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PART 1. INTRODUCTION AND SUMMARY DESCRIPTION OF THE
ALICE SPRINGS AREA

By G. A. STEWART* and R. A. PERRY'

1. INTRODUCTION

The area surveyed covers 144,000 sq. miles in central Australia and has been
designated the "Alice Springs area". It includes all the settled country of the Alice
Springs pastoral district. The boundaries of the area are lat. 26°S. (Northern
Territory-South Australia border) in the south, lat. 21°S. and 20 0 S. in the western
and eastern parts of the northern boundary respectively, long. 130° 30' E. on the
western side, and long. 136 ° 30' E. on the eastern side. On the north-east corner it
adjoins the Barkly region surveyed by the Land Research and Regional Survey
Section in 1947-48 and the Georgina poison area surveyed in 1955.

(a) Survey Procedure

The general procedure was similar to that of previous surveys carried out by
the Division of Land Research and Regional Survey (Christian and Stewart 1953;
Christian et al. 1953; Christian et al. 1954) but with increased experience some of
the techniques have been slightly refined.

Each of the surveys involves the use of a team of scientists, of various disciplines,
working together in close collaboration, with the object of scientifically describing
and mapping large areas of country to provide a basis for an assessment of potenti
alities and for recommendations for further research.

The method of survey is based on the concept that each type of country is
expressed on aerial photographs by a distinctive pattern and conversely, that by the
recognition of these patterns on aerial photographs a map of the types of country
can be prodnced. The method presupposes that a complete aerial photographic cover
of the area is available. The Alice Springs area was completely covered by aelial.
photographs at a scale of I :50,000 taken in 1950.

The first interpretation of the aerial photographs was done during April to'
July 1956. At that stage the broad types of country (for example the hills as opposed.
to the plains) were bounded and any distinctive patterns within these were recognizeci
but not bounded. During the interpretation, traverses were planned to sample each
pattern.

The first field season occupied the period August to October 1956. The aeriali
photographs were taken into the field and traverse routes, speedometer mileages, and.
descriptive notes were marked directly onto them. In order to do this accurately the'
position of the team was known to within ,one-tenth of a mile (approximately one
tenth of an inch on aerial photographs).

The aerial photographs were .interpreted in the laboratory for the second time
during January to March 1957. During this interpretation the country was mapped a&

* Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.
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accurately as possible iu the light of knowledge gained during the first field season.
Additional traverses were planned to sample patterns not visited during the first field
season and to check doubtful parts of the mapping.

The second field season from June to September 1957 was similar to the first.

BARROW CREEK

• HATCHES CREEK

MT. DOREEN HS.

HERMANNSBURG
MISSION

Fig. i.-Traverse map.

The final interpretation of the aerial photographs in the period January to May
1958 resulted in a map showing 112 types of country. Some of these were grouped to
give the 88 land systems described in this report.

During the survey the team spent 11 months interpreting aerial photographs in
the laboratory and 5t months in the field. The total length of traverses was 4500
miles (Fig. 1).

IT. SUMMARY DESCRIPTION'

(a) Population and Communications

The only town is Alice Springs (population approximately 3500), roughly in the
centre of the area. Alice Springs is. the terminus of the railway line from Adelaide

* This section is designed to be read in conjunction with the pasture lands map and its small
inset maps.
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and is therefore the trucking centre for cattle produced iu the northern half of the
area. Cattle produced in the southern half are trucked at small sidings between Alice
Springs and the South Australian border. Alice Springs is also the terminus of the
Stuart Highway, which links Darwin and Alice Springs, and is an important stop on
the Adelaide-Darwin air route. It is the base from which Connellan Airways, which
serves most of the cattle stations in the Northern Territory, operates. The main road
system within the area radiates from Alice Springs, as does the stock route system in
the northern half of the area. With the exception of the Stuart Highway, which is
sealed, all roads are of graded earth.

(b) Climate

The whole of the area is arid, the mean annual rainfall ranging from 5 in. in the
south to 14 in. in the north. The summer predominance of rain increases northwards.
Summer maximum temperatures frequently exceed 100"F but nights are generally
cool. Frosts do not occur in the far north, but in the southern half may be expected
during the period from late May to late August.

Because of the sporadic nature of the rainfall there is no definite growing
season. Slatyer in Part III estimates that initial effective rain (sufficient to initiate
plant growth) in the summer six months can be expected twice per year in the northern
half of the area, decreasing to once every two years at Charlotte Waters. In the winter
six months it is most likely to occur in the central part (three times every two years),
decreasing to once per year at Charlotte Waters and once per two years at Tennant
Creek. Effective carryover rains (sufficient to continue growth in the following
month) are less common, particularly in the southern parts.

(e) Physiography

Three physiographic provinces, each with several subdivisions, can be recognized
(part VII).

(i) The central ranges occupy a belt in the centre of the area. The folded central
ranges, which include the southern part of the MacDonnell Ranges, are mainly
east-west ridges with narrow valleys, their crests normally being 2000 to 3000 ft
above sea-level. Immediately to the north are the crystalline central ranges which rise
to 4955 ft at Mount Zeil and are the highest parts of the area. They form the main
drainage divide.

(ii) The southern desert basins occupy the southern half of the area and are
largely dune covered. The Amadeus depression (altitude 1500 to 2000 ft) is floored
with salt pans and limestone plains, and is flanked by gentle slopes with irregular
dune patterns. The Simpson Desert (altitude 700 to 1500 ft) is characterized by linear
SSE.-NNW. sand dunes. It includes isolated plateaux and ranges near its western
margin and sand plains in the north. The southern granite hills and plains (altitude
1750 to 2100 ft) are the northern fringe of the Mann and Musgrave Ranges.

(iii) The northern plains and uplands occupy the northern half of the area.
The Burt Plain (altitude 2000 to 2300 ft) is similar to the Amadeus depression, but is
mainly sand plain instead of dune fields. It adjoins the extensive sand plains of the
north-west plains (altitude 1200 to 2000 ft). The relatively strongly dissected Sandover-
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Bundey basin (altitude 1450 to 1800 ft) includes some low hills and plateaux and
merges northward into the extensive sand plains of the north-eastern plains. The
uplands are plateaux and ranges that are lower than the central ranges, and generally
are less than 500 ft above the surrounding plains. They include the north-western hills
and ranges (mainly granite and sandstone), the Davenport Range (mostly folded
sandstone), and the north-eastern plateanx (mainly sandstone and dolomite). The
latter are commonly cliff-faced in the south but slope gently downwards beneath the
adjacent plains to the north.

(d) Geology

The Alice Springs area is part of the relatively stable Anstralian Pre-Cambrian
Shield (part IV). The exposed basement is composed of Pre-Cambrian granite and
metamorphic rocks. The basement is overlain by the Lower Proterozoic Warramunga
and Hatches Creek groups which are strongly folded sandstones, greywackes, and
shales with granite intrusions and volcanic rocks. Upper Proterozoic and Palaeozoic
sandstones, shales, limestones, and dolomites were deposited in several basins
developed on the metamorphosed basement. During the Upper Palaeozoic these
sediments were moderately to strongly folded in the sonthern half of the area. A long
period of erosion followed before deposition of Mesozoic sediments which nnderlie
an extensive area in the south-east and are also present in several smaller basins.
These geological features have been important controlling factors in the subseqnent
development of landscapes and soils.

The mining of wolfram, copper, and mica makes, at present, only a small
contribution to the wealth of the area but has aided in its development.

(e) Geomorphogeny

At the end of the Mesozoic deposition, uplift initiated a long erosion cycle
which culminated in the deeply weathered (lateritic) land surface of probable Tertiary
age (Part VII). Except for the crystalline central ranges and some qnartzite ridges,
which were monadnocks, the weathered surface was a gently sloping plain. The extent
and depth of the weathered surface indicate that drainage must have been integrated
and the climate must have been moister.

Dissection of this old land surface in the south-eastern part of the area was
initiated by crustal warping in the Lake Eyre basin, and mesas to a height of 300 ft,
capped by deep weathering products, are indicative of the degree of dissection.
However, over the remainder of the area, the Tertiary plain was little altered at
intermediate levels, but the higher parts were etched out by erosion and extensive
deposition took place in the lowlands. Internal drainage was initiated at this stage,
suggesting a drier phase, characterized particularly by dune formation in the southern
part of the area. In the north, the movement of sand was generally only sufficient to
mask the previons drainage. Subsequent amelioration of the climate is suggested by
resumption of drainage incision in some parts. Deposition from this drainage incision
has produced the young alluvia of the allnvial fans and flood-plains. The Finke is the
only stream that has maintained its drainage beyond the area, the other main channels
(Hale, Plenty, Sandover, and Lander Rivers) dispersing their waters within the area.



LANDS OF THE ALICE SPRINGS AREA 13

(f) Soils

Normally in arid zones soils are shallow, weakly weathered, and generally
calcareons. In this area the most extensive soils are strongly weathered and leached, as
they are inherited from soils of earlier weathering cycles or are formed on the resorted
materials derived from them (Part VIII). They include red earths and red clayey sands
with minor areas of yellow earth, all of which are extensive in the northern higher
rainfall parts of Anstralia. There are also extensive areas of shallow skeletal soils and
some alluvial soils, both of which show no profile development. The remaining three
soil groups are soils that are typical of arid and semi-arid zones. Calcareous earths
are associated with base-rich rocks or alluvia. They are geuerally grey or brown in
colour and may be either sandy or clayey. The texture-contrast soils are solonetzic
and are characteristic of arid and semi-arid areas in southern Australia. They have
sandy or loam surface horizons over alkaline reddish clay subsoils. The coarse
structured clay soils, similar to the widely distributed cracking "black soils" of
northern Australia, are not common. They are generally red or brown in colour and
may contain lime and/or gypsum.

In general the soils are of low fertility as they are derived from inherited strongly
weathered soil materials or from sedimentary rocks that have already passed through
one or more weathering cycles. The most fertile soils are probably those associated
with young alluvial materials derived from metamorphic rocks and those formed
directly from the granites and metamorphics.

(g) Vegetation and Pastures

The vegetation ranges in form from grassland or shrubland to low woodland
(Part IX). In contrast to more humid parts of Australia, eucalypts are rare, and
acacias are the most common trees and shrubs. Spiny plants and succulents, common
in overseas arid areas, are not important. Forestry is a small industry, limited to
firewood cutting and a small amount of logging. Protection will be its main role in
the future. The native plants are adapted to withstand long dry periods in a number
of ways, and this is related to their usefulness for grazing animals.

"Top feed" is the local name given to edible, perennial, drought-resisting trees
and shrubs, e.g. mulga, witchetty bush, gidgee, etc., which provide at least a sub
sistence ration through long dry periods. They are associated with various ground
storeys on which the pasture types have been defined (Part XI). The pasture types fall
into four main classes:

(i) Pastures characterized by drought-evading ephemerals, consisting mainly of
grasses after summer rains and forbs after winter rains, provide good grazing for short
periods but are rapidly eaten or trodden out and stock must then rely on the associated
top feed. At present most of the stock are carried on these pastures.

(ii) Pastures characterized by perennial drought-evading grasses which grow
rapidly from dormant buds after rain, then mature and dry off. They provide
moderate-quality pasturage when green but their nutritive value is low when dry.
Some, e.g. woollybutt, are generally associated with top feed but others, e.g. Mitchell
grass, are not.
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(ill) Pastures characterized by drought-resisting sclerophyllous grasses (hard
spinifex, soft spinifex, and feathertop spinifex) have a low nutritive value and low
palatability. They have little or no top feed and are virtually unused.

(iv) Pastures characterized by drought-resisting perennial semi-succulent low
shrubs (saltbushes and bluebushes) are both palatable and nutritious. They are most
extensive in the southern half of the area. As they cOmn1only occur in small patches
amongst inferior pastures, they tend to be selectively grazed.

(h) Land Systems and Pasture Lands

The area has been subdivided into 88 land systems, each of which is a recurring
pattern of land units which have characteristic topography, soil, and vegetation
(Plate 1, Figs. 1 and 2). The land systems, which are described in considerable detail
in Part II, are a basic inventory of the natural resources. However, the l1mnber and
complexity of the land systems require a simplification of information iu order that
broad generalities may be made about the use and potential of the lands. As the
area is, and will remain, ahnost exclusively a pastoral one, this sinlplification has been
attained by grouping the land systems into eight pasture lands (part XI). Their
distribution is shown on the pasture lands map, on which they are distinguished by
dilIerent colours. The constituent subdivisions and individual land systems are also
listed and briefly described. The major features of the pasture lands and main
dilIerences between land systems are indicated below.

(i) Spinifex Sand Plains, Dune Fields, and Plains.-This pasture land (82,700 sq.
miles) comprises plains with pastnres dominated by hard spinifex with small areas of
feathertop spinifex and soft spinifex. The pastures are unattractive to stock, their
nntritive value is low, and mostly there are no edible shrubs and trees. They appear
to be very well adapted to the sandy soils of low fertility and their replacement by
more useful vegetation would be very difficult. These lands are largely undeveloped
and are likely to remain so.

Singleton land system is the largest of this pasture land and consists of flat or
gently undulating spinifex plain on sandy red soil (Plate 2, Figs. I and 2).

Ewaninga land system is undulating sandy country with hard spinifex under a
variable mulga cover.

Angas land system consists of hard spinifex sand plain, intermixed with stony
heavier soils carrying southern bluebush.

Middleton land system is hard spinifex saud plain intermixed with hills.
Amulda land system has small areas with short grass-forb pastures on flood

plains in extensive hard spinifex sand plain.

Simpson land system includes all the dune fields (plate 3, Fig. 2). It is most
COmn1on in the southern half of the area, the dunes being regular and parallel in the
Simpson Desert but irregular in most other parts.

Wonorah land system occnrs only near the northern margin of the area and has
soft spinifex pastures on undulating plain with red earth soils (Plate 3, Fig. I).

Tennant Creek land system is similar to Wonorall, but contains appreciable
proportions of low hilly country.
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(ii) Short Grass-Forb Pastures on Young Alluvia.-This pasture land (6200 sq.
miles) includes flat to gently sloping areas of recent alluvium which occur as flood
plains of major streams or as alluvial fans adjacent to mountains. Parts of it receive
run-on from higher catchments and are thus favoured habitats, supporting more
productive pastures (Plate 5, Fig. 2). Short grass-forb pastures (Plate 4, Fig. 1;
Plate 5, Fig. 1) are characteristic of most of the land, under a cover of generally
palatable trees and shrubs. Because of the occurrence of natural waters in stream
channels or of shallow ground water, parts of the pasture land were the earliest
developed and have suffered from overgrazing.

Sandover land system includes the coarse-textured flood-plains of the rivers in
the northern half of the area, with which are associated small areas of better pastures.

Finke land system is similar but has a higher proportion of calcareous soils.
McGrath land system consists of flood-plains with red earth soils carrying

short grass-forb pastures.
Ammaroo land system includes the terminal flood-plains in the northern half of

the area and contains a small proportion of alluvial basins, mostly with Mitchell grass.

McDills land system, which occurs only in the southern half of the area, is
similar to Ammaroo but has mostly Bassia spp. pastures with old-man saltbush in the
alluvial basins.

Kanandra land system is coarse-textured alluvial fans at the foot of Harts
Range, and has kerosene grass pastures under sparse low trees.

Todd land system consists of coarse to medium-textured alluvium carrying short
grass-forb pastures under sparse low trees.

Woodduck land system includes areas of spinifex and perennial tussock grasses.
Adnera land system consists of alluvial fans with short grass-forb pastures

under mulga, with small areas of channels and alluvial basins.
Deering land system has mostly texture-contrast soils with Bassia spp. pastures.
Hamilton land system has clayey soils snpporting short grass-forb, Mitchell

grass, or northern blnebnsh pastures intermixed with mulga conntry..
Utopia land system consists of heavy clay soils periodically flooded and carrying

northern bluebush pastures.
(iii) Short Grass-Forb Pastures on Flat or Undulating Country.-In this pasture

land (21,900 sq. miles) the short grass-forb pastures occur on uplands and in almost
all cases have associated top feed with them. It carries most of the cattle at present
and has potential for further development by intensification of watering. Seven
subdivisions have been made on the basis of top feed and associated pastures.

Mulga country (10,100 sq. miles) (plate 6, Figs. 1 and 2) consists of plains with
red earth soils with mulga growing in groves (plate 7, Fig. 1) in Boen land system
(metamorphics) and Bushy Park land system (stable alluvia). In the south of the area
sandier soils support a similar vegetation in Karee land system (sandy alluvium) and
Tietkins land system (granite with sand plain).

Mulga country mixed with spinifex sand plain (2000 sq. miles) occurs in
Lindavale land system (limestone plains), Leahy land system (sandy alluvium), and
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Alinga land system (Palaeozoic sandstone, shale, and thin limestone and sand plains).
Gidgee conntry (2200 sq. miles) (Plate 7, Fig. 2) occurs mainly to the north-east

of Alice Springs and is mainly associated with limestone. Lucy land system has
shallow soils on limestone. Ooratippra land system is similar but contains broad
drainage floors with red earth soils. Pulya land system consists of narrow vales
between limestone ranges and Ringwood land system is on alluvium.

Witchetty bush country (1000 sq. miles) (Plate 8, Fig. I) includes Outounya
land system on granite and scbist and Muller land system on conglomerate. They are
plains with shallow red soils and are drier enviromnents than gidgee or mulga country.

Sparse low tree country (4400 sq. miles) (Plate 8, Fig. 2) includes most of the
undulating country formed on granites or metamorpbic rocks. The combination of
sparse low trees (mulga, wbitewood, ironwood, and corkwood) and the short grass
forb pasture is considered to be the most nutritious pasture in the area possibly
because the shallow residual soils are more fertile than others.

The I I constituent land systems-Alcoota, Ryan, Ennugan, Jinka, Anderinda,
Barrow, Delny, Indiana, Unca, Dinkum, and Warburton-are all formed on granite,
gneiss, or scbist, and they have been differentiated mainly on the basis of rock type,
degree of dissection, soils, and the associated vegetation communities.

Open country with Bassia spp. pastures (1000 sq. miles) mostly occurs on
texture-contrast soils in the southern half of the area. It is mostly developed for
grazing and parts have been overgrazed. Chandlers land system is formed on sand
stones and shales.

Variable sparse low vegetation over short grass-forb pastures with somespinifex
(1200 sq. miles) occurs on linear limestone tracts (Woolla land system) or on plains
adjacent to salt lakes (Titra land system). Both land systems are stocked at a low rate.

(iv) Saltbush and Bluebush Countiy.-Tbis pasture land (3300 sq. miles) occurs
mostly in the southern half of the area on undulating to hilly terrain with calcareous
earth or texture-contrast soils. Most of them have been developed pastorally and
some have suffered severe overgrazing. Southern bluebush is characteristic of LilIa
(stony plains and terraces), Ebenezer (stony calcareous plains), and ReImers (undu
lating shale and limestone country) land systems. Treeless bladder saltbush (Plate 10,
Fig. 1; Plate 11, Figs. 1 and 2) characterizes Kulgera (scbist plains), Wilyunpa (stony
tableland), Peebles (stony plains and low hills), and Endinda (stony plains with minor
sand dunes), while Kalamerta land system has mulga over saltbush on sand plains.

(v) Mitchell Grass Country.-Tbis pasture land (300 sq. miles) occupies only a
small part of tbis area, but is very extensive in the adjacent Barkly region. It occurs on
treeless gently sloping plains with heavy clay soils, and has a bigh carrying capacity
in normal seasons but has no top feed to sustain cattle through long droughts (Plate 9,
Figs. 1 and 2). It occurs on allnvia near the central mountain ranges (Undippa land
system) or on calcareous terraces in basins witbin those ranges (Ambalindum land
system).

(vi) Alternating Hills and Lowlands.-Tbis pasture land (13,500 sq. miles)
inclndes mountainous or hilly country wbich is closely interspersed with valleys,
plains, and nndnlating conntry (plate 12, Figs. 1 and 2; Plate 15, Fig. 2). It is only
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the latter that are available to stock and they have been ntilized only where their size
warrants the snpply of water. The land systems have mostly been differentiated
according to the form of the hills and to the rock type, which includes granites,
schist, and gneiss (Bond Springs, Chishohn, Napperby, Cavenagh, Aileron, and
Pnlaroo), folded sandstones and quartzites (Hann and Gillen), volcanic rocks
(Kurundi), limestones (Allua and llgulla), duricrusted shales (Rnmbalara), sandstones
(llbumric, Kernot), shale (Coghlan), sandstone and limestone (Hogarth), dissected
gravel terraces (Weldon and Stokes), and chalcedony (Table Hill land system).

(vii) Mountains and Hills.-These steep stony lands (14,500 sq. miles) are
inaccessible to stock (Plate 13, Fig. I; Plate 14, Fig. I; Plate 15, Fig. I) but are impor
tant catchment areas and provide the flood waters which run onto the flood-plains.
They have been differentiated mainly on topographic form and geology. Rock types
include gneiss and granite (Harts), quartzite and sandstone (Sonder, Davenport,
Tomahawk, and Krichhauff), limestone (Huckitta), conglomerate (Pertnjara), shales
and limestone (Cherry Creek), gravel terraces (Reynolds and Berrys Pass), and
chalcedony (Santa Teresa land system).

(viii) Salt Pans.-This pasture land (1800 sq. miles) consists of salt pans (Plate
13, Fig. 2) and some associated spinifex dune fields (Amadeus land system). It is poor
pastoral country and is virtually undeveloped.

(i) The Pastoral Industry

Cattle grazing (Plate 16, Fig. I) is the most important industry in the area, the
cattle popnlation being 273,000 in 1953-56. A small number of sheep are run for wool,
but their numbers are decreasing. It has been estimated that oftl1e 42,000 sq. miles of
usable pastures, only 17,000 sq. miles is within 3 miles of water and therefore effectively
grazed (Part Xll). Thus, provision of adequate watering points would permit more
than twice as many stock to be carried. With the present intensity of stock waters
areas of pasture degradation occur and provision of more watering points would
increase this danger. At present landholders do not practise pasture management of
any kind, primarily because there is no basic information to indicate desirable
practices. In order that sound management practices to preserve the natural pastures
can be formulated it is essential that range management research should be under
taken, particularly in the fields of range condition and trend.

Pasture improvement in the southern Anstralian sense is unlikely to be applicable
to the area because of the erratic rainfall and the low return per unit area. The most
likely sites for successful pasture improvement are the favoured habitats which
receive run-on from adjacent country. Many of these sites have more fertile alluvial
soils, and in some, competition from native plants has been reduced by heavy grazing.
Some success has been obtained with buffel grass in favoured sites, but lack of success
in experiments with it on spinifex and mulga country indicates that its potential is
limited.

Many low tree species are palatable to stock but only the lower branches can be
reached. Clearing of these inaccessible trees and also non-forage trees may make
more water and nutrients available to ground storeys and so increase forage pro
duction. Experimental work in this field is desirable.
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Natural water-spreading occurs in the area and its efficiency may be increased
by artificial means. Tbis may allow the introduction of pasture plants that could
normally be grown only in higher-rainfall areas.

(j) Agriculture

The rainfall is too low and erratic for dry-land agriculture. The main limitation
to irrigated agriculture is the availability of water, as the soil and topography of
large areas are snitable for irrigation (Part XII). Surface storage of water is nn
attractive because of the low and unreliable run-off, the bigh evaporation, and the
relatively small catchments above suitable sites for storage dams. However, in a
number of areas ground water of suitable quality for irrigation is known to occur and
some of these contain soluble nitrate equivalent to 4 cwt of sulphate of annnonia per
acre-foot of water. Existing data on available supplies are very limited, but annual
recharge to six catchments north of Alice Springs has been estimated as 70,000 ac. ft.
and storage in four of these has been estimated as 4 X 10' ac. ft. These estimates
are high enough to justify more intensive investigation of water resources, soils and
topography, and crops that might be grown. The most desirable irrigated crops
would be fodders for use by the grazing industry, high-value crops for export to
southern markets (e.g. cotton), and crops particularly adapted to the arid environ
ment (dates).

(k) The Tourist IndustlY

The warm, dry winter days and the spectacular mountain scenery are the main
attractions for the rapidly growing tourist industry. With the development of more
and better facilities tourism could rival the cattle industry in earuing power. A policy
of protection is necessary to preserve the attractiveness of the scenic spots.
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PART II. LAND SYSTEMS OF THE ALICE SPRINGS AREA

By R. A. PERRY, * J. A. MABBUTT, * W. H. LITCHFIELD, t and T. QUINLANt

The lands of the area have been mapped and described in 88 land systems
which are composite mapping units (Plate I, Figs. I and 2) developed and defined by
Christian and Stewart§ as "an area or group of areas throughout which there is a
recurring pattern of topography, soils, and vegetation". Subsequently the land
system concept has been used on all surveys conducted by the Division of Land
Research and Regional Survey, C.S.I.R.O.

The land systems and their component units are described in tabular form and
illustrated with block diagrams. They are arranged in geomorphological groups and
are described under the same number and in the same order in Part VII. The same
arrangement has been used on the land system map. The relief shown on the block
diagrams is not absolute, nor are the relative areas of the units accurate.

Individual land systems can be located by reference to the index. More detailed
information about the land systems can be obtained by referring to Parts III, IV, VII,
VIII, and IX. For climatic information one or more recording stations are listed for
each land system. Data from these stations are tabulated in Part III. The main
groups of soils are refem,d to by name but the subgroups are indicated ouly by a
number. Both names and numbers are identical with those used in Part VIII. Each
plant community referred to is described under the same name in Part IX. For
conciseness in the tables Acacia and Eucalyptus are abbreviated to A. and E. res
pectively.

The land systems are also delineated on the pasture lands map where they are
grouped according to their major pastoral characteristics into eight pasture lands
which are described in Part XI.

* Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.

t Division of Soils, C.S.I.R.O.) Canberra, A.C.T.

t Resident Geologist, Bureau of Mineral Resources, Geology and Geophysics. Alice Springs,
N.T.

§ CHRISTIAN, C. S., and STEWART, G. A. (1953).-General report on survey of Katherine
Darwin region, 1946. C.S.I.R.O. Aust. Land Res. Ser. No. 1.
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(1) HARTS LAND SYSTEM (4500 SQ. MILES)

21

Rugged mountain ranges trending east-west through the centre of the area.

GeoIogy.-Gneiss and schist. some massive granite and basic intrusives. Pre~Cambrian age, Arunta block,
MacDonnell-Harts Ranges and Mt. Doreen-Reynolds Range.

GeomorphoIogy.-Erosional weathered land surface: mountains with relief about 1000 ft; dense, vigorously
dissecting drainage.

Water Resources.-Small supplies of good to moderate-quality water from some fracture zones and small
alluvial pockets.

Climatc.--Nearest comparable climatic station is Alice Springs,

Unit Area

I Large

Land Form Soil>;!

Uplands: rounded, locally bevelled Outcrop with pockets of shal~

cresls, and rectilinear rocky slopes low, gritty and stony soils
attaining 60%; narrow, winding valleys

Plant Community

A, kempealla (witehetty bush)-Cussia
spp. or sparse shrubs and low trees over
sparse forbs and grasses or Triudia
clelalldii (spinifex). Minor bare rock

2 Large Mountain ridges: narrow crests with
structural benches and esearpmellts;
rocky slopes, attaining 60%; closely
spaced valleys as in unit I

Medium Granite domes and tors: bare rock
summits and rectilinear. boulder-strewn
slopes, 40-60%; narrow, joint-eontrol~
led valleys with steep amphitheatral
heads. locally opening into small up
land basins

Sparse shrubs and low trees, or minor
A. lIIlel/I'a (mulga) over Triodia plIllgens
(soft spinifex), T. spieafa (spinifex), or
minor sparse forbs and grasses

4

5

6

Small

Small

Very
small

Erosional slopes at the foot of units 1, Shallow soils-gritty red clayey Sparse low trees, or minor A. ammra
2, and 3; some rock outcrops sands (3a), red earths (4a), and (mulga) over short grasses and forbs

calcareous earths (6a)

Drainage floors and tributary fans: Coarse~textured alluvial soils Sparse low trees over short grasses and
narrow and discontinuous (Ill. Ill) forbs

Shallow channels --- E. camaldulensis (red gum)-A. estro
phiolata (ironwood) over Chloris
adcu/uris (curly windmill grass)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(2) BOND SPRINGS LAND SYSTEM (1300 sQ. MILES)

Bold rocky'hills, lower rugged country, and narrow plains, in the centre of the area.

Geology.-Gneiss and schist. Pre-Cambrian age, Amnta block, MacDonnell-Harts Ranges.

Geomorphology.-Erosional weathered land surface: mainly very hilly country with Darrow plains and relief
up to 500 ft; some rugged terrain dissected up to 100 ft; dense subrectangular drainage.

Water Resources.-Ground-water aquifers difficult to find. Some areas have catchments suitable for surface
storages.

CJimate.-Nearest comparable climatic station is Alice Springs.

Unit ",,, Land Form Soil'" Plant Community

I Large Gneiss ridges and hilIs: up to 500 ft Outcrop with pockets of shal- A. kempeafla (witchetty bush)-Cassia
high; rocky slopes. 35-60%, with minor low, stony or gritty soil spp.. sparse shrubs and low trees or
gullies; narrow, joint-controlled valleys minor A. allellra (mulga) over sparse

forbs and grasses

2 Medium Schist ridges: up to 100 ft high. forming As unit I. plus A. kempealla (witchctty
closely dissected tracts up to 500 yd bush) over short grasses and forbs
wide; short rocky hill slopes. 10-35%,
with basal colluvial aprons

---

3 Smail Erosional slopes at the foot of unit I: A range of mainly shallow soils A. allCll1"a (mulga). minor A. georgil,ae
1-5%, and up to 250 yd long: rock including gritty red clayey (gidgee), or sparse low trees over short
outcrops in upper sectors, shallow sands (3a), texture-contrast soils grasses and forbs. Sparse shrubs and
gullying down slope (7a). red earths (40). and caJ~ low trees over Triodia baseJowii (spini~

careOllS earths (6a) fex) on sandier paris

4 Small DiscontinUOlls drainage flats and basins: A range of soils-alluvial soils Absent, sparse low trees, or minor
up to 200 yd wide, with minor tributary (la, Ie, Ill), red earths (4d, 4c), A. alleura (mulga) over short grasses
fans and texture-contrast soils (7g) and forhs, Eragrost;s eriopoda (wooUy~

butt), or Aristida braWl/jOlla (kerosene
grass)

5 Very Channels: up to 100 ft wide, and 5 ft Mainly coarse grit hed-loads E. camaldulellsis (red gum)-A. estro·
small deep plliolata (ironwood) over ClIloris

acicularis (curly windmill grass)

'" The numbers in parentheses in this column refer to soil groupings in Part VllL
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(3) NAPPERBY LAND SYSTEM (1000 SQ. :MILES)

Granite hills and plains with lower rugged country in a strip from Aileron to west of Mt. Doreen homestead.

Geology.-Massive granite and gneiss, some schist. Pre~Cambrian age, Arunta block, Mt. Doreen-Reynolds
Range; Lower Proterozoic. Warramunga geosyncline.

Geomorphology.-Erosional weathered land surface: hills up to 500 ft high and plains with branching shallow
valleys; less extensive rugged ridges with relief up to 50 ft, and a dense rectangular pattern of narrow steep
sided valleys.

Water Resources.-Isolated alluvial or fracture aquifers may yield supplies of ground water. There are areas
suitable for surface catchments.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Area

Large

Land Form Soil*

Granite hills: tors and domes up to Outcrop with pockets of shal
500 ft high; bare rock summits, and low, gritty or stony soils
rectilinear boulder-covered hill slopes,
40-60%, with minor gullies; short
colluvial aprons, 5-10%

Plant Community

Sparse shrubs and low trees over sparse
forbs and grasses, Triodia spicata, or
P/ecfracJme pUllgells (spinifex)

2 Medium Closely-set gneiss ridges and quartz
reefs: up to 50 ft high; short rocky
slopes, 10-35%; narrow intervening
valleys

3 Medium lnternuves: up to 20 ft high and -l mile
wide; flattish or convex crests, and con
cave marginal slopes attaining 2%

Mainly red earths (4a), locally
red clayey sands (3u), and tell:
ture-contrast soils (7a), stony
soils near hills

Sparse low trees over short grasses and
forbs or Eragrostis eriopoda (woolly~
butt)

4 Medium Erosional plains: up to I mile in extent,
slopes generally less than 1%

5

6

7

8

Small

Small

Small

Very
small

Drainage floors: 200-400 yd wide, long
itudinal gradients about I in 200

.Alluvial fans: ill-defined distributary
drainage; gradients above 1 in 200

Rounded drainage heads: up to 200 yd
wide and 5 ft deep on the flanks of unit 3

Channels: up to 50 yd wide and 5 ft
deep and braiding locally

Mainly tell:turo-contrast soils
(7e), locally alluvial soils (la)
and red earths

Alluvial brown sands (la) and
red clayey sands (3d)

Red earths

Bed-loads mainly coarse grit

Etemophila spp.-Hakea leflcoptera
over short grasses and forbs; minor
Kochia aphylla (cotton-bush)

Sparse low trees over short grasses and
forbs or A/"istida browl/lal/a (kerosene
grass)

Dense A. UlJertra (mulga) over short
grasses and forbs

E. cama/dlilel/sis (red gum) - A. estro
phiolafa (ironwood) over Chloris acicl/
luris (curly windmill grass)

Ii< The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(4) CAVENAGH LAND SYSTEM (400 SQ. MILES)

Granite hills and plains in the far south of the area.

Geology.-Massive granite intruded by dolerite dykes. Pre-Cambrian age, Arunta block, Mann-Musgrave
Ranges. Small areas of conglomerate, Permian age, Great Artesian Basin.

Geomorphology.-Erosional weathered land surface: western part, hills up to 350 ft and sand-covered plains
with less than 5 ft relief; further east, lower hills, and plains broken by dyke ridges and dissected up to 30 ft
by a close, branching pattern of winding valleys.

Water Resources.-Prospect poor, some small supplies of good-quality water available from fracture zones.

Climate.-Nearest comparable climatic station is Henbury~

Unit M," Land Form Soil· Plant Community

1 Medium Granitehills: bosses and tors up to 350 Outcrop: pockets of shallow. Absent or sparse shrubs and low trees
ft high; bare rock summits with minor gritty or stony soil or A. kempeana (witchetty bUllh)-Cassia
laterite caps. and rectilinear, bouldcr- spp. over sparse forbs and grasses
strewn slopes, 45-70%

2 Small Dyke ridges: up to 50 ft high and 1-3
miles long

3 Very Rounded hills of boulder conglomer-
small ates: rounded crests. up to 150 ft higb.

and convex stony slopes, up to 50%

4 Small Erosional hill-foot slopes: 1 3%. and A range ofsoils, mainly sballow. A. kempealla (witcbeuy bush) or minor
up to 400 yd long gritty red clayey sands (30), cal- A. calcicdla (myall) over short grasses

careous carths (6a), and tex- and forbs
5 Medium Interfluves: up to ! mile wide and 30 ft ture-contrast soils (7a) with

high; stony. flat or convcJl: crests, witb occasional gilgais (8a)
steeper margins, 0'5-2%

6 Small Rounded valley heads: up to 200 yd Red earths (4b, 4d. 4e)
wide, 5 ft deep, and t mile long: flat
floors, gradients about I in 350; can·
cave marginal slopes attaining 0-5%

7 Small Shallow valley floors: flat. uuchannel· A. anelll'a (mulga) over short grasses
led surfaces up to 300 yd wide. scalded and forbs
locaUy

-------

8 Small Texture-contrast soils (7e. 7i) Kocllia astrotriclla (bluebush) 0' K.
ophylla

9 Small Alluvial plains and sand plains: up to No records, but probably main· A. anel/YO (mulga) over short grasses
t mile in extent, regional slopes less ly red clayey sands (3d) with, and forbs or Eragrastis eriopoda
than 1%; ill-defined surface drainage locally, brown gritty micaceous (woollybutt)

sauds (1a)

10 Very Entrenched valley floors Coarse-textured alluvial soils Sparse low trees over short grasses and
small (1a, III) and minor calcareous forbs

earths (6a)

11 Yo,>, Channels Bed-loads of coarse grit E. cQIIlQldllleIlSis-A. estrophiolata over
small Chloris aciculari:>

... The numbers ill parentheses ill thiS column refer to SOli groupmgs ill Part VIII.
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(5) AILERON LAND SYSTEM (100 SQ. MILES)

Granite hills and sandy plains near Aileron and Mt. Doreen homesteads.

Geology.-Massive granite. Pre-Cambrian age, Arunta block, Mt. Doreen-Reynolds Range. Areas of
Quatemary wash.

Geomorphology.-Erosional weathered land surface: hills in plains which are partially masked by alluvium
and sand.

Water Rcsources.-Littlc prospect for obtaining supplies of ground water. There are catchments suitable
for surface storages.

Oimate.-Nearest comparable climatic station is Tea Tree Well.

Unit

2

3

4

5

Area

Large

Medium

Medium

Medium

Small

Land Form

Hills: tors and domes up to 350 ft high,
with steep boulder-strewn slopes, 45
70%; small slope gullies; short colluvial
aprons, 5-10%

Alluvial fans: up to I mile long, gradi~

ents 1 in 100 to 1 in 200; channelled
upper sectors, with distributary zones
down slope

Erosional intermont plains; up to t mile
wide, with little channel drainage

Sand plain: no surface drainage

Short erosional slopes at the foot of
unit 1: 0,5-5%; some rock outcrops

Soil*

Outcrop with pockets of shal
low stony soil

Alluvial brown sands (ta) and
red clayey sands (3d)

Red earths (4d, 4e) with minor
alluvial variants

Red clayey sands (3d)

Mainly gritty red clayey sands
(3a) and stony soils; locally
texlure-eontrast soils (7a)

Plant Community

Sparse shrubs and low trees over
Triodia pUllgr!lls (spinifex). minor T.
spieota (spinifex), or sparse forbs and
grasses

Sparse low trees over short grasses and
forbs or Arisrida bl'ownirllla (kerosene
grass)

A. Qllcura (mulga) over Emgrostis
eriopoda (woollybutt) or P/eetraelme
sehil/zii (spinifex) .

Sparse shruhs and low trees over
Pleetraclme sehillzii (spinifex)

Sparse low trees over short grasses and
forbs

* The numbers in parentheses in tItis column refer to soil groupings in Part VIII.
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(6) BoEN l.AND SYSTEM (2700 SQ. MILES)

Gently undulating mulga plains (Plate 6, Fig. 1; Plate 7, Fig. 1) with red soils, mainly in the northern half
of the area.

Geology.-Quaternary soils and Tertiary minor basins and piedmonts.

Geomorphology.-Erosional weathered land surface: stable or lightly-dissected peneplain on selectively
weathered rocks; open branching pattern of shallow valleys.

Water Resources.:-Ground-water prospects variable. Good-quality water is available from thin aquifers in
the minor basins and piedmonts. Aquifers difficult to find in the metamorphic rocks. There are catchments
suitable for surface storages.

Climate.-Comparable climatic stations are Alice Springs, Tea Tree Well, and Barrow Creek.

Unit Area Land Form Soil* Plant Community

1 Large Interfluves: up to 2 miles wide and 20 ft Mainly red earths (4a, 4g, 10c- A. (meura (mulga), minor A. kempeal/u
high; flattish or convex crests, and ally 4b), local red clayey sands (witchetty bush), or A. geol"gillae
steeper concave margins (3a), texture-contrast soils (7a), (gidgee) over short grasses and forbs, or

and outcrop minor Eragroslis el'iopoda (woollybutt)
2 Small Low rises or slopes on the dissected

margins of unit 1: lateritic cappings and
outcrops of weathered or fresh rock

3 Small Drainage depressions: up to 400 yd Red earths (4e) Dense A. auellm (mulga), or minor
wide, longitudinal gradients 1 in 250 to A. kempeaua (witchetty bush) over
1 in 500; flat floors, with concave mar~ Chloris acicillatis (curly windmill grass)
gins up to 0·4%

4 Vee; Low hills on unit 1 Outcrop with pockets of shal- Sparse shrubs and low trees or A. kern-
small low, stony or gritty soil peal/a-Cass/a spp. over short grasses

and forbs or sparse forbs and grasses

*The numbers in parentheses in this column refer to soil groupings in Part VITI.
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(7) WARBURTON LAND SYSTEM (600 SQ. Mll..ES)

Sparsely-timbered granite plains in the north and north-west of the area. mainly near Colliston homestead.

Geology.-Quatemary soils and Tertiary "deep weathering profile". Overlying Pre·Cambrian granite, schist,
and gneiss.

Geomorphology.-Erosional weathered land surface: peneplain of selectively weathered rocks; open sub
rectangular pattern of shallow valleys.

Water Resources.-Prospects generally poor but isolated fracture aquifers may yield supplies of ground water.
There are areas suitable for surface catchment.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Am Land Form Soil" Plant Community

I Very Intcrfluvcs: up to I mile wide and 15 ft Mainly red earths (4a), locally Sparse low trees, A. ulleum (mulga), or
large high; flat or slightly rounded stony red clayey sands (3a), and stony A. kempeana (witcheay bush) over

crests with minor rock outcrops; short soils including texture-contrast short grasses and forbs or Eragrosfis
concave marginal slopes attaining I % soils (70) eriopoda (woollybutt)

2 Medium Drainage floors: up to 300 yd wide; Presumably red earths as 4e A. alleura (mulga) over short grasses
flat, unchannelled central tracts and aud forbs or Eragl'ostis eriopodu
gently sloping margins (woollybutt), Small Short valley heads shallowly entrenched Texture-contrast soils (7e) El'emophila spp.-Hakea lelfcop/eI'a over
on the flanks of unit I: unehannelled short grasses and forbs or Bassia spp.;
floors up to 500 yd wide liable to shal- or minor Kochia aphylla (cotton-bush)
low gullying; longitudinal gradients
above I in 50D

4 Very Smallllills and quartz reef ridges: up to Outcrop with pockefs of shal- Sparse shrubs ,nd low <c= over
small 3D ft high low, gritty or stony soil Triodia pill/gens (spinifex), T. spicala

(spinifex), or sparse forbs and grasses.
Far north: E. brevifolia (snappy gum)
over Tl'iodia pIli/gens (spinifex) "'Plectracfme punge/fs (spinifex)

5 Very Channels: wide, shallow, and braiding --- E. camaldlllcnsis (red gum)-A. estro·
small pMolata (ironwood) over Chloris aciCII-

loris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.



28 R. A. PERRY, J. A. "MABBUTT, W. H. LITCHFIELD, AND T. QillNLAN

(8) TmTKINS LAND SYSTEM (100 SQ. MJLES)

Sandy mulga plains on granite, in the far south of the area.

Geology.-Tertiary "deep weathering profile". Overlying massive Pre-Cambrian granite.

Geomorphology.-Erosional weathered land surface: peneplain of selectively weathered rock; southern parts
are slightly dissected by disconnected valleys; northern parts are masked by sand plain, dunes, and calcrete,
and have little surface drainage.

Water Resources.-Moderate supplies of good-quality water may be available from granite aquifers and
alluvium.

Climate.-Nearest comparable climatic station is Henbury.

-
Unit M" Land Form Soil'" Plant Community

1 Small Sand dunes: up to 20 ft high, trending Red sands (3f) Sparse shrubs and low trees over
NNE.; broad flat crests, and steeper Triodia hasedowii (spinifex) or Cassia
eastern flanks; stabilized by vegetation eremophila over short grasses and forbs

---
2 Small Dune swales: up to 300 yd wide, locally Red clayey sands (3d) A. aueura (mulga) over E,'agrostis erio-

receiving run-on from unit 4; minor poda (woollybuu) or sltort grasses and
ferricrete or calcrete exposures forbs

---
3 Medium Sand plain: down slopes from flood-

outs of unit 4
---

4 Small Drainage floors: up to {- mile wide, with Red clayey sands (3d) and red
flat, unchannelled, central tracts and earths (4d)
gently sloping concave margins

, Medium Intcrfluves: up to 1 mile wide and 15 ft Red earths (4/,4g)
high; bevelled or slightly rounded stony

="
6 Small Calcrete platforms: up to 30 ft high; Red clayey sands (3b), red A. kell%ealla (witchetty bush) over

uneven surfaces with some sand cover; earths (4b), and stony, shallow Tl'iodia ollgiceps (spinifex)
steep escarpments with stony upper soils, probably calcareous, near
slopes and basal sand aprons escarpments

*' The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(9) OUTOUNYA LAND SYSTEM (600 sQ, MILES)

Granite plains in the far south of the area.

Geology.-Massive granite and schist. PrewCambrian age, Amnta block, Mann-Musgrave Ranges. Areas of
Quaternary wash and alluvium.

Geomorphology.-Erosional weathered land surface: peneplain of selectively weathered rocks; in the north
west, undissected with some alluvial cover and little surface drainage; further east, lightly dissected by an open
subrectangular pattern of valleys.

Water Resources.-Isolated aquifers may yield moderate to very small supplies of variablewquality water.
Surface catchment may be necessary.

Clim.ate.-Nearest comparable climatic station is Henbury.

Unit Mea Land Form Soil*" Plant Community
---

I Medium Erosional plains: flat surfaces with Unknown - probably rather A. kempeana (witchetty bush), minor
minor calcrete exposures and selectively coarse-textured soils (3d, 4b, A. al/el/ra (mulga), or A. calcicola
weathered, branching depressions 4d) (myall), over short grasses and forbs;

--- minor areas treeless with AMplex
2 Large Interfluves: up to 20 ft high and t mile A range of mainly shallow soils vesicaria (saltbush)

wide; bevelled or rounded slony crests _red clayey sands (3a), calcar-
with minor outcrops; steeper margins, cous earths (6a), and as unit 3
0'5-2%

-------
3 Very Texture-contrast soils (7a). Mainly treeless, minor areas A, a/leuYa.

small occasional gilgais (8a) A. calcicola, or A. kempemla over
Kochia aslro/riclla; minor K. aphylla or
samphire

4 Small Main valley floors: slightly entrenched. Coar.ser-textured texturo-con- K od/ia astrofticha (bluebush), Bassia
fiat floors up to 500 yd wide, with dis- trast soils (7e. 7i) spp.• minor K, aphylla (cotton-bush),
continuous channel drainage or ArtlJroelle!llUIIl (samphire)

5 Small Rounded valley heads: on the flanks of
units 2 and 3: up to 300 yd wide, 5 ft

------- deep, and 500 yd long, longitudinal
6 Very gradients 1 in 350; flat, scalded central Coarser-textured "d earths A, alleura (mulga) over short grasses

small tracts, and concave margins attaining (4b,4d) and forbs or minor Erag/'os/is eriopodu
0'5% (woollybutt)

7 Small Alluvial plains and tributary drainage Unknown-probably rather
floors: .flat surfaces with minor calcrete coarse-textured soils
exposures

8 Small Tributary valley floors: flat, unchannel- Alluvial reddish clayey sands A. anellra (mulga) over Chlol'is aeiel/-
led surfaces up to 200 yd wide (Ill) laris (curly windmill grass)

9 Very Channels: up to 75 yd wide and incised A. alleUl'a or E. eumaldlllensis-A. esJro-
small up to 15 ft, locally wilh low calcrete phiolata over Chlo/'is udeulatis

terraces

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(10) HANN LAND SYSTEM (1500 SQ. MILES)

Rugged sandstone ranges and adjacent plains, in the north of the area.

Geology.-8andstone, quartzite, siltstone, and conglomerate. Lower Proterozoic age, Warramunga geosyncline
(Hatches Creek group); Upper Proterozoic age, Ngalia trough, Georgina basin (Mopunga group in part);
upper Palaeozoic age, Ngalia trough.

GeomorphoIogy~-ErosionaI weathered land surface: mountain ridges and uplands and tributary slopes;
drainage with prominent transverse elements and closely-spaced, branching head channels.

Water Resources.-Good supplies of moderate-quality water are available from sandstones and limestones.
Aquife.rs are difficult to find in the metamorphic rocks.

Climate.-Comparable climatic stations are Tea Tree Well and Barrow Creek.

Unit Land Form Soil"' Plant Community

Large Ridges; up to 300 ft high; escarpments Outcrop, very little soil
with sheer rock faces and gullied rock-
strewn lower slopes, 15-40%; d.il3secled
dip slopes with secondary ridges; trans-
vcrse drainage gaps

Medium Uplands and hills: rounded, locally
bevelled summits somewhat lower than
unit 1, with minor weathering crusts;
steep hill slopes; closely-spaced branch
ing valleys

Sparse shrubs and low trees, minor A.
unCI/fa (mulga), A. gearginae (gidgee),
A. kempeunu (witcheUy bush) or (in far
north) E. brevi/alia (snappy gum) over
Triodia pilI/gens (spinifex), T. spieata,
minor T. longiceps, (in south) T. ele·
lundii, (in north) Plectruc1l11e pUflgen$
(spinifex), or minor sparse forbs and
grasses

4

5

Vo."
small

Ve."
small

Small

Erosional slopes at the foot of units 1 Shallow, stony or sandy soils
and 2; approximately 1-2%, and up to
300 yd long; stony surfaces with rock
outcrop, with shallow gullying in lower
parts

Short colluvial aprons; stony slopes,
attaining 10%, terraced locally

Alluvial fans, coalescing down slope as Mainly red clayey sands (3d),
alluvial vales up to Itmlles wide; gradi- locally red earths (4d, 4e)
eots 1 in 25 to 1 in 250; terraced up to
5 ft locally

E. microtlleca (coolibah), A. anel/TO
(mulga), (in far north) E. brevi/olia
(snappy gum), or sparse shrubs and low
trees over TTiodia pllllgells (spinifcx) or
T. spicula

Sparse low trees over short grasses and
[orbs

Sparse shrubs and low trees over
T,.iodia basedolVii (spinifcx) or minor
T. pllllgens (spinifex)

6

7

Small

Very
small

Flood-plains: up to 400 yd wide

Channels: up to 50 yd wide; meander
ing or braiding lower sectors, with
alternate deep and shallow reaches

Mainly alluvial soils (til, Ii);
locally red clayey sands (3d),
red earths (4d, 4e), stony or
gravelly soils, and very locally,
yellow earths (50)

On alluvial soils sparse low trees over
Aristida brawl/iana; on red earths A.
allefirD (mUlga) over short grasses and
Forbs; on yellow earths E. microtlleca
(coolibah) over ClIrysopogOll lal/ax or
TlIemeda avellacea

E. camaldlliellsis-A. estropflioluta or E.
micTotlleca, over CIIloris aciclllaTis,
Tllemeda aVellGCea, T. allstl'alis, or Botll
riocllloa ewartialla-Eulalia Ill/va

*The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(11) WONaRAH LAND SYSTEM (4600 SQ. MlLES)

Spinifex-covered plains (Plate 3, Fig. 1) in the far north of the area.

Geology.-Tertiary "deep weathering profile". Developed on flat-lying shales and limestones of lower Palaeo~

zoic age in the Georgina basin; and strongly deformed sandstones, greywackes, and siltstones of Lower Pro~

terozoic age, Warramunga geosyncline (Warramunga group).

Geomorphology.-Erosional weathered land surface: stable or lightly dissected peneplain with little organized
surface drainage.

Water Resources.-Ground water is unobtainable in some areas, and is difficult to :find in others because
aquifers are restricted or concealed. Few catchments are suitable for surface storage.

Climate.-Nearest comparable climatic station is Tennant Creek.

Unit h," Land Form Soil* Plant Community

1 Large Higher paris of plain: lightly-stripped, No records for this region but Sparse shrubs ,"d low trees, minor
stony surfaces with outcrops of weath~ probably fed clayey sands (3d, A. anelfra (mulga), 0' E. brevi/alia
ered rock and surface limestone; dis- 3e) and red earths (4f)as for the (snappy gum) over Triodia plillgens
organized surface drainage dominant soils of this land (spinifex)

system in the Barldy region;
2 Large Lower paris of plain: flat plains with no and presumably some shallow

surface drainage stony soils

3 Smoll Strike rises up to 30 ft high and i: mile Presumably outcrop and shal-
wide; bevelled slony crests; marginal low, stony soils
slopes, up to 400 yd long and attaining
5%, with short, incised drainage
channels

4 Y''Y Hills: of various forms, up to 100ft
small high

---
5 Very Alluvial tans: up to! mile long Presumably cod clayey sands Sparse shrubs and low trees or E. bl'evi-Ismall (3d) folia (snappy gum) over TJ"iodia pill/gens

(spinifex) or T. IOllgiceps (spinifex)

* The numbers in parentheses in this column refer to SOil groupmgs in Part VllI,
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(12) ALlNGA LAND SYSTEM (800 SQ. MILES)

Mulga or spinifex on undulating plains in the north~east of the area, mainly between Ammaroo and Murray
Downs homesteads.

Geology.-Sandstone and shale, some thin limestone. Lower Palaeozoic age. Georgina basin (Sandover beds).

Gcomorphology.-Erosional weathered land surface: undulating plains traversed by low, rounded, strike
ridges; vales with disorganized surface drainage.

Water Resources.-Supplics of good to moderate-quality water available at moderate depths from sandstone
and limestone aquifers.

Climate.-Nearest comparable climatic station is Barrow Creek.

Unit Area Land Form Soil" Plant Community

Large Plains; up to 1 mile wide; little channel Red earths (4e)
drainage

A. GlIelfra (mulga), minor A. georginae
(gidgee) over short grasses and Forbs or
Eragrostis e,.iopoda (woollybutt)

2

3

4

5

6

Small

Small

Small

V,,,
small

Very
small

Sand plain in unit I

Rounded strike ridges and small mesas:
stony crests up to 70 ft high, with later"
itic gravels; dissected slopes, 3-10%

Broad rises: flattish or gently rounded
stony crests up to 10 ft high, with
weathered rock outcrops and lateritic
gravels

Pans and swamps: up to 1 mil<:\ in
cxtent; branching tributary flats, and
gently sloping margins

Red clayey sands (3d

Outcrop, with shallow stony
soil

Shallow, stony soils, including
texture-contrast soils (7d); red
clayey sands (3e) and [ed
earths (41)

Coarse-structured clay soils
(8b, very locally 80)

Yellow earths (Sa) and locally a
tedure-contrast soil (7h)

Sparse shrubs and low trees ove!:
n·j(Jdia pl/ngens (spinifcx), T. basedowii
(spinifex), or Plectrachlle pUllgeus
(spinifex)

Sparse shrubs and low trees over
T,.iodia pllI/gells (spinifex)

A. kempealla (witchelty bush)-Cas;l'ia
spp. over sparse Forbs and grasses

Bassia spp., Atriplex vesicada (saIl
bush), or Triadia longiceps (spinifex), A.
georgillae (gidgce) over bare ground

Absent or E. microtheco (coolibah) over
Chenopodium allricol1ll/11l (bluebush) or
Aslrebla lappacea (curly Mitchell grass)

E. micl'Olheca (coolibah) or minor A.
omura (mulga) over short grasses and
Forbs or Eragrostis e/'iopoda (woolly
butt)

7 Very
small

Calcrete platforms on unit 4: up to 15 ft Calcrete exposures and shallow A. kempeallo (witchetty bush) over
high, with stony higher parts and sand~ calcareous earths (6a) short grasses and Forbs
covered lower parts

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(13) OORATIPPRA LAND SYSTEM (200 SQ. MILES)

Limestone plains with mulga or gidgee, near the lower Sandover River in the north-east of the area.

Geology.-GentIy dipping interbedded dolomite, limestone, and shale. Lower Palaeozoic age, Georgina basin.

Geomorphology.-Erosional weathered land surface; plains with an open branching pattern of drainage floors
with restricted tributary development.

Water Resources.-Moderate supplies of moderate-quality water are available from some porous and fractured
limestones, dolomites. and sandstones. Drilling may be difficult because of boulders or hard rock.

CIimate.-Nearest comparable climatic station is Urandangie.

Unit "''' Land Form Soil'" Plant Community

I Large Inlerfiuves: up to 2 miles wide and 5 ft Mainly red earths (?4b); locally, A. georginae (gidgec) or A. kempeana
high; flat, stony crests with rock out- shallow, stony soils and calcar- (witehctty bush) over short grasses and
crops and some calcrete; gently sloping eous earths (6b) forbs
margins with shallow, branching valley
heads

---
2 Medium Drainage floors: straight-sided valleys Red earths (4e, 4g) Mainly A. ane/fTll (mulga) over short

up to : mile wide with flat. unehannel- grasses and forbs; minor sparse shrubs
led floors =d low trees over Triodia lJllllgetls

(spinifex) or T. basedowii (spinifex), Very Alluvial basins in unit 2 No records E. microtheca (coolibah) over Chryso-
small pogOlljalfax (golden-beard grass)

• The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(14) CHISHOLM LAND SYSTEM (200 SQ. MILES)

Broken country with little relief near the centre of the area, mainly between Bond Springs and Woodgreen
homesteads.

GeoJogy.-Tertiary "deep weathering profile". Developed on Pre-Cambrian schist and gneiss.

Geomorphology.-Partially dissected erosional weathered land surface: undulating peneplain remnants and
stripped interfluves; a close rectangular pattern of entrenched valleys.

Water Resources.-Isolated aquifers may yield supplies of ground water. There are areas suitable for surface
catchments.

CIimate.-Comparable climatic stations are Alice Springs and Tea Tree Well.

Unit Am Land Form Soil'" Plant Community

I Medium Undulating surfaces: up to 1 mile in Red earths (4g) A. lIllellra (mulga) over short grasses
extent, relief up to 10 ft; stable surfaces and forbs
with lateritic and calcareous weathering
crusts

2 Small Limestone cappings: forming fiat- Shallow soils-including stony Sparse shrubs "nd low trees over
topped rises up to 15 ft above units 3 soils and calcareous earths (60) Triodia IOllgiceps (spinifcx)
and 4

3 Medium Stripped interfluves: bevelled stony
crests up to 400 yd wide and 25-15 ft

------- high, with outcrops of fresh and
4 Small weathered rock; steep, rocky margins Outcrop of ferruginous rock A. kempealla-Cassia spp. or minor A.

with shallow, stony soils alleura (mulga) over sparse forbs and
grasses

5 S=" Valley floors: flat floors up to 300 yd Mainly texture-contrast soils Sparse low trees over short grasses and
wide, with restricted channelling, some (1g) with, locally, gilgais and forbs
scalding, local gilgais, and minor allu- small areas of coarse-structured
vial basins clay soils (8a)

6 Very Channels: up to 50 yd wide; shallow, --- E. camaldulellsis (red gum)-A. estro~

small and locally braiding phiolata (ironwood) or E. microtileca
(coolibah), over Cilloris acicularis
(curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(15) DELNY LAND SYSTEM (500 sQ. MILES)

Broken country with moderate relief (Plate 8, Fig. 2) in the east central part of the area, between Mt. Riddoch
and De1ny homesteads.

Geology.-8chist and gneiss, Pre~Cambrian age, Arunta block, MacDonnell-Harts Ranges. Moderate areas with
development of Tertiary "deep weathering profile". Small areas with Tertiary chalcedony and calcareous silt.

Geomorphology.-PartiaUy dissected erosional weathered land surface: peneplain, dissected margins, and
lower erosional plains with a rectangular drainage pattern.

Water Resources.-Ground-water prospects generally poor but isolated aquifers may yield supplies of variable
quality water. There are catchments suitable for surface storage.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Area Land Form Soil* Plant Community

A. unel/ra (mulga), A. georgi/lae (gidgee)
or A. kempeal1a (witchctty bush) over
short grasses and forhs, Eragrostls
eriopoda (woollybutt). or Bassia spp.;
minor Kochia astro/ficha (bluebush)

3 Small

1 Medium Undulating plains: up to 1 mile in Anurnber ofsoils with marked
extent, with up to 20 ft relief; weathered ly different characteristics in
surfaces with some calcrete cover cludil'lg red earths (4g), calcar

-.,--1-.,--,-,-1------------,---1 eOllS earths (6b). and outcrop
2 Small Spurs, mesas, and accordant ridges: up with shallow stony soils. inclu-

to 100 ft high; stripped laterite cap· ding texture-contrast soils
f:~t\:~: steep slopes in calcified or l-cocn-,-,-n-,,-oCfCC:f'-'C'h-'n-,-y-"-'CllinC.-e-1--AChC,-,-n-t-o-'-A"-.-a-,-,,-,,-m~C(m-u1C,-,C)-o-ve-,

rock. pockets of shallow. stony sparse forbs and grasses
or gritty soil

4 On chalcedonic rock and cal
crete. pockets of shallow, stony
calcareous earths

5 Small Interfiuves: up to 10 ft high; broad,
f1attish stony crests and concave mar
,;",

Outcrop and a range of shallow
soils including calcareous earths
(6a), red clayey sands (3a), and
red earths (4a)

As units 1 and 2 or sparse low trees
over short grasses and forbs or Russia
spp.

6 Small Texture-contrast soils (7a) with Bussia spp. or A/rip/ex vesicaria (salt-
gilgais (8a) bush)

7 Small Main valley floors: 200 to 800 yd wide;
longitudinal gradients approximately 1
in 500

Mainly red earths of varying
texture (4d, 4e); local alluvial
variants

A. al/ellra (mulga) or sparse low trees
over short grasses and forbs or Erag·
rostis eriapoda (wooIIybutt): minor
dense A. georgil/ae (gidgcc) over bare
ground

Dense A. alleura (mulga) over short
grasses and forbs or E. camaldlllellsis
(red gum)-A. estrophiolata (ironwood)
over Chloris acicularis (curly windmill
grass)

Absent or minor dense A. georgillae
(gidgee) over short grasses and forbs,
Emgrostis xerophila (neverfail), or bare
ground

Channels: up to 200 ft wide and 5 ft
drep

Tributary valley floors: np to 200 yd
wide; fiat floors with numerous small
gullies but few large channels

Small

9

8 Mainly texture-contrast soils
(7g); locally replaced by, orin a
complex with, red coarse
structured clay soils (8a)

---:-I-cc---I--:=-------,-------=-:-::-::--:-:----:-o':--I

,., The numbers in parentheses in this column refer to soil groupings in Part Vill.
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(16) KULGERA LAND SYSTEM «50 SQ. MILES)

Broken country with little relief in the fat south of the area.

Geology.-Tertiary "deep weathering profile". Developed in Pre-Cambrian schist and Mesozoic sandstone
(valley fill). Very small areas of Tertiary chalcedony.

Geomorphology.-Partially dissected erosional weathered land surface: undulating plains with moderately
dissected weathered lower tracts.

Water Resources.-Metamorpbic rocks yield small supplies of water of variable quality. There are areas suitable
for surface catchment.

Oimate.-Nearest comparable climatic station is Henbury.

Unit "'eo Land Form Soil'" Plant Community
---

I Medium Interfluves; up to -} mile wide and up to A range of soils-gritty red Absent or Cassia c"emophifa over short
50 ft above unit 3; flat crests and clayey sands (3a), calcareous grasses and forbs
steeper margins, locally attaining 10%; earths (6a), texture-contrast
stony surfaces with some calcrete cover soils (Ja) with occasional gil-

gais (8a). and very locally red
earths (4d, 4e)

---
2 Very Narrow dyke ridges: up to 25 ft high, Outcrop, very little soil Absent or sparse shrubs over sparse

small with steep, boulder-mantled slopes forbs and grasses

3 Small Laterite-capped mesas and benches: up Outcrop, and shallow, stony Atriplex vesica,.ia (bladder saltbush)
to 35 ft high; cappings of lateritic iron- soils including texture-contrast
stone with low breakaway margins; types
lower slopes up to 10%. developed in
weathered granite

---
4 Small Limestone-capped plateaux: up to 100 Outcrop, and shallow, stony Absent or minor A. anel/ra (mulga) over

ft high; rocky summits, breakaway calcareous earths Atrip/ex vesicaria (bladder saltbush) or
margins, and stony, gullied hill slopes, Kochia uSftofriclla (bluebush)
10~25%

5 Small Slopes below units 3 and 4: 0·5-3%, Texture-contrast soils (7e, 7f)
and up to 500 yd long; stony surfaces
subject to scalding and shallow gullying

6 Small Plains: with less than 5 ft relief Absent or A. kempeana (witehetty bush)
over short grasses and forbs; A. (meura
(mulga) over Kochia astro/richa (blue·
bush); Atrip/ex vesicaria (bladder salt-
bush)

---
7 Very Valley floors: flat, scalded surfaces up Absent; minor A. calcicola (myall) over

small to 300 yd wide and lowered to 5 ft in short grasses and forbs; Kochia a8tro~

unit 6 friclla (bluebush), K. aphylla (cotton·
bush). or Afl'iplex vesicaria (bladder
saltbush)

8 V,cy Channels: up to lOyd wide; discontinu- --- A. anel/ra (mulga) over short grasses
small ous, shallow, and braiding locally and forbs or Emg,.ostis eriopoda

(woollybutt)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(17) PULAROO LAND SYSTEM (100 SQ. .MILES)

An area of sparsely timbered brokelliowlands on granites. in the north-west of the area,

Geology.-Massive granite and gneiss. Pre-Cambrian age. Amnta block. Mt, Doreen-Reynolds Range,

Geomorphology.-Partially dissected erosional weathered land surface.: stony plains dissected by closely-spaced
branching valleys.

Water Resources.-Ground-water prospects are generally poor but isolated aquifers may yield large supplies
of ground water.

Oimate.-Nearest comparable climatic station is Tea Tree Well.

Unit Mea Land Form Soil* Plant Community

1 Large Interfluves: up to 500 yd wide and 30 ft Gritty red clayey sands (3a) and Sparse low trees or minor A. kempeana
high; bevelled slony crests and steeper, red earths (4u); minor salting in (witchetty bush) over short grasses and
gullied marginal slopes up to 5% gullies forbs

2 Very Small hills: tors up to 50 ft high, with Outcrop, with pockets of shal- Sparse shrubs and low trees over sparse
small steep, boulder-covered slopes low, stony or gritty soil forbs and grasses

3 Very Valley floors: flat scalded surfaces up to No records, probably coarse- A. alJellra (mulga) over short grasses
small 300 yd wide textured alluvial soils and forbs

---
4 Very Channels: up to 50 yd wide, shallow, --- E. camuldlilensis (red gum)-A. estro-

small and braiding locally p1!iolata (ironwood) over Chloris acicl/-
Jaris (curly windmiIl grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(18) ALCOOTA LAND SYSTEM (1100 SQ. MILES)

Slightly broken, sparsely timbered plains, in the north central part of the area.

Geology.-Tertiary "deep weathering profile" on Pre-Cambrian schist, gneiss, and granite. Small areas of
relatively fresh rock.

Geomorphology.-Partially dissected erosional weathered land surface: extensively stripped and dissected
peneplain on selectively weathered rocks; open branching pattern of broad alluvial valleys.

Water Resources.-Difficult to obtain large supplies of ground water. There are areas suitable for surface
catchment.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Land Form Soil'!' Plant Community

1 Medium Gently undulating plains: relief up to Mainly red earths (4g). locally A. al/eura (mulga) over short grasses
20 ft texture-contrast soils and forbs or Eragrostis eriopoda

(woollybult)

2 Medium Slopes below units 3 and 6: erosional Texture-contrast soils (7a, 7d,
and depositional in origin 7e,7g)

Bassia spp., shorl grasses and forbs, or
Kochia astro/richa (bluebush), in some
parts with Eremophila spp.-Hakea
lellcoptera

Minor A. (mel/to (mulga) or A. geor
ginae (gidgee) over Bassia spp.

3 V'ry Stripped surfaces: uneven terrain, with Shallow stony soils and calcar-
small maoy outcrops of fresh and weathered eous earths (6a, 6b)

rock, and some surface limestone

4 Very Alluvial flats on unit 1: stony surfaces, Mainly red, coarse-structured
small with some gilgais clay soils with gilgai depres-

sions (8a); texture-contrast
soils (1g) may occur marginally
to or in a complex with 8a

5 V,ry Valley plains: typically unchannelled Mainly red earths (4d, 4e), loe-
small ally alluvia! variants

A. kempealla (witchetty bush) over
short grasses aod forbs

Bassia spp., short grasses aod forbs,
Kochia astra/riella (bluebush), K.
apltylla (cottoo-bush), As/rebla pectin~

ata (Mitchell grass), or Eragrostis
xerophifa (neverfall)

Sparse low trees over short grasses and
forbs or Cltlotis acicularis (curly wind
mill grass)

E. camaldulellsis (red gum)-A. estto
phiola/a (ironwood) over Chloris adell
loris (curly windmill grass)

6 Very
small

Mesas and broad rises: up to 50 ft high'l Outcrop with shallow stony soil
with flat cappings of lateritic ironstone
gravel

A. oJ/eum (mulga) or sparse shrubs and
low trees over sparse forbs and grasses;
minor Kochia aslmtde/lo (bluebush)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(19) RYAN LAND SYSTEM (300 SQ. MlLES)

Stony granite plains with sparse vegetation in the northern half of the area.

Geology.-Grarute and granite gneiss. Pre-Cambrian age, Arunta block, Mt. Doreen-Reynolds Range and
MacDonnell-Harts Ranges. Partially with Tertiary "deep weathering profile".

Geomorphology.-Partially dissected erosional weathered land surface: locally stripped and dissected peneplain
on selectively weathered rocks; subrectangular drainage pattern.

Water Resources.-Prospects for useful supplies of ground water are poor, surface catchment recommended.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit, Area Land Form Soil'" Plant Community

I Large Jnterfluves: up to ! mile wide and 20 ft Mainly texture-contrast soils Absent or Eremopllifa spp., Hakea
high; convex or bevelled stony crests; (7a. 7e). locally red earths (4a) leucop/era over short grasses and forbs,
sleeper, concave margins, up to 1%, Bassia spp.• Eragroslis xel'ophila (never-
with rounded valley heads up to 300 yd fail), Atriplex vesiel/ria (bladder salt~

wide and 5 ft deep bush), or Kochia aphylla (cotton-bush)

2 Medium Tributary valley floors; up to 200 yd
wide. locally opening inlo plains up to
500 yd wide; drainage tracts marked by
linear scalding and shallow gullying,
with restricted channelling in lower
sectors

3 Small Hills and bevelled rises; tors and domes Outcrop. with shallow stony or Sparse shrubs =d low trees over
lip to 50 ft high. with thin laterite or gritty soils Triaiia plillgells (spinifex) or T. spiel/ta
silcrete crusts locally (spinifex); or A. alleura (mulga) or A.

kelllpeallU (witchetty bush)-Cassia spp.
over sparse forbs and grasses

4 Very Short slopes below unit 3; 0·5-3%; Gritty red clayey sands (3a) and Sparse low trees or A. aJlcura (mulga),
,mill shallow gullying on lower paris alluvial brown sands (Il/) minor A. kempel/Jla (witchetty bush) or

A. georgil1ae (gidgee) over short grasses
,nd forbs 0' El'ugrastis eriopoda
(woollybutt)

5 Small Main valley floors; widening to I mile Rcd earths (4e) A. uneura (mulga) over short grasses
in the lower sectors ,nd forbs 0< Eragros/is eriopoda

(woollybutt)

6 Vo" Channels; up to 75 yd wide and 2 ft --- E. camakililcnsis (red gum)-A. estro-
small deep. in unit 5 plJiolata (ironwood) over Chloris adcu-

I/aris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VllI.



40 R. A. PERRY, J. A. MABBUIT, W. H. LITCHFIELD, AND T. QUINLAN

(20) ENNUGAN LAND SYSTEM (200 SQ. MILES)

Sparsely timbered, undulating plains in the north central part of the area.

Geology.-Schist and gneiss. Pre-Cambrian age, ATunta block, Mt. Doreen-Reynolds Range.

Geomorphology.-Partially dissected erosional weathered land surface: slightly dissected peneplain with relief
up to 20 ft; open subrectangular drainage pattern.

Water Resources.-Isolated aquifers may yield supplies of ground water of variable salinity. There are catch
ments suitable for surface storages.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Area Land Form

1 Large Interfluvcs: -1-1 mile wide and 5-20 ft
high; convex or bevelled stony crests

---
2 Small Low hills, ridges, and rocky rises: up to

500 yd wide; partially bevelled crests,
with laterite caps; marginal slopes up
to 20%

3 Small Slopes below unit 2: up to 500 yd long,
0-5-2%; stony surfaces, with rock out-
crops in upper parts and shallow gully-
ing down slope

4 Small Flat valley floors: up to 400 yd wide;
without channel drainage

Soil*

No records, but probably main
ly red earths (4a), with locally,
red clayey sands (3a) and stony
soils including texture-contrast
soils (7a)-as· in Warburton
land system

Outcrop; pockets of shalIow,
stony or gritty soil

No records, probably tcxture
contrast soils (7a, 7e)

No records, probably redearths

Plant Community

Sparse Jaw trees over short grasses and
forbs; minor sparse shrubs and low
trees over l'rlodia basedowii (spinifex)

Sparse shrubs and low trees over
Triodia spicata (spinifex)

As unit I

A. allellra (mulga) over short grasses
and forbs or Eragrcstis el'iopoda
(woollybutt)

5

6

V,'"
Sillllll

Small

No records, probably texture_ Eragrostis xeropllila (neverfail)
contrast soils (7e)

Valley plains: up to t mile wide, with No records, probably alluvial Sparse low trees over short grasses and
lightly scalded surfaces in flood zones soils . Forbs

7 Shallow drainage channels: 50--200 yd
wide, braiding locally

E. camaldule/lsis (red gum)-A. eSlro·
phiolata (ironwood) over Chloris acicI/
laris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(21) SONDER LAND SYSTEM (2300 SQ. MILES)

Bold sandstone ranges trending east-west through the centre of the area.

Geology.-Steeply dipping sandstone, quartzite, quartz greywacke, and shale, with minor dolomite and con
glomerate. Upper Proterozoic age, Amadeus trough (Heavitree quartzite), Georgina basin (Mopunga group
in part); lower Palaeozoic age, Amadeus trough (Larapintine "series"), Georgina basin (Mopunga group in
part); upper Palaeozoic age, Amadeus trough (Mareenie sandstone and Pertnjara "series"),

Geomorphology.-Partially dissected erosional weathered land surface: partially bevelled strike ranges; relief
up to 2500 ft; narrow strike valleys and transverse gorges.

Water Resources.-Sandstone and limestone aquifers will yield good supplies of good water but because of its
inaccessible nature few bores are needed. There arc some permanent water-holes.

CIimate.-Nearest comparable climatic stations are Henbury and Alice Springs.

Unit Area

I Large

Land Form Soil*

Cuestas: on moderately to steeply dip- Outcrop; very little shallow
ping strata; slightly bevelled. weathered stony soil
crests; rock faces and structural ben-
ches; gullied. concave escarpments and
rectilinear dip slopes dissected by paral-
lel V-shaped valleys; rocky, boulder-
covered slopes. 30-65%

Plant Community

Sparse shrubs and low trces, A. kem
pemw (witchetty bush}-Cassia spp., or
minor A. anell/'a (mulga) over Triodiw
clelandii (spinifex) or sparse forbs and,
grasses

2 Medium Ridges: single or multiple, on very
steeply dipping or vertical strata, nar
rower, more completely beveUed crests,
with cyclic benches; steeper slopes than
unit I

3 Small Prominent peaks: sheer structural faces;
gentler lower slopes, dissected into long
spurs passing into units 1 and 2

4 Small Strike valleys betwecn units I and 2:
narrow V-profiles. with interlocking
spurs

Very Major channels; up to 10 ft deep with Eed-loads range from sand to E, camaldu/ensis (red gum)-A. estro.
small adjacent narrow sandy flats boulders phiolata (ironwood) over Chlorill acicu-

--:c--I-.-;--'-=---f-:c:'--~--;----'----:--:--o-I-------------I/arill (curly windmill grass)
6 Very Minor channels: narrow and deeply

small inciscd, with rocky beds

* The numbers in parentheses in this column refer to soil groupings in Part VTII.
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(22) PERTNJARA LAND SYSTEM (300 SQ. MILES)

Spinifex-covered hills in the western MacDonnell Ranges.

Geology.-Ca1careous and quartzose conglomerates with steep to moderate dips. Upper Palaeozoic age,
Amadeus trough (Pertnjara "series"),

Geomorphology.-PartialIy dissected erosional weathered land surface: steeply rounded hills and ridges; relief
up to 300 ft; transverse trunk valleys with closely spaced tributaries.

Water Resources.-Ground-water prospects poor but few watering points required because of inaccessible
nature.

Climate.-Ncarest comparable climatic station is Hermannsburg.

Unit Land Form Soil Plant Community

2

Very
large

Small

Hills and ridges: up to 1 mile long and Shallow stony soils with cal~ Sparse shrubs and low trees over
300 ft high; flattish or rounded crests crete Triodia cle/midii (spinirex)
with calcrcted residual gravels; stony,
convex hill slopes, 15-35%, with local
calcrete crusts; short, narrow strike
valleys with V-profiles, interlocking
spurs, and amphitheatral heads, grad~

ients 1 in 20 to 1 in 50

Main valley floors: up to 150 yd wide Some calcareous sands and
and ~ mile apart; uneven surfaces, with gravelly soils
flood banks of gravels and sands

Yo"
small

Channels: up to 50 yd wide, and incised Bed-loads range from sand to
up to 15 ft into sand, gravels, and large cobbles
locally into calcrete substrata

E. camaldldellsis (red gum)-A. es/I'O
pllio/ata (ironwood) over Chlol'is adell
[UI·is (curly windmill grass)
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(23) DAVENPORT LAND SYSTEM (2700 SQ. MILES)

Sandstone ranges (plate 14, Fig. 1) in the northern half of the area, mainly the Davenport Range.

Geology.-8trongly folded and faulted quartzite, sandstone, siltstone, and pebble conglomerate and bedded
acid and basic volcanics. Lower Proterozoic age, Warramunga geosyncline (Hatches Creek group).

Geomorphology.-Partially dissected erosional weathered land surface: bevelled ridges and uplands and narrow
strike vales; rectangular drainage pattern.

Water Resources.-8andstones should yield supplies of good to moderate-quality water, but not yet tested as
natural water-holes are available.

Climate.-Comparable climatic stations are Tea Tree Well, Barrow Creek, and Tennant Creek.

Unit Area Land Form Soil* Plant Community
---

I Large Strike ridges: up to 150 ft high; bevelled Outcrop with shallow, stony Sparse shrubs and low trees, or ~in far
stony crests, and gullied hill slopes, soils north) E. brevi/alia (snappy gum over-
15-45% Triadia pill/gens (spinifex) ,or T. spicata

Shallow, stony soils (some claYM
(spinifex), or_(in far north) P/ectraclme

2 Medium Dissected rounded uplands: up to 300 prlllgells (spinifex)
ft high ey soil overlain by a dense,

stony mantle)

3 Small Bevelled spurs: up to 400 yd long and Shallow, stony soils
100 ft high; f1attishgravel-capped crests,
and convex stony slopes up to 20%

4 V,ry Alluvial fans: gradients 1 in 125 to Coarse and coarse to medium- Sparse shrubs md low trees over
small 1 in 250 textured soils: alluvial soils Triodia basedowii (spinifex), minor T.

