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PART I INTRODUCTION AND SUMMARY DESCRIPTION OF THE
ALICE SPRINGS AREA

By G. A. StEwart* and R. A. PErrY*

I. 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°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-gast 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,

(2) 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 ez /. 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 produced. The method presupposes that a complete aerial photographic cover
of the area is available. The Alice Springs area was completely covered by aerial
photographs at a scale of 1:50,000 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 recognized:
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 aerial
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
duting January to March 1957. During this interpretation the country was mapped as

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



10 G. A. STEWART AND R. A. PERRY

accurately as possible in the light of knowledge gained during the first field season.
Additional traverses were planned to sample patterns not visited during the first ficld
season and to check doubtful parts of the mapping.

The second field season from June to September 1957 was similar to the first.
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Fig. 1.—-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 5% months in the field. The total length of traverses was 4500

miles (Fig. 1).
II. SuMMARY DESCRIPTION*
(@) 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.



LANDS OF THE ALICE SPRINGS AREA 11

and is therefore the trucking centre for cattle produced in the northern half of the
area. Catile produced in the southern half are trucked at small sidings between Alice
Springs and the South Ausiralian 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 catile 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.

(h) Chmate

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 arc generally
cool. Frosts do not occur in the far north, but in the southern half may be expected
during the period from late May fo 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.

(c) Physiography

Three physiographic provinces, each with several subdivisions, can be recognized
(Part VID).

(i) The central ranges occupy a belt in the centre of the area. The folded central
ranges, which include the southern part of the MacDonuell 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 sounthern 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 plateaux (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 pari of the relatively stable Australian 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 Palacozoic these
sediments were moderately to strongly folded in the southern half of the area. A long
period of erosion followed before deposition of Mesozoic sediments which underlie
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 subsequent
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 quartzite 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 arca 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 litile aliered at
intermediate levels, but the higher parts were etched out by erosion and exiensive
deposition took place in the lowlands. Internal drainage was initiated at this stage,
shggesting 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 previous 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 alluvial 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.
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(f) Soils

Normally in arid zones soils are shallow, weakly weathered, and generally
calcareous. 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 VIIL). 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 Australia. 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 generally 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 Iow woodland
(Part TX). 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 cuiting and a small amount of logging, Protection will be its main role in
the future. The native planis 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 epheterals, 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.

(i) 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 nwutritive 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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(iii) Pastures characterized by drought-resisting sclerophylious 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 blucbushes) are both palatable and nutritious. They are most
extensive in the southern half of the area. As they commonly occur in small patches
amongst inferior pastures, they tend to be selectively grazed.

(k) 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 number and
complexity of the land systems require a simplification of information in order that
broad generalities may be made about the use and potential of the lands. As the
area is, and will remain, almost exclusively a pastoral one, this simplification 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
different colours. The constituent subdivisions and individual land systems are also
listed and briefly described. The major features of the pasture lands and main
differences between land systems are indicated below.

(i) Spinifex Sand Plains, Dune Fields, and Plains.—This pasture land (82,700 sq.
miles) comprises plains with pastures dominated by hard spinifex with small areas of
feathertop spinifex and soft spinifex. The pastures are unattractive to stock, their
nutritive 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. 1 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 sand 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). Tt is most
common 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 occurs only near the northern margin of the area and has
soft spinifex pastures on undulating plain with red earth soils (Plate 3, Fig. 1).

Tennant Creek land system is similar to Wonorah, but contains appreciable
proportions of low hilly country.
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(i) Short Grass—Forb Pastures on Young Alluvia—This pasture land (6200 sq.
miles} includes flat to genily sloping areas of recent altuvium 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 Iand system includes the terminal flood-plains in the northern half of
the area and confains 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 Bassig spp. pastures with cld-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 {o 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 Iand system has mostly texture-contrast soils with Bassia spp. pastures.

Hamilton land system has clayey soils supporting short grass—forb, Mitchell
grass, or northern bluebush pastures intermixed with mulga country.

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 carth 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 plaing), Leahy land system (sandy alluvium), and
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Alinga land system (Palacozoic sandstone, shale, and thin limestone and sand plains).

Gidgee country (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. Qoratippra land system is similar but contains broad
drainage floors with red earth scils. 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. 1) includes Outounya
land system on granite and schist and Muller land system on conglomerate. They are
plains with shallow red soils and are drier environments 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 metamorphic rocks. The combination of
sparse low trees (mulga, whitewood, 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 11 constituent land systems—Alcoota, Ryan, BEnnugan, Jinka, Anderinda,
Barrow, Delny, Indiana, Unca, Dinkum, and Warburton—are alt formed on granite,
gneiss, or schist, 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 some spinifex
(1200 sq. miles) occurs on linear limestone tracts (Woolla land system) or on plains
adjacent to salt lakes (Titra [and system). Both land systems are stocked at a low rate.

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

(v) Mitchell Grass Couniry.—This pasture land (300 sq. miles) occupies only a
small part of this area, but is very extensive in the adjacent Barkly region, It occurs on
trecless gently sloping plains with heavy clay soils, and has a high carrying capacity
in normal scasons but has no fop feed to sustain cattle through long droughts (Plate 9,
Figs. 1 and 2), It occurs on alluvia near the central mountain ranges (Undippa land
system) or on calcareous terraces in basins within those ranges (Ambalindum land
system).

(vi) Alternating Hills and Lowlands—This pasture Tand (13,500 sq. miles)
includes mountainous or hilly country which is closely interspersed with valleys,
plains, and undulating country (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 utilized only where their size
warrants the supply 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, Chisholm, Napperby, Cavenagh, Aileron, and
Pularoo), folded sandstones and quartzites (Hann and Gillen), voleanic rocks
(Kurundi), limestones (Allua and Ilgulla), duricrusted shales {Rumbalara), sandstones
(Ilbumric, Kernot), shale (Coghlan), sandstone and limestone (Hogarth), dissected
gravel terraces (Weldon and Stokes), and chalcedony (Table Hill land sysiem).

(vil) Mountains and Hilis—These steep stony lands (14,500 sq. miles) are
inaccessible to stock (Plate 13, Fig. 1; Plate 14, Fig. 1; Plate 15, Fig. 1) 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), imestone (Huckitta), conglomerate (Pertnjara), shales

and limestone (Cherry Creek), gravel terraces (Reynolds and Berrys Pass), and
chalcedony (Santa Teresa land system).

{(viii) Salf Pars.—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

Caitle grazing (Plate 16, Fig. 1) is the most important industry in the area, the
cattle population being 273,000 in 1953-56. A small nuniber of sheep are run for wool,
but their numbers are decreasing. It has been estimated that of the 42,000 sq. miles of
usable pastures, only 17,000 sq. miles is within 3 miles of water and therefore effectively
grazed (Part XIT). Thus, provision of adequate watering points would permit more
than twice as many stock to be carried. With the present infensity 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 thers 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 Australian 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 successtul 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 iree 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. This may allow the introduction of pasture plants that could
normaily 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 availabilify of water, as the soil and topography of
large areas are suitable for irrigation (Part XII). Surface storage of water is un-
attractive because of the low and unreliable run-off, the high 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 ammonia 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 Touwrist Industry

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 earning 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. PErRRY,* J. A. MaABRUTT,* W. H. LITCHFIELD, T and T. QUINTAN]

The lands of the area have been mapped and described in 88 land systems
which are composite mapping units (Plate 1, Figs. ! and 2) developed and defined by
Christian and Stewart§ as *“‘an area or group of areas throughout which there is a
recurring pattern of topogfaphy, 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.8.LR.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 111, IV, VII,
VII, and IX. For climatic information one or more recording stations are listed for
cach land system. Data from these stations are tabulated in Part III. The main
groups of soils are referrgd to by name but the subgroups are indicated only 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 Fucalyptus 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.5.1.R.0., Canberra, A.C.T.
1 Division of Soils, C.8.1.R.(Q., Canberra, A.C.T.
I Resident Geologist, Bureau of Mineral Resources, Geology and Geophysics, Alice Springs,

N.T.
§ Cumistian, C. S., and STewWART, G. A. (1953).—General report on survey of Katherine—
Darwin region, 1946, C.8.L.LR.O. Aust. Land Res, Ser. No, 1,
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(1) Harts LAND SysteM (4500 sqQ. MILES)

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

21

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

Geomorphology.—Frosional 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.

Climate.—WNearest comparable climatic station is Alice Springs.

Unit Area Land Form Seil? Plani Community
1 Large Uplands: rounded, locally bevelled | Outcrop with pockets of shal- | 4. kempeana (witchetty bush)-Cassia
: crests, and rectilinear Tocky slopes | low, gritty and stony soils spp. or sparse shrubs and low trees over
attaining 60%; narrow, winding valleys sparse¢ forbs and grasscs or Triedia
clelandii (spinifex). Minor bare rock
2 Large Mountain ridges: nairow cresis with
stroctural benches and escarpments;
rocky slopes, attaining 60%; closely
spaced valleys as in umit 1
3 Medium | Granite domes _and iors: barc rock Sparse shrubs and low trees, or minar
suminits and rectilinear, boulder-strewn A. anewva (mulga) over Triodia prngens
slopes, 40-60%; natrow, joint-control- {soft spinifex), 7. spicata (spinifex), or
led wvalleys with sicep amphitheatral minor sparse forbs and grasses
heads, locally opening into small up-
land basins
4 Small TFrosional slopes at the foot of units 1, | Shallow soils—gritiy red clayey | Sparse low trees, or minor A. anewra
2, and 3: some Tock outcrops sands (3r), red earths (4a), and | (mulga) over short grasses and forbs
calcareous earths (94)
5 Small Drainage floors and tributary fans: | Coarse-lextured alluvial soils | Sparse low trees over short grasses and
narrow and disconlinuous (1a, 1k) forbs
6 Very Shallow chanrels —_— E. camaldulensis (red gam)-A. estro-
small phiolata  (fconweod)  over  Chloris
acicularis (curly windmill grass)

* The numbers in parentheses in this column refer to soll groupings in Part YI1L
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(2) Bonp SPRmGS 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, Arunta block, MacDonnell-Harts Ranges,

Geomorphology.—FErosional weaihered land surface: mainly very hilly country with narrow plains and relief
up to 500 ft; some rugpged terrain dissected up to 100 ft; dense subrectangular drainage.

Water Resources.

storages.

Climate.—Nearest comparable climatic station is Alice Springs.

Ground-water aquifers difficult to find, Some arcas have catchments suitable for surface

Unit Area

Land Form

Soit*

Plant Community

1 Large

Gneiss ridges and hills: up 1o 500 ft
high; rocky slopes, 35-605%,, with minor
gullies; narrow, joint-controlled valleys

2 Medium

Schist ridges: up to 100 ft high, forming
closely dissected tracts up to 500 yd
wide; short rocky hill slopes, 10-35%,
with basal colluvial aprons

Outerop with pockets of shal-
low, stony or gritty soil

A. kempeana (witchetty bush)—Cassia
spp., sparse shrubs and low trees or
minor A. ghewra (mulga) over sparse
forbs and grasscs

Az unit 1, plos 4. kempeana {witchetty
bush} over short grasses and forbs

3 Small

Erosional slopes at the foot of unit 1:
1-5%, and up #o 250 yd long; rock
ouicrops In upper scctors, shallow
gullying down slope

A range of mainly shallow soils
Including gritty red clayey
sands (3a), texture-contrastsoils
(7a), red earths (4a), and cal-
careous earths (6a)

A. anenra {mulga), minor 4. georginae
{gidgee), or sparse low trees over short
grasses and forbs. Sparse shrubs and
low trees aver Triadia basedowii (spini-
fex) on sandier paris

4 Small

Discontinuous drainage flats and hasins:
up ta 200 yd wide, with minor tributary
fans

A range of soils—alluvial soils
(1a, Ic, 14), red earths (44, 4e),
and texture-contrast soils (7g)}

Absent, sparse lpw trees, or minor
A. anenra (mulga) over short grasses
and forbs, Eragrostis eriopoda (woolly-
butt), or Arisfide browniana (kerosene
grass}

5 Very
small

Channels: up to 100 ft wide, and 5 ft
deep

Mainly coarse grit bed-loads

E. camaldulensis (red gum)—A. estro-
phioflata  (ironwood) over Chioris
acicelaris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(3) NarpereY 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—ReynoIds
Range; Lower Proterozoic, Warramunga geosyncline,

Geomorphology.-—FErosional 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 Resonrces.

suitable for surface catchments.

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

Isolated alluvial or fraciure aquifers may yield supplies of ground water. There are areas

Unit Area

Land Form

Soil*

Plant Community

1 Large

Granite hills: tors and domes up to
500 {t high; bare rock summits, and
rectilinear boulder-covered hill slopes,
40-60%, with minor guollies; short
colluvial aprons, 5-10%

2 Medium

Closely-set gneiss ridges and quariz
recfs: up to 50 ft high; short rocky
slopes, 10-35%;: parrow intervening
valleys

QOuicrop with pockets_of shal-
low, gritty or stony soils

Sparse shrubs and low trecs over sparse
forbs and grasses, Triedia spicate, or
Piecirachne prngens (spinifex)

E} Medinm

Interfluves: up te 20 ft high and } mile
wide; flattish or convex crests, and con-
cave margmal slopes attaining 2%

4 Medium

Brosional plains: up to [ mile in extent,
slopes generally less than 1%,

Mainly red earths (4a), locally

red claycy sands (34), and tex-
ture-contrast soils {7a), stony

soils near hills

Sparse low trees over short grasses and
forbs or Eragrostis eriopeda (woolly-
butt)

Drainage floors: 200480 »d wide, leng-
itudinal gradients about [ in 200

Mainly texture-contrast soils
{7€), locally alluvial soila (1)
and red earths

Eremophile spp.—Hakee lewcoptera
over short grasses and forbs; minor
Kochia aphylla (cotton-bush)

“Alluvial fans:

ill-defined distributary
drainage; gradients above 1 in 200

Aliuvial brown sands (1a) and
red clayey sands (3d)

Sparse low trees over short grasses and
forbs or Aristide browniana (kerosene
grass)

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

Red earths

Dense 4. anerra {mulga) over short
grasses and forbs

E Small
[ Small
7 Smail
8 Very
small

Chanaels; up to 50 yd wide and 5 ft
decp and braiding locally

Bed-loads mainly coarse prit

E. comaldulensis {red gum) — A, extro-
phiolata (ironwood) over Chloris acicn-
taris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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{4) CavenagH Lanp SysTEM (400 sqQ. 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,—FErosional weathered land surface: western part, hills up to 350 ft and sand-covered plains
with Iess 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 Area Land Form Soit* Flant Community
1 Medium | Granite hills: bosses and tors up to 350 | Outcrep: pockets of shallow, | Abscat or sparse shrubs and low trees
ft high; bare rock summits with minor | gritty or stony soil or A. kempeana (witchetty bush)-Cassia
laterite caps, and rectilinear, boulder- spp. over sparse forbs and grasses
strewn slopes, 45-70%
2 Small Dyke ndges up to 50 ft high and 1-3
miles long
3 Very Rounded hills of boulder conglomer-
small ates: rounded cresis, up io 150 ft high,
and convex stony slopes, up to 509
4 Small Erosional hill-foot slopes: 1-3%, and | A rangeofsoils, mainly shallow, | 4. kenpeana (witchelty bush) or miner
up to 400 yd long gritty red clayey sands (3a), cal- | A. calcicdla (myall) over short grasses
careous earths {6a), and tex- | and forbs
5 Medium | Interfluves: up to § mile wide and 30 ft | ture-contrast soils (74) with
high; stony, flat or convex crests, with | 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 § mile long: flai
floors, gradients mbout | in 350; con-
cave marginal slopes atiaining 0 5%
7 Small Shallow valley floors: flat, unchannel- A, arenra (mulga) over short grasses
fed surfaces up to 300 yd wide, scalded and forbs
locally
8 Small Texture-contrast soils (Te, 7{) | Kochia asirotricha {(blucbush) or XK.
aphylla
9 Small Allavial plains and sand plains: up to | Mo records, but probably main- | 4. gnewra (mulga) over short grasses
4 mile in extent, regional slopes less | Iy red clayey sands (3d) with, | and forbs or Eragrestis eriopoda
than 1%; ill- defined surface drainage | locally, brown gritty micaceous | (woollybutt)
sands {1a)
i0 | Very Bnirenched valley floors Coarse-textured ajluvial soils | Sparse low irees over short grasses and
small (1a, 1) and minor caleareous | forbs
earths (6m)
11 Very Chaaonels Bed-loads of coarse grit E. camaldidensis-4. estrophiclata over
small Chioris acicularis

* The numbers in parentheses in this columa refer to scil groupings in Part YIIL
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(3) ALeroN LAND SysTEM (100 SQ. MILES)

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

Geology.—Massive granite.

Quaternary wash,

Geomorphology.

and sand,

Water Resources.—Little prospect for obtaining supplies of ground water.

for surface storages.

Pre-Cambrian age, Arunta block, Mt. Doreen—Reynolds Range.

Climate.—Nearest comparable climatic station is Tea Tree Well,

25

Areas of

Erosional weathered land surface: hills in plains which are partially masked by alluvium

There are catchments suitable

Land Form

Soil*

Plant Community

Hills: tors and domes op to 350 fi high,
with steep boulder-sirewn slopes, 45—
70%; small slope gullies; short colluvial
aprons, 5-10%,

Outcrop with pockeis of shal-
low stony soil

Sparse shrubs and Iow tirees over
Triodia pungens (spinifex), minor T
Spivata (spinifex), or sparse forbs and
EBrasses

Alluvial fans: up to I mile [ong, gradi-
ents 1 jn 100 to 1 in 200; channclled
upper sectors, with distributary zones
down slope

Alluvial brown sands {1a) and
red clayey sands (3d)

Sparse low trees over short grasses and
forbs or Aristida brownigna (kerosene
grass}

Erosional intermont plains: up to 4 mile
wide, with little channel drainage

Red earths (44, 4e) with minor
alluvial variants

A. anenrq (mulga) over Eraprostis
eriopoda (wocllybutt) or Plectrachne
schinzii (spinifex} '

Sand plain: no surface drainage

Red clayey sands {3d)

Sparse shrubs and low trees over
Plectrachie schinzii (spinifex)

Unit Arca
1 Large
2 Medium
3 Medium
4 Medivm
5 Smal|

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

Mainly gritty red clayvey sands
{34} and stony soils; locally
texture-contrast soils (74)

Sparse [ow trees over short grasses and
forbs

* The numbers in parentheses in this colomn refer to soil groupings in Part VIIL
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(6) BoeN LAND SysTEM (2700 $Q. MILES)

Gentily undulaiing 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 basing and piedmonts.

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

Water Resources.—Ground-water prospects variable. Good-quality water is available from thin aquifers in
the minor basins and piedmonts. Aquifers diffienlt 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.

Soil*

TPlant Community

Mainly red earths (4a, 4g, loc-
ally 48), local red clayey sands
{3a), texture-contrast soils (7a),
and gutcrop

A. aneura (mulga), minor 4. kemipeana
(witchetty bush), or A. georginae
{gidgee) over short grasses and forbs, or
minor Eragrostis eriopoda (woollybutt)

Red earths (4e)

Dense A. arewra (mulga), or minor
A. kempeana (witchetty bush) over
Chloris acicutaris (curly windmill grass)

Unit Area Land Porm

1 Large Interfluves: up to 2 miles wide and 20 ft
high; flattish or convex crests, and
steeper concave marging

z Smail Low rises or slopes on the dissccted
margins of nnit 1: lateritic cappings and
outcrops of weathered or fresh rock

3 Small Drainage depressions: up to 400 yd
wide, longitudinal gradients 1 in 250 to
1 in 500; flat Aoocrs, with congave mar-
gins up to 0-4% .

4 Very Low hills on unit 1

small

Outcrop with pockels of shal-
low, stony or griity soil

Sparse shrubs and low trees o1 4. kemn-
peana—Cassig spp. over short grasses
and forbs or sparse forbs and grasses

* The numbers in parentheses in this ¢column refer to seil groupings in Part VIII,
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(7) WARBURTON LAND SysTEM (600 SQ. MILES)

Sparsely-timbered granite plains in the north and north-west of the area, mainly near Coniston homestead,

Geology.—Quaternary soils and Tertiary “deep weathering profile”. Overlying Pre-Cambrian granite, schist,

and gneiss,

Geomorpholegy.—Frosional 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 Trec Well.

Land Form

Soil*

Plant Commumnity

Tnterfluves: up to § mile wide and 15 fi
high; flat or slightly rounded stony
crests with minor rock outcrops; short
cohcave marginal slopes aitaining 1%

Mainfy red earths (44), locally
red clayey sands (3a), and stony
solls including texture-contrast
soils (Ta)

Sparse low irees, 4. eneurg (mulga), or
A. kempeana (witcheity bush) over
short grasses and forbs or Eragrostis
ertopoda (wooliybutt)

Drainage floors: up to 300 yd wide;
flat, unchannelled central tracts and
gently sloping margins

Presumably red earths as 4e

A. aneure (mulga) over short grasses
and forbs or Eragrostis eriopoda
{weollybutt)

Short vailey heads shallowly entrenched
on the flanks of unit 1: vnchannelled
floots up to 500 yd wide liable to shal-
low gullying; longitudinal gradieats
above 1 in 500

Texture-contrast soils (7¢)

Eremaophila spp—Hakea leucoptera over
short grasses and forbs or Bassia spp.;
or minor Kechia aphylia (cotton-bush)

Small hills and quartz reef ridges: up to
30 ft high

Qutcrop with pockets of shal-
low, gritty ot stony soil

Sparse shrubs and low trees over
Triodia pungens (spinifex), I. spicata
(spinifex), or sparse forbs and grasses.
Far north: B, brevifolia (saappy gum)
over Triedia pungens (spinifexy or
Plectrachne pungens (spinifex)

Unit Area

1 Very
large

2 Medium

3 Small

4 Very
small

5 Yery
small

Channels: wide, shallow, and braiding

E. camaldilensis (red gum)-A, esire-
phislata (ironwood) over Clioris acicu-
laris (curly windmill grass)

# The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(8) TeTkmNs LAND SysTEM (100 5Q. MILES)

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

Geology.—Tertiary “deep weathering profile”. Overlying massive Pre-Cambrian granite.