(Ih, Ii) and red clayey sands pmrgens (spinifex), or Plectraclme
(3d) schillzii (spini[ex)

, Small Flood-plains, up to 400 yd wide Sparse low trees over Triodia basedowii
(spinifex), minor T. pllngens (spinifex),
or P{ectJ'aclme .~chi1/zii

6 Vory Colluvial aprons: short stony slopes, As unit 4
small l-to%, dissected up to 25 it

7 Very Erosional lower slopes: 2 5% and up to Mainly shallow, stony soils As units 1, 2, and 3
small 100 yd long; stony surfaces with shallow

gullying

• Very Channels: up to 50 yd wide, with alter· --- E. camaldlllells;s (red gum}-A. estro·
small nate deep and shallow braiding reaches phiolata (ironwood) over Chloris acicu-

laris

• The numbers in parentheses III this column refer to SOlI groupings Hl Part VIII.
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(24) GILLEN LAND SYSTEM (3700 SQ. MILES)

Sandstone ranges and vales (Plate 12, Fig. 1) trending east~west through the centre of the area.
Geology.-Steeply dipping, very thickly interbedded hard rocks (quartzite, sandstone, and conglomerate),
moderately hard rocks (dolomite, limestone, and shale), and soft rock (shale and siltstone). Upper Proterozoic
to upper Palaeozoic age, Amadeus trough (Heavitree quartzite, Bitter Springs limestone, Pertatataka, Pcrta
Dorrta, and Larapintine "series", Mareenie sandstone, and Pertnjara "series").
Geomorphology.-Partially dissected erosional weathered land surface: strike ridges, with vales formed on softer
rocks and partIy filled with alluvium and gravels; relief up to 1000 ft; transverse gorges with trellised tributaries.
Water Resources.-Good supplies of water of variable quality available from sandstones and limestones.
Large areas of shales yield small supplies of saline water. Suitable catchments for surface storage available.
Climate.-Comparable climatic stations are Henbury, Hermannsburg, and Alice Springs.

Unit "'ea Land Form
---

I Large Ridges and cuestas: up to 1000 ft high;
partially bevelled crests; roek faces,
steep, concave escarpments, and recti-
linear dip slopes, 40-70%

---
Foothill ridges and spurs: with partially2 Medium
bevelled crcsts, in zones up to t mile
wide at the foot of unit I or through
unit 7

3 Very Benches and accordant mesas; up to 200
small ft high; Battish silcrete and laterite caps

with marginal brcakaways, and steep,
gullied hill slopes

4 Small Gravel terraces and fans: extending up
to 2 miles from unit 1, slopes 0-4-2%:
dissected up to 75 ft, with indented ler-
race faces up to 15%

5 Very Erosional slopes at the foot of units 1,
small 2, and 3: 0,5-5%, and up to 400 yd

long; stony surfaces, liable to shallow
gullying and locally dissected up to 15 ft

6 Small Colluvial and alluvial fans and aprons:
up to 400 yd long, slopes 1-10%; locally
terraced up 10 20 ft in lower parts

Soil*

Outcrop and very little shallow,
stony soil

Mainly stony soils, including
fine-textured red earths (411),
and, locally, stony calcareous
earths

Stony soils including texture
contrast soils (7b); and locally
shallow, calcareous earlhs (6a)
near limestone outcrop

Red clayey sands (3d)

Plant Community

Sparse shrubs and low trees over
Triodia clelandii or T. irritalls; small
areas A. aneura (mulga) ovcr sparse
Forbs and grasses

A. kempeaua over short grasses and
Forbs; A. kempeona-Cassia spp. or A.
011erlfa over sparse forbs and grasses

Sparse shrubs and low trees over
sparse forbs and grasses; minor (in far
south) A. colcicala (myall) over Bassia
spp.

Treeless or A. alleum (mulga) over
7Hadia cle/audii (spinifex) or short
grasses and forbs

Treeless or E,.emaphila spp.-Hokea
lellcaptera with Bassia spp. or Kodlia
aphylla; minor A. georgi/we over shorl
grasses and forbs

Treeless or A. OlleUfa over short grasses
and Forbs or Eragl'ostis eriopoda; sparse
shrubs and low trees over Triodia
basedawii

7 Small

Very
small

Flood-plains and alluvial plains: exten
sively scalded hummocky surfaces up to
1 mile wIde

Channels: up to 200 yd wide and 10 ft
deep, gradients above I in 500; winding
and locally braiding, with narrow levees
of sand and gravels up to 5 ft high

Various soils, mainly coarse
textured, including la, Ih, 3d,
7e, and red earlbs

Bed-loads range from grit to
small boulders, locally on bed
rock

Sparse low trees over short grasses and
Forbs

E. 11licl'otlleca (coolibah) or E. camaldll~

leI/sis (red gum)-A. estrophiolata (iron·
wood) over ChloJis acicularis

". The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(25) MIDDLETON LAND .SYSTEM (800 SQ. MILES)

Sandstone uplands in spinifex sand plains in the southern half of the area.

Geology.-Steeply dipping, hard sandstone very thickly interbedded with soft sandstone, shale, siltstone, and
limestone. Palaeozoic age, Amadeus trough (Pertaoorrta and Larapintine "series", Mareenie sandstone, and
Pertnjara "series").

Geomorphology.-Partially dissected erosional weathered land surface: impersistent strike ridges and plateaux
in sandy lowlands; relief up to 300 ft; vigorous upland drainage becoming disorganized on plains.

Water Resources.-Good supplies of variable~qualitywater are available from sandstones.

Climate.-Nearest comparable climatic station is Henbury.

Unlt Area Land Form Soil* Plant Community
---

I Medium Uplands of varied form: up to 300 ft Outcrop "nd shallow, stony Sparse shrubs "nd low trees over
high; ridges and plateaux, with bevelled, soils Triodia delandU (spinifex) or (in far
wcathered summits, and rocky slopes south) T. il'/'italls (spinifex); minor A.
up to 60%; closely-spaced, narrow, V- i/1/eul'a (mulga) over sparse forbs and
shaped strike valleys grasses

2 Mcdium Sand plain: without surface drainage, Red clayey sands (3d) Sparse shrubs and low trees, in some
occupying lowest areas parts CUSIli/ri/1l/ decaisllel/lll/ (desert

Dunes: up 10 30 ft high, with interven-
oak), over Triadia bi/sedowi! (spinifex)

3 Small Red sands (3f)
ing flat swales up to 400 yd wide; varied
forms, with stable flanks ,nd semi-
mobile crests

4 Small Alluvial fans: coalescing down slope No records; but probably main- Sparse shrubs .nd low trees over
into alluvial vales up to 1 mile wide; ly coarse-textured soils - red Triodia basedowii (spinifex) 0< short
up to ~ mile long, gradients 1 in 50 to clayey sands (3d) and alluvial grasses and Forbs
1 in 150 reddish clayey sands (Ih)

5 Small Erosional slopes at the foot of unit 1: No records; but probably main- Sparse shrubs and low trees over
up to 1 mile long, slopes 1-5%; locally ly stony soils or sandy soils as Triodfa clelmuli! (spinifex)
dissected up to 30 ft into spurs with f1at- in unit 4
tish stony crests and with marginal
slopes up to 20%

6 VelY Flood-plains: up to 500 yd wide No records; but probably main- Sparse low trees over short grasses and
small ly rather coarse_textured soils forbs

-alluvial soils (Ill) and severe-
ly scalded texture-contrast soils
(7e)

7 Very Incised minor channels: up to 20 yd --- E. camaldlflensis (red gum)-A, estro-
small wide, commonly braiding, with low sand phiolata (ironwood) over Chlol'is i/cieu·

banks laris (curly windmiU grass) or Themeda
i/Ilslralis (kangaroo grass)

8 Very

I
Major channels: up to 200 yd wide and

small 5 ft deep, commonly braiding, with low
sand banks

* The numbers in parentheses in this column :r:efer to soil groupings in Part VIIT.
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(26) KURUNDI LAND SYSTEM (300 SQ. MILES)

Uplands ant! undulating lowlands forming a small part of the Davenport Range.

GeoIogy.-Intrusions of quartz-feldspar porphyry, and basic intrusives. Lower Proterozoic age, Warramunga
geosyncline.

Geomorpho}ogy.-Partially dissected erosional weathered land surface: uplands, strike ridges. and undulating
lowlands with alluvial plains; relief up to 500 ft; trellised drainage pattern.

Water Resources.-Variable supplies of variable-quality water can be obtained from weathered and fracture
aquifers. There are catchments suitable for surface storages.

Oimate.-Nearest comparable climatic station is Barrow Creek.

Unit Aw. Land Form Soil* Plant Community
---

I Medium Uplands: up to 500 ft high; rounded Outcrop with shallow, stony Sparse shrubs and low trees or (in far
crests up to ! mile wide; dissected by soils north) E. brerifolia (snappy gum) over
narrow, V-shaped valleys Triodia p"IIgells (spinifex) or Plectra-

---
Ridges: up to 250 ft high; narrow, later-

elme pill/gens (spinifex)
2 Medium

ite-capped crests and rocky slopes,
15-30%, closely gullied in lower parts

3 Small Low, rounded rises: up to 400 yd in
extent and 50 ft high. with flattish stony
crests, and concave marginal slopes up
to 10%

4 Medium Alluvial fans: coalescing down slope as Red earths of variable depth A. georginae (gidgee) or sparse low
alluvial valley plains up to ! mile wide; and texture (including 4a) trees over short grasses and forbs
gradients 1 in 100 to 1 in 150

5 Small Erosional slopes at the foot of units 1
and2: 1-3%, and up to 100yd long

-~-

6 Small Flood-plains: up to 400 yd wide No records but probably allu-
vial soils of variable texture

---
7 V,,,, Channels: up to 50 yd wide; meander- -~- E. camaldulensis (red gum)- A. estro-

small ing courses, with alternate deeper and phiolatu (ironwood) over Chloris ucicll-
shallower braiding reaches luris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(27) ILBUMRIC LAND SYSTEM (1200 sQ. MILES)

Low sandstone uplands and lowlands, mainly flanking the Davenport Range.

Geology.-Sandstone, quartzite, quartz-greywacke, and siltstone. Lower Proterozoic age, Warramunga
geosyncline (Hatches Creek group), Lower Palaeozoic age, Georgina basin (Mopunga group in part, Sandover
beds as valley fill). Minor areas of Pertaoorrta "series" and Pre-Cambrian schist.

Geomorphology.-Partially dissected erosional weathered land surface: strike ridges and uplands of selectively
weathered rocks; adjoining lowlands with ill~defined drainage; relief up to 200 ft.

Water Resources.-Supplies of stock water available at moderate depths from aquifers in the lower Proterozoic
sediments.

Climate.-Comparable climatic stations are Barrow Creek and Tennant Creek.

Unit Area Land Form Soi1* Plant Community
---

Ridges: up to 200 ft high, 2--4 miles1 Medium Outcrop with shallow, stony Sparse shrnbs and low trees, (in far
long, and t mile wide; partially bevelled soils n~rth) E. brcvifolia (snappy gum),
summits and benches with siliceous millor A. al/eum (mulga) over Triodia
duricrusts; rocky llill slopes, 10-30%, pUl/gells (spinifex). (in far north)
with parallel V-shaped valleys Plectrac!me plillgells (spini[ex), or

Medium Uplands: up to 1~ miles in extent;
minor sparse forbs and grasses

2
bevelled gently sloping summits, with
stony weathered surfaces; hill slopes,
10-20%, with e1osely~spacedbranching
V-shaped valleys

3 Small Low rises: stony bevelled crests, mar-
ginal slopes 5-10%

4 Very Erosional slopes at the foot of units 1
small and 2: 1-5%, and up to 200 yd long;

stony surfaces, narrowly dissected up to
20 ft locally

5 Medium Alluvial plains: up to 1 mile wide Mainly red earths (4e, 4g), A. alJCIlJ"a (mulga), minor A. georgillae
some red clayey sands (3d) (gidgee) over short grasses and forbs

6 Small Drainage floors: ill defined, shallow As faT unit 5; and also alluvial Sparse low trees over ShOTt grasses and
floors up to 150 yd wide soils (lh, Ii); and very locally, forbs

yellow earths (5a)

7 Small Alluvial fans: stony, unchannelled sur- Red clayey sands (3d) Sparse shrubs "nd low tTees over
faces up to 400 yd long, gradients 1 in Triodia basedowii 3pinifcx) or minor
50 to 1 in 200, with somc scalding T. pIII/gells (spinifex

8 V,,,, Channels: up to 30 yd wide --- E. microtheca over Arislida pru;nos{l
small (3-awned spear grass), Themeda «us-

tralis (kangaroo grass), T. avenaceu
(native oat grass). Chrysopogoll fallux
(golden-beard grass), or Bothriochloa
cwartiallu (blue grass}---ElIlalia fu!Ya
(silky browntop)

*The nwnbers in parentheses in this column refer to soil groupings in Part VIII.
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(28) TENNANT CREEK LAND SYSTEM (300 SQ. MILES)

Spinifex-cDvered sandy country with stony rises and flat-crested hills, mainly in the far north of the area.

Geology.-Tertiary "deep weathering profile". Developed on strongly deformed sandstone, greywacke, silt
stone, and shale, lower Proterozoic age, Warramunga geosyncline (Warramunga group) and low-grade meta
morphic rocks (schist and phillite), Pre-Cambrian age, Arunta block, Mt. Doreen-Reynolds Range.

Geomorphology.-Partially dissected erosional weathered land surface: closely dissected uplands; plains with
extensive sand cover and little surface drainage; relief up to 75 ft.

Water Resources.-Ground-water prospects arc generally poor. Isolated fracture aquifers may yield supplies
of ground water of variable qnality. There are catchments suitable for surface storages.

Climate.-Comparable climatic stations are Barrow Creek and Tennant Creek.

Unit Area Land Porm Soil'" Plant Community

1 Medium Interfluves, spurs, and mesas: up to 50 Outcrop with shallow, stony Sparse shrubs .nd low trees over
ft high and I mile in extent; bevelled soils Triadia pm/gells (spinifex)
stony crests with laterite and silcrete
duricrusts; steep, closely dissected hill
slopes

2 Small Narrow ridges: quartz reefs or quart-
zite strike ridges up to 75 ft high.
locally with silcrete duricrust

3 Medium Sandy plains: up to {- mile in extent, No records, but probably main_ E. bl'e~ilalia (snappy gum) over Triadia
with little surface drainage ly rather coarse-textured soils pllllgells

as red clayey sands (3d) or red
earths (4d) Sparse shrubs alld low trees over

Triodia basedowii (spinifex)

Minor A. allem'a (mulga) over short
grasses and forbs

4 Medium Slopes at the foot of unit 1: stony sur- Texture-contrast soils (7b, 7/) Sparse -.. and 1m, trees over
faces with close, shallow gullying; form- showing severe scalding Triodia pllllgells (spinifex) or T. [ollgi-
ed in or tributary to weathering zones ceps (spinifex)

5 Vae; Valley floors: flat floors up to 200 yd As unit 4
small wide, with little discontinuous channel

drainage AMplex vesicaria (saltbush)

A. georgi/wc (gidgee) over short grasses
and forbs)

6 Very Alluvial valley plains of major drainage No records; probably mainly Sparse low trees over short grasses and
small coarse-textured soils including forbs

some alluvial soils

7 Vrrj Channels; up to 30 yd wide, with alter- --- E. camaldulellsis (red gum}--A. estro-
small nating shallow and deep sectors pltiolata (ironwood) over Chloris acicu-

laris (curly windmill grass)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(29) KERNOT LAND SYSTEM (300 sQ, MILES)

Low hilly or steeply undulating sandstone country in the south-west of the area.

Geology.-Sandstone and conglomerate. Palaeozoic age, Amadeus trough (Pertaoorrta, Larapintine, Pertnjara
"series"). One small area of Pre-Cambrian schist.

Geomorphology.-Partially dissected erosional weathered land surface: strike ridges and rises of selectively
weathered rocks; lowlands with little surface drainage; relief up to 200 ft.

Water Resources.-Sandstoncs are expected to yield supplies of moderate-quality ground water.

Climate.-Nearest comparable climatic station is Henbury.

Unit Area Land Form Soil'" Plant Community

2

3

4

Medium Ridges: up to 200 ft high and t mile
wide; partially bevelled weathered
crests, and rocky hill slopes, 15--40%

Medium lnterfluves and hill spurs: up to 50 ft
high; bevelled or gently convex crests
with minor laterite or silcrete duri
crusts and gravels; dissected hill slopes,
up to 20%, with small breakaways
locally

Small Alluvial fans: up to 400 yd long, gradi
ents I in 25 to I in 100

Medium Alluvial plains occupying strike vales
up to .~ mile wide

Outcrop with very little shal
low, stony soil

No records; but probably main
ly shallow, stony soils, cf.
texture-contrast soils as 7b

No records; but probably main
Iy rather coarse-textured soils
as fed clayey sands (3d) or
coarser-textured red earths (4d)

Sparse shrubs and low trees or minor
A. Ollelll'a (mulga) over sparse forbs and
grasses or minor Triodia irritaJlIf (in far
south)

A. {lIIerwa (mulga) or minor spar~e

shrubs and low trees over short grasses
and forbs, Emgrostis eriopoda (woolly_
butt), or minor Triodia bosedowii
(spinifex)

Small Irregular sand dunes and broad sand Red sands (3[)
banks: up to 20 ft high, with flat swales
up to 200 yd wide; surfaces stabilized
by vegetation

Sparse shrubs and low trees over
Triodia basedowii (spinifex). In swales
A. allel/fa (mulga) over short grasses
and forbs Of Eragrostis eriopodo
(wooHybutt)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(30) HOGARTH LAND SYSTEM (400 SQ. Mll.ES)

Low sandstone hills with mulga, and broken limestone country with gidgee, in the north-east of the area.

Geology.-Mainly sandstone, interbedded with dolomite, limestone, shale, with low dips. Lower Palaeozoic
age, Georgina basin.

Geomorphology.-Partially dissected erosional weathered land surface: uplands and ridges of weathered
sandstones and shales with flanking benches of dolomites and limestones; relief up to 100 ft; open, joint
controlled drainage.

Water Resources.-Water of moderate quality may be obtained from beds of porous and fractured sandstones,
dolomites, and limestones.

CIimate.-Nearest comparable climatic station is Urandangie.

Unit "''" Land Form Soil* Plant Community

1 Large Uplands, ridges, and rounded hills: Outcrop with little shallow, A. {/Ileum (mulga) or sparse shruhs and
partially bevelled, weathered crests up stony soil low trees over sparse forbs and grasses
to 75 ft above unit 2; hill slopes 15--40%
with minor structural benches and A~ g(!ol'ginae (gidgee) oc sparse shrubs
closely-spaced gullies in weathered cock and low trees avec short grasses and

forbs

2 Medium Benches and spurs: extending up to Shallow, stony soils and fine- A. geOl·giuae (gidgee) over short grasses
! mile from the fool of unit L slopes grained clayey sands (3b) and forbs
1-5%; stony surfaces with some cal-
crete cover, dissected up to 30 ft in
outer parts, with dissection slopes up
to 10%

.3 Smill Valley plains: up to t mile wide; flat Fine-grained, red clayey sands Sparse low trees or A. allellra (mulga)
ill-drained central tracts with scalded (3d) over short grasses and forbs or minor
surfaces, and marginal slopes up to 1% Eragrostis eriopoda (woollybutt)

4 Small Alluvia! fans: up to 500 yd long, gradi- Sparse shrubs and low trees over
ents 1 in 25 to I in 125 Triodia basedowii (spinifex)

5 Vary Channa'" up to 20 yd wida and in""dl IE. ,amald"f",," (cod gum) A. "'ro-
small up to 15 ft, commonly into calcreted phiolata (ironwood) over Chloris aciCll-

gravels and alluvium laris (curly windmill grass)

oil The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(31) KIuCHAUFF LAND SYSTEM (3100 SQ. MILES)

Bold sandstone plateaux in the centre and north of the area.

Geology.~F1at-lying sandstone, siltstone, and conglomerate. Upper Proterozoic age, Amadeus trough (Heavi
tree quartzite); lower Palaeozoic age, Georgina basin (Mopunga group in part); upper Palaeozoic age. Amadeus
trough (Mareenie sandstone, Pertnjara "series"), Georgina basin (Dulcie sandstone).

Geomorphology.-Partially dissected erosional weathered land surface: strongly dissected high plateaux.
superimposed drainage with narrow gorges and joint-controlled tributaries; relief up to 50n ft.

Water Resources.~Moderateto large snpplies of good-quality water available from bores sunk to supplement
natural water-holes.

Climate.~Comparable climatic stations Henbury, Hermannsburg, Tea Tree Well, and Barrow Creek.

Unit

I Medium

2 Large

Land Form

Undissected inner plateau surfaces:
gentle regional slopes; irregular in de
tail, with minor structural terraces,
deep joint clefts, and much rock out
crop

Dissected plateau margins: flat-crested
plateau remnants, spurs, and buttes;
indented escarpments, with rock faces,
structural benches, and gullied hill
slopes, above 25%

Soil*

Outcrop with very littleshallow,
stony soil

Plant Community

Sparse shrubs and low trees or minor
A. alleura (mulga) over Triodia pUllgells
(spinifex), T. ~picata (spinifex), sparse
forbs and grasses, minor Triodia cle
lal/dii (spinifex), or Triadia Imbbardii
(spinifcx)

3

4

5

6

7

Vocy
small

Small

Vocy
small

Vocy
small

Very
small

Erosional slopes: 1-5%, at the foot of
unit 2

Upland basins: of structural origin, up
to 1 mile in extent, and commonly with
centripetal drainage

Colluvial aprons: dissected stony slopes,
1-10%, up to 200 yd long

Narrow valley floors of major, through
going drainage: sand and gravel sur
faces with rock bars

Channels: up to 50 yd wide; narrowly
incised upper sectors with irregular
gradients, and shallower, braiding
lower reaches

Shallow, stony soils

Bed-loads of ill-sorted mater
ials, ranging from coarse sand
to boulders, with rock outcrop,
particularly in upper sectors

Rockier parIs similar to units 1, 2, 3,
and 4, sandier parts with sparse shrubs
and low trees over Tl'iadia basedowii
(spinifex)

E. call1a{dlllell~is (red gum)-A. estro·
plJiolata (ironwood) over Chloris aciCI/
laris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIll.
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(32) TOMAHAWK LAND SYSTEM «50 SQ. MILES)

Low sandstone plateaux in the north of the area, near Utopia homestead.

Geology.-F1at~lying sandstone. Lower Palaeozoic age, Georgina basin.

Geomorphology.-Partially dissected erosional weathered land surface: dissected plateaux up to 150 ft high,
with regionally sloping summits.

Water Resources.-Largc supplies of good to· moderate~qua1ity ground water available from sandstones.

Climate.-Comparable climatic station is Barrow Creek.

Unit "'" Land Form Soil* . Plant Community
~--

I Medium Plateau surfaces: up to 1 mile in extent. Outcrop "nd shallow, stony A. kempe'll/a (witchetty bush)-Ca;l'sia
with slopes less than 3%; very stony soils; minor shallow red clayey spp. over sparse forbs and grasses
surfaces with much outcrop, partly of sands (3c)
weathered rock

---
2 Large Plateau margins: smoothslopcs, 3-12%

with very minor structural terraces;
indcnted up to t mile by blunt-headed
valleys up to 400 yd wide

3 Ve", Erosional slopes at the foot of unit 2; A. georgi"ae (gidgee) over short grasses
small stony, little-dissected slopes, 1-3% and and forbs

up to 100 yd long

4 Very Alluvial fans; up to 300 yd long, gradi- Red clayey sands (3d) Sparse shrubs and low trees over
small ents 1 in 25 to I in 100 Triodiu basedowii (spinifex)

5 Ve", Channels in unit 2; up to 10 yd wide --- E. camaldulellsis (red gum)-A. estro-
small and 5 ft deep, braiding locally phiolafa (ironwood) over short grasses

and forbs or Chloris acieularis (curly
windmill grass)

'" The numbers in parentheses in this column refer to soil groupings in Part VTII.
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(33) CHERRY CREEK LAND SYSTEM (700 SQ. MILES)
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Low plateaux in the north-east of the area, near the Sandover River.

GeoIogy.~Gently dipping shale, limestone, and sandstone. Lower Palaeozoic age, Georgina basin (in part
Sandover beds), upper Palaeozoic age, Georgina basin (Dulcie sandstone).

Geomorphology.-Partially dissected erosional weathered land surface: subdued plateaux marginally dissected
by a close branching pattern of short valleys and with fringing alluvial plains; relief up to 7S ft.

Water Rcsources.-Moderate supplies of moderate-quality water available in some areas. There are areas
suitable for surface catchments.

Climatc.~Nearest comparable climatic station is Barrow Creek.

---" "--

Unit Area Land Form Soil'" Plant Community
---

[ Very Plateaux or bevelled Jow rises: flat. or Outcrop and shallow. stony Sparse shrubs 'nd low trees over
large gently sloping crests with outcrops of soils; minor shaJlow red clayey Tl"iodia pllllgells (spinifex)

weathered rock and much derived stone; sands (3c) and shallow red
marginal slopes. up to 15%. indented carths (4c) k al/eura (mulga) over sparse [orbs
up to I mile hy entrenched bJunt- and grasses
headed valleys up to {- mile wide

A" geOl"gil/ne (gidgee) over short grasses
and forbs or bare ground

2 Medium Alluvial fans and plains: up to 1 mile in Fine-grained red clayey sands Sparse shrubs ond low trees over
extent. typically without drainage (3d) Triodia bOlfedowii (spinifex)
channels

3 Small VaHey floors: up to 200 yd wide typi-
cally without drainage channels

4 Very Channels of minor drainage incised in

I

---

I
A. alleuru (mulga) or E. micl"Otheca

small unit 1: up to 20 yd wide (coolibah) over short grasses and forbs,
Aristidu brow/lialla (kerosene grass) or
Chloris ocicularis (curly windmill grass)

to The numbers in parentheses m thiS column refer to soil groupmgs m Part VIII.
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(34) Lucy LAND SYSTEM (1000 SQ. MILES)

Broken limestone country (Plate 7, Fig. 2) in the northMeast of the area, near Lucy Creek homestead.

Geology.-FlatRlying interbedded dolomite, limestone, shale, and sandstone~ Lower Palaeozoic age, Georgina
basin.

Geomorphology.-Partially dissected erosional weathered land surface: limestone plateaux and uplands, dis
sected up to 50 ft by an entrenched, branching pattern of superimposed drainage, with sparse, joint-controlled
tributaries.

Water Resources.-Ground-water prospects variable, good limestone and dolomite aquifers are available in
part of the area. Good to moderate-quality water throughout. Supplementary small surface catchments may
be desirable for economic reasons.

Oimate.-Nearest comparable climatic station is Urandangie.

Unit Area

Large

Land Form

Plateaux: up to 50 ft high; undulating
stony summits with much calcrete and
rock outcrop, broken by narrow joint
clefts; sparse surface drainage; concave
escarpments, 10-20%, with basal sand
aprons

Soil*

Mainly shallow red fine-grained
clayey sands (Jb) and/or stony
soils near outcrop; and locally,
shallow calcareous earths (6b)
and red earths (4b)

Plant Community

2 Medium Rounded uplands and cucstas in areas Outcrop with shallow, stony
of slight folding: up to 75 [thigh; rocky soil
stone-mantled hill slopes, 15-35%, with
short V-shaped valleys

3 Medium Valley floors: flat surfaces up to 400 yd Fine-grained red earths (4d, 4e)
wide, ill-drained locally and gullied in
parts; minor low flanking calcrete ter-
races

A. a/leuro (mulga), A. kempeal/a (wit.
chetty bush), E. microtheca (eoolibah)
or sparse low trees over short grasses
and forbs; minor areas Astrebla pectin
uta (Mitchell grass)

4 V,rt
small

Channels in unit J: up to 20 yd wide,
generally shallow and braiding, but
locally incised up to 10 ft

Sparse low trees or E. cumafdulensis
(red gum)-A. estroplliolata (ironwood)
over Chloris acieularis (curly windmill
grass), Themeda australis (kangaroo
grass), T. ave1Jucea (oat grass), CJwysa
pagal/ laflax (golden-beard grass), or
Bothrioehloa ewartiana (blue grass)
Eulalia II/Iva (silky browntop)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(35) IwULLA LAND SYSTEM (400 SQ. MILES)

55

Very broken limestone country in the north~east of the area, near Lucy Creek homestead.

Geology.-Flat-lying interbedded dolomite, limestone, shale, and sandstone. Lower Palaeozoic age. Georgina
basin.

Geomorphology.-Partially dissected erosional weathered land surface: limestone plateau remnants and uplands
entrenched up to 100 ft by superimposed valleys and sparse joint-controlled tributaries.

Water Resources.-Ground-water prospects variable, good limestone and dolomite aquifers are available in
part of the area. Good to moderate-quality water throughout.

Climate.-Nearest comparable climatic station is Urandangie.

Unit Area Land Form Soil* Plant Community

I Vocy Uplands, strike ridges, and plateau Outcrop with shallow, stony Absent, A. kempeQlla (witchetty bush),
large remnants: up to 100 ft high and 400 yd soil or minor A. georgi/we (gidgee) over

wide; bevelled stony summits, and short grasses and forbs
structurally benched marginal slopes up
to 30% Minor areas Triodia IOllgiceps (spinifex)

2 Small Flat valley floors: up to 200 yd wide No records, but probably nar- Sparse shrubs ,TId low trees over
row strips of fine-grained red Triodia basedowii (spinifex)
clayey sands (3d) bordering
channels

3 Very Channels in unit 2: up to 50 yd wide, ~~- E. camaldulellsis bred gum)-A. estro-
small braiding locally phiolata (ironwood over Chlaris aciclI-

loris (curly windmill grass), minor
short grasses and forbs

'" The numbers in parentheses in this column refer to soi' "gwupings in Part Vili.
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(36) CHANDLERS LAND SYSTEM (1000 SQ. MILES)

Flat-topped hills and stony lowlands, in the south of the area.

Geology.-8trongly deformed shale, limestone, and sandstone. Upper Proterozoic and lower Palaeozoic age,
Amadeus trough (Pertatataka, Pertaoorrta, Larapintine "series"). Remnants of Tertiary «deep weathering
profile".

Geomorphology.-Partially dissected erosional weathered land surface: sandstone cuestas and duricrusted
shale mesas with stony piedmont slopes; closely spaced drainage vigorously incised, on upland margins, and
passing into alluvial fans and valley plains down slope; relief up to 250 ft.

Water Resources.-Sandstone aquifers yield stock water in areas of good local recharge. Elsewhere ground
water may be saline. Mesozoic sediments are above the water-table. Surface catchments may be required in
areas of outcrop of limestones and shales.

Climate.-Nearcst comparable climatic station is Henbury.

Unit Area Land Form Soil'" Plant Community

Medium Erosional slopes at the foot of unit 4: Texture-contrast soils (7b on
1-7%, and up to 500 yd long; stony pediments; with salt emores
surfaces with minor outcrop bands, cences, scalding, and rHling on
locally dissected up to 30 ft by narrow, outwash surfaces) and locally
steep-sided valleys shallow soils near shows of

-c--I"-=-:c-c;--I"--c::---;-;-:--c-c-c-c---=-:c-c--I country rock induding calcar-
2 Medium Alluvial fans: extensively scalded sur- eous earths (6u) near limestone

faces up to I mile long. with much
shallow gullying and small clay pans

Absent or Erelllophila spp.-lIakea
leucoptel'll over Bassia spp.. Art/woc
llelllllnJ spp. (sampbire), Kochia astro
tricha (bluebush), K. aphylla (cotton
bush), or Atriplex ve.ricaria (saltbush)

3

4

Small

Medium

Yo"
small

Valley floors: up to 400 yd wide, gradi
ents about 1 in 350; no incised channels,
but ill-defined linear drainage depres~

sions up to 150 yd wide, with scalded,
locally gullied floors

Cuestas and mesas: flat or geutly slop
ing stony summits up to 250 ft high;
with silcrete duricrust; breakaways up
to 30 ft high; concave hill slopes,
25-50%, with closely spaced gullies in
soft, weathered rock

Channels: up to 20 yd wide, vigorously
dissecting units 1 and 4

Various soils, mainly coarse
textured, including red clayey
sands (3d), red eartbs (4(1, 4e),
aHuvial soils (ld, Ii), aud scald
ed texture-contrast soils (7e)

Outcrop and shallow, stony
soils

E,.Cl1lophiia spp.-Hakea /ellcoptera over
Kochia aphylla (cotton-bush), Kochia
aslrolricllll (bluebush), or Bassia spp_
In depressions E. microtheca (coolibah)
over Muehlellbeckia clI/lIIingltamii
(lignum)

Sparse shrubs and low trees, minor
A. aneUfa (mulga), or A. caleico/a
(myall) over sparse forbs and grasses.
Minor A. kempenI/o (witchetty bush)
over short grasses and forbs; smaller
areas Kochia astrotric/la (bluebush)

Similar to unit 4 but with A. allcura
(mulga) and Themeda al/stralis (kan
garoo grass) more common

$ The numbers in parentheses in this column refer to soil groupings in Part VITI.
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(37) RUMBALARA LAND SYSTEM (900 sQ, MILES)

High stony plateaux (Plate 12, Fig. 2) in the south-east of the area,

Geology.-Tertiary "deep weathering profile" developed on shale, claystone, and fine-grained sandstone of
Mesozoic age, Great Artesian basin (Rumbalara shale). Partially dissected to expose sandstone (De Souza
sandstone) and boulder beds and silty sandstone (Finke "series") of Permian and Mesozoic age,

Geomorphology.-Partially dissected erosional weathered land surface: duricrusted plateaux and mesas up to
300 ft high; piedmont slopes with a close, vigorously dissecting drainage.

Water Resources.-Ground-water prospects are variable. Deep drilling likely throughout. Ground water is
unobtainable in most of the eastern portion of Umbeara station. The area between Idracowra and Rumbalara
yields stock and saline water only. Prospects are better on Andado. There are catchments suitable for surface
storage.

Climate.-Comparable c1inmtic stations are Charlotte Waters and Henbury.

._---_._--~------,----------

Unit

2

3

4

5

Area Land Form

Large Plateaux and mesas: broadly undu
lating stony summits with minOT gil
gais; steep breakaway margins of sil
crete duricrust; concave hill slopes,
25-50%, with numerous gullies in soft,
weathered rock; escarpments are in
dented up to! mile by narrow, winding
valleys

Medium Erosional slop!}s at the foot of unit 1:
0·5-10%. and up to -} mile long; lower
sectors are dissected up to 40 ft into
stony, bevelled SPUTS, with convex mar
ginal slopes up to 20%

Small Valley floors: stony, scalded surfaces
up to 500 yd wide, with shallow gullies

Small Alluvial fans: up to -l mile long

Very Channels: up to 50 yd wide; narrowly
small incised in uppeT sectors, shallow and

braiding in unit 3

Soil*

Mainly shallow, stony soils;
small occurrences near the cen
tre of larger summits with
texture-contrast soils (7b) and
gilgais (Sa)

Tell;ture-colltrast soils (7b)

Coarse-textured soils including
Ted sands (31), Ted dayey sands
(3d), alluvial soils (llll calcar
eous earths (6d), and t!}xture
contrast soils (7e)

Plant Community

Absent, spars!} shrubs and low trees,
aT minor A. allel/ra (mulga) over sparse
forbs and grasses

Minor areas Tl"iodia /ollgiceps (spinifell;)

Absent or sparse S]lTUbs and low trees,
or minor A. olleura over Bassio spp.,
Atrip/ex vesicada (saltbush), minor
Kochia astrotricha (bluebush), aT
ArthroClIel1lUIIl spp. (samphire); Eremo
phila spp.-Hakea [el/coptera, minOT A.
kempealla (witchetty bush), over short
grasses and forbs

Absent, sparse low trees or A. unel/ra
(mulga) over short grasses and forbs or
Eragmstis eriopoda (woollybutt)

A. allel/fa (mulga) over Chloris ucicu·
[mis (curly windmill grass)

Treeless with Bassia spp.

* The numbers in parentheses in this column refer to soil groupings in PaTt VIII.
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(38) WILYUNPA LAND SYSTEM (300 SQ. MILES)

Stony tablelands with sparse saltbush (plate 11, Fig. 1), in the south-east of the area.

Geology.-TertialY "deep weathering profile". Developed on claystone and silty sandstone, Mesozoic age,
Great Artesian basin (Rumbalara shale).

Geomorphology.-Partially dissected erosional weathered land surface: duricrusted plateaux up to 150 ft high.
descending south-eastwards from north~facingescarpments and lacking organized surface drainage.

Water Resources.-Sub-artesian water is available from depths of 500 to 1000 ft. There are catchments suitable
for surface storage on the margins of the land system,

Climate.-Nearest comparable climatic station is Charlotte Waters.

Unit Area Land Form Soil';' Plant Community

1 Large Tableland summits: regional SIOPllS, Mainly texture-contrast soils Bassia spp., A/rip/ex vesicaria (salt-
0-1-0'5%; stony surfaces with gilgais, (7b). locally coarse-structured bush), or minor ArthrQC/lemllm spp.
and, in lower parts, disconnected linear day soils on or ncar gilgais (8a) (samphire)
depressions up to 300 yd wide and
.1 mile long

2 Small Erosional slopes at the foot-of unit 3:
stony slopes, 1-3% and up to 400 yd
long, dissected up to 10 it into f1attish
or rounded SPUTS with convex marginal
slopes up to 20%

3 Small Escarpments: up to 150 ft high; silcrete Outcrop and shallow, stony A. kempeQlla (witchetty bush)-Cassia
breakaways up to 10 1't high, above soils spp. over sparse forbs and grasses
stony concave hill slopes, up to 50%,
with closely spaced gullies in soft,
weathered rock

4 Small ValIeyfloors: stony, scaldedsurfaccs up No records, but probably Treeless or A. anem·a (mnlga) over
!o 300 yd wide, with widespread gully- coarse-textured and/or Atl'iplex vesicaria (saltbush)
mg texture-contrast soils, Small Alluvial fans: up to t mile long As units 1 and 2

6 Very Alluvial basins: fiat floors up to 1 mile No records, but probably aUll- Atriplex lIuII/mlllaria (old-man saltbush)
small in extent, with gilgais, clay pans, and vial brown coarse-structured or Chenopodium allricol/i/l11l (bluebush)

networks of linear depressions where clay soils (If)
drainage enters

---
7 Very Channels: up to 20 yd wide, narrowly --- A. allellra over A/riplex yes/caria

small incised in upper sectors, becoming ( saltbush)
shallow, braiding, and locally discon-
tinuous down valley

... The numbers in parentheses in this column refer to soil groupings in Part Vill.
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(39) INDIANA LAND SYSTEM (600 SQ. MILES)

Undulating stony plains in the east central part of the area.

Geology.-Schist and gneiss. Pre-Cambrian age, Arunta block, MacDonnell-Harts Ranges.

Geomorphology.-Erosional surfaces formed below the weathered land surface: lightly dissected stony peneplain
with a closely spaced, branching or pinnate pattern of valleys; relief up to 30 ft.

Water Resources.-Ground-water prospects are generally poor. Large supplies of stock or saline water available
at shallow depths in the area north of Huckitta Creek. Elsewhere supplies of variable-quality water available
from fracture zones and shallow alluvium. There are catchments suitable for surface storage.

Climate.-Nearest comparable climatic station is Alice Springs.

Unit Area Land Form Soil* Plant Community

1 Large Interlluves: up to 400 yd wide and 30 ft A range of soils-stony soils Sparse low trees over short grasses and
high. attaining SO ft as spurs from ad- including texture-contrast soils forbs, Bassia spp., or (in rockier parts)
jacent higher ground; bevelled. gravel- (7a), calcareous earths (6a), and sparse forbs and grasses
strewn crests with some outcrops; con- red earths (4a)
cave margins, up to 2%, with rounded
valley heads lowered lip to 10 ft

2 Small Valley floors: lip to 200 yd wide and No records; probably mainly Sparse low trees over short grasses and
! mile long; flat. unchannelled central rather coarse-textured soils forbs
tracts and gentle. concave marginal (3d,4d)
slopes

---
3 Medium Alluvial plains: up to 500 yd wide As unit 2, or sparse shrubs and low trees

over Triodia basedowii (spinifex)
---

4 Very Channels: up to 20 yd wide. and 10 ft E. camald/lfensili ffcd gum)-A. estro_
small deep phiolata (ironwood over Chloris acicu-

lal'is (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VlII.
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(40) UNCA LAND SYSTEM (200 SQ. MILES)

Gently undulating stony plains in the far east of the area,

Geology.-Lower Proterozoic granite and Pre-Cambrian schist and gneiss. Arunta block, MacDonnell-Harts
Ranges.

Geomorphology.-Erosional surfaces formed below the weathered land surface: lightly dissected peneplain
with an open, branching pattern of sandy valleys; relief up to 15 ft.

Water Resources.-Moderate supplies of stock water can be obtained from isolated aquifers. There are catch
ments suitable for surface storage.

Climate.-Nearest comparable climatic station is Urandangie.

Low hills, mainly in the west of the land Outcrops with pockets of shaL- Sparse shrubs and low trees over
system low. gritty or stony soil sparse forbs and grasses

Unit Area

1 Large

2 MediUIIl

3 Small

4 Yo')'
small

Valley plains; up to i} miles wide,
without linear drainage

Tributary valley floors: up to 250 yd
wide and l mile long; flat. unchannelled
central drainage zones with some scald~
ing; gentle, concave marginal slopes

Rather coarse_textured soils in~ As unit 1 or sparse shrubs and low trees
eluding fine-grained red clayey over Triodia basedol"U (spinifex)
sands (3d) and red earths (4d) I-:c---:--:---;-;-----

Sparse shrubs and low trees over
Triodia basedowii (spinifex)

... The numbers in Parentheses in this column refer to soil groupingS in Part VIII.
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(41) JINKA LAND SYSTEM (200 SQ. MILES)

Undulating stony plains traversed by quartz reefs (Plate 1, Fig. 1), in the east central part of the area.

Geology.-Granite intruded by quartz reefs. Lower Proterozoic, Amnta block, MacDonnell-Harts Ranges.

Geomorphology.-Erosional surfaces formed below the weathered land surface: undulating plains with up to
30 ft relief traversed by prominent quartz reef ridges; moderately close branching drainage pattern.

Water Resources.-Ground-water prospects are generally poor. Variable supplies of good-quality to saline
water may be obtained from fractured or weathered zones. There are catchments suitable for surface storages.

Climate.-Cornparable climatic stations are Alice Springs and Tea Tree Well.

Unit "''" Land Form Soil* Plaut Community

1 Medium In!erfluves: up to 500 yd wide and 30 ft Shallow stony soils including Sparse low trees oyer short grasses and
high; slightly rounded stony crests, and texture-contrast soils (7a), and forbs
steeper, lightly gullied margins gritty red clayey sands (3a)

2 Medium Erosional slopes below unit 5: lower
paris dissected by narrow V.shaped
valleys into stony, flat-crested spurs up
to 30 ft high

3 Small Valley floors: up to 200 yd wide; areas Gritty red clayey sands (3d) and Low trees over Bothriochloa ewartialla
of ill-defined surface drainage red earths (4d) (desert blue grass)-Eula/ia full'a (silky

browntop) or Chrysopogoll fallax
(golden-beard grass)

~~-

4 Very Channels: up to 50 yd wide, shallow, ~~- E. cumuldrdclIsis (rcd gum)-A. eslro-
small and braiding locally phiolutu (ironwood) over Chloris UciCII-

Iuds (curly windmill grass)

5 Small Hills: comprising quartz reefridges with Outcrop: pockets of shallow, Sparse shrubs and low trees over
mural weathering, and lower granite gritty or stony soil sparse forbs and grasses
hills with steep, boulder-covered slopes

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(42) BARROW LAND SYSTEM (100 SQ. MILES)

Open granite plains in the north of the area, mainly near Barrow Creek.

Geology.-Granite. Lower Proterozoic age, Warramunga geosyncline and Arunta block. Some outcrops
weathered.

Geomorphology.-Erosional surfaces formed below the weathered land surface: plains with up to 10 ft relief
and an open branching pattern of valleys.

Water Resources.-Prospects for obtaining supplies of ground water are poor. Surface catchment is recom~

mended.

Climate.-Nearest comparable climatic station is Barrow Creek.

Unit Area Land Fonn Soil'" Plant Community

I Large Interfluves: up to t mile wide and 10 ft Coarse-grained 0' gritty cod Absent or sparse low trees, or minor
high clayey sands and red earths A. auel/ra (mulga) over short grasses

(probably mainly Ja, 4a, but and forbs; minor areas Triodia [ollgiceps
2 Small Valley Jloors: up to 200 yd wide substrata including gravels <4 (spinifex)

ft depth)

3 Vcr; Hills: rounded granite hills up to 50 ft Outcrops with pockets of shat_ Sparse shrubs and low trees over
small high, and lower mesas of duricrusted low, stony or gritty soil Triodia pUllgens (spinifex)

weathered shales
Small areas A. allClIm (mulga) over
sparse forbs and grasses

4 Very Channels: up to 50 yd wide:, shallow, --- E. camaldldellsis (red gum)-A. estro-
small and winding pllio[ata (ironwood) over CllIoris acic/t-

laris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(43) ANDERlNDA LAND SYSTEM (200 SQ. MILES)

63

Undulating stony granite plains in the east central part of the area.

Geology.-Granite. schist, and gneiss. Pre-Cambrian age, Arunta block, MacDonnell-Harts Ranges.

GeomorphoIogy.-Erosional surfaces formed below the weathered land surface: plains with up to 30 ft relief;
traversed by narrow quartz reef ridges; fairly close, branching pattern of valleys.

Water Resources.-Isolated aquifers may yield limited supplies of ground water. There are catchments suitable
for surface storage.

Climate.-Comparable climatic stationS are Alice Springs and Tea Tree Well.

Unit "'ea Land Form Soil* I Plant Community
---

I Large lnterfluves: UP to ! mile wide and 30 ft Texture-contrast soils (7a), and Absent or sparse low trees over short
high; convex stony crests, and steeper locally, red earths (4a) grasses and forbs or Bassia spp.
margins with some scalding

2 Medium Tributary valley floors: up to : mile No records, but probably red
long, wHh rounded heads shallowly earths as 4c
incised on the flanks of unit 1; no
channel drainage

3 Medium Main valley floors: up to 500 yd wide, A. aI/cum (mulga) over short grasses
with channel drainage in parts and forbs

V,,,, Channels: winding, shallow, and up to --- E. camaldulensis (red gum)-A. estra-
small 30 yd wide phiolatq (ironwood) over Chloris adel/-

laris (curly windmill grass), Bothrioch-
loa ewartialla (desert blue grass)-
Eulalia f/(lva (silky browntop), or
Themeda aVClIQcea (native oat grass)

5 Very Narrow quartz reef ridges up to I mile Outcrop, very little soil ISparse shrubs and low t=, over
small long, on unit I sparse forbs and grasses

to The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(44) PEEBLES LAND SYSTEM (500 SQ. MILES)

Sparse saltbush and southern bluebush on broken stony plains with steep hills (plate 11, Fig. 2), in the far
south cfthe area.

Geology.-Flat-lying sandstone and Tertiary "deep weathering profile" developed on shale, claystone, and
fine--graiped sandstone. Mesozoic age, Great Artesian Basin (De Souza sandstone, Rumbalara shale).

Geomorphology.-Erosional surfaces formed below the weathered land surface: hills, spurs. and erosional
terraces, with entrenched flood-plains and vigorously dissecting, closely spaced tributary channels.

Water Resourccs.-SuppIies of sub~artesian water available from depths ranging between 300 and 1000 ft
(except in the upper reaches of Goyder Creek where smface catchment is recommended). Supplementary
surface waters may be desirable for economic reasons.

Climate.-Nearest comparable climatic station is Charlotte Waters.

Unit Area Land Form

1 Large Spurs: up to I} miles long, t mile wide.
100 ft high, and sloping 2-5% from
unit 2; bevelled stony crests; marginal
slopes. 5-20%

2 Small Hills: summits up to 150 ft high. with
stony, concaVe slopes, 10-25%

3 Medium Erosional terraces: 1-2 miles wide,
sloping at 0·5%. margins 10-20 ft high,
slopes up to 5%, with closely-spaced
gullies

4 Small Drainage floors: up to 200 yd wide and
lowered to 5 ft in unit 3; fiat central
tracts, channelled only in lower sectors;
concave marginal slopes up to 0·25%

5 Small Calcreted gravel terraces: remnants up
to I mile in extent; stony summits, low
breakaways, and closely gullied. con-
cave hill slopes, 15-35%

6 Small Flood-plains: up to 500 yd wide, with
gravel banks, gilgais. scalds, and clay
pans, and alluvial basins with shallow
tributary flood channels

---
7 Vory Larger tributary channels: shallow. up

small to 50 yd wide
---

8 Vory Incised minor channels: up to 10 yd
small wide and 10 ft deep

---
9 Very Main channel: up to 300 yd wide and

small 15 ft deep

Soil*

Texture-contrast soils (7b. 7d)

Mainly red earths (4/. 4g), and
locally, shallow, stony soils on
crests of some lateral inter~

fiuves

Red eartbs over e,g. calcrete
crusting sandstone (4b); locally.
red clayey sands (3d) and tex
ture-contrllst soils (7e)

Exposed sediments with very
little soil

Restricted observations of
coarse to medium-textured
alluviah oils, some scalds and
probably texture-contrast soils

Sandy bed-loads

Plant Community

Bas~'ia spp. or Atriplex yesicaria (salt~

hush)

As units 1 and 2; sparse forbs and
grasses; A, anew'a over Eragrostis erio
podu; A, georg/llae over Atriplex
vesicaria

Absent or A, alleUm (mulga) over
Eragrostis eriopoda (wooJiybutt) or
Ar/lftida browllialla (kerosene grass)

Sparse shrubs and low trees over
sparse forbs and grasses

A, alleura (mulga) over Kocllia ap!lylla
(cotton~bush)

A, calcicola (myall) over short grasses
and forbs

Atriplex ves/caria (saltbush)

E. camaldulelfsis A, estrop1Jfolata OVer
Cldoris acfclf/aris

.. The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(45) LILLA LAND SYSTEM (300 SQ. MILES)

Broken stony plains with saltbush and southern bluebush, in the far south of the area.

Geology.-Flat-Iying silty sandstone and pebble conglomerate. Permian and Mesozoic age, Great Artesian
Basin (Finke "series").

Geomorphology.-Erosional surfaces formed below the weathered land surface: granite peneplain, passing
down valley into erosional terra;ces along Lilla Creek and into gravel terraces near the Finke River; convergent
shallow valleys above the limits of rejuvenation; Lilla Creek and its c1osely~spaced lower tributaries are incised
up to 90 ft.

Water Rcsourccs.-Generally small supplies of good-quality to saline water available at shallow depths near
major creeks. There are some catchments suitable for surface storage.

Climatc.-Nearest comparable climatic station is Charlotte Waters.

Unit ho" Land Form

I Medium Interfluves: up to! mile wide and 10 ft
high. with regional descent Jess than
0'5%; bevelled stony crests with some
calcrete cover

2 Small Shallow valley floors through unit I:
flat. unchannelled surfaces up to ISO yd
wide, liable to scalding

3 Medium Terraced margins ofunit I: dissected up
to 20 ft in a zone up to {. mile wide; dis·
section slopes. up to S%. have numer-
ous exposures of calcrete and hedrock

4 Medium River terraces; near the Finke---stony.
calcrete-capped terrRces. 22, 45, and 90
ft above river level. with 30-ft break-
aways and closely gullied. concave hill
slopes. up to 30%, in underlying "fill"
and bedrock; along LiHa CTeek-stony
terrace spurs with some calcrete cover,
sloping at 1-3%

5 Small Flood-plains; uneven, scalded surfaces
100-800 yd wide

6 Yo" Minor channels: up to 20 yd wide and
small incised up to 5 ft. commonly into cal·

crete and gravel

~:. -.~
7 Very Major channels: up to 300 yd wide and

small 10 ft deep, braiding locally, with low
sandy islands; longitudinal gradients
I in 500 to I in 1000

Soil*

Thin-surfaced texture-contrast
soils (7c), locally with hard pan
(7i)

Shallow, gravelly soils, and on
narrow bottoms, texture-con
trast soils (7e)

Stony and gravelly. soils, often
calcareous; locally. red clayey
sands (3d), texture-contrast
soils (7b), and calcareous earths
(6a)

Various soils--alluvial soils
(la, Ii, and, very locally, ld)
and texture-contrast soils (7e,
70
Eed-Ioads range from sand to
cobbles on calcrete or bedrock

Plant Community

Absent or Ercmophila spp,-Hakca
lellcoplera over Kochia astrot/'icha
(bluebush) or Bassia spp.; minor
Arthrocnel/lu/ll spp. (samphire)

Absent, sparse shrubs and low trees, or
A. kempeana (witchetty bush}-Cassia
spp. over Atriplex vesiCCIria (saltbush)
or short grasses and forbs

Absent or very sparse shruhs over
Bussia spp.

Absent, sparse low trees or minor A.
{mel/ra (mulga) over short grasses and
forbs

E. camaldulel1sis (red gum}- A, eslro·
phiolata (ironwood) over Chloris acicu~

laris (curly windmill grass); minor
Zygochloa paradoxa (sandhill cane
grass)

'* The numbers in parentheses iu this column refer to soil groupings in Part VIII.



66 R. A. PERRY, J. A. MABBUTT, W. H. LITCHFIELD, AND T. QUINLAN

(46) EBENEZER LAND SYSTEM (900 SQ. MILES)

Undulating stony plains with saltbush and southern bluebush, in the south of the area.

GeoIogy.-Claystone and sandstone, Mesozoic age, Great Artesian Basin; and Quaternary kunkar.

Geomorphology.-Erosional surfaces formed below the weathered land surface: peneplain, extensively mantled
with surface limestones in its lower part, mainly shallow valleys.

Water Resources.-Good to moderate supplies of variabIeRquality water available from sand or kunkar aquifers
generally at shallow depths. Some areas are underlain by saline water. There are catchments suitable for
surface storage.

Climate.-Nearest comparable climatic station is Henbury..

-
Unit Ar" Land Form Soil'" Plant Community

1 Large Inlerfiuvcs: up to 2 miles wide and 20 ft Stony soils, partly texture~ Absent, sparse shrubs and low trees,
high; flat stony crests with some cal- contrast soils (7b) A. kempemm (witchetty bush), or minor
crete; marginal slopes, up to t mile A. calcicola (myall) over Bassia spp.,
long, attaining 2%; against unit 5 these short grasses and forbs, minor Kochia
may give place to breakaways up to astrotrieha (bluebush)
20 ft high, with stony slopes, 2-10%

2 Medium Calcrete plains: remnants up to ! mile Calcareous earths (6h)
wide, with partially stripped surfaces
consisting of flat-crested, gravel-strewn
rises~ to 20 ft high, marginal slopes up
to 2 0

0 , and llat-lloored valleys up to
200 yd wide, tributary to unit 5; break-
away margins up to 30 ft high, with up
to 15 ft of calcrete on gypseous lacus-
trine "fill"

3 Medium Erosional slopes below unit 1: 0'5-2%, Absent or sparse shnlbs over Kochia
and up to 500 yd long; stony surfaces, astrotriclla (bluebush) or short grasses
with some rock outcrop in upper parts and forbs
and shallow scalding down slope

4 Small Shallow valley floors in units 1 and 2: Various soils - calcareous A. al/cura (mulga) or A. braehystaellya
flat, unchannelled surfaces up to 500 yd earths (6b), red earths (4d), and (mulga) over Bassin spp. or short
wide, with scalding and shallow gully- texture-contrast soils with grasses and forbs
ing; longitudinal gradients 1 in 150 to scalds (7e)
1 in 250 Koellia apllyfIa (cotton-bush)

5 V'CI Entrenched valley floors: ill-drained, Kopi and saline soils Bare 0' sparse ArfhroclIcmum spp.
small locally saline flats up to 300 yd wide, (samphire)

with flanking kopi and calcrete escarp·
ments up to 30 ft high

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(47) HUCKIITA LAND SYSTI!M (600 SQ. MILES)

Rugged limestone ranges. mainly in the east central part of the area.

Geology.-Steeply dipping dolomite, limestone, shale, and minor sandstone. Upper Proterozoic age, Amadeus
trough (Bitter Springs limestone), lower Palaeozoic age, Amadeus trough (pertaoorrta "series"), Georgina basin.

Geomorphology.-Erosional surfaces formed below the weathered land surface: mountain ranges with up to
750 ft relief; trellised drainage with transverse trunk elements.

Water Resources.-Ground water of variable quality is available from limestone and sandstone aquifers.

Climate.-Comparable climatic stations are Alice Springs and Tea Tree Well.

Unit Area Land Form Soil Plant Community

1 Large Strike ridges: narrow undulating crests, Outcrop with shallow, stony Sparse shrubs and low trees, A. kern·
with very restricted summit bevelling. and sandy soils peal/a (witchetty bush)-Cassia spp"
forming subconical hills and rounded minor E. oleosa var. glallca, or A. geor-
saddles up to 750 ft high; rectilinear. giJlae (gidgee), over Triod/a longiceps
stony hill slopes, 45-60%, broken by (spinifex) or sparse forbs and grasses
structural terraceUes, and indented by
parallel valleys to form rounded sali~

euts; ridges are separated by narrow,
V-shaped strike valleys up to ! mile
long, and are broken by transverse
gorges

2 Medium Lower uplands, foothills, and lower A. kempeana (witchetty bush) or A.
spurs: rounded slony crests, and gullied georginae (gidgee) over short grasses
steeper margins, 15-40%, closely dis- and forbs
sected by narrow valleys

3 Ve", Erosional slopes at the foot of units I
small and 2: 2-10% and up to 200 yd long;

rock olltcrops in upper seclors. exten-
sive shallow gullying down slope

4 Ve", Minor channels: up to 30 yd wide and Bed-loads range from sand to Sparse low trees or E. camaldulensis
small incised up to 20 ft. commonly into cal- boulders, commonly on bed- (red gum)-A. estropliioluta (ironwood)

creted sands and gravels rock over Chloris ac/elllaris (curly windmill
grass), Bothrioehloa cwartialla (desert, Ve", Major c1Jaunels: up to 100 yd wide and --- blue grass)-Erda/la ft/lva (silky brown-

=>11 lOft deep, winding and locally braiding, top), or Themeda Qllstl'alis (kangaroo
wilh low islands grass)
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(48) ALLUA LAND SYSTEM (600 sQ. MILES)

Limestone mountain ridges and vales (plate 15, Fig. 2), in the eastern MacDonnell Ranges.

Geology.-Steeply dipping dolomite, limestone, and shale, minor sandstone. Upper Proterozoic and lower
Palaeozoic age, Amadeus trough (Bitter Springs limestone, Pertatataka and Pertaoorrta "series").

Geomorphology.-Erosional surfaces formed below the weathered land surface: multiple or single ridges, and
strike vales with alluvial fill; relief up to 500 ft; trellised drainage.

Water Resourccs.~Limestonesand sandstones generally yield good supplies of moderate-quality water.

Climate.-Comparablc climatic stations are Alice Springs and Henbury.

Unit ill" Land Form Soil* Plant Community

I Large Strike ridges; narrow crests, saddles, Outcrop, very little soil Sparse shrubs and low trees, minor
and subconical summits up to 500 ft E. oleosa var. glalfca over Triodia
high; rectilinear bill slopes, 36-60%, IOllgiceps; A. kempealla, A. kempealla-
brokcn by many structural terracettes Cassia spp., or sparse shrubs and Jaw
and indented by parallel valleys to form trees over sparse forbs and grasses or
broadJy rounded salients; narrow, V- short grasses and forbs; minor A. geor-
shaped strike valleys and transverse gillae over short grasses and forbs
gorges

2 Small Foothills, spurs, and lower strike Similar to unit I but a"o minor
ridges: bevelled stony crests, and rocky AMplex I'esicaria (saltbush)
hill slopes, 15-30%

3 Small Erosional lower slopes at the foot of Shallow, stony soils and red Sparse low trees over short grasses and
units 1, 2: concave stony slopes up to claycy sands (3b) forbs, Eragrostis eriopoda, or Al'Istida
400 yd long attaining 5%; outcrops of brOWl/ialla

------- bedrock and calcrete in upper sectors,
4 Vocy scalding ..d shallow gullying down Calcareous earths (6a, 6b) Absent, A. georgi/me (gidgee), sparse

small slope low trees, or E. oleosa var. glaflea over
bare ground, short grasses and forbs,

5 Small Alluvial plains: scalded surfaces up to minor TJ'iodia IOllgiceps (spinifex), or
1 mile wide, with little channel drainage Atriplex vesiCal'ia (saltbush)

6 Medium Alluvial fans: generally of calcrcted
sands and gravel; up to 1 mile long,

------- gradients 1 in 40 to 1 in 200; dissected
7 Small up to 5 ft on lower margins; undulating Red clayey sands and coarser- A. alleura (mulga) or sparse low trees

in cross-profile, up to 10 ft relief, f1at- textured red earths over short grasses and forbs, El'Ogroslis
floored drainage depressions up to 300 eriopoda (woollybutt), or Al'istida
yd wide broll'llimw (kerosene grass)

8 Small Flood-plains: hummocky surfaces, with Alluvial brown sands (ta) Sparse low trees over short grasses and
shallow flood chaunels and low levees forbs, Bassia spp, or Kochia apflylla

9 Very Tributary chauneIs: up to 20 yd wide --- Absent, E. miero/fleea, A. aueum, 0'
small and incised up to 15 ft E. cOllloldulellsis-A. estrop!liolatu over

Cfllm'is acicularis
10 Very Major chaunels: up to 100 yd wide and ---

small 5 ft deep, braiding locally

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(49) COGHLAN LAND SYSTEM «50 SQ. Mll.ES)

Low sandstone uplands in the eastern MacDonnell Ranges, near Ringwood homestead.

GeoIogy.-Interbedded shale. limestone, and sandstone with moderate dips. Upper Proterozoic age, Amadeus
trough (Pertatataka "series").

GeomorphoIogy.-Erosional surfaces formed below the weathered land surface: dissected low uplands and
flanking erosional and alluvial plains; relief up to 50 ft; closely-spaced. pinnate drainage.

Water Resources.-Supplies of ground water available from sandstone aquifers. There are catchments suitable
for surface storage.

Climate.-Nearest comparable climatic station is Alice Springs.

Unit Area Land Form Soil* I Plant Community

1 Large Parallel eucstas or plateaux: up to 50 ft Outcrop with very little soil Sparse shrubs and low trees or A.
high; rocky dip slopes, 2-5%, with low Glleura (mulga), over sparse [orbs and
structural terraces; escarpments, up to grasses
20%. with small rock faces

2 Small Erosional slopes at the foot of unit 1:
stony surfaces, 2-5% and up to 300 yd
long. locally dissected into spurs up to
20 ft high. with steep valley margins

3 Small Alluvial faIlS, locally coalescing down No records but probably mainly Absent or A. georgiuae (gidgee), over
slope as alluvial vales: up to 500 yd coarse-textured soils-red clay- short grasses and [orbs
long, gradients 1 in 50 to 1 in 125 ey sands over gravel or stone

(3d) and calcareous earths (6a)

4 Small Flood-plains: up to t mile wide, with Observations restricted to tex- El'emophifa spp.-Hakea lel/coptera over
flood zones marked by linear scalded ture-contrast soils with surface Bassia spp. or minor Kochia aphylla
tracts pavements (colton-bush)

5 Very Incised channels: up to 10 yd wide, --- As units 1 and 2
small longitudinal gradients about 1 in 50

6 Very Major channels: up to 50 yd wide and

I
--- IE. "",mid"!"",, (cod g"m)-A. ,,"~

small 5 ft deep, with winding, locally braiding phiolala (ironwood) over Chloris acicfl~

courses laris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(50) RENNERS LAND SYSTEM (300 SQ. MILES)

Undulating limestone country with southern bluebush (Plate 8, Fig. 1), in the south central part of the area.

Geology.-Strongly deformed interbedded limestone, shale, and some thin sandstone. Lower Palaeozoic age,
Amadeus trough (Pertaoorrta "series").

GeomorphoIogy.-Erosional surfaces formed below the weathered land surface: broadly undulating, banded
outcrop terrain with a very open drainage pattern, relief up to 50 ft, higher ridges locally.

Water Resources.-Ground-water prospects generally poor. Sandstone aquifers yield stock water in areas of
good local recharge. Elsewhere ground water may be saline. Surface catchments may be required in areas of
outcrop of limestones and shales.

Climate.-Nearest comparable climatic station is Henbury.

Unit "'ea Land Form Soil'" Plant Community

1 Medium Strike ri~es: up to 50 ft high; ~tony ~ur- Main[y~hallow,~tony soil~, cal- Absent or spar~e shrubs, 0' minor
faces throughout, with outcrop bands careous earths (6e, minor 6a), A. kempeulla (witchetty bush) over
on crests; concave marginal ~lopes, ,nd intergrades to texture- Kuchia a.rtrolricha (bluebush), short
2-5% contrast ~oils (7b) grasses and forbs, or minor Eragroslis

xel'ophila (ncvcrfail)
2 Small Erosional slopes at the foot of unit 4:

stony slopes, 2-10% and up to 300 yd
long; rock outcrops in upper sectors,
~hallow gullying down slope

3 Medium Strike valley floors: flat central tracts
with scalding and shallow gullying, and
typically with discontinuous channel
drainage; concave marginal slopes, up
to 2%, passing into unit I

4 Small Ridges: narrow crests up to 200 ft high; Outcrop with shallow, stony Sparse shrubs and low trees over
structurally benched slopes, 15--45% soil sparse forbs and grasses
with some scree

---
5 y,,, Channels: up to 50 yd wide and 5 ft Non-calcareous soils including A. alleum (mulga), E. microtheca (cooli-

small deep red clayey sands (3d), red bah), or A. kempemlCl (witchetty bush),
earths (4d), and alluvial vari- over short grasses and forbs or Chloris
ants. Bed-loads mainly sand acicl/far;s (curly windmill grass)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(51) MULLER LAND SYSTEM (400 sQ. MILES)

Open, low hilly or undulating limestone country south of the MacDonnell Ranges. mainly between Hermanns
burg and Alice Springs,
Geology.-Calcareousconglomerate and sandstone, Upper Palaeozoic age, Amadeus trough (Pertnjara "series"),

Geomorphology.-Erosional surfaces formed below the weathered land surface: low hilly or undulating terrain,
with an open pattern of branching valleys and strike-controlled tributaries; relief up to 75 ft.

Water Resources.-Little or no prospect of obtaining useful supplies of ground water, Surface catchments
recommended.
CIimate.-Comparable climatic stations are Hermannsburg and Alice Springs.

Unit Area Land Form Soil'" Plant Community

Medium Hills: flattish crests up to 75 ft high, Shallow, stony soils with cal
with calcreted residual gravels; convex crete crusts
stony hill slopes, 3-15%, indented by
blunt strike valleys up to 400 yd long

Absent, A. kempeallU (witchetty bush}
Cassia spp., A. kempeallo (witchetty
bush), or minor A. ca/cicala (myall)
over short grasses and forbs or minor
Bassia spp.

A. {/Ileum (mulga) or sparse low trees
over short grasses and forbs, Eragraslis
el'iopoda, Bassia spp., or minor Mueh
/enbeckia cllIlllillghamii (lignum)

Sparse shrubs and low trees over
1Hodia de/alldU (spinifex)j A. kempeana
(witchetty bush)-Cassia spp. over
sparse forbs and grasses

Mainly coarse-textured soils
red clayey sands (3d) and red
earths (4d), locally, texture·
contrast soils (7e)

Erosional slopes at the foot of units I
and 3: stony surfaces up to 200 yd long,
slopes up to 2%; extensive shallow
gullying in lower sectors

Tributary valley floors: extensively
scalded surfaces up to 400 yd wide,
longitudinal gradients 1 in 250 to 1 in
500; flat central floors with discontinu
ous channelling, aud gently concave
marginal slopes

Calcrete terrace remnants: cappings,I
with up to 15 ft of calcreted gravels,
forming flat stony summits, or benches
with low breakaways above hill slopes

as in unit I 1-::c:------c;---:c;c--c;--+;;:--:c--C---:c-C-;-:-C--C---:o;c-:cC
Strike rises: up to 20 ft high and 400 yd Calcareous earths (6a, minor Similar to unit I but also Triodia
wide; flattish or gently rounded stony 6e) c/elandii (spinifex)
crests with calcreted residual gravel
mantles; concave marginal slopes, up
to 10%

2 Very
small

3 Large

---
4 Medium

---
5 Small

6 Small Main valley floors: up to ! mile wide,
longitudinal gradients I in 500 to ] in
750; soft, locally hummocky surfaces
with stony, scalded areas

7 Very
small

Minor channels: up to 5 yd wide and
incised up to 2 ft in unit 5

Sparse low trees over Chlon's acicularis
(curly willdmill grass), or minor short
grasses and forbs

8 Very
small

Major channels: up to 50 yd wide and
incised up to to ft ill unit 6; flanking
levees of calcrcted gravel and sands up
to 10 ft high

E. camaldulr!llsis (red gum)-A. estro
phlolata (ironwood) over C1J/orls aciclI
laris (curly willdmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VTIT.
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(52) ENDINDA LAND SYSTEM (800 SQ. MILES)

Undulating stony plains with saltbush and southern bluebush (Plate 10, Fig. 1), in the south-cast of the area.

Geology.-Flat-lying shale, claystone, and fine-grained sandstone. Mesozoic age, Great Artesian Basin (in
cluding Rumbalara shale),

Geomorphology.-Erosional surfaces formed below the weathered land surface: undulating stony plains with
up to 30 ft relief; open, branching pattern of ill-drained shallow valleys with gilgais.

Water Resources.-Sub·artcsian water is available from depths to 500 to 1000 ft on Andado and New Crown.
Elsewhere the ground-water prospects are poor. There are catchments suitable for surface storage.

Climate.-Ncarest comparable climatic station is Charlotte Waters.

Unit Area Land Form Soil* Plant Community

Large Jnterfluves: up to 1 mile wide and 30 ft
high; f1attish stony crests, with gilgais
and some shallow gullies; concave mar
ginal slopes. 1-5%, with stonier, closely
gullied surfaces

Texture-contrast soils (7b, 7d) Absent, or very sparse shrubs with
Atriplex vesicaria (saltbush), KQchia
astmtricha (bluebush), or lJas.~ia spp.

Atriplex vesicaria (saltbush), Bussill
spp., or short grasses and forbs

Similar to unit I, minor A. gcorginac;
also small areas Astrebla pcCtillulll
(Mitchell grass), Kodlia apltyl/a (coUon
bush) or ArthrocllCIllU/li spp. (sam-

I plilio)

Texture-contrast soils as in unit
I (less pavement stone), and
locally, a coarse-structured clay
soil

Interdune corridors: up to 1 mile wide,
with fiat central tracts with sand cover
broken by outcrops of calcrete or by
stony pan surfaces, and sandier margins
sloping up to 2% towards flanking
dunes

Valley floors: hummocky, stony sur
faces up to 200 yd wide, with restricted
channel drainage, linear gilgais, shallow
gullies, scalds, and small clay pans

Medium

Small

2

4 Small Dunes: northerly-trending, parallel lin
ear dunes up to 400 yd wide and 70 ft
high; moderately stable flanks. 10-25%,
uneven crests and loose slip faces, up to
75%. liable to sand blowing; steeper
flanks and slip faces are on eastern sides

Red sands (3f) Sparse shrubs and low trees over
TJ"iodill basedowii (spinifex); crests with
Zygoch/oa paradoxa (cane grass)

5 Very
small

Alluvial basins, up to 1 mile in extent Coarse-structured clay soils (8b) Treeless or small areas E. microtheca
(coolibah) with Chenopodium Ollri
cOli/lim (bluebush), A/rip/ex I/ff/lllllll
/aria (old-man saltbush), or minor
Astl'ebla pectillata (Mitchell grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(53) DINKUM LAND SYSTEM (600 SQ. MILES)

Hummocky sandy plains with small stony tracts, in the east central part of the area.

Geology.-Qnaternary aeolian sand overlying and with some outcrops of Pre·Cambrian schist and gneiss.

Geomorpho1ogy.~Erosional surfaces formed below the weathered land surface: sand plain and stony plains
with low ridges; relief mainly up to 30 ft; sparse, disconnected local drainage restricted to sand-free parts.

Water Resources.-Shallow alluvial and fracture aquifers may yield supplies of saline to good-quality ground
water. There are catchments suitable for surrace storage.

Climate.-Comparable climatic stations are Alice Springs and Urandangie.

Low rocky ridges of schists or quartz Outcrop with very sllallow Sparse shrubs and low trees or A.
reef, with short colluvial aprons stony soils (/Ileum (mulga) over sparse forbs and

grasses or short grasses and forbs

Mainly rather coarse-textured Sparse low trees, smaller areas A.
soils-red clayey sands (3a, 3d) allellra (mulga), or A. georgi/lae (gidgee)
and red earths (4a, 4d); shallow over short grasses and forbs
stony soils on low rises l--c--~-='---------

Sparse shrubs and low trees over
Triodia basedowii (spinifex)

Unit Area
-------

I Large

-------
2 Very

small

3 Small

---
4 Small

5 Small

Land Form

Sand plain: hummocky surfaces with up
to 10 ft local relief; generally stable. but
low dunes with loose sand occur ncar
large drainage channels

Interfluves: up to 1 mile wide and 20 ft
high; flattish or rounded stony crests
with some calcrete cover, and slightly
scalded steeper margins

Valley floors; up to i mile wide, with
short tributary embayments on the
flanks of unit 3

Soil* Plant Community

Similar to unit I, also minor areas
A. kempeallU (witchetty bush)

Sparse low trees over short grasses and
forbs or Chrysopogoll fallox (golden
beard grass)

6 Small Erosional slopes; at the foot of unit 5;
up to 200 yd long

Sllallow very stony or gntty Similar to unit 1, also minor Aristida
soil on pediments; alluvial brolVuiana (kerosene grass)
brown sands (la)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(54) ANGAS LAND SYSTEM (400 sQ. MILES)

Sand plain and strongly undulating, stony plains, in the south-west of the area.

Geology.-Folded sandstone, shale, and limestone. Lower Palaeozoic age, Amadeus trough (pertaoonta
"series"). Several areas with Tertiary "deep weathering profile".

Geomorphology.-Erosional surfaces formed below the weathered land surface: undulating or low hilly terrain
with extensive sand~covered lower areas; relief up to 50 ft; closely~spaccd tributary drainage on higher ground,
passing into ullchannelled valleys down slope.

Water Resources.-Sandstones and limestones yield good supplies of variable--quality ground water. Surface
catchments may be required in areas of outcrop of limestones and shales.

Climate.~Nearest comparable climatic station is Henbury.

Unit Area Land Form I Soi!* Plant Community

1 Large Sand plain with some low dunes: tra~ Red clayey sands (3d) on sand Sparse shrubs "d low trees over
versed by ill·defined drainage floors up plain, red sands (31) in dunes Triodia basedowii (spinifex); smaller
to t mile wide areas A. ullt!ura (mulga) or Cassia

eremophila over short grasses and forbs
or Emgrostis eriopoda (woollYbuU)

2 Medium Strike ridges, broader rises, and mesas: Shallow, stony soils Absent or A. kempeal/a (witchetty bush)
up to} mile wide and 50 ft high; flat or over short grasses and forbs, Bassia
gently rounded stony crests with minor spp" or Kocliia astra/della (bluebush)
silcrete duricrusts; moderately steep hill
slopes or gentle margins of lower rises,
closely dissected by short branching
valleys

3 Medium Slopes at the foot of unit 2: stony sur~ A range of soils-red earths Short grasses and forbs, BaSS/a spp.• or
faces up to -l- mile long (4e, 4d, 4f)and texture-contrast Kochia as/rafJ'/clla (bluebush)

soils (7b, 7c)
4 Small Tributary valley floors: largely unchan~ Bassia spp. or Koch/a apllylla (coUon~

nelled flat floors up to 200 yd wide bush)

5 Small Alluvial plains: strike vales between
j unit 2. mainly in the west of the land

system, lightly scalded, stony surfaces Iwith restricted channel drainage

6 Very Channels: discontinuous, shallow, and

I
---

smail winding, up to 50 yd wide

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(55) KALAMERTA LAND SYSTEM (200 sQ. MILES)

Sand plain with mulga over saltbush, in the far south of the area.

Geology.-Flat-Iying arkose and claystone. Mesozoic age, Great Artesian Basin.

Geomorphology.-ErosionaI surfaces formed below the weathered land surface: sand plain and dissected
stony margins with up to 50 ft relief; widely-spaced shallow valleys,

Water Resources.-Good supplies of stock quality to saline water are available at moderate depths. There are
few areas suitable for surface catchment.

Climate.~Nearest comparable climatic station is Henbury.

Unit Am Land Form Soil* Plant Community

1 Large Sand plain: flat or gently undulating Mainly a range ofrather coarse- A. alleum, minor A. brac],ystachya
surfaces with minor calcrete exposures grained, coarse-textured soils (mulga) or treeless over Atrip/ex vesi-
and with little surface drainage; relief including red clayey sands (3b, caria (saltbush), short grasses and forbs r

less than 5 ft 3d), red earths (4b, 4d). red Emgrostis eriopoda (woollybutt), or
calcareous eartbs (6c). and Aristida braWl/jana (kerosene grass);:
texture-contrast soils (7e) minor Triodin basedowii (spinifex)

2 Small Drainage floors: up to 200 yd wide, No records, but probably A. aI/eum (mulga) over Eragrostis erio-
following braiding courses in uiiit 1; mainly coarse-textured soils poda (woollybutt)
scalded surfaces in upper sectors; re-
stricted cllannel drainage; longitudinal
gradients about I in 500

---
Outcrop3 V,,, Mesas: duriClUsted stony summits, up with shallow. stony Atrip!ex vesiCal'ia (saltbush); minor

small to 50 ft high, low breakaways. and soils A. kempealla (witclletty bush) over
gullied, concave hill slopes, 15-40% short grasses and forbs

4 Small Broad rises: gravel-strewn flat crests up Stony soils, (?) partly over Atrip!ex vesicaria (saltbush), smaller
to 25 ft high, and steeper margins structured clays (cf. 7c) areas Kochia astl'Ofl"icha (bluebush)
attaining 5%

Small areas A. ca/cico/a (myall) over
A/rip/ex vesicaria (saltbush), Kochia
asfl'otl'icha (bluebush), Bassia spp., or
short grasses and forbs

A. alleum (mulga) over Kochia asfl'o~
tl'icha (bluebush)

S V~y Slopes at the foot of units 3 and 4: Texture-contrast soils (7e, 71) Treelcss, small areas A. anelll'a (mulga)
small 0'5-2'5%. and up to t mile long; stony occasional gilgais (8a) over Kochia aphy/la (cotton-bush) or

surfaces, liable to shallow gullying Kochia astrOfl'icha (bluebush)

* The numbers in parentheses in this colulUn refer to soil groupings in Part VIII.
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(56) WELDON LAND SYSTEM (100 SQ. MILES)

Gravel terraces with spinifex and undulating plains in the north-west of the area.

Geology.-Quaternary terrace gravel overlying, and with outcrop of, Pre-Cambrian schist and gneiss.

Geomorphology.-Depositional surfaces: piedmont terraces and undulating plains, strike drainage with parallel,
branching tributaries.

Water Resources.-Ground-water prospects are poor. The gravels lie above the water-table. Isolated fracture
aquifers in the metamorphic rocks may yield supplies of water suitable for stock.

Climate.-Nearest comparable climatic station is Tea Tree Well.

"

--
Unit lma Land Form SoiI* Plant Community
--

I Large Terraces: extending up to I! miles from Mainly very stony red earths Sparse shrubs ."d low trees over
backing quartzite ranges, slopes 1-2%, (411), less stony on lower slopes Triodia spieata (spinifex)
dissected up to 40 ft into lobes up to
-! mile wide; up to 20 ft of unconsoli-
dated boulder gravels with slOny,
locally sandy surfaces

2 Very Low hills on unit 3 Outcrop with pockets of shal~

small low, gritty or stony soil

3 Medium Interfiuves: up to 20 ft high and t mile Mainly red earths (14a, 14g). Sparse low trees or A. alleum (mulga)
wide, with gently rounded or flat stony locally red clayey sands (3a) over Emgmstis el'iopotla (woollybutt)
crests and stony soils including tex- or short grasses and forbs

ture-contrast soils (7a)

4 Very Uneven rocky surfaces formed by Shallow, starry calcareous A. kempealla over short grasses ."d
small stripping of units 1 and 3: up to t mile ' earths (6a) forbs

------- in extent. with exposures of weathered
5 Small and fresh rock. and with low calcrete Various, including shallow, Eremophilo spp.-Hakea lellcoptera over

rises in lower p<lrts starry soils, texture-contrast Bassia SPp.; mino, Kochia ap1lylla,
soils (7a), ,nd <ed coarse- Eragrostis xerophila, or Astreb/a peetill~
structured clay soils with gilgais a'a
(8a)

6 Small Tributary valley floors: up to ! mile Mainly red earths (4e), locally A. alleum over short grasses and forbs,
wide, longitudinal gradients 1 in 100 to stony soils on upper paris Emgrostis eriopoda, or Themeda a/lS~

1 in 150; some scalding on gentle mar- tmlis
ginal slopes

---
No records but probably main-7 Small Flood-plains: up to t mile wide, with Sparse low trees over short grasses and

tributary embayments in unit 6 ly alluvial soils forbs

8 V,ry Minor channels: up to 10 yd wide and --- A. alleum, E, cama/du/ellsis-A. estro-
small incised up to 10 ft in unit 1, locally into plziolata or minor A. calcicola over

bedrock Chloris acicularis, short grasses ,"d
forbs, 0' (m rockier parts) Triodia
pl/lIgells

9 Very Major channels: up to 150 yd wide and

I
E. camaldulellsis-A. estrophiolata over

small 5 ft deep --- Chloris acicularis

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(57) REYNOLDS LAND SYSTEM (100 SQ. MILES)

Spinifex on gravel terraces and rocky lowlands, north of Napperby homestead.

Geology.-Tertiary "deep weathering profile". Developed on Pre~Cambrianschist and gneiss. Renmants of
Quaternary terrace gravels.

Geomorphology.-Depositional surfaces: gravel~capped piedmont terraces and dissected, stripped terrain;
relief up to 50 ft; closely spaced, branching drainage pattern.

Water Rcsources.-Ground~waterprospects poor, surface catchments recommended.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Area

1 Medium

2 Medium

---
3 Medium

4 Small

5 Small

6 Very
small

Land Form

Piedmont terraces: extending up to
It miles from backing hills, with slopes
approximately 2%; steep, gullied mar
ginal escarpments up to 50 ft high

Gravel-strewn rounded hills and rises:
up to 20 ft high, slopes up to 5%

Rocky tracts: forming interfluves up to
J mile wide. with up to 50 ft relief;
stony surfaces, with numerous schist
ridges and narrow, V-shaped valleys

Slopes at the foot of units I and 2:
0·25-5%. with scalded, lightly gullied
surfaces

Valley floors: flat, scalded surfaces up
to 300 yd wide

Channels: small, shallow, and braiding

Soil*

Mainly stony red earths (4h);
locally coarse-structured clay
soils with gilgais on lower
slopes

Shallow, stony soils including
texture-contrast soils (7a)

Severely scalded, saline stony
soils tending to a texture
contrast type, patches of sandy
topsoil

Coarse-textured soils, possibly
with a deep suhsoil pan in
places

Bed-loads mainly sand and grit

Plant Community

Sparse shrubs and low trees over
Triodia lO1/giceps (spinifex) or minor
T. spicala (spinifex)

El"emophila spp.-Hakea lr!llcoptem over
Bassia spp.

E. camaldulensis (red gum)-A. esJro~

phiolata (ironwood) over Chloris acielf
laris (curly windmill grass)

*The numbers in parentheses in this column refcr to soil groupings in Part VIII.
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(58) BBRRYS PASS LAND SYSTEM (100 SQ. MILES)

Spinifex-covered gravel terraces west of Haasts Bluff.

GeoIogy.-Quaternary terrace gravels overlying Tertiary "deep weathering profile" developed on Pre-Cambrian
schist and gneiss and Proterozoic and Palaeozoic sandstone, siltstone, and dolomite.

Gcomorphology.-Depositional surfaces: weathered and unconsolidated boulder gravel fans and terraces;
relief up to 150 ft; strike-controlled major drainage with incised, parallel tributaries.

Water Resources.-Ground-water prospects are variable. Supplies of good-quality ground water can be
obtained from sandstones and sands where they occur below the water-table, which may he deep. There are
catchments suitable for surface storage.

CIimate.-Nearest comparable climatic station is Hermannsburg.

Unit Mea Land Form Soil* Plant Community
---

I Medium Upper terraces and undissected pied- Little soil with strew of bould~ Sparse shrubs and low trees over
mont aprons: extending up to Ii miles ers or stone TJ'ioditl spiel/ta (spinifex), T. clelandii
from backing ranges, slopes 2-5%; (spinifex), or minor Plectraclllle schillzii
partly dissected up to 150 ft into spurs (spinifex)
up to I mile wide; locally forming sec-
ondary watersheds headwards of strike
valley dissectiou; loose, boulder-strewn
surfaces; steep, dissected escarpments,
10-30%, in ferricreted gravels aud
weathered bedrock

2 Small Boulder fans: of indurated, coarse
boulders between re-entrants in moun~

tain front; slopes 10-45%; commonly
dissected along contact with backing
hill slopes

---
3 Medium Lower terraces: up to 50 ft high,

occupying draiuage re-entrants in unit
I; stony terrace surfaces slope valley-
wards at 1-3%; steep, dissected margins

---
4 Very Drainage floors: unchanuelled surfaces Maiuly stony. locally a red

small up to 30 yd wide aud lowered to 10 ft earth (4/) or a texture-coutcast
in unit 3 soil

5 Small Alluvial plains: up to i mile wide; No records; probably a range A. allel/m (mulga) over Eragrostis
forming strike vales or occurring down of coarse and finer-textured eriopoda (woollybutt)
slope from undissected piedmont soils-red clayey sands (3d) and
aprons red earths (4d, 4e)

6 y,,, Channels: shallow, braiding, and up to Bed-loads range from saud to E. camaldule1/sis (red gum)-A. es/ro-
small 50 yd wide cobble gravels phiolata (ironwood) over Themeda al/s-

t/'Otis (kangaroo grass), Bothriochloa
ewartialla (desert blue grass)-Eulatia

I
fillva (silky browntop), or Chloris aciCIl~
laris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part vrn.
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(59) STOKES LAND SYSTEM (700 SQ. MILES)

79

Gravel terraces with mulga and spinifex in the western MacDonnell Ranges.

Geology.-Quaternary terrace gravels overlying Tertiary "deep weathering profile" developed on Pre-Cambrian
schist and gneiss and Proterozoic and Palaeozoic sandstone, siltstone, and dolomite.

Geomorphology.-Depositional surfaces: calcreted piedmont gravel terraces and weathered higher terrace
remnants, relief up to 80 ft; entrenched parallel valleys with short, incised tributaries.

Water Resources.-Ground-water prospects are poor. Limestone, sandstone, and shallow alluvial aquifers
may yield supplies of stock or saline water. There are catchments suitable for surface storage.

Climatc.-Nearest comparable climatic station is Hermannsburg.

Mainly stony red earths (4!l), Sparse shrubs and low trees over
less stony on parts of lower Triadia clelalldii (spinifex)
terraces

Unit Area Land Form

I Small High terrace mesas and benches: duri-
crusted summits up to 80 ft high. cap-
ped by gravels; low breakaways; con-
cave slopes up to 15%

---
2 Large Lower terraces: up to 50 ft high, exten-

ding up to 3 miles from backing ranges
with slopes 0·5-1%; undulating stony
surfaces in lobes up to I mile wide

3 Small Stripped margins orumt 2: up to ~ mile
------- wide, with elongate gravelly rises, and

4 Very linear drainage flats up to 150 yd wide;
small local relief 5 ft

5 Small Lower terrace faces: stony slopes,
3-5%, indented up to 300 yd by nar-
row valleys

6 Very Alluvial fans; up to I mile long, gradi-
small ents I in 150 to 1 in 250; active drain-

age tracts with shallow distributary de-
pressions, and more stable inter-drain-
age zones

7 Small Valley floors: up to t mile wide, con-
cave marginal slopes 0'5-2%

B Small Erosional hill-foot slopes: stony sur-
faces up to 400 yd long, with shallow
gullying

9 Small Flood-plains, up to 500 yd wide

10 Very ICh'='l" up to 50 yd wid, ond 10 ft
small deep. braiding locally; narrow levees of

sand and gravels

Soil'"

Red or brown coarse-structured
day soils (cf. 8a)

Stony mantles over exposures of
soils or their weathered sub
strata

Mainly texture-contrast soils
(7e), JocaHy red clayey sands
(3d), red earths (4d), and cal
careous earths (6a, ?6d)

Coarse-textured alluvial soils
(la, 11r)

Plant Community

Sparse shrubs and low trees or A.
a/lellra (mulga) over Triodia clelmrdil
(spinifex) or (with mulga) short grasses
and forbs

As/rebla pectillata (Mitchell grass) or
Eragmstis xerophila

Sparse shrubs and trees of E. o/eosa
var. g!cmca, over Triodia clelalldii
(spinifex)

EremopTrila spp.-Hakea leI/cop/era,
minor A. oJ/eum (mulga), or sparse low
trees over Bass;a spp., Kochla ophyUa
(coHan-bush), or Atriplex vesicaria
(saltbush); minor Astrebla pectillata
(Mitchell grass). Eragrostls xerophila
(neverfail), or short grassCJ> and Forbs

Sparse low trees over short grasses alld
forbs

E. camaldClle1/sis (red gum)-A. esIJ'(J<
plriolata (ironwood) over CIJ/oris acicl/_
laris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VlII.
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(60) SANTA TERESA LAND SYSTEM (100 SQ. MILES)

Limestone plateaux in the eastern MacDonnell Ranges.

Geology.-Tertiary chalcedony and calcareous siltstone. Overlying Tertiary "deep weathering profile" devel
oped on lower Palaeozoic shale, limestone, and sandstone.

Geomorphology.-DepositionaI surfaces: limestone plateaux up to 300 It high; vigorously dissecting, short
drainage channels.

Water Resources.-Bores and dams are not needed because of the inaccessible nature of the country.

CIimate.-Nearest comparable climatic station is Alice Springs.

Unit Mea Land Form Soil* Plant Community

1 Large Limestone plateaux: rocky summits up Outcrop with shallow stony Sparse shrubs '0. low trees over
to 2 miles in extent, with regional slopes soils Triodia IOl/gieeps (spinifex)
Jess than 1%; breakaways of hardened
limestone up to 40 ft high; stony reeti~

linear hill slopes, approximately 40%,
with minor structural ledges; escarp-
ments indented up to t mile by narrow
winding valleys and branching tribu-
tary re"enlIants

2 Small Benches and mesas: up to 150 ft high Sparse shrubs and low trees over sparse
and t mile in extent; laterite cappings forbs and grasses
with low breakaways; closely gullied,
concave hill slopes, 25-50%, in weath·
ered rock

3 Small Narrow ridges: up to 150 ft high, with
remnant laterite cappings

4 Small Erosional slopes at the foot of units 1. Calcareous earths (6a, 6b) A. georgillae (gidgee) or A. kempealla
2, and 3: concave stony slopes, 1-3% (witchetty bush) over short grasses and
and up to t mile long, with close gully- forbs
ing in lower sectors

5 Very Alluvial fans: up to ! mile long, gradi- Coarse-textured soils including Sparse low trees over short grasses and
small ents less than 1 in 100; scalded, stony red clayey sands (3d) forbs

surfaces with few drainage channels

6 Very Winding channels, up to 100 yd wide Eed-Ioads of coarse sand and E. camaldl/lel/sis (red gum)-A. esfro-
small and 5 ft deep grit phiolata (ironwood) over Chloris

acicularis (curly windmill grass)

*The numbers in plUentheses in this column refer to soil groupings in PlUt VIII.
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(61) TABLE HiLL LAND SYSTEM (300 sQ. MILES)

Low limestone plateaux in the east centre of the area.

Geology.-Tertiary chalcedony and calcareous silt.

Geomorphology.-Depositional surfaces: limestone plateaux up to 150 ft high; branching, incised drainage on
plateau margins, more open valleys on summits and fringing lowlands.

Water Resources.-Ground-water prospects are good where the Tertiary sediments are below the water-table,
but because of the inaccessible nature bores and dams would not be needed.

CIimate.-Nearest comparable climatic station is Tea Tree Well.

_-c·

Plateaux; uneven, stony summits Outcrop with pockets of shal- Sparse shrubs and low trees, or A.
30-150 fthigh. regional slopes less than low, stony, calcareous soil kemperma-Gassi" spp., over sparse
I %, with little surface drainage; mar- forbs and grasses; minor A. georgillae
ginal breakaways up to 20 ft lligh, in- with bare ground or very sparse short
dented up to ~ mile by enlreuched grasses and forbs
valleys up to 200 yd wide with branch- 1--,-------,----1--=---------------
ing tributary re-entrants; concave, Calcareolls earths (6b) A. georginae (gidgee) over short grasses
stony hill slopes, 10-30% and forbs

Unit Area

1 Large

~------

2 Small

---
3 Small

4 SmaU

5 Small

---
6 Very

small
---

7 Very
small

8 Vcr;
small

Land Form

Alluvial plains in shallow basins in
unit 1: up to 1- mile in extent, gradients
about I in 500; unchannclled surfaces
with gilgais, stony scalded tracts, and
shallow gullies

Valley floors: up to 400 yd wide, locally
broadening into plains up to -} mile
wide; flat central floors and gentle con
cave marginal slopes; stony surfaces,
liable to scalding and shallow gutlying

Erosional slopes at the foot of units 1
and 2: 1-3%, and up to 300 yd long;
stony surfaces liable to shallow gullying
locally dissected up to 10 ft into flat*
crested spurs with. convex marginal
slopes up to 10%

Alluvial fans: slope up to 200 yd long,
liable to scalding and shallow gullying

Minor channels: up to 10 yd wide and
2 ft deep, commonly braiding

Major channels: up to 75 yd wide and I
2 ft deep

Soil'"

Red coarse-structured clay
soils (8a). in places in a com
plllx with texture-contrast soils
(7g)

A range of soils including red
earths (?4b), calcareous earths
(6b), and red coarse-structured
clay soils (8a)

Plant Community

Treelllss or with small patches of A.
georgi/!ae (gidgee) with Astrebla pectin
ata (Mitchell grass) or Emgrostis xero
phi/a (neverfail)

A. georginae (gidgee), A. allem'a (mulga).
A. kempeana (witchetty bush), or
sparse low trees, over short grasses and
forhs, or minor Atriplex yesicaria
(bladder saltbush)

A. alleum (mulga) over short grasses
and forbs

E. camaldlllensis (red gum}-A. estro_
phiol"ta (ironwood) over Chloris acicll
laris (curly windmill grass)

'" The numbers in parentheses in this column refer to soil gwupings in Part VllI.
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(62) AMBALINDUM LAND SYSTEM (200 SQ. MILES)

Terraces and plains in the east centre of the area, mainly near Ambalindum homestead.

Geology.-Tertiary "deep weathering profile" developed on Mesozoic sandstone and Pre-Cambrian schist and
gneiss. Remnant of Tertiary chalcedony and calcareous silt.

Geomorphology.-Depositional surfaces: intermont terraces of two cycles; surfaces formed by shallow dis
section of extensive calcareous lower terrace; relief up to 150 ft on margins, 30 ft in central parts.

Water Resources.-Supplies of ground water are available from sand and gravel aquifers in the alluvium and
weathered and fractured metamorphic rocks. There are catchments suitable for surface storage.

Climate.-Nearest comparable climatic station is Alice Springs.

Unit I Area Land Form

I Medium Slopes at the foot of unit 6: severely
scalded surfaces, closely dissected by
shallow branching gullies

Soil* Plant Community

EremopJII1a spp.-Hakea lel/coptera over
Bassia spp.

Atriplex l'esica/'ia (saltbush), Bassia
spp., or Arthmcllf!11l1l1ll SlIp. (sampbire)

On brcakaways A. kempem/U (witchetty
bush)-Co,~sia spp, or nrinor A, geo/,
gilloe (gidgee) over short grasses and
forbs

Alluvial basins and tributary drainage
floors: basins, up to! mile wide, occupy
lower parts of unit 2; drainage floors
with flat or gently concave unchanne1
led surfaces, J00-300 yd wide, lead
from these basins, and are shallowly
incised in units 3 and 4, but entrenched
up to 20 ft through higher parts of
unit 2

3 Small

4 Medium

5 Small

Stripped lower terrace surface: gently As unit 1; minor Arlhrocllellllllll spp.
sloping surfaces up to It miles in ex- (samphire)
tent; no local drainage, but numerous l-c:----------c:-----I---'---c--'----c---c---
gilgais Texture-contrast soils, less Astrebla pectillata (Mitchell grass).

scalded than in units 1 to 3, in Eragrwtis xerophila (neverfail), Kochia
a complex with red coarse- ophylla (cotton-bush), Atrip/ex 1Il1l111111t
structured clay soils (80) tarin (old-man saltbush)' or Bassia spp.

Higher terrace remnants: duricrusted
benches and mesas, up to 150 ft high

Flood-plains: up to f mite wide, with
low levees flanking unit 9

Outcrop with pockets of shal
low, stony soil

Alluvial brown sands (Ia)

A. a'lelf/'a (mulga) or E. o/eosa var.
glauca over sparse forbs and grasses or
Triodia /ollgiceps (spinifex)

Sparse low trees over short grasses and
forbs

* The numbers in parentheses in this colwnn refer to soil groupings in Part VIII.
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(63) LINDAVALE LAND SYSTEM (1100 SQ. MILES)

Sandy limestone plains with spinifex, in the south-west of the area.

Geology.-Quaternary kunkar and alluvium and Tertiary chalcedony and calcareous and gypsiferous silt.

Geomorphology.-Depositional surfaces: limestone plains with much sand cover, plains marginally stripped
and dissected up to 30 ft; surface drainage absent except for entrenched valleys on margins.

Water Resources.-Supplies of variable-quality ground water are available at shallow to moderate depths from
alluvial and chalcedony aquifers.

Climate.-Nearest comparable climatic station is Henbury.

~-

--=~-

~-~

Unit Area Land Form Soil*' Plant Community

1 Large Limestone plains: gently sloping sur- Mainly red clayey sands (3b), A. UnCI/fa (mulga), minor A. cafcicoIa
faces with less than 5 ft local relief, with locally calcareous earths (e.g. (myall), Cassia ercnwphila, or absent,
almost complete sand cover and little 6,) over short grasses 'od forbs 0'
surface drainage Eragrostis el'iopoda (woollybutt)

Sparse shrubs and low trees or minor
Casuurina decaisn(?(l1Ia (desert oak) over
Triodia basedowii (spinifex)

2 Small Limestone rises: up to t mile wide and Shallow stony and sandy soils A. kempeal/II (witchetty bush), absent,
20 ft high; flat stony crests, and concave around exposures or minor E. aIeosa vaT. glauca over short
marginal slopes, 1-2% grasses and forbs or Bassia spp.

Treeless or A. calcicofa (myall) with
Kochia astrotriclm (bluebush)

---
3 Small Escarpments bounding unit I: up to 30 Absent or A. kempeana (witchetty

n high, with breakaways up to IS ft bush) with short grasses and Forbs or
high and stony slopes. above 20%, in Bassiu spp.
softer undcrlying rock

---
4 Small Tributary valley floors incised below Rod earths (4b), locally with A. al/elll'a (mulga) over short grasses

unit 2 on stripped margins of unit 1: concentrations of ferruginous and forbs or Russia spp.
flat floors up to 200 yd wide, without nodules
channel dralllage

5 Small Entrenched main valley floors: flat, ill-

I
E. microtheca (coolibah) over Muehlrm-

drained surfaces up to 200 yd wide, beckia clfIUlinghamii (lignum)
without channel drainage

* The numbers in parentheses in this column ret"cr to soil groupings in Part VIti.



84 R. A. PERRY, J. A. MABBUTT, W. H. LITCHFIELD, AND T. QUINLAN

(64) TrrRA LAND SYSTEM (600 SQ. MILES)

Sandy limestone plains and saline tracts in the north~westof the area.

Geology.-Quaternary kunkar and alluvium.

Geomorphology.-Dcpositional surfaces: limestone plains with moderate sand cover and disorganized surface
drainage; lightly dissected margins with up to 10 ft relief.

Water Resources.-Large supplies of moderate-quality water are available at shallow depths from sand and
kunkar aquifers.

Climate.-Nearest comparable climatic station is Tea Tree Well.

Unit Area I Land Form

Stony limestone rises: up to:l mile wide
and 10 ft high, marginal slopes up to
2%

Soil*

Shallow, stony and sandy soils
around exposures of calcrete,
red clayey sands (3b) onmargin
al slopes

Plant Community

Sparse shrubs and low trees or A.
kel1lpealla (witchetty bush)-Cassia spp.
over short grasses and forbs

A. kempealJa (witchetty bush) or Cassia
eremaphila, over short grasses and
forbs

2 Medium Limestone plains: much sand cover and
numerous rock exposures

As for unit 1 but overall, with a
greater proportion of coarse
textured soils-with significant
alkalinity and salinity where l-cc---c-c---c-c-----
drainage is restricted and, Sparse shrubs and low trees over
locally, texture_contrast soils Triodia pill/gens (spinifex)
(7j), and shallow, sandy soil l-cc---:--c-----~c:-:-;-C--;
on a soft mealy marl Sparse low trees or smail thickets of

Melaleuca gfomemta (tea-tree) over
Bassia spp. Of A/rip/ex vesicaria
(saltbush)

3 Small Valley floors; flat, ill-drained surfaces
up to 400 yd wide, entrenched up to 10
ft below unit 1

4 Small Enclosed depressions in unit 2: iso-
lated or linked, circular or crescentic
depressions up to 300 yd in diameter
and 10 ft deep; swamp or pan floors,
locally with gilgais

5 Very Shallow drainage floors traversing unit Red earths (probably 4b)
small 2: up to 300 yd wide and 1 mile long

6 Very Entrenched valley floors: up to 100 yd No records, but probably alka.
smalI wide, connecting unit 4 line and saline soils

7 Very Hummocky, sandy areas in unit 3

I
Red clayey sands (3b)

small

Bare or short grasses and forbs;
fringed by Melaiellca glomel'Ota (tea·
tree) over bare ground or T/'iodia
pl/llgens (spinifex)

A/riplex l'esicaria (saltbush) or Arthmc·
Ilellllllll spp, (sampnire)

Me/aiellca g/omel'Ota (tea-tree) over
Bassia spp.

A. aneura (mulga) over short grasses
and forbs

As unit S

Very sparse shrubs over short grasses
and forbs

*The numbers in parentheses in this column refer to soil groupings in Part VIII,
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(65) WOOLLA LAND SYSTEM (600 SQ. MILES)

Limestone belts (plate 1, Fig. 2) in the north-west of the area.

GeoIogy.-Quaternary kunkar and alluvium.

GeomorphoIogy.-Depositional surfaces: lightly dissected limestone valley trains up to 3 miles wide; relief up
to 10 ft, decreasing down valley, where the land system is extensively sand-covered.

Water Rcsources.-LaI"ge supplies of moderate-quality water are available at shallow depths from kunkar
aquifers. Some prospects for irrigation.

Climate.-----;Comparable climatic stations are Tea Tree Well, Barrow Creek, and Tennant Creek.

Unit Am I Land Form Soil'" Plant Community

1 Large Limestone platforms: up to 400 yd wide Exposures of calcrete with Sparse low trees 0'· A. kelllpeana
and 10 ft high, extending up to t mile shallow, stony and sandy soils (witchctty bush) over short grasses and
down valley; stony surfaces with num- (both calcareous and non-cal- forbs
erow; limestone exposures; slightly in- careous)
dented marginal slopes up to 5%

2 Very Colluvial aprons flanking unit 1: sandy Rather coarse-textured soils- Sparse shrubs "nd tow trees over
small slopes, 1-5% and up to 50 yd long red clayey sands (3b) and red Triodia basedowii (spinifcx)

earths (4b)

3 Medium Drainage floors: up to 200 yd wide, Red earths (4b) Sparse low trees, minor A. aneura
longitudinal gradients I in 500 to 1 in (mulga). A. kempeal/a (witchetty bush).
1000; flat central drainage zones, and or E. lIlicmthcca (coolibah) over short
gentle concave marginal slopes with grasses and forbs, or minor EJ"ugJ'ostis
minor calcrete exposures eJ"iapada (woollybutt)

4 Medium Sand plain Red clayey sands (3b) presum- Sparse shrubs "nd low trees over
ably overj calcrete near expo~ Triodia pllllgCIIS (spinifex)
'lures

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(66) KAREE LAND SYSTEM (900 SQ. MILES)

Mulga-covered sandy plains in the far south of the area.

Geology.---Quatcmary soils with areas of aeolian sand. Overlying Pre-Cambrian metamorphic rock and
Mesozoic sediments.

Geomorphology.-Depositional surfaces: stahle plains of coarse-textured alluvium; lower parts extensively
wind-modified; gradients about 1 in 500.

Water Resourees.-Supplies of good to moderate-quality ground water can be obtained from the Mesozoic
sands where they occur below the water-table. Saline water generally occurs in areas marginal to outcrop of
Pre-Cambrian rocks. There are some catchments suitable for surface storage.

Climate.-Nearest comparable climatic station is Henbury.

Unit
Mea I Land Form Soil'" Plant Community

1 Medium Inter-drainage sectors: up to 1 mile Red clayey sands (3d) and red A. allellra (mulga) or sparse shrubs and
wide earths (4d) low trees over El'llgrostis eriopoda

Medium
(woollybutt) or minor Bassia spp.

2 Drainage floors: up to 300 yd wide

3 Medium Sand plain

4 Small Sand dunes: wind-modified alluvial Red sands (3f) Sparse shrubs ,nd lnw trees over
trains up to 10 ft high, with flat or Erogrostis eriopoda (woollybutt) n'
rounded crests up to 200 yd wide, and Triodia basedowii (spinifex)
continuous for some miles down slope;
flanking slopes up to 10%, somewhat
steeper on eastern sides; surfaces fixed
by vegetation

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(67) BusHY PARK LAND SYSTEM (6400 SQ. MILES)

Mulga plains with red earth soils (Plate 6, Fig. 1; Plate 7, Fig. 1) in the northern half of the area.

Geology.-Quaternary soil. Overlying Pre-Cambrian metamorphic and igneous rocks of Proterozoic to
Quaternary age.

Geomorphology.-Depositional surfaces: stable alluvial plains; gradients 1 in 500 to 1 in 1000.

Water Resources.-Ground-water prospects are extremely variable because of the wide variety of underlying
rocks. Supplies of ground water may be obtained from aquifers in alluvium, sandstones, limestones, and some
metamorphic rocks.

Climate.---Comparable climatic stations are Alice Springs, Tea Tree Well, Barrow Creek, and Tennant Creek.

T

_"~ _;;-~~SINGLETON

SINGLETON L.S.

Unit Ar,a Land Form Soil* Plant Community
---

I Medium Inter-drainage sectors: up to l mile wide Red earlhs (mainly 4e, locally A. aneum (mulga), minor A. kempemm
and less than 5 ft above unit 2; very 4d) (witchetty bush), or sparse low trees
gentle rises with flauish or slightly con- over short grasses and forbs or
vex crests, narrowing and braiding with Emgl'oslis eriopoda (woollybutt)
unit 3 down slope

2 Medium Tributary drainage floors: up to 500 yd
wide, with fiat unchannelled central
drainage tracts and very gently concave
marginal slopes with some scalding

3 Medium Main drainage floors: up to {mile wide, A. anelll'a (mulga), minor A. kempeana
surfaces as in unit 2 (witchetty bush), sparse low trees, or E.

camaldulensis (red gum)-A. estrophio-
lata (ironwood), over short grasses and
forbs, Eragrostis ei'jopoda (wooIIybutt),
or minor Chloris adclIlaris (eurly
windmill grass)

4 Small Sand-banks: wind-modilled alluvial Mainly red clayey sands (3d), Sparse shrubs and low trees or minor
trains up to 400 yd wide, 5 rt high, and locally red earths (4d) A. alleura (mulga) over TJ'iodia base-
extending up to 3 miles down slope, dowN (spinifex), T. pUllgel/S (spinifex),
branching locally, to pass into broad Plec/rae/me schindi (spinifex), or minor
rises m the Singleton land system; Eragrostis rriopoda (woollybutt)
surfaces fixed by vegetation I

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(68) LEAHY LAND SYSTEM (100 SQ. MILES)

Sandy plains in the east centre of the area.

Geology.-Quaternary alluvium and soil. Overlying Pre-Cambrian metamorphic rocks.

GeomorphoIogy.-Depositional surfaces: stable plains of coarse-textured alluvium, gradients about 1 in)00.

Water Resources.-Supplies of ground water may be obtained in some areas from shallow alluvial aquifers or
fractured and weathered zones in metamorphic rock.

CIimate.-Nearest comparable climatic station is Tea Tree Well.

Unit "'eo Land Form Soi1* Plant Community

1 Large Hummocky plains: somewhat loose Red clayey sands (3d) and red A. oneul'a (mulga), 0' minor A.
surfaces, with scalds and =,ll clay earths (4<1) georgilloe (gidgee) over short grasses
pans; up to 2 ft microrelief and forbs

2 Small Younger alluvial flats: disconnected Observations restricted to red A. WJeUI"a (mulga) over short grasses
alluvial plains and sinuous flood zones earths (4e) with locally alluvial and forbs
up to -} mile in extent, occupying lower soils (If)
areas; scaldcd surfaces with small clay
pans, and with gilgais locally

3 Very Alluvial basins: generally circular, up E. micl'QtlJeca (coolibah) or A. alleUI"a
small to :l- mile in extent, and up to 2 ft below (mulga), over MuelJle/lbeckia cllIIIJing-

unit I lJamii (lignum)

4 Small Drainage floors: discontinuous flat sur- No rccords, but probably red A. allcum (mulga) over short grasses
faces up to 200 yd wide, and up to 2 ft earths and forbs
below unit 1

5 Small Sand-banks: wind-modified alluvial Red sands (31) or red clayey Sparse shrubs ,nd low trees over
trains up to 500 yd wide, 5 ft high, and sands (3d) Triodia basedowii (spinifex)
extending up to 3 miles down slope;
locally anastomosing or branching; sur-
faces fixed by vegetation

* The numbers in parentheses in this column refer to soil groupings in Part Vill.
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(69) RINGWOOD LAND SYSTEM (500 sQ• .MILES)

Plains carrying gidgee, mainly in the eastern MacDonnell Ranges.

Geology.-Quaternary alluvium and wash. Overlying Upper Proterozoic sedimentary rocks and Pre-Cambrian
metamorphic rocks.

Geomorpbology.-Depositional surfaces: stable calcareous alluvial plains and vale fills; gradients 1 in 250 to
I in 500.

Water Resources.-8upplies of moderate-quality to saline ground water are available at shallow to moderate
depths from alluvium. sandstones. limestones, and weathered metamorphics. There are some catchments
suitable for surface storage.

CIimate.-Nearest comparable climatic station is Alice Springs.

L.S.

Unit Area Land Form Soil* Plant Community

1 Small AJluviaI plains: gently sloping surfaces Rcd earths (4b) A. al/eura (mulga), or A. ke1l1peana
liable to scalding, shallow gullying, (witchetty bush) over short grasses and
wind-blowing, and induced erosion forbs, or minor Eragl'ostis eriopoda

(woollybutt)
-------

2 Medium Absent, A. georgillae (gidgee), minor
-----~- sparse low trees, or A. kempeal1a

3 Large Calcareous earths (6a, 6b) (witchetty bush) over short grasses and
forbs or Bassia spp.

4 Small Alluvial fans: up to} mile long, gradi- Red clayey sands (3d) over
ents I in 30 to I in 100; loose, or stony gravels.
surfaces with shallow distributary drain-
age channels up to 50 yd wide

5 Very Drainage floors in units 1, 2, and 3: up Red earths as in unit 1 but often A. georgillae (gidgee) or A. allel/m
small to 150 yd wide and 2 ftdeep; flat central eroded exposing the calcareous (mulga) over short grasses and forbs or

floors and gentle concave marginal substrata Emgl'os/is eriopoda (woollybutt)
slopes with minor calcrete exposures;
longitudinal gradients 1 in 500 to I in
75O

-------
6 Small Alluvial basins: up to 1 mile in extent, Mainly coarse-structured clay E. micro/heca (coolibah) over Bassia

1-5 ft below units I, 2, and 3; very soils (8a) ;n complexes with spp., Emgrostis xerophUa (neverfail);
gently sloping surfaces, less than O' 2%, texture-contrast soils (1g); loc- minor Chellopodium aurico/tllfl/l (blue.
with stony scalded tracts, linear gilgais, ally alluvial coarse-structured bush), m ArlhrocllelJlulJI spp, (sam·
and shallow gullying (includes alluvial clay soils (If) phire)
flats derived from Table Hill land
system)

---
7 Small Sand dunes and swales: small dunes, up Red sands (3/),red clayey sands Sparse low trees, 01" minor A. georgillae

to 5 ft high and irregular in form, al- (3d), and red earths (4b) (gidgee) overEmgJ"Oslis eriopoda (wool~

thongh generally parallel with drainage; Iybutt), or Aristida browniana (kerosene
surfaces fixed by vegetation, with some grass)
scalding in swales

---
8 Vory Flood channels: flat scalded floors up -~- E. C{/maldulel/sis (red gum)-A. estro-

small to 100 yd wide, entrenched up to 10 ft phiolata (ironwood) over Chloris
in tbe lower parts of units I, 2, and 3 acicularis (curly windmill grass)

"" The numbers in parentheses in this column refer to soil groupings in Part VIII.



90 R. A. PERRY, J. A. :MABBUTT, W. H. LITCHFIELD, AND T. QUINLAN

(70) PULYA LAND SYSTEM (300 SQ. MILES)

Plains carrying gidgee in the eastern MacDonnell Ranges.
Geology.-Thin Quaternary alluvium. Overlying calcareous shale, limestone, and sandstone. Upper Proterozoic
and lower Palaeozoic age, Amadeus Trough (Bitter Springs limestone, Pertatataka, and Pertaoorrta "series").
One small area of Pre-Cambrian granite.
GeoDlorphology.-Depositionai surfaces: stable piedmont fans and vale fills ofcalcareous alluvium and calcreted
gravels; surfaces are undulating in cross section, with shallow transverse valleys tributary to major strike drainage.
WaterRcsources.-Ground waterprospects aregenerallypoor. Sandstone and limestoneaquifers may yield supplies
of good quality to stock water in areas of good local recharge. There are catchments suitable for surface storage.
Climate.-Nearest comparable climatic station is Alice Springs.

Unit Area Land Form Soil* Plant Community

1 Very
small

Colluvial aprons: stony surfaces up to
200 yd long, slopes 3-10%

Shallow stony and sandy soils A. allelfl'u over short grasses and forbs,
Eragrosl;1f eriopoda, or minor sparse
forbs and grasses; A. kempealla over
short grasses and forbs; A. georgillae
over short grasses and forbs or minor
Atriplex vesicaria; A. vesic(lJ·ja

Levees: up to 100 yd wide and 5 fthigh; IFine-grained red clayey sands Sparse low trees over short grasses and
back slopes 0·25-1 % (3d) forbs or Eragrostis eriopoda

Calcareous earths (6a) A. georgi1/ae. over short grasses and
forbs

Absent or A. georg;lIae (gidgee) over
short gl:asses and [orbs

Redcarths (4d, 4e)---sand frac- A. aneura or A. georgillae over short
lions mainly fine-grained grasses and forbs or Eragros1is eriopoda

Absent or A. georgillae over short
grasses and forbs or Bassia spp.;
Kochia aphy/la

Absent or A. georgi/lae over short
grasses and forbs or Eragl'Ostis erio
poda

Red clayey sands (3d) over Absent or sparse low trees over short
gravels grasses and forbs, Eragrostis eriopoda,

or Al'istida browllialla

Texture-contrast soils with sur·
face pavements

Fine-grained red clayey sands
(3d), red earths (4d, 4e), and
calcareous earths (6a)

Erosional slopes at the foot of backing
ranges: surfaces up to 300 yd long,
slopes 1-5%; rock outcrops in upper
sectors, widespread shallow gullying
down slope

Alluvial fans and plains: stony sloDes,
0'8-3% and up to 1 mile long, broken
by tributary drainage into lobes up to 1
mile wide

Tributary valleys: up to 300 yd wide
and lowered to 10 ft through units 3, 4,
5, and 6; flat floors, and concave mar
ginal slopes

Food-plains: surfaces up to t mile wide,
with extensive scalding and shallow
gullying

2 Very
small

3 Medium

-------
4 Small

-------
5 Small

-------
6 Very

small

---
7 Small

---
8 Small

---
9 Very

small

Yory
small

10 Tributal:Y channels: up to 20 yd wide E. camuldulens;s-A. estropltiolata over
and incised up to 15 ft into ealcreted Chloris aciclflaris, Themeda australis,
sands and gravels Botllriochloa ewartialla-Eula/ia Ililva;

--:~-I·-=:---lccC":"-,---'--c---,--c:---,-cc--,--I-------------1minor E. m/c,.otheca over MlIelllell-
11 Very Main channels: up to 100 yd wide and beckia c/lllllillgllamii

small 10 ft deep; longitudinal gradients 1 in
500 to 1 in 1000

• The numbers ill parentheses ill this column refer to soil groupmgs ill Part VIII.
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(71) SIMPSON LAND SYSTEM (37,800 SQ, MD..ES)

Spinifex-covered sand dunes (Plate 3, Fig, 2) mainly in the southern half of the area.

Geology.-Quaternary aeolian sand. Overlying Pre-Cambrian metamorphic and igneous rocks and sedi
mentary rocks of Proterozoic to Quaternary age.

Geomorphology.-Depositional surfaces: dune fields of three main types; (a) parallel linear dunes in the Simpson
Desert and in the west of the area. up to 70 ft high. H lnile apart. and orientated NNW.-SSE. or westerly,
with flat, mainly sandy swales; (b) reticulate dunes up to 40 ft high, made up of braiding sand ridges or connected
smaller dunes. and typical of the desert margins; (c) irregular or aligned short dunes.

Water Resources.-Ground-water prospects are extremely variable because of the wide variety of underlying
rocks. Sub-artesian water is available from depths of 300 to 1000 ft in the Simpson Desert. Elsewhere variable
supplies of good-quality to saline water are available at varying depths from alluvium, sandstone, limestone,
and fractured metamorphic aquifers. There is little prospect of obtaining supplies of ground water on the
Missionary Plain and to the north of Deep Well.

Climate.-Comparable climatic stations are Charlotte Waters, Henbury, Hermannsburg, Alice Springs, Tea
Tree Well. and Barrow Creek.

Unit Area Land Form Soil'" Plant Community
---

1 Small Dune crests; hummocky surfaces loc- Red sands (3f) Zygochloa paradoxa (desert cane grass)
ally unstable and eroding auaining up
to 20 ft above unit 2; slopes generally
above 25%. with small slip-faces ex-
ceeding 60% on eastern and northern
sides

2 Large Dune flanks; smooth, stable slopes, up Sparse shrubs and low trees, or minor
to 300 yd long and attaining 20% on CasUl/dna decaisllealla (desert oak) over
the west and south, up to 150 yd long Triodia basedowii (spinifex), minor
and attaining 35% nn thn east and Plectraclme scllim,ii (spinifex). Aristidl/
north browJ/jl/lla (kerosene grass), or Eragros~

tis eriopoda (woollybutt)

3 Medium Swales: flat or concave surfaces up to Mainly red clayey sands (3d). Mainly as unit- 2. Minor variable in-
400 yd wide; mainly sandy, with small locally red earths (4d), texture- eluding A. al/lmra (mulga), E. micl'o-
clay pans, minor calcrete exposures, contrast soils (7e), calcareous theca (cooHbah), or sparse low trees
few drainage channels, and minor earths (6c), and shallow sandy over Bussia spp., ArtlJrocllclJlulll spp.
alluvial flats associated with through· soils (3b) over sort calcareous (samphire), or Atriplex IIlImmularia
going drainage and/or gypsiferous deposits (old-man saltbush)

("kopi")

----

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(72) EWANINGA LAND SYSTEM (600 SQ. MILES)

Undulating and sandy country with spinifex and mulga, on the southern margin of the MacDonnell Ranges.

Geology.-Quaternary aeolian sand and scattered outcrops of calcareous conglomerate and sandstone, upper
Palaeozoic age, Amadeus trough (Pertnjara "series").

Geomorpbology.-Depositional surfaces: undulating country with sand cover and low dunes and minor lime
stone hills; surface drainage largely disorganized; relief up to 30 ft.

Water Resources.-Little or no prospects of obtaining useful supplies of ground water. There are catchments
suitable for surface storage.

Climate.-Comparable climatic stations arc Henbury and Hermannsburg.

Unit Am Land Form Soil"' Plant Community

1 Large Dune-capped or sand-covered rises: up Red sands (3f) A. Q1JelWa (mulga) or minor sparse
to 30 ft high, 300 yd wide, and elongated shrubs and low trees over Triodia base-
along the strike; irregular convex sandy dowii (spinifux)
crests; marginal slopes 2-5%

2 Small Stony hills and lower slopes: flat crests Shallow, stony and sandy cal- Mainly absent, minor A. kell/penna
up to 20 ft high capped by calcreted carcaus earths (including 6a) (witchetly bush) over short grasses
gravels; marginal slopes up to 5% and forbs

3 Small Valley floors: flat, mainly unchannellcd Fine-grained red clayey sands A. ancum (mulga) or minor sparse low
surfaces up to 200 yd wide and 1 mile (3d) and red cartIls (4d) tIees, over Short grasses and forbs or
long Emgrostis eriapoda (woollybutt)

4 Very Clay pans: dune-ringed, and up to 300 No records Muelilellbeckia cUi/1/illglwmii (lignum)
small yd dia.; isolated, or in lines marking

disorganized drainage

5 Very Channels: up to 50 yd wide and 5 ft Sandy bed-loads Sparse low trees over ClIIoris aciclllaris
small deep (only near high ground or through- (curly windmill grass)

going drainage)

*" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(73) SINGLETON LAND SYSTEM (38,100 sQ. MILES)

Spinifex sand plain (Plate 2, Figs. 1 and 2) mainly in the northern half of the area.

Geology.-Quaternary aeolian sand. Overlying Pre~Cambrian metamorphic and igneous rocks and sedi
mentary rocks of Proterozoic to Quaternary age.

Geomorphology.-Depositional surfaces: flat or gently undulating sand plain; surface drainage absent or
disorganized.

Water Resources.-Ground-water prospects are extremely variable because of the wide range of underlying
rocks. Variable supplies of good-quality to saline water available at varying depths from alluvium, sandstones,
limestones. Prospects in metamorphic rocks are generally poor but isolated fractures may yield ground water.

Climate.-Comparable climatic stations are Charlotte Waters, Henbury, Hermannsburg, Alice Springs, Tea
Tree Well, Barrow Creek, and Tennant Creek.

Unit Land Form Soil* Plant Community

Large Sand plain: hummocky surfaces fixed
by vegetation

Redclayeysands(3d,minor3b. Sparse shrubs and low trees or minor
3e) and in the north-western Casl/{/rinu decaisl/eana (desert oak).
part of the area, rather coarse~ over Tl'iodia basedowii (spinifex),
textured red earths (4d, 4f): the Pleettaclllle sehindi (spinifex). minor
sandsaremainlycoarsc-grained Triodia pllngens (spinifex), or Plee
except in parts of the eastern tl'Uclllle pilI/gens (spinifex)
side of the area l-o~---c--c~---c--cc-c-~---c-

Minor A. Olleum (mulga) oyer short
grasses and forbs, Eragrostis eriopoda
(woollyhutt), or Aristida browlliona
(kerosene grass)

2 Medium Swales: flat floors up to 300 yd wide As unit I

4

Medium Sand rises; up to 5 ft high, 600 yd wide Red sands (3f)
and continuous for many miles follow-
ing the prevalent southerly and easterly
winds; flat or broadly rounded crests;
marginal slopes may attain 2% on
steeper north and east flanks; surfaces
fixed by vegetation

Small Alluvial flats: lineardrainagefloors and Red earths (4d)
plains up to 1 mile in extent

*The numbers in parentheses in this column refer to soil groupings in Part VIII.

Sparse shrubs and low trees over
Triodia or Plectmcllllf! (spinifex),
minor Zygochloa paradoxa (desert cane
grass)

A. aneura (mulga) or E. microtheca
(coolibah) over short grasses and forbs,
Emgrostis eriopoda (woollybutt), or
Aristida brOll'lIiolla (kerosene grass)
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(74) McDILLS LAND SYSTEM (200 sQ. MILES)

River plains and swamps in the far south of the area.

Geology.-Quaternary fine-textured alluvium. Overlying Mesozoic sediments.

Geomorphology.-Depositional surfaces: lower flood-plains up to 5 miles wide. with flood-out basins of
moderate extent; longitudinal gradients less than 1 in 1000.

Water Resources.-Supplies of moderate-quality sub-artesian water are available from depths of 300 to 600 ft.
Surface storage may be desirable for economic reasons.

Oimate.-Nearest comparable climatic station is Charlotte Waters.

Unit Am

1 Large

2 Medium

3 Medium

~------
4 Small

---
5 Small

6 y,,,
small

7 y,,,

I
small

Land Form

Active inner plains: scalded stony
surfaces with minor clay pans, with
some gullying near incised channels

Outer plains: scalded surfaces, with
sand or gravel hummocks up to 2 ft
high

Alluvial basins: lateral basins up to {
mile wide and terminal basins up to 3
miles in extent; up to 3 ft lower than
unit 1 adjoining; gilgais afC common
in areas of more enclosed drainage;
elsewhere, local drainage is by close,
branching small creeks connecting with
unit 7

Flood-out zones: up to lr mile wide,
with numerous discontinuous channels
up to 10 yd wide, 3 ft deep, and {- mile
long, separated by low sandy banks

Distributary channels: up to 50 yd wide
and 5 ft deep; meandering, with numer
ous cut-offs

Mainchannels: up to 50 yd wide andZO
ft deep, with steep banks; winding and
locally anastomosing, with alternate
deep aud shallow sectors

Soi1*

Silty alluvial soils (e.g. Ig and
possibly locally If)

Various coarse-textured and
silty alluvial soils, locally tell:
ture-contrast soils (7g) with
gilgais (80)

Plant Community

Mainly absent, minor A. georginae
(gidgee) over Bussia spp. Of short
grasses and forbs

Absent, A. georginae (gidgec), or A.
at/eura (mulga) over Bassia spp., sbort
grasses and forbs, or Atriplex ves/carla
(saltbush)

Kochla aphy/la (cotton.bush) or AM·
plex JllI/llIll1/Ioria (old-man saltbush),
minor with E. microtheca (coohbah)

Chellopodium aurico/1lum (southern
bluebush)

A. allelll'a (mulga) over Bassia spp.

Absent or A. geol'gillae (gidgee) with
Koch/a aphy/la (cotton-bush)

E, microtheca over shorl grasses and
forbs

., The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(75) FlNKE LAND SYSTEM (700 SQ. MILES)

Sandy river plains (Plate 4, Fig. 2) in the south of the area.

Geology.-Quaternary coarse-textured alluvium.

Geomorphology.-Depositional surfaces: upper and middle flood~plains, typically up to 2 miles wide; longi
tudinal gradients 1 in 500 to 1 in 1000.

Water Resources.-Supplies of soakage water are available at shallow depths from the river alluvium. Seasonal
fluctuations in supply and salinity are expected. Supplies of sub-artesian water are expected at depths from
300 to 1000 ft to the south-east of Finke.

Climate.-Comparable climatic stations are Charlotte Waters, Henbury, and Hermannsburg.

Unit ~I Land Form Soil* Plant Community

I Large Active inner plains: scalded surfaces, Texture-contrast soils (7e), top- Bassia spp., Koc/lia apllylla (cotton-
with small clay pans, much stone, and soils are frequently unstable bush), bare ground, or as unit 2
some gullying near drainage channels with scalds and wind~piling of

sand; and as unit 2

2 Medium Outer plains: hummocky surfaces with Coarse-textured soils including Sparse low trees or minor E. papuana
some wind resorting, sel>arated by low alluvial soils (la, Ill) and ea(- (ghost gum), over short grasses and
banks from unit 1 careous earths (6d) forbs or Erugrostis eriopoda (woolly-

Very Levees: single or multiple banks in dis-
butt)

3
small continuous zones up to l mile wide

flanking unit 7; up to 5 ft high, back
slopes 0·25-1%

4 Very Alluvial basins: fiat alluvial surfaces up Alluvial brown medium and E. microlheca (coolibab) over short
small to I mile wide, typically elongate down fine-textured soils (Ie, If) grasses and forbs or Atl'iplex l/UllIJllll[·

valley, and up to 2 ft below unit I; aria (old-man saltbush)
minor gilgais

5 Very Dunes: up to 15 ft high, typically elon- Reddish sands (31) Sparse shrubs and low trees over
small gate down valley; rounded crests, and Zygochloa paradoxa (cane grass) m

marginal slopes up to 10%; fixed by minor Triodia basedowii (spinifex)
vegetation

---
6 Very Distributary flood channels: rounded Alluvial silty soils (Ie) E. miCl'Otheca (coolibah) or E. camaldu·

small cross sections up to 30 yd wide and 5 ft leI/sis (red gUln)-A. eSfroplliolata (iron-
deep wood) over Chloris acicularis (curly

Small Main channels: up to 200 yd wide and
windmill grass) or minor Zygoclrloa

1 Bed-loads of coarse sand and paradoxa (cane grass)
20 ft deep, with steep banks, commonly grit, with minor gravel banks
eroded in calercted sands and gravels;
typically anastomosing to enclose
islands of coarse sands and gravels

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(76) MCGRATH LAND SYSTEM (300 SQ. MILES)

River plains, mainly in the central part of the area.

Geology.-Quaternary alluvium.

Geomorphology.-Depositional surfaces: flood-plains up to Ii miles wide, with restricted channel drainage;
longitudinal gradients less than 1 in 500.

Water Resources.-Supplies of moderate-quality ground water are available at shallow to moderate depths
from sands and gravels where these lie below the water-table. Where metamorphic rocks occur above the
water-table, prospects are poor. There are catchments suitable for surface storage.

Climate.-Ncarest comparable climatic station is Tea Tree Well.

Lower sector 'Middle sector Upper sector

".: ..

Unit Are, Land Form Soil* Plant Community

1 MediulU Stable plains in upper sectors: scalded, Finer-textured soils including Absent, sparse low trees, minor A.
stony surfaces up to 1 mile wide red earths (e,g. 4e) and texture- georgi/me (gidgee), or E. microtlteca

contrast soils (7g); locally, red (coolibah) over short grasses and Forbs
2 Large Active alluvial plains: restricted to small coarse-structured clay soils (8a),

basins in upper sectors, attaining t mile and alluvial soils (e,g. ld)
------- wide and 2 miles long in middle sectors,

3 Small narrowing and branching in lower sec- Mainly treeless with Ast,.ebla pectillafa
tors; moderately scalded surfaces, less (Mitchell grass), Eragfostis xel'ophila
than 2 ft below unit 1, :'vith closely- (neverfail), minor Koch/a apllylla
spaced, branching distributary channels (cotton-bush), Bassia spp., or short
up to 20 yd wide and 1 ft deep grasses and forbs. Locally E. micro-

theca (coolihah) over Eragl'ostis xel'O-
phila (neverfail)

4 Small Drainage zones marginal to units 2 and Similar to units 1 and 2, also minor A.
3 in lower sectors: up to 300 yd wide allelll"O (mulga) and minor Chloris

acicularis (curly windmill grass), Very Levees: up to 50 yd wide and 2 ft high, No records, but probably al~ As unils 1 and 2
small with back slopes less than 2 % luvial soils (1i)

6 Small Stable plains in lower sectors Red earths (4e) A. anel/fa (mulga) over short grasses
and forbs 0' El'agl'osfis eriopoda
(woollybutt)

7 Small Sand banks: wind-modified alluvial Red clayey sands (3d) or red Sparse low trees or A. kempealta
trains, up to 5 ft high, 400 yd wide, and earths (4d) (witchetty bush) over short grasses and
continuous up to 2 miles down valley; Forbs or Eragrostis er{opoda (woolly-
gently rounded forms, with sand sur- butt)
faces fixed by vegetation

---
8 V,,, Channels: up to 200 yd wide and 5 ft Bed-loads of sand and coarse E. camaldulellsis (red gum}-A. estl'o-

small deep; narrowing, anastomosing, and grit phiolata (ironwood) over Clzloris
terminating in distributaries down acicl/lm'is (curly windmill grass) or
channel Bothriocltloa ewal'tial/a (blue grass}-

Eufaliafulva (silky browntop)

*The numbers in parentheses in this column refer to soil groupings in Part vm.
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(77) AMMARoo LAND SYSTEM (500 SQ. MILES)
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River plains and swamps in the north-east of the area.

Geology.-Quaternary :fine~textured alluvium.

Geomorphology.-Depositional surfaces: lower flood-plains and fiood~out basins up to 8 miles wide; longi·
tudinal gradients less than 1 in 500.

Water Resources.-To the south and west of the Davenport Range supplies of variable-quality ground water
are available at relatively shallow depths with some prospects for irrigation. To the north and east the alluvium
lies above the water-table but supplies of good to moderate-quality ground water may be available at depths
of 200 to 800 ft from Cambrian limestones where these lie below the water-table. There are catchments suitable
for surface storage.

Climate.-Comparable climatic stations are Barrow Creek, Urandangie, and Tennant Creek.

.. ':/::

~£~~~~~l'iJi~'s3!
Unit "'~ Land Form Soil* Plant Community

1 Medium Stable outer plains: hummocky, scalded Mainly red earths (4e), ,nd Absent, sparse low trees, or minor
surfaces, also forming islands up to minor yellow earths (5a) A. tlneura (mulga) over short grasses
t mile in extent in unit 2 and forbs

2 Medium Active inner plains or flood floors in
complex with unit 4: scalded, stony sur~
faces with small clay pans; regressive
gullying ncar large channels

3 Yo" Levees: up to 100 yd wide and 5 ft high; Alluvial soils (e.g. Ii)
small scalded back slopes, 0·25-2%

4 Small Alluvial basins: up to -l mile wide and Alluvial browncoarsc-structur· Astrebla pectillata (Mitchell grass),
extending up to 2 miles down valley; ed clay soils (If) A. lappacea (Mitchell grass), or minor
flat floors with minor gilgais, locally Chenopodillm aurico>JlUIJI (bluebush)
drained by a c10sc network of very
small channels

5 Small Sand banks: up to l mile wide and Rcd clayey sands (3d) Sparse shrubs and low trees over
elongatc down valley; flat crcsts up to Triodia basedowii (spinifex)
5 ft high; surfaces fixed by vegetation

6 Very Distributary channels: up to 200 yd Alluvial soils (e.g. Id) E. camaldulr!1lsis (red gum)- A. estrow
small wide and 5 ft deep, with flat floors and phiolata (ironwood) or E. microtheca

steep concave margins; winding, dis- (coolibah) over Chloris adclIlaris (curly
continuous courses windmill grass), Bothriochloa ewartiaJla

(blue grass)-ElIlalia [I/lva (silky brown·
7 Yo" Main channels: up to 50 yd wide and --- top), Themeda avenacea (native oat

small 20 ft deep, narrowing down valley; grass), or ChrysopogOll [allax (golden-
alternate deep and shallow sectors beard grass)

* The numbers in parenthescs in this column rcfer to soil groupings in P<lft VIII.
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(78) SANDOVER LAND SYSTEM (1700 SQ. MILES)

Sandy river plains (Plate 4, Figs. 1 and 2) in the northern half of the area.

Geology.-Quatemary coarse-textured alluvium.

Geomorphology.-Depositional surfaces: upper and middle flood-plains, up to 3 miles wide; longitudinal
gradients 1 in 500 to 1 in 1000.

Water Resources.-Ground-water prospects are variable. Supplies of soakage water are available at shallow
depths along some major watercourses. Some areas on Woodforde, Hanson, and Lander Rivers have prospects
for irrigation. Elsewhere, dependent on local geological conditions, aquifers may be found at varying depths
in the underlying rocks. There are some areas suitable for surface catchment.

CIimate.-Comparable climatic stations are Alice Springs, Tea Tree Well, Barrow Creek, and Tennant Creek.

Unit Area Land Form Soil* Plant Community

1 Large Outer plains: up to 2 miles wide, with A range of mainly coarse-tcx- Sparse low trees. minor A. al/ellya
low sand and gravel rises, scalds, and tured soils including alluvial (mulga). A kempeal/a (witchetty bush).
clay pans; little surface drainage soils (111), red earths (typically A. geol'ginae (gidgee), E. 11llcrotlleca

4d, also 4b on the Sandover (coolibah), or E. papuallU (ghost gum)
2 Medium Active inner plains: up to 1 mile wide; River catchment). and texture· over short grasses and forbs. minor

scalds, clay pans and stony surfaces contrast soils (7e) on north side Eragrostis eriopoda (woollybutt), T,"i-
near inner margins, which are gullied of the Reynolds Range odin pll1lgells (spinifex), Zygocllioa
locally paradoxa (sandhill cane grass). or bare

ground
3 Small Levees: up to 100 yd wide and 5 ft high; Alluvial brown sands (la) and

back slopes, 0'4-2%, severely scalded reddish clayey sands (Ill)
in lower parts

4 Vo" Alluvial basins: up to -! mile in extent, Various soils over a wide tex· E. microtlleca over short grasses ,nd
small in lower paris of land system, on former tural range including alluvial forbs, EragYostis xeropllila, E. eriopoda.

drainage lines or outer margins soils (Ie, Ill), coarse-structured Cllrysopogoli fallax, Themeda avellacea,
clay soils, and very locally Muehlellbeckia clf/l1Iiilgllamii, or bare
greyish. medium to fine-textur· ground; minor absent with Eragrostis
ed soils with gley features (per· xeropllila or ChenopodiulII aurico/1/ltlll
iodically waterlogged soils)

---
5 Very Sand dunes: up fo 10 ft high; stable Red sands (3f) Sparse shrubs ,nd low tre~ over

small rounded crests and slopes up to 10% Triodia basedowii. T. puuge/ls. nc
Plectrac1me schil/zii

---
6 Small Flat-crested sand banks: up fo 5 ft high Pale-coloured, coarse sands Absent or ~arse low trees over short

and! mile in extent grasses an forbs, minor Eragrostis
el'iopoda, Aristida brownlalla, or Zygo·
chloa paradoxa

---
7 Very DistrIbutary flood channels: up to 200 Alluvial soils (including Ic) E. IIllcrotheea. minor absent, E. papu-

small yd wide and 5 ft deep; steep banks and ana, or A. allellra over short grasses and
flat floors forbs. Chloris aelcularis, or minor

Muelllenbeckia clI1/1lillgllamii

8 Small Major channels: up to 300 yd wide, Bed-loads of sand to grit, up to E. camaldulellsis (red gum)-A. estl'O-
incised to 5 ft into alluvium or calcreted small boulders locally phiolata (ironwood) over Chloris adcll-
gravels; longitudinal gradients 1 in 500 laris (curly windmill grass) or minor
to I in 750 Zygoehloa paradoxa (sandhill ,"'.

grass)

*The numbers in parentheses in this colwnn refer to soil groupings in Part VITI.
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(79) AMULDA LAND SYSTEM (100 SQ. MILES)
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Spinifex-covered sandy plains adjacent to ranges through the centre of the area.

Geology.-Quaternary wash derived from sandstone.

Geomorphology.-Depositional surfaces: alluvial fans up to 5 miles long; upper sectors with braiding and
distributary drainage; middle sectors with active alluvial zones and intervening more stable areas; lower sectors
with sand plain and dunes; gradients above 1 in 250.

Water Resources.-Supplies of good to moderate-quality water are available at moderate to large depths from
sandstones underlying the shallow alluvium, There are catchments suitable for surface storage,

Climatc.-Comparable climatic stations are Hermannsburg and Alice Springs.

Unit M<a Land Form Soil'" Plant Community

1 Large Sand plain Red clayey sands (3d) Sparse shrubs 'nd low trees over
Triodia bosedowil (spinifex) 0' T.
punge/lS (spinifcx)

2 Small Upper fans: up to 1 mile long, gradients Coarse-textured soils including Similar to unit 1 but also minor sparse
more than 1 in 150; more than 25% red clayey sands (3d) and aUu- low trees over short grasses and forbs
occupied by braiding or distributary vial reddish clayey sands (Ill)
channels up to 20 yd wide and 2 ft deep

3 Small Inter-drainage sectors: up to 1 mile
long, gradients I in 150 to 1 in 250;
liule channel drainage

4 Small Active alluvial lobes: extensively scald- Short grasses and forbs
ed surfaces up to ~ mile wide adjacent
to unit 8

5 Very Drainage JlOOTS in unit 1: up to 300 yd Sparse low trees or minor A. allem"a.
small wide over short grasses and forbs

6 Very Dunes: isolated, or parallel short Red sands (3f) Sparse shrubs and low trees over
small dunes, with rounded crests up to 15 ft Triodia basedowii (spinifex)

high, and 10-20% slopes; surfaces fixed
by vegetation

7 Very Pans No records Bare
small

---
8 Very Channels: up to 100 yd wide and 5 ft Bed-loads mainly coarsc sand E. camaldulellsis (red gum)-A. estro--

small deep; winding, locally braiding courses phio/ata (ironwood) over Chloris acicu-
with low sand banks; typically flooding laris (curly windmill grass) or Bothri-
out in unit 4, but locally persisting to oc1J/oa ewartia1/a (blue grass)-Erda/la
connect with strike drainage [lI/va (silky browntop)

'" The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(80) KANANDRA LAND SYSTEM (1300 SQ. MILES)

Sparsely timbered, sandy plains, mainly on the north edge of the Harts Range.
Geology.-Quatemary wash derived from metamorphic and igneous rocks. Overlying minor basins and
piedmonts and Pre-Cambrian metamorphic rocks.
Geomorphology.-Depositional surfaces: alluvial fans up to 2 miles long; upper sectors with closely spaced
distributary drainage; middle sectors with alternating active and more stable zones; lower sectors, mainly
alluvial plains, with minor sand plain, dunes, and terminal flood-outs; gradients 1 in 150 to 1 in 350.
Water Resources.-Large supplies of good to moderate-quality water are available from suitably developed
sands and gravels lying below the water-table, at depths from 100 to 500 ft. Where metamorphic rocks occur
above the water-table ground water may be saline and supplies small. There arc catchments suitable for
surface storage.
Climate.-Comparable climatic stations are Alice Springs and Tea Tree Well.

U P l A

u p

Q."
. ...•..... .........•....•....•....••.•..•.................................

No records Short grasses and forbs, Bassia spp.,
Eragl'osUs xeroplJila (neverfail), Kochia
aphylfa (cotton-bush). or Muehlell
beckia cUl/llillglJamil (lignum)

Bed-loads mainly coarse sand IE. camaldulensis (red gum)-A. estra
phiolata (ironwood) over Chloris acicu
laris (curly wiudmill grass)

Unit Mea Land Form

1 Small Upper fans; up to I mile long. gradients
above 1 in 150; more than 25% occu-
pied by distributary channels up to
30 yd wide and 1 ft deep

2 Medium Inter-drainage sectors; 1-3 miles long,
gradients 1 in 150 to 1 in 250; hum-
mocky surfaces, with scalding, small
clay pans. alld shallow gullies

3 Medium Active alluvial lobes down slope from
main flood-outs; up to I! miles long
alld ! mile wide

4 Medium Lower alluvial plains; up to 5 miles in
extent, gradients less than 1 in 250;
little surface draiuage

5 Small Drainage floors; shallow. flat-floor de-
pressions up to 300 yd wide iu units 4
and 6

6 Small Sand plain; flat, or locally undulating.
with up to 10 ft relief

7 Very Dunes: up to 10 fthigh. generally elon-
small gate down slope; surfaces fixed by vege-

tation, y,,, Alluvial basins: drainage terminals up
small to 1: mile in extent

9 y,,, Channels: up to 100 yd wide and 5 ft
small deep; commonly anastomosing, with

low flood banks

Soil*

Coarse-textured alluvial soils
(la. Ih); no records for unit 3
but texture-contrast soils (7e)
could occur on such situations

Gradual transitions from the
soils of units 1 and 2 to red
clayey sands (3d) and red earths
(4<1)

Red clayey sands (3d)

Red sands (3f)

Plant Community

Sparse)ow trees over AJ"istida brOlvniana
(kerosene grass). minor EmgJ"ostis
eJ"iopoda (woollybutt). or short grasses
and forbs

Similar to units I, 2. and 3, also A.
aneUrlJ (mulga). minor A. kempealla
(witchetty bush) and Bassia spp.

As units 1, 2, and 3

Sparse shrubs and low trees over
Aristida brOWllialla (kerosene grass) or
Triodia basedowii (spinifex)

Sparse shrubs and low trees over
Zygocltloa paradoxa (cane grass)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(81) TODD LAND SYSTEM (300 SQ. MILES)

Sparsely timbered plains and flood-outs of the Todd River (Plate 5, Fig. 1) on the south side of the MacDonnell
Ranges.

Geology.-Quaternary wash derived mainly from igneous and metamorphic rocks. Overlying minor basins
and piedmonts.

Geomorphology.-Depositional surfaces: coalescent flood-plains of the Todd River and its tributaries; gradient
of main channel about 1 in 750, tributary gradients above 1 in 350.

Water Rcsources.-Ground-water prospects are generally good. Large supplies of good to moderate-quality
water are available from suitably developed sand and gravel aquifers at depths from 30 to 500 ft.

Climate.-Nearest comparable climatic station is Alice Springs.

Unit

2

Area Land Form

Large Outer plaIns: inter-drainage sectors up
to i mile wide; flat, or gently undulating
surfaces originating as parallel or inter
lacing flood-banks in tracts up to 5
miles wide

Medium Drainage depressions through unit (:
up to 400 yd wide and 5 ft deep; flat
central tracls with scalded, slony sur
faces; gentle, concave marginal slopes

Soil*

Rather coarse-textured alluvial
soils (la, lb, Ill, Ii) and red
clayey sands (3d)

Medium-textured alluvial soils
(ld,1, lc)

Plant Community

Sparse low trees or A. kempealla
(witchetty bush) over short grasses and
Forbs or minor Eragrostis eriopoda
(wDoIlybutt)

Sparse low trees or minor A. alwura
(mulga) over short grasses and forbs or
Eragrostis eriopoda (wDollybutt)

3

4

Y''Y
small

Small

Distributary channels: flat floors up to
200 yd wide and incised up to 5 ft in
unit 5

Alluvial basins: up to 1 mile in extent

Sparse low trees over short grasses and
forbs or Chloris acicularis (curly wind
mill grass)

Koehia aphyl/a (cotton-bush), some
areas with E. miel'otheea (coolibah)

5

6

7

8

Medium Inner plains: extensively scalded, flat
surfaces up to 1 mile wide

Very Levees: up to 100yd wide and 5 fthigh;
small back slopes 0·25-0·5%

Very Dunes: up to 10 ft high, with rounded
small cresls, and 10--20% marginal slopes;

suTfaces fixed by vegetation

Very Main channels: up to 250 yd wide and
small 5 ft deep: commonly anastomosing,

with low flood banks

Coarse to medium-textured
alluvial soils as for the above
units

Coarse-textured alluvial soils
(10)

Red sands (3f)

Bed-loads mainly of sand and
grit, with gravel banks

Sparse low trees or minor A. georgi/laC
(gidgee) over short grasses and forbs or
Eragrostis eriopoda (woollybutt)

Sparse low trees over short grasses and
forbs or Chloril> acicularis (curly wind
mill grass)

Sparse shrubs and low trees over
Aristida brolVnianu (kerosene grass) or
Eragmstil> eriopoda (woollybutt)

E. camaldl/lel/sis (red gum)-A. eslro
phio/ata (ironwood) or E. microtheca
(coolibah) over Chloris acicularis (curly
windmill grass), BOfhriochloa ell'arlialla
(blue grass)-Erdalia If/Iva (silky brown
top), or Aristida brOlVl/lalla (kerosene
grass)

*Tile numbers in parentheses in this column refer to soil groupings in Part VIII.
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(82) WOODDUCK LAND SYSTEM (600 SQ. MILES)

Sandy plains adjacent to uplands in the northern part of the area.

Geology.-Quaternary wash derived mainly from sandstone.

GeomorphoIogy.-Depositional surfaces: alluvial fans up to 2 miles long, locally coalescing to form intermont
plains; upper sectors with slightly incised distributary drainage; middle sectors with alternating active and more
stable zones; lower sectors with sand plain, dunes, and terminal basins; gradients 1 in 100 to 1 in 250.

Water Rcsources.--8upplies of ground water depend on the geology of the rocks underlying the shallow
alluvium. There are catchments suitable for surface storage.

Climate.-Cornparable climatic stations are Urandangie, Tea Tree Well, Barrow Creek. and Tennant Creek.

Unit Am Land Form Soil*- Plant Community

1 Large Active alluvial lobes flanking larger Coarse-textured soils-includ- Sparse low trees over short grasses and
drainage channels: scalded surfaces up ing red clayey sands (3d) and forbs, minor A,·ilitida browniana (kero-
to I mile wide, with small clay pans and alluvial soils (III) sene grass), or Eragrolitili eriopoda
shallow gullying (woollybutt)

2 Medium Upper fans: up to! mile long, gradients Sparse shrubs and low trees or minor
above 1 in 150 E. mierotheca (eoolibah) over Triodia

pIll/genii (spinifex) or T. basedowii
3 Medium Sand plain (spinifex) or Pleetrocll1le sellillzii (spini-

feK)

4 Small Inter-drainage sectors: up to ! mile A. alleum (mulga) over short grasses
long, gradients less than 1 in 150; no and forbs
channel drainage

5 Very Dunes: up to 15 ft high and extending Red sands (3f) Sparse shrubs ,"d low trees over
small up to -} mile down slope; surfaces fixed n'iodia basedowii (spinifex)

by vegetation

6 VOn' Alluvial basins: up to l' mile in extent Yellow clayey sands (5b) and E. mierotheca (coolibah) over Chryso-
small cORrse-textured yellow earths pogon [allax (golden-beard grass) or

(50) Themeda avel/aeea (oat grass)

7 Very Channels: up to ISO yd wide and 5 ft E. call1a/dlllellsis (red gum}-A. estro-
small deep; braiding, with low flood banks in phiolara (ironwood) over Chloris adel/-

upper sectors, narrowing down slope; loris (curly windmill grass), Themeda
only the larger channels persist through avellaeea (native oat grass), or Bothri-
unit I, where they split into shallow ochlaa ewartialla (desert blue grass)-
distributaries feeding unit 6 Eulalia [II/PO (silky browntop)

• The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(83) AoNERA LAND SYSTEM (100 SQ. MILES)

Small plains with mulga. adjacent to uplands in the north~east of the area.

Geology.-Quaternary wash derived mainly from sedimentary rocks.

Geomorphology.-Depositional surfaces: alluvial fans up to 5 miles long; upper sectors in valley re~entrants,

with short feeder drainage and braiding main channels; middle and lower sectors with extensive stable plains
and active alluvial lobes and basins; gradients 1 in 50 to 1 in 350.

Water Resources.-Ground-watcr prospects variable. Supplies of good to moderate-quality water may be
available from shallow alluvium or underlying sandstones where these are present. There are catchments
suitable for surface storage.

Climate.-Nearest comparable climatic station is Barrow Creek.

'.':::'.~' ".:. '.=: .... ........;; ...: ...
.. ..,•..•.\. )'·":iC:·::::.: ..•?."'....:.;.~

.\!~i!;.'~... ,·'mnJ;im"i~~:[~:t:~

Unit Am Land Form Soil* Plant Community

I Medium Active alluvial lobes: up tu 4 miles Red earths (4e). and-transitions Sparse low trees or minor A. Qlleura
long, and widening down slope to 1 to yellow earths (5a) (mulga) over short grasses and forbs or
mile; scalded surfaces with minor clay EragJ"Ostis eriopoda (woollybutt)
pans; gradients less than 1 in 150

---
2 Large Stable inter-drainage sectors down A. alleura (mulga) over short grasses

slope from unit I: up to 2 miles wide, and forbs or Emgrostis eriopoda
gradients I in 150 to I in 350 (woollybutt)

---
3 Small Alluvial basins: generally elongate and Soils with features indicating E. microtheca (cooIibah) or E. camalal/-

up to -l mile wide some periodic, prolonged satu~ leI/sis (red gum)-A. estrophiolata (iron~

ration, e.g. a texture-contrast wood) over Rassia spp., short grasses
soi[ (7h) and forbs, Chrysopogoll Jal/ax (golden-

beard grass), or Themeda avellacea
(native oat grRSS)

4 Medium Upper fans and aprons: up to -! mile Nu records, possibly sandy Sparse shrubs ,nd low trees over
long, gradients above 1 in 1SO and/or stony soils Triodia basedowii (spinifex)

5 Very Channels: up to 50 yd wide and 2 ft --- E. camaldule1/sis (red gum}--A. estro-
small deep; main channels arc typically braid- phiolata (ironwood) or E. lIlierotheea

ing in upper sectors, narrowing and (coolibah) over Chloris adelllaris (curly
distributing down slope windmill grass), BotlJriochloa ewartiallu

(blue grass)-Eulalia Jrdva (silky brown-
top), or MlIehlenbeckia cmminghamii
(lignum)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(84) DEERING LAND SYSTEM (100 SQ. MILES)

Open plains in the western MacDonnell Ranges.

Geology.-Quaternary wash.

Geomorphology.-Depositional surfaces: alluvial farts up to 6 miles long; upper sectors with little channel
drainage; middle sectors with stable plains traversed by active flood-plains; lower sectors mostly sand plain;
gradients 1 in 150 to 1 in 350.

Water Resources.-Ground-water prospects variable. Supplies of stock water may be obtained from shallow
alluvial aquifers. Surface catchment may be necessary.

Climate.-Nearest comparable climatic station is Hcrmannsburg.

.\~:::::::.......
......:::::.......

-.:.;.;

Unit Are, Land Form Soil* Plant Community

1 Small Upper fans: up to} mile long, gradients Mainlysevere?;scalded texture- Bare and scalded, Rassia spp., minor
above 1 in 150 contrast soils 7e), very locally, Koellia apllyUa (cotton-bush), Atl'iplex

red clayey sands (3d) vesicaria (saltbush), A,ytrebla peelillala
2 Medium Inter-drainage sectors; up to 3 ntiles (Mitchell grass), or Eragroslis xerophila

long, gradients 1 in 150 to 1 in 250; (neverfail), some areas with Eremophila
split into tracts up to t mile wide by spp.-Hakea leueoptera
unit 3

---
3 Medium Distributary drainage tracts: scalded

tracts up ,to 500 yd wide through unit 2

4 Small Active flood-plains: up to 500 yd wide
flanking main channels, V~y Sand banks; wind-modified alluvial Texture-contrast soils " fo' Sparse low trees 0' Acacia al/ef(fa

small trains upto 10 fthigh, 100 yd wide, and units I to 4 but less scalded and (mulga) over Bassia spp.
extending up to I mile down slope with deep (e.g. >2 ft depth)

subsoil pans on low rises
6 Medium Sand plain: hummocky surfaces with

up to S ft relief

7 V,CJ Levees: single or multiple banks in zones Coarse-textured alluvial soils Sparse low trees over short grasses and
small up to 200 yd wide bordering unit 9 (la, Ill) forbs

8 V,'Y Pans: up to 200 yd in extent in units 3 No records Bare ground
small and 6

---
9 Very Channels; up to 50 yd wide, generally --- E. eamaldlllen:;is (red gum)-A. estl'O-

small shallow, braiding locally pllialata (ironwood) over Chloris aciclt·
juris (curly windmill grass)

*The numbers in parentheses in this column refer to soil groupings in Part Vill.
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(85) HAMILTON LAND SYSTEM (400 SQ. MILES)

Plains, treeless or with mulga, on the north flank of the MacDonnell Ranges.

Geology.-Quaternary wash derived from igneous and metamorphic rocks.

Geomorphology.-Depositional surfaces: alluvial fans up to 6 miles long; upper sectors with short distributary
drainage; middle sectors with alternating active and more stable zones; lower sectors with extensive active
alluvial plains; gradients 1 in 500 to 1 in 1000.

Water Resources.-Ground-water prospects generally good. Sands and gravels yield supplies of good to
moderate-quality water where they lie below the water-table.