Geomorphology.

*

Trosional weathered land surface: pencplain 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.

Plant Community

Sparse shrubs and low trees over
Triodia basedowii (spinifex} or Cussia
eremophila over short grasses and forbs

A. areura {mulga) over Eragrostis erio-
ponl';:t (woollybutt} or short grasses and
forbs

Unit Area Land Form Soil*

1 Small Sand dunes: up to 20 ft high, trending | Red sands (3f)
NNE,; bread flat cresls, and steeper
eastern flanks; siabilized by vegetation

2 Small Dune swales: up 1o 300 yd wide, locally | Red clayey sands {34)
receiving run-on from unit 4; minor
ferricrete or calcrete sxposures

3 Medium | Sand plain: down slopes from flood-
outs of unit

4 Small Drainage floors: ug to 4 mile wide, with | Red clayey sands (3d) and red
flat, unchannelled, contral tracis and | earths (dd)
gently sloping concave margins

5 Medium | Interfluves: up to  mile wide and 15 ft | Red earths (4f, 4g}
high; bevelled or slightly rounded stony
crests

[ Small Calcrete platforms: up ¢o 30 ft high; | Red clayey sands (35), red
uneven suefaces with some sand cover; | earths {45), and stony, shaltow
steep escarpments with stony upper | soils, probably calcareons, near

slopes and basal sand aprons

escarpments

A. kemiuemm (witchetty bush) over
Triodia longiceps (spinifex)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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Granite plains in the far south of the area.
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Geology.—Massive granite and schist. Pre-Cambrian age, Arunta block, Mann-Musgrave Ranges. Areas of
Quaternary wash and alluvium.

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

Water Resources.—Isolated aquifers may yield moderate to very small supplies of variable-quality water,
Surface catchment may be necessary.

Climate.—Mearest comparable climatic station is Henbury.

Plant Community

A. kempeana (witchelty bush), minor
A. anewra (mulga), or A. calcicola
{myall), over short grasses and forbs;
minor areas treeless with Arriplex
vesicaria (salébush)

Mainly trceless, minor areas A. areura,
A, calcicola, or A. kempeana over
Koehia astroiricha; minor X, aphylla or
samphire

Kochia astrofricha (bluebush), Baossie
spp., miner K. aphyfla (cotlon-bush),
of Artirocreiman (samphire)

A. arenra (mulga) over short grasses
and forbs or minor Eragrostis eriopoda
(woollybuit)

A, aneurg (mulga) over Chioris acicu-
lariy (curly windmill grass)

Unit | Area Land Form Soil*
1 Medivm | Erosional plains: flat surfaces with | Unknown — probably rather
minor calerete exposures and selectively | coarse-fextured soils (34, 45,
weathered, branching depressions 44} .
2 Large Interfluves: np ta 20 fi high and ¥ mile | A range of mainly shallow soils
wide; bevelled or rounded stony crests | —red clayey sands (3n), calgar-
with miner cutcrops; steeper margins, | cous earths (6a), and as unit 3
0-52%
3 Very Texture-contrast soils  (7a),
small cccasional gilgais (Ba)
4 Small Main valley floors: slightly entrenched, { Coarser-textured 1iexturc-gon-
flat floors up to 500 yd wide, with dis- | trast soils (e, 7i)
continuous channel drainage
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; fat, scalded central | Coarser-textured red earths
small tracts, and concave margins attaining | (45, 4d)
- 5%
7 Small Alluyial plains and tributary drajnage | Unknown—probably rather
floors: flat surfaces with minor calerete | coarse-textured soils
€XposUics
8 Small Tributary valley floors: flat, unchannel- | Alluvial reddish clayey sands
led surfaces up io 200 yd wide (17
9 Very Channels: up to 75 yd wide and incised —
small up to 15 ft, locally with low calcrete
terracts

A. anetira o1 E. camaldulensis—A. estro~
phiclata over Chioris acleularis

* The numbers in parentheses In this column refer o soil groupings in Part VITI.
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(10) Hanw LanD SysTeEM (1500 sQ. MILES)

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

Geology.—Sandstone, quartzite, siltstone, and conglomerate. Lower Proterozoic age, Warramunga geosyncline
(Hatches Creek group); Upper Proterozoic age, Ngalia trough, Georgina basin (Mopunga group in pari);

upper Palacozoic age, Ngalia trough.

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

Water Resources.

Aquifers are difficult to find in the metamorphic rocks.
Climate.—Comparable climatic stations are Tea Tree Well and Barrow Creek.

Good supplies of moderate-quality water are available from sandstones and limestones.

Unit Area Land Form Soil* Plant Community
1 Large Ridges: up to 300 ft hiph; cscarpments | Outcrop, very little soil Sparse shrabs and low trees, minor 4,
with sheer rock faces and gullied rock- anenra (mulga), A. georginge (gidged),
strewn lower slopes, 15405, dissected A. kempeata (witchelly bush)} or {in far
dip slapes with secondary ridges; trans- north) £. brevifelia (snappy gum) over
verse drainape gaps Triodia pingens (spinifex), T. spicata,
minor 7. longiceps, (in south) T. cle-
2 Medium | Uplands and hills: rounded, locally Jandii, (in north) Plecirachne pungens
bevelled summits somewhat [ower than (spinifex), or minor sparse forbs and
unit [, with minor weathering crusis; EI4s828
steep hill slopes; closely-spaced branch-
ing valleys
3 Yery Ercsional slopes at the foot of units 1 | Shallow, stony or sandy soils E. microtheca (coolibah), A. anenra
small and 2: approximately 1-2%, and up to (mulga), (in far north) E. brevifolia
300 yd long: stony susfaces with rock {snappy gum), or sparse shrubs and low
outcrep, with shallow gullying in lower trees over friodia pangens (spinifex) or
parts T. spicaiq
4 Very Short colluvial aprons: stony slopes, Sparse low trees over short grasses and
small atfaining 10%, terraced locally farbs
5 Small Alluvial fans, coalescing down slope as | Maioly red clayey sands (3d), | Sparse shrubs and low trees over
alluvial vales up to 14 miles wide: gradi- | lacally red earths (44, 4e) Triadia basedowii (spinifox) or minor
ents 1 in 23 to ! in 250; terraced up to T. pnngens (gpinifex)
5 ft locally
6 Small Flood-plains: up to 400 yd wide Mainly alhsvial soils (1%, 1{); | On alluvial soils sparse low trees over
Iocally red clayey sands (3d), | Aristida browniana; on red earths A,
red earths (d4d, 4¢), stony or | anewra (mulga) over short prasses and
gravelly soils, and very locaily, | forbs; on vellow earths E, microtheca
yellow earths (5a) {coolibah) over Chrysopogon fallax or
Themeda avenacer
7 Very Channels: up to 50 yd wide; meander- — E. camaldulensis—-A. estrophiolate or E,
small ing or braiding lower sectois, with microtheca, over Chloris acicilaris,
alternate deep and shallow reaches Themeda avenacea, T. australis, or Both-
riochloa ewartiana-Fulalia filva

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(11) WonoRAH LanD SysTeM (4600 SQ. MILES)

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

Geology.—Tertiary ““deep weathering profile”. Developed on fat-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.

surface drainage.

Erosional weathered land surface: stable or lightly dissected peneplain with little organized

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,

Soil*

Plant Community

Mo records for this region but
probably red clayey sards (34,
3e) and red earths {4/ )as for the
dominant soils of this land
system in the Barkly region;
and presumably some shallow
stony soils

Presumably outerop and shal-
low, stony soils

Sparse shrubs and low irees, minor
A. anewra (mulga), or E. brevifslia
(snappy gum) over Triodin pungens
{spinifex

Unit Area FLand Form
1 Large Higher parts of plain: lightly-stripped,
stony surfaces with outcrops of weath-
ered rock and surface limestone; dis-
corganized surface drainage
2 Large Lower parts of plain; flat plains with no
surface drainage
3 Small Strike rises up to 30 fi high and § mile
wide; bevelled stony crests; marginal
slopes, up to 400 yd Jong and attaining
5%, with short, incised drainage
chanmels
4 Very Hills: of various forms, up 1o 100 it
small high
5 Very Alluvial fans: up to 4 mile long
small

Presumably red clayey sands
(3d)

Sparse shrubs and low irees or E. breyi-
Jolta (snappy gum) over Triodia pungens
{spinifex} or 7" longiceps (spinifex)

* The numbers in parentheses in this column refer to soil groupings in Part VIIT,
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(12) AviNga Lawp 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 Palacozoic age, Georgina basin {Sandover beds).

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

Water Resources.—Supplies of good to moderate-quality water available at moderate depths from sandstone
and limestone aguifers.

Climate.—Nearest comparable climatic station is Barrow Creek.

Land Form

Soil*

Plant Comnmumnity

Plains: up to 1 mile wide; little channel
drainage

Red earths (4e)

A. arenra (mulga), minor 4. georginae
{gidgee) over short grasses and forbs or
Eragrostis eriopoda (woollybutt)

Sand plain in unit 1

Red clayey sands (34

Sparse shrubs and low trees over
Triedia pungens {(spinifex), T. basedowii
(spinifex}, or Plectrachne pingens
(spinifex)

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

Ouicrop, with shallow stony
soil

Sparse shrubs and low trees over
Triodia prungens (spinifex)

A. Ekempeana (witchetty bush)—Cassic
spp. over gparse forbs and grasses

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

Shallow, stony soils, including
texture-contrast soils (7d); red
claycy sands (3¢} and 7red
carths {4f)

Rassia spp., Atriplex vesicaria {sall-
bush), or Triedia longiceps (spinifex), A.
georginae (gidgee) over bare ground

Pans and swamps: up to 1 mile in
extent; branching iributary flals, and
gently sloping margins

Coarse-siructured clay soils

(85, very locally 84)

Absent or E, micrathecqa (coolibah) over
Chenopodimn anricomtum (bluebush) or
Astrebla lappacea (curly Mitchell grass)

Yellow earths {54) and locally a
texture-contrast soil (74)

E. mierotheca (coolibah} or minor A,
aneura {mulga) over short grasses and
forbs or Eragrostis eriopoda {woolly-
butc}

Unit Area
i Large
3 Small
3 Small
4 Small
5 Very

small
6 Very
small
7 Very
small

Calerete platforms on unit 4: up to 15 ft
high, with stony higher parts and sand-
covered lower parts

Calcrete exposures gad shallow
calcareous earths {6a)

A. kempeang (witcheity bush) over
short grasses and forbs

* The numbers in parentheses in this column refer to soil groupings in Part VI,
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{13) OorATIPPRA LAND SySTEM (200 s0. MILES)

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

Geology.—Gently dipping interbedded dolomite, limestone, and shale. Lower Palaeozoic age, Georgina basin,

Geomorphology.—FErosional 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.

Climate,—Nearest comparable climatic siation is Urandangie,

Unit Area Land Form Soil* Plant Community

1 Large Interfluves: up to 2 miles wide and 3 ft | Mainly red earths (48); locally, | A. georginge (gidgee) or 4. kempeana
high; flat, stony cresis with reck out- | shallow, stony soils and calcar- | {witchetty bush) over short grasses and

crops and seme calcrete; gently sloping | eous earths (6b) forbs
margins with shallow, branching valley
heads

2 Medium | Drainage floors; straight-sided valleys | Red earths {de, 4g) Mainly A, arenre (mulga) over short
up to § mile wide with flat, nnchannel- grasses and forbs; minor sparse shrubs
led floors and _luw trees over Tn'od::a_ pURZERS

{spinifex) or T, basedowii (spinifex)
3 Very Alluvial basing in unit 2 No records E. microtheca {coolibah) over Chryso-
small pogon failax {golden-beard grass)

* The numbers in parentheses in this column refer to soil groupings in Pact VIIT.
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(14) CaisHorM LAND SysTeM (200 Q. MILES)

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

homesteads.

Geology.—Tertiary “‘deep weathering profile”. Developed on Pre-Cambrian schist and gneiss.

Geomorphology.—Partially dissected erosional weathered land surface: vndulating peneplain remmants 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.

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

Unit Area Land Form Seil* Piant Community
1 Medium | Undulating surfaces; up to 1 mile in | Red earths (4g) A. anerra (mulga) over short grasses
extent, relief up ta 10 ft; stable surfaces and forbs
wwith lateritic and calcareous weathering
crusts
2 Small Limestone cappings: forming flat- | Shallow soils—including stony | Sparse shrubs and low trees over
topped rises up to 15 ft #bove units 3 | soils and calcareous earths (6r) | Triodia longiceps (spinifex)
an
3 Medium | Siripped interfluves: bevelled stony
crests up to 400 yd wide and 25-75 ft
high, swith outcrops of fresh and
4 Small weathered rock; steep, rocky margins | Outerop of ferrnginous rock | 4. kempeana—Cassia spp. or minor 4,
with shailow, stony soils arienra (mulga) over sparse forbs and
grasses
5 Small Valley floors: flat floors up to 300 yd | Mainly texture-contrast soils | Sparse low trees over short grasses and
wide, with restricted channelling, some | (7g) wiih, Iocally, gilgais and | forbs
scalding, local gilgais, and minor allu- | smail areas of coarse-structured
vial basins clay soils (8a)
6 Yery Channels: up to 50 yd wide; shallow, _ E. camalduiensis (red gum}-A. esiro-
small and locally braiding phiglata (ironwood) or E. miicrotheca
{coolibah), over Chloris acicularis
(curly windmill grass)

* The anumbers in parentheses in this column refer to soil groupings in Part VIIL
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(15) DeLNy Lawp SysteM (500 5Q. MILES)
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Broken country with moderate relief (Plate 8, Fig. 2) in the east central part of the area, between Mt. Riddoch
and Delny homesteads.

Geology.—Schist 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.—Partially 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 vield supplies of variable-
quality water. There are catchments suitable for surface storage.

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

Soil*

Plant Community

A number of soils with marked-
Iy different characteristics in-
cluding red earths {4g), calcar-
eous earths (65), and outcrop
with shallow stony soils, incla-
ding texture-contrast soils

A. aneura (mulga), 4. gesrginags (gidgee)
or A. kempeana (witchetty bush) over
short grasses and forbs, Eragrosfis
eriopoda (woallybutf), or Bassia spp.;
niinor Koechia asfrotricha {bluebush)

On areas of fresh crystalline
rock, pockeds of shallow, stony
or gritty soil

On chalcedonic rock and cal-
crete, pockets of shallow, stony
calcareons earths

Absent or A. anewra (mulga) over
sparse forbs and grasses

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

As units 1 and 2 or sparse low trees
over short grasses and forbs or Bassia
Spp.

Texture-contrast soils (74} with
gilgais (8a)

Bassia spp. or Atriplex vesicaria (salt-
bush}

Mainly red earths of varying
texture (44, 4€); local allnvial
variaats

A. anenra (mulga) or sparse low frees
over short grasses and forbs or Ergg-
rostis eriapoda {woollybutt): minor
dense A4, georginae {gidgee) over bare
ground

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

Absent or minor dense A. georginae
(pidoee) over short grasses and forbs,
Eragrostis xerophila {neverfail), or bare
groun

Unit Arga Land Form

1 Medium | Undulating plains: np to 1 mile in
extent, with up to 20 ft relief; weathered
surfaces with some calerete cover

2 Small Spurs, mesas, and accordant ridges: up
to 100 fi high; stripped laterite cap-
pings, and steep slopes in calcified or

3 Small {resh rock

4 Small

3 Small Interfiuves: up to 10 fi high; bread,
fattish stony crests and concave maz-
gins

& Small

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

8 Small Tributary valley floors: up to 200 yd
wide; fiat floors with nuomerous small
gullies but few large channcls

9 Very Channels: up to 200 ft wide and 5 ft

small deep

Dense A. anewra (mulga) over short
grasses and forbs or E, camaldulensis
(red gum)}-A. estrophiolata (ironwood)
over Chioris acicularis {curly windmill
Brass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL.
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(16) Kurgera LanD SyYSTEM (<50 $Q. MILES)

Broken country with little relief in the far 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 [and surface: undulating plains with moderately
dissected weathered lower tracts.

Waier Resources.—Metamorphic rocks vield small supplies of water of variable quality. There are areas suitable
for surface catchment.

Climate.—Nearest comparable climatic station is Henbury.

Unit Area Land Form Soil* Plant Community
1 Medium | Interfluves: up to § mile wide and up to | A range of soils—gritty red | Absent or Cassia erestophila over short
50 ft above unit 3; flat crests and | clayey sands (3a), calearecus | grasses and forbs
steeper marging, locally attaining 10%; | earths ({6a), texiure-comirasi
stony surfaccs with some calcrete cover sm[s (7a) with occasional gil-
gais (8a). and very locally red
earths (4d, 4e)
2 Very Marrow dyke ridges: up to 25 ft high, | Ouicrop, very little soil Absent or sparse shrubs over sparse
small with steep, boulder-mantled slopes forbs and prasses
3 Small Laterite-capped mesas and benches: up | Outcrop, and shallow, stony | Atriplex vesicaria (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 L[mestone-capped plateaux up to 100 | Ouicrop, and shallow, stony | Absentor minor 4, aneura (mulga) over
ft high; rocky summits, breakaway | calcareous earfhs Atriplex vesicarie (bladder saltbush) or
marging, and stony, gullied hill slopes, Kochia astrofricha (blucbush)
10-25%
5 Smal] Slopes below units 3 and 4: 0-5-3%, | Texture-contrast soils (7e, )
and up to 500 yd long; stony surfaces
subject to scalding and shallow gullying
& Smal} Plains: with less than 5 ft relief Absent or 4, kempeana (witchetty bush)
over short grasses and forbs; A. anenra
{mulga) over Kochia astrotvicha (blue-
bush); Atriplex vesicaria {bladder salt-
bush)
7 Very Valley floors: flat, scalded surfaces up Absent; minor 4. caleicola (myall) over
small to 300 yd wide and lowered to 5 ft in short grasses and forbs; Kechia astro-
unit 6 fricha (bluebush), K. aphylla (coiton-
bush), or Atriplex vesicarie (bladder
saltbush)
8 Very Channels: up to 10 yd wide; discontinu- R — A. aunewra (mulgz) over short prasses
small ous, shallow, and braiding [ocal[y and forbs or [Eragrostis erigpoda
(woollybutt)

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(17) PuLaroo LAND SysteM (100 5Q. MILES)

An area of sparsely fimbered broken lowlands on granites, in the north-west of the area.
Geology.—Massive granite and gneiss. Pre-Cambrian age, Arunta block, Mt. Doreen—-Reynolds Range.

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

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

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

Unit Artea Lard Form Soil* Plant Community

1 Large Interfluves: up to 500 yd wide and 30 1t | Gritty red clayey sands (3a) and | Sparse Iow trees or minor A, kempeana
high; bevelled stony crests and steeper, | red earths (47); minor salting in | (wiicheity bush) over short grasses and

gullied marginal slopes vp to 5% pgullies forbs
2 Very Small hills: tors up to 50 {1 high, with | Quicrop, 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 flcors: flat scalded surfaces up to | No records, probably coarse- | A. auenra (mulga) over short grasses
small 300 yd wide textured allnvial soils and forbs
4 Very Channe].s:. up to 50 yd wide, shallow, _— E. camaldulensis (red gum)-A. estro-
small and braiding locally phiolata (ironwood) over Chloris acicu-

faris {eurly windmill grass)

* The numbers in parentheses in this column refer to spil groupings in Part VIII,
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{18) Aicoora Lawp System (1100 sQ. MILES}

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

Geology.

relatively fresh rock.

Tertiary “deep weathering profile” on Pre-Cambrian schist, gneiss, and granite,

Small areas of

Geomorphology.—Partially dissected erosional weathered land surface: extensively siripped 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 arc arcas suitable for surface

catchment.

Climate.—NMearest comparable climatic station is Tea Tree Well,

Land Form

Soil*

Plant Community

Gently endulating plains; relief up to
20 ft

Mainly red earths (4g), locally
texture-contrast soils

A. areura {mulga) over short prasses
and forbs or Fragrostis erigpoda
(woollybutt)

Slopes below units 3 ‘arlld 6: erosional
and depositional in origin

Texture-contrast soils (7e, 74,
Te, Tg)

Bassie spp., short grasses and forbs, or
Kochia astrotricha (bluebush), in some
parts with Eremophile spp.—Hakea
feucoptera

Minor A. anemra (mulga) or A. geor-
ginae {gidgee) over Bassia spp.

Stripped surfaces: uneven terrain, with
many outcrops of fresh and weathered
rock, and some surface limestone

Shallow stony seils and calear-
eous earths (6r, 66)

A. kempeana (witchetty bush) over
short grasses and forbs

Alluvial flats on unit 1: stony surfaces,
with some gilgais

Mainly red, coarse-structured
clay sofls with gilgai depres-
sions  (8a); texture-contrast
soils {7g) may occur marginatly
to or in a complex with 8a

Bassia spp., shori grasses and forbs,
Kochia ~astroiricha  (bluebush), K.
apliplle {cotton-bush), Asirebla pectin-
ma (Mitchell grass), or Eragrostis
xeraphile (neverfail)

Valley plains: typically uachannelled

Mainly red earths (4d, 4e), loc-
ally altuvial variants

Sparse low trees over short grasses and
farbs or Chloris acicularis (curly wind-
mill grass)

E. cwmaldidensis (red gum)—A. esiro-
phiolaia {ironwood) over Chioris acicu-
laris (curly windmill grass)

Unit Arca

1 Medium

2 Medium

3 Very
smail

4 Very
small

5 Very
small

i3 Very
small

Mesas and broad rises: wp to 50 ft high,
with flat cappings of lateritic ironstons
gravel

Quterop with shallow stony soil

A. anenra (1nulga) or sparse shrubs and
low trees over sparse forbs and grasses;
minor Kechia gstroiricha (blucbush)

* The numbers in parentheses in this column refer to soil groupings in Part VIIIL.
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(19) Ryan LAnND System (300 SQ. MILES)
Stony granite plains with sparse vegetation in the northern half of the area.