Climate.-Comparable climatic stations are Alice Springs and Tea Tree Well.

Unit "''" Land Form Soil" Plant Community

1 Largc Active alluvial lobes and plains: tracts Mainly texture-contrast soils Short grasses and forbs. minor Bassiw
up to t mile wide below larger drainage (7e. 7g), locally replaced by or spP,. Eragrostis xerophila (neverfail)r
flood-outs, broadening down slope into in a complex with red coarse- Chenopodium fll(I'icoJlJIlJII (bluebush), or-
extensive alluvial plains; scalded stony structured clay soils (8a) Kochia aphylla (cotton-bush); smaU
surfaces. clay pans, shallow gullying, arcas with A. anel/fa (mulga)
and minor gilgais in lower parts

2 Medium Stable inter-drainage sectors: 1-3 miles Red earths (4e) A, allef/ra (mulga) over short grasses
long. gradients less than 1 in 150; hum- and forbs or Eragroslis eriopoda
mocky. scalded surfaces traversed by (woollybutt)
unit 3

---
3 Very Distributary drainage tracts: ill-defined A. aneura (mulga) over short grasses

smaIl flat drainage floors up to 300 yd wide and forbs, Emgrastis eriopoda (woolly-
and lowered to 2 ft in unit 2 butt). or minor Chloris acicularlS (curly

windmill grass)
--

4 Small Upper fans: 1 mile long, gradients I in No records; prohably mainly Sparse low trees or minor A. kell/peana
150; up to 25% occupied by shallow coarse-textured alluvial soils (witchetty bush) over short grasses and
distributary channe.ls forbs or Emgrostis eriopoda (wDolly-

butt)

5 y,,, Sand banks: up to 5 ft high and too yd No records. possibly texture- Short grasses and forbs or Eragrostis
small wide, commonly near the lower margins contrast soils with deep sandy eriopada (woollybutt)

of the land system topsoils

6 Very Channels: up to 50 yd wide and 2 ft Bed-loads mainly sand and grit E. camaldlllensis (red gum)-A. estro·
small deep phiolata (ironwood) over Chloris aciclI-

laris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(86) UTOPIA LAND SYSTEM « 50 SQ. MILES)

Plains with bluebush swamps (Plate 5, Fig. 2) in the north-east of the area, near Utopia homestead.

Geology.-Quaternary alluvium.

Geomorphology.-Depositional surfaces: alluvial fans up to 4 miles long; upper sectors with short feeder
channels and braiding larger channels with flanking flood-plains and terminal delta fans; lower sectors with
alluvial basins and flanking sand banks; gradients 1 in 50 to 1 in 350. .

Water Resources.-Supplies of moderate-quality ground water are available from alluvial, kunkar, and sand
stone aquifers to supplement natural surface storage.

Climate.-Nearest comparable climatic station is Tea Tree Well.

0,'
v

"",...+ .7,""""".
TOll>'"

.. ....

Unit Area Land Form
-~-

1 Small Flood-plains: up to 200 yd wide

~~-

2 Small Delta fans: stony surfaces up to i mile
long, with closely spaced small drainage
channels el<tending in linear gilgais;
gradients 1 in 250 to I in 350

3 Medium Alluvial basins: up to I mile in el<tent;
flat floors, and concave marginal slopes
up to 300 yd long and attaining 1%

4 Medium Alluvial fans: up to t mile long, gradi·
ents above I in 150

5 Small Sand banks: up to 500 yd in extent,
with flat crests up 10 5 ft high; surfaces
fixed by vegetation; forming islands in,
or bounding, unit 3

6 V''Y Channels: up to 50 yd wide and 2 ft
small deep, braiding in uppermost sectors,

breaking into distributaries down slope

Soil'"

No records

Greyish coarse-structured clay
soils (8b)

No records, but probably sandy
and/or stony soils

Sands (colour not known)

Plant Community

Sparse low trees avec short grasses and
Forbs

Chenopodium auricomum (bluebush)

Sparse shrubs and low trees over
Triodia basedowii (spinifex)

E. camaldulensis (red gum)-A. estrv-.
phiofata (ironwood), or minor E. micro
theca (coolibah) over ClIloris acicu{aris
(curly windmill grass), Bothrioc1l1oa
ewartiallo (blue grass)-Eulalia full/a
(silky browntop), or minor Mllelllell
beckia cllllllillgllamii (llgnum)

*The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(87) UNDIPPA LAND SYSTEM (100 SQ. :MILES)

Mitchell grass plains (plate 9, Fig. 1) mainly on the north flank of the MacDonnell Ranges.

Geology.-Quatemary wash derived from igneous and metamorphic rocks.

Geomorphology.-Depositional surfaces: lobate alluvial fans up to 4 miles long; gradients about 1 in 250.

Water Resources.~Large supplies of good to moderate-quality ground water are available from alluvial
aquifers at depths from 100 to 300 ft near Mt. Hay. At Undippa moderate-quality water may be available
from underlying weathered metamorphic rocks.

Climate.-Comparable climatic stations are Alice Springs and Tea Tree Well.

Unit Area Land Form Soil* Plant Community
---

I Medium Stable inter-drainage sectors: up to Red coarse-s.tructured clay soils Astrebla pectillata (Mitchell grass) 0,
It miles long; upper parts seamed with (Sa) Eragmstis xerophila (neverfail)
small distributary channels, lower parts
unchannelIed, but extensively scalded

---
2 Large Active alluvial plains: up to 3 miles

long. narrowing up slope into individ-
ual fans between unit 1; prominent
gilgais in lowest parts; little channel
drainage, but shallow gullying locally

3 Very Alluvial basins: up to -i mile in extent Red and brown coarse- Chenopodi/lm ol/riCOtlll/ll1 (bluebush)
small structured clay soils

4 Very Channels: up to 25 yd wide and 5 ft --- Absent
small deep, generally anastomosing in upper-

most sectors, breaking into distribu-
taries down slope

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(88) AMADEUS LAND SYSTEM (1800 SQ. MILES)

Salt pans and fringing dunes (Plate 13, Fig. 2).

Geology.-Quaternary evaporite and clay and aeolian sand.

Geomorphology.-Depositiollal surfaces: saline pans and their marginal features; surface and subsurface
drainage foci.

Water Resources.-Moderate-quality to saline ground water is available at shallow depth.

Climate.-Comparablc climatic stations are Henbury and Tea Tree Well.

Dnit Area Land Form Soil>!' Plant Community

1 Large Central pan floors: flat, locally salt- Waterlogged saline clays Bare ground
encrusted surfaces

2 Very Channels: through unit 5; up to 20 yd
small wide and 5 ft deep

3 Small Pan margins: gentle slopes, locally dis- Gypseous and calcareous sands Melaleuca glomemla (tea-tree) and/or
sected by tributary channels Arthrocllc/IIu/II spp. (samphire), minor

Bassia spp.
4 V,,,, Banks: of unconsolidated gypseous and

small calcareous sands, commonly with sur-
face crusts; up to 10 ft high and 20 yd
wide

5 Small Tributary alluvial flats: severely scalded Texture-contrast soils (1e, 1i}------ Bassia spp. or minor AtJ"iplex mUII/nll-
surfaces with clay pans and shallow mostly unstable with saline laria (old-man saltbush)
gumes scalds and wind-piling

6 Very Calcrete terraces: up to 25 ft high and Deposits with very little soil Bassia spp. or minor KQcllia astrotricha
small ~ mile wide; stony flat upper surfaces; (bluebush)

marginal brcakaways up to 15 ft high,
of hardened calcrete, Rnd steep loose Sparse shrubs ond low trees or A.
slopes in underlying soft fill or weath- kempeallQ (witchetty bush) over short
ered bedrock grasses and forbs

---
7 Medium Dunes: up to 40 ft high; single ridges, Red sands (3f) Sparse shrubs and low trees, minor

or multiple dunes in tracts up to y mile Melaleuca glomerata (tea-tree), 0'
wide; on windward margins they form CaSUaI'illa decaislIealla (desert oak),
stable fringing dunes, but on leeward over Triodia basedolVii (spinifex), minor
shores they are irregular in form, with T. plIl/gells (spinifex). or Plectradllle
significant amounts of moving sand; in pilI/gens (spinifex)
larger pans they may form crescentic

Cassia eremophilaislands over short grasses
and forbs

* The numbers in parentheses in this column refer to soil groupings ill Part VIII.



PART III. CLIMATE OF THE ALICE SPRINGS AREA

By R. O. SLATYER*

1. INTRODUCTION

On a climatic basis the whole area falls into the arid classification of Meigs
(1953). Meigs defines an arid region as one in which the rainfall is not adequate for
the regular production of crops and this description is appropriate for the Alice
Springs area.

The Commonwealth Bureau of Meteorology (personal commnnication) regards
the general weather pattern in the area as being controlled by two factors, the geo
graphical location of the area in the centre of a continent and the seasonal march of
the pressure systems.

When the sun is furthest north (the winter solstice) the subtropical belt of high
pressure is centred usually between latitudes 30 0 S and 35°S. Alice Springs lies in the
northern parts of this high-pressure belt, the so-called "south-easterly trades" region.
This high-pressure belt is not a continuous area of high pressure but is broken up
into high-pressure cells with a trough of lower pressure lying around each cell. As the
sun moves south so the pressure systems move southward until by the su=er
solstice the main high-pressure centres are to the south of the continent. Even during
this season the Alice Springs area is still dominated by the south-easterly trades but,
being further removed from the high-pressure centre, they are not so strong and
persistent and frequently low-pressure troughs extending southward from the tropical
low-pressure belt affect the area. This seasonal progression makes possible the
recognition of fOUf main synoptic types:

(a) The south-easterly trade situation.
(b) The passage of low-pressure troughs between the high-pressure centres

during winter.

(e) The passage of low-pressure troughs from the tropical low during su=er.
(d) The tropical cyclone situation.

The south-easterly trade is most persistent throughout the year with a frequency
of occurrence averaging between 40 and 50%. During the months April to October,
the situation is characterized by bright clear skies and usually excellent visibility.
From November to March, with the sun more nearly overhead and the pressure belts
displaced southward, the weather is characterized by greater cloudiness and higher
temperatures. Although many of the days are cloudless, moist tropical air masses in
the upper levels penetrate the area more frequently and there is often high and
middle-level cloud present. Day-time temperatures are high and the higher tempera
tures and lower humidities make the soil more susceptible to wiud movemeut. Dust
haze is more marked during this season.

* Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.
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During the winter months this south-easterly situation is interrupted every
7 to 10 days by the passage of a trough associated with a depression centred well to
the south. On most occasions the passage of the trough is barely noticeable. Ahead
of the trough the wind becomes more easterly, sometimes backing to north-west for a
few hours. With the passage of the trough the wind backs to south, then rapidly to
south-east. Temperatures are usually below normal and frosts occur regularly for
several days. There is usually some high and middle-level cloud; on occasions the
passage of these southern troughs coincides with a marked inliow of moist air aloft
and some rain may occur. On very rare occasions the rainfall will be heavy with falls
of I in. to 2 in. over a large area.

During the summer months the south-easterly sitnation is interrupted by the
intrusion of moist air from the tropics in a trough of low pressure. These intrusions
result in a marked increase in humidity often persisting for several days. Sporadic
heavy rainfall from violent .convectional thunderstorms occurs. Rainfall of this type
comprises most of the annual rainfall and accounts for the high variability of the
summer rainfall in the area.

The fourth synoptic type, the tropical cyclone situation, occurs only during the
summer months and then only rarely, the average being less than once per year. The
situation is of extreme importance from a land-use point ofview in that the widespread
very substantial rainfalls are associated with these cyclones. Cyclones move into the
area from Queensland or the Darwin area, less commonly from Western Australia.
By the time they reach Alice Springs the wind strength has normally abated to some
extent. Humidity is high but temperatures are below normal, hence conditions are
not uncomfortable. Rain persists for 24 to 48 hr usually as a light steady fall inter
spersed with occasional heavy thunderstorm showers. Total rainfalls of 4 to 8 in. can
be received.

II. GENERAL CLIMATIC CHARACTERISTICS

Ca) Rainfall

Average annual raiufall increases from 5 in. at the south-eastern extremity of
the area to 14 in. along the northern margins, the seasonal regime showing a summer
maximum which becomes progressively more marked towards the north. Super
imposed on this general pattern is a definite topographic inliuence caused by the ridge
of higher country across the centre of the area and the relatively higher altitude of the
land north of the ranges.

As has been described in other sections of this report, the MacDonnell Ranges
traverse the centre of the area from east to west rising to heights of about 5000 ft.
The increase in altitude from the south side of the rauges is quite abrupt and a definite
rain shadow effect is evident in the summer rainfall pattern, the October-March values
decreasing from 7' 5 to 5·2 in. over 100 miles south of Alice Springs.

The winter-rainfall pattern also shows a marked dependence on topography.
In general, winter rain decreases from about 2·5 in. in the south-western corner of
the area to about 1·3 in. in the northern margins. However, no areas of less than
1000 ft altitude receive more than 2 in., and even Charlotte Waters on the southern
border at 700 ft receives only I·7 in.
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The main peak in the annual rainfall distribution is in January aud February
and the main trough in August and September. There is a minor peak in the winter
rainfall period in May and June. These general features of the annual rainfall regime
are illustrated in Table I and Figures 2 and 3 where histograms of monthly and
seasonal rainfall are snperimposed On isohyet maps.

.
TENNANT CREEK

MT. DOREEN_ J:
HS. ~

,,'

HERMANNSBURG.
MISSiON

..L. TEMPE DOWNS. "'
HENB~RY ...

HS.~

Fig. 2.-Isohyets and histograms of annual rainfall distribution (July to June)
at recording stations.

In general the number of rainy days increases from south to north as total rainfall
increases and intensity of rain per wet day likewise increases with increase in the
proportion of the rainfall received from su=er-rainfall sources. At Tennant Creek
and Charlotte Waters, for example, the annual rainfalls of 13·9 in. and 5·1 in. are
received over 30 and 25 days respectively. Thus the rain per wet day ranges from
0·46 to 0·20 in.

Although abont half of the rainy days are isolated occurrences, the remainder
occur as wet days in periods of rainy weather. Rainy weather does not usually persist
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for more than five days, however, and the freqnency of occnrrence of wet periods
decreases with increase in their duration. In Table 2 and Figure 4 these data are
summarized. Table 2 gives the expected number of wet periods of specified duration
at Tennant Creek, Alice Springs, and Charlotte Waters. Figure 4 reveals the pro
portion of wet periods of varying duration at each of these centres. A "wet period"

TENNANT CREEK. ~
,-------,---1';'1j-,----,-----,<.'

--------
\2 WI. ?.L--r:5i"N.-" - _, -----.

it
~r~-------

-- - ~
___ --- - Z • ALICE SPRINGS--' --J

.HERMANNSBURG - -
MISSION 1.!!:!-- _ - -

1 --
__ _ ~T~o::s H~ ~ ___

-- HENBURY HS fj ______
/'

~
/'

/

MT. CA~GH ~ ~HARLOTTE WATERS

L--d,,",.-----,!"",.--"-.::,,!,,:O.,-.L----'----",!;,.,..-.L__-'::,~",". ~,~,.,"._-, <.'

Fig. 3.-Average seasonal rainfall of the Alice Springs area. Solid lines and solid
histograms refer to AprU-8eptemher rainfall. Broken lines and shaded histo

grams refer to October-March rainfall.

is defined as a period of rainy weather which is terminated by more than two con
secutive dry days.

The expected number of wet periods at Tennant Creek varies from about 2·5
per month in mid summer to less than O· 5 per month in late winter. In summer
slightly less than half of these periods extend for more than 2 days but in winter less
than one-quarter are of this duration. At Charlotte Waters the expected number of
wet periods approximates 1 per month, and the proportion of the periods of more
than 2 days' duration is less than one-quarter in all months. The situation at Alice



LANDS OF THE ALICE SPRINGS AREA 115

Springs is somewhat intermediate. There is a decrease in the freqnency and duration
of summer falls relative to Tennant Creek but more winter-rainfall periods occur than
at the other stations.

The amount of rain received per wet period shows a parallel relationship which
is summarized in Table 3 and Figure 5. At Tennant Creek 5·2 wet periods, in which
O' 5 in. or more were received, occurred during the summer period and O' 9 during

TENNANT CREEK

'"

'"

'00

'"

'"
o

'00

SUMMER
(OCT.-MAR.)

~
1 2 3 <I " 6

DAYS

SUMMER
(OCT.-MAR.)

~
• 2 3 .. " 6

DAYS

WINTER
(APR.-SEPT.)

L
I 2 3 .. " 6

DAYS

ALlCE SPRINGS

WINTER
(APR,-SEPT.)

~
1 .2 3 .. !I 6

DAYS

LL
123<1"6 123456

DAYS DAYS

00

w
og60

W

~ <10
W•

'0

o

SUMMER
(OCT.-MAR.)

CHARLOTTE WATERS

WINTER
(APR.-SEPT.)

Fig. 4.-Proportion of wet periods of different duration,
expressed on a seasonal basis, for Tennant Creek, Alice

Springs, and Charlotte Waters.

the winter. The comparable figures for Alice Springs and Chariotte Waters were
3· 9, 1· 6, and 1· 7, O· 7 respectively, the more pronounced winter rainfall at Alice
Springs being immediately apparent. The chances of receiving wet periods in which
more than 2·0 in. of rain occurred are much less, in summer the values are 1·6 for
Tennant Creek, I· 3 for Alice Springs, and 0·3 for Charlotte Waters, wbile in winter
only at Alice Springs is there a significant chance of receiving falls of this magnitude.

In general the rainfall pattern throughout the area conforms to the limits
represented by these three stations, although stations of higher altitude usually have
significantly higher rainfall than those of low altitude in otherwise equivalent
situations.
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(b) Dew

Although dews are of considerable significance in some arid regions as an
additional source of water for plants, they are of very minor significance in this area
as they rarely occur except during or for a few days following falls of rain. In the
absence of humid onshore winds which are instrumental in causing dews in some
coastal deserts, atmospheric humidity in this area is normally so low that even with
the marked drop in temperature at night, dew-point temperature is seldom approached.

,~

TENNANT CREEK

SUMMER
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L
• 2. " " " "
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1 2. " " " 6
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~'OL~ 40

••

I 2. " " 5 6
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L
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Fig. 5.-Proportion of wet periods of different total rainfaU,
expressed on a seasonal basis, for Tennant Creek, Alice

Springs, and Charlotte Waters.

(c) Temperature

The annual temperature regime is characteristic of an area in the arid centre of
a contiuent and is characterized by marked seasonal and diurnal fluctuations. These
features are illustrated in Figure 6.

It is also apparent from Fignre 6 that the higher altitude of Alice Springs
suppresses night temperatures to a level slightly below those at Charlotte Waters, and
in summer reduces day temperatures several degrees below those at Charlotte Waters.
At Tennant Creek the peak in the temperature curve is in December, as temperatures
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in January, February, and March are suppressed several degrees by rain. At each
centre, however, summer daily temperatures in excess of 100 of occur almost con~

0'
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00
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~
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Fig. 6.~Mean monthly maximum and minimum tempera
tures and 3 p.m. relative humidity for Alice Springs. Char

lotte Waters, and Tennant Creek.

tinuously except dnring (or for a few days following) falls of rain or during periods
in which an inflow of southern air penetrates the area.

The marked diurnal fluctuations in temperature are a direct result of the
extreme radiation conditions which normally prevail, with low humidity and little
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cloudiness to interfere with either incoming or outgoing radiation. The reduced
diurnal variation at Tennant Creek during the sunnner may be attributed to the
increased cloudiness and higher humidity at that time.

Foley (1945) reports that frosts are a rare occurrence at Tennant Creek, but
that a definite frost season exists at Alice Springs and Charlotte Waters. At Barrow
Creek occasional frosts occur in July, but in general very few frosts are recorded in the
area north of the MacDonnell Ranges, particularly in areas below 1700 ft altitude.

"

,

,
JULY AUG. SEPT. OCT. NOV. DEC. JAN. FEa. MAR. APR. MAY JUNE

Fig. 7.-Mean monthly evaporation from standard 3 ft
diameter tank: evaporimeter at Alice Springs.

Using a criterion of 36°F screen temperature as representing frost conditions on
the ground surface, Foley reports that at Alice Springs the average date of the first
frost is May 21 with a mean deviation of 13 days and the average date of the last frost
is August 30 ± 14 days. At Charlotte Waters the comparable figures are June 2 ± 12
days and August 4 ± 9 days. Thus the average frost season at Alice Springs is 102
days and at Charlotte Waters 64 days, the longer period at Alice Springs being
directly attributable to the higher altitudes.

The average date of the first screen temperature of 32OF at Alice Springs is
June 9 ± 10 days, and at Charlotte Waters it is June 28 ± 11 days. The average
dates for the last 32°F screen temperature at each centre are August 6 ± 12 days
and July 19 ± 12 days. As mentioned later, these figures sometimes provide a better
guide to conditions which suppress growth of winter-active species.

(d) Humidity

Humidity is low throughout the area except during and shortly after periods of
rainy weather. At Alice Springs and Charlotte Waters absolute humidity values do
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not fluctuate much throughout the year, but relative humidity figures show an
increase in the winter months as temperature limits fall (Fig. 6). At Tennant Creek
this increase during the cooler winter months is also apparent; in addition there is a
real increase in humidity during late Summer as a result of the wet-season rain.

The very low relative humidity values (of the order of 30% at Alice Springs)
explain why dews are of rare occurrence since night temperatures must fall almost to
freezing point before dew point is reached.

(e) Evaporation

Evaporation data are available only for Alice Springs but in view of the lower
temperatures experienced at this locality it is to be expected that total evaporation
would probably be a little higher at Tennant Creek and Charlotte Waters.

Data for Alice Springs from a standard 3-ft diameter tank evaporimeter are
presented in Figure 7. The marked increase in evaporation from winter to summer is
evident, as are the extremely high valnes recorded during the snmmer months. Total
evaporation averages 95 in. per year.

III. CLIMATE-VEGETATION RELATIONSHIPS

Although rainfall is by far the most important climatic factor affecting the
distribution and growth of plants in this area, most of the permanent components of
the natural vegetation are qnite sensitive to low temperature and remain virtnally
dormant during the winter even when significant falls of rain are received. Snch
species make rapid growth soon after the cessation of frosts in the spring which
continnes until any accumulated soil-water storage is exhausted. They then make
intermittent growth following the sporadic summer rains. As distinct from this
behaviour a number of ephemerals, particularly those of the family Compositae, are
winter-active and make rapid growth on the winter rains. However, these species
only root to a depth of about 6 in. and so do not seriously deplete the soil-water
reservoir if previous falls have penetrated to a reasonable depth.

The following notes are set out to evaluate the water factor of the climate, and
the temperature factor, in turn. Attention is paid only to pastures since the rainfall is
too low to support any regular cropping system.

(a) Rainfall Effectiveness

A number of studies have been made on this subject dealing with arid regions
in South Australia (Trumble 1939, 1945), Queensland (Farmer, Everist, and Moule
1947), and New South Wales (Andrews and Maze 1933; Lawrence 1941; White 1955).
For the purpose of this study none of the techniques used by these investigators is
strictly applicable but that of White (1955) has been used to modify a technique
employed by Slatyer (1960) to assess the significance of sporadic falls of rain in the
Yass Valley of southern New South Wales.

Since the Alice Springs area is essentially one in which grazing of natural
pastures is the primary form of land use, it is important to gauge the frequency of
occurrence of those falls of rain which are significant in promoting vegetative
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growth. Because the plant communities are normally grazed at moderate levels the
vegetation is usually at subclimax stage, although some of the less palatable com·
munities exist virtually in climax form. Because of this feature it is difficult to interpret
climatic data in any manner which yields quantitative data on plant growth, instead
it is only possible to assess vegetative responses in such subjective terms as "general
renewal of growth".

However, the low grazing pressure makes such a subjective interpretation of
value, since the appearance of young shoots in an inert pasture indicates the presence
of palatable and nntdtious plant material. It must be realized, however, that the
estimates made bear little relation to the water requirements of plants for continued
active growth.

(i) Technique.-Recognizing that the sporadic nature of the rainfall in this
region results in intermittent growth by the vegetation, it is important to assess
firstly the frequency of falls of rain which merely serve to enable germination of
annuals and regrowth of perennials to co=ence, and secondly the frequency of
subsequent falls which make possible continued growth by the vegetation.

For the first purpose it was assumed that if sufficient rain fell to result in positive
soil-water storage for one week, this would enable the requirements to be satisfied.
It was assumed that if the rainfall over a period of I wk exceeded O· 4Ew • for that
week this provision would be satisfied. A value of 0 '4Ew was selected because
transpiration would be low over the period and although evaporation would be at a
rate approximating 1· OEw while the soil surface remained wet, this would only be
maintained for 1-2 days following each fall and would then drop rapidly.

A comparison with recorded observations of species response indicates that this
procedure provides good agreement with field conditions.

For the second purpose, it was assumed that if initial rains (such as those
fulfilling the conditions outlined above) were followed by further significant falls of
rain so that some growth would persist for a period of 4 wk, a significant amount of
production could be expected to occur.

The evapotranspiration requirements for this 4-wk period were estimated as
amounting to O' 2Ew for the period. It was assumed that evapotranspiration for the
first 1-2 wk of the period (except for the :first 1-2 days while the soil surface remained
wet) would increase from a value close to zero to a value of approximately O' 4Ew•

As soil-water levels fell towards the end of such a period evapotranspiration would
decline to a value approaching zero.

Adoption of O' 2Ew to represent total water reqnirement over the 4-wk period
may tend to provide an estimate on the low side if a considerable amount of rain is
received and evapotranspiration approximates 0 ·4Ew for the whole period. Under
these conditions, however, it is very probable that the increased rainfall would
satisfy the requirement at 0 '4Ew so that the use of the lower value (0 '2Ew) would not
introduce errors.

In practice it has been found that in any 4-wk period in which the rainfall has
exceeded O' 2Ew, substantial pasture growth has occurred.

>it Ell' = evaporation from the free water surface of a standard tank evaporimeter.
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These criteria, which are based mainly on observed responses of species to
various amounts of rainfall, are nevertheless very similar to those indicated by the
critical water balance studies of J. L. Frith on spinifex and R. O. Slatyer on mulga
(uupublished data) conducted in tbis area. They also seem to be in order when it is
realized that evapotranspiration from an actively growing crop, adequately supplied
with soil water and covering most of the ground surface, approximates O· 6-0' SEw
(Penman 1949, 1956).

In the present study the two critical rainfall amounts are termed "initial
effective rainfall" and "effective carryover rainfall" respectively, using the terminology
of White (1955).

In assessing the critical values, recourse had to be made to saturation deficit
data to compute evaporation, since Alice Spriugs was the only station for wbich
evaporation data were available directly. As fouud by Farmer, Everist, and Moule
(1947) the ratio of monthly saturation deficit to monthly evaporation closely approxi
mated a value of 16 and this factor was used in obtaining estimates of Ew for Tennant
Creek and Charlotte Waters.

In Table 4 values for initial effective rainfall and effective carryover rainfall are
given for Tennant Creek, Alice Springs, and Charlotte Waters for periods com
mencing in the months indicated. Intermediate values apply for other stations.

From Table 4 it is apparent that the summer requirements at Alice Springs are
lower than at the other centres and tbis feature is characteristic of all stations of
bigher altitude. At Tennant Creek the February and March values are depressed
significantly by the summer rains with associated bigher humidity and lower tempera
ture. This feature only occurs in the extreme north of the area, in areas receiving more
than 12 in. of rain' annually.

Winter values throughout the southern and central parts of the area are very
similar. North of Tea Tree a gradual increase occurs until the values observed at
Tennant Creek are recorded.

(ii) Initial Effective RainfaU.-In Table 5 the frequency of occurrence of periods
of initial effective rainfall is given, on a monthly basis, for the seven stations in the
region for wbich more than 30 years of daily rainfall records are available.

Apart from minor differences between Barrow Creek and Tea Tree Well and
between Alice Springs and Hermannsburg, it is apparent that the general rainfall
pattern is strongly reflected in the occurrence of initial effective rainfall. In the summer
six months at Tennant Creek, Barrow Creek, and Tea Tree Well more than two
occurrences can be expected; this value decreases to about two occurrences at Alice
Springs, 1·4 at Henbury, and 0·6 at Charlotte Waters. The chances of receiving
initial effective rainfall in the winter six months are bighest in the central higher
section of the area, where about 1·6 occurrences can be expected, decreasing north
wards and southwards and reacbing a value of O· 5 at Tennant Creek. As with the
general rainfall regime January and February are the summer months in which initial
effective rainfall is most likely to occur and May and June are the winter months with
greatest probability.
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(ill) Effective Carryover RainfolI.-As is to be expected, the chances ofreceiving
effective carryover rainfall are significantly less than those of receiving initial effective
rain, particularly in areas of lowest rainfall.

From Table 6 the same general pattern is seen to be reproduced, although in this
instance the chance of receiving effective carryover rainfall in the summer six months
decreases from I· 8 at Tennant Creek to I· 3 at Alice Springs and o·2 at Charlotte
Waters. In the winter six months the values in the central part of the region are
significantly higher than elsewhere and of the order of I .O. The chances decrease
gradually to the north and south and as before, May and June are the winter months
in which effective carryover rainfall is most likely to occur.

In summarizing the data from these tables it is of interest to note that over the
whole year the number of periods of effective carryover rainfall is very similar at all
stations north of Alice Springs, despite the fact that the seasonal distribution is
markedly different, and approximates 2'0 per year. South of Alice Springs there is a
rapid drop to I· 5 periods at Henbury, decreasing with decreasing altitude to O' 5 at
Charlotte Waters.

These figures reflect the intense aridity which prevails over the area for most of
the year and highlights the fact that only two significant growth periods can be
expected each year even in the wetter parts of the area.

(b) Influence of Temperature

The primary influence of temperature on the rainfall effectiveness data just
presented is on the suppression ofgrowth of the perennial elements of the natural flora
during the frost season. Although long periods of high temperature occur during the
summer mouths this effect is largely felt through increased evapotranspiration by the
plants, which has been allowed for by a proportionate increase in the critical rainfall
requirement.

The activity of most of the perennial vegetatiou components, and of mulga
(Acacia aneura) and spinifex (Triodia spp. and Plectrachne spp.) in particular, is
severely depressed by frosts, individual plants showing virtually no growth response
to winter rains even though turgor recovery and resumption of metabolic activity
occur. Since the frost season is longest in the areas of higher altitude this effect is
most marked in these regions.

Because of this feature the data presented in Tables 5 and 6 must be interpreted
with caution, and with special refereuce to Table 6 it can be stated that in those years
in which any winter month has effective carryover rainfall, a significant growth
response can be expected in September after the frost season has ended.

(c) Water Requirements for Irrigation

Irrigation may be practised in small areas throughout the region when supplies
of surface or ground water are available. It is difficnlt to obtain accurate estimates of
the water requirements for irrigation since losses in delivery, frequency of irrigation,
size of irrigation area, and crop affect the quantity of water used.
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In order to provide some quantitative data which can be used for this purpose
estimates of evapotranspiration have been made for Tennant Creek, Alice Springs,
and Charlotte Waters, on the assumption that evapotranspiration is equivalent to
free-water evaporation. This value is slightly in excess of that for an extensive cover
of actively growing plants adequately supplied with soil water, but makes some
allowance for the fact that most irrigation areas in the region are small and are
subject to significant "oasis" effects due to the aridity of the surrounding country.
This assumed rate of evapotranspiration is in good agreement with that measured at
the Animal Industry Research Institute by Jackson (1958). In Table 7 the mean
monthly estimates of evapotranspiration are given together with mean monthly
rainfall and net irrigation need. To these estimates must be added a significant
amount to represent losses in delivery. This will be at a minimum if water is pumped
from an underground bore through pipes to the irrigated plots and at a maximum if
water is drawn through open channels from an exposed storage. The estimates could
also be reduced, by a factor of the order of 30~40%, if irrigatiou was used to ensure
only survival of plants rather than continued active growth.

IV. CLIMATE IN RELATION TO ANIMAL PRODUCTION

Only two aspects of climate can be considered in this context in the present
report: extreme temperature conditions and frequency of rainfall of sufficient intensity
to fill station dams and tanks.

In the former respect shade temperatures over 100 OF can be expected at most
centres between December and March for periods as long as 20 consecutive days.
In the higher parts of the area temperatures seldom exceed 105°F, but to the north
and, more particularly, to the south of the MacDonnell Ranges periods of 10 con
secutive days over 105° are not uncommon, and several days over 110° may be
experienced. Such conditions are extremely distressing to calves and to aged or sick
animals, particularly of the European breeds.

Winter temperatures are by no means extreme, despite the definite frost season
which occurs in most of the area. Although stock death is sometimes attributed to
low temperatures, it seems probable that low temperatures alone would seldom be
responsible for the death of healthy animals. This would apply particularly in
pasture areas when animals could shelter under trees where on typical frosty nights
temperatures can be significantly higher than in open areas. J. C. Turner (personal
communication) has observed nocturnal minima under groves of mulga, up to 5°F
higher than in adjacent exposed intergroves. The associated effects of frosts on
suppression of vegetative growth may be of more significance.

Because very little information is available on the intensity of individual storms
it is very difficult to provide good estimates of the frequency of falls adequate to
replenish station dams and tanks through run-off. Some estimate may, however,
be obtained from Table 3, since it can be anticipated that wet periods in which more
than 1·0 in. of rain fell would provide some run-off, and that periods in which
2·0 in. or more fell would provide significant run-off.

On this basis it can be seen that at Tennant Creek, 3·1 wet periods can be
expected between October and March compared to 2· 5 at Alice Springs and 1·0 at
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Charlotte Waters. Of these 1·6, 1·3, and 0·3 respectively can be expected to exceed
2·0 in. This snggests that over most of the area except the sonth-east and extreme
south at least one general recharge can be expected each summer.

In the winter the chances of wet periods occurring in which at least 2·0 in. of
rain is received are very low, but periods of 1 in. can be expected in most years in the
ranges and every second year in most of the remainder of the area. In the extreme
south-east, however, the chauces are only 1 in 5.
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PART IV. AN OUTLINE OF THE GEOLOGY OF THE ALICE SPRINGS AREA

By T. QUINLAN*

1. INTRODUCTION

Tbis outline of the geology of the Alice Spriugs area is the result of a rapid
reconnaissance survey and a review of previous work.

(a) Previous Work

Chewings (1914, 1928), Mawson anq Madigan (1930), and Madigan (19320,
1932b) determined the stratigraphic snccession in the western and eastern MacDonnell
Ranges. Hossfeld (1954) reviewed their work and the work of the Aerial, Geological,
and Geophysical Survey of Northern Australia undertaken between 1935 and 1940,
and gave an extensive bibliography for the area. Subsequently field parties from the
Bureau of Mineral Resources, Geology and Geophysics carried out detailed recon
naissance mapping of selected areas (see reliability diagram on geological map).
Some of this work has been published (Sullivan and Opik 1951; Joklik 1955; Noakes
1956; Opik 1956; Casey and Gilbert-Tomlinson 1956), but much of it is still being
compiled. This work together with that done since 1953 by the Resident Geologists
(based at Alice Springs) has resulted in a better understanding of the regional geology.

Much of the information presented here is based on the results of field work by
other geologists of the Bureau of Mineral Resources, to whom acknowledgment is
gratefully made.

(b) Geology in Relation to Land Systems and Land Use

Three broad lithologic units have been used in defining the individual land
systems. These are:
Metamorpbic and igneous rocks of Pre-Cambrian age;
Sedimentary rocks-folded, faulted, and mainly cemented---;Lower Proterozoic to
Upper Palaeozoic age;
Sediments-not folded bnt mainly compacted-Permian to Recent age.

The three broad lithologic nnits and the land systems are correlated in Table 8.
The lithologies of rocks of the three nnits and their geological structure govern

the efficient use to which land of the individual land systems may be pnt (Part XlI).
In particular:

(I) The mining industry has been mainly dependent on the occurrence of
mineral deposits in the igneous and metamorpbic rocks (Part V).

(2) The geological structure influences the distribntion of aquifers, and thus the
occurrence of ground water wbich can be used for stock or irrigation. The
value of an aquifer (i.e. whether it is bigh- or low-yielding) is determined
largely by its lithology (Part VI).

*Resident Geologist, Bureau of Mineral Resources, Geology and Geophysics, Alice Springs,
N.T.
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134 T. QUINLAN

(3) Soil types are dependent on the lithology of the parent rock. In general, soils
developed from igneous and metamorphic rocks are more fertile than those
developed from sedimentary rocks (part VIII).

As geological mapping of the area continues, some of the present ideas On
stratigraphy and general geology will undoubtedly be modified; but the land systems
outlined in this report will not be affected radically because, geologically, they are
based on lithology rather than age.

~ BASiN WITH SED)MENTS - tlOl FOLDED. BUT MAtNLY
I::::::::==:::: COMPACTED (or PERMIAN ....ND MESOZOIC AGE ONLV)

[ill IlASIHS wnH SEDIMENTARY ROCKS-FOLDElI, FAULTED,
AND MAINLY CEMENTED

1-...: I METAMORPt!IC AHD IGNEOUS ROCKS

GEORGINA

BAS'IN

I GREAT

I I I I 1/ ARTESIAN

I I I I I I I I I BASIN

I I I I I I I I I }

I I I I I I ,?
'l- I I I IV

b ~~I
I

l'. ~ ARUN A
131~ '32° '33" '34" '35" 1360

(MANN-MUSGRAVE RANGES)

Fig. 8.-Structural units.

II. STRUCTURAL UNITS

The Alice Springs area is underlain by portion of the Australian Pre-Cambrian
Shield, which consists of folded and faulted metamorphic and igneous rocks. Marine
transgressions in Upper Proterozoic, Palaeozoic, and Mesozoic time resulted in the
deposition of successive layers of sedimentary rocks over much of the area. The
thickness of these sediments varies from place to place and is greatest in four basins
which developed in the underlying basement rocks.

Six structural units have been defined. Their boundaries are outlined in Figure 8.
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(a) The Arunta Block

This name has been used (Noakes 1953) for that portion of the Australian
Pre-Cambrian Shield which underlies the southern half of the Northern Territory.
It has been formed by the metamorphism, folding, and faulting of sedimentary and
igneous rocks at several periods during Pre-Cambrian time. Within the Alice Springs
area the Arunta block crops out in three main areas: the northern portion of the
Mann and Musgrave Ranges near the South Australian border, the MacDonnell
and Harts Ranges in the centre of the area, and the area about Mt. Doreen and the
Reynolds Range to the north-west of Alice Springs. Elsewhere it is covered by
younger sediments that reach a maximum thickness of 30,000 ft in part of the
Amadeus trough.

(b) The Warramunga and Davenport Geosynclines

A thick sequence of sediments and igneous rocks was deposited in the Warra
munga geosyncline during the Lower Proterozoic. Following folding aud intrusion of
granites another thick sequence of sedimentary and igneous rocks was deposited in
the Davenport geosyncline which partially overlapped the Warramunga geosyncline.
The Davenport geosyncline was also folded and intruded by granites during the
Lower Proterozoic.

(c) The Amadeus Trough

The Amadeus trough (David 1950; Bureau of Mineral Resources 1960) was an
intracratonic structure in which sedimentary rocks ranging in age from Upper
Proterozoic to Upper Palaeozoic were deposited. The maximum thickness of sedi
ments preserved is between 20,000 and 30,000 ft.

(d) The Georgina Basin

Portion of the Georgina basin (Bureau of Mineral Resources 1960) lies within
the Alice Springs area. In this report, the Cambrian limestone which crops out in the
north-east corner of the area and the greywacke which crops out at Barrow Creek and
Central Mt. Stuart are considered to have been deposited in this basin.

Toward the end of the Upper Proterozoic the Georgina basin was initiated
and apparently linked by a marine transgression with the Amadeus trough. Cambrian
and Ordovician marine sediments and Devonian terrestrial sediments are known.

(e) The Ngalia Trough

Sediments believed to be of Upper Proterozoic and Upper Palaeozoic age are
preserved in a large syncline, the Ngalia trough (Tindale 1933; Bureau of Mineral
Resources 1960). The total thickness of sedimentary rocks preserved is between
10,000 and 20,000 f1.

(f) The Great Artesian Basin

Part of the large Great Artesian Basin (Bureau of Mineral Resources 1960)
extends into the south-east corner of the Alice Springs area. Cretaceous shales
overlie sediments probably of Jurassic and Permian age. Lower Palaeozoic sediments
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crop out as inliers at Engoordina. The maximum thickness of sediments preserved
within the area exceeds 2000 ft.

The basins of deposition may not have been discrete units throughout their
development; one or more were probably connected for varying periods. The sedi
ments of Mesozoic and younger age were not confined to anyone area or basin, as
isolated outcrops of these rocks are widespread throughout the Alice Springs area.

III. GENERAL GEOLOGY

The three major lithologic units have been subdivided into the 32 rock units
shown on the geological map. Some of them can be correlated as approximate time
equivalents and these relationships are indicated in the reference of the geological map.

(a) Metamorphic and Igneous Rocks of Pre-Cambrian Age

Included in this broad lithologic unit are the oldest rocks which crop out in the
Alice Springs area. They are metamorphic rocks consisting of tightly folded and
fanlted schist and gneiss, which have been intruded by granite, pegmatite, and basic
igneous rocks. Originally the metamorphics were sediments-sandstones, limestones,
and shales, with some volcanic rocks.

Because of insufficient field work no attempt has been made to subdivide them
or to assign relative ages to them. It is convenient, however, to describe them in
terms of their geographical position.

(i) Mann-Musgrave Ranges.-The belt of older Pre-Cambrian rocks which
extends along the South Australian border west from Umbeara forms a portion of the
Mann-Musgrave Ranges. These rocks have been described as strongly metamor
phosed sedimentary rocks intruded by granite, adamellite, charnockite pegmatites,
dolerite dykes, and basic and ultrabasic rocks (Glaessner and Parkin 1957).

Not all these rocks are represented within the Alice Springs area, where the
complex consists mainly of granite, granodiorite, schist, and gneiss with several
swarms of olivine dolerite dykes. The intrusions of granite appear to be restricted to
the eastern portion of the outcrop area. The granite is cut by numerous pegmatitic
segregations of graphic intergrowths of microcline-perthite and quartz. The grauo
diorite, much ofwhich is porphyritic, occurs mainly in the central and western portions.

(ii) MacDonnell-Harts Ranges.-The gneissic and schistose rocks of the
MacDonnell and Harts Ranges possibly originated as sedimentary rocks with some
interbeds of volcanic rocks. These were strongly folded and metamorphosed and
subsequently intruded by igneous rocks: acid (granite and pegmatite), intermediate
(granodiorite), and basic (gabbro, dolerite, and amphibolite). The main intrusions
of granite are limited to the area between the Jervois and the Harts Ranges; basic
rocks occur throughout. Pegmatites which bear mica of commercial qnality occnr
only in the Harts Range and in the Plenty River area.

Joklik (1955) has shown the Harts Range to be the "core of an anticlil\orium"
with the rocks of the Harts Range group "closely folded about axes which plunge
parallel" to the axis of the main structure. He divided the metamorphosed sedi
mentary rocks into several formations. Lithologically the rocks are quartz-mica-
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feldspar schist and gneiss with varying amonnts of kyanite, garnet, and ferromaguesian
minerals. The "facies as observed range from the low-grade greenschist facies to
pyroxene hornfels facies".

The structure of the Harts Range is complex; the general structural pattern
indicates that there have been two periods of folding and deformation. During the
first, the rocks were strongly metamorphosed, foliated, aud liueated; during the
second the foliation was folded.

(iii) MI. Doreen and Reynolds Range.-Metamorphic rocks and acid and basic
intrusives crop out in this area. Two main groups of metamorphic rocks are repre
sented in colIections of specimens but their field relations have not been determined
nor have they been mapped. The first group consists of gneissic rocks which have
suffered intense thermal metamorphism and deformation; it includes garnet-sil1imanite
gneiss which contaius a green spinel. The second group consists of rocks of sedi
mentary origin (phyllite and metamorphosed sandstone) and some amphibolites,
which may be of volcanic origin. They have been subjected to thermal metamorphism
but have not been extensively deformed. Quartz schist and quartz-mica schist were
also identified in the field.

RegionalIy, the foliation in the Reynolds Range strikes north-west and dips
north-east. West of Mt. Doreen homestead the regional strike swings to the west.

The metamorphic rocks are intruded by granite and by small bodies of basic
igneous rocks. The granite is coarsely porphyritic, with aggregations of quartz and
microcline phenocrysts up to 9 in. across. The rock has not been much deformed, but
is cut by pegmatite and aplite dykes.

Sedimentary rocks, possibly of Upper Proterozoic age, have been faulted and
infolded into the metamorphic rocks. The quartzite of the Reynolds Range appears
to rest unconformably on the granite.

(b) Sedimentary Rocks ofLower Proterozoic to Upper Palaeozoic Age

(i) Lower Proterozoic.-The arenaceous and argillaceous sediments and the
volcanic and hypabyssal rocks which crop out in the Davenport Range are considered
to be of Lower Proterozoic age. They have been divided into the Warranmnga
group (Ivanac 1954) and the overlying Hatches Creek group (Hossfeld 1954), separ
ated by an unconformity (Smith, personal conununication).

(I) The Warramunga group consists of strongly deformed and slightly meta
morphosed, interbedded sandstone, greywacke, siltstone, and shale, with subordinate
grit and conglomerate. They invariably crop out in low rounded rises covered by
laterite rubble, and fresh exposures are rare. The group has been intruded by a
two-mica microcline granite.

Outcrops of rocks of this group have been traced from Tennant Creek to the
northern and western margins of the Davenport Range, a distance of 60 miles in a
south-east direction. Rocks of similar lithology crop out 12 miles south-east of
Mt. Doreen homestead and 8 miles east of Coniston homestead; these and similar
rocks at present mapped as undifferentiated Pre-Cambrian may well be found to
correlate with part of the Warramunga group.
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Hurley ef 01. (1959) assigned the group to the lower part of the Lower Protero-'
zoic. A potassium-argon age determination on granite intruding the Warramunga
group was 1630 million years.

(2) The Hatches Creek group consists of interbedded sandstone, shale, siltstone,
greywacke, conglomerate, and acid and basic volcanics. It has been intruded, in the
cores of anticlines, by granite, gabbro, and quartz-feldspar porphyry. Sills of basic
hypabyssal rocks which intrude sediments of the group have been folded with them.
The folding is complex. The axial planes of the anticlines have been deformed to give
a sigmoidal trace in plan, and the synclines are long and attenuated, or are faulted out.

Sediments of the Hatches Creek group also crop out in the Crawford and the
Osborne Ranges 170 miles north of Alice Springs. Isolated small outcrops have been
found on the sand plain north-east of the Davenport Range.

The group has been assigned to the upper part of the Lower Proterozoic
(Hurley ef of. 1959). The potassium-argon age determinations on four granites
intruding this group range from 1320 to 1460 million years.

(il) Upper Proferozoic.-Sandstone, limestone, and shale were deposited in the
Amadeus and Ngalia trough and in the Georgina basin during this time. As a result
of detailed work in some areas, several formations and groups will be defined elsewhere
(Smith, unpublished data; Prichard and Quinlan, unpublisbed data). .However,
named units do not cover the entire areal extent of these rocks and, in many places,
lithological correlations cannot be made where there is no continuity of outcrop.
The names, lithology, and relative ages of these units are summarized in Jhe reference
on the geological map.

The oldest Upper Proterozoic rocks crop out in the MacDonnell Ranges; they
rest unconformably on metamorphic rocks. To the north, progressively younger
formations rest on the basement rocks. In the Davenport Range the middle Cambrian
Sandover beds unconformably overlie basement rocks of Lower Proterozoic age.

(1) Amadeus Trough.-The Upper Proterozoic section at Alice Springs com
mences with a discontinuous siltstone formation deposited on the uneven surface of
the metamorphic rocks. This is followed in turn by the Heavitree quartzite (Heavitree
Gap qnartzite of Chewings 1928), of approximately 1500 It of sandstone, silicified
sandstone, and quartzite, and by the Bitter Springs limestone (Joklik 1955), 2000 to
3000 ft of interbedded dolomitic limestone, limestone, and shale. Disconformably
overlying the Bitter Springs limestone is the Pertatataka "series" (Madigan 19320).
The "basal Pertatataka conglomerates" (Madigan 1932b) are now known to contain
boulder beds with striated and faceted cobbles and pebbles of glacial origin (Mawson
1957; Prichard, personal communication).

Stromatolitic algae are the only fossils which have been found in these rocks.
The total thickness of Upper Proterozoic sediments at Ellery Creek (50 miles west of
Alice Springs) is about 6000 ft. The thickness and lithology of each of the four units
are known to vary along the east-trending MacDonnell Ranges. The thickness of the
Heavitree quartzite decreases from 1500 ft at Ellery Creek to 600 ft at Alice Springs.
The ratio between the amount of pyritic shale and the amonnt of dolomitic limestone
in the Bitter Springs limestone increases from Ellery Creek to Alice Springs. East of
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Alice Springs, the Heavitree quartzite increases in thickness and the ratio of shale
to dolomitic limestone in the Bitter Springs limestone decreases.

The "basal Pertatataka conglomerates" at Ellery Creek have been divided into
an upper unit, which consists of 550 ft of medium-grained quartz greywacke, and a
lower unit, 740 ft thick, consisting of interbedded pebble and cobble conglomerates,
boulder beds, and thin lenses of dolomitic limestone (Prichard and Quillian, unpub
lished data). The "basal conglomerates" are known to crop out only between the
Finke River and Ellery Creek and at Areyonga native settlement, 100 miles south-west
of Alice Springs.

The Pertatataka "series" at Ellery Creek, above the "basal conglomerates", is
composed of thick beds of shale and siltstone. South-east of Alice Springs, at Aralka
Well on the Hale River, the lithological units are not as distinct. The "series" is
thinner and the seditnents are cm!rser than at Ellery Creek. More carbonate seditnents
are present. The lithology of the Pertatataka "series" on Henbury station is similar
to that at Aralka Well, but the unit is thicker.

(2) Georgina Basin.-A generalized section of the Upper Proterozoic sediments
of the Jervois Range (Smith, personal communication) is (in descending order):

725 Ft shale, dolomite, and sandstone
115 Ft coarse to very coarse granite arkose with some boulders, and thin beds

of dolomite. This is the Oorabra arkose of Joklik (1955)

40 Ft interbedded boulder beds and beds of thin dolomite

Unconformity
Granite of Lower Proterozoic age
This section constitutes the lower half of the Mopunga group (Noakes 1956);

but Smith (personal communication) in redefining the group has detached the lowest
40 ft because of the presence of an unconformity between the boulder beds and the
Oorabra arkose.

The top unit of shale, dolomite, and silty sandstone does not vary markedly in
thickness or lithology, except that where it lies directly on Pre-Cambrian rocks it is
thinner. The variation in the thickness and lithology of the Gorabra arkose and the
basal unit is considerable; it appears to be due to the original relief in the floor of the
basin of deposition.

(3) Ngalia Trough.-The interbedded sandstone, limestone, shale, and dolomite
which crop out to the south of Yuendumu Native Settlement and Mt. Doreen home
stead have been assigned to the Upper Proterozoic succession. They rest unconform
ably on the Pre-Cambrian metamorphic rocks, and are overlain unconformably by
sediments possibly of upper Palaeozoic age.

(ill) Lower Palaeozoic.-In the Georgina basin the base of the Cambrian
(K. G. Smith, personal communication) is placed at the base of the "ferruginous
quartz greywacke ..... about 1300 ft thick", which is the highest unit o{the Mopunga
group (Noakes 1956).

In the Amadeus basin the base of the Cambrian is placed at the base of the
"No.3 quartzite" of the Pertaoorrta "series" (Madigan 1932b). No shelly fossils
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Sandstone

Lower Cambrian

Upper Cambrian

Middle CambrianSandover beds
(Opik 1956)

have been found in the "No.3 quartzite", but arthropod trails have been found in the
formation in the Ross River section, 40 miles east of Alice Springs (Gilbert
Tomlinson, personal communication).

(1) Amadeus Trough.-The Upper Proterozoic succession is followed conform
ably by a sequence of marine sediments of Cambrian and Ordovician age, the
Pertaoorrta "series" and the Larapintine "series" (excluding the Mareenie sandstone).
Madigan (19320, 1932b) described these units at Ellery Creek in some detail. The
Cambrian-Ordovician boundary has not yet been established, but it possibly occurs
above the base of the Larapintine "series" (Gilbert-Tomlinson, personal communi
cation). The two "series" consist of very thickly interbedded shale, sandstone and
quartz greywacke, limestone, and shale and thin limestones. Eight formations will be
defined within the two "series" by Prichard and Qninlan (personal communication).
The Pertaoorrta "series" increases in thickness from Ross River (40 miles east of
Alice Springs) to the west and to the south; this increase is accompanied by a decrease
in the carbonate content. The carbonate to clastic ratio at the Ross River is estimated
to be 1; this falls to 0·05 at Ellery Creek, to 0·02 at Stokes Pass, 110 miles west of
Alice Springs, and to about 0·02 at Areyonga Native Settlement. The Larapintine
"series" (excluding the Mareenie sandstone) is 4200 ft thick at Ellery Creek and
8000 ft at Stokes Pass. The limestone and shale formations thicken more than the
arenaceous formations. The thickening is not accompanied by marked variations in
lithology.

(2) Georgina Basin.-A generalized section of the lower Palaeozoic sedimentary
rocks of the Georgina Basin is (in descending order):
Dulcie sandstone Devonian

(Smith, unpublished data) Unconformity
Upper Cambrian
Middle Ordovician

Mopunga group (in part)
(Noakes 1956)

Sandstone, quartz
greywacke, limestone,
and shale

Dolomite, with some
shale, limestone, and
sandstone

Siltstone, siliceous
shale, with thin beds
of limestone and fine
grained sandstone

"Ferruginous quartz
greywacke with some
limestone and silt
stone-about 1300 ft"

These rocks (exclnding the Dulcie sandstone) are of Cambrian and Ordovician
age and are approximately 4500 to 5000 ft thick.

The flat-lying sandstone, quartz greywacke, siltstone, and conglomerate which
crop out at Central Mt. Stuart and at Barrow Creek are assigned a Cambrian age and
correlated on lithological grounds with the quartz greywacke at the top of the
Mopunga group.
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K. G. Smith (personal communication) found archaeocyathids in lenses of dolo
mite in the ferruginous quartz greywacke at the top of the Mopunga group. He
placed the base of the Cambrian at the base of this unit.

(iv). Upper Palaeozoic.-The sedimentary rocks of upper Palaeozoic age and
the rocks assigned to the upper Palaeozoic which crop out in the Amadeus and Ngalia
troughs and in the Georgina basin rest with regional unconformity on lower Palaeo
zoic and Upper Proterozoic sedimentary rocks. The thickness of the younger sedi
ments may be great (of the order of 10,000 to 30,000 ft). However, their true strati
graphic thickness may only be in the order of 2000 to 10,000 ft, after allowance has
been made for initial dips.

(1) Amadeus Trough.-The Mareenie sandstone (Madigan 1932a) of the
Amadeus trough consists of medium-grained quartz sandstone and silty sandstone.
Typically it is cross-bedded on a very large scale: individual sets of cross-beds are
up to 100 ft thick, and they may be up to a qnarter of a mile long. The sets are
smaller (1 to 5 ft) in some areas where the sandstones have an appreciable silt content.

The Mareenie sandstone is correlated with the Dulcie sandstone of Upper
Devonian age in the Georgina basin. This correlation is made because of the distinct
ive lithology co=on to both sandstones.

Syn-orogenic deposits of the Pertnjara "series" follow unconformably on the
Mareenie sandstone. A generalized section of the "series" is (in descending order):

Calcareous sandstone
Boulder and cobble, calcareous and quartzose conglomerate
Red-brown siltstone (of variable thickness)
Red-brown sandstone with fine and coarse pebbles.

The measured thickness at Ellery Creek is 25,000 ft; the true stratigraphic
thickness is estimated to be 10,000 ft, after allowing for initial dips.

On the north side of the Missionary Plain the Pertnjara "series" mainly consists
of a thick sequence of conglomerate. The number and the size of the boulders and
cobbles decrease to the south; on the south side of the Missionary Plain the "con
glomerate" consists of calcareous sandstone with some pebbles. Within the thick
sequence of conglomerate evidence can be found for at least three main and distinct
phases of movement during the orogeny which probably occurred during the upper
Palaeozoic.

The arkose of Ayers Rock and the boulder conglomerate of Mt. Olga are
lithologically similar to the Pertnjara "series" and are tentatively correlated with it.

The sequence at Mt. Connor of red sandstone with some pebbles, thick siltstone,
and current-bedded sandstone is considered to be equivalent to the lower part of the
Pertnjara "series" and the Mareenie sandstone.

(2) Georgina Basin.-The Dulcie sandstone (after Smith, unpublished data)
lies unconformably on sediments of lower Palaeozoic age. The formation consists of
approximately 2000 ft of brown medium-grained quartz sandstone and silty sandstone.
The basal part is very thickly cross-bedded, bnt towards the top the sandstone becomes
silty and the bedding thinner and more regular.
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Fish plates collected from the Dulcie Range fix the age of the formation as
Devonian (Hills 1958). This is the youngest known Palaeozoic formation in the
Georgina basin.

(3) Ngalia Trough.-The folded sequence of pebbly sandstone, conglomerate,
and siltstone which rests unconformably on the Upper Proterozoic sedimentary rocks
in the Ngalia trough is tentatively considered to be of upper Palaeozoic age. The
unit is approximately 10,000 ft thick.

(c) Sediments of Permian to Recent Age

These rocks have not been folded and dips greater than 50 are uncommon.
They may have been compacted and consolidated by the weight of overlying sedi
ments, but in general they have not been cemented. However, at the surface of the
ground they may have been lithified by the chemical processes involved in the develop
ment of the Tertiary "deep weathering profile".

(i) Permian.-The glacial deposits, conglomerate, and silty sandstone which
crop out in the area about Crown Point, Yellow Cliffs, and Lilla Creek (within the
Great Artesian Basin) are of uncertain age. They have been assigned to the Permian
(David 1950). These sediments form the lower portion of the Finke "series" ("Finke
River sandstone series" of Chewings 1914). The upper sandstone portion of the
"series" is considered to be the De Souza sandstone (of Sullivan and Opik 1951) of
assumed Jurassic age. A regional unconformity separates the De Souza sandstone
from the lower portion of the Finke "series". The glacial sediments (or boulder beds)
consist of boulders, cobbles, and pebbles, of quartzite and metamorphic and igneous
rock, set in a massive matrix of sandy clay. The cobbles and pebbles, which constitute
5 to 10% of the deposit, are striated, faceted, and characteristically of tetrahedral
and "flat-iron" shape. The shape and size of the glacial beds vary from lenses 10 to
20 ft thick and 200 ft wide to large massive units of unknown dimensions. They
overlie and are interbedded with thinly bedded siltstones and very fine sandstones,
which are contorted and deformed. The regional dip is low: less than 50 to the south.
Fourteen miles north of east from Kulgera homestead a thick bed of granite-boulder
conglomerate and. arkose unconformably overlies Pre-Cambrian granite. These
sedimentary rocks are tentatively assigned to the basal part of the Finke "series".

(il) Mesozoic.-Erosion between Upper Palaeozoic movements and the start of
Mesozoic sedimentation produced relief of the order of 1000 ft in the form of narrow
strike valleys and both large and small erosional basins. This relief has been of prime
importance in the distribution and preservation of the Mesozoic sediments.

(1) Great Artesian Basin.-Drillers' logs and samples from the south-eastern
part of the Alice Springs area show that the sedimentary sequence is similar to that
in large areas of the Great Artesian Basin. Cretaceous shale overlies the Jurassic to
Lower Cretaceous sandstone (Glaessner and Parkin 1957).

Two units have been named in the Alice Springs area from surface outcrop, the
Rumbalara shale and the De Souza sandstone (Sullivan and Opik 1951). The two
formations are separated by a regional unconformity. The greatest thicknesses known
are, for the shale, 1127 ft in the Anacoora bore, and for the sand, 860 ft in the Charlotte
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Waters bore. The sections in these bores are not complete, and the complete units
must be thicker.

Lithologically the De Souza sandstone is a brown, thinly cnrrent-bedded,
friable, ferruginous quartz-sandstone. No fossils have been found and a Jurassic age
has been tentatively assigned to the formation.

The Rumbalara shale is a seqnence of shale, claystone, and fine-grained sand
stone. At Rumbalara an ochreous bed of claystone approximately 5 ft thick occurs
near the base of the formation. In outcrops along Coghlin Creek there are at least
two ochreous beds. The formation is of Lower Cretaceous age (Sullivan and Opik
1951).

(2) Minor Basins and Piedmonts.-At some time during the Mesozoic, probably
in the Lower Cretaceous, the sea ·moved northward and westward from the Simpson
Desert embayment of the Great Artesian Basin, fiooding the strike valleys and
erosional basins. The northern limit of this transgression is not known. Sediments,
possibly of Mesozoic age, crop out at Barrow Creek, and the northermnost areas of
these sediments known from bore-hole data are on Willowra, Pine Hill, Bond Springs,
and Mt. Riddoch stations.

The Mesozoic or pre-laterite sediments cannot always be distinguished in
bore-hole samples from the nnconformably overlying Tertiary to Quaternary alluvium;
until fossils allow of their separation the basin and piedmont deposits of Mesozoic
and Cainozoic age are considered as one rock unit. Lithologically the group consists
of gravel, sandy clay, shale, and clay.

The lithology and the morphology of these sediments suggest that, though most
are marine, some were deposited in a piedmont environment. It is thonght that as the
old allnvial fans grew they coalesced to form a deposit with a prismatic shape.

On the northern front of the MacDonnell Ranges Mesozoic sediments filled old
river valleys. These sediments were penetrated in the 1'16 Mile,]~ore", 16 miles north
of Alice Springs. Basement of schist was struck between 617 and 639 ft. In the
"16 Mile Bore ... the sediments consist predominantly of shale with some beds of
grit" (Hossfeld 1954). Crespin (1950, unpublished data) found "lignite ... glauconite
. . . gypsum . . . numerous spherical bodies referred to radiolaria, fragments of
molluscan shells, and an ostracod" in samples from this bore, and suggested that
they were of Lower Cretaceons age.

Basin and piedmont sediments are also known to occur below the Todd River
flood"plain (immediately south of Alice Springs) aud at the northern margin of the
Mann and Musgrave Ranges.

(3) Undijferentiated.-Within the MacDonnell and Harts Ranges the maximum
thickness of Mesozoic sediments is between 100 and 300 ft. Lithologically the sedi
ments are claystone, sandy siltstone, and siltstone.

At Kalamerta Creek, north of Kulgera homestead, there is a thick bed of
arkose at the base of the sequence.

(iii) Tertiary
(1) "Deep Weathering Profile".-The whole area was raised above sea-level by

post-Mesozoic earth movements and subjected to a long period of erosion and
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weathering. During this period laterite and grey billy profiles were developed. These
two types of profile are considered to be complementary: a grey billy profile developed
on a parent rock with a low iron content, and a laterite profile on a parent rock with a
high iron content.

The upper surface of the "deep weathering profile" as it is preserved is a broad
regional dome with superimposed local relief of approximately 100 ft or so. It rises
about 20 miles north of Alice Springs to an elevation of 2350 ft. Approximate
elevations at other points on this surface are Kulgera 1650 ft, Tennant Creek 1200 ft,
near Mt. Razorback (100 miles west of Alice Springs) 2300 ft, and south-west of
Arltunga 2200 ft. In addition to the local relief, residuals of older Pre-Cambrian,
Proterozoic, and Palaeozoic rocks stand above this surface in the MacDonnell and
Harts Ranges. They are probably remnants of older erosion surfaces which under
went further weathering duriug this period.

The warping which produced this regional doming is considered to be, in part,
of Quaternary age. It has been partly responsible for the rejuvenation of stream
erosion which has now almost exhumed the pre-Mesozoic land surface in the
MacDonneli and James Ranges. This is discussed in more detail in Part VII.

(2) Chalcedony, Calcareous and Gypsiferous Sill.-Irregularities and erosional
depressions in the surface of the "deep weathering profile" became small freshwater
basins of deposition later in the Tertiary. These are now filled with thin sequences of
interbedded chalcedony, calcareous silt, and gypsiferous silt.

Gastropods and lamellibranches have been obtained from these sediments at
Arltunga and gastropods from outcrops near the Phillipson Pound. The calcareous
sediments are restricted to the basins near the MacDonnell Ranges; to the south, in
the area about Erldunda and Mt. Ebenezer, the silt interbedded with the chalcedony
is gypsiferous.

(iv) Quaternary.-Quatermny sediments cover 104,400 sq. miles of the 144,400
sq. miles of the Alice Springs area. They have been assigned to two main grQups:
Pleistocene-Recent, and Recent. Their absolute ages are not yet known.

Much of the outcrop area of Quaternary deposits is underlain by Mesozoic and
Tertiary basin and piedmont sediments.

The Quaternary deposits which have been mapped are:

(I) Terrace Gravel.-On the southern flank of the western MacDonnell Ranges
a thin layer of gravel lies on the bevelled surface of calcareous sandstone of the
Pertnjara "series". The boulders, cobbles, and matrix are derived and have been
transported from topographically higher outcrops of the Pertnjara "series". Similar
gravels exist within the strike valleys of the MacDonnell and Reynolds Ranges, where
the boulders are derived from the walls of the valleys. These gravels are thought to
be associated with a period of erosion during the Pleistocene.

(2) Evaporite and Clay.-There are two main areas of salt lakes, the Lake
Amadeus and the Central Mt. Wedge systems. These are basins of internal drainage
in which clay has accumulated, and salts have been concentrated by evaporation
from surface waters and from ground water. The stratigraphy and 'economic signifi
cance of the deposits have yet to be studied.
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(3) KunkaI', Calcrete, and Alluvium.-On the edges of the salt lakes are areas of
calcareous accumulation from ground water. Calcium carbonate has been deposited
as large concretionary masses of travertine within the alluvium to form kunkar, or
as a calcareous cement in the alluvium to form calcrete.

Small deposits of nodular travertine and calcrete also occur in drainage channels
and on the slopes of low rises, with Mesozoic shale at shallow depth, in the Mt.
Ebenezer and Kingston Range area. Though superficially similar to the kunkar
deposits about the salt Jakes, they may have been deposited from soil moisture or
from perched ground water.

(4) Aeolian Sand.-Both ancient and active seif-type duues and redistributed
aeoliau sand cover large portions of the Alice Springs area. There are two main
trends, north-north-west in the eastern portion of the area and east~west in the
western portion, apparently controlled by the prevailing winds. The ancient dunes
and the redistributed sand fields are fixed by vegetation.

(5) Recent Sediments.-The soil, the creek alluvium, and the wash forming the
alluvial fans are superficial, and are discussed in Part VIII.
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PART V. THE MINERAL DEPOSITS OF THE ALICE SPRINGS AREA

By G. R. RYAN*

The mineral deposits of the Alice Springs area occur in six distinct geographic
districts (Fig. 9). The districts, their constitnent localities, and the principal products
are given in Table 9. The main mineral-producing localities are shown on the geology
map.

,
MT. HARc;V;

,,"

,,"

AMADEUS

ARUNTA

,,"

L-±-----7,,.---"'':..'"~--,,,,:_."~--_,,:i;",,. ---"*,,.CO"_--1,..

Fig. 9.-Mineral districts of the Alice Springs area. Shaded areas indicate major
occurrences of minerals.

The Davenport Range, Barrow Creek, Mt. Hardy, and Jervois Range districts
are mineralogically and genetically very similar; they contain tungsten and copper
and small amounts of gold, bismuth, tin, tantalum; silver, lead, and zinc. All these
deposits, as far as is known, are epigenetic, and derived from granite. The Arunta

* Formerly Resident Geologist, Bureau of Mineral Resources, Geology and Geophysics,
Alice Springs, N.T.
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and Amadeus districts are distinct from the other four and from each other. The
mineral deposits of the Arunta district are, with few exceptions, epigenetic and

TABLE 9

MINERAL DISTRICTS AND THEIR PRODUCTS

Major Occurrence Minor Occurrence
District

Locality Product Locality Product

Davenport Hatches Creek Tungsten, * bismuth, Woodenjerrie Tungsten
Range copper (gold) t Kurundi Gold

Wauchope Tungsten (tin) Silver Valley Lead
Mosquito Tungsten (uranium) Bonny Well Copper
Creek Elkedra (Copper, tungsten)

Skinner Pound (Copper)

Barrow Creek Home of Copper, * lead, zinc Anningie Tin, tantalum
Bullion Ivy Tantalum, tin, tungsten

Mt. Hardy Mt. Hardy Copper Lander Copper
Mt. Doreen Tungsten Brooks Soak Tungsten
Mt. Singleton Tungsten, * copper Coniston Tin

Vaughan
Springs Lead, * copper. silver

Yuendumu Copper, tungsten
Tilmouth Well (Iron)

Jervois Range Jervois Range Copper, * lead, zinc, Bonya Copper,* bismuth
silver (bismuth)

Arunta Harts Range Mica, * (uranium, beryl) Strangways Mica,* copper
Range (phosphate, uranium)

Plenty River Mica Pinnacles Copper, limestone
Arltunga Gold Delny Tungsten, '" tin, tantalum
Undippa Mica Haasts Bluff (Copper)

Goyder Pass (Nitrate)

Amadeus Rumbalara Ochre Areyonga Copper
Owen Springs Copper
Ooraminna Building stone
Alice Springs Aggregate, lime,

building stone
Lake Amadeus (Salt)
Erldunda (Gypsom)
Jay Creek (Ochre)

>'<Prmclpal product.
tBrackets denote non-producer.

derived from granite, but they include pegmatitic products such as mica and beryl, as
well as metallic ores. The deposits of the Amadeus district are primarily of sedi
mentary origin.
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Geologically the six mineral districts are more diverse. The Hatches Creek
gronp, which is probably of Lower Proterozoic age, is host to most of the mineral
deposits in the Davenport Range district, except at Mosquito Creek, where the host
rock is the Lower Proterozoic Warramunga group. The age of the rocks in the
Barrow Creek district and the Mt. Hardy district has not been established, as very
little work has been done in these areas. The rocks have been subjected to varying
degrees of metamorphism, and they are considered to be older Pre-Cambrian.
Farther south, the metamorphic rocks of the Arunta district are also older Pre
Cambrian, and the host rocks of the lervois district are a north-eastern extension of
the Arunta district.

Metalliferous deposits are almost unknown in the Amadeus district, with the
exception of some unimportant copper lodes in the Lower Palaeozoic sandstone at
Areyonga and Owen Springs. Lower Palaeozoic and Upper Proterozoic sandstone
and limestone are used as building stone in Alice Springs. The Rnmbalara ochre
deposits lie at the base of Lower Cretaceous rocks. Lime is won from travertine near
Alice Springs, and evaporite in the more arid areas south of Alice Springs has been
tested as a possible source of salt and gypsum.

Mica and tungsten are the principal mineral products from central Australia.
The Arunta district is Australia's most important source of mica; the value of mica
production since 1892 is slightly more than £1,000,000. Wolfram and scheelite
concentrates from Hatches Creek have realized £1,300,000 since 1915. This mineral
field has also produced some bismuth. Tungsten at Wauchope and Mt. Doreen,
copper at the Iervois Range and the Home of Bullion mine, ochre at Rumbalara, and
gold at Arltunga are the next most important deposits. None of the mineral deposits,
except the mica at Harts Range and Plenty River, is large by Australian standards.

The distance from markets and the aridity of the country have discouraged
exploration and will continue to do so. On present evidence the mineral potential
does not appear large but intensive prospecting has so far been restricted to small
areas.

The oil possibilities of the portions of the Amadeus trough and Great Artesian
Basin within the area are under investigation. In the Georgina basin a trace of oil was
found in Cambrian limestone at Ammaroo but oil prospects are probably better east
of the Alice Springs area.



PART VI. AN OUTLINE OF THE WATER RESOURCES OF THE ALICE
SPRINGS AREA

By N. O. JoNES' and T. QUINLAN'

I. INTRODUCTION

Parts of two large simple gronnd-water basins, the Great Artesian Basin and
the Barkly basin, are included in the area. Elsewhere individual aquifers are of
limited areal extent, because of stratigraphic and structural complexity.

Before 1939, shallow wells and a few bores had been used to supplement the
natural waters. Since 1945, there has been a rapid and continuing growth in the
number of bores. New pastoral properties are being developed which are depeudent
on bores for permaneut waters. Few bores have been drilled deeper than 600 ft except
in the area of the Great Artesiau Basin, where several bores have been drilled to 1000
ft. Approximately 1000 pastoral watering points are used in the area. Assuming that
the feeding radius for stock is 5 miles, the area which can be grazed from the existing
surface waters and bores, allowing for overlap, is about 53,000 sq. miles.

Surface water is quite common in certain parts of the area, and is particularly
useful in areas where it is difficult to obtain supplies of ground water. It can also be
used to supplement bores.

Ground-water conditions in the area are varied, and in many cases complex.
Drilling has shown a wide distribution of ground water useful for stock purposes
although probably only about a third of the bores have been successful. Much
information has been collected on the occurrence and quality of ground water, but
quantitative data on resources are still lacking.

Areas of outcrop of the main types of aquifers in the area are indicated on the
geological map and the existing bores and surface waters are shown on the pasture
lands map. Form-lines on the piezometric surface, t the boundaries of the ground
water provinces, and areas possibly suitable for irrigation are shown on the ground
water provinces map.

II. SURFACE WATERS

(a) Natural

Many of the natural water-holes are used to water stock. They are of three
types:

(i) Permanent Water-holes.-Permanent water-holes are situated at the foot of
high sandstone ridges within the MacDonnell, James, Dulcie, and Davenport Ranges.
The grazing areas around them are limited but have a good carrying capacity. These

>1< Resident Geologist, Bureau of Mineral Resources, Geology and Geophysics, Alice Springs,
N.T.

t Piezometric surface is used to describe the level of standing water in wells and bores under
both free and confined conditions.
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water-holes are continuous with the main body of ground water, which is held at or
near the surface of the ground by regional aquicludes. The quality of water is good,
except in a few localities where it is salty, e.g. the Glen Helen water-hole, where salts
have been dissolved from the limestone to the north. Tempe Downs station depends
almost entirely on natural waters of tbis type for stock water.

(il) Seasonal Water-holes.-Seasonal water-holes occur along the main water
courses for varying periods after rain. Soakage waters in the shallow alluvium
provide the supply. When tbis fails, evaporation and consumption dry up the holes,
some becoming salty duriug the process. Important water-holes of tbis type occur
iu the beds of tbe Hugh and Fluke Rivers.

(iii) Water-holes and Clay Pans.-Small depressions, water-holes, aud clay pans
occur on almost all the pastoral leases and hold water for short periods after falls of
raiu from which there has been run-off. They may be useful temporary wateriug
points for stock. In some places the storage capacity has been increased by excavation.

(b) Artificial

In addition to these natural waters, artificial storages have been constructed on
many properties, generally in areas where drilling for water has been unsuccessful.
The duration of these waters depends on their storage capacity, the amount of rainfall
and evaporation, the stockiug rate, and the quautity of water lost by seepage.
Slatyer (Part III) estimates the annual expectation offalls of rain adequate to replenish
surface catchments.

III. GROUND WATER

(a) Occurrence

Three maiu groups of aquifer, corresponding to the broad lithologic units
(Part IV), are recognized. The surface distribution of these lithologic units is known
in general, but it is their distribution below-the piezometric surface wlrich is significant,
because although a rock may be porous and permeable it must lie below the piezo
metric surface before it is an aquifer.

(i) Metamorphic and Igneous Rocks.-In this group the only aquifers are
fractured, jointed, and weathered zones. In many areas the rocks have not been
substantially weathered, and few joints remain open within the zone of saturation.
Where the deep weathering profile is preserved, ground-water prospects may be
considerably improved. Drilliug in areas of granite has failed to disclose important
aquifers in decomposed zones, although they are known near Tennant Creek.

Aquifers in these rocks are generally small, irregular, and difficult to predict.
The quantity of ground water stored is relatively small, and drilling may be slow and
expensive.

(il) Sedimentary Rocks, Mainly Folded, Faulted, and Cemented.-The aquifers
are sandstones and limestones which, except for those of the Barkly Tableland, have
been moderately folded and faulted. Few of the sands have not been cemented, but
many of the sandstones have a significant intergranular porosity and permeability.
The harder sandstones ("quartzites" in local usage) commonly possess a well-
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developed joint system which may be open within the zone of saturation. Some
horizons in the limestones have well-developed joint systems or solution cavities.
Shales, silty sandstones, and silty limestones (e.g. the Pertnjara "series" and the
Sandover beds) rarely yield useful quantities of ground water because of their low
permeability, even where they are reasonably porous.

Aquifers within the sediments of Upper Proterozoic to Middle Palaeozoic age
(e.g. the Larapintine "series" and the Pertaoorrta "series") are extensive, and they
store large quantities of readily available ground water. Where adequate information
is available, individual aquifers can be traced or predicted through large areas. The
necessary drilling depth to such aquifers (or the depth at which water will be struck)
may also be predicted from the geological structure. In some areas, e.g. the Missionary
Plain, the required depth of drilling may be too great to be economic.

(iii) Sediments Not Folded but Mainly Compacted.-The aquifers are flat-lying
and, with the exception of the limestones, are not cemented.

In the south-east of the area they form part of the Great Artesian Basin, in
which the presence of interconnected aquifers overlain by a regional aquiclude
results in extensive subartesiall and artesian conditions.

Elsewhere the marine and terrestrial sediments occur either as valley fills or as
piedmont deposits. The aquifers are sands and gravels which occur as irregular
lenses with variable degrees of interconnexion.

In some areas, e.g. Erldunda and Curtin Springs, the weathered Tertiary
chalcedony and calcareous siltstone have not been satisfactorily distinguished from
the Quaternary kunkar. Both are useful aquifers, but salinity and recharge con
ditions may be different.

Where the flat-lying sediments do not extend into the zone of saturation,
ground water can be obtained only from the older underlying rocks. Thus aquifers in
flat-lying sediments are not as extensive as implied by the area of outcrop of these
sediments; the actual reduction in area is difficult to predict in areas of poor outcrop
and where the zone of saturation is 200 to 500 ft below the surface of the ground.

Drilling and development problems are not uncommon in "drift sand" in the
alluvium. Improvement in techniques would increase the yield from many bores and
would enable some aquifers, at present not used, to be developed.

(b) Hydrology

(i) Piezometric Surface.-The piezometric surface ranges in depth from a to 500
ft below the land surface. The piezometric form-lines indicate that the major topo
graphic relief of the area is reflected in the relief of the piezometric surface which
shows a general fall from the highest points, in the MacDonnell, Reynolds, and
Musgrave Ranges, to the Simpson Desert in the south-east and to the Barkly Tableland
in the north-east. In hilly areas the relief of the piezometric surface is less than that of
the land surface and is also less than would be expected in humid areas under similar
geological conditions.

The average depth to the piezometric surface is also related to the type of
aquifer. It is shallowest in and near the salt lakes and within most of the outcrop
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areas of the Quaternary kuukar, usually less than 30 ft. In the metamorphic rocks it
is relatively shallow and depths greater than 100 ft are uncommon except where the
metamorphics have a thick alluvial cover. In the areas of folded sedimentary rocks
the average depth to the piezometric surface is somewhat greater, but the actual depths
are much more variable because of the influence of large geological structures. It is
deepest in the elevated margiual areas of the large simple sedimentary basins. In the
areas about the Goyder River and to the north-east of the Davenport Range, it is
from 300 to 500 ft below the land surface.

Both free and confined ground waters are widespread and their areas of distri
bution commonly overlap. In many cases, particularly in the alluvial aquifers, the
presence of confined waters cannot be predicted. The only extensive artesian area is
in the extreme south-east, although local artesian conditions occur in other places,
e.g. Tuil's bore at Palm Valley.

Perched ground waters are co=on, particularly in the alluvium along the
major streams. Commonly they are not permauent, but 'some constautly yield large
quantities of good-quality water to shallow wells. When the main ground water is
saline, the perched waters may be the only useful supplies available.

(i1) Recharge.-The recharge of grouud water comes entirely from the rain
falling ou tbe area or the adjacent ranges. Most of the rain does not infiltrate below
the zone of soil moisture and is thus lost by evaporation and trauspiration without
adding to the ground-water resources.

Entry of water to an aquifer is, in general, dependent on concentration of water
by run-off. The most effective recharge conditious are those where, as at Alice Springs,
run-off from a large hilly catchment area is channelled over a permeable bed with
direct connexion to an aquifer. As all streams are influent throughout their course a
study of the surface drainage system considered in relation to the distribution of
aquifers should indicate the major ground-water recharge zones.

In many areas lacking a surface drainage system the occurrence of ground
water with low salinity suggests that significant recharge must also occur from local
run-off concentrations, e.g. from dune crests to swales. Recharge will occur only
where the floor of the run-on area is sufficieutly permeable.

The only quantitative recharge data available are those for the Alice Springs
basin. They indicate that in favourable areas run-off may be 5 to 10% of the total
rainfall, although much of this run-off will not be added to the ground water. In
unfavourable areas, therefore, recharge must be a very smaIl part of the rainfall.
An average recharge rate equal to I %of rainfall would add 2 X 10' million gallons
per year to the ground water stored in the Alice Springs area; actual recharge is
certainly greatly in excess of current pumping (some 103 million gallons per year)
as there is no sign of regional depletion.

Recharge is very irregular, as it is dependent not only on the amount and
intensity of rainfall but also on the frequency of exceptionally wet periods.

(iii) Loss of Ground Wafer.-Ground water is lost by snbsurface flow from the
area, by evaporation and transpiration, and by pumping. In the eastern half of the
area, the main loss is by subsurface flow towards the Barkly Tableland and the Great
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Artesian Basin. The piezometric form-lines on the ground-water map indicate the
direction of flow and the extent of the area draining in these directions.

Ground-water loss by evaporation is largely confined to the salt lakes and
adjoining areas. Piezometric and salinity information show that the near-surface
moisture in these lakes is supplied from ground water except for short periods after
rain. Loss by transpiration is more widespread but is confined to areas where the
zone of saturation is close to ground surface. No estimate of the relative importance
of evaporation and transpiration is possible, but together they account for the greater
part of the ground-water loss from the western half of the Alice Springs area.

Under natural conditions the piezometric surface was essentially stable, that is,
recharge approximately balanced loss. Pumping of water causes a lowering of the
piezometric surface but if safe yield is not exceeded the amount will eventually be
balanced either by induced recharge or by a decrease in natural loss. Thus available
recharge is the limiting factor in ground-water development, if excessive withdrawal
from storage is to be avoided.

(iv) Quality.-The gronnd-water salinity pattern in the Alice Springs area is
complex. Contribnting factors are the variety of aquifer types and their degree of
interconnexioll, the proportions and solubilities of salts in the rocks, and the relation
ship of areas of ground-water recharge and loss.

None of the aqnifers tapped by bores is believed to retain a major proportion
of connate water. In areas with sirople stratigraphy, structure, and recharge pattern,
such as the Cambrian sediroents north-east of the Davenport Range, ground-water
salinity is relatively uniform. The presence of regional aquifers and good recharge
permits the existence of good to moderate-quality waters throughout this area.

Where aquifers are small and disconnected, with an uneven pattern of recharge
and with local areas of evaporation, extreme local variations of salinity occur. In the
Alice Springs town basin, with an area of only 3 sq. miles, the content of total dissolved
solids ranges from 70 to 23,000 p.p.m. Similar variations are known in other areas.

In addition to the range in total salinity, there is a wide range in the proportions
of different salts in ground water. Certain rock types provide abundant salts; for
example, the high sulphate content of the waters of many of the limestones and
sandstones in the Amadeus basin is due to the oxidation of the pyrite in these beds
and in the interbedded shales. The bores at Haasts Bluff settlement, drawing from the
pyritic Bitter Springs limestone, were condemned for human consumption because
of the high sulphate content (800 p.p.m.) of water with total dissolved solids of
1800 p.p.m. A high proportion of magnesium appears to be characteristic of water
from some metamorphic aquifers.

The more saline waters generally move very slowly. The less saline waters are
generally more mobile and the source of their salts is not readily traced to a particular
bed, largely because of the effects of mixing with recharge waters. The recharge
waters are commonly of low saliuity, as all streams are influent throughout their
courses and the waters are inland rain-waters which have had little opportunity to
dissolve salts from the atmosphere or from the rocks which crop ont in the catchment
area.



LANDS OF THE ALICE SPRINGS AREA 155

During the movement of water through the aquifers the chemical character of
the water may change substantially. The changes have not been studied in detail,
but the enormous quantities of kunkar deposited in the area marginal to the salt
lakes indicate the extent of change.

In some areas, e.g. near New Well and Tilmouth Well on the Burt Plain, the
better-quality water appears to be present as a layer above the saline water. In other
places such as Mt. Peebles bore, shaIlow saline water is separated from underlying
good-quality water by an impervious bed. In the Henbury-Rodinga area there are
many places where better-quality ground water occurs adjacent to, and possibly
overlies, saline ground water; the saturation appears to be due to more favourable
conditions of recharge in small areas. If bores in this area are over-pumped, the
quality of water obtained from them deteriorates rapidly with the encroachment of
the main mass of saline ground water, e.g. Mt. Gloaming bore on Henbury station.

Pollution of ground water has not been a common problem in central Australia,
although some of the shallow soakage waters are polluted by cattle. In general, the
depth to the piezometric surface and the low concentration of organic material limit
the possibilities of pollution.

(c) Resources

The total grouud-water resources of the area are more than adequate for
likely pastoral development, although locally it may not be possible to obtain a
suitable or a sufficient supply. In some of these places surface waters can be used.

In many areas ground water suitable for town supplies is available. However,
such areas are commonly small and detailed investigations are necessary before
heavy local development can be undertaken safely.

Areas with ground water suitable for irrigation are discussed separately.

The ground-water resources cannot he quantitatively assessed until more basic
data are obtained on water levels, permeability, and recharge; but they can be
qualitatively assessed on the basis of the 15 ground-water provinces shown on the
ground-water map.

(i) Ground-water Provinces.-The provinces are defined principally by the types
of aquifer present. Some generalizations of both boundaries and characteristics have
been necessary and accordingly some exceptions can always be found to the character
istics attributed to anyone province. The main characteristics of the provinces are
summarized in Table 10.

Several qualitative terms are used to describe the characteristics of the provinces
and arbitrary limits have been assigned to them. Depth is referred to as shallow if it is
less than 100 ft, moderate if it is between 100 and 250 ft, and deep if it is more than
250 ft. Good-quality water contains less than 1500 p.p.m. of total dissolved solids,
and generally is suitable for human consumption. Moderate-quality water contains
between 1500 and 7000 p.p.m. of total dissolved solids and generally is suitable for
all stock. Above 7000 p.p.m. the water is considered to be saline and may not be
suitable for stock.
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IV. IRRIGATION WATER

Because surface water is unlikely to be used for irrigation (Part XII) the following
discussion is confined to ground water. The ground-water provinces provide a
satisfactory basis for the consideration of stock waters, as stock require a relatively
wide distribution of watering points each with a relatively low yield, and only
moderate quality is necessary. However, when considering waters for irrigation, much
more stringent conditions must be applied.

A preliminary assessment of the ground water suitable for irrigation in the area,
and its agricultural significance, has been made by Perry, Quinlan, aud Jones (persoual
communication), using the following arbitrary limits:

Pumping lift

Quality (U.S. Department of
Agriculture 1954; Duraud 1959)

Aunual recharge

Storage

Shallow
Moderate
Deep
C3
C4
C5
Small
Moderate
Large
Small
Moderate
Large

0-50 ft
50-100 ft

>100 ft
0-1500 p.p.m. T.D.S.

1500-3200 p.p.m. T.D.S.
>3200 p.p.m. T.D.S.
<103 ac. ft.

103-104 ac. ft.
>104 ac. ft.
<104 ac. ft.

104-10' ac. ft.
>10' ac. ft.

Insufficient data were available to discuss rate of yield.

On overseas experience these criteria are restrictive but their use will define
areas where irrigatiou is most likely to be ecouomic aud which are suitable for the
irrigation of a wide range of crops. The soils over the witbdrawal points are all
coarse-textured and permeable and therefore have a low sa1inizatiou hazard.

TABLE 11

ESTIMATIONS OF MEAN ANNUAL RECHARGE AND STORAGE IN THE SIX MOST PROBABLE AREAS

Catchment

Narwietooma
Hamilton
Woolla-Harpers
Tea Tree
Ingallana
Stirling (moderate quality only)

Mean Annual
Recharge

('000 ac.ft.)

17·6
19·5

10'S}
10·2

4'9}
7·0

Storage
(million ae.ft.)

1·6
O'S

1·6

Insufficient data

Throughout the area quantities of suitable ground water adequate to irrigate a
few acres can be found on most station properties. However, using these criteria
19 areas (Fig. 10) were selected as possibly having adequate supplies of suitable
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quality water to support irrigated agriculture. As the catchments of these include
the majority of the larger rocky areas which provide the bulk of the ground-water
recharge, few others are likely to be found in the future.

From the 19 areas the 6 best known were selected for more detailed consider
ation, including estimates of annual recharge and storage. Calculations of recharge
were based on the assumption that fixed proportions of the rain falling on the various

5INGLETON
McLAREN

CREE~

WAUCHOPE

,W.
DAVENPORT

"RANG

Fig. lO.-Locations of catchments. Those shaded are the most promising and are
considered in more detail in the text.

physiographic units are added to ground water. The assumed ratios were 3% for
mountains and hills, 1% for uudu1ating plains, alluvial fans and flood-plains, aud
limestone plains, aud nil for sand plains and salt lakes. Storage was obtained by
estimating the volume of saturated aquifer commanding depths of 50 ft and 100 ft
at withdrawal points aud multiplying by an assumed coefficient of storage (0 '05). A
summary of the estimation on the six most probable areas and of the available
information on the other 13 catchments is given in Tables 11 and 12 respectively.
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The figures quoted for recharge aud storage are estimations based on limited
data' However, they are large enough to justify investigations to prove them. If
proven they are adequate to justify the establishment of a limited irrigated agriculture.
This is discussed more fully in Part XII.
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PART VII. GEOMORPHOLOGY OF THE ALICE SPRINGS AREA

By J. A. MABBurr*

1. INTRODUCTION

This Part begins with a description of the physical regions of the area, establish
ing a regional vocabulary for the later sections. This is followed by a history of the
physical landscape, which explains the genetic classification of the land systems.
The physical features are described in this genetic grouping, emphasis first being
given to common features of each group, followed by a short account of the dis
tinguishing features of each land system.

II. PHYSICAL REGIONS

The Alice Springs area lies at the heart of the continent. It includes three relief
provinces of very different character-the southern desert basins tributary to Lake
Eyre basin, the central ranges which form the main east-west drainage divide, and
the northern uplands and plains that slope regionally north-westwards to the Sturt
Plain and north-eastwards to the Georgina River and Barkly Tableland (Fig. 11).

(a) Southern Desert Basins (55,000 Sq. Miles)

More than three-quarters of this province is dune-covered and without organ
ized surface drainage.

(i) The Amadeus Depression.-This forms the western part, consisting of Lake
Amadeus, a large salt pan at 1550 It above sea-level, its tributary slopes with dune
fields, rising to 2000 It near the central ranges and towards the Musgrave Ranges in
the south, and the limestone plains and smaller pans which occupy the axis of the
depression in the east.

(ii) The Simpson Desert.-This extends into the eastern half and is divided into
an inner dune field with low stony tablelands, occupying the south-east corner and
lowest portion of the Alice Springs area, and a dissected marginal tract where the
dunes are limited by stony plains, plateaux, and isolated sandstone ranges. A third
subregion of the Simpson Desert is the Plenty River plains in the north-west, a
tributary lowland with sand plain, flanked by erosional plains. The Simpson Desert
is separated from the Amadeus depression by the Finke River, which has been
responsible for dissection of the desert margin and which has formed a barrier
against dune extension.

(iii) The Southern Granite Hills and Plains.-These limit the Amadeus depression
on the south, and constitute the piedmont of the Musgrave Ranges. The plains descend
eastwards from 2100 to 1750 It above sea-level, with scattered hills up to 500 It high.

(b) Central Ranges (15,000 Sq. Miles)

These form an almost unbroken belt more than 250 miles long and, at its
maximum, 100 miles from north to south.

* Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.
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(i) The Folded Central Ranges.-These have a distinctive pattern of east-west
ridges and narrow vales (plate 12, Fig. 1; Plate 15, Fig. 1) and form the larger sonthern
portion. There are two belts; the broader southern and eastern fold ranges comprise
the Krichauff, James, and eastern MacDonnell Ranges and the narrower northern
arm consists of the western MacDonnell Ranges. The two belts enclose a sandy
intermont lowland, the Missionary-Todd Plain. In the southern and eastern ranges

SOUTHERN DESERT BASINs

ISS! AMADEUS DEPRESSION

~ siMPSON DESERT

[[]]
sOUTHERN GRANITE HILLS
AND PLAINS

IWNER DUNE FIELD_ "-5"

,.,

Fig. l1.-Physical regions.

the summits rarely surpass 2400 ft, with less than 500 ft relief, whereas the crests of
the western MacDonnells are mostly between 2750 and 3000 ft, with up to 1000 ft
relief and with higher peaks which attain 4470 ft above sea-level in Mt. Sonder.

(li) The Crystalline Central Ranges.- These are a belt of gneiss and schist which
forms the northern part of the MacDonnell Ranges. Relief locally exceeds 2000 ft,
and the highest mountain is Mt. 2eil (4955 ft).

The drainage divide is mostly in the crystalline central ranges, and the upper
drainage of the Finke, Todd, and Hale Rivers escapes southwards throngh impressive
gaps in the folded central ranges.
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(c) Northern Plains and Uplands (75,000 Sq. Miles)

North of the central ranges there is a complex of uplands and extensive plains
which form parts of separate internal drainage units.

(i) The Northern Plains.-Each comprises a perimeter peneplain and an inner
depositional tract, characteristically with sand plain and locally with salt lakes. There
is an over-all fall in altitude northwards.

The Burt Plain, north of the central ranges, lies between 2000 and 2300 ft above
sea-level at its eastern end and has a very gentle fall westwards; its drainage axis is
marked by a belt of salt pans flanked by calcrete plains.

The Sandover-Bundey basin lies between 1800 and 1450 ft above sea-level
further east. This is an area in which a rejuvenated drainage has formed erosional
plains with low hills and plateaux; the flood-plains of the upper Sandover River and
its tributaries occupy the lower parts.

The north-western plains descend north-westwards from 1800 to 1200 ft above
sea-level, and are drained by several large channels, including the Hanson and Lander
Rivers, which die out in the sand plain.

The north-eastern plains descend to 800 ft in the north-east corner of the area.
The most important drainage element is the disrupted Sandover River system.

(ti) The Northern Uplands.-These comprise plateaux and bevelled ranges which
lack the bold ontlines and strong relief of the central ranges.

The north-western hills and ranges bound the Burt Plain on the north and form
an unbroken upland 200 miles long, broadening eastwards where it forks and encloses
the plains of the upper Hanson River. The uplands are mainly of granite, with
quartzite ranges prominent in the east - the Reynolds Range - and in the extreme
west; relief is generally below 500 ft.

The Davenport Range consists mainly of folded sandstones with a north
westerly trend; the bevelled crests only locally exceed 1500 ft above sea-level and
relief is typically less than 500 ft.

The north-eastern plateaux form an arcuate belt south and east of the Davenport
Range; in the west they are formed of sandstone, as in the Barrow Creek uplands and
the Dulcie plateau, whilst the lower Lucy Creek plateau in the extreme east is formed
of limestone. The plateaux are bounded on the south by prominent escarpments and
by the dissected Huckitta-Jervois Range. The plateau sun:nnits descend gently
north-eastwards towards the lower Sandover drainage.

III. THE FORMATION OF THE PHYSICAL LANDSCAPE

(a) Active Land-forming Processes

Under the dry climate which prevails in the Alice Springs area, the initial break
down of rocks and the comminution of rock debris are slow. Hill slopes remain steep,
rocky, and boulder-mantled, and geological structure is clearly expressed in relief.
Occasional heavy rains cause "flash" run-off, leading to short episodes of flood flow
with heavy load. The minor channels deposit their load as alluvial plains at the hill
foot: major drainage persists as sand-filled channels in sandy alluvial flood-plains
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and ends in allnvial basins and lowlands, except for the Finke and Sandover Rivers
which drain beyond the area. Thus the lowlands are essentially zones of accumulation
under which the lower erosional surfaces have been buried, emphasizing the simple
contrast of hill and plain typical of arid landscapes.

However, the land forms ofthe Alice Springs area have evolved over a long period
during which changes in climate and erosive energy have occurred, and they cannot
be understood apart from the geomorphological history.

(b) Tertiary Planation and Deep Weathering

In Mesozoic time the area noIY forming the central ranges was high gronnd
with sea on the north-west and south-east. The transgressive Cretaceous seas must
have invaded a region of strong relief, for marine siltstones of this age have been
recorded from bore sections in the Burt Plain, nearly 3000 ft below the sunnnits of
the crystalline ranges only a few miles to the south (Crespin, uupublished data).
Marine Mesozoic sedimentation in the south-east was approximately co-extensive
with the Lake Eyre basin, the southern granite hills and plains forming a land area
on the west. The outline of the present physicallandscape - a central area of highland
forming a watershed for drainage feeding into depositional lowlands to the north and
south-east - thus has its origin in the geography of the Mesozoic era.

Following marine withdrawal in the Upper Cretaceous, drainage was extended,
and a long period of erosion formed a land surface of little relief. The plain was best
developed on the soft, flat-lying Cretaceous sediments in the south-east of the area,
where it survives in the summits of dissected plateaux and on the lower gibber table
lands which extend into South Australia. The monotonous northern plains are also
the result of this planation acting over uniform crystalline rocks. The folded sediments
in the Davenport Range were bevelled, as shown by the flat crests now surviving in
these ranges (Plate 14, Fig. I). Subdned relief persisted in the folded central ranges,
the harder quartzite ridges were only partially bevelled and there was some infilling
of strike vales. Planation was more advanced on the gently folded softer sandstones
to the south of these ranges, although relief was still conditioned by structnres in the
underlying rocks. The crystalliue central ranges uuderwent little summit bevelling
and remained a watershed zone, south of which the transverse drainage (Plate 15,
Fig. I) of the folded central ranges had beeu established.

The perfection of the old laud surface indicates an iutegrated drainage aud a
humid cJimate, aud this is corroborated by the deep weathering associated with it.
In the crystalline rocks, weathering was selective and best developed in the lower areas,
with the formation of pisolitic ironstone gravels above mottled and pallid zones in
kaolinized rock. Subsequent dissection has revealed even greater depths of weathering
of the Cretaceous Rumbalara shales in the south-east and also of the argillaceous
Palaeozoic sediments south of the folded central ranges, where structure is commouly
obliterated to depths exceeding 50 ft. It is generally the mottled and pallid zones
which now survive, the uppermost lateritic horizon having been stripped off. The
range-building quartzites and sandstones were naturally more resistant to weathering.

Associated with the weathered land surface, more particularly on the deeply
weathered argillaceous rocks, are silcrete duricrusts np to 30 ft thick. Related second-



LANDS OF THE ALICE SPRINGS AREA 167

ary quartzites occur as superficial horizons on quartzites and sandstones. The
resistant silcretes give rise to the flat-topped mesa and escarpment "breakaways"
(Plate 12, Fig. 2; Plate 14, Fig. 2) which typify the south-east of the Alice Springs
area. They form extensive gibber tablelands mantled with derived silcrete fragments
(plate 11, Figs. 1 and 2).

(c) Dissection of the Weathered Land SUiface in the South of the Area

To this stage it has been possible to consider the area as a unit, but with later
events it is necessary to distingnish between that part tributary to the Lake Eyre
basin, which has undergone crustal warping, and the northern and western areas,
which have been relatively stable and in which the weathered land surface has been
less modified.

The duricrust cappings in the south-east have a regional fall to the south and
east due to late Tertiary subsidence of the Lake Eyre basin. This subsidence caused
dissection of the weathered land surface along the margins of the basin and incision
of its tributary drainage in the central ranges.

With renewed stability, a lower planation surface was formed. It is particularly
well developed on softer rocks in catchments tributary to the Finke River in the
south-east, where it passes into a high terrace along the main chaunel. These lower
plains rise westwards, and meet the undissected older land surface iiI the Amadens
depression west of the Finke drainage catchment and in the southern granite hills
and plains, which were also unaffected by the younger cycle.

(d) Modification of the Weathered Land SUiface in the North of the Area

At the time that snbsidence of the Lake Eyre basin took place, relative uptilting
also occurred about the margin of the Barkly Tableland, north-east of the Alice
Springs area. It affected tile folded Davenport Range as well as the flat-lying sand
stones and limestones to the south-east. These, together with the old planation
surface, were downwarped in a north-easterly direction. A renewal of stream incision
followed, etching out the softer strike belts in the Davenport Range and forming the
north-eastern plateaux on the tilted rocks to the south-east. The effects of this
erosive phase were confined to a narrow peripheral zone; elsewhere, only the slightest
renewal of erosive activity occurred, resulting in stripping and moderate dissection of
the weathered peneplain in piedmont zones.

(e) Establishment of Internal Drainage

During the cycle of erosion below the weathered land surface, the climate
became semi-arid, the outgoing drainage was truncated and partly disorganized, and
the present internal drainage pattern was formed.

Deposition was widespread on lower ground south of the central ranges,
piedmont gravel aprons formed south of the western MacDonnells, and great thick
nesses of alluvium accumulated on the Missionary-Todd plains. Sandy plains
formed on the flanks of the Amadeus depression, the lower parts of which were
occupied by seasonal lakes, of which the present Lake Amadeus is a vestige. These
eventnally retracted and left extensive limestone plains. More widespread depositional
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plains were formed by the larger channels entering the Simpson Desert basin. With
the cessation of drainage, parts of these deposits became cemented with surface
limestone, as in the gravel terraces of the Finke River. The erosional plains formed
below the old land surface in this area also received a widespread mantle of secondary
limestones.

Internal drainage was also established north of the central ranges. The Burt
Plain drained to lakes along its axis, and the tributary plains formed zones of sandy
alluviation which encroached on the weathered peneplain up slope. Limestone plains
were formed on the drying out of these lakes, and alluvial trains in valleys on the old
land surface further north were also calcreted. Further east, extensive lacustrine
limestones formed in the Sandover-Bundey basin, in the area of the Plenty River
plains, and in basins in the crystalline central ranges. Limestones were also laid down
unconformably on weathered surfaces in Phillipsons Pound and at the east end of the
Missionary-Todd plains. The Sandover and Elkedra Rivers, now cut off from the
Georgina River, deposited their alluvia in the north-eastern plains. The Frew River,
in the far north-east, was tributary to a lake system on the Barkly Tableland.

(f) Aeolian Sand Distribution and Later Drainage History

Increasing aridity led to wind re-sorting of the sandy alluvium and the formation
of sand dunes and sand plain on lower ground. The largest area of sand dunes is the
Simpson Desert, where parallel dune ridges are continuous over tens of miles on the
calcified plains eroded below the weathered land surface. From the homogeneity of
the dune systems and from their geomorphological setting, it would seem that only
one major phase of aeolian sand movement has occurred in the Alice Springs area.
In the south-east, dunes and sand plain are confined to the plain eroded below the
weathered land surface, and do not normally encroach on the youngest valley plains;
in the less dissected north and west, sand has encroached on the limestone plains
which overlie the weathered land surface. TIns fixes the sand movement at a fairly
late stage in the evolution of the area.

Subsequent amelioration of climate is indicated by the resumption of limited
drainage incision, probably in part induced by further subsidence of the Lake Eyre
basin. There has been strong dissection of freshwater limestones by the upper
Sandover and Plenty River systems, and also in the upper Hale and other intermont
basins. The gravel aprons south of the western MacDonnells have been dissected up
to 50 ft. The Finke River has locally cut down 90 ft into its calcreted gravels and its
tributary drainage in the south-east is similarly incised below the dune plains. In the
lowest parts, much of the newer drainage is merely of the flood-out type, controlled
by dune trends, or following regional slopes into the sand plain.

There is evidence that the effectiveness of drainage has decreased since this
phase of downcutting, and that the zone of deposition has moved up-valley. The
limestone terraces of the Finke River disappear beneath its flood-plain near New
Crown homestead, and alluviation has extended up its entrenched tributaries. The
narrowness of the active piedmont fans reflects the limited power of rinor drainage
in the upland belts.
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IV. THE LAND SYSTEMS

The history of the physical landscape, as given above, forms a basis for the
grouping of the land systems which follows. Four main classes, each with several
groups, are described together with the characteristic geomorphological features of
the 88 land systems. The land forms of each land system are described in greater
detail in Part II.

(a) Erosional Weathered Land Surface

In this class of land systems the erosional cycle which formed the weathered
land surface is still operative. The land systems comprise the oldest landscape
elements in the area and are accordingly found in its most stable parts. They occur
mainly north of the folded central ranges, with smaller extent in the southern granite
hilIs and plains. They are underlain mainly by granite, gneiss, and schist, but in the
far north occur over large areas of sedinlentary rocks.

They have a wide relief range, from mountainous watersheds in the crystalliue
central ranges to the erosional lowlands which occupy much of the northern plains.
There is widespread evideuce of deep weathering on these plains.

(i) Mountains ofGneiss and Granite.-There is only one land system in this gronp.

(1) Harts land system is formed mostly by the crystalline central ranges, which
consist mainly of gneiss, closely dissected and with about 1000 ft relief. Steep recti
linear hill slopes with much boulder cover are characteristic, and the valleys are
normally very narrow, with small alluvial tracts where rock barriers have caused
deposition. The land system lacks the regular structural patterns of the folded
ranges and forms some of the most inaccessible terrain in the area.

(ii) Hills and Plains of Granite, Gneiss, 01' Schist.-Erosion of the Harts land
system has caused lateral retreat of hill slopes, giving rise to isolated hills and ridges
and fringing erosional plains which are continuous with the selectively weathered
peneplain. The uplands are similar to those of the Harts land system, although
generally lower; the plains range from short pediments to extensive gently undulating
surfaces. These land systems also include belts of schist, which give rise to closer
dissection with strong structural control, and which form rugged terrain of moderate
relief.

(2) Bond Springs land system consists mainly of massive gneiss ridges as in the
Harts land system, but with minor lowlands, inclnding short pediments and dis
continuous alluvial plains along the drainage channels. It is developed in the heads
of several catchments in the crystalline central ranges.

(3) Napperby land system is formed mainly on granite and consists of domes
and tors, with minor gneiss ridges, and fairly extensive erosional plains.

(4) Cavenagh land system also consists of granite hills and plains, but is situated
in the southen1111ost part of the area. The plains show increasing drainage energy
eastwards. In the west they are masked by sand; in the central part they are fairly
stable stony plains with low dyke ridges; in the east the weathered surface has been
replaced largely by gently undulating younger plaius, and is represented only by the
flat crests and lateritic cappings of scattered low hills.
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(5) Aileron land system consists of granite hills and mainly depositional plains.

(iii) Peneplains on Weathered Granite, Gneiss, or Schist.-These erosional
surfaces now survive mainly at the foot of ranges of crystalline rocks, up slope from
the alluvium and sand plain which occupy the lower tracts. Because of their situation,
they are rarely flat, although relief generally does not exceed 20 ft. Broad convex
divides, with occasional outcrop and a general cover of quartz stone, alternate with
wide, flat-floored valleys; areas of less relief and drainage energy are generally sandier.

These plaius underwent selective rather than general weathering, and lateritic
crusts typically occur on the lower margins of the interfluves. They are commonly
lightly dissected, indicating a small subsequent reuewal of drainage incision.

(6) Boen land system consists of erosional plains developed on weathered
schist and gneiss.

(7) Warburton land system is a plain eroded on weathered granite, schist, and
gneiss. It differs from the Boen land system in the more general weathering of its
underlying rocks and in its more active trunk drainage, which has led to shallow
dissection of the weathering zone along the margins of the interfluves.

(8) Tietkins land system consists of granite plains south of the Amadeus
depression. The southern part is a stable surface of selectively weathered granite bnt
the plain becomes increasingly covered by sand and calcrete northwards.

(9) Outounya land system comprises granite and schist plains east of the Tietkins
land system, where the drainage is generally more competent and where there are
fewer surface deposits. In the north-west, it is a flat plain with little surface drainage,
bnt it is increasingly dissected eastwards. This dissected belt marks the edge of the
old weathered plains, and the surfaces to the east are eroded in fresh granite, with
.some alluvial cover in the south.

(iv) Sandstone and Quartzite Ranges.-There is only one land system in this
group.

(10) Hann land system consists of sandstone and quartzite uplands, strike
ranges, and their tributary slopes, above the old land surface north of the central
ranges. Relief is generally smaller than in the central ranges and single ridges are
more characteristic than multiple ranges. Because of regional stability, the deposition
allowland units in this land system have undergone little erosion.

(v) Peneplains 01' Undulating Terrain on Weathered Sedimentmy Rocks.-In the
far north of the area, beyond the flood-outs of the larger drainage channels, there are
extensive tracts in which the weathered land surface has not been buried. It is
developed on flat-lying shale, sandstone, and limestone, with minor areas of closely
folded older rocks. These rocks are less uniform than the crystalline rocks, and
land forms are conseqnently more varied.

These land systems are particularly extensive in the north-east of the area;
in the north-west they form broad tongues marking higher portions of the old
peneplain, the intervening depressions being occupied by sand plain. Wind re-sorting
of a residual sandy cover has obliterated or disorganized surface drainage.

(11) Wonarah land system is a gently undulating stony plain on which more
resistant sandstone forms minor ridges and hills.
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(12) Alinga land system consists of undulating terrain on folded Palaeozoic
sandstone, shale, and thin limestone, with lines of low hills formed by more massive
sandstone. The weathered surface has undergone slight dissection aud forms stouy
rises with lateritic gravel.

(13) Ooratippra land system is a flat plain with little surface drainage, formed
on flat-lying interbedded dolomite, limestoue, and shale, and is situated where the
old peneplain slopes down northwards from the Lucy Creek plateau.

(b) Partially Dissected Erosional Weathered Land SUiface

Differences in lithology aud structure have produced a variety of forms au the
weathered laud surface. The land systems in this group have resulted from the partial
destruction of that land surface, and they combine au inherited relief with the effect
of later erosion cycles. The older surface generally has survived as uplaud units,
commouly with weathered rock.

Dissectiou has beeu coutrolled largely by the geological setting. Where unfolded
resistant strata have been dissected, the former laud surface has survived as plateau
summits, and silcrete duricrusts have played a similar role on the softer sedimeuts in
the south-east. In other areas, notably where the former peneplain was developed on
crystalline rocks, there has been only slight stripping and dissection.

(i) Dissected Planed SUifaces on Weathered Granite, Gneiss, or Schist, with
Minor Limestone Cover.-The laud systems in this group have heen formed by
moderate to stroug dissection of peneplains au weathered crystalline rocks, notably
in areas with drainage tributary to the Lake Eyre basin. They generally occur in
headwater areas. The land forms comprise relict watershed areas of weathered
peueplain-Iocally with cappings of limestone-beuches formed in the weathering
profile, pediments and alluvial plains in or derived from the weathering zones, and
younger erosioual surfaces (Plate 8, Fig. 2) formed in fresh rock. Maximum relief
rauges from 75 to 150 ft.

(14) Chisholm land system has been formed by narrow drainage entreucluuent
below a peueplain formed on weathered schist aud gneiss, giviug rise to flat-crested.
interfluves and steep-sided flat-floored valleys.

(15) Delny land system is characterized by strong dissection of a weathered
peneplaiu on schist aud gueiss, by moderately extensive plains formed at a lower
level, and also by the calcareous enviroumeut due to remnants of a former limestone
cover.

(16) Kulgera land system cousists of moderately dissected plaius of weathered
schist au the eastern margin of the southern granite hills and plains. Dissection has
followed weathered valley tracts in the former plains. These are separated by broader
interfluves of relatively fresh rock.

(17) Pularoo land system is a former granite and gneiss plain into which a close
network of alluvial valley floors is eutrenched.

(li) Stripped, Lightly Dissected Planed SUifaces on Weathered Granite, Gneiss,
or Schist.-This group of land systems has beeu formed maiuly by stripping and
slight dissection of the Boen land system and it shows a similar distributiou, replacing
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the latter in upper piedmont zones and in the catchments of more active drainage.
Erosion has proceeded by shallow stripping rather than by linear drainage incision;
the old land surface survives extensively, and relief is normally less than 20 ft. Because
of the selective nature of earlier weathering, lateritic cappings form only a minor unit,
although derived alluvial plains may attain moderate proportions.

(18) Alcoota land system consists of plains on schist and gneiss in which there
has been selective erosion of zones of deeper weathering, giving rise to slightly
broken terrain.

(19) Ryan land system consists of an eroded peneplain on weathered granite and
gneiss. Land forms vary with increasing dissection eastwards towards the Sandover
River. The more stable areas are undulating plains with small hills of fresh granite,
and locally stripped and lightly dissected weathered surfaces. In the more dissected
parts further east, the old land surface is reduced to a few higher interfluves, or to
laterite-capped crests of low granite hills in plains eroded in or below the weathering
profile.

(20) Ennugan land system differs little in land form from Alcoota land system,
but the gneiss is traversed by schist belts which have undergone more general weather
ing and more advanced subsequent dissection, and in these zones the older land
surface survives only in low laterite-capped platforms and ridges.

(ill) Dissected Ranges of Folded Sedimentmy Rocks with Summit Planation.
These land systems occur mainly in the folded central ranges, in the Davenport Range,
and in the smaller Huckitta-Jervois Range. They form mountain complexes, owing
their magnitude to the repetition of the sandstone by folding, as in the Davenport
Range, or to the great thickness of rock undergoing differential erosion, as in the
western MacDonnells. They range from mountainous areas without significant
valley plains to ridge-and-vale terrain (Plate 12, Fig. 1), in which strike lowlands have

. been eroded on interbedded softer strata. They also include single outlying ranges
with their tributary slopes, as in the north-western hills and ranges.

Most of the strike ridges underwent summit bevelling (Plate 14, Fig. 1) or
rounding to some degree during the earliest cycle. Some weathering of hard rock
surfaces took place, and there was deeper alteration of the alluvial fill in the broader
strike vales. Subsequent rejuvenation has followed structure, with deep gorge incision
in the harder strike ridges, and erosion and terracing of the vale fills and tributary
alluvial slopes. A feature of the rejuvenation has been the superposition of transverse
drainage patterns established during the earlier cycle. The narrow river gaps in the
strike ranges are particularly important in terrain which forms a barrier more by its
linear continuity than by its absolute relief.

The amount of rejuvenation varies widely. In the western part of the folded
central ranges, beyond the catchments of drainage to the Simpson Desert basin, the
older surfaces are little modified, and relief due to rejuvenation is generally less than
that inherited from the earlier cycle. In the Davenport Range and in the southern
part of the folded central ranges, both of which were more completely bevelled
during the earlier cycle, the greater part of the relief is due to the later incision. In the
eastern MacDonnell Ranges, subsequent rejuvenation has advanced so far that
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summit bevels have survived only locally, aud the original vale floors have been
buried beneath younger deposits.

Common features are the structural control of relief patterns, enhanced by the
semi-arid regime of weathering and erosion, and the structural control of land forms,
with well-adjusted dip slopes, steep escarpments, and an absence of weathering
mantles or of slope rounding by mass movement.

(21) Sander land system consists of mountain ranges formed by resistant
quartzite and sandstone. Although structure and land forms vary, the land system
is typified by extremely strong relief, steep and rocky hill slopes, narrow, deeply
incised valleys, and insignificant level areas.

(22) Pertnjara land system consists of steeply rounded, gravel-capped hills,
formed on conglomerate.

(23) Davenport land system consists of mountain ranges formed mainly on
folded quartzite sandstone in the nOlih of the area, principally the Davenport Range.
The rocks are softer than in the Sander land system, relief is therefore smaller and less
rugged, and the more complete earlier planation is seen in the striking accordance
of summits.

(24) Gillen land system consists of mountain ridges of sandstone and quartzite,
and strike vales underlain by shale and limestone, although maiuly floored by gravels
and alluvium.

(25) Middleton land system consists of sandstone strike ridges and plateaux
isolated in sandy lowlands.

(iv) Hilly to Undulating Terrain on Folded Sedimentary and Igneous Rocks with
Some Weathering.-With the exception of the Kurundi land system, all the land
systems iu this group are underlain by weathered sedimentary rocks, maiuly sand
stone, with iuterbedded limestone and shale. They occur on the margins of the fold
ranges, where the old land surface has undergone only moderate dissection, and
where former tluough-goiug drainage has failed to maintaiu itself with decreasing
rainfall. Relief is less clearly expressive of structure than in the adjoiuing mountain
land systems. Laterite-capped or weathered low strike ridges and broad, bevelled
stony rises form the maiu upland units, with relief only locally exceediug 100 ft. The
lowlands are alluvial plains with sandy areas, and are locally badly drained.

(26) Kurundi land system is underlain by hypabyssal and volcanic rocks and
forms more open country in the Davenport Range.

(27) Ilbumric land system consists of bevelled ridges and undnlating terrain with
broad stony rises, formed on strike belts of folded sandstone, greywacke, and silt
stone. These flank the Davenport Range and have shared its uplift in part.

(28) Tennant Creek land system is formed of shale and other rocks which have
been strongly folded and which have undergone weatheriug, and as a result it lacks
the strike pattern of other land systems in the group.

(29) Kernot land system is formed on narrow strike belts of folded Palaeozoic
sandstone and conglomerate iu the south of the area.
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(30) Hogarth land system comprises cuestas aud rounded uplands on the Lucy
Creek plateau, formed by thin sandstone and shale overlying the dolomite and lime
stone of which the plateau is built. The underlying dolomite and limestone form
piedmont zones of appreciable extent, which may be featureless limestone plains or
may form structural benches.

(v) Plateaux Formed Mainly of Flat-lying Sandstone.-These land systems have
a dual origin: they owe their form to flat-bedded resistant rocks, but the flattish
summits are partly due to a slight bevelling of structure by the weathered land surface.
The highest plateaux of the folded central ranges can be traced laterally into un
dissected plains in the west of the area. The steep escarpments and dissected margins
are due to subsequent rejuvenation, which limits these land systems to those parts of
the folded central ranges tributary to the Lake Eyre basin and to the dissected southern
edge of the north-eastern plains.

(31) Krichauff land system consists of high plateaux formed of resistant sand
stone. These have formed in synclinal tracts ·in the south-western folded central
rauges. They also comprise "one-sided" plateaux with sloping summits, formed on
tilted strata as in the Barrow Creek uplands.

(32) Tomahawk land system consists of small plateaux, lower than those of the
Krichauff land system, and fmilled of sandstone. These have low dips to the north
east, and the plateau summits descend gradually in that direction.

(33) Cherry Creek land system comprises low plateaux formed of shale and
limestone. In the north-west, the plateau summits pass directly into the sand-covered
weathered land surface; elsewhere, they are bounded by slopes of moderate steepness.

(vi) Plateaux Formed of Flat-lying Limestone.-Two land systems form the
Lucy Creek plateau, in which a south- and east-going drainage has dissected the
southern margin of limestone which dips gently beneath the north-eastern plains.
Limestone is resistant to weathering and erosion in this dry area, and these land
systems are characterized by strong structural control of relief, with rocky, sparsely
drained plateau surfaces, steep, benched escarpments with much joint dissection,
and narrowly entrenched trunk valleys.

(34) Lucy land system comprises the less dissected western part of the Lucy
Creek plateau.

(35) Ilgulla land system is the more dissected eastern part of the Lucy Creek
plateau, which has been reduced to flat-crested interfluves between the narrow
entrenched main valleys. The drainage is more closely spaced, owing to the presence
of less permeable sandstones and shales with the limestones.

(vii) Plateaux, Ranges, andLowlands on Deeply Weathered Sedimentary Rocks.
These land systems have been formed by dissection of the duricrusted land surface of
little relief formed on softish rocks of Palaeozoic and Mesozoic age in the south and
east of the area. The weathered land surface consisted of plains with an overall
descent and centripetal drainage south-eastwards, reflecting the structure of the
Lake Eyre basin. Broad rises occurred along arcuate strike belts within the plains.

The land systems occur along the upwarped margin of the Lake Eyre basin.
The amount of dissection, and hence of present relief, varies firstly with the amount of
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upwarping, which has been greatest in the north-west of the basin, secondly with the
initial relief of the old land surface, and thirdly with the competence of the drainage,
which has been greatest in the Finke catchment. Relief attains a maximum of 350 ft
in the north-west, whence it decreases south-eastwards towards the centre of the
basin and westwards to the limits of the Finke drainage, beyond which the weathered
surface remains largely undissected and sand-covered. The deeply weathered shales
form plateaux with strong silcrete duricrusts (plate 12, Fig. 2); the sandstones,
normally silicified, cap cuestas with gentle summit slopes.

The upland units in these land systems are bounded by breakaways formed by
silcrete duricrusts and by steep, gullied escarpments on the underlying kaolinized rock.
The silcrete cappings have partially broken down to form the gibber-strewn surfaces
(plate 11, Fig. 1), with numerous gilgais and disorganized drainage, which typify the
upland summits. The dissected pallid zones give rise to steeply rounded, stony
spurs, and a close pattern of narrowly incised drainage channels. Much of the lower
ground consists of alluvial plains derived from the weathered rock; these, being
normally somewhat alkaline, are very subject to shallow surface erosion. In the
south and east, dune sands have encroached on the lowlands and have obliterated
much surface drainage.

(36) Chandlers land system consists of cuestas and duricrusted mesas in alluvial
plains and broadly undulating stony lowlands. It is developed mainly on strongly
deformed Palaeozoic shale and sandstone on the southern margin of the folded
central ranges.

(37) Rumbalara land system consists of strongly dissected, duricrusted plateaux
formed on weathered shale in the dissected margin of the Simpson Desert. The
plateaux have spectacular escarpments and prominent structural benches and are
flanked by relatively extensive stony lowlands.

(38) Wilyunpa land system consists of low gibber tablelands with north-west
facing escarpments and silcrete breakaways. The summits descend gently south
eastwards and pass withont a break beneath the dunes.

(c) Erosional Surfaces formed below the Weathered Land SUlface

In this class the weathered land surface has been destroyed and younger surfaces
have been eroded at lower levels. In the north, this has occurred only in the Sandover
Bundey basin and adjacent to the Barrow Creek uplands, and the younger surfaces
are plains. In the south, erosion has been stronger and more widespread in drainage
catchments tributary to the Lake Eyre basin, extending north of the central ranges
in the Plenty River plains, and the younger surfaces range from plains to mountains.

(i) Lightly Dissected Planed Surfaces in Granite, Gneiss, or Schist.-These land
systems comprise younger erosion surfaces once covered with aeolian sands, which
have since been stripped and dissected, and they occur where the Plenty River plains
open south-eastwards into the Simpson Desert. The amount of secondary stripping
and drainage incision varies with setting and rock type, but erosional activity is now
confined to the upper drainage sectors, and the lower valleys have become partly
filled with younger alluvium.
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(39) Indiana land system consists of closely dissected plains formed on relatively
unresistant schist and gneiss.

(40) Unca land system comprises fairly flat plains on granite, gneiss, or schist.
Drainage has been less vigorous than in the Indiana land system, and there has been
only partial stripping of a former sand cover, and limited valley entrenchment.

(li) Erosional Plains on Granite, Gneiss, or Schist.-In the north of the area and
on the outer fringes of the Plenty River plains are actively forming surfaces newly
stripped of a lateritic crust which may be seen on bounding escarpments or on
included low hills. The underlying rocks were only shallowly and selectively weathered,
and the plains are cut mainly in fresh rock. Drainage may be relatively vigorous in
the higher parts, but flat sandy plains are common in the lowest sectors.

(41) Jinka land system consists of undulating, stony granite plains traversed by
prominent quartz reef ridges.

(42) Barrow land system consists of gently undulatiug granite plains which pass
down slope into flat sandy plains with little surface drainage.

(43) Anderinda land system comprises gently undulating plaius on grauite,
schist, and gneiss, with less vigorous drainage and smaller relief than the Jinka land
system, and with wider valley plains in the lowest parts.

(iii) Moderately or Little Dissected SUifaces, Mainly on Deeply Weathered,
Flat-lying or Gently Folded Sedimentary Rocks.-These are areas oflow relief, extend
ing from the eastern end of the Amadeus depression into the dissected margin of the
Simpson Desert, where they occupy the catchments of active west bank tributaries of
the Finke River, with minor outliers along the Finke itself. In the Amadeus depression
the underlying rocks are gently folded Palaeozoic shale and sandstone; these give
place south-eastwards to flat-lying Mesozoic sandstone and shale, with some granite
in the extreme south-west.

The Finke and its tributaries formed an extensive youuger plain, which lies
200 ft below the duricrusted residuals in the east, but which converges on the older
surface westwards, towards the limit of marginal warping and of the resulting drainage
rejuvenation. Extensively, the younger plain lies within the weathering zone of the
older surface. It is depositional in its lowest part, where sands and gravels occur in
the main valleys. It has undergone extensive surface calcification, and has also been
buried beneath lacustrine limestones along the axis of the Amadeus depression. It
remains largely sand-covered, particularly in the east.

The Finke is incised up to 90 ft below its calcified gravel terraces, and its main
tributaries have accordantly entrenched themselves into the younger plain. Incision
has resnlted in the stripping of the sand cover in zones bordering the trunk drainage.
In the westernmost parts, there has been shallow valley entrenchment in the surface
limestone. Elsewhere there has been more widespread stripping, which has trans
formed the original plain into a broadly undulating surface.

The latest phase of alluviation has affected all the main valleys, forming flat,
locally ill-drained flood-plains, and giving rise to small pans and saline flats where
drainage has disintegrated.
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(44) Peebles land system consists of shale and sandstone on which the younger
planation was incomplete, and it contains many steep-sided hills with long stony
spurs which merge into narrow erosional terraces flanking the entrenched main
valleys.

(45) Lilla land system underwent more complete planation of the younger
surface than did Peebles land system. The headwater region consists of granite plains
with some allnvial cover. Down-valley these pass into stripped erosional terraces
along Lilla Creek and then into the calereted gravel terraces of the Finke River.
Becanse of narrower entrenchment of its lower valleys, allnvial flood-plains are less
extensive than in the Peebles land system.

(46) Ebenezer land system consists of undulating stony plains mainly eroded on
Palaeozoic and Mesozoic claystone and sandstone, with an extensive calcrete mantle
in its lower parts.

(iv) Limestone Ranges.-These are mainly confined to the eastern MacDonnell
Ranges, with lesser development in the western part of the Huckitta-Jervois Range.
They are areas of strong uplift and erosion in which few traces of the old land surface
survive, although it is unlikely that the limestones were responsive to bevelling and
deep weathering.

The limestone and dolomite are thinly interbedded with shale and sandstone,
giving rise to intricate intra-formational folding. Thus, in place of the continuous
parallel strike ridges characteristic of the quartzite ranges, there are complex patterns
of shorter strike ridges. Relief is also less strong, and the ridges are rarely more than
500 ft high. In the absence of massive beds the hill slopes have a deceptive overall
smoothness, although they are very rocky and consist of many small structural terraces
(Plate IS, Fig. 2). Thin bedding is unfavourable to the development of articulated
tributary systems, and the hill slopes are characteristically embayed by parallel gullies
with amphitheatral valley heads. Thinner limestone beds co=only form foothill
strike ridges or long smooth-crested spurs.

(47) Huckitla land system consists of limestone mountains, and is developed in
the area of closest folding and most massive limestone. Thin beds of softer rocks
have facilitated dissection of narrow strike valleys.

(48) Allua land system consists of limestone ridges, alluvial vales, and flanking
lowlands in areas of more open folding.

(v) Undulating Terrain on Mainly Unweathered Folded Sedimentary Rocks.
These land systems consist of undulating country formed by moderate erosion of
gently dipping rocks of moderate but varying resistance. They occur in and south of
the folded central ranges, in areas of slight folding and uplift, and on rocks which,
although not sufficiently massive to form strong relief, were not prone to deep
weathering. These rocks comprise conglomerate, interbedded limestone and shale,
and thin-bedded sandstone. Relief does not generally exceed 50 ft. Drainage is still
active in the higher parts, but the lower valleys are commonly alluvial plains.

(49) Coghlan land system is a closely dissected low upland of gently dipping
thin-bedded shale, limestone, and sandstone.
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(50) Renners land system is broadly lmdulating banded outcrop terrain with low
rises formed by thin limestone bands, and long slopes on the interbedded shale. A
few higher ridges are formed by more massive limestone.

(51) Muller land system consists of low rounded hills and ridges formed on
conglomerate.

(vi) Plains on Unweathered, Flat-lying, Sedimentary Rocks.-These plains are
more closely tributary to the Lake Eyre basin and have had a more complex history
than those further north. Dissection of the weathered land surface was rapid and was
followed by renewed and extensive planation. The lower parts were covered with

. alluvium, which subsequently formed sand plain and dunes. Finally, they underwent
stripping and renewed dissection in a second phase of drainage rejuvenation.

(52) Endinda land system consists of stony, gently undulating plains formed on
thin bedded shale and sandstone and gilgaied alluvial flats.

(vii) Plains and Unduiating Terrain Partially Stripped of Aeolian Sand Cover.
These land systems occur in a broad arc on the periphery of the Simpson Desert.
They formed lower parts of the plains eroded below the weathered land surface, and
were subject to general burial beneath sand plain or dunes. They were only slightly
affected by the latest recrudescence of drainage incision and stripping, and the sand
cover remains extensive. Stone mantles, weathered rock outcrops, and duricrusted
residuals are typical of the stripped areas, showing that the exhumed plain generally
lies within the older weathering profile.

(53) Dinkum land system consists of extensive sand plain and dunes, in which
occur stony plains of schist and gneiss with low schist or quartz reef ridges.

(54) Angas land system is nnderlain by sandstone and shale. It commonly
adjoins the hillier Chandlers land system in its higher parts. The lower parts are
mainly covered with sand plain and dunes.

(55) Kalamerta land system consists of a sandy plain with a dissected fringe of
weathered Mesozoic arkose and claystone.

(d) Depositional SUifaces

The land systems in this class owe at least part of their form to surface deposits.
They cover more than half the Alice Springs area and have accumulated in four
phases: in the earliest landscape cycle, in the drier period following the erosion of the
younger plains, as wind-borne sands at the height of aridity, and in a latest phase of
drainage activity.

The most extensive deposits accumulated in the two middle phases, and the
history of the accumulation is shown in the zonation of depositional land systems in
the more stable lowlands; a lowest zone of salt pans and limestone plains is followed
up slope by sand plain or. dunes, with alluvial plains on the upper margin.

The older depositional land systems lie mainly beyond the present drainage,
which is associated with a group of active alluvial land systems. This alluviation has
taken two forms: alluvial fans formed by minor channels at the mountain foot, and
flood-plains adjacent to large drainage chaunels.
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(i) Partly Dissected Piedmont Fans or Vale Fills.-These land systems are
formed largely of gravels and are developed best on the flanks of the folded central
ranges, where the gravel sources have been sandstone and the Pertnjara conglomerate.
Further north, gravels are restricted to slopes bordering isolated quartzite ranges and
form only parts of land systems.

The deposits include weathered older "fill", calcreted younger gravels, and
alluvium of the current cycle. The degree to which the older deposits have survived
varies with the stability of the landscape. In the extreme west they form undissected
gravel fans which pass down slope beneath younger deposits. In areas of moderate
drainage rejuvenation they form a higher terrace which decreases in extent eastwards.
In much of the upper catchment of the Finke only the younger gravels of the second
depositional phase survive, forming a lower terrace broken by the alluvial plains of
the present drainage.

(56) Weldon land system occurs in piedmont zones or strike vales, and consists
of low terraces of unconsolidated gravels and undulating plains of selectively weather
ed schist and gneiss. Both the terraces and the undulating plains have been stripped
and dissected close to the main drainage chaune1s.

(57) Reynolds land system occupies an intermont lowland and consists mainly
of piedmont terraces with a gravel cover on weathered schist and gneiss.

(58) Berrys Pass land system consists of fans of boulder gravels with steep
stony surfaces.

(59) Stokes land system consists mainly of terraces of calcreted younger gravels
derived from the nearby Pertnjara conglomerate. Dissection has been more active than
in Berrys Pass land system, and the weathered higher terrace is very restricted.

(ii) Plateaux and Terraces of Chalcedony Overlying the Weathered Land
SUI:face.-The land systems in this group are formed of chalcedony and calcareous
siltstone laid down unconformably on the weathered land surface in the Sandover
Bundey basins and in lowlands within the central ranges. They have been strongly
or moderately dissected and the old land surface has been exposed locally.

(60) Santa Teresa land system consists of high plateaux in intermont basins in
the eastern MacDonnell Ranges. The underlying weathered rock surface is locally
exposed as fringing benches or mesas.

(61) Table Hill land system consists of low plateaux. The calcareous siltstone
has given rise to fine-textured alluvium on and fringing the plateaux.

(62) Ambalindum land system occurs in intermont basins and consists mainly of
low terraces and surfaces formed by their partial dissection. An earlier, weathered
basin-fill forms a duricrusted higher terrace.

(iii) Plains of KunkaI' or Chalcedony Overlying the Weathered Land Surface.
The land systems of this group have been formed on kunkar or chalcedony laid
down unconformably on the weathered land surface. They occur in the stable north
and west of the area and have been only slightly dissected.

(63) Lindavale land system consists of plains in the south of the area. They are
mostly sand-covered, with a stripped and lightly-dissected lower marginal zone.



180 J. A. MABBUIT

(64) Titra land system consists of plains in the north of the area. It is more
sand-free than the Lindavale land system and there is greater development of dis
connected drainage typical of such surfaces.

(65) Woolla land system consists of lightly dissected linear limestone plains in
broad valleys on the weathered land surface.

(iv) Stable Alluvial Plains <rnd Vale Fills.-This group comprises two types of
stable alluvial plains.

The most extensive are those formed on the lower margins of the erosional
weathered land surface on crystalline rocks. They occur chiefly about the Burt Plain
and the north-western plains, and less extensively on the border of the southern
granite hills and plains. Locally, they abut directly against uplands of crystalline
rocks. The low gradients on the old land surface favoured widespread alluviation in
these areas. The alluvia range from red earths to clayey sands, and are notably
sandier in the down-slope sectors, where they commonly pass into sand plain. The
land systems are rather featureless plains, generally with less than 5 ft local relief
and with alluvial gradients of 5 to 10 ft per mile. They may receive some run-on
from adjoining land systems; internal drainage is by shallow, ill-defined floors, and.
large areas are liable to flooding after heavy rains. Old alluvial trains in the lower
parts of the land systems have locally been wind-formed into low sandy rises.

The second type consists of intermont plains derived from limestone in the
eastern MacDonnell Ranges and consisting of sandy calcareous alluvium, commonly
above calcreted gravels. They result from the strong alluviation in the middle catch
ments of the Todd and Hale Rivers following the dissection of the weathered land
surface.

(66) Karee land system consists of sandy plains in the south of the area. The
lower sectors are sand plain with low dune ridges.

(67) Bushy Park land system consists of red earth plains and is the most extensive
of the alluvial land systems. It commonly adjoins the Boen land system and the
demarcation of these two land systems is often arbitrary. Dissection has locally
revealed the weathered peneplain beneath the alluvial cover.

(68) Leahy land system consists of very sandy plains with disorganized surface
drainage, and is transitional between the alluvial land systems and sand plain.

(69) Ringwood land system consists of calcareous alluvial plains, mainly
developed between open limestone ranges.

(70) Pulya land system consists of fans of calcareous alluvium and calcreted
gravels in narrow strike vales tributary to the Ringwood land system.

(v) Dune Fields and Sand Plain.-Aeolian sand covers 76,000 sq. miles in the
lowest parts of the area, beyond the limits of surface drainage. It occurs as dunes
or sand plain.

The central ranges separate a southern region with dune fields and restricted
sand plain from a northern region with smaller dnne tracts. A possible reason for
this segregation lies in the source of the sands. The southern sands are derived mainly
from sedimentary rocks, and are well sorted, whereas the northern sands are formed
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mainly from crystalline rocks, which yielded a coarse sand fraction and a higher clay
content in derived soils. The coarse sand fraction may have stabilized the sand
surfaces and prevented dune formation.

Another regionally differing factor may have been the thickness of the sands.
Because of the greater dissection of the weathered land surface south of the central
ranges, sand supply was abundant, whereas in the north the sand was more thinly
spread over the little-modified old land surface. Differences in climate also may
have been important. It is likely that during the drier period of wind movement the
central ranges formed, as now, a climatic divide, north of which surface and sub
surface drainage, clay weathering, and vegetation cover were such as to restrict sand
movement, whereas to the south, greater surface mobility of a thicker sand cover
allowed dune formation. Within this climatic framework, areas in the south receiving
some drainage or derived from crystalline rocks would remain as sand plain, as on
the intermont plains of the central ranges or on the tributary plains in the north-west
of the Simpson Desert, whilst in the north, dunes would form only under special
circumstances.

The dunes are mainly linear, continuous, and parallel over great distances, and
orientated with the prevailing winds-north-north-westerly in the south-east and
westerly in the north and west. They have gentle slopes on the west and south, and
shorter, steeper flanks on the east and north. The swales are flat or broadly concave,
with finner surfaces and minor areas of "hard" ground. Reticulate or irregular short
dunes occur mainly on the margins of the parallel dunes, where sand movement has
been affected by relief or drainage. They are normally lower and more closely spaced
than the parallel dunes.

The sand plain south of the central ranges is transitional between alluvial plains
and dune fields and it occurs mainly in piedmont tracts or near large drainage flood
outs, as in the north-west corner of the Simpson Desert. It consists of flat, moderately
soft sand surfaces, receiving some run-on although generally lacking organized
surface drainage. In the north, sand plain of this type only occurs towards the up-slope
margin of the sand cover; elsewhere the surface is broadly undulating with elongate,
parallel rises which follow the regional dune trends.

Dunes and sand plain are largely fossil features, now mainly stabilized by
vegetation. Sand movement is restricted to areas of sand disturbance or fresh supply,
as near river channels and pan floors, and to minor areas of loose sand and dune crests.

(71) Simpson land system comprises most of the dune fields and is developed
mainly in the Sinlpson Desert and Amadeus depression.

(72) Ewaninga land system has been formed by dune invasion of terrain similar
to the lower part of the Muller land system. An extensive cover of irregular low
dunes is broken by gravelly conglomerate crests and slopes typical of the Muller
land system.

(73) Singleton land system consists of sand plain.

(vi) Active Flood-plains.-The alluvial flood-plains occur adjacent to the larger
drainage channels and extend for long distances from the upland source of sediment.
They may persist some distance into sand plain before petering out or feeding terminal
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alluvial basins, but they penetrate dune fields only where the dune trend is favourable.
Partly for this reason, but mainly becanse of heavier rainfall and the survival of
mature valleys on the old land surface, flood-plains are more extensive in the north
of the area than in the south.

Generally, deposition is more active and of coarser materials ill the piedmont
zones, where the flood-plains are widest, with.numerous braiding channels and lateral
alluvial basins. Down-valley, the flood-plains become narrower and may be dis
continuous, forming only narrow scrolls on the inside of the meanders. They are
normally slightly lower than the adjacent sand plain or are locally incised below dune
covered river terraces. An inner, more active flood-plain commonly occurs below a
sandier outer plain. In the lower sectors the main channels are smaller and split into
distributaries which. feed the broader alluvial basins of the terminal flood-outs.
Areas of finer alluvium only occur where channel drainage ends within pre-existing
valleys. In contrast, the flood-plains of the newer drainage elements peter out in
sand plain, as in the north and west, or in interdune corridors, as in the Simpson
Desert. In the younger valleys there is sufficient lateral admixture of coarse aeolian
sand to counteract the down-valley tendency to finer alluvium, and the valleys are
choked without forming large terminal basins.

The flood-plain land systems fall into three regional groups. The southern
group is derived from the folded central ranges with significant limestone uplands,
has formed under a drier climate, and is hence characterized by alluvium which may
be calcareous. Its main occurrence is within the ranges or in the piedmont zone and
its limited development in the plains beyond is a fnnction of the integration achieved
by the Finke drainage system and of the extent of the dnne fields. A northern group
is typified by well-developed convergent tributary flood-plains in valleys on the old
land surface and by long courses through sand plain. These are characteristically
sandy flood-plains of non-calcareous alluvium. The third group comprises the flood
plains at the east end of the Burt Plain. These head against the stripped weathered
peneplain which occnpies the piedmont zone and end in the upper part of the stable
alluvial red earth plains of the Bushy Park land system. They are distinguished by
medium- to fine-textured alluvium and by a lack of large drainage channels.

(74) McDills land system consists of terminal swamp basins and flood-plains of
fine alluvium in the lower Finke valley near the southern border of the area.

(75) Finke land system comprises flood-plains of coarse-textured alluvium south
of the central ranges.

(76) McGrath land system consists of flood-plains of medium- to fine-textured
alluvium in the upper parts of former valleys on the weathered laud surface. They are
fairly short alluvial lobes derived from weathered crystalline rocks and have little
linear drainage.

(77) Ammaroo land system consists of flood-plains and terminal basins of fine
textured alluvium in the north of the area.

(78) Sandover land system comprises flood-plains of coarse-textured non
calcareous alluvium north of the central ranges.



LANDS OF THE ALICE SPRINGS AREA 183

(vii) Active Alluvial Fans.-These land systems have formed about minor
drainage outlets wbere there is a marked boundary between mountain and plain and
a sharp change in drainage gradient. They occur as single or coalescent fans in
piedmont zones rarely more than 5 miles wide. They are best developed at the foot
of ranges formed of crystalline rocks and on the margins of isolated plateaux. They
occur mainly in the north of the area, where the low piedmont gradients on the little
dissected old land surface are favourable for their formation. The corresponding
alluvial plains of the folded central ranges are in the strike vales rather than in the
onter piedmont zones, the upland margins being more closely approached by aeolian
sand surfaces than in the north of the area.

The features of these land systems vary with the lithology of the catchments,
the vigour of the feeder drainage, and the slope and drainage of the piedmonts. They
generally consist of tributary valley embayments with braiding drainage chaunels,
active alluvial lobes fed by distributaries of the main channels, flanking more stable
alluvial surfaces, and varied lower sectors with terminal basins, pans, and sand plain.
The more stable lower sectors may be due to a recent decline in drainage activity.

(79) Amulda land system consists of sandy plains derived from sandstone uplands,
and occupies strike vales in the central ranges. Sand plain is extensive in the lowest
parts, and active alluvial lobes form only a minor element.

(80) Kanandra land system consists of plains of coarse-textured alluvium
derived mainly from metamorphic and igneous rocks. It occurs mainly at the outlets
of the larger drainage channels on the north side of the central ranges.

(81) Todd land system consists of plains of coarse- to medium-textured alluvium
derived mainly from igneous and metamorphic rocks. It is a multiple flood-plain
rather than an alluvial fan, and it contains many features of flood-plains, but with
the steeper gradients and the tendency for drainage to flood ont which are character
istic of the alluvial fans.

(82) Woodduck land system is similar in origin to Amulda land system, but
occurs north of the central ranges and forms piedmont rather than intermont plains.

(83) Adnera land system consists of plains of medium-textured alluvium derived
from sedimentary rocks, at the foot of sandstone plateaux in the north of the area.

(84) Deering land system consists of plains formed from dissection of Stokes
land system. Alkaline soil conditions inherited from the terraces have resulted in
alluvial surfaces with much scalding and shallow gullying. It has a more integrated
channel drainage than other land systems of the group.

(85) Hamilton land system is characterized by plains with texture-contrast soils,
and occurs below the smaller drainage outlets on the north side of the central ranges.
The alluvium is derived from weathered land surface and crystalline rocks.

(86) Utopia land system consists of short fans of fine-textured alluvium with
prominent freshwater swamps. They have formed by the obstruction of drainage in
embayments in sandstone plateaux of the Tomahawk land system.

(87) Undippa land system consists of lobes of fine-textured alluvium derived
from igneous and metamorphic rocks and from chalcedony of the Table Hill land
system. Organized drainage is generally absent.
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(viii) Salt Pans.-The larger salt pans are situated along the axes of the Burt
Plain and the Amadeus depression. These are structural lowlands on the old land
surface, with longitudinal gradients of less than 2 ft per mile. Although the pans
co=only occur down slope from the flood-outs of large drainage channels, they
rarely C011llect directly with surface drainage. However, replenishment by subsurface
drainage maintains the water-table near the surface despite evaporation losses.

The pans are relics of larger lakes, which formed the adjacent limestone plains.
They undergo alternate wetting and drying, and are very susceptible to wind action,
which has formed the massive fronting dunes and sandy islands of the larger pans.

The limited extent of salt crusts is remarkable in an area of long-established
interior drainage. It indicates that the salt pans are not termini of closed subsurface
drainage systems but that they occupy depressions in which the water-table is near
the surface. Underground drainage probably continues beyond them.

(88) Amadeus land system comprises the larger salt pans and their marginal
features.



PART VIII. SOILS OF THE ALICE SPRINGS AREA

By W. H. LITCHFIELD'

I. INTRODUCTION

An ontstanding characteristic of this arid region is the extent of leached sandy
and red earth soils and the relatively minor extent of calcareous, gypseous, saline,
and alkaline soils that are normally expected in arid zones.

The extent of the leached soils is influenced by soil materials weathered and
leached during an earlier, more humid erosion cycle, or more recent wind and water
re~sorting of those weathered materials. However, leached soils also occur on younger
surfaces weathered from granite, gneiss, some sedimentary rocks, and associated
alluvia, and in some places on these it appears that the trend in profile formation
under the present climate is towards the leached sandy or red earth profile.

Calcareous, gypseous, saline, and alkaline soils are restricted to saline and
calcareous alluvia, more basic and sodic crystalline rocks, calcareous and shaly
sediments, and exposed lower layers of the deeply weathered profiles that have
collected soluble constituents since their formation. Gypsum, which is normally in
crystalline form, is much less common than carbonates, which may occur as amor
phous lime, dispersed or in nodules.

Although evidence of deeply weathered materials associated with an ancient
land surface is widespread, the original surface soil has been stripped from all except
some areas of peneplain. Ferruginous nodules in the old surface soil are more common
in the northern part of the area than in the southern part.

The decrease in effectiveness of rainfall from north to south is not reflected in
the general soil pattern. Two soil features that may be climatically controlled are the
restriction of yellow earth soils to the wetter northern parts and the greater prevalence
of siliceous hard pans in the subsoil in the driest southern part.

Most of the soils have massive structure with many fine vesicles but a thin
sealed crust, less than i in. thick, on the surface is common. Prismatic and rarely
columnar subsoil structures occur only in the finer-textured types of texture-contrast
soils. The coarse-structured grumusolic soils show typical blocky structure and crack
patterns but gilgai microrelief is not always an associated feature.

The widespread stony surface pavements (Plate 10, Figs. I and 2) consist largely
of siliceous material-quartz, quartzite, chert, and secondary silcrete including
chalcedony. These "desert pavements" are most common on texture-contrast soils
and are normally associated with a coarse vesicular "honeycomb" structure immedi
ately beneath the surface crust.

The red sands and red clayey sands have a very low phosphorus content
(P < 0·001 %). Surface samples from the remainder of the soil groups have a higher

* Division of Soils, C.S.I.R.O.• Canberra, A.C.T.
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phosphorus content (mean 0·028% Pl. This figure is a little above Wild's (1958)
average for Australian soils. However, their nitrogen content (0·042% N) is decidedly
below the average given by Taylor (1950).

The analytical results used in this report are drawn from 22 profiles aud other
samples taken during the course of the survey.

II. THE SOIL GROUPS

(a) Terms and Arrangement

The soils are arranged in eight groups, based on general profile form irrespective
of the nature of the substratum. However, the allnvial soils include profiles with
sedimentary layering, in some cases well organized in their lower layers, and other
soils which have weak but definite profile differentiation (intergrades to other soil
groups) in their uppermost layer.

Descriptive terms, such as "texture-contrast soil", have been used for groups
of soils with a common general form in preference to existing names for soil groups
which lack morphological independence. It is not intended that such groupings
should have categorical standing in particular soil classificatious. Subgroups are
based on a variety of criteria, including differences of texture and colour, the presence
of a stone pavement or a nodule horizon, and the nature of underlying horizons or
parent material.

TABLE 13

GROUPING OF SQIU AND T.HEm. CORRELATION WITII AUSTRALIAN CLASSIFICATIONS OF ARID ZONE SOILS

I

la
Ib

Ie
Id

Ie

If

Ig

Ih
Ii

Alice Springs Area

Alluvial soils
(Regosolic forms; intergrade latosolic and
grumusolic forms; layered soils with a
regosolic surface layer)

Brown alluvial sands (regosolie)
Brown alluvial sandy loams (intergrade lato

solie layer) over various lower layers
Brown alluvialloams (regosolic)
Brown alluvialloams over red earths (rego

solie layer over latosolic layer)
Brown alluvial calcareous loamy or clayey

soils
Brown alluvial coarse-structured calcareous

clays (intergrade grumusolie)
Brown alluvial loamy layers over reddish

sands (regosolic layer over intergrade lato
solie layer)

Reddish alluvial sands (intergrade latosolic)
Red-brown sandy alluvial red earths (inter

grade Tatosolie)

Names used by Other Authors

Alluvial soils (Stephens 1956)
(The intergrade types are not committed to

Stephens's classification)

Leached brown levee soils (Stewart 1953)
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TABLE 13 (Continued)
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I Alice Springs Area Names used by Other Authors

2 Shallow, stony, undifferentiated soils Undifferentiated skeletal soils (Stewart); arid
(Lithosolic forms) ranges (Jessup 1951); desert tablelands and

ranges (Prescott 1944); skeletal soils
(St,ephens)

3 Red sands and clayey sands
(Latosolic forms)

3a Shallow gritty red clayey sands on crystal-
line rocks !

3b Red clayey sands on calcareous substrata:
shallow to moderate depth

3c Shallow red clayey sands on sandstone
3d Deep red clayey sands: free from carbonate Sands of interdune corridors (Crocker 1946)

or ferruginous nodule horizons
3e Red clayey sands with ferruginous nodules: Tertiary lateritic red sands (Stewart); desert

moderate depth or deep sand plains (prescott); desert sand plain
soils (Stephens)

3[ Red dune sands Sands of dunes (Crocker; Stephens)

4 Red earths (Latosolic forms)
4a Gritty sandy red earths: shallow to moderate

depth-on crystalline rock
4b Red earths on calcareous substrata: shallow Tertiary non-lateritic soils (Stewart); calcar-

to moderate depth eous red earths (Stephens)
4c Red earths on sandstone: shallow to mod-

erate depth
4d Deep sandy red earths: free from carbonate Brown soils of light texture (Stephens)

or ferruginous nodule horizons
4e Deep red earths: medium-textured surface; Included with desert loarns (Prescott)

free from carbonate or ferruginous nodule
horizons

4[ Sandy red earths with ferruginous nodules: Tertiary lateritic red earths (Stewart); in-
over ferricrete, calcrete, mottled zone, or cluded in both stony deserts and desert
little-altered rock sand plains (Prescott); desert sand plain

soils (Stephens)
4g Red earths with ferruginous nodules: med- Tertiary lateritic red earths (Stewart); rn-

ium-textured surface, substrata as in 4/ cIuded in lateritic red earths and cal-
careous lateritic soils (Stephens)

4" Stony fine-textured red earths: various sub-
strata

5 Yellow earths and yellow clayey sands
(Latosolic forms)

5a Deep yellow earths: with manganiferous Deep yellow podzolic soils* (Stewart)
nodule horizon

5b Deep yellow clayey sands Deep sandy yellow podzolic soils'" (Stewart)

6 Calcareous earths
(Other than calcareous alluvial soils)

6a Brown sandy calcareous earths; shallow,
various calcareolT'< ~ub'ltrata
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TABLE 13 (Continued)

6b

6c

6d

6e

7

7a

7b

7<

7d

7e
7f

7g

7h

7i

8

8a

8b

Alice Springs Area

Brown loamy calcareous earths: shallow

Red sandy calcareous earths: shallow to
moderate depth

Reddish brown sandy calcareous earths:
deep

Brown loamy calcareous earths with pave
ment: shallow

Texture-contrast and allied soils
(Mainly solonetzic forms)

Texture-contrast soils on crystalline rocks:
shallow to moderate depth

Texture-contrast soils on sedimentary rocks:
shallow to moderate depth

Thin-surfaced texture-contrast soils

Shallow texture-contrast soils with siliceous
hard pan

Sandy texture-contrast soils
Sandy texture-contrast soils with pavement

Loamy texture-contrast soils

Texture-contrast soils with mottled yellow
ish subsoil

Sandy texture-contrast soils with variable
siliceous hard pan

Coarse-structured clay soils
(Grumusolic forms; other than alluvial
soils)

Red coarse-structured clays

Greyish coarse-structured clays

Names used by Other Authors

Limestone calcareous desert soils (Stewart);
included with desert loams (Prescott); and
grey-brown and red calcareous desert soils
(Stephens)

Calcareous arid soils, cf. Bon Bon soils
(Jessup); included with desert loams
(Prescott) and red calcareous desert soils
(Stephens)

Calcareous arid soils, cf. Wirraminna soils
(Jessnp)

Included with stony deserts (Prescott); and
included desert loams (Stephens; Halls
worth and Costin 1950)

Brown soils associated with surface gibbers
(Crocker); stony tableland soils, cf.
Caoher Pedy soils (Jessup); included with
stony deserts (Prescott); stony desert table
land soils (Stephens); stony downs (Halls
worth and Costin)

Included with stony deserts (Prescott); and
desert loams (Stephens)

Affinities with red and brown hardpan soils
(Stephens)

Arid red earths, cf. Coondambo soils (Jessup)
Included solonetz (Prescott; Stephens; Halls

worth and Costin)
Included desert loarns and red-brown earths

(Stephens; Hallsworth and Costin)
Salad (Stephens; Hallsworth and Costin)

Affinities with red and brown hardpan soils
(Stephens)

Affinities with grey and brown soils of heavy
texture (Prescott), brown soils of heavy
texture (Stephens), brown sierozem (Halls
worth and Costin)

Heavy grey pedocals (Stewart); grey and
brown soils of heavy texture (Prescott);
included grey soils of heavy texture
(Stephens); and grey sierozem (Hallsworth
and Costin)

*Subsequently recognized as yellow earths by Stewart.
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Specialized soil conditions, including scalds (Plate 17, Fig. 2) aud saline soils
from the floors of salt pans (Plate 13, Fig. 2) and their environs, are not included in
these groups.

The red earths, and apparently the yellow earths, can be regarded as latosolic
soils if the wider use of this term is accepted. Similarly the red clayey sands are
coarse-textured analogues of the red earths into which they grade with increasing clay
content. The subsoil texture of the latter is rated as at least a sandy clay loam or finer.
The various coarse-structured clay soils all show some of the attributes of grumusolic
soils. The texture-contrast soils are mostly solonetzic in so far as their chemistry is
known and would include many "desert loams" (Stephens 1956), "stony (desert)
tableland soils" (Stephens 1956; Jessup 1951), and "arid red earths" (Jessup 1951).

In Table 13 the groups are listed and the names used are correlated with those
used by Prescott (1944), Hallsworth and Costin (1950), Jessup (1951), Stewart (1953),
and Stephens (1956).

(b) Geography

A relation between soils and regional geomorphology is shown by corres
pondence of boundaries on the small-scale maps of physical regions and soils, inset
on the pasture lands map.

The general geographic distribution of the main soil groups is shown in Figure
12, and is described in more detail below. More detailed information on distribution
of the soils can be obtained by reference to Table 14 in conjunction with either the
land system or pasture lands map.

(i) Alluvial Soils.-These are associated with flood-plains which are dominantly
coarser-textured in their upper and mid tracts and finer-textured in their terminal
tracts, except where the latter have received a considerable input of wind-blown sand
as well as alluvial material, e.g. along the lower Hale River. Finer-textured soils
are a feature of the relatively short flood-plains of watercourses draining the eastern
flank of the Burt Plain. Mainly coarse-textured alluvial soils also occur on the inner
slopes of alluvial fans-most extensive on the north side of the Harts Range and in
the upper valley of the Todd River eastwards from Heavitree Gap.

(ii) Shallow, Stony, Undifferentiated Soils.-The mountains and hills of the
central ranges and the northern uplands have much rock outcrop and little skeletal
soil. This contrasts with the more even-surfaced tablelands of the south-eastern
quarter which have texture-contrast soils protected by silcrete pavements.