Geology,—Granite 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 sclectively weathered rocks; subreciangular drainage pattern.

Water Resonrces.— Prospects for nseful supplies of ground water are poor, surface catchment recommended.

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

TUnit.| Area Land Form Soil* Tlant Community
i Large Interfluves: up to § mile wide and 20 fi | Maialy texture-conirast soils | Absent or FEremophila spp.,, Hakea
high; convex or bevelled stony crests; | (7a, 7e), locally red earths (4a) | lencoptera over short grasses and forbs,
sleeper, concave margins, up to 1%, Bassia spp., Eragrostis xerophila (never-
with rounded valley heads up to 300 yd fail), Arriplex vesicarin (bladder sali-
wide and 5 ft deep bush), or Kechia apliyila (colton-bush)

2 Medium | Tributary valley floors; up to 200 yd
wide, locally opening into plains up io
500 yd wide; drainage tracis marked by
linear scalding and shallow gullying,
with restricted channelling in lower

sectors
3 Small Hills and bevelled rizes: tors and domes | Outcrap, with shatlow stony or | Sparse shrubs and low frees over
up to 50 ft high, with thin laterite or | gritty seils Triodia pungens (spinifex) or T\ spicata
silcrete crusts locally (spinifex); or 4. aneuwra {mulga) or A.
kempeana (witchetty bush)-Cassia spp.
over sparse forbs and grasses
4 Very Short slopes below unit 3: 0:3-3%; | Griity red clayey sands {34} and | Sparse low trees or 4. auewra (mulga),
small shallow gullying on lower paris atluvial brown sands {1a) minor A. kenpeana (witcheity bush) or
A, georginae (gidgee) over short grasses
and forbs or Eragrestis eriopoda
{woollybutf)
5 Small Main valley floors: widening to 1 mile | Red earths (de) A. wieura (mulga) over short grasses
in the lower sectors and forbs or FEragrostis eriopada
{woollybuti)
6 Very Channels: up to 73 yd wide and 2 ft _ E, camoldulensis (red gum)-A. esiro-
small deep, In unit 5 phiglata {ironwood) over Chloris acici-

faris {curly windmill grass)

* The numbers in parentheses in this colomn refer to soil groupings in Part VIII,
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(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, Arunta block, Mt. Poreen-Reynolds Range.

Geomorphology.—Partially dissected erosional weathered land surface: slightly dissected peneplain with relief

up to 20 fi; 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.—Nearesi comparable climatic station is Tea Tree Well.

Land Form

Soil*

Plani Community

Interfluves: 3! mile wide and 5-20 ft
high; convex or bevelled stony crests

Norecords, but probably main-
ly red earths (4a), with locally,
red clayey sands (34) and stony
soils including iexture-contrast
soils {74)—as in Warburton
land system

Sparse low trees aver short grasses and
forbs; minor sparse shrubs aad low
trees over friodia basedowii (3pinifex)

Low hills, ridges, and rocky¥ rises: up to
500 yd wide; partially bevelled crests,
with laterile caps; marginal slopes up

to 209,

Qutcrop; pockets of shallow,
stony or gritty soil

Sparse shrubs and low lrees over

Triodia spicata (spinifex)

Slopes below vnit 2! up to 500 yd long,
0+ 5-29,; stony surfaces, with rock cut-
crops in upper parts and shallow gully-
ing down slope

™o recards, probably texture-
contrast soils (7a, 7e}

As unit 1

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

Mo records, probably redearths

A. aneura (mulga) over short grasges
and forbs or Eragresiis eriopoda
(woollybuit}

No records, probably texiure-
contrast soils (7e)

Eragrostis xerophila (neverfail)

Valley plains: np to ¥ mile wide, with
lightly scalded surfaces in flood zones

WNo records, probably alluvial
soils

Sparse [pw trees aver short grasses and

“forbs

Unit Aren
1 Large
3 Small
3 Small
4 Small
5 Very
small
6 Small
T Very
small

Shallow drainage chanrels; 50-200 yd
wide, braiding locally

E, camaldulensis {red gom)-A. estro-
phiofata (ironwood) over Chioris acicn-
faris (corly windmill grass)

* The numbers in parentheses in this column refer o soil groupings in Part VIIL
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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 shate, 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 (Marcenie 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.

Climafe,—Nearest comparable climatic stations are Henbury and Alice Springs.

Unit Area Land Form Soil* Plant Community
1 Larpe Cuestas: on moderately to steeply dip- | Qutcrop; very little shaflow | Sparse shrabs and low trces, 4. kewi=
ping strata; slightly bevelled, weathered | stony soil peana (witchetty bush)}-Cassig spp., or
crests; rock faces and structoral ben- minor A. erewrg (mulga) over Triodia
ches; gullied, concave escarpments and clelandii (spinifex) or sparse forbs and
rectilinear dip slopes dissected by paral- grasses

Iel V-shaped valleys; rocky, boulder-
covered slopes, 30-65%,

2 Medinm | Ridpes: single or multiple, on very
steeply dipping or vertical strata, nar-
rower, more completely bevelled crests,
with {;yclic benches; steeper slopes than
unit

3 Small Prominent peaks: sheer structural faces;
geniler lo\ger s.lopcs. d:issected into long
spurs passing into units 1 and 2

4 Small Strike valleys between units 1 and 2:
narrow  V-profiles, with interlocking
spurs
5 Very Major channels: up to 10 ft deep with | Bed-loads range from sand to | E. camaldulensis (red gum)-A. estro-
small adjacent narrow sandy flats boulders phiolata (ironwood) over Chioris acicu-
faris (curly windmill grass)
& Very Minor channels; narrow and deeply [
small inciscd, with rocky beds

# The numbers in parentheses in this column refer to soll groupings in Part VIIL
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(22) PerTNIARA LAND SysteEM (300 sqQ. MILES)

Spinifex-covered hills in the western MacDonnell Ranges.

Geology.—Calcareous and quartzose conglomerates with steep to moderate dips.

Amadens trough (Pertnjara “series™),

Geomorphology.—Partiaily dissecied erosional weathered Iand surface: steeply rounded hills and ridges; relief
up to 300 ft; transverse trunk valleys with closely spaced tributaries.

Upper Palaeozoic age,

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

nature.

Climate,—Nearest comparable climatic station is Hermannsburg,

Unit

Arvea

Land Form

Soil

Plant Community

Very
large

Hills and ridges: vp to § mile long and
300 ft high; fattish or rounded crests
with calcreted residual gravels; stony,
convex hill slopes, 15-359%, with local
calcrete ¢rusts: short, narrow strike
valleys with V-profiles, interlockin
spurs, aad amphitheatral heads, grad-
jents 1 in 20 to 1 in 50

Shallow stony soils with cal-
crote

Small

Main valley floors: up to 150 yd wide
and § mile apart; uneven surfaces, with
flood banks of gravels and sands

Some calcarecus sands and
gravelly soils

Bparse shrubs and low trees over
TFriodia clelandii (spinifex)

Yery
small

Channels: up to 50 yd wide, and incised
up to 135 ft into sand, pgravels, and
locally into calcrete substrata

Bed-loads range from sand to
large cobbles

E. camaldulensis (red gum)-4. estro-
phiclata (ironwood) over Chioris acica-
Iaris {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.—Strongly 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 erosicnal weathered land surface: bevelled ridges and uplands and narrow
strike vales; rectangular drainage pattern.

Water Resources.—Sandsitones 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
1 Large Strike ridges: up to 750 ft high; bevelled | Qutcrop with shaliow, stony | Sparse shrubs and low trees, or {in far
stony crests, and gullied hill slepes, | soils north) E. brevifolia (snappy gum) over
15-45%, Triodia pungens (spinifex) or T. spicata
- - (spinifex), or-(in far north) Plectrackne
2 Medium | Dissected rounded nplands: up to 300 | Shallow, stony soils (some clay- | purgens (spinifex)
ft high ey soil overlain by a dense,
stoay mantle)
3 Small Bevelled spurs: up to 400 yd long and | Shallow, stony soils
100 ft high; flattish gravel-capped crests,
and convex stony slopes up to 20%
4 Yery Alluvial fans: gradienis 1 in 125 to | Coarse and coarse to medium- | Sparse shrubs and low trecs over
small 1 in 250 textured soils: alluvial soils | Triodia basedowii (spinifex), minor 7.
{1k, 1i) and red clayey sands | pungens (spinifex), or Plectrachne
3a) schinzii (spinifex)

5 Small Flood-plains, up to 400 yd wide Sparse low trecs over Triodia basedowii
(spinifex), minor T. proigens (spinifex),
or Plectrachue schinzii

] Very Colluvial aprons: short stony slopes, As ynit 4

small 1-109%,, dissected vp to 25 ft
7 VYery 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
gullylng
8 | Very Channels: up to 30 yd wide, with alter- — E, camaldulensis (red gum)-A. estro-
small nate deep and shallow braiding reaches ,Fkt‘.alam (ironwood) over Chloris acicu-
ariy

* The numbers in parentheses in this column refer to soil groupings in Part VITL.
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(24) GILLEN LAND SvSTEM (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 conglomeratc),
moderately hard rocks (dolomite, limestone, and shale), and soft rock (shale and siltstone). Upper Proterozoic
to upper Palaeozoic age, Amadeus trough (Heavitree quarizite, Bitter Springs limestone, Pertatataka, Perta-

oorita, and Larapintine “series”, Mareenie sandstone, and Pertnjara “series®”).

Geomorphology.—Partially dissected erosional weathered land surface: strike ridges, with vales formed on softer
rocks and partly filled with alluvium and gravels; relief up to 1000 ft; transverse gorges with trellised tributaries.
Water Resources.—Good supplies of water of variablc quality available from sandstones and limestones.
Large areas of shales yield small supplies of saline waier. Suitable catchments for surface storage available.
Climate.—Comparable climatic stations are Henbury, Hermannsburg, and Alice Springs.

Unit Atvea Land Form Soil¥ Plant Community

1 Large Ridpes and cuestas: up to 1000 ft high; | Qutcrop and very little shallow, | Sparse shrubs and low irees over
partia]l){ bevelled crests; rock faces, | stony soil Triodia clelandii or T. irritans; small
steep, concave escarpments, and recti- areas A. anpewra {mulga) over sparse
linear dip slopes, 40-70%, forbs and grasses

2 Medium | Foothill ridges an.d spurs; with partially A. kemmpeana over short grasses and
bevelled crests, in zones up io 1 mile lorbs; 4. kempeana—Cassia spp. or A.
wide at the foot of unit 1 or through anenra over sparse forbs and grasses
unit 7

3 Very Benchesand accordant mesas: np to 200 Sparse shrubs and low f{iees over

small ft high; flattish silcreie and laterite caps sparse forbs and grasses; minor (in far
with marginal breakaways, and steep, south) A. eafeicola (myall) over Bassia
gullied hill slopes spp.

4 Small Gravel terraces and fans: extending up | Mainly stony soils, including | Treeless or A. aeemra_(mulga) over
to 2 miles from unit 1, slopes 0°4-2%: | fine-textured red earths (4%), | Triodia clelandii (spinifex) or short
dissected up ta 75 fi, with indented {er- | and, Iocally, stony calcareous | grasses and forbs
race faces up to 15% earths

5 Very Erosional slopes at the foot of units 1, | Stony soils including texture- | Trecless or FEremophila spp.—Hakea

small 2, and 3: 0-5-5%, and up to 400 yd | contrast soils (7&); and locally | Jewcoptera with Bassia spp. or Koechie
long; stony surfaces, liable tc shallow | shallow, calcareous carths (6a) | apfiplia; minor A. georginae over short
gullying and locally dissected up to 15 ft | near limestone outcrop grasses and forbs

6 Small Colluvial and alluvial fans and aprons: | Red clayey sands (34} Treeless or A. aurenra over short grasses
up to 400 yd long, slopes 1-10%; loeally and forbs or Eragrostis eriopoda; sparse
terraced up to 20 f¢ in lower parts shrubs and low trees over Triodia

basedowii

7 Small Flood-plains and alluvial plains: exten- | Various soils, mainly coarse- | Sparse low trees over short grasses and
sively scalded hummocky surfaces up to | {extured, including la, 1k, 3d, | forbs
1 mile wide Te, and red earths

8 Very Channels: up to 200 yd wide and 10 ft | Bed-loads range from grit to | E. microtheca (coolibah) or E. camaldn-

small deep, gradients above 1 in 500; winding | small boulders, locally on bed- | fensis (red gum)-A. estrophiolata (iron-
and locally braiding, with narrow levees | rock wood) over Chlor?s acicrlaris
of sand and gravels up to 5 f't high

* The numbers in parentheses in this colemn refer to soil groupings in Part VIIL
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(25) MIDDLETON Lanp SysTeM (800 $Q. 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, Palacozoic age, Amadeus trough (Pertaoorrta and Larapintine “series”, Mareenie sandstone, and
Perinjara “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-quality water are available from sandstones,

Climate.—Nearest comparable climatic station is Henbury,

Unit Area Land Form Soil* Plant Community
1 Medium | Uplands of varied form: up to 300 it | Outcrop and shallow, stony | Sparse shrubs and Tow trees over
high; ridges and plateavx, with bevelled, | soils Trviedia clelandii (spinifex} or {in far
weathered snmunits, and rocky stopes south) T. irritans {spinifex); minor 4.
up to £0%,; closely-spaced, narrow, V- enenra (mulga) over sparse forbs and
shaped strike valleys grasses
2 Medium | Sand plain: without surface drainage, { Red clayey sands (3d) Sparse shrubs and low trees, in some
occupying lowest areas paris Casuarina  decaisneann  {desert
- ouk), over Triodia basedowii (spinifex)
3 Small Dunes: up to 30 it high, with interven- | Red sands (3}
ing flat swales up to 400 yd wide; varied
forms, with stable flanks and scmi-
mohbile crests
4 Small Alluvial fans: coalescing down slope { Norecords; bui probably main- | Sparse shrubs and low trees over
into allavial vales up to 1 mile wide; | ly coarse-textured soils — red | Triodia basedowit (spinifex) or shore
up to : mile long, gradients 1 in 50 to | clayey sands (34) and alluvial | prasses and forbs
1in 150 reddish clayey sands (1)
5 Small Erosional slopes at the foot of unit 1: | Norecords; but probably main- | Sparse shrubs and low trecs oaver
up to 1 mile long, slopes 1-5%; lecally | ly stony soils or sandy scils as | Triodia clelandii (Spinifex)
dissected up to 30 ft into spurs with flat- | in unit 4
tish stony crests and with marginal
slopes up to 20%,
[ Very Flood-plains: up to 500 yd widc No records; but probably main- | Sparse low trees over short prasses and
smatl ly rather coarse-textured seils | forbs
—alluvial soils {14) and severe-
ly scalded texture-contrast soifs
(7e)
7 Very Incised minor channels: up to 20 yd [ E. camaldulensis (red gum)-4. estro-
small wide, commonly braiding, with low sand phiolata (ironwood) over Chioris acicu-
banks Iaris {curly windmill grass) or Themeds
musiralis (kangaroo grass)
g Very Major channels: up to 208 yd wide and
small 5 f1 deep, commonly braiding, with low
sand banks

* The aumbers in parentheses in this column refer to soil groupings in Part VIII.
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(26) Kurunpr Lanp SvsteM (300 sq. MILES)

Uplands and undulating lowlands forming a small part of the Davenport Range.
Geology,—Intrusions of quartz-feldspar porphyry, and basic inirusives. Lower Proterozoic age, Warramunga

geosyncline.

Geomorphology.—Partially dissected ercsional weathered land surface: uplands, sirike 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.

Climate.—Nearest comparable climatic station is Barrow Creek.

Land Form

Soil*

Plant Community

Uplands: up to 500 ft high; rounded
cresis up to + mile wide; dissected by
narrow, Y-shaped valleys

Ridpes: up to 250 ft high; narrow, later-
ite-capped crests and rocky slopes,
15-30%, closely gullied in lower parts

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

Guterop with shallow, stony
soils

Sparse shrubs and low trees or {in far
north) E. brevifolia (snappy gum) over
Triodia pungens {spinifex) or Plectra-
chize pungens (spinifex)

Allavial fans: coalescing down slope as
alhzvial valley plains up to 4 mile wids;
gradients 1 in 100 to 1 in 150

Erosional slopes at the foot of units 1
and 2: 1-3%, and up to 100 yd long

Red earths of variable depth
and texture (including 4¢)

Flood-plains: up to 400 yd wide

Nao records but probably allu-
vial sells of variable texiure

A, georginae {gidgee) or sparse low
trees over short grasses and forbs

Unit Arca
1 Medivm
2 Medinm
3 Simall
4 Medium
5 Small
[ Small
7 Yery
small

Channels: up to 30 yd wide; meander-
ing courses, with aliernate deeper and
shallower bralding reaches

E. camaldulensis (red gum)- A. estro-
Phiolata (ivonwood) over Chloris acicu-
faris (carly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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Geology.—Sandstone, quartzite, quartz-greywacke, and siltstone.
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(27) Ineumric Lanp SysteM (1200 sQ. MILES)

Lower Proterozoic age, Warramunga

geosyncline (Hatches Creek group), Lower Palacozoic 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,

Soil*

Plant Comamunity

Outerop with shallow, stony
soils

Sparse shrubs and low trces, (in far
north) E. brevifolia (snappy gum),
miner 4. arenra (mulga) over Triodig
ptiugens  (spinifexy, (in far  north)
Plectrachne pungens  (spinifex), or
mingr sparse forbs and grasses

Mainly red earths (de, 4g),
some red clayey sands (34)

A, ancura (inulga), minor A. georginge
(gidgee} over short grasses and forbs

As for unit 5; and also alluyial
soils (14, Ii); and very locally,
yellow earths {5q)

Sparse low trees over short prasses and
forbs

Red clayey sands (3d)

Sparse shrubs and low frees over
Triadia basedowii Sspi.uifcx) or minor
T. prunigens {spinifex

Unit Area Land Form

i Medium | Ridges: up to 200 ft high, 24 miles
long, and 4 mile wide; partially bevelled
sumuniis and benches with siliceous
duricrusts; recky hill slopes, 10-30%,,
with parallel V-shaped valleys

2 Medium | Uplands: up to 1} miles in,_ extent;
bevelled gently sloping summits, with
stony weathered surfaces; hill slopes,
10-20%,, with closely-spaced branching
V-shaped valleys

3 Smak Low rises: stony bevelled crests, mar-
ginal slopes 5-109%

4 Yery Erosional slopes at the foot of units 1

simall 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

[ Small Drainage fioors: ill-defined, shallow
floors up io 150 yd wide

T Small Alluvial fans: stony, unchannelled sur-
faces up to 400 ¥d long, gradienis 1 in
30 to 1 n 200, with some scalding

8 Very Channels: up to 30 yd wide

small

E. microtheca over Aristida pruinosq
(B-awned spear grass), Themieda aus-
tralis (kangaroo_grass), T. avenacea
(native oat grass). Chrysepogon fallex
(golden-beard grass), or Bothriechioa
ewarllona (blee grass}-Eulalia fulva
(silky brownatop}

# The numbers in parentheses in this column refer to soil groupings in Part VILL
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(28) TeEnWANT CrERk LAND SysteEM (300 3Q. MILES)

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

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

Geomorphology

extensive sand cover and little surface drainage; relief up to 75 ft.

Partially dissected crosional weathered land surface: closely dissected vplands; plains with

Water Resourees.—Ground-water prospects are generafly poor. Isolated fracture aquifers may yield supplics
of ground water of variable quality. There are catchments suitable for surface storages.

Climafe.—Comparable climatic stations are Barrow Creek and Tennant Creek.

Unit Atea Land Form Soil* Plant Community
1 Medium | Interfluves, spurs, and mesas: op to 50 | Ouferop with shallow, stony | Sparse shrubs and low ftrees over
ft high and ! mile in extent; bevelled | soils Triadia prngens (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 silerete duricrust
3 Medium | Sandy plains; up to § mile in extent, | Mo records, but probably main- | E. brevifolia (snappy gum) over Triodia
with little surface drainage ly rather coarse-textured soils | prngens
~ | as red clayey sands (34} or red
earths (dd) Sparse shrubs and low trees over
Trivdia basedowii (spinifex)
Minor A. anenra (mulga) over short
grasses and forbs
4 Medium | Slopes at the foot of unit 1: stony sur- { Texture-contrast soils (7b, %) | Sparse shrubs and low irees over
faces with close, shallow gullying; form- | showing severe scalding Triodia pungens (spinifex} or T, longi-
ed in or tributary to weathering zones ceps (spinilex)
5 Very Valley floors: flat fioors up to 200 yd As unit 4
small widp, with little discontinuous channel
drainage Atriplex vesicaria (saltbush)
A. georginae (gidgee) over short grasses
and forbs)
& Very Alluvial valley plains of major drainage | No records; probably mainly | Sparse low trees over short grasses and
smajl coarse-textured soils including | forbs
some alluvial soils
T Very Channels: up to 30 yd wide, with alter- E. camaldulensis (red gum)-A. estro-
small nating shallow and deep sectors phiolata (ironwood) over Chliloris acicie-
faris (curly windmill prass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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(29) KernoT LAND SysTEM (300 5Q. MILES)
Low hilly or steeply undulating sandstone country in the south-west of the area.

Geology.—Sandstone and conglomerate. Palacozoic age, Amadeus trough (Pertacorrta, 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.—Sandstones are expected to yield supplies of moderate-quality ground water.

Climate.—Nearest comparable climatic station is Henbury,

Unit Arca Land Form Soail* Plaat Community

1 Medium | Ridges: uvp to 200 ft high and % mile | Outcrop with very litile shal- | Sparse shrubs and low trees or minor
wide; partially bevelled weathered | low, stony soil A. anenra (mulga) over sparse forbs and
ceests, and rocky hill slopes, 15409 grasigs or minor Triedia irritens (in far

sout

2 Medium | Interfluyes and hill spurs: up to 50 ft | Mo records; but probably main-
high; bevelled or gently convex crests | 1y shallow, stony soils, cf.
with minor laterite or silcrete duri- | texture-conirast soils as 7b
crusts and gravels; dissected hill stopes,
up to 20%, with small breakaways
locally

3 Small Alluvial fans: up to 400 yd long, gradi- | Norecords; but probably main- | A. arewre {muolga) or minor sparse
ents 1in 25 to 1 in 100 Iy rather coarse-textured soils | shrubs and low trees over short grasses

as red clayey sands () or | and forbs, Eragrostis eriopoda (woolly-

4 Medium | Alluvial plains occupying sirike vales | coarser-textured red carths (4d) | butt), or minor Tricdin basedowii
up to § mile wide {spinifex)

5 Small Irregular sand dunes and broad sand | Red sands (3f) Sparse shrubs and low trees over
banks: up to 20 £t high, with flat swales Triodia basedowii {spinifex). In swales
up to 200 yd wide; surfaces stabilized A. anewra (muiga) over short grasseg
by vegelation and forbs or FEragrostis eriopoda

(woollybutt)

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



30

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

(30) HocAarTH LAND SvysteM (400 sQ. MILES)

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 Palacozoic
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; relicf 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.

Climate,—Nearest comparable climatic station is Urandangie.

s
4
h .
Unit Area Eand Form Sail* Plant Community

1 Large Uplands, ridges, and rounded hills: | Outcrop_with little shallow, | A, anerra (mulga) or sparse shrubs and
partinlly bavelled, weathered crests up | sfony so low trees over sparse forbs and grasses
to 73 [t above unit 2; hill slopes 15-40%, -
with minor structural benches and A. georginae (gidgee} or sparse shrubs
closely-spaced gullies in weathered rock anc]lJ low trees over short grasses and

forbs

2 Medium | Benches and spurs: extending up to | Shallow, stony soils and fine- | A, georginee (gidges) over short grasses
1 mile from the foot of unit I, slopes | grained clayey sands (35) and forbs
1-5%,; stony suriaces with some cal-
crete cover, dissected up to 30 ft in
outer parts, with dissection slopes up
to 10% )

] Small Valley plains: wp to # mile wide; flat [ Fine-grained, red clayey sands | Sparse low trees or A. anenra {mulga)
ill-drained central tracts with scalded | {3d) over short grasses and forbs or minor
surfaces, and marginal slopes up to 1% Eragrostis eriopada (woollybutt)

4 Small Alluvial fans: up to 500 yd long, gradi- Sparse shrubs and. l_ow trees over
ents 1 in 25 to 1 in 125 Triodia basedowii (spinifex)

5 Very Channels: up to 20 yd wide and incised —_— E. camaldulensis (red pgum)—A. esfro-

small up to 15 ft, commonly into calcreled phiolata (ironwood) over Chioris acicu-

gravels and alluvium

laris (curly windmill grass)

* The numbers in parentheses in this columa refer to soil groupings in Part VIIL
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(31) KricHAUFF LanND SysTEM (3100 8Q. MILES)

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

Geology.—Tlat-lying sandsione, siltstone, and conglomerate. Upper Proterozoic age, Amadeus trough (Heavi-
tree quartzite); lower Palaeozoic age, Georgina basin (Mopunga group in part); upper Palacozoic 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 porges and joint-controlled tributaries; relief up to 500 ft.

Water Resources,—Moderate to large supplies 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.

Flant Cormmunity

Sparse shrubs and low trees or minor
A, arneura {mulga) over Triodia pungens
(spinifex), T. spicafa {spinifex), sparse
forbs and grasses, minor Triodia cle-
landii (spinifex), or Triodia hubbordii
(spinifex)

Rockier parts similar fo units 1, 2, 3,
and 4, sandier parts with sparse shrubs
and low trees over Triodia basedowii
{spinifex)

Unit Arca Land Form Soil*
1 Medium | Undissected inner plateau surfaces: | Outcrop with verylittle shallow,
gentle regional slopes; irregular in de- | stony soil
tail, with minor structural terraces,
deep joint clefts, and much rock out-
cropg
2 Large Dissected platean margins: flat-crested
plateau remnanis, spurs, and buttes;]
indented escarpments, with rock facc_s,
structural benches, and guilied hill
slopes, above 259%,
3 Very Erosional slopes; [-5%, at the foot of | Shallow, stony soils
small unit 2
4 Small Upland basins: of structural origin, up | Stony or gravelly soils and red
to 1 mile in extent, and commonly with | sands or red clayey sands (3¢,
cenfripetal drainage 3d)
5 Very Colluvial aprons: dissected stony slopes,
small 1-10%, up to 200 yd long
6 Very ‘Narrow valley floors of major, through-
small going drainage: sand and gravel sur-
faces with rock bars
7 Very Channels: up to 50 yd wide; narrowly | Bed-loads of ill-sorted mater-
small incised upper scctors with irregular ( jals, ranging from coarse sand
gradients, and shallower, braiding | to bpulders, with rock outcrop,
lower reaches particnlarly in upper sectors

B. camaldulensis (red gum)-A. estro-
phiclata {ironwood) over Chloris acicu-
taris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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(32) ToMAHAWK LAND SYSTEM (<50 SQ. MILES)

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

Geology.—Flat-lying sandstone. Lower Palacozoic age, Georgina basin.

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

‘Water Resources.—Large supplies of good to- moderate-guality ground water available from sandstones.

Climate.—Comparable climatic station is Barrow Creek.

Unit Area Land Form Soil* Plant Community
3 Medium | Plateau sucfaces! up to [ mile in extent, | Ouicrop and shallow, stony | A. kemipeana (witchetty bush)-Cassia
with slopes less than 3%; very stony | soils; minor shallow red clayey | spp. over sparsc forbs and grasses
surfaces with much outcrop, partly of | sands (3c)
weathered rock
2 Large Plateau margins: smooth slopes, 3-129,
with very minor structural iesraces;
indented up to ¥ mile by blunt- headed
valleys up to 400 yd wide
3 Yery Erosional slopes at the foot of unit 2: A. georginae (gidgee) over short grasses
small stony, little-dissected slopes, 1-3% an and forbs
up to 100 yd long
4 Very Alluvial fans: up to 300 vd long, gradi- | Red clayey sands (34) Sparse shrubs and low trees over
small] ents 1 in 25 to 1 in 10 Triodia basedowii (spinifex)
5 Very Channels in unit 2: up o 10 yd wide _— E. camaldulensis (red gum)-A. esiro-
small] and 5 fi deep, braiding locally phiofata (fronwood) over short grasses

and forbs or Chforis aciciiaris (curly
windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(33) CHERRY CRrEEK LanD System (700 5Q. MILES)
Low plateaux in the north-east of the area, near the Sandover River.

Geology.—Gently dipping shale, limesione, and sandstone, Lower Palacozoic age, Georgina basin (in part
Sandover heds), upper Palacozoic age, Georgina basin (Dulcie sandstone),

Geomorphology.—Partially dissected ercsional weathered land surface: subdued plateaux marginally dissected
by a close branching pattern of short valleys and with fringing alluvial plains; relief up to 75 ft.

Water Resonrces.—Moderafe supplies of moderate-quality water available in some areas. There are areas
suitable for surface catchments.

Climate.—Nearest comparable climatic station is Barrow Creek.

Unit Arca Land Form Soil* Plant Community
1 Very Plateanx or bevelled low rises: flat, or | Cuterop and shallow, stony | Sparse shrubs and [ow trees over
Jarge gently sloping crests with ovterops of | soils; minor shallow red clayey | Triodin pungens (spinifex)
weathered rock and much derived stone; | sands (3¢} and shaflow red
marginal stopes, up to 15%, indented | carths (4c} A. erewra (mulga) over sparse forbs
up to 1 mile by entrenched blunt- and grasses

headed valleys up to 4 mile wide

A. georginge (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 and iow trees over

extent, typically without drainage | (34) Triodia basedowii (spinifex)
channels

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

4 Yery Channels of minor drainage incised in A, anewra {mulga) or B microtheca

small unit 1: up to 20 yd wide {coolibah) over short grasses and forbs,
Aristida browniang (kerosenc grass) or
Chloris acicularis {curly windmill grass)

* The numbers in parentheses in this column refer ¢o soil groupings in Part VIII,
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(34) Lucy Lanp SysTeM (1000 sg. MILES)

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

Geology.—Tlat-lying interbedded dolomite, limestone, shale, and sandstone, Lower Palacozoic 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 arc available in
part of the area. Good to moderate-quality water throughout. Supplementary small surface catchments may
be desirable for economic reasons.

Climate,

Nearest comparable climatic station is Urandangie.

Land Form

Soil*

Plant Community

Platcaux: up to 30 ft high; undulating
sfony summits with much calcrete and
rock outcrop, broken by narrow joint
clefts; sparse surface drainage; concave
escarpiments, 10-20%, with basal sand
aprons

Mainly shallow red fine-grained
clayey sands (35) and/or stony
soils near outerop; and locally,
shallow calcareous earths (Gb)
and red earths (45}

Rounded vplands and cuestas in areas
of slight folding: up to 75 ft high; rocky
stone-mantled hill slopes, 15-33%, with
short V-ghaped valleys

Qutcrop with shallow, stony
soil

Absent, sparse low trees, 4. kerpeana
(witchetty bush), 4. georginac (gidgee)
or minor A. ketipeana (witchetty bush)—
Cassia spp. over short grasses and
forbs, or minor Triodia [ongiceps
{spinifex)

Valley ffoors: flat surfaces up to 400 yd
wide, ill-draincd locally and gullied in
parts; minor low flanking calerete ter-
races

Fine-grained red earths (44, 4¢)

A. anenra (mulga), A. kempeana (wit-
cheity bush), E. microtheca (coolibah)
or sparse low frees over short grasses
and forbs; minor areas Asfrebla pectin-
ate (Mitchell grass)

Unit Arca
i Large
2 Medium
3 Medium
4 Very
small

Channels in vnit 3; up to 20 yd wide,
generatly shallow and braiding, buat
locally incised up to 10 ft

Sparse low irees or E. camaldulensis
(red gum)-A. estrophiolata (ironwood)
over Chiaris acieularis (curly windmill
grass), Themeda australis (kangaroo
grass), T. avenacea (pat grass), Clrpso-
pogon fallax (golden-beard grass), or
Bothriochlon ewartiana (blue grass)-
Eulalia fiifva (silky browntop)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(35) IrguLLA LanD SysteM (400 5Q. MILES)

335

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

Geology.—Flat-lying interbedded dolomite, Iimestone, shale, and sandstone., J.ower Palacozoic 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.—Mearest comparable climatic station is Urandangie.

Unit Artea Land Form Soil*¥ Plant Community
1 Very Uplands, strike ridges, and plateau | Cuterop with shallow, stony | Absent, 4. kempeana (witchetty bush),
large remnants: up to 100 ft high and 400 ¥d | soil or minor A. gesrginee (gidpee) oves
wide; bovelled stony summits, and short grasses and lorbs
structurally benched marginal slopes up
to 30% Minor areas Triodiu Jongiceps (spinifex)
2 Small Flat valley floors: up to 200 yd wide | Mo records, but prabably nav- | Sparse shrubs and low trees over
row strips of fine-grained red | Triodia basedowii (spinifex)
clayey sands (3d4) bordering
channels
3 Very Channels in unit 2; up to 30 yd wide, _— E, camaldidensis {red gum)-A. estro-
smazll braiding locally phiolata (ironwood) over Chloris acicu-
lavis {curly windmill grass), minor
short grasses and forbs

* The numbers in parcntheses in this column refer to soil groupings in Part VIIL,
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(36) Cuanniers LaNDp SysTeM (1000 sQ. MILES)

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

Geology.—Strongly deformed shale, limestone, and sandsione. Upper Proterozoic and lower Palacozoic age,
Amadens trough (Pertatataka, Pertacorrta, Larapintine “scries™). Remnants of Tertiary *“deep weathering

profile”,

Geomerphology.—Partially dissected erosional weathered land surface: sandsione cuestas and duricrosted
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.—Nearest comparable climatic station is Henbury.

Land Form

Soil*

Plant Community

‘Erosional slogpes at the foot of unit 4:
1-7%, and up to 500 yd long; stony
surfaces with minor outcrop bands,
locally dissected up to 30 ft by narrow,
steep-sided valleys

Alluvial fans: extensively scalded sur-
faces up to 1 mile long, with much
shullow guilying and small clay pans

Texture-conirast seils (76 on
pediments; with salt cfflores-
cences, scalding, and rifling on
ouiwash surfaces) and locally
shallow soils near shows of
couniry reck including calear-
eous earihs (Ow) near limestone

Absent or Eranophila spp.—Hakea
leucoptera over Dassia spp., Arthroc-
nemm spp. (samphire), Kochia astro-
tricha (bluebush), K. aplivlia (cotton-
bush), or Atriplex vesiceria (saltbush)

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

Various soils, mainly coarse-
textured, ipcluding red clayey
sands (3d), red earths (44, de),
altuvial soils (14, 17}, and scald-
ed texture-contrast soils {7e)

Eremophila spp.—Hakea leucaptera over
Kochia aphylla {cotton-bush), Kochia
astrotricha (bluebush), or Bassia spp.
In depressions E. microtheca {coolibah)
over Muehlenbeckia cinminghamii
(ligaum)

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

Outerop and shallow, stony
sofls

Sparse shrubs and low firees, minor
A. anenra (mulga), or A. caleicoln
(myall) over sparse forbs and prasses.
inor A. kempeana (wilchetty bush)
over short grasses and forbs; smaller
areas Kochia astrefricha (blucbush)

Unit Area
1 Medinm
2 Medium
3 Small
4 Medium
5 Very
small

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

Similar to unit 4 but with 4. anewsra
{mulga) and Themedn australis (kan-
garao grass) more commaod

* The numbers in parentheses in this column refer 1o soil groupings in Part VIII.
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{37) RumBALARA LAnD SysSTEM (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
vields stock and saline water only. Prospects are better on Andado. There are catchments suitable for surface

storage.
Climate.

Comparable climatic stations are Charloite Waters and Henbury.

Land Form

Soil*

Plant Communiiy

Plateaux and mesas: broadly undu-
lating stony summits with minor gii-
pais; steep breakaway margins of sil-
crete duricrust; concave hill slopes,
25-50%,, with numerous gutlics in soft,
weathered rock: escarpments are in-
dented up to ¥ mile by narrow, winding
valleys

Mainly shallow, stony soils;
small occurrences near the cen-
tre of larger summits with
texture-contrast soils (75} and
gilgais (8a)

Absent, sparse shrubs and low trees,
or minor A. auenra {mulga) over sparse
forbs and grasses

Miner areas Iriodia longiceps (spinifex)

Erosional slopes at the foot of unit 1:
0-5-10%, and up to 4 mile long; lower
sectors are dissecled up to 40 ft into
stony, bevelled spurs, with convex mar-
ginal slopes up to 20%

Texture-contrast soils (7&)

Absent or sparse shrubs and low trees,
or rinor 4. encura over Bassia spp.,
Atriplex vesicaria (saltbush), minor
Kochia  asirotricha  (bluebush), or
Arthrocuesmun spp. (samphire}; Eremo-
phila spp.—Fakeq lencoptera, minor A.
kempeara (witchetty bush), over short
grasses and forbs

Valley Aoors: stony, scalded surfaces
up to 500 yd wide, with shallow gollies

Allevial fans: up to 4 mile long

Coarse-textured soils including
red sands (3f), red clayey sands
{3d), alluvial soils (LR), calcar-
eous earths (6d), and texture-
contrast soils (7€)

Absent, sparse low trees or A. aneura
{mulga) over short prasses and forbs or
Bragrostis eriopoda (woollybutt)

Unit Aten
1 Large
2 Medium
3 Small
4 Small
5 Very
small

Channels: up to 50 yd wide; narrowly
incised in upper sectors, shallow and
braiding in unit 3

A. aneura (mulga) over Chloris reicu-
faris (curly windmill grass)

Treeless with Bassia spp.

* The nuombers in parentheses in this column refer to soil groupings in Part VIIL
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(38) WiLyunpa LAND SysteM (300 50, MILES)

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

Geology.

Great Artesian basin (Rumbalara shale).

Tertiary “deep weathering profile”, Developed on claystone and silty sandstone, Mesozoic age,

Geomorphology.—Partially dissected erosional weathered land surface: duricrusted plateaux up to 150 ft high,
descending south-eastwards from north-facing escarpments 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.

Land Form

Soil*

Plant Community

Tableland summits: Ttegional slopes,
0-1-0+5%,; stony surfzaces with gilgais,
and, in [ower parts, disconnected linear
depressions up to 300 yd wide and
% mile long

Erosional slopes at the foot of unit 3:
stony slopes, 1-3% and up to 400 yd
long, dissected up ta 10 ft into Aattish
or rounded spurs with convex marginal
slopes up to 20%

Mainly texture-conirast soils
(70), locally coarse-structured
clay soils on or near gilgais (82)

Bassia spp., Atriplex vesicaria (salt-
bush), or minor Arthrocrenmn spp.
(samphire)

Escarpments: up to 150 ft high; silcrete
breakaways up to 10 ft high, above
stony concave hill sfopes, up ie 50%,
with closely spaced gullies in soft,
weathered rock

Outcrop and shallow, stony
soifs

A. kempeana (witcheily bush)-Cassia
spp. over sparse forbs and grasses

Valley floors: stony, scalded surfaces up
ta 300 yd wide, with widespread gully-
ing

Alluyial fans: up to + mile long

No records, but probably
coarse-textured and/or
texture-contrast soils

Treeless or A. anewra {mulga) over
Alriplex vesicaria (saltbush)

As units 1 and 2

Alluvial basins: fiat floors up to 1 mile
in extent, with gilgais, clay pans, and
networks of linear depressions where
drainage enters

No records, but probably allu-
vial brown coarse-stiuctured
clay soils (If)

Atriplex nunnnudaria (old-man saltbush)
or Chenepodium auricowiuim (bluebush)

Unit Area
1 Large

2 Small

3 Smail

4 Small

5 Small
6 Very
small
7 Very
small

Channels: up to 20 yd wide, narrowly
incised in wpper sectors, becoming
shallow, braiding, and locally discon-
tinuous down valley

A. aneura over

Atriplex  vesicaria
( saltbush)

* The numbers in parentheses in this column refer 1o soil groupings in Part VIII,
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(39) TNDIANA LanD SysTEM (600 Q. MILis)

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

59

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

Geomerphology.—TFrosional 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 noor. 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 alluviom. There are catchments suitable for suiface storage.

Climate.—Mearest comparable climatic station is Alice Springs.

Unit Area Land Form Hoil* Plani Community
i Large Interfinves: up to 400 yd wide and 30t | A range of soils—stony soils | Sparse low trees over short grasses and
high, attaining 50 ft as spurs from ad- | including texture-contrast soils | forbs, Bassia spp., or (in rockicr parts)
jacent higher ground; bevelled, gravel- { {7a), calcareous earths (6a), and | sparse forbs and grasses
strewn crests with some owtcrops; con- | red earths (4)
cave margins, vp to 2%, with rounded
valley heads lowered up to 10 {t
2 Small Valley floors: up to 200 yd wide and | Mo records; probably mainly | Sparse low trees over short grasses and
1 mile long; flat, nachannelled central | rather coarse-téxtured soils | forbs
tracts and gentle, concave marginal | (3d, 4d)
slopes
3 Medium | Alluvial plains: up fo 500 yd wide As unit 2, or sparse shrubs and low trees
aver Triodia basedowii (spinifex)
4 Very Channels: up to 20 yd wide, and 10 ft R E. eamaldulensis (ted gum)-A4. esirg-
small deep phivlaia {ironwood) over Chloris acicu-
faris {curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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{40) Unca Lanp 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.—FErosional 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.

Unit Axea Land Form Soil* Plant Community

1 Large Interfluves: up to 3 mile wide and 15 ff | No records, but presumably | Absent, sparse low frees, or 4. kem-
high; slightly rounded stony crests, and | shallow and stony soils over | peama (witchetty bush) over short
steeper margins with rounded walley | crests of interfluves grasses and forbs or Eragrosiis eriepoda
heads lowered to 5 ft {woolltybutt)

2 Medinm | Valley plains: up to 13 miles wide, | Rather coarse-textured soils in- | As unit 1 or sparse shrubs and low trees
withount linear drainage cluding fine-grained red clayey | over Triodia basedowii (spinifex)

sands (3d) and red earths (4d)

3 Small Tributary valley floors: up to 250 yd Sparse shrubs and low trees over
wide and § mile long; flat, unchannelled Trivdia basedewii {(spinifex)
central drainape zones with some scald-
ing; gentle, concave marginal slopes

4 Very Low hills, mainly in the west of the land | Ouatcrops with pockets of shal- | Sparse shrubs and low trees over

small system low, pritty or stony soil sparse forbs and grasses

* The numbers in parentheses in this column refer to soil groupings in Part VIIL,
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{41) JinkA LanD SysteM (200 sQ. MILES)
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Undulating stony plains traversed by quartz reefs (Plate 1, Fig. 1), in the cast central part of the area.