(iii) Red Sands and Clayey Sands.--These are the dominant soil cover of the
sand plains and dune fields which are the main features of the plains throughout the
area. Red clayey sands also occur over undissected parts of the calcrete plain centred
along the Amadeus depression and in less extent on calcrete or limestone within the
central ranges and the Lucy Creek plateau. Shallow red clayey sands over crystalline
rock and deep soils on alluvial plains occur in various parts of the area. In the sand
plains, sandy soils on lateritic substrata are increasingly prevalent northwards but their
extent could not be defined clearly because of the reconnaissauce nature of the survey.
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(iv) Red Earths.-The main areas of red earths lie north of the central ranges.
They cover both gentle slopes on low erosional plains and allnvial plains lying off
npland fronts and within wider valleys. They are the commonest soils nnder mulga.
The residnal soils overlie lateritic strata, crystalline rocks near the central ranges and
north-western hills and ranges, and dolomites on the plain east of Ooratippra. Small
occurrences in the south of the area, e.g. near Goyder Creek, likewise cover a range of

0~~~~~;c~; fT~~T SOilS ~~~~U;I~~i~T~~~~;~~~5
D ~~~ ~~Y~~NSOA5N05 [j]]~~:55~IL~TRUClU!lED

§RED EARTHS DALLUVIAL SOILS

DSALINIO SOILS

Fig, 12.-Distribution of the main soil groups.

lateritic, crystalline, and sedimentary strata, and sma:p. depressions in some of the
calcrete plains. The stony surfaces of terraces flanking some of the ranges like those
near Hermannsbnrg have protected old red earth soils from further erosion.

(v) Yellow Earths and Yellow Clayey Sands.-These occur only in small terminal
flood-outs of the small outwash plains flanking some of the northern uplands and
occasionally in the flood-plain tracts of this part of the area.

(vi) Calcareous Earths.-These are developed most extensively over weakly
dissected calcrete plains bordering zones of saline pans along the Amadeus depression.
In other places they overlie low limestone hills south-east and west of Alice Springs,
the more basic crystalline rocks in the central ranges and the southern granite hills
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and plains, alluvium in the valley of the lower Todd River, and Tertiary sediments in
the upper Sandover-Bundey basin. Calcareous alluvial soils occur throughout the
active flood-plains south of the central ranges.

(vii) Texture-contrast and Allted Soils.-Dissected lateritic strata, terraces, and
some of the erosional plain on crystalline rock may all give rise to texture-contrast
soils with variable pavement stone on residual surfaCes. On alluvial surfaces texture
contrast soils may be free from pavement and be severely scalded. Both forms
douriuate a complex soil pattern in the upper Sandover-Bundey basin. Texture
contrast soils are also prevalent over the granites and adjacent sandstones near the
southern border, over dissected valley terraces in the Ambalindum basin, and over
alluvial sediments carried off lateritic strata around the south-western flank of the
Strangways Range and the inter-range valley in the western MacDonnell Ranges
running east-west near Haasts Bluff and Mt. Sonder. Texture-contrast soils with
pavements of silcrete are found on tablelands and, more widely, on their adjoining
erosional plains, as far north as the central ranges.

(viii) Coarse-structured Clay Soils.-Red coarse-structured clay soils are found
extensively only on the alluvial plain to the north side of the central ranges between
Hamilton Downs and Narwietooma. Small areas occur elsewhere north of the central
ranges as on the eastern side of the Burt Plain, in the Ambalindum basin, and in the
upper Sandover-Bundey basin on little-dissected lateritic surfaces, terrace or basin
deposits, or on alluvia derived from them. Grey and brown clay soils are found only
in small basins or embayments along certain of the flood-plains and their terminal
flood-outs, and also in a row of small basins on the erosional plain flanking the south
western side of the Davenport Range.

(c) Description of Soils

(1) Alluvial Soils.-This category includes true alluvial regosolic soils that are
brown in colour (Munsell hue 5YR), some intergrad~ soils with only slight profile
organization, and some layered soils with a regosolic upper layer. Layering is common
and the contrasting layers may be either depositional in origin or buried older soil
layers. The intergrade soils show partial development of profile characteristics typical
of groups described below. For example, typical red earths have a Munsell hue of lOR
and intergrade soils to them, which are found on less active parts of flood-plains,
have a hue of 2· 5YR.

Although the textures range from sand to clay, all the alluvial soils are charac
terized by a relatively high silt content, which may not be obvious in the field texture
compared with the maturely weathered soils such as red earth. This higher silt
content results in strongly sealed thin crusts on finer-textured soils. In general the
alluvial soils are massive, but some clays and silty clays develop the coarse blocky
structure and crack pattern of coarse-structured clay soils.

These soils are usually either neutral or alkaline, their salt content is low
(0·01 to 0·05 %), and their phosphorus content is above average, a fine-textured soil
having the highest recorded in the area (0·073%).

(la) Brown alluvial sands are uniformly sand or loamy sand throughout the
profile, and weatherable uriuerals, including micas, are typically present. They occur
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on alluvium derived from crystalline rocks on small alluvial fioors between ridges, on
levees, or near channels in wider alluvial tracts, and over the inner slopes of alluvial
fans.

(Ib) Brown alluvial sandy loams have sandy loam or loamy sand surfaces grading
into sandy clay loam subsoil, and the profile has a massive vesicular structure. It
appears to be an early stage of rea earth profile organization, i.e. an intergrade to that
group. The above profile may overlie a calcareous layer or layers of different texture.

(Ie) Brown alluvial loams may either have a uniform texture throughout their
profile or be slightly fiuer-textured at depth.

(Id) Brown alluvial loams over red earth have an alluvial layer 4 iu. to 24 iu.
thick overlying a red earth profile. They are more common than the previous soil
and occur in similar sites in depressions 011 flood-plains.

(Ie) Brown alluvial calcarevus loamy and clayey soils have textures ranging from
fine sandy loam to silty clay.

(If) Brown alluvial coarse-structured calcareous clays have a silty clay texture
and finely dispersed carbonate, and are considered to be essentially alluvial, even
though they have gilgai microrelief iu some places. These finer sediments have been
deposited in embayments of fillod-plains or in cut-off basins, south of the central
ranges.

(Ig) Brown alluvial loamy layers over reddish sands have an alluvial layer 4 in.
to 24 iu. thick overlying or iuterstratified with reddish sand or clayey sand that is
considered to be an iutergrade to the red clayey sand soils.

(Ih) Reddish alluvial sands have deep profiles of reddish brown or red-brown
sands and clayey sands. The graiu size of the sand fraction and its mineral assemblage
vary according to the source of the alluvium, and in some profiles gravel beds occur at
depth. This soil is considered to be an intergrade to the red clayey sand.

(Ii) Red-brown sandy alluvial red earths have clayey sand surfaces gradiug into
sandy clay loam subsoils. They are considered to be intergrades to typical red earths
as they have similar structure and consistence but their colour is less intense (2· 5YR).
The size of the sand grains varies dependiug on the source of the alluvium, and easily
weatherable minerals may be present where the alluvium is derived from crystalline
rocks.

(2) Shallow, Stony, Undifferentiated Soils.-These lithosolic soils are the only
form of soil development on slopes with gradients greater than about 2%, except on
shales which weather to shallow clayey soils or to texture-contrast soils protected
from erosion by packed pavements of hard siliceous stones. Pockets of shallow soil
occur adjacent to, or between, rock outcrops in all land systems with residual soils
and iu those with exposures of calcrete. Except for those formed on shales the fine
earth fraction of these soils is maiuly fine or coarse sand depending on local lithology.
Very shallow soil on calcrete lnay be either calcareous or leached of carbonate.

No subdivisions of this group are described.

(3) Red Sands and Clayey Sands.-Sand textures are commonly found on dunes;
other red sandy soils, apart from slightly browner colours and iu some iustances sand
texture at the surface, are uniform red clayey sands to the uuderlyiug substratum of a
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different character or otherwise to a depth of at least 4 ft. From field observations of
texture, the clay content of 8-12% and the silt content of 1-2% of the only profile
analysed seem typical for the slightly clayey soils. Except for a weak surface crust
they are massive in structure like the red earths but they do not contain sufficient clay
to develop the texture profile that is typical of most red earths.

Freely drained soils are usually weakly acid or neutral. They have insignilicant
(less than 0·01 %) salt content, very low nitrogen content (less than 0'02%), and
very low phosphoms content (less than O· 01 %, Crocker 1946). Alkalinity and
appreciable salinity may develop in situations of restricted drainage.

(3a) Shallow gritty red ciayey sands are normally less than 2 ft deep and are
formed on granite and gneiss on gentle slopes below hills or on upper slopes or crests
on undulating erosional plains. Over the far northern approaches to the Simpson
Desert, e.g. in Dinkum land system, a layer of fine-grained wind-blown sandy soil
may overlie the coarse-grained gritty soil on weathering rock.

(3b) Red ciayey sands on calcareous substrata have from a few inches to more
than 4 ft of carbonate-free soil over calcrete, a horizon of carbonate nodules, or
limestone. Near salt lakes these soils may be both alkaline and saline.

These soils are found where the dune fields 'Ir sand plains adjoin the valley
calcretes, calcrete plains, or salt lakes. They also occur on the eroding remnants of
some old river terraces.

Some of these soils are associated with limestone or secondary carbonate in the
hollows between low hills.

(3c) Shallow red ciayey sands on sandstone occur in isolated situations on sand
stones and quartzite hills where soil accumulation has been able to take place. The
hills are characterized normally by only lithosolic soils.

(3d) Deep red ciayey sands are more than 4 ft deep and are free from ferruginous
nodules. Finer textures may be encountered at less than 8 ft in some profiles, although
in others sand textures may continue beyond 10 ft in depth.

These soils with a conspicuous coarse sand fraction are typical of the extensive
sand plains. Soils with a conspicuous fine sand fraction occur in some valley floors
and they reflect the grain size of nearby sedimentary rock. Soils of this group also
occur on alluvial fans, on local fills in erosional plains, and in swales in dune fields.
In some of the plains and valleys along the south side of the MacDonnell Ranges,
they may be underlain by gravel beds.

(3e) Red ciayey sands with ferruginous nodules are moderately deep or deep soils
with a layer of ferruginous nodules. Only isolated recordings were made of these soils
as most of the lateritic sand plain has soils with finer-textured subsoil horizons as in 4f

(3j) Red dune sands are deep sands in which the surface horizon is only slightly
darkened by organic matter and the sand is loose or weakly coherent owing to the
ahnost complete absence of clay. Crocker (1946) ha~ pointed out that the sands
mainly fall in the fine sand fraction and that the degree of sorting is variable. These
soils occur in the crests and flanks of the desert sand dunes that are very extensive in
the southern half of the area. Dunes are much less cornmon in the northern half and
their sands are coarser than in the south.
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(4) Red Earths.-Red earths normally have a gradational texture profile in
which either coarse or medium-textured surface horizons grade into finer-textured
horizous betweeu 1 and 3 ft depth. However, some soils that are finer-textured
throughout but have the same major profile characteristics are included in this gronp.
Their colour is almost uniformly red (Munsell hne lOR), with the few inches at the
surface slightly browner. Except for a thin surface crust, they are massive in structure,
their fabric is characteristically porons, and they are permeable.

In the majority of soils there is a prominent coarse sand fraction, but some from
sedimentary parent materials have dominantly fine sand. In sampled profiles clay
content increases in depth from 10 to 18 % in a coarse-textured soil and from 18 to
29% in a finer-textured soil. The silt content is low, ranging from 0 to 10% in all of
the samples. Silt and clay contents are lower than expected from field textnres.,

Most of these soils are moderately acid to neutral in reaction but in the south
of the area where adjacent residual soils contain appreciable salt and in situations of
restricted drainage some are alkaline. Their salt content is usnally insignificant (less
than O· 02%). Calcium is the dominant exchangeable metal cation, but in some of the
moderately acid soils exchangeable hydrogen is the principal cation.

To the north of the MacDonnell Ranges some deep red earth profiles overlie
prismatic structured clays comparable to that in the subsoil of texture-contrast soils.
Further identification of such soils which could depend on features deep in the profile
is not considered in the subgronping of the red earths.

(4a) Gritty sandy red earths are of shallow to moderate depth and are formed
on erosional plains and slopes of low gradients on gneisses and granites, and locally
on andesites and porphyries in the north of the area. The coarse-grained snrface
horizons merge gradually into gritty medium- to fine-textured subsoils. The under
lying weathering horizon may contain carbonate, and also sufficient salts to produce
efflorescences in erosion gullies.

(4b) Red earths on calcareous substrata are shallow to moderately deep soils
overlying calcrete, calcareous clay, or limestone. The carbonate-free red earth horizon
ranges from a few inches to more than 3 ft in depth and is usually medium-textured at
the surface. However, soils with coarse-textured surface horizons are common in
Kalamerta land system and occnr sporadically in others. The main grain size of the
sand fraction in these soils varies from fine to coarse but limestones always produce
soils with fine-grained sands. The red earths formed on limestones usually have some
covering of material enriched with secondary carbonate.

The most extensive occurrences of these soils are associated with calcareous
depositional materials of the calcrete plains. Elsewhere they are formed over varions
consolidated strata or in areas of restricted drainage. Concentrations of ferruginous
nodnles occur in some of the soils of the depressions on the calcrete plains in the
Lindavale land system.

(4c) Red earths on sandstone are of shallow to moderate depth and generally
have coarse-textured surface soils. They are not common and were observed in
isolated occurrences in the Cherry Creek and Angas land systems.
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(4d) Deep sandy red earths have clayey sand surface soils that grade into sandy
clay loam or sandy clay snbsoils by 2 to 3 ft depth. Coarse sand fractions are ,ore.
dominant but, as in red clayey sands, prominent fine sand fractions may occur in soils
derived from fine-grained sedimentary rocks. Gravelly subsurface hoIizons occur
sporadically, bnt are not characteristic of any particular land system.

These soils occur on stable alluvia in a great hriety of lowland situations and
consequently have been recorded in many land systems. In the northern half of the
area the sand plain soils belong in this group more commonly than in red clayey sands.

(4e) Deep red earths are at least 4 ft deep and geuerally have a sandy clay loam
surface horizon passing into sandy clay within 12 in. of the surface. The sand fraction
is dominantly coarse-grained, but some soils derived from limestone are fine-grained.
On the open alluvial plains the surface horizon may be moderately acid (pH 5 '0-6'0)
merging into a neutral subsoil; floors in erosional pla1ins and on limestone are usually
neutral throughout, but one alkaline profile was recorded.

Soils of this group occur on a variety of alluvium transported from crystalline
rock and less commonly from limestones, on stable alluvial floors, plains, and on
outwash slopes of sufficiently low gradient to maintain the soil profile in balance
with sheet movement of "fine earth material"; this i~ usually less than t% for soils
unprotected by a stone pavement.

(4f) Sandy red earths with ferruginous nodules have a horizon of ferruginous
nodules overlying ferricrete (laterite), calcrete, or both, weathered material of the
mottled zone, and locally altered rock. The nodules occur not only in association
with the old lateritic formations but apparently also with underlying calcrete and
little-altered sedimentary strata. It is suspected that each situation has had a peIiod
of restricted drainage at some stage during the history of the soil.

These soils are most common on the sand plain and in swales between dunes in
the northern half of the region; elsewhere, recordings Ijave been sporadic.

(4g) Red earths with ferruginous nodules have medium-textured surface soils
grading into clayey subsoils. The nodule horizon generally overlies deeply weathered
horizons including mottled zones, but as in the previous group some of these soils
have unweathered substrates. Most of the soils are found on undissected or little
dissected surfaces of lateritic plains derived from crystalline rock.

(4h) Stony fine-textured red earths have a clay loAm, sandy clay, or clay surface
soil mantled with quartzite cobbles overlying a stony clay subsoil. They occur on the
ancient terraces flanking some of the central ranges. On the higher residuals a deep
soil of weakly acid reaction may overlie a lateritic soil or deeply-weathered strata.
Elsewhere the stony soil rests directly on sedimentary rock. On lower terraces the soils
are underlain by calcareous horizons which may have appreciable salt content.

(5) Yellow Earths and Yellow Clayey Sands.-These soils are similar to red
earths and red clayey sands respectively except that their subsoil colour is yellow
(Munsell hue 7· 5YR) rather than red. They occur only in the northern higher
rainfall half of the area in sites that receive run-on from higher country.

(50) Deep yellow earths have greyish brown coarse or medium-textured surface
horizons that grade into yellowish brown subsoil which becomes finer-textured with
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depth. Some .profiles contain manganiferous concretions. The only recording of
reaction showed a trend from moderately to slightly acid in the upper part of the
profile. Variations in colour, intermediate between that of yellow and red earths,
have been reported in a number of profiles.

(5b) Deep yellow clayey sands are analogous to deep red clayey sands except
that their colour is yellow. They have been recorded only in flood-out depressions in
the sand plain of Woodduck land system.

(6) Calcareous Earths.-Except for silty alluvial layers, this gronp includes all
soils containing finely-dispersed carbonate. They are most common above highly
calcareous material. They are of coarse to medium texture with clay contents ranging
between 10 and 20% and characteristically have a sand fraction that is predominantly
fine. Their colour is most cormnonly brown (Munsell hue 5YR) when dry, becoming
darker and reddish (Munsell hlle 2· 5YR) when moist. Coarser soils possess little
organized structure apart from a thin surface crust; finer soils may possess irregular
hlocky structure. The dispersed carbonate imparts a floury or powdery consistence.
Soil reaction is commonly strongly alkaline although total salts (0 '01-0 '06%) are low.

(60) Brown sandy calcareous earths are shallow soils with a sand to coarse sandy
loam surface horizon overlyin/S a highly calcareous layer, including calcrete over
limestone and basic crystalline rock.

Coarse-grained soils over the more basic crystalline rocks occur on the flanking
slopes to ridges and on interfluves of erosional plains.

Fine-grained soils derived from limestones occur in similar topographic situ
ations or on valley fills.

(6b) Brown loamy calcareous earths are shallow soils with a fine sandy loam to
clay loam surface soil overlying a highly calcareous horizon, limestone, calcrete, or
calcareous siltstones. The dispersed carbonate is separated in a subsurface horizon in
some profiles. They occur on lower slopes from ridges of limestone, on extensive old
alluvial fills, particularly in the lower tract of the Todd River, on calcrete and siltstone
in the southern plains, and on old, undissected calcareous sediments north of the
Harts Range.

(6c) Red sandy calcareous earths are of moderate to shallow depth overlying
calcrete or a highly calcareous horizon. They are normally sandy throughout, but
some soils have a coarse clayeY sand surface horizon grading into sandy clay subsoils.
They occur in the southeru part of the region in dune fields and sand plains where
carbonate-rich materials occur near the surface.

(6d) Reddish brown sandy calcareous earths have dispersed carbonate in deep
sandy soils and the sand fraction is normally fine-grained. They occur on flood
plains and on inter-ridge fills to the south of the MacDonnell Ranges.

(6e) Brown loamy calcareous earths with pavement are mainly shallow soils with
a dense siliceous stone mantle on the surface. The surface is uneven throngh scalding
and wind piling, and intergrades to texture-contrast soils are a recurring feature.

(7) Texture-contrast and Allied Soils.-All of the soils in this group have at
some position in their profile an abrupt transition (never more than 1 in.) from a
coarse- or medium-textured surface to a finer-textured subsoil. The latter, which is
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referred to as the subsoil pan, shows considerable variation in texture and structure.
Very compact, massive vesicular sandy clay loams may contain less than 20% clay;
prismatic, blocky, and locally columnar-structured clays have up to 50% clay. The
surface horizon is commonly reddish brown and the subsoil is red-brown or brownish
red (Munsell hue 2· 5YR). In some soils a thin bleached horizon occurs immediately
above the subsoil pan. Carbonate and/or gypsum'may be present in the lower pan
horizon or underlying material. The surface horizon has massive or weak platy
structure and is very susceptible to water erosion. It is normally protected from
erosion by a dense pavement of siliceous stones. Numerous small scalds form where

. the subsoil pan has been exposed by erosion. Soil reaction is usually neutral in the
surface horizon, changing to alkaline in lower horizons. Salt levels increase from
low «0'05%) to moderate or high (0'05->1'0%). In the subsoil pan the pro
portion of magnesium together with sodium may approximately equal the amount of
calcinm in the exchangeable metal ions.

(7a) Texture-contrast soils on crystalline rocks have less than 6 in. of sandy
surface horizon with a packed or less dense quartz pavement overlying a prismatic or
blocky structured clay or sandy clay, usually with an underlying carbonate and
locally a gypseous horizon. The depth to weathering rock is normally less than 3 ft.

>
These soils normally occur on flanking slopes to hills and on the interfluves of

erosional plains. Shallow, nearly lithosolic soils may persist on slopes of up to 4%.

(7b) Texture-contrast soils on sedimentary rocks have thin fine sandy surface
horizons with dense pavements overlying well-structured blocky or prismatic clay
containing little stone. This may overlie a gypseous or calcareous horizon. Exposures
along scarps indicate that at least near erosional sites, the underlying rock may be
capped by massive silcrete.

These soils occur commonly in the "gibber country" on erosional plains and on
the tops of silcrete-capped residuals mainly to the south of the central ranges.,

(7c) Thin-surfaced texture-contrast soils have less than I in. thickness of surface
horizon with mixed pavement stone of variable density overlying a prismatic structnred
clay which merges into a calcareous horizon.

(7d) Shallow texture-contrast soils with siliceous hard pan typically have a 2 in.
surface horizon of clayey sand with silcrete pavement overlying a thin sandy clay
loam pan with siliceous hard pan at 6 to 9 in. depth. .

Isolated recordings of soils similar except for variations in the nature of the
pavement stone were made in the Alcoota and Alinga land systems.

(7e) Sandy texture-contrast soils have a sand or clayey sand surface horizon
over a sandy clay loam or sandy clay massive subsoil pan. The depth of the pan
ranges from 6 to over 36 in., but a depth of 10 to 12 in. is most usual. The pan may
be thin with coarse-textured alluvium below it. The sand fraction is nsually domin
antly coarse, but fine-grained sands have been recorded south of the MacDonnell
Ranges. Carbonate was recorded only sporadically and gypsum was not recorded
at all.

Severe scalding on these soils is a common feature on the outer part of the
flood-plains south of the central ranges and to a less extent on those derived from
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the northern crystalline ranges. In particular, these soils develop on alluvia derived
from granites, old terraces, and deeply weathered formations.

(7f) Sandy texture-contrast soils with pavement have coarse-textured surface
horizons overlying a structured clay and variable alluvial substrata.

(7g) Loamy texture-contras! soils have medium-textured surface horizons with
variable pavements overlying a structured clay pan. The surface horizons of I to 8 in.
are generaIIy thinner than in coarser-textured soils and the pans are either prismatic
or blocky-structured, with an underlying carbonate horizon at 15 to 26 in. depth.
Gilgai depressions occur among these soils.

These soils are found on weakly dissected Tertiary sediments and on alluvium
derived from the erosion of deeply weathered surfaces.

(7h) Texture-contrast soils pith mottled yellowish subsoil have grey-brown loamy
surface soils overlying a bleached horizon with manganiferous nodules overlying a
sandy clay subsoil, which is mottled yellow and grey.

These soils occur in association with yellow earths on flood-out depressions in
the north-eastern part of the area.

(7i) Sandy texture-contrast soils with variable siliceous hard pan are similar to
group 7e except that the subsoil' pan is variable in the degree to which it is cemented.

(8) Coarse-structured Clay Soils.-The coarse-structured clay soils are com
parable with the weII-known "grey and brown soils of heavy texture" but are more
usually red in colour (Munsell hue lOR) than grey or brown. Deep cracking into a
coarse blocky structure occurs when the soil is dry and the solum appears to be
subjected to slow mixing as suggested by the dispersal of flecks of carbonate up to
the surface of the soil. There is little differentiation into horizons except for a thin
surface crust and the presence of a lower gypseous horizon in some soils. An almost
even soil surface, except for sporadic small collapsed cavities, is more common than
gilgai microrelief.

The clay content is not as high as would be expected from field texture, two
red soils analysed containing between 24 and 38% clay. Most of the profile has an
alkaline reaction and recordings of saIt content vary from moderate to high (0 '08
0'28%) in gypsum-free horizons. Their phosphorus content is very low (0'010
0'016%) and this appears to, be a general characteristic of these soils in northern
Australia (Stewart, personal communication).

The two subgroups defined below are red and grey in colour but certain other
clay soils are known from the area and have not been fuIIy characterized. These
include a yellowish grey soil over gypseous claystone in the Endinda land system
where it borders the Simpson Desert, grey-brown soils in basins along the flood-plain
of the Sandover River and in a closed basin of the Utopia land system, and a brown
soil with prominent gilgais in a basin in the Undippa land system.

(8a) Red coarse-structured clays occur on alluvial fans below the crystalline
mountains bordering the western MacDonneII Ranges in the Undippa and McGrath
land systems, on plains formed on slightly dissected lateritic surfaces in the Alcoota
land system, on Tertiary sediments in the Table Hill and Ambalindum land systems.
and in gilgai depressions associated with texture-contrast soils.



204 W. H. LITCHFIELD

(8b) Greyish coarse-structured clays occur widely in the neighbouring Barkly
region and in the channel country of Queensland but have only been observed in a
few basins in the Alinga land system in this area.

III. REGIONAL SIGNIFICANCE

(a) Irrigation

If irrigation of selected areas is to be expanded, waters of varying quality will
be increasingly used. The prime consideration will therefore be to select permeable
soils of low natural salt content. Sands and clayey sands generally possess these
characteristics but they would require careful control over depth of wetting during
spray irrigation to avoid an excessive use of water where the supply is limited. It is
also anticipated that the red sands and clayey sands would be among the least fertile
groups of the area. In view of these factors, the brown alluvial sandy loams (lb), red
brown sandy alluvial red earths (li), red earths on calcareous substrata (4b), and
deep sandy red earths (4d) probably offer the most desirable textural conditions.
The first of these soils is being successfully spray-irrigated for lucerne production at
the Animal Industry Research Institute near Alice Springs.

Sites favoured with both suitable soils and waters of adequate quality are most
likely to be found in the Sandover, Woolla, and Titra land systems. In the Finke,
Lindavale, McGrath, and Ammaroo land systems isolated sites may be suitable, but
either water quality or soil characteristics are generally unfavourable.

Some of the finer-textured soils, such as deep red earths (4e), with slower, yet
free, internal drainage, should be more desirable for water-spreading techniques,
where a requirement would be to prevent salt accumulation but at the same time to
keep the soil above wilting point for as long as possibl); after each flooding.

Texture-contrast soils should be avoided in all circumstances for both extensive
and garden use. Their inherent salinity, coupled with restricted internal drainage
through the subsoil pan, and their alkaline reaction, would predispose to failure the
growth of most introduced plants, in particular sensitive fruit-trees such as citrus and
many vegetables.

Coarse-structured clay soils would require both a low inherent salt status and
high-quality waters, and would also often be unsuitable because of liability to
relatively prolonged flooding in basins and for other edaphic reasons.

High temperatures, low production of plant material per unit area, and a high
proportion of bared soil surface per unit area, are all factors limiting the accumulation
of organic matter, and hence very low levels may be expected in hot, arid zones. Any
cultural devices aimed at modifying these factors would increase microbiological
activity in the soil and, in addition to supplying available nitrogen, should increase
productivity. Little is known of the effect that the termite population has on the
organic cycle and circulation of nutrients in arid-zone and northern Australian soils.
They apparently consume a significant proportion of the available plant debris and
their population is appreciable even in sand plain with spinifex.
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TABLE 15

SUMMARY OF THE REGIONAL SIGNIFICANCE OF THE SOILS
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Generalized Soil
Grouping

Coarse-textured
alluvial soils

Coarse- to medium
textured alluvial
soils

Finer-textured
alluvial soils

Red sands and
clayey sands

Coarser-textured
red earths

Finer-textured
red earths

Red earths on
calcrete

For Intensive Pro~

duction from Irri
gation or W;ater

spreading

Suitable for spray
irrigation subject
to strict control to
avoid excessive
water use

Suitable for spray
irrigation put per
meabilityexcessive
for flood irrigation
or water-spreading

Qualified suitability
for irrigation sub
ject to high water
quality; slJ:itable
for water
spreading

Permeability suitable
for spray inigation
subject to strict
control to avoid
excessive,water use

Suitable for spray
irrigation; suitabi
lity for water~
spreading would
depend on local
permeability of
subsoil,

Suitable for watel
spreading and
probably for flood
irrigation (but
subject to water
quality)

Suitable for both
water-snreading,
and irrigation

Erosion
Hazard

Unstable

Subject to
moderate
scalding

Subject to
severe
scalding

Stable under
spinifex
vegetation

Stable

Stable

Stable

For Water
Storages

Unsuitable

Unsuitable

Dependent
on deep
subsoil
conditions
butpro~

bably
usually
subject to
excessive
loss

Unsuitable

Subjecf to
excessive
loss

Subject to
excessive
loss

Subject to
excessive
loss

For Formed Road
and Airstrip
Construction

Adequate for light
traffic

Adequate for light
traffic and airstrips
subject to grading

Adequate for light
traffic and airstrips
subject to grading

Adequate for light
traffic

Suitable for both
roads and airstrips

Suitable for both
roads and airstrips;
ferruginous nodu~

lar horizons when
present suitable for
road surfacing
material

Suitable for both
roads and airstrips;
substrata suitable
for road surfacing
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TABLE 15 (Continued)

For Intensive Pro-
For Formed RoadGeneralized Soil duction from Irri- Erosion For Water

Grouping gation or Water- Hazard Storages
and Airstrip
Constructionspreading ,

Calcareous earths Unsuitable Subject to Unsuitable Adequate for light
moderate traffic; substrata
to severe may be suitable for
scalding road surfacing

Texture-contrast, Unsuitable Subject to Successful Require surfacing and
soils with scalding for deep present hazards for
pavements soils airstrips

Coarser-textured Unsuitable Subject to Vnsuitable Require surfacing and
texture-contrast to severe unsuitable for air-
soils without scalding strips
pavements

Coarse-structured Usually unsuitable Stable Successful Require surfacing and
clay soils for irrigation; present hazards for

qualified suit- airstrips
ability for water-
spreading

It can be assumed that phosphatic fertilizer will usually be required for intensive
production. Total reserves of phosphorus are greatest iu some of the alluvial soils
and least in red sands and clayey sands and coarse-structured clay soils. The base
saturation in the surface soil of red earths may vary appreciably and this factor could
mean that strongly unsaturated, acidic soils may fix more phosphate than neutral soils
(Russell 1950). This may call for devices in some soils such as placing of fertilizer close
to the germinating seed.

(b) Earthen Structures

The textural combination of sand and clay and the absence of sodium clay in
the red earths make for compact, even-surfaced earth roads and airstrips. This has
given the pastoral country north of Alice Springs a pattern of access roads superior
to those found in many other parts of inland Australia. On the other hand, these
same properties make for excessive loss of stored water in earthen tanks, and sealing
or puddling devices are needed to reduce this loss. However, coarse-structured clay
soils and certain deep texture-contrast soils support successful water storages.
Coarse-structured clay soils although providing open, low-gradient slopes, develop
collapsed cavities and unless frequently graded are treacherous for light aircraft if
used for airstrips. Road formation in texture-contrast soils is unstable owing to the
washing out of dispersed clays in wet weather. These so~s and the coarse-structured
clay soils need surfacing for light traffic even after light rainfall. Calcretes and the
nodular horizons of red earths (4j, 4g) represent resources of desirable surfacing
material. The only attempt at water storage recorded on a calcareous earth was a
failure.
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(e) Erosion Hazards

The coarser-textured texture-contrast soils without surface pavements (7e, 7i)
and the finer-grained and silty alluvial soils present the major erosion hazards in the
region bnt the sand plains and dune fields remain effectively fixed by spinifex vege
tation. Movement in the former is inevitably accentuated by utilization. In the
texture-contrast soils, the surface is completely lost and extremely hard scalds of
varying size form on top of the subsoil pan. The alluvial soils will be difficult to
manage for arable use. Their textural range is such as to form severe surface seais
or shallow scalds which would have to be broken up to form a seed-bed. Once broken,
however, these textural fractions are those most subject to loss from wind erosion.

The significance of the soils in the utilization of the country is summarized
in Table 15.
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PART IX. VEGETATION OF THE AUfCE SPRINGS AREA

By R. A. PERRY* and M. LAZARIDES*

1. INTRODUCTION

The climate of the area is arid, with a mean annual rainfall varying from about
5 in. in the south-eastern corner to about 14 in. near Tennant Creek, on the northern
edge. As well as being low in total amount, the r/linfall is extremely erratic and
unreliable, and more than half is in light falls which are of little or no use for plant
growth. There is a summer maximum and a lower winter peak.

The harsh climate has been the main factor responsible for the selection of the
individual plant species, their life forms, and the community forms. One of the
striking features of the vegetation is the relative absence of Eucalyptus spp., which
are generally regarded as ubiquitous in Australian 'vegetation. Within the Alice
Springs area only five species can be regarded as characteristic plants of communities,
and these co=unities are of restricted nature generally in habitats where the water
supply is specially favourable. Thus the E. microtheca (coolibah) co=unity occurs
in temporarily flooded habitats, such as along broad, shallow stream-lines and in
depressions, the E. papuana (ghost gum or carbeen) commumty occurs in small areas
on levees of the major rivers in the northern half of the area, the E. oleosa (mallee)
co=unity occurs in small areas mainly in the southern half of the area and generally
on lower slopes near the base of limestone hills, the E. brevifolia (snappy gum)
co=unity occurs only in the extreme north of the :;,rea, and the E. camaldulensis
(river red gum)-Acacia estropAiolata (ironwood) community is restricted to a
narrow fringe along stream channels. In general, Eucalyptus spp. are not important
in that part of Australia north of the southern (winter maximum) lO-in. isohyet and
south of the northern (su=er maximum) 15-in. isohyet.

The area is characterized by plants of low stature forming structurally simple
co=unities in which ground cover is low. Struct.trally the communities range
through grasslands, grasslands with scattered trees or shrubs, shrublands, and
woodlands. The last are low and fairly open.

(a) Plant Geography

The area is poor floristically. In the whole of central Australia, of which the
surveyed area constitutes about two-thirds of the total area, the total number of
species of vascular plants is less than 1200, which represents only about 1 species
per 200 sq. miles. The distribution of the species throughout the plant kingdom is
shown in Table 16.

'" Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.
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The Leguminosae aud Gramineae are the largest families, being represented by
35 and 41 genera and 171 and 135 species respectively. Other floristically important
families are Compositae (100 species), Cheuopodiaceae (76), Malvaceae (41), Good
emaceae (38), Myrtaceae (35), Myoporaceae (33), Amarantaceae (31), Boraginaceae
(24), Solanaceae (23), Proteaceae (14), Zygophyllaceae (14), Cruciferae (13), and
Portulacaceae (11). These 15 families comprise about 70% of the total flora.

In general the flora is typical of that of arid Australia, 41 % of the species
being endemic to that part between the lO-in. rainfall isohyet in the south and the
IS-in. isohyet in the north. 27% are common to central Australia and higher-

TABLE 16

DIS'IRffiUTION OF THE PLANT SPECIES IN THE PLANT KINGDOM

Families Genera Species

Pteridophyta 5 11 18
Gymnosperms 2 2 2
Monocotyledons 14 65 188
Dicotyledons 73 258 <1000

Total 94 336 <1200

rainfall tropical areas, 21 % are common to central Australia and higher-rainfall
southern Australia, and the remaining 11 % are common to central Australia and
both northern and southern higher-rainfall areas.

(b) Plant Types

Except for the remarkable absence of thorny and succulent plants, the species
have many features in common with species from other arid areas throughout the
world. They are all adapted to withstand long periods of drought and can be classified
into three main groups according to their method of survival.

(i) Perennial Drought-resisting Plants.-This includes all the plants which
remain in a vegetative, though generally dormant state throughout droughts and
resume growth more or less where they left off, with the onset of favourable conditions.
Most of the larger plants, i.e. shrubs and trees, fall into this category. The best
examples are the Acacia spp. which are the main shrub and tree characteristics in the
area, and which have sclerophyllous phyllodes instead of leaves. All the Triodia spp.
and Plectrachne spp. known collectively as spinifex also fall into this group. These
large (1-6 ft high, 1-20 ft dia.), perennial, tussock grasses are extremely xerophytic
and have tough, pungent, pointed, sclerophyllous, longitudinally folded, and therefore
apparently terete, leaves. Spinifex, although not generally the tallest species in the
communities, are the characteristic plants of about 100,000 sq. miles of sand plains,
dune fields, and rocky hills in the area. They are the hardiest of all grasses (Gardner
1942) and play the role of shrubs more than grasses (Burbidge 1946). The plants
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associated with spinifex are mainly shrnbs or low trees, of which Acacia spp. are
commonest bnt which also include representatives of many other genera. Most of
them have very sclerophyllons leaves. The degree of drought which these plants can
endure in a vegetative state is illustrated by the fact that Triodia basedowii leaves and
Acacia aneura phyllodes can withstand a diffusion pressure deficit equivaleut to about
130 atmospheres of pressure (Slatyer, personal communication).

Zygochloa paradoxa (sandhill cane grass), which occurs on relatively unstable
duue crests and on very sandy banks, also belongs in this group.

Although highly sclerophyllous leaves or phyllodes are the commonest type of
adaptation in the perennial drought-resisting plants, there are a limited number of
species which exhibit other forms of adaptation. These forms include succulent
leaves, of which the best example is the herbaceous Calandrinia balonensis (parakeelya).
The subshrubs Atriplex vesicaria (saltbush) and Kochia astrotricha (blnebush), both
of which are characteristic plauts of communities in the southern half of the area,
are semi-succulent and in addition are partially deciduous during long severe
droughts. Some species such as Newcastlia spodiotricha have a dense woolly tomen
tum; some such as Casuarina decaisneana (desert oak) have very small scale-like leaves
on cladodes; some such as Dodonaea cuneata have very viscid leaves.

(il) Perennial Drought-evading Plants.-Far fewer species occur in this group
than in the previous one. It includes all perennial species which endure drought
periods in a dormant state and begin new growth from vegetative buds with the onset
of favourable conditions. Trees and shrubs in this group are deciduous, the best
and commonest examples being Brachychiton gregorii (kurrajong) and Erythrina
vespertilio (coral tree).

Economically the most important in the group are the perennial tussock grasses
which have a short growing season. Following rains they grow rapidly from a root
stock or rhizomes, mature, and produce seeds, and then the leafy part dies. In most
cases the dead leaf and stem material remains standing until the next growth period.
Their life cycle is somewhat similar to the next group (ephemerals) but they regenerate
vegetatively instead of from seeds. The most important of these is Eragrostis eriopoda
(woollybutt), which grows as an understorey in the Acacia anew'a (mulga) community
and a number of other communities. In small areas it occurs as a grassland. Other
important examples are Eragrostis xerophila (neverfail), Astrebla pectinata (barley
Mitchell grass), and A. lappacea (curly Mitchell grass), all of which most commonly
occur in grasslands on fine-textured soils. Less important are Aristida pruinosa (three
awned spear grass), A. browniana (kerosene grass), Themeda australis (kangaroo
grass), T. avenacea (native oat grass), ChJysopogon fallax (golden-beard grass),
Bothriochloa ewartiana (desert blue grass), Eulaliafulva (silky browntop), and Chloris
acicularis (curly windmill grass). Most ofthese are more prominent near the northern
higher-rainfall margin of the area or occur in habitats favoured with extra water.

A number of shorter grasses such as Aristida arenaria (kerosene grass) and
Enneapogon spp. may act as short-term perennials regenerating from small rootstocks.
It is not known whether vegetative regeneration is normal in these plants or whether
it occurs only during a succession of favourable seasons. However, as seeds are



LANDS OF THE ALICE SPRINGS AREA 211

probably their most important method of regenerating, particularly after long
droughts, they have beeu classified in the uext group.

(iii) Ephemeral Drought-evading Plants.-The life cycle of this group of plauts
is so adjusted that although they exist in an arid area, their vegetative growth occurs
only nnder relatively non-arid conditions following rain. Thus they are adapted not
so much to withstand drought as to take advantage of the short favourable periods.
Following rain their seeds quickly germinate, there is a short period of rapid growth,
a large seed production, and with the onset of water stress they die. An almost
ubiquitous feature is that seed production starts at a very early stage, plants only an
inch or so high and several weeks old producing flowers and seeds. This ensures that,
if the fall of rain was adequate for germination but for only a very short period of
growth, seed reserves of each species are replenished. If the fall of rain is sufficient
for a longer period of growth, the plants continue to grow and continue to produce
flowers and seeds. In favourable seasons the number of seeds produced must be
astronomical.

A large number of species, generally referred to in the following parts of this
publication as short grasses and forbs, fall into this group. The co=onest are the
composites Helipterum fioribundum (white daisy), H. eharsleyae (yellow daisy),
Caloeephalus platyeephalus, Senecio gregorii (yellow daisy), and Heliehrysum spp.
Grasses, including Aristida al'enaria (kerosene grass), Enneapogon spp., Neurachne
spp., and Tripogon loliiformis, crucifers, especially Stenopetalum spp. and Lepidium
spp., chenopods, such as Bassia spp., Chenopodium spp., Atriplex spp., and Salsola
kali (roly-poly), and legumes, especially Swainsonia spp., are also co=on. Erodium
spp. are common in some seasons.

These plants constitute the ground storey of large areas of country co=only
under shrub and tree communities. The characteristic plants in anyone locality vary
from season to season, probably because each species has an optimum germination
temperature. If this is so, the species which germinate will be determined by the
temperature during and immediately following each fall of rain. It is also probable
that some species have germination-inhibiting mechanisms which prevent seeds from
germinating unless rains have been sufficient to provide a reasonable growing season.

(e) Plants and Environment

Although climate has been the primary factor in the selection of species and life
forms and is the controlliug factor influencing the structure and density of the plant
communities in the area. soil characteristics are of primary importance in determining
the floristics and distribution of the communities within the area. However, the most
important soil characteristics are those which control the amount and availability of
water supply, and thus the physical properties and depth of soil exert a greater
influence on plants than the chemical properties. A siurilar conclusion was reached
by Shreve (1951) in his studies of the Sonoran Desert in America. Thus the physical
properties of the soils tend to exert their influence on vegetation through their modi
fying or compensating effect on climate and particnlarly water supply. An example
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of such an effect is the distribution of the Acacia kempeana (witchetty bush) and
A. aneura (mulga) communities, Of the two communities A. aneura has a higher
water requirement than A. kempeana. This is illustrated by the fact that although
both communities are geographically widespread throughout the area, A. kempeana
is commonest on the more droughty calcareous habitats and A. anew"a is commonest
on deeper, red earth soils. That the calcareous nature of most of the A. kempeana
habitats, as against the non-calcareous nature of the A. anew'a habitats, is not the
selective factor is shown by the fact that in the northern higher-rainfall areas A. kem
peana community occurs on well-drained, low, non-calcareous rises within the
A. aneW'a community on more favourable topography. Also near the southern margin
of the area, under a low rainfall and particularly on granite soils, A. kempeana com
munity occupies most of the topography and A. anew'a community is restricted to
depression areas which have deeper soils and a more favourable water supply.

Another example is the distribution of Eucalyptus spp. communities. The
absence of these communities over most of the area is striking. Where they do occur
they are restricted mostly to habitats with a favourable water supply.

Among the spinifex areas, the Triodia pungens community is typical of plains
in the northern part of the area where the mean annual rainfall is greater than about
13 in. and T. basedowii community occurs on sand plains and dune fields between
the 5-in. and 13-in. !Uean annual rainfall isohyets. However, the T. pungens com
munity occurs as far 'south as the 8-in. isohyet but in restricted areas where, because
of topographic or soil characteristics, water supply is more favourable.

The relationships of the vegetation communities with climate and other environ
mental factors are illustrated in Figures 13 and 14. It should be noted that the plant
names in these figures refer to communities and not to the species themselves. Many
of the species characteristic of communities also occur sparsely as associated plants
in other communities.

(d) Relation between Upper and Lower Storeys

A feature of the vegetation of the area is the independence of ground-storey
and upper-storey communities. It seems that each species in a community is deter
mined by the environment rather than by the presence of other plants. For example
Acacia anew'a (mulga) is the characteristic upper-storey plant over about 10,000 sq.
miles ofthe area but there are 18 distinct ground-storey communities associated with
it. On the other hand the commonest of the ground-storey commlmities associated
with the A. aneura upper-storey community, viz. short grasses and forbs, is also
associated with 12 other upper-storey communities. For this reason 17 upper-storey
and 31 ground-storey communities are described separately and their associations one
with the other are shown in Table 17 and briefly discussed. A general idea of the
distribution of the communities can be obtained from the land system map, in
conjunction with Tables 18 and 19.

The distribution pattern of the commonest ground-storey communities can be
obtained by referring to the pasture lands map.
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TABLE 17

ASSOCIATIONS OF GROUND-STOREY AND UPPER-STOREY COMMUNITIES

Upper-storey Communities

215

Ground-storey
Communities

Plectmclme schinzii
Plectrachne pungens
Triodia basedowii
Triodia pungens
Triodia hubbardii
Triodia delandii
Triodia spicata
Triodia longiceps
Triodia irritans
Emgrostis eriopoda
Emgrostis xerophila
Astrebla pectinata
Astl'ebla lappacea
Aristida pruinosa
Aristida browniana
Themeda austmlis
Themeda avenacea
Chrysopogon fallax
Bothriochloa ewal'tiana-

Eulalia fu/va
Chloris acicularis
Zygoch/oa paradoxa
Short grasses and forbs
Sparse forbs and grasses
Muehlenbeckia clllllzinghamii
Chenopodium auricomum
Atriplex nummularia
AMp/ex vesicaria
Kochia astrotricha
Kochia aphylla
Arthrocnemum spp.
Bassiaspp.
Absent

•
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• •••• ••••

•
• •
• •
• •••••
• •••• •••• •
• •••• •

•
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•••

••••

•

••

•

•

•

•

•

•

•• ••• ••••• •• ••••••

••• •• •••••••• •• •



TA
BL

E
18

R
E

L
A

T
IO

N
B

E
T

W
E

E
N

U
P
P
E
R
~
S
T
O
R
E
Y

C
O

M
M

U
N

IT
IE

S
A

N
D

L
A

N
D

SY
ST

EM
S

L
an

d
S

ys
te

m
s

in
w

hi
ch

C
om

m
un

it
y

oc
cu

rs
o

n
U

pp
er

-s
to

re
y

C
om

m
un

it
y

L
ar

ge
P

ro
p

o
rt

io
n

o
f

A
re

a
M

od
er

at
e

P
ro

p
o

rt
io

n
o

f
A

re
a

S
m

al
l

P
ro

p
o

rt
io

n
o

f
A

re
a

A
ca

ci
a

an
eu

ra
B

ae
n,

T
ie

tk
in

s,
A

li
ng

a,
K

al
a-

A
il

er
on

,W
ar

b
u

rt
o

n
,O

or
at

ip
pr

a,
H

ar
ts

,B
o

n
d

S
pr

in
gs

,N
ap

p
er

b
y

,C
av

en
ag

h,
O

ut
ou

ny
a,

m
er

ta
,

L
in

da
va

le
,

K
ar

ee
,

B
us

hy
C

hi
sh

ol
m

,
D

eI
ny

,
A

lc
oo

ta
,

H
an

n
,

W
o

n
ar

ah
,

K
ul

ge
ra

,
P

ul
ar

oo
,

R
y

an
,

E
nn

ug
an

,
P

ar
k

,
L

ea
hy

,
E

w
an

in
ga

,
A

d
n

er
a

G
il

le
n,

Il
bu

m
ri

c,
K

er
no

t,
S

on
de

r,
M

id
dl

et
on

,
T

en
n

an
t

C
re

ek
,

K
ri

ch
au

tf
,

L
uc

y,
H

og
ar

th
,C

he
rr

y
C

re
ek

,S
to

ke
s,

C
ha

nd
le

rs
,

R
um

ba
la

ra
,

W
ily

un
pa

,
B

ar
ro

w
,

A
nd

er
-

K
an

an
dr

a,
D

ee
ri

ng
,

H
am

il
to

n
in

da
,

P
ee

bl
es

,
L

il
la

,
E

be
ne

ze
r,

A
lI

ua
,

C
og

hl
an

,
R

en
ne

rs
,

M
ul

le
r,

D
in

k
u

m
,

A
ng

as
,

W
el

do
n,

B
er

ry
s

Pa
ss

,
T

ab
le

H
ill

,
A

m
ba

li
nd

um
,

T
it

ra
,

W
oo

ll
a,

R
in

g-
w

oo
d,

Pu
ly

a,
Si

m
ps

on
,S

in
gl

et
on

,M
cD

ill
s,

M
cG

ra
th

:
A

m
m

ar
oo

,
Sa

nd
ov

er
,

A
m

ul
da

,
T

od
d,

W
oo

dd
uc

k
A

ca
ci

a
ke

m
pe

an
a

C
av

en
ag

h,
O

ut
ou

ny
a,

M
ul

le
r

L
uc

y,
ll

gu
ll

a,
E

be
ne

ze
r,

H
uc

k-
B

on
d

Sp
ri

ng
s,

B
oe

n,
W

ar
bu

rt
on

,
T

ie
tk

in
s,

H
an

n,
it

ta
,

W
oo

ll
a,

T
od

d
A

Ii
ng

a,
O

or
at

ip
pr

a,
D

el
ny

,
K

ul
ge

ra
,

Pu
la

ro
o:

A
Ic

oo
ta

,R
ya

n,
G

ill
en

,
C

ha
nd

le
rs

,
R

um
ba

la
ra

,U
nc

a:
A

llu
a,

R
en

ne
rs

,D
in

ku
m

,A
ng

as
,K

al
am

er
ta

,W
el

do
n j

S
an

ta
T

er
es

a,
T

ab
le

H
il

l,
L

in
da

va
le

,
T

it
ra

,
B

us
hy

P
ar

k,
R

in
gw

oo
d,

Pu
ly

a,
E

w
an

in
ga

,
M

cG
ra

th
:

Sa
nd

ov
er

,
K

an
an

dr
a,

H
am

il
to

n,
A

m
ad

eu
s

A
ca

ci
a

ge
or

gi
na

e
O

or
at

ip
pr

a,
R

in
gw

oo
d

D
el

ny
,

H
og

ar
th

,
L

uc
y,

P
ul

ya
B

on
d

Sp
ri

ng
s,

B
oe

n,
H

ar
m

,
A

Ii
ng

a,
A

lc
oo

ta
,

R
ya

n:
G

ill
en

,
K

ur
un

di
,

ll
bu

m
ri

c,
T

en
na

nt
C

re
ek

,
T

om
a·

ha
w

k,
C

he
rr

y
C

re
ek

,
ll

gu
ll

a,
Pe

eb
le

s,
H

uc
ki

tta
:

A
llu

a,
C

og
hl

an
,

E
nd

in
da

,
D

in
ku

m
,

S
an

ta
T

er
es

a:
T

ab
le

H
il

l,
A

m
ba

li
nd

um
,

L
ea

hy
,

M
cD

il
ls

,
M

cG
ra

th
,

Sa
nd

ov
er

,T
od

d
A

ca
ci

a
ca

lc
ic

ol
a

C
av

en
ag

h,
O

ut
ou

ny
a,

K
ul

ge
ra

,
G

ill
en

,
C

ha
nd

le
rs

:
Pe

eb
le

s,
E

be
ne

ze
r,

M
ul

le
r,

K
al

am
er

ta
,

W
el

do
n

L
in

da
va

le
A

ca
ci

a
br

ac
hy

st
ac

hy
a

E
be

ne
ze

r,
K

al
am

er
ta

-

N  '" !" ,.. ~ > 8' ~ \: ~ ~



TA
BL

E
18

(C
on

tin
ue

cl
)

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
it

y
oc

cu
rs

on
U

pp
er

-s
to

re
y

C
om

m
un

it
y

Sp
ar

se
lo

w
tr

ee
s

E
uc

al
yp

tu
s

m
ic

ro
th

ec
a

E
uc

al
yp

tu
s

pa
pu

an
a

E
uc

al
yp

tu
s

ol
eo

sa
E

uc
al

yp
tu

s
br

ev
i/

ol
ia

E
uc

al
yp

tu
s

ca
m

al
du

le
ns

is


A
ca

ci
a

es
tr

op
hi

ol
at

a

L
ar

ge
P

ro
po

rt
io

n
of

A
re

a

W
ar

bu
rt

on
,

P
ul

ar
oo

,
E

nn
ug

an
,

In
di

an
a,

Ji
nk

a,
B

ar
ro

w
,

A
nd

er


in
da

,
D

in
ku

m
,F

in
ke

,
M

cG
ra

th
,

S
an

do
ve

r,
K

an
an

dr
a,

T
od

d,
W

oo
dd

uc
k

M
od

er
at

e
P

ro
po

rt
io

n
of

A
re

a

N
ap

pe
rb

y,
A

ile
ro

n,
D

el
ny

,
W

el
do

n,
W

oo
ll

a,
A

m
m

ar
oo

,
A

dn
er

a

Sm
al

l
P

ro
po

rt
io

n
of

A
re

a

H
ar

ts
,

B
on

d
Sp

ri
ng

s,
N

ap
pe

rb
y,

C
av

en
ag

h,
H

an
n,

C
hi

sh
ol

m
,

A
lc

oo
ta

,
D

av
en

po
rt

,
R

ya
n,

G
ill

en
,

M
id

dl
et

on
,

K
ur

un
di

,
Il

bu
m

ri
c,

T
en

na
nt

C
re

ek
,

H
og

ar
th

,
L

uc
y,

R
um

ba
la

ra
,

B
ar

ro
w

,L
ill

a,
H

uc
ki

tt
a,

A
llu

a,
M

ul
le

r,
St

ok
es

,
S

an
ta

T
er

es
a,

T
ab

le
H

ill
,

A
m

ba
lin

du
m

,
T

it
ra

,
B

us
hy

P
ar

k,
R

in
gw

oo
d,

P
ul

ya
,

Si
m

ps
on

,
E

w
an

in
ga

,
A

m
ul

da
,

D
ee

ri
ng

,
H

am
il

to
n,

U
to

pi
a

H
an

n,
A

lin
ga

,O
or

at
ip

pr
a,

C
hi

sh
ol

m
,G

ill
en

,I
lb

um
ri

c,
C

he
rr

y
C

re
ek

,
L

uc
y,

C
ha

nd
le

rs
,

A
llu

a,
R

en
ne

rs
,

E
nd

in
da

,
L

in
da

va
le

,
W

oo
lI

a,
L

ea
hy

,
R

in
gw

oo
d,

P
ul

ya
,S

im
ps

on
,S

in
gl

et
on

, M
eD

iU
s,

F
in

ke
,M

cG
ra

th
,

A
m

m
ar

oo
,

Sa
nd

ov
er

,
T

od
d,

W
oo

dd
uc

k,
A

dn
er

a,
U

to
pi

a
F

in
ke

,
S

an
do

ve
r

H
uc

ki
tt

a,
A

lI
ua

,
St

ok
es

,
A

m
ba

li
nd

um
,

L
in

da
va

le
W

ar
bu

rt
on

,
H

an
n,

W
on

or
ah

,
D

av
en

po
rt

,
K

ur
un

di
,

Il
bu

m
ri

c,
T

en
na

nt
C

re
ek

H
ar

ts
,

B
on

d
Sp

ri
ng

s,
N

ap
pe

rb
y,

C
av

en
ag

h,
W

ar


bu
rt

on
,O

ut
ou

ny
a,

H
an

n,
C

hi
sh

ol
m

,D
el

ny
,

P
ul

ar
oo

,
A

lc
oo

ta
,

R
ya

n,
E

nn
ug

an
,

So
nd

er
,

P
er

tn
ja

ra
,

D
av

en


po
rt

,
G

ill
en

,
M

id
dl

et
on

,
K

ur
un

di
,

T
en

na
nt

C
re

ek
,

H
og

ar
th

,
K

ri
ch

au
ff

,
T

om
ah

aw
k,

L
uc

y,
Il

gu
lla

,
In

di
an

a,
Ji

nk
a,

B
ar

ro
w

,
A

nd
er

in
da

,
Pe

eb
le

s,
L

ill
a,

H
uc

ki
tt

a,
A

liu
a,

C
og

hl
an

,M
ul

le
r,

W
el

do
n,

R
ey

no
ld

s,
B

er
ry

s
Pa

ss
,

St
ok

es
,

S
an

ta
T

er
es

a,
T

ab
le

H
ill

,
A

m
ba

li
nd

um
,

B
us

by
P

ar
k,

R
in

gw
oo

d,
P

ol
ya

,
F

in
ke

,
M

cG
ra

th
,

A
m

m
ar

oo
,

Sa
nd

ov
er

,A
m

ul
da

,
K

an
an

dr
a,

T
od

d,
W

oo
dd

uc
k,

A
dn

er
a,

D
ee

ri
ng

,
H

am
il

to
n,

U
to

pi
a

~ iil ~ t &1 ~ ! ~ IV ~ -.
.l



TA
B

LE
18

(C
on

ti
nu

ed
)

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
it

y
oc

cu
rs

on
U

pp
er

-s
to

re
y

C
om

m
un

it
y

L
ar

ge
P

ro
po

rt
io

n
of

A
re

a
M

od
er

at
e

P
ro

po
rt

io
n

of
A

re
a

Sm
al

lP
ro

po
rt

io
n

o
fA

re
a

C
as

u.
ar

in
a

de
ca

is
ne

an
a

M
id

dl
et

on
,

L
in

da
va

le
,

Si
m

ps
on

,
Si

ng
le

to
n,

A
m

ad
eu

s
M

el
ql

eu
ca

gl
om

er
at

a
T

it
ra

,
A

m
ad

eu
s

A
ca

ai
a

ke
m

p
ea

n
a

-
H

ar
ts

,
B

on
d

Sp
ri

ng
s,

T
om

ah
aw

k
A

ll
ua

,
T

ab
le

H
il

l,
T

it
ra

C
av

en
ag

h,
B

oe
n,

A
lin

ga
,

C
hi

sh
ol

m
,

R
ya

n,
S

on
de

r,
C

as
.s

ia
sp

p.
G

ill
en

,
L

uc
y,

W
il

yu
np

a,
L

ill
a,

H
uc

ki
tt

a,
M

ul
le

r,
A

m
ba

li
nd

um
C

as
si

a
er

em
op

hi
la

T
ie

tk
in

s,
K

ul
ge

ra
,

A
ng

as
,

L
in

da
va

le
,

T
it

ra
,

A
m

ad
eu

s
E

re
m

op
hi

la
sp

p
.-

C
ha

nd
le

rs
,

L
il

la
N

ap
pe

rb
y,

W
ar

bu
rt

on
,

A
lc

oo
ta

,
R

ya
n,

G
ill

en
,

H
a

ke
a

le
uc

op
te

ra
R

um
ba

la
ra

,
C

og
hl

an
,

W
el

do
n,

R
ey

no
ld

s,
St

ok
es

,
A

m
ba

li
nd

um
,

D
ee

ri
ng

S
pa

rs
e

sh
ru

bs
an

d
H

ar
ts

,
N

ap
pe

rb
y,

C
av

en
ag

h,
B

on
d

Sp
ri

ng
s,

A
li

ng
a,

ll
bu

m
ri

c,
B

oe
n,

W
ar

bu
rt

on
,

T
ie

tk
in

s,
O

or
at

ip
pr

a,
C

hi
sh

ol
m

,
lo

w
tr

ee
s

A
il

er
on

,
H

an
n,

W
on

or
ah

,
H

og
ar

th
,

C
he

rr
y

C
re

ek
,

T
ab

le
K

ul
ge

ra
,

P
ul

ar
oo

,
A

lc
oo

ta
,

R
ya

n,
E

nn
ug

an
,

T
om

a-
S

on
de

r,
P

er
tn

ja
ra

,
D

av
en

po
rt

,
H

il
l,

T
it

ra
,

E
w

an
in

ga
,

W
oo

d-
ha

w
k,

ll
gu

ll
a,

C
ha

nd
le

rs
,

In
di

an
a,

Ji
nk

a,
B

ar
ro

w
,

G
ill

en
,

M
id

dl
et

on
,

K
ur

un
di

,
du

ck
,

U
to

pi
a,

A
m

ad
eu

s
A

nd
er

in
da

,
Pe

eb
le

s,
L

il
la

,
E

be
ne

ze
r,

R
en

ne
rs

,
T

en
na

nt
C

re
ek

,
K

er
no

t,
K

ri
ch

-
M

ul
le

r,
E

nd
in

da
,

D
in

ku
m

,
L

in
da

va
le

,
W

oo
ll

a,
au

ff
,

R
um

ba
la

ra
,

U
nc

a,
H

uc
k-

K
ar

ee
,

B
us

hy
P

ar
k,

L
ea

hy
,

F
in

ke
,

A
m

m
ar

oo
,

it
ta

,
A

ll
ua

,
C

og
hl

an
,

A
ng

as
,

S
an

do
ve

r,
K

an
an

dr
a,

T
od

d,
A

dn
er

a
W

el
do

n,
R

ey
no

ld
s,

B
er

ry
s

P
as

s,
St

ok
es

,
S

an
ta

T
er

es
a,

Si
m

ps
on

,
Si

ng
le

to
n,

A
rn

ul
da

A
bs

en
t

K
ul

ge
ra

,
A

lc
oo

ta
,

R
ya

n,
L

uc
y,

R
um

ba
la

ra
,

M
ul

le
r,

A
ng

as
,

B
on

d
Sp

ri
ng

s,
N

ap
pe

rb
y,

C
av

en
ag

h,
W

ar
bu

rt
on

,
D

gu
lla

,
C

ha
nd

le
rs

,
W

il
yu

np
a,

R
in

gw
oo

d,
F

in
ke

,
M

cG
ra

th
,

O
ut

ou
ny

a,
A

li
ng

a,
D

el
ny

,
E

nn
ug

an
,

G
ill

en
,

T
en

na
nt

Pe
eb

le
s,

L
il

la
,

E
be

ne
ze

r,
R

en
-

S
an

do
ve

r
C

re
ek

,
U

nc
a,

B
ar

ro
w

,
A

nd
er

in
da

,
A

lI
na

,
C

og
hl

an
,

ne
rs

,
E

nd
in

da
,

A
m

ba
li

nd
um

,
K

al
am

er
ta

,
W

el
do

n,
St

ok
es

,
T

ab
le

H
il

l,
L

in
da

va
le

,
P

ul
ya

,
M

cD
ill

s,
A

m
rn

ar
oo

,
T

it
ra

,
B

w
an

in
ga

,
A

m
ul

da
,

K
an

an
dr

a,
T

od
d

D
ee

ri
ng

,
H

am
il

to
n,

U
to

pi
a,

U
nd

ip
pa

,
A

m
ad

eu
s

IV ~ 0
0 ?' ;> ~ ~ ~ I



TA
BL

E
19

R
E

L
A

T
IO

N
B

E
T

W
E

E
N
G
R
O
U
N
D
~
S
T
O
R
E
Y

C
O

M
M

:U
N

IT
IE

S
A

N
D

L
A

N
D

SY
ST

EM
S

G
ro

un
d-

st
or

ey
C

om
m

un
ity

L
ar

ge
P

ro
po

rt
io

n
o

f
A

re
a

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
ity

oc
cu

rs
on

M
od

er
at

e
P

ro
po

rt
io

n
o

f
A

re
a

S
m

al
lP

ro
po

rt
io

n
o

f
A

re
a

P
le

ct
ra

ch
ne

sc
hi

nz
ii

P
le

ct
ra

ch
ne

pu
ng

en
s

Tr
io

di
a

ba
se

do
w

ii

T
ri

od
ia

pt
m

ge
ns

T
ri

od
ia

hu
bb

ar
di

i
T

ri
od

ia
cl

el
an

di
i

T
ri

od
ia

sp
ic

at
a

T
ri

od
ia

lo
ng

ic
ep

s

T
ri

od
ia

ir
ri

ta
ns

E
ra

gr
os

tis
er

io
po

da

i
M

id
dl

et
on

,
A

ng
as

,
Si

m
ps

on
,

E
w

an
in

ga
,

Si
ng

le
to

n,
A

m
ul

da

A
il

er
on

,H
an

n,
W

on
ar

ah
,D

av
en


po

rt
,

K
ur

un
di

,
ll

bu
m

ri
c,

T
e
n
~

n
an

t
C

re
ek

,
K

ri
ch

au
ff

So
nd

er
,

P
er

tn
ja

ra
,

G
ill

en
,

St
ok

es
N

ap
pe

rb
y,

W
el

do
n,

B
er

ry
s

Pa
ss

H
uc

ld
tt

a,
A

lI
ua

,
R

ey
no

ld
s,

S
an

ta
T

er
es

a

T
ie

tk
in

s,
K

ar
ee

A
ile

ro
n,

Si
ng

le
to

n

U
nc

a,
W

oo
dd

uc
k,

A
dn

er
a,

U
to

pi
a,

A
m

ad
eu

s

H
ar

ts
,

A
lin

ga
,

C
he

rr
y

C
re

ek
,

T
it

ra
,

W
oo

ll
a

M
id

dl
et

on
,

B
er

ry
s

P
as

s
H

an
n

D
av

en
po

rt
,

B
er

ry
s

Pa
ss

,
B

us
hy

P
ar

k,
Si

m
ps

on
,

Sa
nd

ov
er

,W
oo

dd
uc

k
N

ap
pe

rb
y,

W
ar

bu
rt

on
,

H
an

n,
A

lin
ga

,
D

av
en

po
rt

,
K

ur
un

di
,

ll
bu

m
ri

c,
Si

ng
le

to
n,

A
m

ad
eu

s
B

on
d

Sp
ri

ng
s,

T
ie

tk
in

s,
H

an
n,

A
lin

ga
,

O
or

at
ip

pr
a,

E
nn

ug
an

,
D

av
en

po
rt

,
G

ill
en

,
Il

bu
m

ri
c,

T
en

na
nt

C
re

ek
,

K
er

no
t,

H
og

ar
th

,
K

ri
ch

au
ff

,
T

om
ah

aw
k,

C
he

rr
y

C
re

ek
,

Il
gu

lI
a,

In
di

an
a,

E
nd

in
da

,
D

in
ku

m
,

K
al

am
er

ta
,

L
in

da
va

le
,

W
oo

lI
a,

K
ar

ee
,

B
us

hy
P

ar
k,

L
ea

hy
,

F
in

ke
,

A
m

m
ar

oo
,

Sa
nd

ov
er

,
K

an
an

dr
a

W
ar

bu
rt

on
,

O
or

at
ip

pr
a,

R
ya

n.
B

ar
ro

w
,

W
el

do
n,

B
us

hy
P

ar
k,

Si
ng

le
to

n,
Sa

nd
ov

er
,

A
m

ul
da

,
W
o
o
d
~

du
ck

,
A

m
ad

eu
s

K
ri

ch
au

ff
H

ar
ts

,
H

an
n,

K
ri

ch
au

ff
,

M
ul

le
r

H
ar

ts
,

A
ile

ro
n,

W
ar

bu
rt

on
,

R
ya

n,
E

nn
ug

an
,
D
a
v
e
n
~

po
rt

,
K

ri
ch

au
ff

,
R

ey
no

ld
s

T
ie

tk
in

s,
H

an
n,

W
on

ar
ah

,
A

lin
ga

,
C

hi
sh

ol
m

,T
en

na
nt

C
re

ek
,L

uc
y,

Il
gu

U
a,

R
um

ba
la

ra
,B

ar
ro

w
,A

m
ba

li
nd

um
G

ill
en

,
M

id
dl

et
on

,
K

er
no

t
B

on
d

Sp
ri

ng
s,

N
ap

pe
rb

y,
C

av
en

ag
h,

A
il

er
on

,
B

oe
n,

W
ar

bu
rt

on
,

O
ut

ou
ny

a,
A

li
ng

a.
D

el
ny

,
K

ul
ge

ra
,

A
lc

oo
ta

,
R

ya
n,

E
nn

ug
an

,
G

ill
en

,
K

er
no

t,
H

og
ar

th
,

R
um

ba
la

ra
,

U
nc

a,
Pe

eb
le

s,
A

lI
ua

,
M

ul
le

r,
A

ng
as

,
K

al
am

er
ta

,
W

el
do

n,
B

er
ry

s
Pa

ss
,

L
in

da
va

le
,

W
oo

ll
a,

B
us

hy
P

ar
k,

R
in

gw
oo

d,
Pu

ly
a,

Si
m

ps
on

,
E

w
an

in
ga

,
Si

ng
le

to
n,

F
in

ke
,

M
cG

ra
th

,
Sa

nd
ov

er
,

K
an

an
dr

a,
T

od
d,

W
oo

dd
uc

k,
A

dn
er

a,
H

am
il

to
n

~ ~ ~ t &J I ~ IV '0



G
ro

un
dR

st
or

ey
C

om
m

un
it

y

E
ra

gr
os

ti
s

xe
ro

ph
il

a

A
st

te
bl

a
pe

ct
in

at
a

A
st

te
bl

a
la

pp
ac

ea
A

ri
$t

id
a

pr
ui

no
sa

A
ri

St
id

a
br

ow
ni

an
a

T
he

m
ed

a
au

st
ra

li
s

T
he

m
ed

a
av

en
ac

ea

C
h
~
J
J
s
o
p
o
g
o
n

fa
U

ax

B
ot

'fz
ri

oc
hl

oa
ew

ar
ti

an
a

E
ul

al
ia

fu
lv

a

C
hl

or
is

ac
ic

ul
ar

is

L
ar

ge
P

ro
po

rt
io

n
o

fA
re

a

A
m

ba
li

nd
um

,
U

nd
ip

pa

K
an

an
dr

a

TA
BL

E
19

(C
on

ti
nu

ed
)

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
it

y
oc

cu
rs

on

M
od

er
at

e
P

ro
po

rt
io

n
o

fA
re

a
!

Sm
al

lP
ro

po
rt

io
n

o
fA

re
a

D
el

ny
,

A
lc

oo
ta

,
R

ya
n,

E
nn

ug
an

,
R

en
ne

rs
,

W
el

do
n,

St
ok

es
,

T
ab

le
H

ill
,

A
m

ba
li

nd
um

,
R

in
gw

oo
d,

M
cG

ra
th

,
Sa

nd
ov

er
,

K
an

an
dr

a,
D

ee
ri

ng
,

H
am

il
to

n,
U

nd
ip

pa
A

lc
oo

ta
,

L
uc

y,
E

nd
in

da
,

W
el

do
n,

St
ok

es
,

T
ab

le
H

ill
,

M
cG

ra
th

,
A

m
m

ar
oo

,
D

ee
ri

ng
A

li
ng

a,
A

m
m

ar
oo

Il
bn

m
ri

c
B

on
d

Sp
ri

ng
s,

N
ap

pe
rb

y,
A

il
er

on
,

H
an

n,
C

he
rr

y
C

re
ek

,
Pe

eb
le

s,
A

liu
a,

D
in

ku
m

,
K

al
am

er
ta

,
R

in
g

w
oo

d,
P

ul
ya

,
Si

m
ps

on
,

Si
ng

le
to

n,
Sa

nd
ov

er
,

T
od

d,
W

oo
dd

uc
k

H
an

n,
M

id
dl

et
on

,
II

bu
m

ri
c,

L
uc

y,
C

ha
nd

le
rs

,
H

uc
k

it
ta

,
W

el
do

n,
B

er
ry

s
Pa

ss
,

P
ul

ya
H

an
o,

Il
bu

m
ri

c,
L

uc
y,

A
nd

er
in

da
,

A
m

m
ar

oo
,

Sa
nd


ov

er
,

W
oo

dd
uc

k,
A

dn
er

a
H

an
D

,
O

or
at

ip
pr

a,
Il

bu
m

ri
c,

L
uc

y,
Ji

nk
a,

D
in

ku
m

,
A

m
m

ar
oo

,
Sa

nd
ov

er
,

W
oo

dd
uc

k,
A

dn
er

a
H

an
n,

Il
bu

m
ri

c,
L

uc
y,

Ji
nk

a,
A

nd
er

in
da

,
H

uc
ki

tt
a,

B
er

ry
s

Pa
ss

,
Pu

ly
a,

M
cG

ra
th

,
A

m
m

ar
oo

,
A

m
ul

da
,

T
od

d,
W

oo
dd

uc
k,

A
dn

er
a,

U
to

pi
a

H
ar

ts
,

B
on

d
Sp

ri
ng

s,
N

ap
pe

rb
y,

C
av

en
ag

h,
B

oe
n,

W
ar

bu
rt

on
,

O
ut

ou
ny

a,
H

an
n,

C
hi

sh
ol

m
,

D
el

ny
,

P
ul

ar
eo

,A
lc

oo
ta

,R
ya

n,
E

nn
ug

an
.S

on
de

r,
Pe

rt
l1

ja
ra

,
D

av
en

po
rt

,
G

ill
en

,
M

id
dl

et
on

,
K

ur
un

di
,

T
en

na
nt

C
re

ek
,

H
og

ar
th

,
K

ri
ch

au
ff

,
T

om
ah

aw
k,

C
he

rr
y

C
re

ek
,

L
uc

y,
Ilg

u1
1a

,
R

um
ba

la
ra

,
In

di
an

a,
Ji

nk
a,

B
ar

ro
w

,
A

nd
er

in
da

,
Pe

eb
le

s,
L

ill
a,

H
uc

ki
tt

a,
A

lI
na

,
C

og
hl

an
,R

en
ne

rs
,

M
ul

ie
r,

W
el

do
n,

R
ey

no
ld

s,
B

er
ry

s
Pa

ss
,

St
ok

es
,

S
an

ta
T

er
es

a,
T

ab
le

H
ill

,
A

m
ba

li
nd

um
,

B
us

hy
P

ar
k,

R
in

gw
oo

d,
P

ul
ya

,
E

w
ar

nn
ga

,
F

in
ke

,
M

cG
ra

th
,

A
m

m
ar

oo
,S

an
do

ve
r,

A
m

ul
da

,
K

an
an

dr
a,

T
od

d,
W

oo
dd

uc
k,

A
dn

er
a,

D
ee

ri
ng

,H
am

il
to

n,
U

to
pi

a

jg ?" ?'" ~ ~ f:: I: i



G
r
o
u
n
d
~
s
t
o
r
e
y

C
om

m
un

it
y

TA
BL

E
19

(C
on

ti
nu

ed
)

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
it

y
oc

cu
rs

o
n

L
ar

ge
P

ro
po

rt
io

n
o

f
A

re
a

Z
yg

oc
h/

oa
pa

ra
do

xa

S
ho

rt
gr

as
se

s
an

d
fo

rb
s

IB
oe

n,
W

ar
bu

rt
on

,
O

ut
ou

ny
a,

A
li

ng
a,

O
or

at
ip

pr
a,

D
el

ny
,

A
I

eo
ot

a,
R

ya
n,

E
nn

ug
an

,
L

uc
y,

In
di

an
a,

U
ne

a,
Ji

nk
a,

B
ar

ro
w

,
A

nd
er

in
da

,
M

ul
le

r,
D

in
ku

m
,

L
in

da
va

le
,

T
ir

ra
,

W
oo

ll
a,

B
us

hy
P

ar
k,

L
ea

hy
,

R
in

gw
oo

d,
P

ul
ya

,
M

eD
iU

s,
F

in
ke

,
M

cG
ra

th
,

A
m


m

ar
oa

,
S

an
do

ve
r,

T
od

d,
W

oo
d

du
ck

,
A

dn
er

a,
H

am
il

to
n

Sp
ar

se
[o

rb
s

an
d

gr
as

se
s

I
H

ar
ts

,
B

on
d

Sp
ri

ng
s,

H
og

ar
th

,
T

om
ah

aw
k,

R
um

ba
la

ra
,

C
og

h
la

n,
T

ab
le

H
il

l

M
ue

hl
en

be
ck

ia
cu

nn
in

gh
am

ii
C

he
no

po
di

um
au

ri
co

m
um

I
U

to
pi

a

A
tr

ip
/e

x
nu

m
m

ul
ar

ia

A
tr

ip
/e

x
ve

si
ca

ri
a

W
il

yu
np

a,
Pe

eb
le

s,
E

nd
in

da
,

K
al

am
er

ta

K
oc

hi
a

as
tr

ot
ri

ch
a

I
L

ill
a,

E
be

ne
ze

r,
R

en
ne

rs

M
od

er
at

e
P

ro
po

rt
io

n
o

f
A

re
a

N
ap

pe
rb

y,
C

av
en

ag
h,

A
il

er
on

,
C

hi
sh

ol
m

,
K

ul
ge

ra
,

P
ul

ar
oo

,
G

ill
en

,
K

ur
W

ld
i,

ll
bu

m
ri

c,
K

er
no

t,
H

og
ar

th
,

Il
gu

lla
,

E
be

ne
ze

r,
H

ue
ki

tt
a,

A
Il

ua
,

K
al

am
er

ta
,

W
el

do
n,

St
ok

es
,

T
ab

le
H

ill

C
av

en
ag

h,
So

nd
er

,
K

er
no

t,
K

ri


eh
au

ff
,

C
he

rr
y

C
re

ek
,

In
di

an
a,

H
ue

ki
tt

a

K
ul

ge
ra

,
L

il
la

Sm
al

lP
ro

po
rt

io
n

o
f

A
re

a

L
il

la
,

E
nd

in
da

,
Si

m
ps

on
,

Si
ng

le
to

n,
F

in
ke

,
S

an
do

ve
r,

K
an

an
dr

a
H

ar
ts

,
B

on
d

Sp
ri

ng
s,

T
ie

tk
in

s,
H

an
n,

M
id

dl
et

on
,

T
en

na
nt

C
re

ek
,

T
om

ah
aw

k,
C

he
rr

y
C

re
ek

,
Q

1a
nd


le

rs
,

R
um

ba
la

ra
,

Pe
eb

le
s,

L
ill

a,
C

og
hl

an
,

R
en

ne
rs

,
E

nd
in

da
,

A
ng

as
,

S
an

ta
T

er
es

a,
A

m
ba

li
nd

um
,

E
w

an
in

ga
,

S
in

gl
et

on
,

A
m

ul
da

,
K

an
an

dr
a,

D
ee

ri
ng

,
U

to
pi

a,
A

m
ad

eu
s

N
ap

pe
rb

y,
B

oe
n,

A
il

er
on

,
W

ar
bu

rt
on

,
H

an
n,

A
Ii

ng
a,

C
hi

sh
ol

m
,

D
el

ny
,

K
ul

ge
ra

,
P

ul
ar

oo
,

A
Ie

oo
ta

,
R

ya
n,

G
ill

en
,

M
id

dl
et

on
,

ll
bu

m
ri

c,
C

ha
nd

le
rs

,
W

il
yu

np
a,

U
nc

a,
Ji

nk
a,

B
ar

ro
w

,
A

nd
er

in
da

,
Pe

eb
le

s,
A

ll
ua

,
R

en
ne

rs
,

M
ul

le
r,

D
in

ku
m

,
S

an
ta

T
er

es
a,

A
m

ba
li

n
du

m
,

P
ul

ya
C

ha
nd

le
rs

,
M

ul
le

r,
L

in
da

va
le

,
L

ea
hy

,
P

ul
ya

,
E

w
an


in

ga
,

S
an

do
ve

r,
K

an
an

dr
a,

A
dn

er
a,

U
to

pi
a

A
li

ng
a,

W
il

yu
np

a,
E

nd
in

da
,

R
in

gw
oo

d,
M

cD
il

ls
,

A
m

m
ar

oo
,

S
an

do
ve

r,
H

am
il

to
n,

U
nd

ip
pa

W
il

yu
np

a,
E

nd
in

da
,

A
m

ba
li

nd
um

,
S

im
ps

on
,

M
eD

iU
s,

F
in

ke
,

A
m

ad
eu

s
O

ut
ou

ny
a,

A
li

ng
a,

D
ei

lly
,

R
ya

n,
T

en
na

nt
C

re
ek

,
C

ha
nd

le
rs

,
R

um
ba

la
ra

,
A

ll
ua

,
St

ok
es

,
T

ab
le

H
iU

,
A

m
ba

li
nd

um
,

T
it

ra
,

P
ul

ya
,

M
eD

iU
s,

D
ee

ri
ng

C
av

en
ag

h,
O

ut
ou

ny
a,

D
eI

ny
,

K
ul

ge
ra

,
A

le
oo

ta
,

C
ha

nd
le

rs
,

R
um

ba
la

ra
,

E
nd

in
da

,
A

ng
as

,
K

al
am

er
ta

,
L

in
da

va
le

,A
rn

ad
eu

s

~ iil ~ ~ ~ @ ~ l::l ~



T
A

B
LE

1
9

(C
on

ti
nu

ed
)

L
an

d
Sy

st
em

s
in

w
hi

ch
C

om
m

un
it

y
oc

cu
rs

on
G

ro
un

d-
st

or
ey

C
om

m
un

it
y

L
ar

ge
P

ro
po

rt
io

n
of

A
re

a
M

od
er

at
e

P
ro

po
rt

io
n

of
A

re
a

Sm
al

l
P

ro
po

rt
io

n
of

A
re

a

K
oa

hi
a

ap
hy

ll
a

N
ap

pe
rb

y,
C

av
en

ag
h,

W
ar

bu
rt

on
,

Q
ut

ou
ny

a,
K

ul
-

ge
ra

,
A

lc
oo

ta
,

R
ya

n,
G

ill
en

,
C

ha
nd

le
rs

,
Pe

eb
le

s,
E

be
ne

ze
r,

A
llu

a,
C

og
hl

an
,

E
nd

in
da

,
A

ng
as

,
K

al
a-

m
er

ta
,W

el
do

n,
St

ok
es

,A
m

ba
li

nd
um

,P
ul

ya
,M

cD
ill

s,
F

in
ke

,
M

cG
ra

th
,

K
an

an
dr

a,
T

od
d,

D
ee

ri
ng

,
H

am
il-

to
n

A
rt

'h
ro

cn
em

um
sp

p.
A

m
ad

eu
s

O
ut

ou
ny

a,
C

ha
nd

le
rs

,
R

um
ba

la
ra

,
W

ily
un

pa
,

L
ill

a,
E

be
ne

ze
r,

E
nd

in
da

,
A

m
ba

li
nd

um
,

T
it

ra
,

R
in

gw
oo

d,
Si

nl
ps

on
B

aS
8i

a
sp

p.
C

ha
nd

le
rs

,
D

ee
ri

ng
D

el
ny

,
A

lc
oo

ta
,

R
um

ba
la

ra
,

W
ar

bu
rt

on
,

O
ut

ou
ny

a,
A

lin
ga

,
R

ya
n,

G
ill

en
,

In
di

an
a,

W
ily

un
pa

,
A

nd
er

in
da

,
Pe

eb
le

s,
A

llu
a,

C
og

hl
an

,
M

ul
le

r,
K

al
am

er
ta

,
W

el
do

n,
R

ey
-

L
ill

a,
E

be
ne

ze
r,

E
nd

in
da

,
no

ld
s,

St
ok

es
,

L
in

da
va

le
,

T
it

ra
,

K
ar

ee
,

R
in

gw
oo

d,
A

ng
as

,
A

m
ba

li
nd

um
,

M
cD

ill
s

P
ul

ya
,

Si
m

ps
on

,
M

cD
ill

s,
F

in
ke

,
M

cG
ra

th
,

K
an

an
-

dr
a,

A
dn

er
a,

H
am

il
to

n,
A

m
ad

eu
s

A
bs

en
t

A
m

ad
eu

s
H

ar
ts

,
A

lin
ga

,
D

el
ny

,
C

he
rr

y
C

re
ek

,E
be

ne
ze

r,
A

liu
a,

T
ab

le
H

ill
,T

it
ra

,F
in

ke
,S

an
do

ve
r,

D
ee

ri
ng

,U
nd

ip
pa

!j ?' ?'" ~ ~ ;s: !;: ~



LANDS OF THE ALICE SPRINGS AREA 223

II. DESCRIPTION OF COMMUNITIES

(a) Upper-storey Communities

(i) Acacia aneura (Mulga),-Commnnities characterized by A. anew'a occnr
thronghout the whole of the area but are best developed on plains adjacent to the
mountains and bills, where they occur extensively on coarse to medium-textured red
earth soils, Smaller areas occur on skeletal soils and rocky hillsides on acid rocks
and on red clayey sands, particularly on depressions or marginal to hills where the
moisture statns may be slightly better than nnder the surronnding spinifex com
munities. Mulga very rarely occurs in calcareous habitats.