Geology.—Granite intruded by quartz reefs. Lower Proterozoic, Arnunta 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 gencrally poor. Variable supplies of good-guality to saline
water may be obtained from fractured or weathered zones. There are catchments suitable for surface storages.

Climafe.—Comparable climatic stations are Alice Springs and Tea Tree Well.

Soil*

Plant Community

Shallow stony soils including
texture-contrast soils {7a), and
gritty red clayey sands (3a)

Spatse low trees over short grasses and
forbs

Gritty red clayey sands (3d) and
red earths {(44)

Low trees over Bothriochlva ewartiana
(desert bluc grass)-Eulalia fulva (silky
browntop} or Chrysopogon fallax
(eolden-heard grass)

E. camaldulensis (red gum)-A, esiro-
phiolate {ironweod) over Chloris acicr-
laris (curly windmill grass)

Unit Area Land Form

1 Medium | Tnterfluves: up to 500 yd wide and 30 ft
high; slightly rounded stony crests, and
steeper, lightly pullied margins

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

3 Small Valley fivors: up to 200 yd wide; areas
of ill-defined surface drainage

4 Very Channels: up to 50 yd wide, shallow,

small and braiding locally

5 Small Hills; comprising quartz reef ridees with
mural weathering, and lower granite
hills with steep, boulder-covered slopes

Ouicrop: pockets of shallow,
gritty or stony soil

Sparse shrubs and low trees over
sparse forbs and grasses

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

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

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

Geology.
weathered.

Geomorphology,—Erosional surfaces formed below the weathered land surface: plains with up to 10 ft relief
and an epen 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 Form Soil* Plant Community
1 Large Interfluves: up to % mile wide and 10 ft | Coarse-grained or gritty red | Absent or sparse low irees, or minor
high clayey sands and red earths | A. anewra (mulga) over short grasses
(probably mainly Ja, 4a, but | and forbs; minor areas Triodia longiceps
2 Small Valley floors: up to 200 vd wide substrata including pravels <4 | {(spinifex})
ft depth)
3 Very Hills: rounded granite hifls up to 50 ft | Outcrops with pockets of shal- | Sparse shrubs and low trces over
small high, and lower mesas of duricrusted | lIow, stony or gritty soil Triodia pungens (spinifex)

weathered shales
Small areas A. anewra (mulga) over

sparse forbs and prasses

4 Very Channels: up to 50 yd wide, shallow, _— E. camaldylensis {red gum)-A. estro-
small and winding phiolata (ironwood) over Chioris acicu-
laris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(43) ANDERINDA LAND SvsTEM (200 5Q, MILES)

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

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

Geomorphology.

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 Resonrees.—Isolated aquifers may yield Iimited supplies of ground water. There are catchments suitable
for surface stqrage.

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

Unit

Area

Plant Community

Absent or sparse low treces over short

grasses and forbs or Bassia spp.

A. anenwra (mulga) over short grasses

and forbs

E. camaldulensis (rod gum)-A. estro-
phielatg (ironwood) over Chloris acicu-
faris {curly windmill grass), Bothrioch-
lou ewartiang (desert blue prass)—
Eulalia filva (silky browniop), or
Themeda avengcea (native ont grass)

Land Form Soll*

1 Large Interfluves: up to % mile wide and 30 ft | Texture-contrast soils (7a), and
high; convex stony crests, and steeper | Jocally, red earths (4a)
marging with some scalding

2 Medium | Tributary valley flcors: up to § mile | No records, but probably red
long, with rounded heads shallowly | earths as 4¢
incised on the Hanks of vait 1; no
channel drainage

3 Medium | Main valley floors: ap to 500 yd wide,
with channel drainage iIn paris

Very Channels; winding, shallow, and up to _
small 30 yd wide

5 Very Narrow quartz reef ridges up to 1 mile | Quterop, very little soil

small long, on unit 1

Sparse shrubs and Ilow ftrees over
sparse forbs and grasses

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(44) PeepLES 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 of the area.

Geology.—Flat-lying sandstone and Tertiary “deep weathering profile” developed on shale, claystone, and
fine-grained 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 Resources.—Supplies of sub-artesian water available from depths ranging between 300 and 1000 ft
{except in the upper reaches of Goyder Creek where surface cafchment is recommended). Supplementary

surface waters may be desirable for economic reasons.

Climate.—Nearest comparable climatic station is Charlotte Waters.

Unit Area Land Form Saoil* Tlant Community

1 Larpe Spurs: up to 1% miles long,  mile wide, | Texture-contrast soils {78, 7d) | Bassia spp. or Atriplex vesicaria (salt-
100 it high, and sloping 2-3%, from bush)
unit 2; bevelled stony crests; marginal
slopes, 5-20%

2 Small Hills; summits up to 150 fi high, with
stony, concave slopes, 10-25%

3 Medium | Erosional terraces: 1-2 miles wide, | Mainfy red earths (4f, 42), and | As units 1 and 2; sparse forbs and
sloping at ¢-59, margins 10-20 fi high, § locally, shaltlow, stony soils on | grasses; 4. anewra over Eragrostis erio-
slopes up to 5%, with closely-spaced | crests of some lateral infer- | podu; A. georginue over Atriplex
gullies {luves vegicaria

4 Small Drainage floors: up to 200 yd wide and | Red earths over e.g. calcrete | Absent or 4. arewra (mulga) over
lowered to 5 ft in unit 3; flat central | crusting sandstone (4b); locally, | Eragrostis eriopodg (woollybutt) or
tracts, channelled only in lower sectors; | red clayey sands (3d) and tex- | Aristida browniona (kerosene grass)
concave marginal slopes up 1o 0-25% | ture-contrast soils (72)

5 Smail Calcreted gravel terraces: remnants up | Exposed sediments with very | Sparse shrubs and low trecs over
to 1 mile in extent; stony summits, low | little soil sparse forbs and grasses
breakaways, and closely gullied, con-
cave hill slopes, 15-35%,

6 Small Flood-plains: up to 500 yd wide, with | Restricted observations of | A, anenra (mulga) over Kochia aphylla
gravel banks, gilgais, scalds, and clay | coarse to medium-textured | (cotton-bush)
pans, and alluvial basins with shallow | alluvials oils, some scalds and
tributary flood channels probably texture-contrast soils

7 Very Larger tributary channels: shallow, np A. caicicola (myall) over shost grasses

small to 50 yd wide and forbs

8 Very Incised minor channels: up to 10 yd _— Atriplex vesicaria (saltbush)

small wide and 10 £t deep

G Very Main channel: up to 300 yd wide aad | Sandy bed-loads E. camaldulensis—A. estraphiolata over

small 15 ft deep Chiaris aclcularis

* The numbers in parentheses in this columa refer 1o s0il groupings in Part VIII,
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(45) LLa LanD SysTEM (300 8Q. MILES)
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Broken stony plains with saltbush and southern bluebush, in the far south of the area.

Geology.—Flat-lying silty sandstone and pebble conglomerate. Permian and Mssozoic age, Great Artesian
Basin (Finke “series™).

Geomorphology.—PFrosional surfaces formed below the weathered land surface: granite peneplain, passing
down valley into erosional terraces along Lilla Creek and into gravel terraces near the Finke River; convergent
shallow valleys above the limits of rejuvenation; Lilla Creek and its closely-spaced lower tributaries are incised

up to 90 ft.

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

Climate,—Nearest compartable climatic station is Charlotte Waters,

Land Form

Soil®

Plant Community

Tnterfluves: up to + mile wide and 10 ft
high, with regional descent less than
0-5%; bevelled stony crests with some
calcrete cover

Shallow valley floors through unit 1:
fiat, unchannelled surfaces up to 150 yd
wide, liable to scalding

Thin-surfaced texture-contrast
zoi%s (7<), locally with hard pan
i

Absent or Eremophila spp—Huokea
lettcoptera over Kochia astrotricha
{blzecbush} or Baessia spp., minor
Arthrocnenum spp. (samphire)

Terraced margins of unit 1; dissected up
to 20 ftin a zone up to § mile wide; dis-
section slopes, up to 5%, have numer-
ous exposures of calcrete and bedrock

Shallow, gravelly soils, and on
narrow botioms, texfure-con-
{rast soils (7c)

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

River terraces: near the Finke—stony,
calerete-capped terraces, 22, 45, and 90
ft above river level, with 30-ft break-
aways and closely gullied, concave hilt
slopes, up to 30%, in underlying “fill”
and bedrock; along Lifla Creek—stony
terrace spurs with some calcrete cover,
sloping at 1-3%

Stony and gravelly. soils, often

calcarecus; locally, red clayey

sands (3d), {exture-conirast

s‘(,gil)s {7b), and calcarcous carths
143

Absent or vyery sparse shrubs over
Bassta spp.

Flood-plains: uneven, scalded surfaces
100-800 yd wide

Various soils—alluvial  soils
{1a, 1i, and, very locally, 1d)
%.“)d texture-canirast soils (7e,
i

Minor channels: up to 20 yd wide and
incised up fo 5 ft, commonly into cal-
crete and gravel

Bed-leads range from sand to
cabbles on calerete or bedrock

Absent, sparse low tress or minor A.
anenra (mukga) over short grasses and
forbs

YUnit Area

1 Medinm

2 Small

3 Mcdinm

4 Medium

5 Small

6 Very
smail

7 Very
stnall

Major channels: up to 300 yd wide and
10 ft deep, braiding locally, with low
sandy islands; longitudingl gradients
I in 500 to 1 in 1000

E. camalduiensis (red gum)- A. estro-
phiolata (ironwood) over Chloris acicy-
laris (curly windmill grass); minor
Zygochloa paradoxa (sandhill cane
grass)

% The numbers in parentheses in this column refer to soil groupings in Part VIIL
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{46) EBenezer LanD System (500 sQ. MILEs)

Undulating stony plains with saltbush and southern bluebush, in the south of the area.
Geology.—Claystone and sandstone, Mesozoic age, Great Artesian Basin; and Quaternary kunkar.

Geomorphology.

with surface limestones in its lower part, mainly shallow valleys.
Water Resources.—Good to moderate supplies of variable-quality water available from sand or kunkar aquifers

generally at shallow depths,
surface storage.

Climate.—Nearest comparable climatic station is Henbury,

Erosional surfaces formed below the weathered land surface: peneplain, extensively mantled

Some areas are underlain by saline water. There are catchments suitable for

Land Form

Soil*

Plant Community

Interfluves: up to 2 miles wide and 20 ft
high; flat stony crests with some cal-
crete; marginal slopes, up to 4 mile
long, attaining 29%,; against unit 5 these
may give place to breakaways up to
20 ft high, with stony slopes, 2-10%

Stony soils, partly texture-

contrast soils {75)

Calcrete plains: remnants up to 2 mile
wide, with partially stripped simfaces
consisiing of flat-crested, gravel-sirewn
tises up to 20 ft high, marginal slopes up
to 29, and fat-floored valleys up to
200 yd wide, tributary to unit 5; break-
away margins up to 30 ft high, with up
to 15 fit of calcreie on gypseous lacus-
frine ““fill**

Erasional slopes below unit 11 0-5-2%,
and up to 500 yd long; stony surfaces,
with some rock outcrop im upper parts
and shallow scalding down slope

Calcareous earths (65)

Absent, sparse shrubs and low frees,
A. kempeana {witcheity bush), or minor
A. calcicole (myall) over Hassia spp.,
short grasses and forbs, minor Kechia
astrotricha {blucbush)

Absent or sparse shrubs over Kochia
astrotricha (bluebush) or short grasses
and forbs

Shallow valley fioors in units 1 and 2:
flat, unchiannelled surfaces up to 500 yd
wide, with scalding and shallow gully-
Ing: longitudinal gradients 1 in 150 to
Iin 250

Varipus soils — calcareous
earths (68}, red earths (4d), and
texture-contrast soils with
scalds (7e)

A. aneura {mulga) ar A. brachysiaclhya
(mulga) over Bassia spp, or short
grasses and forbs

Kochia aphylla (cotton-bush}

Unit Area
1 Large
2 Medium
3 Medium
4 Small
5 Very
small

Entrenched wvalley floors: iil-drained,
locally saline flats up to 300 yd wide,
with flanking kopi and calerete escarp-
ments up to 30 £t high

Kopi and saline soils

Bare or sparse Arfhrocnerum  spp.
(samphire;

* The numbers in parentheses in this column refer to soil groupings in Part VIIT,
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(47) Huckrrta Lanp System (600 5Q. 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 (Pertacorria “series™), Georgina basin.

Geomorphology.—Frosional 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 aguifers.

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

Unit

Arvea

Land Form

Soil

Plant Community

Large

Strike ridges: narrow unduiating crests,
with very resiricted summit bevelling,
forming subconical hills and rounded
saddles up to 730 ft high; rectilinear,
stony hill stopes, 45-60%,, broken by
structoral terraceifes, and indented by
paraliel valleys to form rounded sali-
ents; ridges are separated by narrow,
V-shaped sirike valleys up to } mile
long, and are broken by transverse
ZOrges

Medinm

Lower uplands, foothills, and lower
spurs: rounded stony crests, and gullied
steeper margins, 15-40%, closely dis-
sected by narrow valleys

Very
small

Erosional slopes at the foot of units 1
and 2: 2-10% and up to 200 yd long;
rock outerops in upper sectors, exten-
sive shallow gullying down slope

Quterop with shallow, stony
and sandy soils

Sparse shrubs and low irees, 4. kem-
peara (witchetty bush)-Cassia spp.,
minor E. eleosa var. glaiica, or A. geor-
ginae {gidgee), over Triodia longiceps
{spinifex) or sparse forbs and grasses

A. kempeana (witchetty bush) or A.
georginge (gidges) over short grasses
and forbs

Very
small

Minoe channels: ug to 30 yd wide and
incised up to 2@ ft, commonly into cal-
creted sands and pravels

TRed-loads tange from sand to
boulders, commenly on bed-
rock

Very
small

| Major channels: up to 100 yd wide and

10-ft deep, winding and locally braiding,
with low islands

Sparse Iow trees oe E. camaldulensis
(red gum)-A. estrophioclata (ironwood)
aver Chioris aclenlaris {curly windmiil
grass), Bothriechlon ewartiana (desert
blue grass)-Enlafia fulva (sikky brown-
top), or Themeda australis (kangaroo
Brass)
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(48) Arrua LaND SYSTEM (600 $Q. 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

Palacozoic age, Amadeus trough (Bitter Springs limestone, Pertatataka and Pertacorrta “sexies™).

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 Resources—Limestones and sandstones generally yield good supplies of moderate-quality water.

Climate,—Comparablc climatic stations are Alice Springs and Henbury.

Unit

Atea

Land Form

Soil*

Plant Community

Large

Strike ridges: marrow crests, saddles,
and subconical sumimits up te 500 fi
high; rectilinear hill slopes, 36-60%,
broken by many structural terracettes
and indented by paralfel vaileys {0 form
broadly rounded salienfs; narrow, V-
shaped strike valleys and transverse
gorges

Small

Foothills, spurs, and Ilower strike
ridges: bevelled stony crests, and rocky
hill slopes, 15-30%

Quicrop, very little scil

Sparse shrubs and Iow trees, mincr
E, oleosa var. glanca over Tricdia
longiceps; A. kempeana, A. kempeana—
Cassie spp., or sparse shrubs and low
trees over Sparsc forbs and grasses or
short grasses and forbs; minor A. geor-
ginge over short grasscs and forbs

Similar to wunit 1 but also minor
Atriplex vesicaria (saltbush)

Small

Very
small

Erosional lower slopes at the foot of
units 1, 2: concave stony slopes up to
400 ¥4 long attaining 5%,; outcrops of
bedrock and calcreie in upper sectors,
scalding and shallow gullying down
slopc

Shallow, stony soils and red
clayey sands (35)

Sparse 10w 1rees over short grasses and
torbs, Eragrostis eriopoda, or Aristida
Browniana

Small

Alluvial plains: scalded surfaces up to
1 mile wide, with little channel drainage

Medium

Small

Alluvial fans:; generally of calcreted
sands and gravel; np to 1 mile long,
gradients 1 in 40 fo 1 in 200; dissected
up to 5 ft on lower margins; undulating
in cross-profile, up to 10 fi relief, flat-
floored drainage depressions up to 300
yd wide

Calcareous earths {6a, 6b)

Absent, 4. georginae (gidgee), sparse
low trees, or E. oleosa var. glauca over
bare ground, short grasses and forbs,
minor Trioedia longiveps (spinifex), or
Atriplex vesicaria (salibush)

Red clayey sands and coarser-~
textured red earths

A, anenra {mulga) or sparse low trees
over short grasses and forbs, Eragrostis
eriopedae  (woollybutt), or Aristida
brovimiane (Kerosene grass)

Smali

Tlood-plains: hummocky surfaces, with
shallow flood channels and low levees

Alluvial brown sands (la)

Sparse low trees over short grasses and
forbs, Bussia spp. or Kochia epiyile

Very
small

Tributary channels: up to 20 yd wide
and incised up to I5 ft

Very
small

Major channels: ng to 100 yd wide and
5 ft deep, braiding locally

Absent, E. wiicrotheca, A. anewra, or
E. camaldilensis-A. esirophiolata over
Chloris acicularis

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(49) CocHLAN LAND SysTeEM (<50 8Q, MILES)

Low sandstone uplands in the eastern MacDonnell Ranges, near Ringwood homestead.

Geology.—Interbedded shale, limestone, and sandstone with moderate dips. Upper Proterozoic age, Amadeus
trough (Pertatataka “series™).

Geomorphology.—FErosional 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

for surface storage.

Climate.—Nearest comparable climatic station is Alice Springs.

. There are catchments suitable

‘Land Form

Soil*

Plant Commpunity

Parallel cuestas or platcaux: up to 50 ft.
high; rocky dip slopes, 2-3%, with low
structural ferraces; escarpments, up to
20%,, with small rock faces

Erosional slopes at the foot of anit 1:
stony surlaces, 2-5% and up to 300 yd
long, locally dissected into spurs up io
20 ft high, with sieep valley margins

Oatcrop with very little soil

Sparse shrubs and low trees or A.
airenra (mulga), over sparse forbs and
grasses

Alluvial fans, locally coalescing down
slope as alluvial vales: up to 500 yd
long, gradients 1 in 50 to 1 in 125

Mo records but probably mainfy
conrse-textured soils—red clay-
ey sands over gravel or stone
{34} and calcareous carths (6a)

Absent or A. georginae (gidgee), over
shori grasses and forbs

Flood-plains: up to § mils wide, with
flood zones marked by lincar scalded
tracts

Obscrvations restricted to tex-
ture-contrast soils with surface
pavements

Eremaophila spp.—Hakea lewcoplere over
Bassia spp. or minor Koelia apfyplia
(cotion-push)

Incised channels: up to 10 yd wide,
longitudinal gradients about 1 in 50

As units T and 2

Unit Arca
1 Large
2 Small
3 Small
4 Small
5 | Very
small
6 Very
small

Major channels: up to 50 yd wide and
5 {t deep, with winding, locally braiding
courses

E. ecamaldulensis (red gum)-d. estro-
phiclata (ironwood) over Chlaris acicu-
faris (curly windmill grass)

# The numbers in parentheses in this column refer to soil groupings in Part VIIT,
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(50) REnnERS LAND SysTeEM (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 soimne thin sandstone. Lower Palacozoic age,
Amadeus trough (Pertaocorrta *“‘series™),

Geomorphology,—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 aguifers 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 Tenbury.

Unit Arsa Land Form Soil* Plant Community
1 Medium | Strike rises: up to 30 ft high; stony sur- | Mainly shallow, stony soils,cal- | Absent or sparse shrubs, or minor
faces throughout, with outcrop bands | careous earths (6, minor 6a), | 4. kempeana (witcheity bush} over
on_crests; concave marginal slopes, | and intergrades to texture- | Keckia astrotriche (Bluebush}, short
2-5% contirast scils (75) grasses and [orbs, or minor Eragrostis
xerophila (neverfail)
2 Small Erosional slopes at the foot of unit 4;
stony slopes, 2-109% and up to 300 yd
long; rock outcrops in upper scctors,
shallow gullying down slape
3 Medium | Strike valley floors: flat central tracts
with scalding and shallow gullying, and
typically with discontinuous channel
drainage; concave margital slopes, up
to 2%, passing inio unit |
4 Small Ridges: narrow crests up to 200 ft high; | Outcrop with shallow, stony | Sparse shrubs and low trees over
structurally benched slopes, 13-439% | soif sparse forbs and grasses
with soms scree
5 Very Channels: up to 3¢ yd wide and 5 fi | Non-calcareous soils including | A. anewra (mulga), E. microtheca (cooli-
small deep red clayey sands (3d), red | bah), or A. kempeana (witchetty bush),
earths (d¢f), and alluvial vari- | over short grasses and forbs or Chioris
ants. Bed-loads mainly sand | acicafaris {curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL.
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(51) MuLLer Lawp SysTEM {400 sq. MILES)
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Open, low hilly or undulating limestone country south of the MacDonnell Ranges, mainly between Hermanns-
burg and Alice Springs.

Geology.—Calcareous conglomerate and sandstone. Upper Palaeozoic age, Amadeus trough (Pertnjara “series™).

Geomorphology.—Frosional surfaces formed below the weathered land surface: low hilly or undulating terrain,
with an open pattern of branching valleys and strike-controlled tributaries; retief up to 75 ft.

‘Water Resources.—Little or no prospect of obtaining usefut supplies of ground water,
recommended.

Surface catchments

Climate.—Comparable climatic stations are Hermannsburg and Alice Springs.

Unit

Area

Land Form

Soil*

Plant Community

Medinm

Hills: fiattish cresis up to 73 ft high,
with calcreted residual gravels; convex
stony hill slopes, 3-15%, indented by
biunt strike valleys up to 400 ¥d long

Very
small

Calcrete terrace remnants: cappings,
with up to I5 ft of calcreted gravels,
forming flai stony summits, or benches
with low breakaways above hill slopes
ag in unit 1

Shallow, stony secils with cal-
crete crusts

Absent, 4. kempeana (witchetty bush)—
Cassia spp., A. kempequa (witchetty
bush), or minor 4. caicicola (myall)
over short grasses and forbs or minor
Bassia spp.

Sparse shrubs and [ow trees over
Triodia clelandii (spinifex); 4. Kenipeana
(witchetty bush)-Cassia spp. over
sparse forbs and grasses

Large

Strike rises: up to 20 It high and 400 yd
wide; flattish or genily rounded stony
crests with calcreted residual gravel
mantles; concave marginal slopes, up
to 10%

Medium

Erosional slopes at the foot of uniis [
and 3: stony surfaces up to 200 yd long,
slopes up to 29%,; extensive shallow
gullying in lower sectors

Calcareous earths {64, minor
6e)

Similar o unit 1 but also Triodia
clelandii (spinifex)

Small

Tributary valley flcors: extensively
scalded susfaces up to 400 yd wide,
longitudinal gradients I in 250 to 1 in
500; Hat central floors with discontinu-
ous channelling, and gently concave
marginal slopes

Small

Main valley floors: up to £ mile wide,
longitudinal gradients 1 in 500 to i in
750; soft, locally hummocky surfaces
with stony, scalded areas

Mainly coarse-textured soils—
red clayey sands (3d) and red
earths (4d), locally, texture-
contrast soils (T}

A. anenre (mulga) or sparse low irees
over short grasses and forbs, Eragrostis
eriopoda, Bassia spp., or minor Muyeli-
lenbeckin cummninghamii (lignum}

Very
small

Minor channels: up to 5§ yd wide and
incised up to 2 ft in unit 5

Sparse low trecs aver Chloris acicularis
(curly windmill grass), or minor short
grasses and forbs

Very
small

Major channels: up to 50 yd wide and
incised up to 10 ft in unit 6; flanking
levees of calcreted gravel and sands up
to 10 ft high

E. camaldilensis {red gum)-A, estro-
phiolata (jronwood) over Chioris acicu-
Taris {curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIT,
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(52) EnpiNDA LAND SysTEM (800 $Q. MILES)

Undutating 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).

Geomorphoiogy.—Frosional surfaces formed balow the weathered land surface: undulating stony plains with
up to 30 ft relief; open, branching patiern of ill-drained shallow valleys with gilgais,

Waier Resources.—Sub-artesian water is available from depths to 500 to 1000 ft on Andado and New Crown.
Elsewhere the ground-water prospects arc poor. There are caichments suitable for surface storage.

Climate.—Mearest comparable climatic station is Charlottc Waters,

Land Form

Soil*

Plant Community

Taterfluves: up to I mile wide and 30 ft
high; flattish stony crests, with gilgais
and some shallow gullies; concave mar-
ginal slopes, 1-5%,, with stonier, closcly
gullied surfaces

Texture-contrast soils (78, 74)

Absent, or very sparse shrubs with
Atriplex  vesicaria (saltbush), Kochia
astrotricha  (Blucbhush), or Bussia spp.

Valley floors: hummocky, stony sur-
faces up to 200 yd wide, with restricted
channel drainage, linear gilgais, shallow
gullies, scalds, and small clay pans

Interdune corridors; up to 1 mile wide,
with flat central tracts with sand cover
broken by outcrops of calcrete or by
stony pan surfaces, and sandier margins
sloping up to 2% itowards flanking
dunes

Texture-contrast soils as in unit
1 (less pavement stone), and
lecally, a coarse-structured clay
soil

Similar to unit 1, minor A. georginae;
also small areas Asirebln pectinuta
(Mitchell grass), Kechia apiytla (cotion-
bush) or Arthrocrenmunr spp. (sam-
phire)

Atriplex vesicaria (saltbush), PBassia
spp., or short grasses and forbs

Dunes: northerly-trending, paraliel lin-
ear duncs 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
Triodia basedowii (spinifex); cresis with
Zygachloa paradoxa (cane grass)

Unit Arca
1 Large
2 Medium
3 Small
4 Small
5 Very
smail

Alluvial basins, up to 1 mile in extent

Coarse-structured clay soils (85)

Treeless or small areas E. microtheca
(coolibah) with Chenopodiunm  auri-
commn  (bluebush), Atriplex mumnmiu-
laria (old-man saltbush), or minor
Astrebla peciinata (Miichell grass)

* The numbers in parentheses in this column refer fo soil groupings in Part VIIT.
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Hummocky sandy plains with small stony tracts, in the east central part of the area.

Geology.—Quaternary acolian sand overlying and with some outcrops of Pre-Cambrian schist and gneiss.

Geomorphology.—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 altuvial and fracture aguifers may yield supplies of saline to good-quality ground
water. There are catchments suiteble for surface storage.

Climate.—Comparable climatic stations are Alice Springs and Urandangie.

Soil*

Flant Community

Mainly rather cearse-textured
spils—red clayey sands (34, 3¢)
and red earths (4a, 4¢); shallow
stony soils on low rises

Sparse low trees, smaller areas A.
anenre (mulga), or A. georginge (gidgee)
over short grasses aid forbs

Sparse shrubs and low trees over
Triodia basedowii (spinifex)

Similar fo unit I, also minor areas
A. kempeana {witchetty bush)

Sparse low trees over short prasses and
forbs or Chrysopogon fallax {golden-
Deard pgrass)

QOutcrop
stony soils

with very shallow

Sparse shrubs and low treces of A.
enerrg (mulga) over sparse forbs and
grasses or short grasses and forbs

Unit Area Land Form

1 Large Sand plain: hummocky surfaces with up
fo 10 ft local rclief; generally stable, but
low dunes with loose sand occur near
large drainage channels

2 Very

small

3 Small Interfluves: up to 1 mife wide and 20 ft
high; flattish or rounded stony crests
with some calerete cover, and slightly
scalded steeper margins

4 Simall Valley floors: up te 3 mile wide, with
short telbutary embayments on the
flanks of unit 3

5 Small Low rocky ridges of schists or quariz
reef, with short colluvial aprons

[ Smail Erosional slopes: at the fool of unit 5;
up to 200 yd long

Shallew very stony or gritty
soil on pediments; alluvial
brown sands (1a)

Similar to unit 1, also minor Aristida
Bbrowniana (kerosene grass)

# The numbeis in parentheses in this column refer ¢o soil groupings in Part VIIL
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(54) Ancas Lano System (400 sQ. MILES)

Sand plain and strongly undulating, stony plains, in the south-west of the area.

Geology.—Folded sandstone, shale, and limestone.

“geries™). Several areas with Tertiary “deep weathering profile”,

Lower Palacozoic age, Amadeus trough (Pertaocorrfa

Geomorphology.—FErosional surfaces formed below the weathered land surface: undulating or low hilly terrain
with extensive sand-covered lower areas; relief up to 50 ft; closely-spaced tributary drainage on higher ground,
passing into unchannelled valleys down slope.

Water Resourees.—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.

Land Form

Soil*

Plant Commuaity

Sand plain with some Iow dunes: ira-
versed by ili-defined drainage floors up
to % mile wide

Red clayey sands {3d) on sand
plain, red sands (3f) in dunes

Sparse shrubs and low trees over
Triedia basedowii (spinifex); smaller
areas A, awewra (mulga) or Cassia
eremophila over short grasscs and forbs
or Eragrosiis eriopoda (woollybuit)

Strike ridges, broader rises, and mesas:
up to ¥ mile wide and 50 ft high; flat or
gently rounded stony crests with minor
silerete duricrusis; moderately steep hill
slopes or gentle margins of lower rises,
closely <issected by short branching
valleys

Shallow, stony soils

Absent or 4. kempeana (wiichetty bush)
over short grasses and forbs, Bassia
spp.. or Kochia astrotvicha (bluebush)

Slopes at the foot of unit 2: stony sur-
Taces up to § mile long

‘Tributary valley floors: largely unchan-
nelled flat floors up to 200 yd wide

Alluvial plains: sirike vales between
unit 2, mainly in the west of the land
system, lightly scalded, stony surfaces
with restricted channel drainage

A range of scils—red earths
(4c, 44, 4f) and texture-contrast
soils (75, 7c)

Short grasses and forbs, Bassiy spp., or
Kochia astrotricha {bluebush)

Unit Area
3 Large
2 Medinm
3 Medinm
4 Small
3 Small
6 Very
small

Channels; discontinuous, shallow, and
winding, up io 50 yd wide

Bassia spp. or Kechia aphylla (cotton-
bush,

# The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(55) KaraMERTA LAND SySTEM (200 $Q. MILES)

Sand plain with mulga over saltbush, in the far south of the area.

Geology.

Flat-lying arkose and claystone. Mesozoic age, Great Artesian Basin.

Geomorphology.—Erosional surfaces formed below the weathered land surface: sand plain and dissected
stony margins with up to 50 i relief; widely-spaced shallow valleys.

Water Resources.—Good supplics 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.

Land Form

Soil*

PBlant Community

Sand plain: flat or gently undulating
surfaces with minor calerete exposures
and with liitle surface drainage; reliel
less than 5 ft

Mainly arange of rather coarse-
grained, coarse-textured soils
including red clayey sands (34,
3d), red earths (4b, 4d), red
calcareous earths (6}, and
texture-contrast soils (7e)

A. anewra, minor A. brachystachya
(mulga) or treefess over Afviplex vesi-
earia (saltbush), short grasses and forbs,.
Braprostis  eviopoda  (woollybuit), or
Aristida browniane (kerosene prass):
minor Triedia basedowii (spinifex)

Drainage floors: up to 200 yd wide,
following braiding courses in unifit 1;
scalded surfaces in upper sectors; Te-
stricied channel drainage; longitudinal
gradients ubout, 1 in 500

No records, but probably
mainly coarse-texiured soils

A. anenra {mulga) over Eragrostis erio-
poda (woollybutt)

Mesas: duricrusted stony summits, up
to 50 ft high, low breakaways, and
gullicd, concave hill slopes, 15-40%

Outcrop with shallow, stony
S01s

Atriplex vesicaria (saltbush); minor
A, kempeana (witchetty bush) over
short grasses and Forbs

Broad rises: gravel-strewn flat crests up
to 25 ft high, and steeper margins
altaining 5%

Stony soils, () partly over
structured clays (ef. 7c)

Atviplex  vesicaria {saltbush), smaller
areas Kochin astrotricha (bluebnsh)

Small areas A, caleicols (myall) over
Atriplex  vesicaria (saltbush), Kochia
estrotriche (bluebush), Rassia spp., or
short grasses and forbs

A. grewre (mulga) over Kochia astro-
{richa (bluebush)

Unit Arvea
! Large
2 Small
3 Very
small
4 Small
3 Very
small

Slopes at the foot of units 3 and 4
0+5-25%, and up to } mile long; stony
surfaces, liable to shallow gullying

Texture-contrast soils (Te, Tf)
occasional gilgais (8a)

Treeless, small areas A. arnenra (mulga)
ovei Kockia aphyila (cotton-bush) or
Kachia astrofricha (bluebush)

% The numbers in parcniheses in this column refer to soil groupings in Part VIIL
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(56) WeLbON LAND SysTEM (100 5Q. 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.

Geomorphiology.—Depositional surfaces: picdmont terraces and undulating plains, sirike drainage with pavallel,
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 Trce Well.

AR
e

-~

Unit Agsea Land Form Soil* Plant Community
1 Large Terraces: extending up to 14 miles from | Mainly very stony red earths | Sparse shrubs and low trees over
backing quartzite Tanges, slopes 1-2%, | {474), less stony on lower slopes | Triodia spicata (spinifex)
dissected up to 40 £t into lobes up to
% mile wide; up to 20 ft of unconsoli-
dated boulder gravels with stonoy.
locally sandy suzfaces
2 Very Low hills on unit 3 Ounterop with pockeis of shal-
small low, gritty or stony soil
3 Medium | Interfluves: up to 20 ft high and £ mile | Mainly red carths (Mq, Mg), | Sparsc low trees or 4, anevra (mulga)
wide, with gently rounded or flat stony | locally red clayey sands (34) | over Eragrostis eriopoda (woollybuit)
crests and stony soils including tex- | or short grasses and forbs
ture-contrast scils (7a)
4 Very Uneven rocky surfaces foxmed by | Shallow, stony calcareous A. kempeana over short prasses and
small stripping of units 1 and 3: up to £ mile | earths (Ga} forbs
in extent, with exposvres of weathered
5 Small and fresh rock, and with low calcrete | Various, including shallow, | Eremaphile spp.—Halkea lettcoptera over
rises in lower parts stony soils, texture-contrast | Bessic spp.; minor Kochia aphylla,
soils {(7a}, and red coarsc- | Eragrest’s xerophila, or Asoebla pectin-
structured clay soils with gilgais | afa
(Ba)
6 Small Tributary valley floors; up fo } mile | Mainly red earths (4e), locally | A. aneura over short grasses and forbs,
wide, Jongitudinal gradients 1 in 100 to | stony soils on upper parts Eragrostis eriopoda, or Themeda ans-
I jn 150; some scalding on gentle mar- tralis
ginal slopes
7 Small Flood-plains: up to % mile wide, with | No records but probably main- | Sparse low trees over short grasses and
tribatary embayments in unit 6 Ly alluvial soils forbs
8 Very Minor channels: up to 10 yd wide and _— A. aneura, E. camaldidensis—A, estro-
small incised up to 10 ft in unit 1, locally into phiolata or minor A. calcicola over
bedrack Chioris acicnlaris, short grasses and
forbs, or (in rockier paris) Triodia
pungens
o Very Major channels: up to 150 yd wide and E. ldulensis—A. estrophiol over
smalk 5 ft deep _ Chioris acicndlaris

* The numbers in parentheses in this colwmn refer to seil groupings in Part VIIT,
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(57) ReynoLDs LAND SySTEM (100 5Q. MILES)

Spinifex on gravel terraces and rocky lowlands, north of Napperby homestead.

Geology.—Tertiary “deep weathering profile”. Developed on Pre-Cambrian schist and gneiss, Remmnants of
Quaternary terrace gravels.

Geomorphology—Depositional surfaces: gravel-capped piedmont terraces and dissected, stripped terrain;
relief np to 50 ft; closely spaced, branching drainage pattern.

Water Resources.—Ground-water prospects poor, surface catchments recommended.

Climate,—Nearest comparable climatic station is Tea Tree Well.

Soil*

Plant Community

Mainly stony red earths (44);
locally coarsc-structured clay
spils with gilgais on lower
slopes

Shallow, stony soils inclading
texture-contrast soils (7a)

Severely scalded, saline stony
soils fending to a texture-
contrast type, patches of sandy
topsoil

Sparse shinbs and low trees gver
Trindin longiceps (spinifex) or minor
T. spicata (spinifex)

Coarse-textured soils, possibly
with a deep subscil pan in
places

Eremophila spp.~Hakea leucoptera over
Bassia spp.

Unit Area Land Form

1 Medinm | Piedmont ferraces: exicnding up to
1% miles from backing hills, with slopes
approximately 2%: steep, guilied mar-
ginal escarpmenis up to 50 ft high

2 Medium | Gravel-strewn rounded hills and rises:
up to 20 ft high, slopes up to 3%

3 Medium | Rocky tracts: forming interfluves up fo
1 mile wide, with up to 50 ft relief;
stony surfaces, with pumerous schist
ridges and narrow, V-shaped valleys

4 Small Slopes at the fooi of wvnits 1 and 2:
0-25-5%, with scalded, lightly gullied
surfaces

5 Small Valley floors: flat, scalded surfaces up
to 300 yd wide

4] Very Channels: small, shallow, and braiding

small

Bed-loads mainly sand and grit

E. camaldulensis {red gum)}-4. estro~
phiclata {itonwood) aver Chlovis acicu-
laris (curiy windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VILL
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(58) Berrys Pass LanD System (100 50, MILES)

Spinifex-covered gravel terraces west of Haasts Bluff.

Geology.—Quaternary tetrace gravels overlying Tertiary “deep weathering profile” developed on Pre-Cambrian
schist and gneiss and Proterozoic and Palacozoic sandstone, silistone, and dolomite.

Geomorphology.—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-guality ground water can be

obtained from sandstones and sands where they occur below the water-table, which may be deep. There are
catchments suitable for surface storage.

Climate.—Nearest comparable climatic station is Hermannsburg,

Unit Atea

Land Form

Soil*

Plant Community

1 Medium

Upper terraces and undissected pied-
mont aprons; extending up o [} miles
from backing ranges, slopes 2-5%;
purtly dissected up to 150 [t into spurs
up to 1 mile wide; locally forming sec-
ondary watersheds headwards of strike
valley disscction: loose, boulder-strewn
surfaces; steep, dissccted escarpments,
10-30%, in ferricreted gravels and
weathered bedrock

2 Small

Boulder fans: of indurated, coarse
boulders between re-entranis in moun-
tain front; slopes 10453%; commonly
dissected along contact with backing
hill slopes

3 Medium

Lower terraces: up to 50 ft high,
occupying drainage re-entrants in unit
i; stony terrace surfaces slope valley-
wards at 1-3%; stecp, dissected mazging

Liitle soil with strew of bould.
ers or stone

4 Yery
smal

Drainage floors: unchannelled surfaces
up to 30 ¥d wide and lowered to 19 ft
in unit 3

Mainly stony, locally a red
eajr]th (4f) or a texiure-contrast
0.

Sparse shrubs and low trees over
Triodia spicata {spinifcx), T. clelandii
(spinifex), or minor Plecirachne schinzii
(spinifex)

5 Small

Altuvial plains; up fo ¢ mile wide;
forming strike vales of cecurring down
slope from undissected piedmont
Aprons

No records; probably a range
of coarse and finer-textured
soils—red clayey sands (3d)and
red earths (44, 4&)

A. anewra (muiga) over Eragrostis
eriopoda (woollybutt)

6 | Very
small

Channels: shallow, braiding, and up to
50 yd wide

Bed-loads range from sand to
cobble gravels

E, camaldulensis (red gum)-A. estro-
phiolata (ironwood) over Thenieda ans-
trelis (kangaroo pgrass), Bothricchloa
ewarfiana (desert blue grass)-Ewlalia
JSulva (silky browntop), or Chloris acici-
Ieris (cucly windmill grass)

* The numbers in parentheses in this column refer to soil growpings in Part VIIL
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(59) Stokes LAMD System (700 SQ. MILES)

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 Palacozoic sandstone, silistone, 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.

Climate,—Nearest comparable climatic station is Hermannsburg,

Unit Area Land Form Soil* Plant Community

i Small High terrace mesas and benches: duri- | Mainly stony red carths (4h), | Sparse shrubs and [ow trees over
crusted summits up to 80 ft hiph, cap- | less stony on parts of lower | Triedia clelandii (spinifex)
ped by gravels; low breakaways; con- | terraces
cave slopes up to 15%

2 Large Lowex terraccs: up to 50 fi high, exten- Sparse shrubs and low trees or A,
di_ng up to 3 miles from bat:kigg Tanges @RENTE (mulge.)_ aver Triodin clelandit
with slopes 0-5-1%; undulating stony (spinifex) or (with mulga) short grasses
surfaces in lobes up to | mile wide and forbs

3 Small Stripped margins of unit 2: up to 1 mile
wide, with elongaie gravelly rises, and

4 Very linear drainage flats up to 150 yd wide; | Red orbrown coarsestructured | Astrebla pectinara (Mitchell grass) or

small local relief 5 ft clay soils (ef. 8a) Eragrostis xerophila

5 Small Lower terrace faces: stony slopes, | Stonymantles over exposuresof | Sparse shrubs and trees of E. eoleosa
3-5%, indented up to 300 yd by nar- | seils or their weathered sub- | var. glenca, over Triodia elelandii
row valleys strata (spinifex)

[ Very Alluvial fans: up to 1 mile [ong, gradi- | Mainly texturc-contrast soils | Eremophila spp.~Hakea leucoptera,

small ents 1 in 150 to 1 in 250; active drain- | {7e), locally red clayey sands | minor A. mieura (mualga), or sparse low
age tracts with shallow distributary de- | (3d), ted earths (4d), and cal- | trees over Bassia spp., Kochia aphyila

pressions, and more stable inter-drain- | carecus earths (6, 76d) {cotton-bush), or Atriplex vesicaria

age Zones (saltbush}; minor Astreble pectingta

- (Mitchell grass), Fragrostis xerophila

7 Small Valley floors: up to ¥ mile wide, con- {neverfail), or short grasscs and forbs
cave marginal slopes 0-5-29%

8 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 Coarse-textured alluvial seils | Sparse low trees over short grasses and

{1a, 1k} forbs
10 Very Channels: up to 50 yd wide and 10 ft _— E. camaldulensis (red gum)-A. estro-
small deep, braiding locally; narrow levees of phivlate (ironwood) aver Chioris acicie
sand and gravels taris (curly windmill grass)

# The numbers in parentheses in this column refer to soil groupings in Part VIII.
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(60) SanTa TerEsA Lanp 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.— Depositional surfaces: limestone plateaux up to 300 ft high; vigorously dissecting, short
drainage channels.

Water Resources,—Bores and dams are not needed because of the inaccessible nature of the country.

Climafe.—MNearest comparable climatic station is Alice Springs.