A. anew'a is generally a low tree 10-25 ft high (Plate 6, Fig. I). Within the
species there is a diversity of leaf shapes and sizes and of general tree shape. Some of
the varions forms can be correlated with particular habitats but others occur in
mixed stands and under a range of environmental conditions.

Stands of A. aneura exhibit two qnite distinct types of tree distribntion. Almost
all stands north of the MacDormell Ranges and small areas sonth of them exhibit a
marked contiguous distribution with groves varying from 20 to 400 yd long and
5 to 50 yd wide of medium dense to dense trees, and intergroves, generally several
times larger, with few or no trees (Plate 7, Fig. I). In areas where groves are typical,
slopes are gentle and the groves tend to be aligned along contours. On sandier soils,
particnlarly south of the MacDonnell Ranges and on stony hills, the stands exhibit a
more random distribution of sparse to medium dense trees.

The commonest understorey communities associated with A. anew'a are
Eragrostis eriopoda (woollybutt) and short grasses and forbs, with smaller areas of
16 other understorey communities. Associated shrubs may be absent, sparse, or
medimn dense and may include Eremophila spp., Cassia spp., or Acacia spp. Associat
ed low trees are absent or occur sparsely and include Canthium latifoliwn, Hakea
intermedia (corkwood), H. lorea, Atalaya hemiglauca (whitewood), and Acacia
estrophiolata (ironwood).

(ii) Acacia kempeana (Witchetty Bush).-This co=unity is widespread and is
particnlarly common on shallow calcareous soils (Plate 8, Fig. I). It also occurs on
stony skeletal soils on igneous and metamorphic rocks in the MacDormell Ranges.
It is not confined to calcareous soils but is also common on red earth soils under drier
conditions than A. anew·a. Thus on acid soils in the southern part of the area A.
kempeana is more common than A. anew"a, which is restricted to better watered
areas, e.g. broad depressions, but north of the MacDonnell Ranges A. aneura is more
common and A. kempeana is restricted to drier habitats, e,g. low rises.

A. kempeana is a shrub ~8 ft high and is nOlmally fairly sparsely distributed to
form a shrubland. The commonest of the associated lower-storey communities is
short grasses and forbs, including Enneapogon spp., Aristida arenaria (kerosene grass),
and He/ipterum floribundum (white daisy). SmaIler areas of six other ground-storey
communities are associated with it.

(iii) Acacia georginae (Gidgee).-This commnnity is extensive in the north
eastern part of the area and mainly occurs on calcareous rocks, especially limestones
and dolomites (Plate 7, Fig. 2). It is common on shaIlow calcareous soils and on
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somewhat acid soils (red earths) overlying limestone. However, it has been recorded
on deep sandy soils without lime, stony hill slopes mainly on limestone but locally
on sandstone, and heavy clay soils.

A. georginae is normally a low tree 10-25 ft high and normally forms a woodland
(Plate 16, Fig. 2). In small areas it grows in dense stands forming a low forest. The
commonest associated ground-storey community is short grasses and forbs including
Enneapogon spp., Aristida arenaria (kerosene grass), and Helipterum fioribundum
(white daisy), but 11 other grouud-storey communities are associated with it to a
lesser extent.

(iv) Acacia calcicola (Myall).-Except for small isolated stands this community
occurs only in the southern part of the area (south of lat. 25°S.) and is restricted to
calcareous rocks, on soils which vary from calcareous to somewhat acid. It is
commonest within an area of 50 miles radius from Kulgera homestead under a mean
annual rainfall less than 7 in. of which 2t in. falls in the winter. In this area it occurs
on the small calcareous parts of the granite peneplain and on Mesozoic sediments, the
soils being calcareous earths or texture-contrast soils of variable depth.

The community is a woodland composed of trees 8-15 ft high. The commonest
ground-storey community is short grasses and forbs, but smaller areas are character
ized by Bassia spp. and other forbs and short grasses; A/riplex vesicaria (bladder
saltbush) or Kochia astrotricha (bluebush) also occur.

(v) Acacia brachystachya (Umbrella Mulga).-Small areas on sand or cal
careous soils south of lat. 25 oS. are characterized by A. brachystachya, a low tree
10-15 ft high. The community is woodland.

Short grasses and forbs are the commonest associated grouud storey with small
areas on sandy soils characterized by Eragrostis eriopoda (woollybutt) or Triodia
basedowii (spinifex).

(vi) Sparse Low Trees.-This community (Plate 1, Fig. 1; Plate 8, Fig. 2) is
characterized by Acacia estrophiolata (ironwood), Atalaya hemiglauca (whitewood),
Venti/ago viminalis (supplejack), and HaTeea intermedia. It ranges from agrassland
with scattered trees to a very sparse woodland and mainly occurs north of lat. 24 oS.
It is commonest in two main habitats, firstly on coarse to medium-textured alluvial
plaius or flood-plaius (plate 5, Fig. 1) and secondly on gently undulating country
with fairly shallow soils over granite, schist, and gneiss. It is floristically variable but
normally one or more of the above species are present. Other species locally present
are Eucalyptus papuana (ghost gum), E. terminalis (bloodwood), Acacia aneura
(mnlga), and Grevillea striata (beefwood). Shrubs occur very sparsely and include
Carissa lanceolata and Eremophila spp.

The commonest ground-storey community is short grasses and forbs. Areas of
Eragrostis eriopoda (woollybutt) or Aristida browniana (kerosene grass) occur on
sandier soils, and Chlysopogon fallax (golden-beard grass), Themeda avenacea (oat
grass), and Bothriochloa ewar/iana (blue grassl-Eulalia fulva (silky browntop) com
munities occur in small, better-watered depressed areas particularly in the northern
part. Where the community occurs along or in broad shallow dminagl' lines it is
associated with Chloris acicularis (curly windmill grass) community and in drier or
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somewhat saline or calcareous areas Bassia spp. and other short grasses and forbs
are characteristic.

(vii) Eucalyptus microtheca (Coolibah).-Small areas of woodland character
ized by E. microtheca occur throughout the area, generally in temporarily flooded
habitats (Plate 4, Fig. I), such as along broad shallow stream-lines and in depressions,
on an extremely wide range of soil types ranging from acid to alkaline, and from
coarse to fine-textured. Over the wide geographic and soil range E. microtheca is
associated with 18 of the ground-storey communities. On deep sandy soils it is
associated with Triodia basedowii (spinifex), T. pungens (soft spinifex), Plectrachne
schinzii (spinifex), Aristida browniana (kerosene grass), and Zygochloa paradoxa
(cane grass) communities; on medium-textured soils Eragrostis eriopoda (woollybutt),
Themeda avenacea (oat grass), Themeda australis (kangaroo grass), Bothriochloa
ewartiana (blue grass)-Eulalia fulva (silky browntop), Chrysopogon fallax (golden
beard grass), Aristida pruinosa (three-awned spear grass), and short grasses and forbs
communities; on heavy clays with Eragrostis xerophila (neverfail), Astrebla lappacea
(curly Mitchell grass), Muehlenbeckia cunninghamii (lignum), Chenopodium auricomum
(bluebush), and Atriplex nummularia (old-man saltbush) communities. It is also associ
ated with Chloris acicularis (curly windmill grass) community along depression lines,
and in some depressions the ground storey is absent.

(viii) Eucalyptus papuana (Ghost Gum or Carbeen).-Although E. papuana is
widespread throughout the area, it normally occurs as isolated or scattered trees, and
the areas in which it is characteristic are very small. It is commonest along the levees
of the major rivers in the northern half of the area, but even in this habitat occupies
less area than the sparse low tree community, in which E. papuana occurs as scattered
trees. Where E. papuana is characteristic it is a tree 20-50 ft high and forms a wood
land.

It is associated with several ground-storey communities on small areas of
sandy flood-plain with Eragrostis eriopoda (woollybutt) community; medium·
textured soils (red earths and yellow podzols) on flood-plains in the northern part of
the area with Chrysopogon fallax (golden-beard grass) community; on sandy lower
slopes of hills in the northern part of the area with Triodia pungens (soft spinifex)
community; and in and near small billabongs with Muehlenbeckia cunninghamii
Oignum) community.

(ix) Eucalyptus oleosa.-This community is commonest south of the
MacDonnell Ranges although it has been recorded north of them. It occupies only
small areas, mainly on the lower slopes of limestone hills characterized by Triodia
longiceps (porcupine grass) community, which forms a lower storey of the E. oleosa
community in these habitats. E. oleosa and Triodia longiceps are also associated on
low limestone rises and on small areas of dissected calcareous river terraces along the
Finke River. On the calcareous dissection slopes of piedmont terraces in the western
MacDonnell Ranges E. oleosa is associated with Triodia clelandii (spinifex) com·
munity. On the limestone plains south of lat. 24"S., particularly in and near shallow
depression lines and on low calcareous rises, there are very small areas of E. oleosa
associated with the short grass-forb community.
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E. oleosa is a low tree about 20 ft high, geuerally with a mallee habit, and in
these communities grows at about woodlaud density.

(x) Eucalyptus brevifolia (Snappy Gum).-In the Barkly and Ord-Victoria areas
there are large areas (where the mean annual rainfall is less than about 27 in.)
characterized by E. brevifolia. In the Alice Springs area the community occurs only
where the rainfall is greater than about 13 in., i.e. mainly north of lat. 21 oS. It mainly
occurs on stony hill slopes on quartzite and sandstone where it is associated with
Plectrachne pungens (spinifex) and/or Triodia pungens (soft spinifex) communities.
It also occurs associated with T. pungens community on the peneplains of the Wonorah
land system (Plate 3, Fig. I). On small areas on the lower slopes with stony texture
contrast soils it is associated with T. longiceps (porcupine grass) community.

E. brevifolia is a low tree about 20 ft high and forms sparse woodlands.
(xi) Eucalyptus camaldulensis (River Red Gum)-Acacia estropbiolata (Iron

wood).-This community is a fringing one and occurs along stream-lines throughout
the area. The floristic composition varies with the size of the channel with Eucalyptus
camaldulensis occurring in almost monospeciflc stands 50-60 ft high along the large
channels (plate 4, Fig. 2), E. camaldulensis in stands 30-40 ft high intermixed with
other species along medium-sized channels, and with Acacia estrophiolata and other
species 25-30 ft high along small channels. The commonest ground-storey com
munity is characterized by Chloris acicularis (curly windmill grass) and other perennial
tussock grasses 2--4 ft high, but small areas of other ground-storey communities occur.
In very sandy areas E. camaldulensis is associated with Zygochloa paradoxa (cane
grass) or Aristida browniana (kerosene grass) communities; along small channels with
short grass-forb community; in rocky areas with Triodia pungens (soft spinifex)
community; and in the far north of the area with Bothriochloa ewartiana (blue grass)
Eulaliafulva (silky browntop) community.

(xii) Casuarina decaisneana (Desert Oak).-Some of the areas of sand plains
and dunes characterized by the Triodia basedowii (spinifex) lower-storey community
carry an upper-storey community characterized by Casuarina decaisneana. The
ecological significance of its distribution is not clear, there seems to be no environ
mental difference between areas of sand plain carrying C. decaisneana and areas not
carrying it. It is commonest in a belt of mainly irregular dune country extending from
the north-western edge of the Simpson Desert westwards and is thus mainly south
of the MacDonnell Ranges. However, in the western part of the area it extends
northwards almost to the Stuart Bluff Range where small areas are associated with
Triodia pungens (soft spinifex) community.

C. decaisneana is a well-shaped tree generally 30-60 ft high and forms sparse
woodlands.

(xiii) Melaleuca glomerata (Tea-tree).-This is a dense low community 10-15
ft high fringing salt pans and their tributary channels and depressions. Commonly
the understorey community is either absent or characterized by Bassia spp. or other
chenopods. In small areas where sand plain is adjacent to the pans, especially near
Cenlrall\1ollnt Wedge homestead, Triodia pungens (spinifex) or Plectfachne pungens
(spinifex) are characteristic of the ground-storey community.
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(xiv) Acacia kempeana (Witchetty Bush)-Cassia Spp. (Turkey Bushes).-This
community is almost restricted to stony hill slopes or outcrops on limestones and
metamorphic rocks and consists of sparse to medium dense shrubs 2-6 ft high. It is
almost invariably associated with the sparse forb and grasses ground-storey com
munity but in some areas, particularly less stony ones, it is associated with the short
grass-forb community.

(xv) Cassia eremophila.-Only small areas of this community occur in the area,
mainly on the sandier parts of flood-plains or outwash plains. It is more common in
the southern half of the area and normally consists of a fairly dense layer of shrubs
approximately 5 ft high. The ground-storey community is generally either a sparse
to medium dense cover of short grasses and forbs, particularly Aristida arenaria
(kerosene grass) and Senecio gregori/ (yellow daisy) or Eragrostis eriopoda (woolly
butt). Some areas in the southern part of the area have a ground storey characterized
by Bassia spp.

(xvi) Eremophila Spp.-Hakea leucoptera (Needle Bush).-This community
occurs mostly in the central and southern part of the area and is restricted to texture
contrast soils. It is a very sparse community consisting of scattered shrubs 4-10 ft
high. In the central parts the Eremophila spp. areE. duttoni/ andE. sturtii (turpentine),
in the southern parts mainly E. calycina.

The ground-storey communities are either short grasses and forbs, particularly
He/ipterum charsleyae (yellow daisy), or Bassia spp.

(xvii) Sparse Shrubs and Low Trees.-Most of the spinifex sand plains and
dune fields and much of the stony hilly and mountainous country have no defined
upper-storey community. They have a cover of shrubs and low trees which mostly
varies in density from very sparse to sparse, with minor areas of medium density.
A relatively large number of species are involved and large floristic variatious occur
over short distances. Some common sand plain and dune field species are Eucalyptus
gamophyl/a (blue mallee), E. dichromophloia (bloodwood), Acacia coriacea, A. patens,
A. dictyophleba, A. stipuligera, Grevillea juncifolia, Hakea lorea, Keraudrenia integri
folia, Petalostylis labicheoides, and Dodonaea cuneata. On hills the cover is generally
sparser and there is a different assemblage. Some common low trees are Eucalyptus
dichromophloia (bloodwood), E. papuana (ghost gum or carbeen), Ficus platypoda
(fig), Cal/itris columellaris (cypress pine), Atalaya hemiglauca (whitewood), and
Hakea lorea. Common shrubs are Eremophilafreelingi/, Grevillea wickhami/, Eucalyp
tus gamophylla (blue mallee), Acacia spp., and Cassia spp.

(xviii) Absent.-Some habitats have no upper-storey community.
The absence of any upper-storey community is the common condition with the

Eragrostis xerophila, Astrebla pectinata (Plate 9, Fig. I), A. lappacea, Chenopodium
auricomum, Atriplex nummularia, A. vesicaria (Plate 10, Fig. 1), Kochia astrotricha,
and K. aphylla gronnd-storey communities. Ten other ground-storey communities
occur without an upper storey in some habitats.

(b) Ground-storey Communities

(i) Plectrachne schinzii (Feathertop Spinifex).-This is one of the spinifex com
munities of the sand plains and is particularly common north of lat. 23 oS. P. schinzi/



228 R. A. PERRY AND M. LAZARIDES

forms tussocks about 12 in. high, 12 to 18 in. in diameter, and 12-24 in. apart (Plate 2,
Fig. 2). It seldom forms "rings". The flowering cuhns are very numerous and in good
seasons form a dense mass up to 5 ft high. Nurm and Suijdendorp (1954) state that
this species is the most palatable spinifex in Western Australia. It is likely to be
similarly so in central Australia.

In small areas the community is associated with recognizable upper storeys
(Acacia aneura (mulga), Eucalyptus microtheca (coolibah), and E. brevifolia (snappy
gum) communities) but more commonly it occurs with sparse shrubs and low trees.
These vary from place to place but the commonest and most widespread are Acacia
spp. (including A. patens, A. murrayana, A. kempeana (witchetty bush), A. dictyoph
leba, A. cOI'iacea (dogwood), A. lew'senii, and A. stipuligera), Eucalyptus pachyphylla,
E. gamophylla (mallees), Cassia eremophila, Petalostylis labicheoides, Grevil/ea junci
folia, Santalum lanceolatum (sandalwood), Keraudrenia integrifolia, Eremophila
longifolia (long-leaved fuchsia), and E. latrobe! (fuchsia). In some areas very sparse
low trees of Eucalyptus terminalis (bloodwood) may occur. Small grasses and forbs
are rare but a number of species have been recorded.

(ii) Plectrachne pungens (Feathertop Spinifex).-In the northern part of the
area many of the rocky hills of intermediate and acid rocks carry a vegetation
characterized by P. pungens. The community is almost restricted to hills but small
areas were recorded on sand plain near Central Mount Wedge homestead. There
small areas of the community occurred under a low tree storey characterized by
Melaleuca glomerata (tea-tree) but more generally the upper storey is absent or
consists of sparse shrubs and low trees.

P. pungens occurs as tussocks about 12 in. in diameter and 12 in. high with the
flowering cuhns growing to about 3 ft. On hillsides the tussocks are interspersed
with rocks, and the upper storey is either absent or consists of sparse shrubs and low
trees of which Acacia spp., Grevil/ea wickhamii, Eucalyptus gamophylla (mallee), and
E. brevifolia (snappy gum) are the commonest and most wide-spread.

(iii) Triodia basedowii (Hard Spinifex).-This is the commonest community in
the area. It occurs on sand plains and dune fields (Plate 3, Fig. 2) throughout the
area but especially south of lat. 23 oS. North of this line the Plectrachne schinzii
(feathertop spinifex) commrmity also occurs on these habitats. The species is a coarse
grass forming tussocks up to about 30 in. in diameter and 12 in. high or "rings"
(with open centres) generally 3 to 8 ft in diameter but in isolated examples growing
to 25 ft in diameter (Plate 2, Fig. I). The flowering culms vary from about 2 to 4 ft
in height.

In small areas the community is associated with the Acacia anew'a (mulga),
A. brachystachya (mulga), Eucalyptus microtheca (coolibah), and Casuarina de
caisneana (desert oak) upper-storey communities, but most commonly Triodia
basedowii is the characteristic species of a community in which the associated species
are sparse shrubs and low trees. The community is commonly a grassland with
scattered shrubs but varies from open grassland to shrubland.

The CQmJItonest of the associated shrubs and low trees are Acacia spp. (A.
patens, A. kempeana (witchetty bush), A. dictyophleba, A. estrophiolata (ironwood),
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A. anew'a (mulga), A. stipuligera, A. lysiophloia (turpentine), A. leursenii, A. eoriaeea
(dogwood), A. cuthbertsoni, A. ancistrocarpa-, A. murrayana, A. adsurgens, A. ramulosa,
and A. ligulata), Eucalyptus gamophylla (mallee), E. paehyphylla (manee), E. papuana
(ghost gum or carbeen), E. setosa (bloodwood), E. terminalis (bloodwood), Cassia
spp., Grevillea juneifolia, G. stenobotrya, G. eriostaehya, Hakea lorea, Atalaya hemi
glauea (whitewood), Codonoempus eontiniifolius (desert poplar), Eremophila latrobei
(fuchsia), E. longifolia (long-leaved fuchsia), Dodonaea euneata (hopbush), and
Keraudrenia integrifolia. Thryptomene maisonneuvii is common in the southern,
lower-rainfall parts.

Grasses and forbs' occur only sparsely but Calandrinia balonensis (parakeelya),
a good fodder plant, is common in favourable seasons in some parts.

More complete floristic lists are given by Chippendale (1958) and Crocker
(1946).

(iv) Triodia pungens (Soft Spinifex).-This community occurs on both plains
(plate 3, Fig. I) and rocky hi11s (plate 14, Fig. 1) in the northern half of the area.
It is characteristic of gently undulating peneplains (Wonorah land system) but north
of lat. 20 oS. it tends to replace T. basedowii (hard spinifex) and Pleetraehne sehinzii
(feathertop spinifex) on sand plains. It also extends southwards to about lat. 23 oS. in
small slightly more favoured habitats, such as long shallow depressions within the
sand plain. On rocky hi11s of intermediate to acid rocks, it is common north of lat.
23 oS. and in sman areas it occurs as far south as lat. 24 OS. On some hills it is inter
mixed with Pleetraehne pungens (feathertop spinifex) or Triodia spieata (spinifex).

The tussocks are irregularly shaped and vary from I to 3 ft high and I to 5 ft
in diameter. "Ring" formation occurs but is not common. There is less bare ground
than in other spinifex communities.

The community is associated with a number of upper-storey communities,
including Acacia aneura (mulga), Eucalyptus microtheca (coolibah), E. papuana (ghost
gum), E. brevifolia (snappy gwn), E. eamaldulensis (river red gum)-Acacia estrophiolata
(ironwood), Casuarina decaisneana (desert oak), Melaleuea glomerata, and Cassia
eremophila communities, but most commonly Triodia pungens is the characteristic
plant in a community containing sparse shrubs and low trees. On sand plains and
peneplains the commonest of these are Acacia eoriaeea (dogwood), A. estrophiolata
(ironwood), A. kempeana (witchetty bush), A. dietyophleba, A. aneistroearpa, A. patens,
A. lew'senii, A. hilliana, Eucalyptus gamophylla (manee), E. paehyphylla (mallee),
E. odontoempa (mallee), E. setosa (bloodwood), E. diehromophloia (bloodwood),
E. papuana (ghost gum or carbeen), Grevillea juncifolia, G. wickhamii, Hakea lorea,
H. maeroearpa, Cassia spp., Petalostylis labieheoides, Atalaya hemiglauea (whitewood),
Carissa laneeolata (konkerberry), Melaleuea lasiandra, Eremophila latrobei (fuchsia),
E. longifolia (long-leaved fuchsia), Notoxylinon australe (desert rose), and Keraudrenia
integrifolia. Grasses and forbs are not common.

On rocky hi11s the community has much the same form but there is slight
floristic difference in the associated plants. The commonest of these are Acacia
dictyophleba, A. ancistrocarpa, A. wickhamii, A. monticola, A. patens, A. stipuligera,
A. kempeana (witchetty bush), A. hiUiana, A. aneura (mulga), A. estrophiolata (iron
wood), Eucalyptus gamophylla (mallee), E. intertexta val'. fruticosa (manee), E. pachy-
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phylla (mallee), E. brevifolia (snappy gum), E. terminalis (bloodwood), Cassia spp.,
Petalostylis labicheoides, Eremophila freelingli, E. latrobei (fuchsia), Callitris columel
laris (cypress pine), Elythrina vespertilio (coral tree), Atalaya hemiglauca (whitewood),
Hakea [area, and Grevillea wickhamii.

(v) Triodia hubbardii.-Very small areas of steep rocky slopes are characterized
by T. hubbardli. Sparse shrubs and low trees occur with it.

(vi) Triodia clelandii (Spinifex).-This is the common spinifex community on
rocky hills and terraces of mainly intermediate to acid rocks south of about lat. 23 aS.
The tussocks are 12 to 18 in. high and up to 4 ft in diameter with flowering culms
growing to about 3 ft high. Ring formation is rare.

In most areas the upper storey consists of shrubs and low trees, the commonest
of which are Eremophila jreelingli, Hakea lorea, Eucalyptus gamophylla (mallee),
E. oleosa var. glauca (mallee), E. terminalis (bloodwood), E. papuana (ghost gum or
carbeen), Erythrina vesperUlio (coral tree), Callitris columellaris (cypress pine),
Pandorea doratoxylon (spearwood), Dodonaea spp. (hopbush), Atalaya hemiglauca
(whitewood), Acacia anew'a (mulga), A. sp. aff. notabilis, A. kempeana (witchetty
bush), and A. estrophiolata (ironwood).

A number of smaller plants occur sparsely between the spinifex tussocks.

(vii) Triodia spicata (Spinifex).-The tussocks of T. spicata are probably the
smallest of any spinifex. They rarely exceed 9 in. in height and 9 in. in diameter and
"ring" formation was recorded only on terraces on Weldon land system. The "rings"
are almost perfect circles 2 to 3 ft in diameter with about 9 in. of vegetative annulus.

The community occurs on terraces and rocky hills mainly ofintermediate to acid
rocks, in the north-western quarter of the area. In some parts it intermixes with the
T. pungens (soft spinifex) and T. clelandli (spinifex) communities.

In small areas the community is associated with an Acacia anew'a (mulga)
upper storey but more commonly there is a sparse layer of shrubs aud low trees.
The commonest of these are A. dictyophleba, A. estrophiolata (ironwood), A. hilliana,
A. anew'a (mulga), A. kempeana (witchetty bush), Atalaya hemiglauca (whitewood),
Eucalyptus gamophylla (mallee), E. oleosa var. glauca (mallee), E. intertexta var.
fruticosa (mallee), E. dichromophloia (bloodwood), and E. papuana (ghost gum). On
the terraces of Weldon land system Acacia sp. aff. notabilis is predominant.

Grasses and forbs are rare.

(vili) Triodia longiceps (Spinifex 01' Porcupine Grass).-This community occurs
throughout the area on rocky hill slopes on basic rocks (Plate 15, Fig. 2) and, to a
lesser extent, on stony texture-contrast soils. The total area is relatively small.

T. longiceps is one of the largest and coarsest species of Triodia, the tussocks
attaining 8 ft in height and 20 ft in diameter. More commonly they are 2 to 3 ft high
and 4 to 6 ft in diameter. It does not form "rings". The spacing of tussocks is very
variable.

In small areas the community is associated with the Acacia kempeana (witchetty
busll), A. georginae (gidgee),Eucal)!ptlls olefMa (mall!;e), or E. bl'evjfo[ja (~nappy gnITl)
"pper-storey communities but most commonly it is characterized by sparse smubs
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and low trees. The commonest of these areE. oleosa var. glauca (mallee), E. terminaZis
(bloodwood), E. intertexta var. fi'uticosa (mallee), E. brevifolia (snappy gnm), Acacia
kempeana (witchetty bush), and Cassia spp. (turkey bushes). In some areas there are
very scattered plants of Atriplex vesicaria (bladder saltbnsh) and Bassia spp.

(Ix) Triodia irritans (Spinifex).-This community is the common spinifex
commnuity of southern Australia and in the Alice Springs area it was recorded only
in isolated localities south of latitude 25 oS. It occurs on rocky hills generally of
sandstone or quartzite.

The sparse associated shrnbs and low trees include Callitris columellaris (cypress
pine), Ficus platypoda (fig), Eremophila fi'eelingii, Eucalyptus dichromophloia (blood
wood), and Acacia spp. In a very small area it was recorded growing in association
with A. anew'a (mulga) commuuity.

(x) Eragrostis eriopoda (Woollybutt).-This commuuity is common on coarse
to medinm-textnred acid soils (red earths and red clayey sands) throughout the area.
It is commonly associated with Acacia aneura (mulga) community and to a lesser
extent with A. kempeana (witchetty bush), A. georginae (gidgee), A. brachystachya
(umbrella mulga), sparse low trees, Eucalyptus microtheca (coolibah), and E. papuana
(ghost gnm or carbeen) communities.

In a few places it occurs without an upper storey. Typically Eragrostis eriopoda
forms tussocks 6 to 12 in. high and about 9 in. in diameter with inflorescences abont
18 in. high, but under grazing, tnssock height may be reduced to 2 to 3 in. The
tussocks are generally 12 to 24 in. apart but spacing is variable, especially in grazed
areas.

The spaces between the tussocks are commonly bare but Kochia tomentosa and
Neurachne mitchelliana often grow within the tussocks. In good seasons short grasses
and forbs such as Aristida arenaria (kerosene grass), Enneapogon polyphyllis, Helip
terumfloribundum (white daisy), andPtiiotus heZipteroides grow between the tussocks.

(xi) Eragrostis xerophila (Neverfail).-North of lat. 22 oS., this commuuity is
common on fine-textured soils (mainly coarse-structured clay aud texture-contrast
soils). Except for small areas associated with Acacia anew'a (mulga), A. georginae
(gidgee), or Eucalyptus microtheca (coolibah) commuuities it occurs without an upper
storey. Iu some areas it intermixes with the Astrebla pectinata (barley Mitchell grass)
community.

Eragrostis xerophila and E. set/folia, a closely related species which occurs in
the commuuity in some parts, are tussock grasses 6 to 9 in. high and about 9 in. in
diameter with inflorescences 9 to 18 in. high. Grazed tussocks may be shorter.
Spacing of the tussocks is variable but they are generally I to 2 ft apart.

The interspaces may be bare but in good seasons there is a cover of short grasses
and forbs.

(xii) Astrebla pectinata (Barley Mitchell Grass).-This community is restricted
to fine-textured soils (coarse-structured clays and variants of texture-contrast soils)
and although it occurs throughout the area, it is commonest in the northern half.
It generally occurs without an upper-storey community but in small parts in the
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north-eastern qnarter it occurs in association with Acacia georginae (gidgee) com
munity. It iutermixes with the Eragrostis xerophila community.

The tussocks of Astrebla peetinata are generally abont 9 to 12 in. in diameter
and 9 in. high (Plate 9, Fig. I) with inflorescences growing to about 18 in. bnt in
between watered areas they may be larger and under grazing they may be smaller.
Tussock spacing is variable bnt they are commonly to 2 ft apart (Plate 9, Fig. 2) in
the northern half of the area and much more distant in the southern half.

The interspaces may be bare but in good seasons there is a dense growth of
short grasses and forbs with Iseilema spp. (Flinders grasses) common in the north,
Helipterum charsleyae (yellow daisy) and H. florlbundum (white daisy) in the centre,
and Bassia spp. in the south.

(xiii) Astrebla lappacea (Curly Mitchell Grass).-Only small areas of this
community occur in the area and they are on coarse-structured clay soils in depres
sions north of lat. 21t oS. The community is a grassland.

The tussocks are about 12 in. high, 9 to 12 in. in diameter, with inflorescences
to 24 iu., and are spaced I to 2 ft apart. In favourable seasons the interspaces have a
dense growth of short grasses and forbs. Isolated plants of Chenopodium auricomum
(bluebush) may also occur.

(xiv) Aristida pruinosa (Three-awned Spear Grass).-This community is
common in the northern part of northern Australia and only isolated small areas
occur in depressions in the northern part of the Alice Springs area (north of lat. 21 oS.).
It occurs in association with Eucalyptus microtheca (coolibah) community or without
an upper storey.

A. pruinosa is a tussock grass about 2 to 3 ft high and with a basal diameter of
3 to 6 in. Spacing is very variable and several other tussock grasses of similar height
occur in the community. These include Eulalia fulva (silky browntop), Themeda
australis (kangaroo grass), and Chrysopogon fallax (golden-beard grass). Smaller
grasses and forbs are also common. Scattered shrubs such as Carissa lanceolata
(konkerberry), Acacia spp., and Cassia spp. (turkey bushes) also occur.

(xv) Aristida browniana (Kerosene Grass or Wire Grass).-Tbis community
occurs on coarse-textured (sands and clayey sands) soils throughout the area, and is
particularly common on Kanandra land system. In some parts it grows in habitats
similar to those on which Triodia basedowil (hard spinifex) or Plectrachne schinzil
(feathertop spinifex) grow but normally it occurs in areas more favoured hydro
logically and on less mature soils.

In a few parts it occurs with only sparse shrubs and low trees but normally it is
associated with varions upper storeys, especially the sparse low tree community.

Small areas also occur in association with Acacia anew'a (mulga), A. georginae
(gidgee), Eucalyptus microtheca (coolibah), and E. camaldulensis (river red gum)
Acacia estrophiolata (ironwood) communities.

Aristida browniana is a wiry tussock grass 12 to 18 in. high and about 6 in. in
diameter. The tussock spacing is variahle and normally the interspaceB contain a
medium dense cover of short grasses and forbs of which A. arenaria (kerosene grass)
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is the commonest. Others include Salsola kali (roly-poly), Swainsonia eaneseens
(vetch), and Senecio gregorii (yellow daisy).

(xvi) Themeda australis (Kangaroo Grass).-This is a community common in
the higher-rainfall parts of northern Australia but which occurs in a few favoured
localities in the northern part of the Alice Springs area. It is associated with Acacia
aneura (mulga) or Eucalyptus microtheea (coolibah) upper-storey communities.

Themeda australis· is a tussock grass about 3 ft high and with basal diameter of
3 to 6 in. Tussock spacing is variable but is normally I to 2 ft. Other tussock grasses
such as Eulalia fulva (silky browntop), Aristida pruinosa (three-awned spear grass),
and Bothriochloa ewartiana (desert blue grass) also occur in the community. A number
of species of short grasses and forbs occur sparsely.

(xvii) Themeda avenacea (Native Oat Grass).-This community is more typical
of higher-rainfall areas of northern Australia but occurs in small, better-watered
parts of the Alice Springs area north of lat. 23 oS. It grows in depressions with red or
yellow earth soils under Eucalyptus microtheca (coolibah) or the sparse low trees
upper-storey communities.

Themeda avenaeea is a large tussock grass, the base being 9 to 12 in. in diameter
and the foliage up to 18 in. high. The inflorescence may grow to 7 ft. The tussocks
are generally 2 ft or more apart and are frequently "pedestalled".

The interspaces may be bare but in favourable seasons a dense cover of short
grasses and forbs occurs. The species vary from season to season.

(xviii) Chrysopogon fallax (Golden-beard Grass).-This is another community
more common in higher-rainfall areas but which grows in the more favourable habitats
north of lat. 23 oS. It mainly occurs on red or yellow earth soils in depressions
associated with Eucalyptus microtheea (coolihah) community hut also occurs in
association with E. papuana (ghost gum) or the sparse low tree communities.

Chrysopogon fallax is a tussock grass with a base about 9 in. in diameter and
growing to about 12 in. high. The inflorescence grows to about 4 ft. In favourable
seasons the tussocks are generally 1 to 3 ft apart and the interspaces have a dense
cover of short grasses and forbs.

(xix) Bothriochloa ewartiana (Desert Blue Grass)-Eulalia fulva (Silky Brown
top).-This is another community more common in higher-rainfall areas but which
occurs in the northern and particularly the north-eastern parts of the Alice Springs
area. It mainly occurs in broad, shallow, unchannelled drainage lines or on fiats
adjacent to creeks. It is associated with Acacia anew'a (mulga), A. georginae (gidgee),
Eucalyptus microtheea (coolibah), or E. comaldulensis (red gum)-Acocia estrophiolata
(ironwood) upper-storey communities.

The characteristic species are tussock grasses 2 to 3 ft high with bases up to
6 in. in diameter. Several other similar grasses such as Themeda australis (kangaroo
grass), Diehanthium fecundum (blue grass), Chloris acicularis (curly windmill grass),
and Aristida spp. (three-awned spear grass) occur in the community. Sparse bushes of
Carissa lanceolata (konkerberry) and Eremophila longifolia (long-leaved fuchsia) are
also common.



234 R. A. PERRY AND M. LAZARIDES

The tussocks are generally close together but in favourable seasons a dense
growth of various short grasses and forbs occurs between them.

(xx) Chloris acicularis (Curly Windmill Grass).-This is the common com
munity along drainage channels, large and small, throughout the area. It is commonly
associated with Eucalyptus camaldulensis (red gum)-Acacia estrophiolata (ironwood)
upper-storey community. It also occurs under Acacia aneura (mulga), A. georginae
(gidgee), sparse low trees, and Eucalyptus microtheca (coolibah) communities and in
a few small isolated areas occurs without an upper storey_

Chloris acicularis is a tussock grass growing to about 2 ft high. Aristida sciuroides
(three-awned spear grass) is commonly associated with it and many short grasses and
forbs also occur.

(xxi) Zygochloa paradoxa (Sandhill Cane Grass).-This community is character
istic of loose sandy areas either on the crests of sand dunes (Plate 3, Fig. 2) or associ
ated with levees or flood-outs of creeks. The characteristic species has more the
appearance of a shrub than a grass and is very variable in size, ranging from 1 to 8 ft
in diameter and 1 to 3 ft high. The tussocks are commonly widely spaced with
"blow-out" areas of bare, windswept sand between them. erota/aria cunninghamii
(parrot-pea or bird flower) is a common associated plant. On crests of sand dunes
there is normally no upper storey but scattered Atalaya hemiglauca (whitewood)
trees occur locally. When associated with drainage chaunels the tussocks are closer
together and Aristida browniana (kerosene grass) and Senecio gregorii (yellow daisy)
are common in the interspaces. In these sites the community may be associated with
the Eucalyptus microtheca (coolibah) or E. camaldulensis (red gum)-Acacia estrophio
lata (ironwood) upper-storey communities.

(xxii) Short Grasses and Forbs.-This is the commonest understorey community
in the area and occurs under most of the upper-storey communities and in some areas
without an upper storey (plate 4, Fig. 1; Plate 5, Fig. I; Plate 6, Figs. 1 and 2; Plate 7,
Fig. 2; Plate 8, Figs. I and 2; Plate 17, Fig. I). The floristic composition of the com
munity is variable but, until more information is available on seasonal floristic
changes in each locality, it is not practicable to subdivide it.

The community consists of a variable cover about 6 in. high composed of short
grasses and forbs. Summer rains tend to favour grasses and winter rains forbs.
The commonest of the short grasses are Arist/da arenaria (kerosene grass) and Ennea
pogon spp., and of the forbs, Helipterum fioribundum (white daisy), H. charsleyae
(yellow daisy), Stenopetalumspp., andPtilotus helipteroides. Other grasses and forbs may
become dominant over large areas following falls ofrain which particularly favour them.

(xxiii) Sparse Forbs and Grasses.-Throughout the area, where rocky bills do
not carry spinifex communities the common ground vegetation is sparse and variable,
with Eriachne mucronata and Ptilotus obovatum being the commonest and most
constant plants. Other common species are Digitaria adscendens (summer grass),
Hibanthus aurant/acus, Enneapogon oblongus, and many short grasses and forbs.

Most commonly the community is associated with the Acacia kempeana
(witchetty bush)-Cassia spp. upper-storey community but small ar"aS ",Iso occur
under Acacia anew'a or with sparse shrubs and low tr"es.
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(xxiv) Muehlenbeckia cnnninghamii (Lignum).-Isolated small areas of tbis
community occur in depressions, wbich are flooded for periods after rain, throughout
the area. As the flood waters recede the ground between the characteristic plants
either is left cracked and bare or develops a cover ofephemeral short grasses and forbs.

The community is commonly associated with Eucalyptus microtheca (coolibah),
but also occurs to a very small extent under Acacia aneUl'a (mulga) and Eucalyptus
papuana (ghost gum or carbeen) communities or without an upper storey.

(xxv) Chenopodium auricomum (Bluebush).-Tbis community occurs through
out the area in depressions wbich are flooded for fairly long periods after rains
(Plate 5, Fig. 2). The soils are mainly fine-textured. C. auricomum is a shrub wbich
grows to about 3 ft high and 2 to 3 ft in diameter, although under grazing it is often
smaller. It is a palatable plant with a high nutritive value.

The interspaces between the shrubs are commonly bare cracked soil but may
be covered by short grasses and forbs. Scattered tussocks of Eragrostis xerophila
(neverfail) are present in some stands.

The community occurs without an upper storey or associated with Eucalyptus
microtheca (coolibah) community.

(xxvi) Atriplex nummularia (Old-man Saitbush).-In small more favoured
localities in the southern half of the area A. nummularia is characteristic, either
without an upper storey or associated with Eucalyptus microtheca (coolibah) com
munity. These localities are generally flooded for short periods following rain.

Atriplex nummularia is a dense, very leafy shrub wbich grows to about 6 ft bigh
and 4 to 6 ft in diameter. It is very palatable and under heavy grazing is reduced to a
few almost leafless branches growing from a low mound of earth.

(xxvii) Atriplex vesicaria (Saitbush).-Tbis and the next community are the
common shrubland (or "shrub-steppe") communities in arid sonthern Australia and
are common in the Alice Springs area south of lat. 21 oS. The A. yesicaria community
is common on coarse to medium-textured topsoils, generally with a clay pan, and on
stony slopes of low hiUs, particularly where the underlying rock is shale.

A. vesicaria is a shrub I to 2 ft bigh and I to 3 ft in diameter (plate 10, Fig. I).
The spacing of individual plants is very variable and the community varies from
isolated small plants to well-grown plants with only I to 2 ft between them. The
interspaces may be almost bare but more commonly short forbs, of wbich Bassia spp.
are the most important, form a variable cover.

Most commonly the community occms without an upper storey but it is also
associated with Acacia aneura (mulga), A. kempeana (witchetty bush), A. georginae
(gidgee), and A. calcicola (myall) communities.

(xxviii) Kochia astrotricha (Bluebush).-The geographic distribution of tbis
community (Plate 16, Fig. 2) is similar to that of the previous one but it tends to occur
on finer-textured soils and is not common on hills.

Structurally the community is similar to the previous one and the associated
plants and upper-storey communities are also similar.
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(XJcix) Kochia aphylla (Cotton-bush).-Within the Alice Springs area this
community has a wider geographic distribution than the previous two communities
but it is restricted to depressions, most commonly with texture-contrast soils. In the
southern part of the area the associated species are commonly short Bassia spp.
but further north the commonest associated species is Helipterum charsleyae (yellow
daisy).

Most commonly the community occurs without an upper storey but in small
areas it is associated with Acacia aneura (mulga), or A. georginae (gidgee) communities.

(xxx) Arthmcnemum Spp. (Samphire).-This community is common on small
salt pans, around the edges of larger salt lakes, iu the small channels near salt lakes,
and also occurs on small areas of texture-contrast soil. It is variable and occurs
without any associated upper-storey community.

(xxsi) Bassia Spp.-In the southern half of the area, this community largely
replaces the short grass-forb communities. It is similar in structure and is seasonally
variable in density and composition but Bassia spp. are more prominent.

It occurs without an upper storey or in association with several upper-storey
communities, including Acacia aneUl'a (mulga), A. kempeana (witchetty bush),
A. georginae (gidgee), A. calcicola (myall), sparse low trees, Melaleuca glomerata
(tea-tree), Cassia eremophila, and Eremophila spp.-Hakea leucoptera (needlebush)
communities.

(xxxii) Absent.-Salt pans (Plate 13, Fig. 2), clay pans, rock faces, and areas
under dense groves of trees (particularly Acacia georginae) are naturally bare of
ground vegetation. Additional areas are bare as a result of grazing.

III. ACKNOWLEDGMENTS

G. M. Chippendale of the Animal Industry Branch, Northern Territory
Administration, Miss N. T. Burbidge and M. Grey of C.S.I.R.O. Division of Plant
Industry, and M. Lazarides of C.S.I.R.O. Division of Land Research and Regional
Survey, identified the plant collection.

IV. REFERENCES

BURBIDGE, NANCY T. (l946).-Morphology and anatomy of the Western Australian species of
Tl'iodia R. Br. II. Internal anatomy of leaves. Trans. Roy. Soc. S. At/st. 70: 221-34.

CHIPPENDALE, G. M. (l958).-Notes on the vegetation of a desert area in central Australia. Trans.
Roy. Soc. S. Aust. 81: 31-41.

CROCKER, R. L. (1946).-Thesoils and vegetation of the Simpson Desert and its borders. Trans.
Roy. Soc. S. AilS!. 70: 235-58.

GARDNER, C. A. (1942).-The vegetation of Western Australia. J, Roy. Soc. W, Aust. 28: xi-lxxxvii,
NUNN, W. M., and SUIJDENDORP, H, (1954).-The value of "deferred grazing", J, Dep. Agric.

W. Aust. 3: 385-7.
SflREVE, F. (1951).-Vegetation of the Sonoran Desert. Carnegie Inst. Wash. Pub!. No. 591.



PART X. FORESTRY OF THE ALICE SPRINGS AREA

By W. BATEMAN*

I. INTRODUCTION

Central Anstralia, with its dry, severe climate and small population was not
until recently considered from the point of view of forestry operations.

With increasing population, supervision has been given to firewood cutting and
more recently to a small amount of logging in the river red gum, but no other forestry
work has ever been undertaken. Because of the harsh conditions, the forestry potential
is limited and the normal forestry techniques of southern Australia are inapplicable.

Land use in this area must aim at the minimum disturbance to the vegetation,
and the avoidance of erosion and over-grazing are problems of the first importance.
Protection will be the main role of forestry, as the quantity of timber produced will
always be small.

II. PLANT COMMUNITIES WITH FORESTRY POTENTIAL WITH PAST AND PRESENT

PRODUCTION

In the past, the small population made little demand on the timber resources
and the effect on the communities was small. With increasing population, greater
inroads are being made and the effects are more marked, particularly in the areas
where grazing and firewood extraction are concentrated. Production of utilizable
timber is restricted mainly to the four plant co=unities discussed below.

(a) The Mulga (Acacia aneura) Community

This is the most extensive and one of the most important tree communities in
central Australia, covering more than 10,000 sq. miles in the area and extendiug into
Queensland, New South Wales, South Australia, aud Western Australia. The
phyllodes of some mulga types form an inIportaut stock fodder, and the timber is
used locally by the pastoralists for firewood, feuce posts, and occasionally in the rOlmd
for rough sheds, yards, etc. For reasons uot yet understood, mulga dies, apparently
at all ages and sizes. The dead trees are a feature of all heavy stauds of mulga and
form an excellent firewood, some 6000 tons being used in 1957 in Alice Springs. It is
estimated that by 1967 consumption will be 9000 tons per year, unless other forms of
fuel are introduced.

Though it is not considered that the disturbance to the country caused by the
removal of dead mulga for firewood is serious, supervision is necessary to keep
disturbance to a minimum. As this community forms the bulk of the graziug country
and is the main source of firewood in the area, it follows that it has received more
disturbance than any other in central Australia. Reliable informants speak of areas
which 30 years ago carried mulga so dense that camel teams had difficulty in forcing

* Forestry and Timber Bureau, Canberra, A.C.T.



238 W. BATEMAN

a way through, but today carry only small isolated remnants of the original stand.
South of Alice Springs the disappearance of mulga has been caused by burning, and
at present mulga has almost disappeared in some areas. Under present legislation,
pastoralists and lessees are allowed to use mulga for station purposes, but it is not
possible to give an estimate of the quantity of mulga so used.

Scattered tInoughout the mulga stands in certain areas are bloodwoods (Euca
lyptus tel'minaZis) which yield a smaIl log 8-12 in. in diameter. They are sought for
fence posts and yards, and are graduaIly disappearing near Alice Springs, owing to
the weak coppicing habit of the tree and the almost complete lack of regeneration
on all areas seen.

(b) The CooZibah (Eucalyptus microtheca) Community

On many of the flats adjacent to the watercourses, and in areas subject to short
periods of flooding, stands of E. microtheca occur. This tree is a usefnl addition to
the timber available for station use, and is often felled for posts and stock-yard
construction. A few logs have been milled from the stands along the Todd River
near Alice Springs, but no great qnantity of mill logs is available.

Regeneration is to he seen on some areas and the coppicing habit is stronger
than in E. tel'minaZis, so that nuder present conditions it is not considered that the
stands will become depleted. The tree provides an exceIlent firewood, but the total
quantity available is not large enough to contribute materially to the firewood supply
of Alice Springs.

(c) The River Red Gum (Eucalyptus camaldulensis) Community

This community (Plate 19, Fig. I) forms the largest source of miIIable timber
and provides a smaIl quantity of sawn timber for use in Alice Springs, the bulk of the
conversion being sawn into sleepers for the Commonwealth Railways. About 30,000
sleepers have been produced to date. Red gum occurs in smaIl stands of up to 300 ac
in area, on the river flats, in vaIleys in the MacDonneIl Ranges, and as a fringe of trees
along the watercourse banks. Because of the diffuse nature of the stands, and the
scarcity of trees of millable size and quality, logging operations are not expected to
have any adverse effect on the stands. Coppicing from the stumps is vigorous, and the
shoots appear capable of replacing the felled trees. As an example, coppice five years
old attained 23 ft in height and 3t in. diameter breast height.

The tree produces seed prolifically, but because of grazing, rabbits, and drought
after germination, regeneration is scarce. Near Alice Springs little or no regeneration
is to be seen, and the stands are composed ofIarge over-mature trees which appear to
be nearing the end of their physical rotation. As these red gums have a decided
aesthetic value, and are a tourist attraction, some rehabilitation of these areas of old
trees appears desirable.

At the present rate of operations, it is estimated that the red gum stands
accessible from Alice Springs wiII have all millable logs removed in 3-4 years. From
then on until the coppice resniting from the present feIling operations matures, only a
few trees wiII reach mill lQg sjz.e eac;b year and sleeper production will cease, or
become sporadic.
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(d) The Desert Oak (Casuarina decaisneana) Community

Occurring as a belt to the south and west of Alice Springs are stands of desert
oak, which reach their best development in sandhill conntry with 5-8 in. annual
rainfall. A graceful tree, 50-60 ft in height, with a dark green rounded crown and a
dark grey to black deeply-furrowed bark is unusual in such arid conditions. The
timber, extremely durable, heavy, and hard, has been tried as building scantling in
Alice Springs, but is not favoured by carpenters because, unless it is used green off
the saw, its hardness is such that nail holes must be drilled in it.

The stands occur pure in small patches, or as a very open savannah associated
with Triodia basedowii. Regeneration does not appear to be a problem, the stands
are in no danger of depletion at present, and it is not anticipated that the timber will
ever be used extensively.

III. MINOR PLANT COMMUNITIES

There are a number of communities which produce little except firewood or an
occasional small log, but which have a considerable protection value. The shrub
communities are purely protective, but logs from the ghost gum (Eucalyptus papuana),
ironwood (Acacia estrophiolata), corkwood (Hakea intermedia), beefwood (Grevillea
striata), and cypress pine (Callitris columellaris) communities are used, though they
will never be of great importance.

IV. PRESENT CONDITIONS OF THE PLANT COMMUNITIES AND FACTORS AFFECTING

THEIR CONDITION

The major plant communities show a tendency towards over-maturity, with
lack of regeneration, where disturbances to the country have been concentrated, to a
more marked degree thau do the minor plaut communities. The increase in population
from 2785 in 1954 to 3300 in 1957, increasing numbers of tourists, and increased
pastoral activity all playa part in affecting the vegetation. Away from these influences,
the communities are in good condition with regeneration a prominent feature, par
ticularly in the mulga areas.

V. POSSIBLE FUTURE DEVELOPMENTS AND RECOMMENDATIONS

As research in this area has only recently begun, it is difficult to forecast what
the future holds. Research in arid areas in other parts of the world may also assist to
solve the problems. In the light of present knowledge, it appears that a programme
of research into the silvicultural requirements of the native species, with the establish
ment of trial plots and arboreta of native and suitable exotic species and the fencing off
of protection areas in the mulga, should yield information on which the fnture
handling of these plant communities can safely be based.



PART XI. NATURAL PASTURES OF THE ALICE SPRINGS AREA

By R. A. PERRY·

I. INTRODUCTION

In higher-raillfall parts of Australia pastures generally comprise only the
understoreys of the vegetation communities, but under arid conditions many of the
trees and shrubs are also grazed by stock. These "top-feed" or "browse" species are
mostly drought-resisting rather than drought-evading, and are particularly important
in long drought periods when the ground storeys are in a state of very low or no
productivity.

In Part IX the plants were classified into three groups, perennial drought
resisting plants, perennial drought-evading plants, and ephemeral drought-evading
plants. The perennial drought-resisting plants can be further subdivided according to
their life form into the following four subgroups which are pastorally distinct

Shrubs and low trees, mainly sclerophyllous, are the important top-feed plants of
central Australia which provide stock with a sustenance diet through long dry periods.
They are generally palatable or moderately so and of moderate nutritive value. The
most important are mulga (Acacia anew'a), ironwood (A. estrophiolata), witchetty
bush (A. kempeana), gidgee (A. georginae), whitewood (Atalaya hemiglauca), and
supplejack (Venti/ago viminalis), but there are many others.

Relatively few semi-succulent shrubs occur in central Australia. They are
limited to chenopods. Bladder saltbush (Atriplex vesicaria), old-man saltbush
(A. nummularia), and southern bluebush (Kochia astrotricha) occur mostly in the
southern part of the area and are nutritious and moderately palatable. Small areas of
northern bluebush (Chenopodium auricomum) occur throughout the area but mostly
in the northern half. It is highly palatable and highly nutritious.

The only sclerophyllous drought-resisting grasses are the various types of spinifex
(Triodia spp. and Plectrachne spp.). They are all strongly lignified, some more than
others. Soft spinifex (Triodia pungens) and feathertop spinifex (Plectrachne schinzii)
have a low palatability and a low nutritive value, the others are virtually useless.

Very few evergreen forbs occur in the area and they persist for shorter periods
than the other drought-resisting forms. The most important are the parakeelyas
(Calandrinia spp.), succulent plants which grow in spinifex countly.

Animals grazing in country where all groups are represented adjust their
grazing habits to the available fodder. During favourable periods, especially following
summer rains, they graze mostly on the soft and nutritious ephemeral drought
evading plants (short grasses and forbs), to a lesser extent on the perennial drought
evading species (tussock grasses), and to a small extent on the perennial drought
resisting plants (top feed). Under these conditions t)ley gain weight rapidly. With
the onset of drought conditions most of the ground-storey plants die off but stock

'" Division of Land Research and Regional Survey, C.S.I.R.O., Canberra, A.C.T.
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still preferentially graze the short grasses in the dry state while they are available.
However, they are progressively forced to graze more of the less attractive tussock
grasses and top feed, and if these are all that are available they maiutain their weight
or perhaps lose slightly. If the drought continues for a long period the stock are

TABLE 20

MAIN CHARACTERISTICS OF THE PASTURE TYPES

Type of
Characteristic

Plants

Ephemeral
drought-evading
plants

Perennial drought
evading plants

Perennial drought
resisting plants
sclerophyllolls
grasses

Pasture Type

Short grass-forb

Bassia spp.

WooJIybutt
(Eragrostis
eriopoda)

Mitchell grass
(Astrebla spp.)

Neverfail
(Eragrostis
xerophila)

Kerosene grass
(Aristida
browniana)

Medium~hejght

perennial tussock
grasses

Soft spinifex
(Triodia pungens)

Feathertop spinifex
(Plectraclme
schinzii)

Hard spinifex
(Triodia basedowii)

Associated
Plant Storeys

Palatable top feed includ
ing mulga, witchetty bush,
gidgee, myall, ironwood,
whitewood, supplejack,
and others
Top feed generally absent
or very sparse

Mainly under mulga;
short grasses and forbs
may occur in favourable
seasons
No top feed; short grasses
and forbs may occur in
favourable seasons

No top feed; short grasses
and forbs may occur in
favourable seasons

Sparse cover of top-feed
species, including white
wood, ironwood, supple
jack, and mulga; short
grasses and forbs in fav
ourable seasons
Various topwfeed species

Sparse top feed

Very sparse top feed

Very sparse top feed

Remarks

Capable of fattening stock
after rain, top feed sus
tains stock in droughts

Good fodder after rain,
poor during drought

Good fodder for some
months after rains, top
feed sustains stock in
droughts
Good fodder for some
months after rains but
degenerates to very poor
in long dry periods
Good fodder for some
months after rains but
degenerates to very poor
in long dry periods
Good fodder after rains,
top feed sustains stock in
droughts

Fair fodder for some
months after rain; top
feed sustains stock in
droughts

Poor fodder in both good
and bad seasons; small
areas used as drought
reserves
Poor fodder in both good
and bad seasons; small
areas used as drought
reserves
Generally regarded as use
less for grazing
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TABLE 20 (Continlleel)

Type of
AssociatedCharacteristic Pasture Type Remarks

Plants Plant Storeys

Perennial drought- Northern bluebush Top feed absent; short Nutritiously good, high
resisting plants- (Chenopodium grasses and forbs may stocking rate
semi-succulent aliricoJnum) occur after flooding
low shrubs Bladder saltbush Top feed generally absent. Good in favourable sea-

(Atriplex small area with mulga; sons; fair in droughts; low
vesicaria) short grasses and forbs stocking rate

present in favourable
seasons

Southern bluebush Top feed generally absent; Good in favourable sea-
(Kochia short grasses and forbs sons; fair in droughts; low
astro/richa) present in favourable stocking rate

seasons
Cotton-bush Top feed generallyabsent; Fair in favourable seasons;

(Kochia aphylla) short grasses and forbs poor in droughts
present in favourable
seasons

Old-man saltbush Top feed generally absent; Good pasture; high stock-
(Atriplex short grasses and forbs ing rate
Jlummularia) present in favourable

seasons

forced to eat less attractive fodder and to walk further for it. Under these conditions
they lose weight. In parts of the area where there are no edible perennial drought
resisting species, stock mortalities occur during long droughts.

Although the groups, subgroups, and individual species occur in different
proportions in various parts of the area it is possible to recognize a number of pasture
types which have fairly uniform assemblages of ground-storey plants. They may be
variable as regards top feed.

Pasture types are floristically fairly uniform and mostly do not occur in areas
individually large enough to map at the scale of the survey. However, their distri
bution is related to environmental factors and each land system has a definite pattern
of pasture types. The land systems can be grouped according to their major pasture
types into eight pasture lands, each of which has a relatively simple distribution.

Adequate description of the natural pastures of the area therefore requires
firstly a description of the pasture types and secondly a description of the pasture
lands. The main features of the pasture types are summarized in Table 20.

II. PASTURE TYPES

Ca) Pasture Types Characterized by Ephemeral Drought-evading Plants

These types are characterized by plants which grow only during favourable
periods and survive long droughts as seeds. Such plants survive in the arid environ
ment only because they avoid droughts.
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(i) Short Grass-Forb Pastures.-This type (Plate 4, Fig. I; Plate 5, Fig. I;
Plate 6, Figs. I and 2; Plate 7, Fig. 2; Plate 8, Figs. I and 2; Plate 17, Fig. I) contains
few or no perennial ground-storey species. After summer rain the pasture is mainly
kerosene grass (Aristida arenaria) and/or oat grass (Enneapogon spp.), but after winter
rains forbs, particularly composites such as white daisy (Helipterum florihundum)
and crucifers, are more common.

In most places there are associated top-feed species of which mulga (Acacia
anew'a) is the most widespread. Gidgee (A. georginae), witchetty bush (A. kempeana),
and myall (A. calcicola) are more common in some parts, particularly on limestone.
A tree storey characterized by sparse low trees including ironwood (A. estrophiolata),
whitewood(Atalayahemiglauca), supplejack (Ventilago viminalis), and others is common
on alluvial soils and some gently undulating country on granite and metamorphic rocks.

The summer-growing grasses are highly palatable and nutritious aud are good
fattening pastures for short periods after rain. The winter-growing forbs are less
valuable. Neither last for more than a few months after rain and during longer dry
periods the associated top feed provides a subsistence diet.

This pasture type carries most of the stock in the area. Its stocking rate varies
with rainfall, soil and rock types, and associated top feed, but under the existing
management regime is from 5 to 10 cattle per sq. mile year-long. It produces fat
cattle in favourable seasons.

It is the most extensive type in two pasture lands, namely short grass-forb
pastures on young alluvia, and short grass-forb pastures on flat or undulating
country. Smaller areas occur in other pasture lands. It is a prominent constituent of
Sandover, Finke, McGrath, Ammaroo, McDills, Todd, Woodduck, Adnera,
Hamilton, Boen, Bushy Park, Alinga, Lindavale, Leahy, Lucy, Ooratippra, Pulya,
Ringwood, Delny, Muller, Outounya, AIcoota, Ryan, Ennugan, linka, Anderinda,
Barrow, Indiana, Unca, Dinkum, Warburton, Titra, and Woolla land systems and
occurs to a lesser extent in many others.

(ii) Bassia Spp. Pastures.-In the southern half of the area Bassia spp. character
ize a pasture type similar in most respects to the short grass-forb pastures. It occurs
mainly under a mean annual rainfall less than 8 in. and is commonly associated with
texture-contrast soils and calcareous earths. Top-feed species are mainly absent.

The floristic composition, vigour, and yield of the type vary. seasonally and its
year-long stocking rate is low (less than 5 cattle per sq. mile).

It is commonest in the short grass-forb pastnres on flat to undulating country
(Chaudlers land system) and short grass-forb pastures on young alluvia (Deering land
system) pasture lands, but occupies small areas in mauy others.

(b) Pasture Types Characterized by Perennial Drought-evading Plants

Perennial drought-evading plants are either deciduous shrubs or trees or
tussock grasses. The fonner are uncommon in central Australia and in any case of
little pastoral value. The tussock grasses grow rapidly from root bases or rhizomes
after adequate summer rain but consist of dry straw for most of the year. The nutri
tive value of the grasses is moderate to low when green, but low or very low when dry.
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They are, however, an important source of fodder. Common representatives in the
area are woollybutt (Eragrostis eriopoda), neverfail (E. xerophila), Mitchell grasses
(Astrebla pectinata and A. lappaeea), kangaroo grass (Themeda australis), golden
beard grass (Chrysopogon fallax), desert blue grass (Bothrioehloa ewartiana), curly
windmill grass (Chloris aeieularis), and kerosene grass (Aristida browniana).

(i) Woollybutt Pastures.-Pastures characterized by woollybutt (Eragrostis
eriopoda) occur under similar environmental conditions to the short grass-forb
pastures but are much less extensive. Similar top-feed species are present. The
tussocks, including inflorescence, are generally 9 to 15 in. high and about 9 in. in
diameter. Spacing varies from irregularly scattered tussocks to fairly regular stands
with tussocks about 2 ft apart. In some places there may be associated ephemeral
drought-evading species in favourable seasons.

Woollybutt grows rapidly after summer rains, but is only moderately palatable.
Where the pasture includes ephemeral grasses it is capable of fattening stock. Under
the present management system the stocking rate varies from 5 to 10 cattle per sq.
mile year-long.

The type occurs mainly in two pasture lands, short grass-forb pastures on young
alluvia and short grass-forb pastures on flat or undulating country. It is prominent in
Karee and Tietkins land systems and occupies small parts of many others including
Boen and Bushy Park.

(il) Mitchell Grass Pastures.-In the Alice Springs area Mitchell grass (mostly
Astrebla peetinata, some A. lappaeea) pastures occur on heavy clay soils which are of
limited extent. Mitchell grass is a perennial drought-resisting tussock grass, the
tussocks, including inflorescence, growing to 12 to 24 in. high and about 9 in. in dia
meter (Plate 9, Figs. I and 2). They are generally fairly evenly spaced 2 to 3 ft apart
and grow rapidly following adequate falls of summer rain. After such falls the inter
spaces are covered with short grasses and forbs but during long dry periods they are
bare. There are no associated top-feed species.

When short grasses and forbs are present the pasture type has a relatively high
stocking rate (about 20 per sq. mile) but with the onset of dry conditions the palatable
ephemerals are rapidly utilized and the animals are forced to graze the low-quality dry
Mitchell grass tussocks which constitute only a subsistence diet. In long dry periods
mortalities occur unless stock are moved.

The pasture type occupies most of the area of one pasture land (Mitchell grass
country), the total area of which is only 300 sq. miles. It includes Undippa and
Ambalindum land systems. Small areas occur in other pasture lands and other land
systems. Sparsely distributed tussocks of Mitchell grass are also associated with
gilgais in some of the saltbush countty in the southern half of the area.

(iii) Neverfail Pastures.-Small areas of heavy clay or texture-contrast soils are
characterized by neverfail (Eragrostis xerophila), which is a perennial, drought
evading, tussock grass with tussocks about 9 in. in diameter and 9 to 12 in. high.

In most characteristics this type is similar to the previous one-it has no top
feed and it provides good, high-cacrying pasture during favourable periods but has a
very low value during long dry periods.
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Small areas occur in several pasture lands. It is not a major part of any land
system but is commonest in Ambalindum, Delny, Ringwood, McGrath, Table Hill,
Undippa, and Hamilton. Other land systems contain small areas.

(iv) Kerosene Grass Pastures.-Small areas of coarse sandy soils carry a pasture
characterized by kerosene grass (Aristida browniana). It is a perennial drought
evading tussock grass growing to a height of 12 to 18 in. and a diameter of 3-6 in.
In favourable seasons short grasses and forbs occur in the interspaces. A sparse
cover of top-feed species is normally present.

In the young state kerosene grass is reasonably palatable but mature stands
have a low palatability and a low nutritive value. It is mostly stocked at a rate of
about 5-10 cattle per sq. mile year-long.

The type is common in Kanandra land system and small areas occur in others.
Kanandra land system has been included in the short grass-forb on young alluvia
pasture land.

(v) Medium-height Perennial Tussock Grass Pastures.-Small areas, mainly in
favourable habitats such as along drainage lines in the northern half of the area, are
characterized by various medium-height perennial tussock grasses including three
awned spear grass (Aristida pruinosa), kangaroo grass (Themeda australis), native oat
grass (T. avenacea), golden-beard grass (Chrysopogon fallax), desert blue grass
(Bothriochloa ewartiana), silky browntop (Eulalia fulva), and curly windmill grass
(Chloris acicularis). These are all drought-evading species, their foliage dying after
maturity but remaining standing. The dry foliage provides a maintenance diet
during drought periods when the more palatable and nutritious shorter species have
been utilized. A range of top-feed species is generally present.

The type occurs as small areas in a number of pasture lands and land systems.
Because of the narrow linear nature of its occurrence it is difficult to assess its stocking
rate. However, the presence of the type has the general effect of raising the carrying
capacity of adjacent country.

(c) Pastures Characterized by Perennial Drought-resisting Sclerophyllous Grasses

(i) Soft Spinifex Pastures.-Soft spinifex (Triodia pungens) pasture occurs on
sandy soils in the far north of the area, where the mean annual rainfall is greater than
about 12 in. It also occurs in small, better-watered areas, such as in broad, shallow
depression lines in sand plains fnrther south.

Soft spinifex grows in straggly tussocks varying from I to 3 ft high and from
I to 4 ft in diameter. The leaves and stems are coated with a resinous exudation.
It is more palatable than other species of Thodia probably because of the smaller
amount of lignified tissue in its leaves (Burbidge 1946). This is probably also corre
lated with a higher nutritive value. The spaces between the tussocks are mostly bare
but more grasses and forbs tend to be present than in spinifex communities of drier
areas. Sparse to medium dense cover of shrnbs 4 to 8 ft high, some of which are
slightly palatable to stock, is characteristic. In some areas scattered trees of snappy
g\rm (Eucalyptus brevifolia) also occur (plate 3, Fig. I).
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The type has a low stocking rate (less than 5 cattle per sq. mile year-long) and
mostly has not been developed for grazing. However, because soft spinifex is a
drought-resistiug plaut, its stocking rate is not greatly affected by droughts and some
properties have developed areas for drought reserves. During long droughts it has a
higher stocking rate than much of the normally better-class country. Even in favour
able seasons soft spinifex pastures are not fattening pastures, and in some areas at
least, stock restricted to them show signs of nutritional deficiencies.

The pasture is limited maiuly to one pasture land (spinifex sand plains, dune
fields, and plains) but small areas occur in another (hills and lowlands). It is the
major constituent of Wonorah and Tennant Creek land systems and occurs to a
lesser extent in many others.

(ii) Feathertop Spinifex Pastures.-Northwards from latitude 23 oS. increasingly
larger proportions of the spinifex sand plain are characterized by feathertop spinifex
(Plectrachne schinzii) (Plate 2, Fig. 2). It has tussocks about 12 in. high, 12 to 18 in.
in diameter, and 12 to 48 in. apart. The spaces between the tussocks are generally
bare, hut in favourable seasons scattered grasses and forbs occur. A sparse to medium
dense cover of shrubs 4 to 8 ft high, few of which are palatable, is normal.

The type has a low (less than 5 cattle per sq. mile year-long) stocking rate and
provides subsistence rather than fattening pastnrage. It is used mainly as a drought
reserve.

It is mainly restricted to one pasture land (spinifex sand plains, dune fields, and
plains) and forms a prominent constituent of Singleton and Aileron land systems.
Minor areas occur in other pasture lands and other land systems.

(iii) Hard Spinifex Pastures.-Pastures characterized by hard spinifex (Triodio
basedowii) are more extensive than any others and cover more than half of the Alice
Springs area. Hard spinifex forms tussocks abont I ft high and I to 3 ft in diameter
or "rings" up to 20 ft in diameter (Plate 2, Fig. I). The foliage is higWy lignified
(Burbidge 1946) and has a low palatability and a low nutritive value. A sparse to
medium dense cover of shrubs is normal, but few are palatable.

It has a very low or nil stocking rate and stock feeding on it develop nutritional
deficiencies. It is almost completely nndeveloped for grazing.

It is a major constituent of the spinifex sand plains, dune fields, and plains
pasture land and Singleton, Ewaninga, Angas, Middleton, Amulda, and Simpson
land systems.

(d) Pastures Characterized by Perennial Drought-resisting Semi-succulent Low Shrubs

(i) Northern Bluebush Pastures.-Northern bluebush (Chenopodium auricomum)
is not very common in the Alice Springs area, but is locally important because of the
high carrying capacity of pastures characterized by it. It grows to abont 3 ft high
and has slightly succulent leaves and young stems. It grows in habitats which are
seasonally flooded for short periods (Plate 5, Fig. 2) and is commonest on heavy
clay soils.

Following flood periods northern bluebush grows very rapidly and as the water
recedes a dense growth of small herbs may occur in the interspaces. Associated trees
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or shrubs are absent normally, but in some parts coolibah (Eucalyptus microtheca)
forms a sparse cover. Northern bluebush has a high protein and phosphorus content
and is a palatable and nntritious fodder plant. The pasture type has a high stocking
rate, possibly 80 to 100 cattle per sq. mile, and withstands heavy grazing well. It will
regenerate even after the stems have been grazed almost to ground level. However,
because of its palatability it is selectively grazed by stock and many small areas sur
rounded by less palatable pastures have been overgrazed and destroyed.

The type occurs as small areas on flood-plains and alluvial plains. It comprises
the main part of Utopia land system and occurs to a minor extent in Sandover,
Ammaroo, McDills, Undippa, Hamilton, Alinga, Ringwood, Wilyunpa, and Endinda
land systems.

(li) Bladder Saltbush Pastures.-In the southern half of the Alice Springs area,
pastures characterized by bladder saltbush (Atriplex vesicaria) are important, par
ticularly on medium-textured soils with a relatively high soluble salt-content. Bladder
saltbush has slightly succulent foliage and grows to 1 or 2 ft high and 1 to 3 ft in
diameter (Plate 10, Fig. 1). The spacing of the individual plants varies from scattered
plants to fairly even stauds with only 1 to 3 ft between plants. The interspaces are
bare during droughts but have a cover of short grasses and forbs, among which
Bassia spp. are prominent, in favourable periods. In the denser stands of bladder
saltbush, only a sparse cover of short grasses and forbs ever develops. The pasture
type is normally treeless, and therefore withont top feed, but a small area near
Kulgera has a cover of mulga (Acacia aneura).

The pasture type provides fairly palatable and nutritious fodder and fattens
stock in favourable periods when short grasses and forbs are present. In dronght
periods the bnshes of bladder saltbush provide most of the fodder, and particularly
where the bushes are widely spaced, they may be heavily grazed and destroyed. The
stocking rate is low, less than 5 cattle per sq. mile year-long, but is fairly stable.

This type is confined mainly to one pasture land, viz. bluebush and saltbush
country, but smaller areas occur in other pasture lands particularly in the southern
part of the area. It is an important constituent of Kulgera, Wilyunpa, Peebles,
Endinda, and Kalamerta land systems and small areas occur in many others.

(iii) Southern Bluebush Pastures.-This type occurs under similar conditions to
the bladder saltbush pastures and is also restricted to the southern half of the area.
It tends to occur on finer-textured soils. Top feed is generally absent.

Southern bluebush (Kochia astrotricha) has a habit similar to bladder saltbush
and the community is similar in form. The stocking rate is low, less than 5 cattle
per sq. mile year-long, but is fairly stable through drought periods. The type is
mostly confined to one pasture land (bluebush and saltbush country) and is an
important constituent of Lilla, Ebenezer, and Renners land systems with smaller
areas in others.

(iv) Cotton-bush Pastures.-This type is widely distributed throughout the area
but occurs mainly in the southern half. Individual areas are small and limited to
depressions with texture-contrast soils. Cotton-bush (Kochia aphylla) is a shrub
1-2 ft high and 1-2 ft in diameter and generally the stands are sparse. The interspaces
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are commonly covered with forbs and short grasses, Bassia spp. being the most
common in the south and yellow daisy (HeUpterum charsleyae) in the north. Top-feed
species are absent or occur only very sparsely.

The stocking rate is lower than that of the southern bluebnsh type.

It occurs as small areas in a number of pasture lands and land systems, in fact
almost anywhere in the area where there are texture-contrast soils.

(v) Old-man Saltbush Pastures.-Pastures characterized by old-man saltbush
(Atriplex nummularia) occur in small areas which are seasonally flooded for short
periods. They are mainly restricted to the southern half of the area.

Old-man saltbush grows to about 6 ft high and has slightly succulent leaves.
Locally it is associated with sparse coolibah (Eucalyptus microtheca) but trees are
absent normally. Where the bushes are closely spaced the interspaces are bare or
almost so, but in sparse stands an associated cover of short grasses and forbs is
present during favourable periods.

The bushes are palatable and nutritious and the pasture has a high stocking
rate and withstands grazing well. However, because of its palatability it is selectively
grazed and many small areas surrounded by poorer pasture have been very heavily
grazed and destt·oyed.

Small areas of old-man saltbush occur in several land-use groups. It is a minor
constituent of McDills, Finke, Endinda, and several other land systems.

III. PASTURE LANDS

Pasture lands consist of a recurrent pattern or complex of pasture types and
each has its characteristic pastoral value and developmental problems (perry 1960;
and Part XII).

A map of the pasture lands, showing their constituent land systems, accompanies
this report. It shows that in broad terms the area consists of a matrix of spinifex sand
plains, dune fields, and plains intersected by several belts of mountainous or hilly
country flanked by better-class country. The locations of the stock watering points are
also shown. The relationship between the location of these and the pasture lands
is obvious.

The main characteristics of the pasture lands and their constituent land systems
are presented in Table 21.

(a) Spinifex Sand Plains, Dune Fields, and Plains

This pasture land consists mainly of slightly uneven sand plains (Plate 2,
Figs. 1 and 2) or dune fields (Plate 3, Fig. 2), in either case with very permeable and
well-drained, coarse sandy, infertile red soils. It mainly carries the hard spinifex
(Triodia basedawil) pasture type, with smaller areas of the feathertop spinifex (Plee
trachne schinzii) and soft spinifex (Triodia pungens) types. Some of the land systems
also contain a proportion of other pastures, particularly the short grass-forb and
woollybutt (Eragrostis eriapodal types, aU.d Oil sow, there i§ a proportion of stony or
hilly country.
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The lack of organized drainage indicates that most of the rainfall penetrates
where it falls.

Five of the land systems (Singleton, Ewaninga, Angas, Middleton, and Amnlda),
are mainly sand plain, with red clayey sands, carrying hard spinifex pastures. As a
gronp, these are more extensive north of the MacDonnell Ranges where mean annual
rainfall is 9 to 12 in. Singleton is the largest land system and consists almost entirely
of monotonous spinifex country. Ewaninga land system comprises several areas,
immediately south of the MacDonnell Ranges, of ilregularly undulating, sandy
country overlying conglomerate (Pertnjara "series") at relatively shallow depth.
It consists almost entirely of hard spinifex country with a sparse to medium dense
cover of mulga (Acacia anew'a), 10 to 20 ft high. Angas land system is restricted to
the southern half of the area, and comprises a number of small areas where hard
spinifex country is intermixed with stony, heavier soils carrying southern bluebush
(Kochia astrotricha) or Bassia spp. pasture types. Where large enough areas of these
latter types occur the conntry has a low stocking rate. Middleton land system is also
restricted to the southern half of the area. It consists of hard spinifex sand plain
country with some inaccessible hilly country. Amulda land system comprises a
number of small areas in the southern half of the area. It occurs in valleys or adjacent
to hills and consists of hard spinifex sand plain with small areas of flood-plains. The
latter carry short grass-forb pastures and occur where small streams from the hills
flow onto the plains.

Sliupson land system includes all the dune fields and is more common in the
southern half of the area. Both dunes and swales carry mainly hard spinifex pastures.

Wonorah and Tennant Creek land systems are mainly plains. Theil red earth
soils contain a higher proportion of clay than the sand plain soils. The two land
systems occur near the northern margin of the area where mean annual rainfall is
about 12 in. and both carry mainly soft spinifex (Triodia pungens) pastures (Plate 3,
Fig. 1) under a sparse to medium dense cover of shrubs and low trees. Wonorah
land system consists of plains with isolated low hills. Tennant Creek land system
has a greater proportion of hilly country.

(b) Short Grass-Forb Pastures on Young Alluvia

This pasture laud consists mainly of flat to gently sloping areas of recent alluvia,
and occurs either as the flood-plains of the major watercourses (Plate 4, Fig. 1) or
as alluvial fans (Plate 5, Fig. 1) adjacent to mountains and hills. It includes most of
the favoured areas, i.e. areas which receive water run-on and thus have more moisture
available for plant growth than is contributed directly from rainfall (Plate 5, Fig. 2).
The major proportion does not receive rUll-on but at least does not suffer from run-off.
The soils are mainly red earths or undifferentiated alluvia and range from very
permeable, well-drained sands to poorly drained clays. They commonly carry short
grass-forb pastures mainly under a sparse cover of low trees, nlost of which are
palatable to stock. Many other pasture types occur in small proportions.

Sandover and Finke land systems consist mainly of coarse-textured flood-plains
along the middle and upper sections of the major streams in the north and south of
the area respectively. Finke land system has a higher proportion of calcareous soils
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than Sandover. As well as the major element (coarse-textured soils with short grass
forb pastures under sparse low trees) the important minor elements are:

(1) Stream channels with medium-height perennial tnssock grass under coolibah
(Eucalyptus microtheca) or river red gum (E. camaldulensis).

(2) Levees with medium-height perennial tussock grass or short grass-forb
pastures under scattered trees.

(3) Sandy banks with hard spinifex (Triodia basedowii) or short grass-forb
pastures.

(4) Alluvial basins with heavier soils and a variety of pasture types inclnding
Mitchell grass (Astrebla pectinata), neverfail (Eragrostis xerophila), northern
bluebush (Chenopodium auricomum), old-man saltbush (Atriplex nummu
laria), medium-height perennial tussock grass, or short grass-forb pastures,
either open or under coolibah.

McGrath land system occurs in the central part of the area and consists mainly
of flood-plains with medium-textured soils (red earths) carrying short grass-forb
pastures under either sparse low trees or mulga (Acacia aneUl·a).

Ammaroo and McDills land systems are the terminal flood-plains of water
courses in the north and south of the area respectively, and therefore occur down
stream from Sandover and Finke land systems. They are generally more open with
a greater proportion of alluvial basins carrying barley Mitchell grass (Astrebla
pectinata), neverfail (Eragrostis xerophila), northern bluebush (Chenopodium auri
comum), or old-man saltbush (Atriplex nummularia) pastures.

The remaining land systems of the pasture land are alluvial fans or mixed fans
and flood-plains. Kanandra land system mostly occurs along the northern margin of
Harts Range and consists of coarse-textured alluvium carrying mainly kerosene grass
(Aristida browniana) pastures under sparse low trees. Todd land system consists of
flood-plains of the Todd River and alluvial fans on the southern margin of the
MacDonnell Range. It has mainly coarse to medium-textured alluvia, derived from
igneous and metamorphic rocks, carrying short grass-forb pastures under sparse
low trees.

Woodduck land system consists of a number of small alluvial fans associated
with sandstone hills in the northern half of the area. The main components are fans
carrying short grass-forb pastures under scattered low trees, and sand plain with
hard spinifex (Triodia basedowii). Small areas of channels with river red gum
(Eucalyptus camaldulensis) over medium-height perennial tussock grasses, and
alluvial basins with coolibah (E. microtheca) over medium-height perennial tussock
grasses also occnr. Adnera land system comprises a few small areas of allnvial fans
associated with sandstone hills in the north-eastern part of the area. Very little is
known of this land system, but from interpretation of aerial photographs the largest
part is mnlga (Acacia aneura) country probably with short grass-forb or woollybntt
(Eragrostis eriopoda) pastnres. Areas of this are separated by a series of ronghly
Danlllel ~m_aU clla!1Ile1§ and associated small flOOd-plains which terminate in alluvial
basins. The flood-plains and terminal basins appear to be open or fairly open with
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the short grass-forb pastures. Small areas of coolibah (Eucalyptus microtheca) with
medium-height perenuial tussock grasses also occur.

Deering land system consists mainly of treeless areas of texture-contrast soils
carrying Bassia spp. pasture type.

Hamilton land system occurs mostly adjacent to the northern side of the
MacDonnell Ranges. It is mainly allnvial fans with fairly heavy soils (mainly texture
contrast) carrying short grass-forb pastures. Smaller areas of northern bluebush
(Chenopodium aW'icomum) and cotton-bush (Koehia aphylla) pastures also occnr.
These plains alternate with areas of coarse-textured soils carrying mulga (Acacia
aneura) over short grass-forb or woollybutt (Eragrostis eriopoda) types.

The largest part of Utopia land system consists of heavy clay soil "swamps",
periodically flooded to a shallow depth and carrying northern bluebush (Chenopodium
auricomum) pastures.

(e) Short Grass-Forb Pastures on Flat or Undulating Country

In general this pasture land has flat to undulating topography, although some
of the land systems contain a proportion of stony or hilly country. A variable density
of small channels carry run-off and indicate that most parts receive less water than
contributed by rainfall. Some small areas such as the broad shallow depressions in
Boen land system receive run-on. The soils are mainly red earths, of shallow to
medium depth, with medium permeability and good internal drainage, and generally
of low fertility. Less common are calcareous earths and texture-contrast soils which
form a predominant part of several land systems and a small proportion of others.
Short grass-forb pastures predominate in all the land systems although many other
types also occur. Most of the country has a sparse to medium dense cover of low
trees mauy of which are palatable to stock and provide valuable top feed especially
during long dry periods.

The 28 land systems of this pasture land can best be considered in groups with
similar top feed.

(i) Mulga Country.-IO,IOO sq. miles-Boen, Bushy Park, Karee, and Tietkius
land systems. The largest part of this group, most of Boen and Bushy Park land
systems, occurs as a belt 10-50 miles wide extending along the northern flanks of the
MacDonuell and Strangway Ranges. It is flat or gently sloping with red earth soils
and carries mulga growing in dense groves interspersed with open intergroves. Boen
land system occurs over mainly metamorphic rocks and Bushy Park over stable
alluvia (Plate 6, Figs. I and 2). Boen land system is characterized by a gently nndn
lating topography with gently sloping low rises interspersed with broad, shallow,
lineal' depressions. Karee and Tietkins land systems are restricted to the southern
margin of the area and although the topography and vegetation are similar the soils
are coarser textured. Iu all four land systems there is a proportion of the country
which carries woollybutt (Eragrostis eriopoda) pastures.

(ii) Mulga Country mixed with Spinifex Sand Plain.-2000 sq. miles-Lindavale,
Leahy, and Alinga land systems. Although the major unit in these land systems
consists of mulga over short grass-forb or woollybutt (Eragrostis eriopoda) pastures,
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they also contain a fairly large proportion of spinifex country. Lindavale land
system occurs in the southern half of the area and consists of a limestone plaia with
red earth soils partly covered with sand plain. Leahy land system is very complex
and is developed on alluvia mainly uear Ongeva Creek. Alinga occurs in the north
eastern part of the area and consists of mulga country developed on Palaeozoic
sandstone, shale, and thiu limestone, intermixed with sand plain.

(ill) Gidgee Countly.-2200 sq. miles-Lucy, Ooratippra, Pulya, Ringwood,
and part of Delny land systems. Gidgee (Acacia georginae) country is mainly reo
stricted to the north-eastern part of the area and is commonly associated with lime
stone (Plate 7, Fig. 2). In topography and soils it is similar to mulga conntry.

Lucy and Ooratippra land systems are hoth developed over dolomite and
limestone. The former consists almost exclusively of gidgee, in varying densities,
over short grass-forb pastures but the latter also includes broad aIluvial tracts with
red earth soils carrying mulga. Pulya and Ringwood land systems are hoth smaIl
and occur mainly in the eastern MacDonnell Ranges. Pulya consists of broad vaIleys
between ranges and Ringwood occurs on alluvia and contains as a minor constituent
some northern bluebush (Chenopodium auricomum) pastures. The part of Delny land
system in tbis group is very complex. It is developed over metamorphic rocks,
laterite, and Tertiary sediments and mainly consists of gidgee and mnlga country.

(iv) Witchetty Bush Count/y.-IOOO sq. miles-MulIer and Outounya land
systems. The major part of both land systems consists of gently undnlating country
(Plate 8, Fig. I), with relatively shallow red soils carrying short grass-forb pastures
under a sparse to medium dense cover of witchetty bush (Acacia kempeana). SmaIler
areas of shallow linear depressions receive fun-on from adjacent country and com
monly carry mnlga (A. aneura) over short grasses and forbs.

Muller land system is developed over conglomerate in the central part of the
area. Outounya land system occurs on granite and schist near the southern margin
of the area.

(v) Sparse Low Tree Count/y.-4400 sq. miles-Ryan, Alcoota, Ennugan,
Anderinda, Barrow, Jinka, Delny (part), Indiana, Dinkum, Warburton, and Unca
land systems. This comprises most of the gently undulating to undulating country
developed on granite or metamorphic rocks (plate 8, Fig. 2). Mostly the soils are
relatively shallow and the vegetation consists of sparse trees (mnlga, ironwood,
wbitewood, and corkwood) over short grass-forb pastures. The trees vary from
medium dense in Warburton land system to ahuost absent in Ryan, Alcoota, and
Ennugan land systems. There are numerous small areas of minor elements. SmaIl
channels and associated frontage areas with perennial grasses and various trees are
common, as are low stony rises and hills. In some parts areas of texture-contrast soils
carrying Bassia spp., cotton-bush (Kochia aphylla), bladder saltbush (Atriplex vesi
caria), Mitchell grass (Astrebla pectinata), or neverfail (Eragrostis xerophiIa) pastures
occur.

Ryan, Alcoota, and Ennugan land systems consist of slightly dissected country
on weathered granite, gneiss, or scbist. They alI have a proportion of te"ture-COlJtrast
soils wbich are generally treeless or ahuost so and carry short grass-forb or cotton-
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bush (Kochia aphylla) pastures. Ryan land system has a greater proportion than the
other two. Alcoota and Ennugan both contain areas of mulga country.

Anderinda, Barrow, and Jinka land systems are undnlating plains on granite,
schist, or gneiss in the northern half of the area. Anderinda land system contains a
proportion of treeless texture-contrast soils and some red earth soils carrying mulga.
Barrow land system is developed on granite and consists of shallow red earths and
red clayey sands, either open or with sparse low trees. Jinka land system (plate I,
Fig. I) is characterized by the presence of steeply sloping quartz reefs and has broad
depressions with medium-height perennial tussock grasses. The part of Delny land
system in this group consists of erosional plains developed on metamorphic rocks
and contains a small proportion of low hills and of shallow depressions with medium
height perennial tussock grasses.

Indiana land system occurs in the eastern part of the area and consists of
schist and gneiss plains dissected to a depth of about 30 ft. It has mainly shallow
texture-contrast soils with short grass-forb pastnres under sparse low trees. There
are minor areas of sandy red earths carrying spinifex. Unca land system is fairly flat
sandy country developed over granite, schist, and gneiss, near the eastern margin of
the area. Dinkum land system occurs in the eastern part of the area and consists of a
hummocky sand plain over schist and gneiss, with red clayey sand or sandy red earth
soils, mainly open or with sparse low trees over short grass-forb pastures.

Warburton land system occurs in the north-east of the area and consists of
undulating plains on granite, schist, and gneiss, with red earth soils and a medium
dense cover of low trees over either short grass-forb or woollybutt (Eragrostis
eriopoda) pastures.

(vi) Open Country with Bassia Spp. Pastures.-lOOO sq. miles-Chandlers land
system. This occurs in the southern half of the area and the major element consists of
texture-contrast soils which carry Bassia spp. pastures with occasional bushes of
southern bluebush (Kochia astrotricha) and bladder saltbush (Atriplex vesicaria). It
includes some inaccessible hills.

(vii) Variable Sparse Low Vegetation.-1200 sq. miles-Woolla and Titra land
systems. Both land systems are restricted to the northern half of the area and consist
mainly of limestone plains carrying sparse low trees or witchetty bush (Acacia
kempeana) over the short grass-forb pastures. Spinifex sand plain is also a common
constituent.

Woolla land system consists of a number of linear limestone plains and Titra
comprises several areas of limestone plains adjacent to the salt lakes within the
Burt plain.

(d) Saltbush and Bluebush Country

Most of this pasture land occurs in the southern half of the area on undulating
to low hilly country on calcareous rocks, on stony tablelands, or on stony low hilly
or undnlating country dissected from the tablelands. Except for the tablelands, a
variable density of small watercourses carry run-off out of the pasture land. Most of
the country has textnre-contrast soils which are impermeable and poorly drained
and generally have stony surface pavements (Plate 11, Fig. 2). Areas of calcareous
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earths also occur. The country is mainly treeless' and commonly carries bladder
saltbush (A/riplex vesicaria) (Plate 10, Fig. I) or southern bluebush (Kochia as/ro
/richa) pastures. The cover of bladder saltbush and southern bluebush varies from
sparse (Plate 11, Fig. I) to medium dense. Bassia spp. and other forbs and short
grasses occur in the interspaces in favourable seasons. In small areas of heavier soils,
and particularly where gilgais are present, Mitchell grass (As/rebla pee/ina/a) and
neverfail (Eragrostis xerophila) pastures occur.

Southern bluebush pastures characterize three land systems. Lilla land system
is comprised of terraces carrying southern bluebush with smaller areas of stony slopes
carrying bladder saltbush. Ebenezer land system consists of undulating stony,
calcareous plains, fairly uniformly carrying southern bluebush. Renners land system
is mainly undulating shale and limestone country carrying sparse southern bluebush
with smaller areas of stony rises carrying witchetty bush (Acacia kempeana).

The other five land systems of the pasture land are characterized by the bladder
saltbush pastures. All but one of these, Kalamerta land system, are treeless. Kalamerta
land system occurs near Kulgera homestead, and consists of an area of sandy plain,
with a clay subsoil. It carries mainly bladder saltbush (Atriplex vesicaria) growing
under mulga (Acacia aneura). Smaller areas of the woollybutt (Eragrostis eriopoda)
and/or short grass-forb pastures also occur under mulga. The land system is flat
and run-off is slight. Wilyunpa land system consists of the stony tablelands near the
sonthern margin of the area. Peebles land system is nndulating to low hilly country
dissected from the stony tablelands and Endinda consists of plains On which dunes
have encroached on smaJl areas. Characteristically the soil surface of these three land
systems has a heavy stone mantle and there is only a sparse cover of bladder saltbush.
Near gilgais stands of bladder saltbush are denser and barley Mitchell grass (Astrebla
pec/inata) and neverfail (Eragrostis xerophila) also occur. Kulgera land system
comprises a small area of very mixed country with the bladder saltbush pastures on
texture-contrast and calcareous desert soils and with smaJl areas of inaccessible
low hills.

(e) Mitchell Grass Country

This pasture land consists of flat or gently sloping plains with mainly Mitchell
grass (As/rebla pee/ina/a) and neverfail (Eragros/is xerophila) pastures on imperme
able, poorly drained, heavy clay soils. It is invariably treeless (Plate 9, Fig. I).

Undippa land system occurs on fine-textnred aJluvium along the northern
margin of the central mountain ranges from which it receives lun-Oll. It contains
small areas of northern bluebush (Chenopodium auricomum) pastures. Ambalindum
land system occurs mainly in basins within the ranges and is more complex. It has a
sparse pattern of shallow chaunels which carry run-off from the land system and the
Mitchell grass pastures are mostly spal~e. Smaller areas of the bladder saltbush,
southern bluebush, cotton-bush (Kochia aphylla), and Bassia spp. pastures also occur.

(j) Alternating Hills and Lowlands

This pasture land comprises areas where mountainous or hilly country is closely
interspersed with valleys, plains, or undulating country (Plate 12, Figs. I and 2; Plate 15,
Fig. 2) generally carrying short grass-forb pastures with associated top-feed species.
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The 19 land systems differ mainly in the geology of the billy parts, which are
fairly uniformly inaccessible to stock. Thus the differences between the land systems
have little pastoral significance.

(g) Mountains and Hills

This pasture land consists of steep stony or rocky slopes (Plate 13, Fig. I;
Plate 14, Fig. I) which are inaccessible to stock. The 10 land systems differ mainly
in geology.

(h) Salt Lakes

This pasture land consists of bare salt lakes and some associated spinifex dune
fields (plate 13, Fig. 2).
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PART XII. PRESENT AND POTENTIAL LAND USE OF THE
ALICE SPRINGS AREA

By R. A. PERRY'

I. INTRODUCTION

(a) General

Parts I-XI have been concerned with the scientific classification and description
of environmental features or land characteristics of the area. These are factual
accounts based on field observations and interpretations from aerial photographs,
and constitute a basic record which should remain nnaltered for a long time. In this
part an attempt is made to interpret these facts in the light of present experience in
Australia and overseas, with the object of assessing the land-use potential of the area.
It is inevitable that tIns interpretation of the best form of land use and its production
poteutial will be modified as more information becomes available, and by changes in
the economic situation and available markets in other parts of Australia and of
the world.

(b) Relation to Arid Zone of Australia

The area is fairly centrally placed in the vast arid part of Australia which
stretches from western New South Wales and south-western Queensland, across
South Australia and the Northern Territory, to the western coastline of Western
Australia. The northern half of the area, where winter rainfall is relatively un
important and which mainly comprises spinifex sand plain with smaller areas ofmulga
country, is fairly typical of arid northern Australia, and in the southern half the al'eas
of saltbush and bluebush country are typical of arid southern Australia. Most of
the common land forms, soil types, and vegetation communities of arid Australia are
represented within the Alice Springs area.

In common with other arid parts of Australia the genus Eucalyptus, generally
regarded as a ubiquitous featnre of Australian landscapes, is unimportant, and the
commonest trees are Acacia spp.

(c) Relation to Other Arid Parts of the World

In comparison with most other arid areas of the world where total annual rainfall
is similar, the rainfall of central Australia is less effective because of its marked summer
incidence and high variability. The mean annual rainfall is not as low as in some
other desert areas but is lower and more variable than in any other areas which
support a population mainly dependent on natural raiu-fed agriculture. No perma
nent rivers occur in the area.

Topographically, central Australia is a relatively flat area with no high mountain
ranges to act as centres of high rainfall or of snow accumulation. It has a continental
climate with high diurnal temperatnre range. At Alice Springs frosts may occur during

* Division of Land Research and Regional Survey, C.S.I.R.O.) Canberra, A.C.T.
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a 102-day period but the northern part of the area is frost-free. No snow falls occur
in any part of the area.

A feature of central Australia in comparison with deserts in other countries is
the large areas of well-developed soils, some of which contain appreciable quantities
of clay. However, most of the soils are infertile, some extremely so. Most other
deserts are rocky or are covered with coarse deposits exhibiting little or no soil
profile development. Deposits of salt, gypsnm, or limestone are not extensive in
central Australia.

Central Australia is covered by a well-adapted vegetation. Large areas carry
useless spinifex (Triodia spp. and Plectrachne spp.) which will provide strong com
petition for more useful plants which may be introdnced. In comparison with other
vegetated deserts of the world spiny plants and succulents are uncommon.

II. CLIMATE AND LAND USE

Rainfall varies from about 5 in. in the south-east to about 14 in. in the north
of the area. Although the seasonal distribntion shows a marked SU111111er peak and a
minor winter peak, the distribution is extremely erratic both annually (deviation
from mean varies from about 25% in the north to 40% in the south) and seasonally.
Slatyer has assessed in Part III the frequency of falls of rain significant in promoting
growth in two critical amounts, viz. "initial effective rainfall" and "effective carryover
rainfall". From his results (Tables 5 and 6) it seems that the country north of Alice
Springs can expect more than two periods of initial effective rainfall during the
summer months, and that in the same area the winter expectation falls from about
1·5 at Alice Springs to 0·5 at Tennant Creek. At Charlotte Waters the respective
figiIres are 0·6 and 1·0. The higher annual expectation at Alice Springs than at either
Charlotte Waters or Tennant Creek is probably due to the greater altitude.

The expected number of periods of effective carryover rainfall are less than those
of initial effective rainfall. From Alice Springs northwards the annual expectation is
roughly constant and slightly greater than 2· 0 per year, the higher summer expectation
at Tennant Creek being more than compensated for by the higher winter expectation
at Alice Springs. At Charlotte Waters a period of effective carryover rainfall can be
expected only about once every two years.

The fact that even in the higher-rainfall parts of the area only two growth
periods of any length can be expected each year is an indication of the aridity of the
area. Thus regular dry-land cropping is not possible and, as will be discussed later,
increases in productivity of the pastoral industry appear more likely as a result of
increased efficiency of ntilization of the natnral pastures than by the introduction of
new plants.

III. PRESENT LAND USE

The earliest settlement was associated with the overland telegraph line, which
was completed in 1872. A number of wells were developed during construction and
repeater stations were established at Charlotte Waters, Alice Springs, and Barrow
Creek.
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The telegraph line and its associated wells and permanent habitation encouraged
more active exploration, and it was not long before land was taken np for cattle- and
sheep-grazing. Mnch of the land at present grazed was alienated in the three decades
from 1880 to 1910, although the grazing indnstry did not prosper until the completion
of the railway line to Adelaide in 1929. The decade beginning 1950 was a period of
further expansion and many new properties were established, particularly to the east
of Alice Springs, where settlement now extends to the Queensland border.

Sheep-grazing has been attempted on a number of properties but the total sheep
population is now less than 30,000 and the industry is relatively unimportant The
main industry is, and is likely to remain, cattle-grazing on an extensive scale. Areas
of individual properties range from about 300 to 5000 sq. miles, the average size being
about 1000 sq. miles. The total area leased or licensed for grazing purposes is about
95,000 sq. miles, but of this about 53,000 sq. miles is regarded as useless.

Although the pastoral industry is by far the most important, others are worthy
of mention. One of these is mining (Plate 19, Fig. 2), which plays an important part in
the economy of the region. Another, the tourist industry (Plate 20, Fig. 1), has
expanded considerably over the last few years, and if adeqnate facilities are provided
it could become a very important source of income to the area. The main tourist
attractions are the spectacnlar MacDonnell Ranges and the mild dry winter climate.

Agriculture is confined to a few small irrigated farms near Alice Springs pro
ducing mainly fruit and vegetables.

IV. GRAZING VALUE OF THE PASTURE LANDS

Eight pasture lands were described in Part XL Their distribution is shown on
an accompanying map and their main characteristics in Table 21. Each has a
characteristic pastoral value and developmental problems.

(a) Spinifex Sand Plain, Dune Fields, and Plains

This pasture land is generally considered as useless for grazing purposes,
although small areas, particularly of the soft spinifex or feathertop spinifex pasture
types, are lightly grazed or are held as drought reserves. Future development depends
on the introduction and cheap establishment of better-qnality plants and the develop
ment of management systems to utilize them safely. Even if species are found which
can be established and maintained in competition with spinifex, the inherent infertility
of the country will always limit stocking rates and productivity.

The combination of higher, more reliable rainfall and slightly heavier soils
makes range seeding with species such as buffel grass (Cenchrus ciliaris) a more likely
proposition on the soft spinifex country ofWonorah and Tennant Creek land systems
than on the spinifex sand plains further south.

Large areas of similar country extend northwards into the Barkly and Ord
Victoria areas.
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(b) Short Grass-Forb Pastures on Young Alluvia

In this pasture land the present stocking rate averages about 7 cattle per sq. mile,
year-long, and ranges from less than 5 to about 20. Because of the occurrence of water
holes in the channels and the general availability of ground water at relatively shallow
depths, many of these areas were among the first to be developed. Consequently much
of the pasture land has a longer grazing history than adjacent country, and many
areaS have been heavily grazed, pastures have degenerated, and soils have been
scalded. This is more noticeable in the southern, lower-rainfall half of the area.

Proper range management is essential to regeneration of the degraded areas and
to the maintenance of productivity of other areas. The favoured habitats offer the
best prospects for pasture improvement in the area and some of these lands appear
to have prospects for artificial water-spreading.

(c) Short Grass-Forb Pastures on Flat or Undulating Country

This is the largest of the pasture lands at present utilized for grazing, and
includes the mulga, gidgee, and witchetty bush country. The average year-long
stocking rate is about 7 cattle per sq. mile and the range is about 5 to 10. In general
this pasture land contains a much smaller proportion of favoured habitats that receive
additional water by ruu-on than the previous pasture land, and thus the opportuuity
for pasture improvement aud/or water-spreading is less. Correct range management
to maintain the native pastures is thus even more important in this pasture land.

Pasture degradation and soil erosion are not marked in this pasture land. In
some areas the lower parts of the top-feed species have been completely grazed off
and thus, althongh top-feed species are present, they do not provide any forage. The
feasibility of utilizing this inaccessible forage during drought periods by lopping,
bulldozing, or chaining and the subsequent regeneration of top-feed species should be
investigated.

A considerable proportion of this pasture land does not have adequately
spaced watering points and fnrther development in this field could lead to considerably
increased production.

The mulga country is mostly developed for grazing. It is regarded as good
cattle country. Shallow depressions in Boen land system that receive run-on carry
tall dense stands of inaccessible mulga. There appears to be scope for clearing and
pasture improvement in these sites.

The mulga country mixed with spinifex sand plain has been developed for grazing
where the areas of mulga country are sufficiently large and ground water is available.

Gidgee country is light-carrying country and is mostly developed. Gidgee
(Acacia georginae) is under some conditions a poisonous plant in the areas immediately
to the east of the Alice Springs area but it is responsible for few or no cattle deaths in
the survey area, and is a useful top feed.

Witchetty bush country occurs under lower rainfall (6-8 in.) than mulga and
gidgee. It is grazed at low stocking rates. Increases in productivity can be expected
only by improved management practices.
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Sparse low tree country is considered to be above average, possibly because the
more fertile residual soils produce more nutritious pastures. In many parts ground
water supplies are difficult to locate. Many sites are suitable for catchment tanks but
the soils are generally too permeable for efficient storage. The development of
relatively cheap and effective methods of sealing earth tanks would allow most of
this country to be developed.

The open country with Bassia spp. pastures has mostly been developed for
grazing. It provides reasonable grazing at low stocking rates for short periods after
rains but in long dry periods it provides very little grazing as it has only sparse blue
bush and saltbush and no perennial grasses or top feed. Pasture degeneration has
occurred in heavily grazed parts.

The variable sparse low vegetation country is mostly stocked at low rates. Its
short grass-forb pastures are supported by a range of sparsely distributed top-feed
species. Some areas appear to offer scope for pasture improvement and/or water
spreading but mostly it will remain as low stocking country.

Cd) Saltbush and Bluebush Country

Most of this pasture land has been developed for grazing at a year-long stocking
rate of 5 or less cattle per sq. mile, and in favourable seasons "fats" are produced.
In some areas the pastures have degenerated because of heavy grazing.

Ground water of suitable quality is difficult to locate in some parts, but the
country is generally suitable for surface catchment tanks, many of which have been
constructed.

Ce) Mitchell Grass Country

This has an average year-long stocking rate of 10 to 20 cattle per sq. mile in
better years. During long dry periods the carrying capacity of the Mitchell grass is
very low and the small areas of associated bluebush and saltbush pastures have
mostly deteriorated uuder the heavy grazing during these periods.

(1) Alternating Hills and Lowlands

Generally the hilly parts of this country are inaccessible to stock and therefore
nseless for grazing, but the intervening lowlands are mainly similar to short grass-forb
pastures on flat to undulating country or short grass-forb pastures on young alluvia.
In many areas water runs from the hills onto the adjacent lowlands creating a natural
water-spreading effect and possibilities exist for artificial water-spreading. Where
individual areas of lowland are large enough to warrant the construction of stock
waters, they have mostly been developed. The overall stocking rate is about 5 cattle
per sq. mile, year-long.

Cg) Mountains and Hills

The steep stony or rocky slopes which comprise this pasture laud are inaccessible
to stock and therefore the country is useless for grazing. The mountains are important
run-off areas and provide most of the flood waters which run off to the flood-plains.

Ch) Salt Lakes

This country is useless for grazing.
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V. REGIONAL CARRYING CAPACITY

For general purposes the above description of the pastoral value of the pasture
lands can be simplified. Three of the pasture lands (spinifex sand plains, dune fields,
and plains; mountains and hills; and salt lakes), comprising 99,000 sq. miles, are
useless or almost so. The other five pasture lands are useful: 21,900 sq. miles of short
grass-forb pastures on flat to undulating country, stocking rate about 7; 6300 sq.
miles of short grass-forb pastures on youug alluvia, stocking rate about 7; 13,500
sq. miles of alternating hills and lowlands (also with short grass-forb pastures),
stocking rate about 5; 3300 sq. miles of saltbush and blnebush country, stocking
rate abont 5; and 300 sq. miles of Mitchell grass conntry, stocking rate 10-20. Because
of the very small area of Mitchell grass its higher stocking rate has little effect on the
average of the useful country. Therefore the area can be considered as consisting of
99,000 sq. miles of useless country and 45,300 sq. miles of useful country with a
year-long stocking rate of about 7 cattle per sq. mile.

The classification into useless and usable country is in agreement with current
land use in that 92% of the country regarded as usable is within pastoral leases.
The other 8% consists of a large number of small areas scattered throughout the
vacant crown-land. In order to circumscribe the usable country large areas of useless
country are also included in the properties. Actually useless country accounts for
56% of the leased couutry although the area involved is only 54% of the total area
of useless country.

VI. RELATION OF STOCK WATERS' TO POTENTIAL

Although surface waters are common in the area, most of them are non
permanent, and some of the pelIDanent ones are situated in poor pastoral country.
Stock are therefore mostly dependent on man-made watering points. These watering
points comprise bores and wells, which tap supplies of ground water, and dams and
tanks which catch and store surface run-off.

By utilizing surface catchments where uuderground supplies are not available
and vice versa it is possible to construct man-made watering points in most parts of
the area. However, the individual cost varies tremendously from place to place
with depth of aquifers and with suitability of terrain and rainfall for surface reservoirs.
Pastoralists have to balance the initial cost and maintenance of each watering point
against the returns in cattle from it. In many parts of the three useless pasture lands
it is physically possible to provide stock waters but it is obviously uneconomic to do so.
On the other hand it is safe to assume that stock water can be provided over most of
the area of the five useful pasture lands, although it is more difficult in some parts
than in others.

An attempt was made to locate on the pasture lands map all the stock watering
points in the area. In all, 907 man-made waters (which include bores, wells, dams, and
tanks) have been located. These are regarded as permanent waters. In addition 139

* The term "waters" is commonly used in Australia to mean a place where stock can obtain
drinking-water. "Waters" can be natural or artificial and include water-holes in rivers, soaks, springs,
bores, wells, tanks, and dams.
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natural waters, including water-holes and springs, have been plotted. Unfortunately
little is known of the duration of each; some last only a month or so after rain and
some are permanent. All available sources were used in locating the watering points
and it is thought that more than 90% are plotted. The association of the stock
waters, especially the man-made ones, with the five useful pasture lands is obvious
from even a cursory examination of the map.

In order to determine the area of country accessible from the present watering
points the effective grazing distance of stock must be known. In the absence of
accurate information determinations were made for two assumed grazing distances:
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Fig. I5.-Proportion of areas of the pasture lands watered by man-made waters, by natural waters,
and not watered, assuming effective grazing distances of 5 and 3 miles.

5 miles, because this is commonly considered by pastoralists as the distance cattle will
walk for fodder, and 3 miles, because from limited general observations pastnres
show little grazing effect beyond this distance.

On the pasture lands map, circles of radii 5 and 3 miles were drawn around each
watering point. The areas of each pasture land commanded by man-made waters and
natural waters and not commanded by waters were then determined.

In Figure 15 the areas of each pasture land commanded by man-made waters,
natural waters, and not commanded by waters are shown for grazing distances of
5 and 3 miles. From the figure it is clear that, on the 5-mile basis, the area of spinifex
pasture land (regarded as useless) commanded by water is greater than that of any
other pasture land. The reason for this is that many waters sited in and commanding
usable country also have large areas of spinifex country within a 5-mile radius,
though on the 3·mile basis more short grass-forb country is commanded by water
than spinifex country. However, the proportions of spinifex and other useless
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TABLE 22

PROPORTIONS OF PASTURE LANDS COMMANDED BY WATER

265

Proportion Commanded by Water
(%)

Pasture Land

Spinifex sand plains, dune fields, and plains
Mountains and hills
Salt lakes
Short grass-forb pastures on young alluvia
Short grass-forb pastures on flat to undulating country
Saltbush and bluebush country
Mitchell grass country
Alternating hills and lowlands

5-Mile Basis

20
47
31
79
63
74
97
56

3-Mile Basis

9
21
14
53
34
43
78
32

pasture lands commanded by water are small compared with usable country com
manded (Table 22).

Assuming that it is possible to provide waters over all parts of the nsable
country (and this is mostly true), the area beyond effective grazing distance from
present watering points represents the undeveloped potential. This is represented
diagra=atically in Figure 15 by the blank part of the histograms for the usable
pasture lands. In Table 23 the areas of usable country within and beyond 5 and 3
miles of watering points are presented.

The figures in Table 23 indicate the present degre.e of development and the
future potential. Considering that the grazing industry has been operating for less
than 100 years the development of about two-thirds of the usable area, on the 5-mile
basis, is a commendable achievement. Theoretically, the provision of watering points
to command the usable country at present beyond effective grazing distance would
enable the present cattle population of approximately 300,000 to be raised to about
450,000 on the 5-mile basis, or to about 800,000 on the 3-mile basis.

TABLE 23

AREAS OF USABLE COUNTRY WITHIN AND BEYOND 5 AND 3 :MILES OF WATERING POINTS

Assumed Grazing Distance

Area within grazing distance of man-made waters (sq. miles)
Area within grazing distance of natural water (sq. miles)
Area beyond grazing distance of water (sq. miles)
Total usable country (sq. miles)
Proportion beyond grazing distance (%)

5 Miles

27,000
2100

16,300
45,400

36

3 Miles

15,600
1300

28,500
45,400

63
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VII. PASTURE AND STOCK MANAGEMENT

At present the grazing industry is couducted on an extensive scale (Plate 16,
Fig. I), and although the standard of stock management and husbandry is relatively
better than in other parts of the Northern Territory, little or no conscious pasture
management has been attempted. Stock movements within properties are generally
the result of short-term extreme factors such as failure of water supplies, severe Qver
utilization of pasturage, or seasonal occurrence of poisonous plants, rather than of
any long-term effort to improve the overall stability and productivity of the property.

Compared with other districts of the Northern Territory, properties are some
what smaller, with a higher proportion of resident owner-managers who are personally
interested in the welfare and improvement of properties and who are mostly pro
gressive (perry 1960*). The absence of any conscious attempt to implement improved
pasture management practices stems not so much from lack of desire or enthusiasm
on their part as from a lack of any accurately based information.

All the better pastures are protected from fires but spinifex is burnt. The young
growth of spinifex and the associated plants which follow fires are softer and more
palatable and have a low carrying capacity.

At the present stage of development, control of stock movements is mainly
through the distribution of watering points. On the assumption that cattle can graze
to a distance of 5 miles from watering points, these are generally placed at about
lO-mile intervals, which is largely effective in discouraging movement of stock from
one to another. Most of the properties have part, at least, of their boundaries fenced,
but there are few subdividing fences.

As already mentioned, the few general observations made during the survey of
pasture utilization by large concentrations of stock centred on watering points
suggest that although some animals do graze to a distance of 5 miles, the niain
grazing effects on pastures are confined to a distance of about 3 miles. On the 5-mile
basis there is a tendency for three zones to develop:

(I) An inner zone of complete or over-utilization (or destruction by trampling)
of pasturage, which can be regarded as a sacrifice area and which normally
extends from about i to t mile from the watering point (Plate 16, Fig. 1).

(2) A surrounding zone extending from about t to 3 miles from the watering
point, in which pasture utilization varies from high to low with increasing
distance.

(3) An outer zone extending from 3 to 5 miles, within which pastures are
under-utilized.

The sacrifice area normally occupies about I %, the zone of utilization abont
35%, and the under-utilized zone the remaining 64% of the total area. Thus the
effect of large concentrations of stock on widely-spaced watering points is an extremely
uneven grazing pattern. One objective in the development of improved management
practices is to secure more even pasture utilization.

*PERRY, R. A. (I960).-The pasture la,nds of the Northern Territory, Australia. C.S.I.R.O.
Aust. Land Res. Ser. No.5.
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The general solution is to intensify the pattern of watering points without over
increasing the stocking rate. In doing this it is not essential or necessarily economic
for all of them to have year-long capacity, and in fact a form of compulsory pasture
management may result if a proportion are short-term waters. The most economical
system is likely to be one in which some watering points last only a few months after
rain, some last perhaps 6 months, some 12 months, and some are permanent. Most
bores are permanent supplies and the short-term waters would most probably be
small surface catchment tanks.

An increase in the density of watering points may cause a breakdown of the
present system of stock control, which relies to a large extent on distance between
adjacent waters. This may necessitate the construction of subdividing fences which,
although expensive, will have the additional advantage of permitting closer control
of stock and the implementation of better stock and pasture management practices.
It is the most likely way of increasing production from the area.

In addition to the uneven pasture utilization around watering points, production
of fodder varies greatly with season and to a lesser extent with habitat. Knowledge
of the effect of grazing various pasture types under various seasonal conditions, or of
any critical periods during which certain pasture types should not be grazed, is slight
at present. In the absence of such information better pasture management practices
(e.g. deferred grazing) cannot be intelligently formulated. However, it is clear even
with the present state of our knowledge that it is necessary to maintain adequate
drought reserveS of some kind or another, whether these be provided by reserving
some parts of the property or by growing or buying some kind of fodder.

The present average branding percentage (i.e. number of calves reared to
3 to 6 months of age expressed as percentage to number of potential breeders) is
about 60. Most pastoralists agree that a higher percentage of calves is dropped and
that mortality from birth to branding is high. This is blamed on two main factors,
dingo attacks and the low survival rate of calves dropped during long dry periods
when mothers are weak and have little or no milk. It is also suspected that some
deaths, of both mothers and calves, are due to heifers calving too young. Calving
too young leads also to early sterility and affects quality of mothers and calves
especially when subject to evolutionary selection.

Improved stock husbandry could include supplementary feeding, controlled
mating, controlled weaning, and segregation of bulls, cows, heifers, steers, bullocks,
and spayed cows. These practices should result in a higher branding percentage,
lower breeder mortality and therefore lower heifer replacement, higher turn-off
numbers, and heavier turn-off weights.

VIII. RANGE CONDITION AND TREND

The basic concept behind any soundly-based form of pasture utilization is to
maintain the plant-animal system in the state of equilibrium which gives the maximum
live-stock production consistent with the maintenance of land resources. The key to
the attainment of this lies in sound management practices based on a thorough
knowledge of the native vegetation and its normal seasonal changes, the grazing
animals and their grazing and breeding habits, and the influence of one on the other.
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In the Alice Springs area pasture degeneration caused by heavy grazing and
trampling is obvious in the "sacrifice areas" near watering points. Large bare areas
also occur further from watering points and beyond the range of grazing animals,
particularly during long drought periods, and considerable areas of dead shrubs and
trees occur in the southern half. Surface erosion and scalding of soils are associated
with these in part. However, it is difficult to assess how much of this bareness is
normal and how much is induced by grazing. It is a well-known feature of the region
that vast areas of bare country become covered with grasses and wildflowers in good
seasons. Therefore, before assessment of the effect of grazing on the pastures can be
made, the effects of environmental fluctuations must be known. It is important to
learn the degenerative and regenerative sequences for each pasture type, to be able to
recognize the stage which it has reached, and to determine the direction of change,
i.e. whether the pasture is degenerating or improving. It is also important to know
what treatments must be applied to induce regeneration. The ecological approach to
range management has received little attention in Australia and none in northern
Australia.

Range condition and trend studies are the ecological bases used to assess the
results of bad management and to formulate better management practices. They aim
to detect pasture degeneration (Plate 16, Fig. 2; Plate 17, Fig. I) before permanent
damage is done. This is particularly important in an area where returns per acre from
healthy pastures are so low that costs of restoring damaged pastures to this level of
productivity are probably uneconomic.

From the limited observatious possible during the survey the situation of the
pastoral industry in central Australia can be summarized as follows:

(I) As already stressed, large areas of the usable country are under-utilized
because they are too distant from water.

(2) Insufficient knowledge of pasture deterioration is available to indicate how
much country is affected, how seriously areas are affected, in which direction
is the present trend, and if downward, how this can be reversed. On the
whole, the pastures are in good condition compared with areas with similar
rainfall in Africa and Asia subject to mU9h more intensive use and misuse.

(3) Legislation to control stocking exists but no methods have been formulated
for determining the correct rates of stocking consistent with maximum
returns and the maintenance of productivity.

IX. PASTURE IMPROVEMENT

(a) Pasture Reseeding

The term "pasture improvement" is generally accepted as involving top
dressing, seeding, and possibly cultivation. In these terms no pasture improvement
has been practised in central Australia. It is unlikely that in intensive form it will be
economic in the future.

The same factors of the environment which cause uneven seasonal production
from native species will also affect introduced species. Siuce the main factor limiting
stock numbers is the availability of fodder during long dry periods, it is of little use
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to increase the amonnt of fodder produced during periods of present over-production
unless part of this can be conserved to increase the amount of fodder available
during periods of shortage. Hence pasture improvement to be effective has to be
associated with management aiming to conserve fodder for drought periods.

The various types of native pastures and the dependence of the pastoral industry
on them have already been described. Broadly they fall into two main classes:

(I) Those which produce variable but mostly good-quality forage for short
periods after effective rains but provide only a sustenance ration of mature
pasturage for the long periods between faIls. The good-quality forage
consists mainly of short grasses and forbs, which either are characteristic of
the ground vegetation or grow in the spaces between perennial grasses.
These pastures are commonly associated with trees or shrubs, most of
which are palatable and provide top feed.

(2) Those which produce only poor-quality forage. These comprise the various
spinifex pastures which are considered to be useless or to have a very low
carrying capacity of a limited value as drought reserves.

The former occupy 43,000 sq. miles, the latter are more extensive and in
addition to about 80,000 sq. miles in the surveyed area there are large tracts to the
east, north, and west.

From the point of view of pasture improvement the two classes will require
different treatment. The primary need of the first group, with its irregular short
periods of over-production, is improved stability of production, which may be
attained without the addition or substitution of exotic species obviously necessary
for the development of the second group.

Economically the costs of treatment must be commensurate with returns and
the money spent per unit area on pasture improvement must be gnided by the expected
increased return per unit area. At present, returns without any pasture improvement
range from slightly more than one shiI1ing to nil per acre and therefore pasture
improvement would have to be responsible for spectacular increases to be worth while.
The costs of pasture improvement will be higher in central Australia than in more
favoured parts of the continent but the expected yield, which is largely conditioned
by environmental factors beyond control, wiIl be very much lower. On most sites it
is unlikely that the increased yield would repay a fraction of the costs involved,
particularly as the soils are poor and heavy fertilizer dressings would be required.
In addition, seed would have to be sown into dry soil to take advantage of the very
few days after rain that the surface soil remains moist, and because of the erratic
nature of effective faIls, there would be a high risk of complete failure.

Thus it is unlikely that pasture improvement in central Australia can be of a
form similar to pasture improvement as it is understood in more favourable parts
of Australia. The primary requirements must incorporate a low cost per unit area.
Any introduced pasture species must be adapted to poor soils, low and erratic rainfall,
high evaporation, and severe temperature extremes. It must be easily established and
better than native species as far as forage yield, palatability, and digestibility are
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concerned. In addition, it must produce quantities of easily harvested seed and
compete advantageously with native species. Unless such a species has the capacity
for spreading naturally from established nuclei it is unlikely to be a practical addition
to or replacement of the native species. The incorporation of any such species into the
native vegetation will be a slow process. The combination of characters required
imposes stringent restrictions. The most logical possibilities are perennial drought
evading grasses and legumes for the short grass-forb pasture types and perennial
drought-resisting shrnbs for the spinifex types. So far the few species which have
been tested have been unsuccessful.

A species which has received a great deal of publicity in northern Australia
and has been hopefully looked to by central Australian pastoralists is buffel grass
(Cenchrus ciliaris). Many strains of this species exist but so far in both Queensland
and Western Australia none of them has been successful below a mean annual rainfall
(summer-incident) of 15 in., and the optimum requirements seem to be greater than
20 in. Trials in Queensland have shown that a high soil phosphate status is necessary
for establishment. On both these criteria it is an unsuitable species for central
Australia except under specially favourable conditions. This has been substantiated
by Winkworth (personal communication), who has obtained negative results in
experiments designed to establish buffel grass in both spiuifex and mulga communities.
In both cases a range of clearing, cultivation, and fertilizer treatments was used
(although there is some doubt as to whether the fertilizer reached the seed) and falls
of effective rain were received soon after seeding. Winkworth has had a slight
establishment in depression areas (receiving run-on) within the mulga country and has
established a good stand along furrows situated I chain apart on bare scalded country
(Plate 17, Fig. 2). Successes under such favourable conditions confirm that its use in
central Australia is limited. Additional confirmation can be derived from observations
of a number of small areas where buffel grass is more or less naturalized but from
which it is not spreading. Without exception these areas are near watering points or
homesteads from which native species have been removed by trampling and excessive
grazing. Such areas are favourable in that competition from native species is negli
gible, the trampling is in effect similar to cultivation, and heavy accumulations of
dung have probably raised the fertility status of the soil.

(b) Clearing the Trees

Most of the low tree species, including mulga (Acacia anew'a), ironwood
(A. estrophiolata), gidgee (A. georginae), whitewood (Atalaya hemiglauca), and supple
jack (Venti/ago vlminalis), are drought-resisting species which are palatable to stock
and are generally credited with providing a sustenance ration during long drought
periods. However, once the lower branches which cattle can reach are grazed, new
growth mainly occurs above this and is inaccessible to stock. These and other non
forage trees utilize water at the expense of the lower vegetation layers and are respon
sible for reduced yields from these layers. The effect of partial and complete clearing
of trees particularly in areas where they are dense should be investigated. The results
of such investigations need to be assessed as a compromise between the provision of
drought fodder, shade, and possibly erosion control on one hand, against higher
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yields of pasture from lower layers and possibly an iucreased density of perennial
grasses such as woollybutt (Eragrostis eriopoda) on the other.

(c) Water-spreading

A number of small areas adjacent to hills or on the flood-plains of rivers receive
run-on and therefore have a more favourable moisture status. They are characterized
by floristically different pastures, higher yields, or longer growing seasons. The
application of simple or complex water-spreading systems may increase the number
of such areas.

In these areas it may be possible to introduce pasture plants normally con
sidered as suitable only for areas with somewhat higher rainfall. Thus although the
rainfall at Alice Springs is too low for buffel grass (Cenchrus ciliaris) to be successfully
grown over large areas, it may be useful in these small favoured areas. Special
attention should be given to management of these areas.

TABLE 24

EXPECTED NUMBER OF WET PERIODS ON WHICH RAINFALL OCCURS IN EXCESS OF 1 IN. AND 2 IN.

I Oct.-Mar. I Apr.-8ept. Annual

Falls> 1 in.
Tennant Crcek 3'1 0·5 3·6
Alice Springs 2·5 0·8 3'3
Charlotte Waters 1·0 0·2 1·2

Falls> 2 in.
Tennant Creek 1·6 - 1·6
Alice Springs 1·3 0·2 1·5
Charlotte Waters 0·3 - 0'3

Favoured areas must have two main essentials. The first is that mn-off water
must be produced upstream. This means that the catchment area must have a com
bination of topography, geology, soil, climate, and vegetation to give at least a few
sudden flows each year large enough to be useful but not too large to be handled.
The second essential is that suitable plains must occur on the lower watershed.
In particular the soils must be suitable. In central Australia the most doubtful
condition is the frequency of nm-off flows of sufficient size. Very little information
is available on which estimates can be based. The best available is that used in
Part III to provide au estimate of frequency of falls of rain adequate to replenish
station dams and tanks. It assumes that wet periods in which more than I· 0 in. of
rain falls would provide some run-off, and that periods in which 2·0 in. or more falls
would provide significant run-off. The relevant figures for Teunant Creek, Alice
Springs, and Charlotte Waters are given in Table 24. This indicates that in the
northern half of the area falls providing appreciable run-off are likely to occur only
three times every two years and almost exclusively in the summer months. These
figures are not encouraging, and those for the southern half of the area are less so.
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X. AGRICULTURE

Because of the low and erratic rainfall, irrigation is necessary for agriculture.
From the topographic and soil aspects large areas of central Australia are suitable,
but areas with a suitable supply of water are limited. The amount of suitable water
will be the main factor in determining the future of agriculture in central Australia.
This has been discussed in more detail in Part VII.

(a) Water Supply

Because of the low rainfall and high evaporation the capital cost of surface
storage per effective acre-foot is high and the development of large storage reservoirs
which could provide water sufficiently cheaply for irrigation is impractical. Therefore
any agricultural development will be almost entirely dependent on ground water.

In Table 11 in Part VI are quoted tentative estimates of the amounts of suitable
water available in various basins. The estimated annual recharge is 70,000 ac. ft.

TABLE 25

NET EVAPOTRANSPIRATION ESTIMATES (IN.) AT ALleE SPRINGS AND TENNANT CREEK
----

Annual
October-March
April-September

Alice Springs

85
56
29

Tennant Creek

105·5
59
46·5

for six catchments and storage is adequate. These estimates do not include the small
supplies present on almost all properties and suitable for irrigating only a few acres.

Slatyer in Part III gives estimates of net evapotranspiration at various centres.
The relevant data for Alice Springs and Tennant Creek are given in Table 25.

Conveyance and application losses must be added to the net irrigation require
ments to estimate the gross requirements of water. If these losses can be kept to a
minimum, with irrigation areas in the immediate vicinity of wells, an allowance of
one-third of the net requirements should be adequate.

The preliminary estimates of the gross irrigation requirements based on the
above considerations and data in Table 25 are:

For a perennial crop 10 to 12 ac. ft.
For a summer annual crop (such as cotton) 5 to 6 ac. ft.
For a winter crop 3 to 4 ac. ft.

The estimated annual recharge of 70,000 ac. ft. should be adequate for 6000 to
7000 ac of perennial crops, 11,000 to 14,000 ac of summer crops such as cotton, or a
smaller area of summer and winter crops.

This does not take into account the recharge of aquifers in the catchments
mentioned in Table 12, or the possibility of using more saline waters. It also assumes
that the storage will not be drawn upon. In practice the potentially irrigable area
may be much greater than the figures mentioned above.



LANDS OF THE ALICE SPRINGS AREA 273

The existence of water sufficient to irrigate areas of this size would justify the
further research needed to permit the establishment of an irrigated agriculture.

(b) Soils and Topography

The soils over the aquifers are predominantly coarse-textured and very perme
able. However, since only a small proportion of the potentially irrigable area could
io fact be irrigated with the water available, io the majority of cases it should be
possible to find somewhat heavier and less permeable soils, e.g. red earths with
medium-textured topsoils, that would be suitable for flood or furrow irrigation.
Coarse-textured soils are less liable to progressive salinization and would, be particu
larly suitable in areas where more saline water has to be used. However, they have
a restricted available moisture rauge (4% io sandy spioifex soils and 7% in red
earth mulga soils) and would require very frequent wateriog and special irrigation
techniques such as sprinkling or perforated pipe delivery.

The salt content of the potentially irrigable soils is low and their reaction is not
far from neutral. Thus these two factors would not be important io determining the
choice of crops where good-quality water is available.

The fertility status of sandy soils and red earths is low and the application of
fertilizers would be necessary, although io some areas nitrogen would be supplied
naturally in irrigation water. More recent undifferentiated alluvial soils found in
most aquifer areas have an above-average phosphate content and a reserve of
unweathered minerals.

The topography of the potentially irrigable areas should not present major
irrigation difficulties.

(c) Crops*

Because no areas io Australia with a similar climate have an established agri
culture, local experience on which the selection of suitable crops could be based is
completely lacking. However, the south-western part of the United States and parts
of North Africa are sufficiently similar for experience in those areas to form a useful
guide.

Economic factors must also be considered. The area is isolated, beiog approxi
mately 1000 miles from the nearest large centre of population (Adelaide) and from
the nearest seaport. Rail freights per ton per mile to Adelaide are comparatively
cheap, but because of the great distance involved total freight costs are high and
would be an important consideration in selection of crops. Only crops which have a
local market or a high value per unit of weight and bulk could be economically grown.

(i) Fodder Crops.-It is difficult to assess the future requirements of the local
pastoral industry for fodder crops, and in the absence of such ioformation, it is
impossible to assess the economics of large-scale production within the area. Present
demands are mostly for supplementary feeding of horses and stud cattle. Supple
mentary feeding of breeders is not practised and at the present rate of improvement
of the iodustry it is unlikely to be iotroduced in the near future.

* Much of the information in this section has been contributed by J. J. Basinski (personal
communication).
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The demand for fodder crops at present and in the foreseeable future could be
satisfied by production of small areas on each property. The small quantities of water
required are available in most cases. Whether such a practice would compare econ
omically with more centralized, larger-scale production of fodder ou a cash crop
basis is at present unknown, but needs to be considered before recommending large
scale production. Fodder produced with irrigation by local farmers would also have
to compete with fodder grown relatively cheaply under natnral rainfall either north or
south of the area and freighted to properties.

(I) Luceme.-Many small areas oflucerne have been successfully grown in the
area (Plate 18, Fig. 2) and it is well adapted to the local environment. Yields are of
tbe order of 8-10 tons/ac/yr. In some of the areas it has been heavily infested with
witches' broom and on sandy soils it is likely to be attacked by nematodes. The area
may be well suited for the production of lucerne seed for export to southern Australia.

(2) Other Leguminous Foddel's.-There are many other legumes which deserve
consideration. They include Dolichos /ab/ab, a summer crop, which in northern Sudan
yields up to 10 tons ofhay from 2 or 3 cuts within 5 months of planting, and Trifolium
a/exandrinum, a winter crop with remarkably rapid growth.

(3) Cerea/s.-Some of the underground waters are rich in nitrate (as high as the
equivalent of 4 cwt of ammonium sulphate/ac. ft.). With these waters particularly
it may be more economic to grow cereal crops rather than legumes. Barley and oats
are probably suitable for winter growth and sorghum, maize, and bulrush millet
should be investigated for summer growth.

(ii) Cash Crops.-The local demand for cash crops is low and will remain so.
Local producers of fruit and vegetables may be able to compete with southern and
eastern producers for northern markets (mainly Darwin and Mt. Isa) but even
including these the total population is less than 30,000. Cash crops therefore would
have to be exported to southern markets and because of the high freight cost they
would have to have a high value per unit of weight or bulk. The cash crops worth
considering fall into several categories:

(I) Those specially suited for growing under irrigation in an arid enviromuent,
e.g. cotton and date pahns.

(2) Those which produce valuable primary cOll:unodities for export and by
products for which there is a local market, e.g. oil crops.

(3) Truck crops (fruit and vegetables) which could be produced out of season in
the area and command high prices on southern markets, e.g. tomatoes.

(4) Special crops which, because they are produced in the arid environment,
have special advantages over similar crops produced in wetter areas,
e.g. weed-free or diseasecfree seeds of southern crops such as lucerne.

Several are worth considering in more detail.

(I) Cotton.-Experience of cotton-growing under irrigation in Australia is
slight, and is completely lacking for central Australia. However, general experience in
other countries indicates that cotton should be well suited to the environment, and
that the more valuable long-staple varieties conld be grown.



LANDS OF THE ALICE SPRINGS AREA 275

Cotton produces two valuable primary commodities (lint and oil) which could
be exported from the area, and a by-product (protein concentrate) which would have a
local market in the pastoral industry. In addition aimost all of Australia's cotton
requirements are imported and production in central Australia would have an
import-saving value. The establishment of cotton-growing in the area could at least
donble the domestic cotton output of Australia.

(2) Date Fa/ms.-Little experience exists of commercial date-growiug in
Australia, but from observations of isolated trees and of one small orchard at Alice
Springs date pahns wonld be well suited to the environment. One thousand acres
bearing 3· 5 tons/ac would replace present Australian imports, and an additional
600 ac would supply New Zealand. At present import prices the total value would
be about £350,000.

Date palms are noted for their salt tolerance and conld be grown on waters
unsuitable for other crops.

(3) Oil Crops.-The area should be suitable environmentally for growing a
number of oil crops. The oil produced by these crops has a comparatively high value
and could be exported to southern markets. In addition high-quality protein con
centrates are produced as a by-product and these should find a local market in the
pastoral industry.

Oil crops worth investigating are linseed, safflower, sesame, castor, soya bean,
and peanuts.

(4) Truck Crops.-It is likely that the area could produce a variety of fruit and
vegetables for southern markets during periods when these commodities are out of
season in southern Australia. Crops such as tomatoes, capsicums, cucumbers, melons,
lettuce, asparagus, eggplants, citrus (particularly grapefruit), strawberries, etc. are
worth investigating.

It is unlikely that the demand for crops such as these would be large enongh
for them to form the basis of irrigated agriculture in the area. However, they would
be valuable side lines in an agricultural industry based on growing a crop such as
cotton.

(5) Special Crops.-In the Uuited States seed supplies of many crops normally
grown in more favourable areas are produced in arid areas under irrigation. This
can ensure weed-free or disease-free seeds. For example, in Arizona most irrigated
lucerne is cut 6-7 times per year and, in addition, one seed crop is produced.

XI. PRESENT AND POTENTIAL PRODUCTIVITY OF THE PASTORAL INDUSTRY

Cattle-grazing is the most important industry of the Northern Territory and
accounts for 48%of the total value of exports (Table 26). The Alice Springs pastoral
district carries about one-quarter of the total cattle population of the Territory but,
because of greater efficiency and better markets, is responsible for 54% of the value
of cattle exports and 26% of total export revenue (Table 27). The greater efficiency
of the industry in the Alice Springs area compared with other parts of the Northern
TClritory is due to a number of factors:
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(I) More stable markets with higher prices. Central Australian cattle are sold
on the Adelaide market for domestic use, while cattle from other areas in the
Northern Territory are mostly sold on Queensland markets for the export
trade.

(2) More accessible and better marketing facilities. The railhead at Alice
Springs is within 300 miles of the most distant properties. In other districts
the distances are much greater.

(3) A higher proportion of resident owners on relatively small properties. The
greater personal interest of resident owners generally results in a better
standard of property management.

(4) Freedom from ticks and pleuro-pneumonia.

TABLE 26

VALUE OF EXPORTS FROM NORTHERN TERRITORY

(Average of 3 years, 1953-56)
----

Northern Alice
Industry Territory Springs

(£'000) (£'000)

Cattle 2527 1373
Mining (excluding uranium) 2111 379
Pearling 622 -

Total 5260 1752

TABLE 27

CATILE INDUSTRY, NORTHERN TERRITORY

(Average of 3 years, 1953-56)

Total Percentage Percentage

District
Papula- Turn-off Turn-off Value of Tatal of Total

tion ('000) (%) (£'000) Cattle N.T.
('000) Value Exports

Alice Springs 273 52 19 1373 54 26
Others 735 52 7 1154 46 22

Total N.T. 1008 104 10 2527

I
100 48

The estimated average cattle population of the Alice Springs pastoral district
during the three years 1953-56 was 273,000. The area held under grazing lease or
licence was 95,000 sq. miles, of which 42,000 sq. miles was usable. Therefore the
average stocking rate of the leased country was 2·9 cattle per sq. mile and of usable
leased country 6· 5 cattle per sq. mile (Table 28). However, if it is considered that the
cattle only effectively graze on the usable country within 3 miles of water (i.e. 17,000
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sq. miles), the stocking rate was about 16 cattle per sq. mile. A striking feature of the
industry is that although the gross return per acre of leasehold country (Std.) is low,
the gross return per person is high.

Notwithstanding the greater efficiency and stability of the cattle industry in the
Alice Spriugs district over and above other districts of the Northern Territory,
iucreases in productivity are feasible. The most obvious development would be an
intensification of the iudustry over the 42,000 sq. miles of usable country, and of
primary importance in this respect wonld be the provision of additional watering

TABLE 28
STOCKING RATES, TURN-OFF, AND GROSS RETURN PER UNIT AREA ON VARIOUS BASES AND PER UNIT

POPULATION FOR 3 YEARS 1953-56

(Totals: cattle population 273,000, turn-off 52,000, gross return £1,373,000)

Stocking Rate Turn-off Gross Return

Basis
Cattle Cattle Cattle Cattle
per per per per per per

Sq. Mile Acre Sq. Mile Acre Sq. Mile Acre

Total area
144,000 sq. miles £9·10·0

Leased area
95,000 sq. miles 2'9 0·005 0'55 0·001 £14· 9'0 5~d.

Usable country
42,000 sq. miles 6·5 0·01 1·2 0·002 £32·14·0 Is.

Usable country within
3 miles of water
17,000 sq. miles 16 0·025 3'1 0·005 £80'15·0 2s.6d.

White population
approx. 300 900 per person 170 per person £4600 per person

poiuts to briug all usable country within effective grazing distance of water. From
Table 21 it is clear that, assuming the effective graziug range of cattle to be 5 miles,
64%of the usable area is developed and 36 %requires development. On this basis the
potential increase iu the number of cattle is approximately 150,000, amounting to
about 50% of the present population. Assuming that the effective grazing range is
3 miles, 37% of the usable country is developed. The potential iucrease in cattle
numbers with the development of the other 63% is about 450,000, amounting to
slightly more than I} times the present population. These figures iudicate that as far
as cattle numbers are concerned further development, although considerable, is not
unlimited. Consequently iu the long run improvement iu turn-off may be more
important than iucrease iu numbers.

The development of more, and therefore closer-spaced, watering points would
lessen tl,e control of stock by water, and might necessitate the erection of subdividiug
fences. This, iu turn, would allow the implementation of more efficient management
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systems based on range condition and trend studies. Associated with these develop
ments it is likely that limited areas of pasture improvement and of fodder crop pro
duction wonld be developed and that some supplementary feeding would be practised,
particularly if concentrates were available as by-products of irrigated agriculture.

Under bigher grazing intensities active range condition control would be
necessary to ensure maintenance of pasture productivity, and an efficient transport
system would be necessary to move stock in times of climatic crises. Of the 80,000
sq. miles of spinifex country (sand plains and dune fields) considered useless at the
present time, the sand plain country (40,000 sq. miles) may have some potential
dependent on results of investigations aimed at partly or completely replacing spinifex
with more useful species, or through the development of suitable management
practices. The stocking rate of spinifex sand plain country will always be limited by
the coarse-textured very infertile soils. However, on this large area even low stocking
rates would have a significant effect on the total cattle population of the district.

XII. CONCLUSIONS

Cattle-grazing on an extensive scale on native pastures is the main iudustry in
the area. The low and irregular rainfall, high evaporation, and infertile soils are
likely to maintain tbis position.

Although the cattle industry is efficient by Northern Territory standards there
is room for further intensification. Range management studies, and particularly
range condition and trend investigations, are necessary to determine the safe degree
of intensification and to enable the country to be developed for optimum production
consistent with maintenance of productivity.

An attempt has been made to estimate the available quantities of irrigation
water. The estimates are bigh enough to warrant thorough investigations to prove
them. If the estimates are substantiated, 6000-14,000 ac of irrigated agriculture
could be established. Cotton and dates are prospective crops.

The mining industry is, at present, small but supports settlement in two areas.

The spectacnlarly colourful mountain ranges, the appeal of the far outback, and
the dry winter climate are tourist attractions. The tourist industry has a high potential.
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Fig. I.-The land system ("an area or groups of areas throughollt which there is .. recurring pattern
of topography. soils. and vegetation") has been lIsed to map the lands. For example. in Jinka land
system (No. 41). a dissected granite plain traversed by quartz reefs and carrying sparse low trees over
short grasses and forbs. the rccurrence of the land units indicated by numbers (described in the lext)

is \cry evident.

Fig. 2.-Woolla land system is mostly 10\\, slOny calcrete platforms and \\inding unchanncllcd
valley floors in belts lip to 2 miles \\ide. In all. 88 land systems have been mapped and described.
These have been grouped inlo 8 "pasture lands" on the basis of their major p<lSlUrc types. Because
of the arid climatc the area is. and" ill remain, primarily pastoral. Parts or Woolla land systcm have
pcrrneable red earth soils suitable ror irrigation on thc nat floors bct\\een the limestone rises and
good Quality ground "ater at shallO\\ depth. Some other lands ha\e soils and ground "ater suitable

ror irrigation.
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Fig. I.-Spinifcx sand plains. dune fields. and plains comprise the largest (82.700 sq. miles) pasture
land. Hard spinifcx (Triodia basedoll"ii) is characteristic of Illost of the sand plain (Singleton land
system). Mature plants exhibit a typical "ring" formation and cover abOlIt 300

0 of the ground.
H:;ud spinifcx is <llso typical of the dune fields (Simpson Irlnd system). It is considered useless for

grazing.

Fig. 2.-Fcathcnop spinifcx (Plec/rocJllle schi/di) becomes increasingly important on sand plains
(Singleton land system) north of latitude 23 ~S. Typically a sparse cover of shrubs and low trees is

associated with it.
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Fig. 1. Sofl spinifc\ ITriodill pllIIgf'II::'). in ~Ollle areas \\ illl an upper SlOrey of snappy gum (EumlytJfIl\
brel"i!olia). is Iypical of some red earth soils on plains in the far north of the area (Wonorah and
Tennant Creek land sy~lcms). Sofl spinifc\ is grazed at a 10\\ siocking rate in some pans. cspcciall~

during droughts \\hell other pastures deteriorate badly.

Fig 2. In 1hz dune field.., (Simpson land sy~IClll) hard spinifc'I\ (Triadia bme(/oll"ii) co\crs all but the
rclathcly minor arcas of blLl"c sand 011 the unstable crests. Sandhill cane grass (Zygochloa paradoxa)
occurs as scattered clump::, on the crests. The parallel red sand dunes of the Simpson desert average
abolll 50 fl high, abollt SOO yd apart, and !la\e Oat sandy s\\ulcs. The eastern dune faces arc stceper

than the western.
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Fig. 1.~The short grass-forb paSlllrcs on young alluvia paslllrc land occupies 6300 sq. miles. Its
present year-long slocking rale averages about 7 c.mlc per sq. mile. Because of the occurrence of
water-holes in the channels, and the general u\'uilability of shallow ground waler, these arcas were
the first developed and parts have ocen heavily grazed. Coolibah (El/ca/YPllu' microtheca) is charactcT-

iSlic of alluvial basins in some flood-plains, especially \\ here rUll-on is received.

Fig. 2.-The flood·pl3ins afC associated \\ ilh the major rivers \\ hich arc shallow sand-filled channels
IIp to 400 yd wide cOllllllonly fringed by river red gum (E/lcafypf/ls coma/du/ellsis). They only flow for

shon periods after rain.
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Fig. I. -Allu\ iJI fans occur adjaccnl to mountain ranges. The)' mainly have cQ<use-textured alluvial
soils, sparse 10\\ trees (many of them palatable), and short grass-forb pnSlllres.

Fig. 2.-Northern bluebush (Chenopodium 1Iliricollllllll) is a palatable and nutritious shrub \\hich
grO\\5 in p::rioJically flooJcd allmial basins especially on clay soils. The pasture has a high siocking

rate (possibly 80-100 cattle per sq. mile) but is of minor importance in the Alice Springs area.
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Fig. I.-Short grass-forb p.lsturcs on nat or undul:lIing COUllIfY occupy 21.900 sq. miles of \\hich
JO.OOO sq. miles is mulga (Acacia lll/('um) countfy. The pasture varies seasonally in composition
(more grasses after SUIlllller rain. Illorc (orbs after \\inter rain) and density but has an average year
long slocking r'lIe of about 7 caltle per sq. mile. Many of the fOfms of Illulga are palatable and

provide useful lOp feed.

Fig. 2.-Following rains in mulga country shon grasses and (orbs grow rapidly bUI never produce
a vcry dense cover.
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Fig. I.-In most of lhe mulga country the trees arc nOI random I) di!.lributcd but occur in dense
groves 30-400 yd long and 5-50 yd wide, <;cparalcd b) llltcrgrmc area:-. \\here trees arc absen! or

sparse. The groves tend to be aligned along contours.

fig. 2.-Gidgce (Acada georgillfle) country occupies 2200 sq. miles of the short gras~-forb pa:.lures
on fiat or undulating country pasture land. It is most common in the nonh--caslcrn quarter of the
area, and is particularly associated ,~ilh limeslone. Gidgcc is a top-feed species although in puts of
the Northern Territory and Queensland to the cast of the Alice Springs area it is poisonous 10 :.hccp
and cattle in some seasons, However, dc,lIhs have not been recorded in the Alice Springs area.
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Fig. I.-WilchclIY bush (Acacia kempeollo) is a top·fccd slX""'Cics which characterizes 1000 sq. miles of
mostly limestone country.

Fig. 2.-Undulating country on granite and metamorphic rocks is characterized by sparse low trees
over shon grasscs and forbs.
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Fig. I.-Only 300 sq. miles of i\litchell grass (Aslrebla peclillwn) occur in the area. The year-long
stocking rale is 10-20 catlle per sq. mile.

Fig. 2.-~lilchcll grass is a perennial drought-evading grass gro\\ing in tussocks approx. 18 in. high
and 9 in. in diameter. In good seasons the intcrspaccs have a cover of short grasses and forbs.
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Fig. I.-The saltbush and bluebush pasture land occupies 3300 sq. miles mainly ill the southern.
low-rainfall part of the arca. It has a year-long slocking rate of 5 or less c~\11lc pcr sq. mile. Saltbush
(A/rip/ex ,"esicaria) is typical of the stony plains \\ith IcxturC-COlllrast soils (Endinda land system)

and is generally treeless.

Fig. 2.-A closely packed pavement of small Stones is typical or many areas of tcxture-COlltmSl soils
on \\hich sahbush is a cOlllmon \egelation.
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Fig. I.-The stony tablelands (Wilyunpa land system) in the sOllthern pan of the area are treeless
and carry a sparse cover of saltbush (Afl'iplex \'('!>'icaria) or Ba.uia spp. Mitchell grass (A.Hreb/a

peclil/{I/a) occurs ncar gilgais.

Fig. 2.-The dissected stony plains of Peebles land system carry sparse saltbush (Atripfex \'csicaria)
or BaHia spp. The stone mantle is derived from the destruction of the weathered land surface with

its silcrete e1uricfust.
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Fig. I.-Ahcrnating hills and lowlands occupy 13.500 sq. miles. The hills arc useless for grazing blll
the lowlands arc similar to shan grass-forb pastures on young alluvia or shon grass-forb pastures
on flat to undulating country pasture lands. The overall year-long stocking rale is about 5 cattle

per sq. mile.

Fig. 2.-The dissccted plateau of Rumbalara land system is another example of the alternating hills
and lowlands pasture land. The high plateau crcst "illl its silcrete duricrusl is the old land surface,

here dissected up to 350 f1.
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Fig. I.-Moulltains and hills occupy 14,500 sq. miles. The steep rocky slopes are inaccessible to
stock and therefore useless for grazing. However, fun-oIT from them forms the major part of annual

recharge to ground water.

Fig. 2.-$alt lakes (Amadells land system) with bare noars and fringed by dunes occupy 1800 sq.
miles. They are useless. for grazing.
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Fig. I.-Landscape e"olution can be traced from the Upper Cretaceous when marine wilhdra\\al
was followed by a long period of erosion that fOfmed a land surface of lillIe relief. The folded sedi

ments of the Davenport Range were bevelled as shown by the nat crests now surviving.

Fig. 2.-The old surface was beSt developed on the sort, flat-lying Cretaceous sediments in the
sOUlh-casl of the area where it survives in the summits of dissected plalcaux.
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Fig. I.-A distincti\c pattern of cast-\\CSI ridges and narro\\ \alc~ has formed on strongly folded.
illlerbcddcd. hard and ~on roc"s in the central part of the arca. Tmns\crsc drainage is I~picnl.

Fig. 2.-0n gently dipping rocks, panicularly limestones. ridges \\jtll smooth, slccply-conca\c
escarpments on a bas:l\ apron leading to \ale fill ha\c de\eloped. The hills and basal apron have a
cover of spinifcx (Triodia fOllgiceps) and the calcareous soils on the \ale fill carry shon grass-forb

pastures and scattered wilcheny bush (Acacia kempeal/o).
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Fig. l.-Catllc <lfe grazed on an extellsive scale and corllrollcd mainly by watering points spaced at
about IO-mile imervals. 400-1000 stock Illay be grazed around each \\~lterjng point. Under these
conditions the pasllIrcs in the imlllediate vicinit)' of the walering points arc completely destroyed
but can be regarded as a "sacrifice area", "hid is a normal fc~ltllrc of extensive grazing systems.

Fig. 2.-A recommendation arising from the survey is the establishment of range condition and
trend sllIdics \\jlll the object of formulating sound management policies aimed aI maximum pro
duction from the pastures consistent with the maintenance of productivity. Above is a st:1nd of
southern bluebush (Kochia flsrrorriclla) growing under gidgee (Acacia georgillae) which has been

over-grazed. Soil removal and the formation of stony pavements have follo\\cd.
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Fig. 1.-0ver-stocking \\ill give pasture deterioration leading 10 bare ground. Ho\\c\cr, bare ground
is a l1alUral feature of ungrazcd land during long dry periods \\here the natural pastures are

ephemerals that have dried up and blown away.

Fig. 2.-0vcr-grazing on fine-grained sandy and silty soils \\hich blow readily may result in extensive
scalds \\hich can only be fe-vegetated \\ilh the aid of mechanical treatment. Buffel grass has been

successfully established in furro\\s on scalded areas on (he Todd River flood-plain.
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Fig. I.-The extensive red earth plains have no organized dr;\inagc but sheel now callS~S concelltra

tion in low parts whence some infiltrates 10 ground \Vater.

Fig. 2.-Whcrc supplies of suitable·quality grollnd \\atcr arc available, crops Ciln be grown under
irrigation. lucerne produced yields of 8 10 10 tons per acre. A range of other crops could also be
grown. Waler in six basins north of Alice Springs is estimated to be sufficicllI 10 irrig3tC 7000 "errs.
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(Photo: AlIllra'im, S .. IO" an,1 Irformatiotl DureQIJ)

Fig. 1.- ndcr such .\rid conditions the forestry potential is limited. Ho\\c\'cr. narrow stands of
mill-size trees of river red gum (Eucaly"tus camafdfllellsis) fringe the larger \\3tercourscs. The timber

is used mainly for railway sleepers.

Fig. 2.-The mining industry is small at present but wide arcas of potentially mineralized rocks
have not been intensively prospected.
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(PIrOIO; AIU/m/i(m 1\'1'1\'$ "'/{/ III/Orl/WliOIl 11111/'(1/1)

Fig. I.-The tourist industry is rapidly increasing in importance and has a large pOlcmial. Ayers
Rock. which is 5 miles in circumference and rises 1000 ft from the sand plain. is one of the spectacular

scenic attractions.

Fig. 2.-Alicc Springs is a modern IOWI1 with a population of about 3500 and is amaclivcly set in a
v,lllcy in the MacDonnell Ranges. It is the only town in the area and is the Cel1lfC for the paslOraL
mining, and tourist industries. It is Ihe terminus of the railway from Adelaide and of the Stuart
highway 10 Darwin and is all imperium stop on the Adclaidc-Dan\in air route. It is the base for

COllncllan Airways. which serves most of the callie properties in the lonhcrn Territory.
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