Unit Area Land Form Soil* Plant Community
1 Large Limestone plateaux; rocky summits up | Cuterop with shallow stony | Sparse shrubs and low trees over
to 2 miles in extent, with regional slopes | soils Triodia longiceps (spinifex)

less than 19 ; breakaways of hardened
limestone up to 40 ft high; stony recti-
linear hill slopes, approximately 40%,
with minor structurzl ledges; escarp-
menis indented up to 4 mile by narrow
winding valleys and branching tribu-
tary re-eniranis

2 Small Benches and mesas: up to 150 ft high Sparse shrubs and low trecs over sparse
and % mile in extent; laterite cappings forbs and grasses

with low brenkaways; closely gallied,
concave hill slopes, 25-50%, in weath-
cred rock

3 Small ‘Narrow ridges: up to 150 ft high, with
remmant laterite cappings

4 Small Erosional slopes at the foot of units 1, { Calcareous earths (6, 6b) A. georginae {gidgee) or A. kempeana
2, and 3: concave stony slopes, 1-3% (witchetty bush) over short grasses and
and up to ¥ mile long, with closc guily- forbs
ing in lower sectors

3 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 (3} forbs
suriaces with few drainage channels

& Yery Winding channels, up to 100 yd wide | Bed-loads of coarse sand and | E. camaldulensis (red gum)-A. esiro-

small and 5 it deep erit phiolata  (ironwood) over Chioris

acicrfaris {curly windmill grass)

* The numbers in parentheses in this column refer 1o soil groupings in Part VIII.
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(61) TasLe HLL 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 sumemnits and {ringing lowlands,

Water Resources,.—Ground-water prospects are pood where the Tertiary sediments are below the water-table,

but because of the inaccessible nature bores and dams would not be needed.

Climate,—Nearest comparable climatic station is Tea Tree Well.

Unit Area Land Form Soil* Plant Community
1 Large Plateanx: uneven, stony sumeiis | Qutcrop with pockets of shal- | Sparse shrubs and low trees, or A.
30—150 ft high, regional slopes less than | low, stony, calcarecus soil kempeana—~Cassia  Spp., over sparse
19%,, with little surface drainage; mar- forbs and grasses; minor A, georginae
einal breakaways up to 20 ft high, in- with bare ground or very sparse short
dented up to § mile by enirenched Erasses and forbs
valleys up to 200 yd wide with branch-
2 Small ing tributary re-cnirants; concave, | Calcareous carths (62) A, gearginae (gidgee) over short grasses
stony hill sfopes, 10-30%, and forbs
3 Small Alluvial plains in shaflow basins in | Red coarse-structured clay | Treeless or with small patches of A.
unit 1: up to 4 mile in extent, gradients | soils (84), in places in a com- | georginee (gidgee) with dstrebla peciin-
about 1 in 500; unchannelled surfaces | plex with texture-contrast soils | efe (Mitchell grass) oz Eragrosiis xero-
with gilgais, stony scalded tracts, and | (7g) phila (neverfail)
shallow guilies
4 Small Valley Aoors: up to 400 yd wide, locally | A range of soils including red | A. georginee (gidgee), A. arerra (mulga),
broadening into plains up 1o % mile | earths (?48), calcareous earths | A, kempeana (witcheity bush), or
wide: flat central foors and gentle con- | (68), und red coarse-structured | sparse low trees, over short grasses and
cavc marginal slopes; stony surfaces, | clay soils (8a) forbs, or minotr Ariplex vesicaria
liable to scalding and shallow gellying (bladdcr saltbush}
5 Small FErosional slopes at the foot of units 1
and 2: 1-3%, and up to 300 yd long;
stony surfaces liable o shallow gullying
locally dissected vp to 10 fi into flat-
cresied spurs with convex marginal
slopes up to 10%,
[ Very Alluvial fans: slope up to 200 yd long,
small liable to scalding and shallow gollying
¥ Yery Minor channels: up to 10 yd wide and e A. anenre {mulga) over short grasses
small 2 fi deep, commeonly braiding and forbs
8 Very Major channels: up to 75 yd wide and _— E. camaldulensis (red gum)-4. estro-
small 2 {t deep phioleia (itonwoeod) over Chloris acicn-
laris {curly windmill grass)

# The numbers in parentheses in this column refer to soil grovpings in Pare V1L
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(62} AMBALMDUM 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. Renmant 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 alluvinm and
weathered and fractured metamorphic rocks. There are catchments suitable for surface storage.

Climate.—MNearest comparable climatic station is Alice Springs.

Land Form

Soil *

Plant Commuynity

Slopes at the foot of unit 6: severely
scalded surfaces, closely dissected by
shaliow branching gullies

Lower tcrraces: extending up to 2%
miles from backing ranges with average
slopes @-4%; undulating in cross
seciion, with alluvial basins in lower
parts; dissectcd up to 25 ft into Iobes
up to 1 mile wide, with steep breakaway
margins

Stripped lower terrace surface: gently
sloping surfaces up to 14 miles In ex-
tent; no local drainage, bui numercus
gilgais

Mainly texture-contrast sofls
(7g), locally stony soils, either
gravelly or calcareous, near
breakaways or margins of ter-
races

Eremophita spp.—Hokea lewcoplera over
Bassia spp.

Atriplex vesicaria (saltbush), Bassia
SpP., of Arthocuerug spp. (samphire}

On breakaways A. kempeana (witchetty
bush)-Cassia spp. or minor 4. geor-
ginae (gidgee) over short grasses and
forbs

As unit 1; minor Arthrocrertm spp.
(samphire)

Alluvial basing and tributary drainage
floors: basins, up te £ mile wide, occupy
lower parts of unit 2; drainage floors
with flat or gently concave unchannel-
led surfaces, 100300 yd wide, lead
from these basins, and are shallowly
incised in units 3 and 4, but entrenched
up t(i 20 ft through higher parfs of
unit

Texture-contrast soils, less
scalded than in units 1 to 3, in
a complex with red coarse-
structured clay soils {(8a)

Asirebla  pectinata  (Mitchell grass).
Eragrostiv xerophila {neverfail), Kochia
aphyila (cotion-bush), Atriplex nummu-
laria (0ld-man saitbush), or Bassia spp.

Higher terrace remnants: duricrusted
benches and mesas, up to 150 ft high

Outerop with pockets of shal-
low, stony soil

4. anewra (mulga) or E. oleosa var.
glauca over sparse Torbs and grasses or
Triodia longiceps (spinifex)

Flood-plains: up to £ mile wide, with
fow levees flanking unit 9

Alluvial brown sands (14)

Sparse low trees over short grasses and
forbs

Tributary channels, incised in unit 2:
up to 50 yd wide

Unit Area

3 Medium

2 Medium

3 Small

4 Medium

3 Small

6 Small

7 Small

8 Very
small

9 Very
small

Major channels: up to 200 yd wide and
15 ft deep; locally braiding, with low
sandy islands

E. camaldufensis (red gom)-A. estro-
hifolata (ironwood) over Chioris acici-
aris (curly windmilk grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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(63) Lmwpavare Lanp SysteM (1100 8Q. MILES)

Sandy limestone plains with spinifex, in the south-west of the area.

Geology.—Quaternary kunkar and allovium and Tertiary chalcedony and calcarecus and gypsiferous silt.

Geomorphology,—Depositional surfaces; limestone plains with much sand cover, plains marginally stripped
and dissected up to 30 ft; sarface drainage absent except for entrenched valleys on margins.

Water Resources.—Supplies of variable-quality ground water are available at shaillow 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 (35), | A. anewra {mulga), minor A. ealcicola
faces with less than 5 ft local relief, with | locally culcareous earths (e.g. | (myall), Cassia eremophifa, or absent,
almost complete sand cover and little | 6e) over short grasses and forbs or

surfuce drainage Eragrostis eriopoda (woollybutt)

Sparse shrubs and low trees or minor
Casugrina decaisneana (desert oak) over
Triodia basedowii (spinifex)

2 Small Limestone rises: up to % mile wide and | Shallow slony and sandy soils | A. kempeana (witchetty bush), absent,
20 ft high; flat stony crests, and concave | around exposures or minor E. gleosa var. glawea over short
marginal slopes, 1-2% grasses and forbs or Bassia spp.

Treeless or A, ealcicola (myall) with
Kochia astrotriche {blucbush}

3 Small Escarpments bounding unit |: up to 30 Absent or A. kempeana (witchetty
ft high, with breakaways up to 15 ft bush) with short grasses and forbs or
high and stony slopes. above 20%, in Bassia spp.

softer underlying rock

4 Small Tributary valley floors inciscd below | Red carths (48), locally with | A. erenra (mulga) over short prasses
unit 2 on siripped margins of unit I: | concentrations of ferruginous | and forbs or Bassia spp.

flat floors up to 200 yd wide, without | nodules

channel dranage

5 Small Entrenched main valley floors: flat, ill- —_— E. microtheca (coolibah) over Muehien-
drained surfaces up to 200 yd wide, beckin cinninghamiii {lignum)
without channel drainage

* The numbers in parentheses in this column refer to soil groupings in Part VI
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(64) Trrra Lanp SysteMm (600 sQ. MILES)

Sandy limestone plains and saline tracts in the north-west of the area.

Geology.—Quaternary kunkar and alluvium,

Geomorphology.—Depositional surfaces: limestone plains with moderate sand cover and disorganized surface
drainage; lightly dissected margins with up to 10 fi relief,

Water Resonrces.—Large supplies of moderate-quality water are available at shallow depths from sand and
kunkar aqguifers.

Climate.—Nearest conyparable climatic station is Tea Tree Well,

Unit Atea Land Form Soil* Plant Community

1 Medinm | Stony limestone rises: up to 1 mile wide | Shallow, steny and sandy soils | Sparse shrubs and low trees or A.
and 10 fi high, marginal slopes up to | arpund exposures of calcrete, | kempeana (witchetty bush)-Cassia spp.
2% red clayey sands (35) onmargin- | over short grasses and forbs

al slopes
2 Medium | Limestone plains: much sand cover and | As for unit 1 but overall, with a | A. kempeana (witchetty bush} or Cassia
numerous rock exposures greater proportion of coarse- | eremophiile, over shorlt grasses and

textured soils—with significant | forbs

alkalinity and salinity where

drainage Js restricted and, | Sparse shrubs and low 1irees over

locally, texture-contrast soils | Triedia pungens (spinifex)

(71), and shallpw, sandy soil

en a soft mealy marl Sparse low trees or smail thickets of
Melaleuca glomerafa (fea-tree) over
Bassia  spp, or Atriplex vesicaria
(saltbush)

3 Small Valley floors; flat, ill-drained surfaces Bare or short grasses and forbs;
up to 400 yd wide, entrenched up to 10 fringed by Melalenca glomerata (tea-
ft below anit 1 tree) over bare ground or Triedia

progens (spinifex)

4 Small Enclosed depressions in unit 2: iso- Atriplex vesicaria (saltbush) or drilnwoc-
lated or linked, circular or crescentic el spp: (sampnire)
depressicns up to 300 yd in diameter
and 10 ft deep; swamp or pan floors, Melaleuca glomerata (tea-tree) over
i acally with gilgais Bassia spp-

5 Very Shaliow drainage floors traversing unit | Red ecarths (probably 44) A. anenra (mulga) over short grasses

small 2: up to 300 yd wide and 1 mile long and forbs

&8 Very Entrenched valley floors: up to 100 yd | No records, but probably alka- | As unit 5

small wide, connecting unit 4 line and saline soils

T Very Hummocky, sandy areas in unit 3 Red clayey sands (35) Very sparse shrubs over short grasses

small aad forbs

* The numbers in parentheses in this column refer to soil groupings in Fart VI,
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(65) WooLLA LanD SysTEM (600 SQ. MILES)

Limestone belts (Plate 1, Fig. 2} in the north-west of the area,

Geology.

Quaternary kunkar and allavium.

85

Geomorphology.—Depositional surfaces: lightly dissected limestone valley trains up to 3 miles wide; relief up
to 10 fi, decreasing down valley, where the land system is extensively sand-covered.

Water Resources.

aquifers. Some prospects for irrigation,

Large supplies of moderate-quality water are available at shallow depths from kunkar

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

Land Form

Soil*

Plant Community

Limestone ptatforms: up to 400 yd wide
and 10 ft high, extending up to 1 mile
down valley; stony surfaces with nirm-
erous limestone exposures; slightly in-
dented marginal slopes up to 3%

Exposurcs of calcrete with
shallow, stony and sandy soils
(both calcareous and non-cal-
carcous)

Sparse low trees or A. Fkempeang
{witchetty busk) over short grasses and
forbs

Coalluvial aprons flanking unit 1: sandy
slopes, 1-5% and up to 30 yd long

Rather coarse-textured soils—
red clayey sands (36) and red
earths (46)

Sparse shrubs and low trees over
Triodin basedowif (spinifex)

Dirainage floors: up to 200 yd wide,
longitudinal gradients 1 in 500 to [ in
[(300; flat central drainage zones, and
genfle concave marginal slopes with
minor calcrete exposures

Red earths (45)

Sparse low frees, minor A. snemra
(muiga), A, kempeana (witchetty bush),
or E. microtheca (coolibah) over short
grasscs and forbs, or minor Eragrosis
erigpoda (woollybuti)

Unit Area
1 Large
2 Very
small
3 Medinm
4 Medium

Sand plain

Red clayey sands {35) presum-
ably over] calcrete near expo-
sures

Sparse shrubs and low trees over
Triodie pungens (spinifex)

* The numbers in parentheses in this column refer to soil groupings in Pari VTIL,
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(66) KAREE L.AND SYSTEM (900 8Q. MILES)

Mulga-covered sandy plains in the far south of the area.

Geology.—Quaternary soils with areas of aeolian sand. Overlying Pre-Cambrian metamorphic rock and

Mesozoic sediments.

Geomorphelogy.—Depositional surfaces: stable plains of coarse-textured alluvium; lower parts extensively

wind-modified; gradients about 1 in 500,

Water Resources.—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 Area Land Form Soil*

Plant Community

1 Medinm | Enfer-drainape sectors: up to 4 mile | Red clayey sands (3d) and red
wide earths (4d)

2 Medium | Drainape floors: up to 300 yd wide

3 Medium { Sand plain

A. anenra (mulga) or sparse shrubs and
low trees over FEragrostis eriopoda
{woollybutt) or minor Bassic spp.

4 Small Sand dunes: wind-modified alluvial | Red sands {3f)
irains up to 10 fi high, with fat or
rounded crests up to 200 yd wide, and
continuous for some miles down slope;
flanking slopes up io 10%, somewhat
steeper on eastern sides; surfaces fixed
by vépetation

Sparse shrubs and low trees over
Eragrostis  erfopode  (woollybutt) or
Triodia basedowii (spinifex)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL.
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(67) BusHy Parx Lanp 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.

Unit Area Land Form Soil* Plaat Community
1 Medium | Inter~-drainapge sectors; up to ¥ mils wide | Red earths {mainly 4e, locally | A. arenre (mulga), minor A. kempeana
and less than 5 ft above unit 2; very | 4d) {witchetty bush), or sparse low trees
gentle rises with flattish or slightly con- over short grasses and forbs or

vex crests, narrowing and braiding with Eragrostis eriopoda (waollybuit)
unit 3 down slope

2 Medium | Tributary drainage floors: up to 500 yd
wide, with flat vnchannelled central
drainage tracts and very genily concave
marginal slopes with some scalding

A, anenra (mulea), minor A. kemmpeana
{witchetty bush), sparse low trees, or E.
camaldulensis (red gum)-A. estropitio-
Iata {ironwood), over short grasses and
forbs, Eragrestis eviopoda {woollybuti},
or minor Chioris acicrlaris {curly
windmill grass)

3 Medium | Main drainage floors: up to 4 mile wide,
surfaces as in unit 2

4 Small Sand-banks; wind-modified alluvial | Mainly red clayey sands (3d), | Sparse shrubs and low trees or minor

trains up to 400 vd wide, 5 ft high, and | locally red earths (4d) A. aneyra (mulga) over Triodia bose-
extending up fo 3 miles down slope, dowil {(spinifex), T\ pungens (spinifex),
branching locally, to pass into broad Plectrachne schinzii (spinifex), or minor

vises in the Singleton land system; Eragrosfis eriopoda (woollybutt)
surfaces fixed by vegeiation

* The numbers in parentheses in this column refer to soil groupings in Part VIII.
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{68) Leany LAND SystEM (100 sQ. MILES)

Sandy plains in the east centre of the area.

Geology.—Quaternary alluvium and soil. Overlying Pre-Cambrian metamorphic rocks.

Geomorphology,

Depositional surfaces: stable plains of coarse-textured alluvium, gradients about 1 in:500.

Water Resources.—Supplies of ground water may be obtained in some areas from shallow alluvial aquifers or
fractured and weathered zones in metamorphic rock.

Climate.—Nearest comparable climatic station is Tea Trec Well.

Unit Area Land Form Soil* Plant Community

1 Large Hummeocky plains: somewhat loosc | Red clayey sands (34) and red | 4. anewre (mulga), or minor A.
surfaces, with scalds and small clay | earths {4} georginae (gidgee) over short grasses
pans; up to 2 it microrelief and forbs

2 Small Younger alluvial {lats: disconnected | Observations restricied to red | A. urenra (mulga) over short grasses
alluvial plains and sinnous flood zones | earths {42) with locally alluvial | and forbs
up to ¥ mile ia extent, occupying lower | soils (1)
areas; scalded surfaces with small clay
pans, and with gilgais locally

3 Very Alluvial basins: generally circular, up E. miicrotheca (coolibah) or A. aneura

small to } mile in extent, and up to 2 it below {mulga), over Muehiernheckin cunming-

unit 1 hamit (llgnum)

4 Small Drainage floors: discontinuous flat sur- | No rccords, but probably red | 4. auenra (mulga) over short prasses
faces up to 200 yd wide, and up to 2 ft | earths and forbs
below unit 1

5 Smail Sand-banks: wind-modified alluvial | Red sands {(3f) or red clayey | Sparse shrubs and low {rees over
trains up to 500 y4 wide, 5 ft high, and | sands (34) Triodia basedowii (spinifex)
extending up fo 3 miles down slope;
Iocally anastomosing or branchiag; sur-
faces fixed by vegetation

# The numbers in parentheses in this columa refer o soil groupings in Part VIIT.
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(69) RinGwooD LaND System (500 sQ. MILES)

Plains carrying gidgee, mainly in the eastern MacDonnell Ranges.

Geology.—Quaternary alluvinin and wash, Overlying Upper Proterozoic sedimentary rocks and Pre-Cambrian
metamorphic rocks.

Geomorphology.

1 in 500.

Depositional surfaces: stable calcareous alluvial plains and vale fills; gradients 1 in 250 to

Water Resourees.—Supplies of moderate-quality to saline ground water ave available at shallow to moderate

depths from alluvivm, sandstones, limestones, and weathered metamorphics.

suitable for suirface storage.

Climate.—Nearest comparable climatic station is Alice Springs.

There are some catchinents

JFINKE LS.

Land Form

Soil*

Plant Community

Alluvial plains: gently sloping sutlaces
liable to scalding, shallow gnilying,
wind-blewing, and induced erosion

Red earths (48)

Calcareous earths (64, 65)

Adluvial fans; up to § mile long, gradi-
ents 1 in 30 to 1 in J00; loose, or stony
surfaces with shallow distributary drain-
age channels up to 50 yd wide

Red clayey sands (34) over
gravels,

A. anewra (mulga), or A, kempeana
(witchelly bush) over short grasses and
forbs, or minor Eragrostis eriopoda
(woollybutt)

Absent, A. georginae (gidgee), minor
sparse low fteees, or A. Fkempeana
(witchetty bush) over short grasses and
farbs or Bassia spp-

Drainage fipors in units 1, 2, and 3: up
to 150 yd wide and 2 ft deep; flat central
floors and geaile concave marginal
slopes with minor calcrete exposures;
longitudinal gradients 1 in 500 to 1 in
750

Read earths as in unit 1 but often
eroded exposing the calcareous
substrata

A. gecrginae (gidgee) or A. anenrg
{mulga) over short grasses and forks or
Eragrostis erlapoda (woollybutt)

Aluvial basins: up to I mile in extent,
1-5 {t below units 1, 2, and 3; very
gently sloping surfaces, Jess than 0-29%,
with siony scatded tracts, linear gitgais,
and shallow gullying (includes alluvial
flats derived from Table Hill land
system)

Mainly coarse-siructured clay
soils (82) in complexes with
texture-contrast soils (7g); loc-
ally alluvial coarse-structured
clay soils (1f}

E. microtheca (coolibah) over Bassin
spp.. Bragrostis xerophila (neverfail):
minor Cheropodivm aurieomum (blue-
bush), or Arfrocuenumn spp., (sam-
phire)

Sand duncs and swales: small dunes, np
to 5 It high and jrregular in form, al-
though generally parallel with drainage;
surfaces fixed by vegetation, with some
scalding In swales

Red sands (3f), red clayey saads
(34}, and red earths (40)

Sparse low trees, or miner A. georginge
(eilgee) over Eragrastis etiopoda (wool-
iybutt), or Aristide browniana (kerosene
Erass)

Unit Area
1 Small
2 Medium
3 Larpe
4 Small
3 Very

small
3 Small
7 Small
8 Very

small

Flood channcls: flat scalded floors up
to 100 yd wide, entrenched up to 10 it
in the fower parts of units !, 2, and 3

E, camaldulensis (red gum)-A4. estro-
phiclate  (ironwooed) over Chloris
acicularis (carly windmill grass)

* The numhers in parentheses in this column refer to soil groupings in Part VILL.
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(70) PuLyA LaAND SvstEM (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 Palacozoic age, Amadeus Trough (Bitter Springs limestone, Pertatataka, and Pertaocorrta “series™).
One small area of Pre-Cambrian granite.
Geomorphology,—Depositional surfaces: stable piedmont fans and vale filis of calcareous alluvium and calcreted
gravels; surfaces are undulating in cross section, with shallow transverse valleys tributary to major strike drainage.
‘Water Resources,—Ground water prospecis are generally poor. Sandstone and Ymestone agnifers may yield supplies
of good guality to stock water in areas of good local recharge. There are catchments snitable for surface storage.
Climate.—Nearest comparable climatic station is Alice Springs.

Unit Arca Land Form Soil* Plant Commnity
1 Yery Colluvial aprons: stony surfaces up to | Shallow stony and sandy soils | A. anenra over short grasses and forbs,
small 200 yd long, slopes 3-109% Eragrosfis eriopoda, or minor sparse
forbs and grasses; A. kempeana over
short grasses and forbs; A. georginae
over short grasses and forbs or minor
Atriplex vesicaria; A. vesicaria
2 Yery Erosional slopes at the foot of backing Absent or A. georginae (gidgee) over
small ranges: surfaces up to 300 yd long, short grasses and forbs
slopes 1-5%,; rock outcrops in upper
sectors, widespread shallow gullying
down slope
3 Medium | Alluvial fans and plains: stony slopes, | Red clayey sands (34) over | Absent or sparse low trees over short
0-8-3% and up to [ milc long, broken | gravels grasses and forbs, Eragrosiis eriopoda,
by tributary drainage fnto Iobes up to 1 or Awistdae browniana
mile wide
4 Smalk Calcarcous earths {6a) A. georginae over short grasses and
forbs
5 Small Red carths (44, 4¢}—sand frac- | A anetrra or A. georginee over short
iions mainly fine-grained grasses and forbs or Eragrostis eriopeda
4] WVery Texture-contrast soifs with sur- | Absent or 4. georginae over short
small face pavements grasses and forbs or Bessia spp.;
Kochia aphylla
7 Smail Tributary valleys: up to 300 yd wide | Fine-grained red clayey sands | Absent or A. georgitge over short
and lpwered to 10 ft through units 3, 4, | (34), 1cd earths (4d, 4e), and | grasses and forbs or Fragrosiis eria-
5, and 6; flat floors, and concave mar- | calcareous earths (64} poda
ginal slopes
8 Small Food-plains: surfaces up to 4 mile wide,
with extensive scalding and shallow
gullying
9 Very Levees: up 10 100 yd wide and 5 ft high; | Fine-grained red clayey sands | Sparse low trees over short grasses and
small back slopes 0-25-19%, 3d) forbs or Eragrestis eriopoda
10 Very Tributary channels: up to 20 yd wide _— . Idtlensis—A. estrophiol aver
small and incised up to 15 ft into calcreted Cldoris acicularis, Themeda australis,
sands and graveis Bothriechloa ewartiana-Enlalia  fulva;
minor E. microtheca over Muelien-
I Very Main channels: up to 100 yd wide and _ beckia cunninghamii
small 10 ft deep; longitudinal gradients ! ia

500 to 1 in 1000

* The numbers in pareatheses in this column refer to soil groupings in Part VIIL
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{71) SrvpesoN Lann SYSTEM (37,800 5Q. MILES)
Spinifex-covered sand dunes (Plate 3, Fig. 2) mainly in the southern half of the area.

Geology.—Quaternary aeclian sand. Overlying Pre-Cambrian metamorphic and igneous rocks and sedi-
mentary rocks of Proterozoic to Quaternaty age.

Geomorphoelogy.—Depositional surfaces: dune fields of three main types; (¢} parallel linear dunes in the Simpson
Desert and in the west of the area, up to 70 ft high, 1§ mile 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; (¢) 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 saling water are available at varying depths from alluvium, sandstone, limestone,
and fractured metamorphic aqguifers. 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, Hermammsburg, Alice Springs, Tea
Tree Well, and Barrow Creek.

Unit Avea Land Form Soll* Plant Community

1 Small Dune crests; hummocky surfaces loc- | Red sands (3f) Zygochloa paradoxa (desert cane grass)
ally unstable and eroding altaining up
io 20 ft above vnit 2; slopes generally
above 25%, with small slip-faces ox-
ceeding 60% on easiern and northern

sides

2 Large Dune flanks: smooth, stable slopes, up Sparse shrubs and low trees, or minor
to 300 yd long and atiaining 20% on Casuaring decaisneana (desert oak) over
the west and south, up to 150 yd loeng Triadia basedowil (spinifex), minor
and attaining 35% on the east and Plectrachne schinzii (spinifex), Aristida
north browniana (kerosene grass), or Fragros-

tis eriopoda (woollybutt)

3 Medium { Swales: flat or concave surfaces up to | Mainly red clayey sands (34), | Mainly as wnit 2. Minor variable in-
400 yd wide; mainly sandy, with small | Iocally red earths {4d), texture- | cluding 4. anepra (mulga), K. micre-
clay pans, minor calcrete exposnres, | coatrast soils (7e), calcarecus | rheca {(coclibah), or sparse low trees
few drainage channcls, and minor | earths {6c), and shallow sandy | over Bassia spp., Arthrocnenume spp.
afluvial flats associated with through- | spils (34) over soft calcareons | (samphire), of A#riplex amwnmularia
going drainage :%m[;]/nr ) gypsiferous deposits | (old-man saftbush)

“leopi”

* The numbers in parentheses in this column refer to soil groupings in Part VIIL.
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(72) EwaNINGA LAND SysteM (600 sQ. MILES)

Undulating and éandy 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
Palacozoic age, Amadeus trough (Perinjara “series’).

Geomorphology.—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.—Liitle or no prospects of obtaining useful supplies of pround water. There are catchments
suitable for surface storage,

Climate.—Comparable climatic stations are Henbury and Hermannsburg.

Land Form

Soil*

Plant Community

Dusie-capped or sand-covered rises! up
to 30 ft high, 300 yd wide, and elongated
along the strike; irregular convex sandy
crests; marginal slopes 2-5%

Red sands (31)

A. anewra (mulga) of minor Sparse
shrubs and low trees over Triodia base-
dowii (spinifex)

Stony hills and lower slopes: flat crests
up to 20 ft high capped by calcreted
gravels; marginal slopes up to 5%

Shallow, stony and sandy cal-
carecus earths (ncluding 6e)

Mainly absent, mincr A, kempeana
{witchetty bush) over short grasses
and forbs

Valley floors; flat, mainly unchannelled
Isurfac:es up to 200 yd wide and 1 mile
ong

Fine-prained red clayey sands
{3¢) and red earths (dd)

A. grenra (mulgs) or miner sparse low
irees, over sport grasses and forbs or
Eragrosiis eriopeda (woollybutt)

Clay pans: dune-ringed, and up ic 300
yd dia.; .isolatf:d, or in lines marking
disorganized drainape

Mo records

Muehlenbeckia cunninghamil {lignum)

Unit Area
1 Large
2 Small
3 | Small
4 Very
small
5 Very
small

Channels: up to 50 yd wide and 5 ft
deep {only near high grownd or through-
going draicage)

Sandy bed-loads

Sparse low trees over Chioris acicularis
(curly windmill grass)

* The numbers in parentheses in this column refer to soil grovpings in Part VI
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(73) SinGreron 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., Owerlying Pre-Cambrian mefamorphic and igneous rocks and sedi-

mentary rocks of Proterozoic to Quaternary age.

Geomorphology.

disorganized.

Depositional surfaces: flat or gently undulating sand plain; surface drainage absent or

Water Resources.——Ground-water prospects are extremely variable because of the wide range of undetlying
rocks. Variable supplies of good-quality to saline water available at varying depths from alluvium, sandstones,
limestones. Prospecis in metamorphiec 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 Avea Land Form Soil* Plant Community
1 Large Sand plain: hummocky surlfaces fixed | Red clayey sands (34, minor 35, | Sparse shrubs and low trees or minor
by vegetation 3¢) and in the north—western | Casnaring decaisneane (desert oak),
pari of the area, rather coarse- | over Triodia basedowii  (spinifex),
textured red earths (44, 4f): the | Plectrachne schinzii (spinifex), minor
sands are mainly coarse-grained | Triedia prngens (spinifex), or Plec-
except in parts of the castern | frachue pungens {spinifex)
side of the area
Minor A. arenre (mulga) over shart
grasses and forbs, Eragrosiis eriopoda
(woollybutt), or Aristida browriana
(kerosene grass)

2 Medium | Swales: flat floors up fo 300 yd wide As unit [

3 Medium | Sand rises: up to 5 ft high, 600 yd wide | Red sands (3f) Sparse shrubs and low trees over
and continuous for many miles follow- Triodiec  or Plectrachne {spinifex),
ing the prevalent southerly and casterly minor Zygochloa paradoxa {desert cane
winds; fiat or broadly rounded crests; Brass)
marginal slopes may atfain 2% on
steeper north and east flanks; surfaces
fixed by vegetation

4 Small Alluvial fiats: linear drainage floors and | Red earths (4d) A. awenra {mulga) or E. microtheca
plains up fo 1 mile in extent (coolibah) over short grasses and forbs,

Eragrostis erfopode  (woollybutt), or
Aristida browniana (kerosene grass)

# The numbers in parentheses in this column refer to soil groupings in Part VIIL,
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(74) McDirs Lanp SysteM (200 $Q. 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 wids, 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,

Climate.—Nearest comparable climatic station is Charlotte Waters.

Land Form

Soil*

Flant Comnmunity

Active inner plains: scalded stony
surfaces with minor ¢lay pans, with
some gullying near incised channels

Cuter plains: scalded surfaces, with
san];i or gravel hemmocks up to 2 ft
hig]

Alluvial basins: lateral basins up to §
mile wide and {erminal basins up to 3
miles in extent; up to 3 ft lower than
unit 1 adjoining; gilgais are common
in areas of more enclosed drainage;
elsewhere, local drainage is by close,
bralmjzlhi.ng small creeks connecting with
umnit

Silty alluvial soils (e.g. Ig and
paossibly locally 1)

Mainly absent, minor A, georginae
(gidgee) over Bussia spp. or short
grasses and forbs

Absent, A, georginge (gidges), or A.
aneara (mulga) over Rassia spy., short
grasses and forbs, or Afriplex vesicaria
(saltbush)

Kackia apliylla {cotton-busk) or Atri-
plex swmmylaria (old-man  saitbush),
mimor with E. mricrotheca (coolibah)

anrii

Chenopodi (southern
bluebush)

Flood-out zones: up to + mile wide,
with numerous discontinuous channels
up to 10 yd wide, 3 ft decp, and § mile
long, separated by low sandy banks

Various coarse-textured and
silty alluvial soils, locally tex-
ture-contrast spils {7g} with

gllgais (Ba)

A. arewra {mulga) over Bassia spp.

Distributary channels: up to 50 yd wide
and 5 ft deep; meandering, with numer-
ous cut-oifs

Absent or 4. georginae (gidgee) with
Kachia aphylia (cotton-bush}

Unit Area

1 Large

2 Medjum

3 Medium

4 Smali

5 Smuall

6 Very
sroall

7 Very
small

Main channels: up to 50 yd wide and 20
ft deep, with steep banks; winding and
locally anastomosing, with alternate
deep and shallow sectors

E. microtheca over short grasses and
forbs

* The numbers in parentheses in this column refer to soil groupings in Part VIIL.
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(75) FINRE LaND System (700 sQ. MILES)

Sandy river plains (Plate 4, Fig. 2) in the south of the area.

Geology.—Quaternary coarse-textured alluvium.

Geomorphology.

tudinal gradients 1 in 500 to 1 in 1000,

95

Depositional surfaces: upper and middle flood-plains, typically up to 2 miles wide; Iongi-

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 Charloite Waters, Henbury, and Hermannsburg.

Land Form

Soil*

Plant Community

Active inmer plains: scalded surfaces,
with small clay paos, much stone, and
some gullying near drainage channels

Texture-contrast soils (7e), top-
spils are frequently unstable

with scalds and wind-pifing of

sand; and as unit 2

Bassia spp., Kochie aphylla (cotton-
‘bush), bare ground, or as unit 2

Outer plains: hammocky surfaces with
some wind resorting, separated by low
banks from unit 1

Levees: single or madtipe banks in dis-
continuous zones up to 4 mile wide
flanking unit 7; up te 5 {t high, back
siopes 0-25-1%,

Coarse-textured soils including
alluvial soils (1, 1£) and cal-
careous earths (64)

Snarse [ow trees or minor E. papuana
{ghost gum}, over short grasses and
forbs or Eragrostis eriopoda (woolly-
butt)

AMHuvial basins: flat alluvial surfaces up
to 1 mile wide, typically elongate down
valley, and up to 2 ft below unit I;
minor gilgais

Alluvial brown medium and
fine-textured soils (le, 1£}

E. microtheca {coolibah) over short
prasses and forbs or Afriplex pnaanl-
aria (old-man saltbush)

Dunes: up to 15 ft high, typically elon-
gate down valley; rounded crests, and
marginal stopes up to 10%; fized by
vegetation

Reddish sands (3/)

Sparsc shrubs and low trees over
Zygochlos paradoxe (cane grass) or
minor Triodia basedawii {spinifex)

Disiributary flood channels: rounded
cross sections up to 30 yd wide and 5 ft
decp

Alluvial silty soils (1&)

Unit Area
1 Large
2 Medium
3 Very

small
4 Very
small
5 Very
small
G | Very
small
7 Small

Main channels: up to 200 yd wide and
20 ft deep, with steep banks, commonly
eroded in calereted sands and gravels;
typically anastomosing o enclose
islands of coarse sands and gravels

Bed-loads of coarse sand and
grit, with minor gravel banks

E. microtheca (coolibah) or E, camnaldu-
lensis (red gum)—A. estrophiclata (iron-
wood)} over Chioris acicilaris {curly
windmill grass) or minor Zygechion
paradoxa (cane grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(76) McGratH LAND SySTEM (300 5Q. MILES)

River plains, mainly in the central part of the area.

Geology.—Quaternary alluvinm.

Geomorphology.—Depositional surfaces: flood-plains up to 1% 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

V  Middle
]

gactor

Land Form

Soil*

Plant Community

Stable plains in upper sectors; scalded,
stony surfaces up 1o 1 mile wide

Active alluvial plains: restricted to small
basins in npper sectors, attuining 4 mile
wide and 2 miles leng in middlc sectors,
narrowing and branching in lower scc-
tors; moderately sealded surfaces, less
than 2 fi below unit I, with closely-
spaced, branching distributary channels
up to 20 yd wide and 1 fi deep

Drainage zones marginal to units 2 and
3 in lower sectors: up to 300 yd wide

Finer-textured secils including
red earths (c.g. 4¢) and texture-
contrast soils (7g); locally, red
coarse-siructured clay soils (8a)},
and atluvial soils (e.g. 1d4)

Absent, sparsc low trees, minor A.
georginae  (gidpee), or E. microtheca
{coolibah) over short grasses and forbs

Mainly trceless with Adsirebla pectinata
(Mitchell grass), Eragrostis xerophila
(neverfail), minor Kochia apliplle
(cotton-bush), Bassia spp., or short
grasses and forbs. Locally E. wicro-
theca (coolibah) over Eragrostis xero-
phila (neverfail)

Similar to units 1 and 2, also minor 4.
arerrra {mulga) and minor Chloris
acicularis (curly windmill grass)

Levees: up to 50 yd wide and 2 ft high,
with back stopes less than 2%,

WNo records, but probably al-
luvial soils {15)

As units T and 2

Stable plains in lower seciors

Red earths (4c)

A. aneura (mulga) over short grasses
and forbs or Eragrestis eriopoda
{woollybutt}

Sand banks: wind-modified alluvial
trains, up to 5 ft high, 400 yd wide, and
continuous up to 2 miles down valley;
gently rounded forms, with sand sur-
faces fixed by vegetation

Red clayey sands (3d) or red
earths (44)

Sparse low trees or A, kempeanc
(witchetty bush) over short grasses and
forbs or Eragrostis eriopoda (woolly-
butt)

Unit Arca
1 Medinm
2 Large
3 Smail
4 Small
5 Very

small
& Small
7 Small
8 Yery

small

Channels: up to 200 yd wide and 5 {t
deep; narrowing, anastomosing, and
terminating in distributaries down
channel

Bed-loads of sand and coarse
grit

E. ecamaldulensis (red pum)-A. esiro~
phiglata (ironwood) over Chioris
acicrlaris {curly windmill grass) or
Bothrioclfoa ewartiang (blue grass}—
Endalia filva (silky browntop)

* The numbers in parentheses in this column refer to soil gronpings in Part VIIL



LANDS OF THE ALICE SPRINGS AREA

97

(77) Avmaroo LAwp SysteM (500 sQ. MILES)

River plains and swamps in the north-east of the area.

Geology.—Quaternary fine-textured alluvium,

Geomorphology.—Depositional surfaces: lower flood-plains and flood-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 depihs with some prospects for irrigation. To the north and east the alluvium
ltes above the water-table but supplies of good to moderate-quality ground waier 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,

Plant Community

Absent, sparse low irees, or minor
A. aneurag (mulga) over short grasses
and forbs

Astrebla  pectinata  (Miichell grass),
A. lappacea (Mitchell grass), or minor
Chenopedinm ayriconum {(blucbush)

Sparsé shrubs and low trees over
Triodia basedowii (spinifex)

Unit Area Land Form Soil*
i Medium | Stable outer plains: hommocky, scalded | Mainly red earths ) {42), and
surfaces, also forming islands up to | minor yellow earths (5a)
4 mile in extent in unit 2
2 Medium | Active inner plains or flood floors in
complex with unit 4: scalded, stony sur-
faces with small clay pans; regressive
gullying near large channcls
3 Very Levees: up to 100 yd wide and 5 ft high; | Alluvial soils {e.2. 1{)
small scalded back slopes, 0-25-2%
4 Small Alluvial basins: up to 4 mile wide and | Alluvial brown coarse-structur-
extending up to 2 miles down valley; | ed clay soils {1f)
flat floors with minor gilgais, lacally
drained by a close network of very
small channels
5 Small Sand banks: up to 1 mile wide and | Red clayey sands (34)
elongate down valley; flat cresis up to
5 ft high; surfaces fixed by vegetation
& Very Distributary channels: up to 200 yd | Alluvial soils (e.g. 1d)
small wide and 5 fi deep, with flat floors and
steep concave margins; winding, dis-
continuous courses
ki Very Main channels: up to 50 yd wide and [
small 20 ft deep, narrowing down valley;
alternate deep and shallow sectors

E, camaldulensis (zed gum)- A, estro-
phiolata {ironwood) or E. microtheca
(coolibah) over Chloris aeicularis (curly
windmill grass), Bethriochioa ewartiana
{blue grass)-Erfalia filva (silky brown-
top), Themeda avenacea (native oat
grass), or Chrysopogon fallax (golden-
beard grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(78) SANDOVER LAND SystiM (1700 SQ. MILES)

Sandy river plains (Plate 4, Figs. 1 and 2) in the northern haif of the area.

Geology.—Quaternary 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.

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

Soil*

Plant Community

A range of mainly coarse-tex-
tured soils including alluvial
soils {14), red earths (typicatly
44, also 4b on the Sandover
River eatchment), and texture-
coitrast soils (7e) on north side
of the Reynolds Range

Alluvial brown sands (1a) and
reddish clayey sands ([%)

Sparse low trees, minor A. gnenra
(mulga), A. kempeana (witchetty bush),
A. georginae (gidgee), E. microtheca
(coolibah), or B papuane (ghost gum)
over short grasses and forbs, minor
Eragrasiis eriopoda (woollybutt}, Tri-
odie pungens (spinifex), Zygochloa
paradoxa (sandhill cane grass), or bare
ground

Various soils over & wide tex-
tural range including alluviai
soils (1¢, 1h), coarse-structured
clay soils, and very locally
greyish, medinm to fine-textur-
ed soils with gley features (per-
iodically waterlogged soils)

E. microifieca over short prasses and
forbs, Eragrostis xevophila, E. eriopoda,
Sullax, Themeda a

hrysopag 8
Arechlenbeckia or bare
ground; minor absent with Eragrostis
xerophila or Ch elf. aur

Red sands (3f)

Sparse shrubs and low ftrees over
Triodia basedowii, T. pungens, or
Plectrachne schinzii

Pale-coloured, coarse sands

Absent or sparse low trees over short
prasses and forbs, minor FEragrostis
eriopoda, Aristida browniana, or Zygo-
chloa paradoxa

Alluvyial sofls (including 1¢}

E. microtheca, minor absent, E. papi-
ana, or A. anenra over short grasses and
forbs, Ciildoris acicularis, or miner
Muehlenbeckia cunninghamii

Unit Area Land Form
1 Laege Quter plains: up to 2 miles wide, with
low sand and gravel rises, scalds, and
clay pans; liitle surface drainage
2 Medium | Active fnner plains: up to 1 inile wide;
scalds, clay pans and stony surfaces
near inner margins, which are gullied
locally
3 Small Levees: up to 100 yd wide and 5 ft high;
back slopes, 0'4-2%, severely sealded
in lower parts
4 Very Alluvial basins: up to 4 mile in extent,
small in lower parts of land system, on former
drainage lines or cuter margins
5 Very Sand duenes: up fo 10 ft high; stable
small rounded crests and slopes up to 10%
a Small Flat-crested sand banks: up to 5 ft high
and 4 mile in extent
7 Very Distributary food channels: up to 200
small yd wide and 5 ft deep; steep banks and
fiat floors
8 Small Major channels: up to 300 yd wide,
incised to 5 ft into alluvium or calereted
gravels; longitudinal gradients 1 in 500
to [ in 750

Bed-loads of sand to grit, up to
stmall boulders locally

E. comaldilensis (red gum)-A. esiro-
phiclata (ironwoad) over Chloris acicl-
laris (curly windmill grass) or minor
Zygochloa paradoxa (sandhill cane
£grass)

* The numbers in parentheses in this colamn refer to soil groupings in Part VIIL
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(79) AmurLpa Lanp 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 aliuvial 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.

Climate.—Comparable climatic stations are Hermannsburg and Alice Springs.

Unit Area Land Form Soil* Plant Community
I Large Sand plain Red clayey sands (34) Sparse shrubs and low trees over
Triodia basedowit (spinifex} or IT.
pungens (spinifex)
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 allu= | low trees over short grasses and forbs
occupied by braiding or distributary | vial reddish clayey sands (17)
channels up to 20 yd wide and 2 ft deep
3 Small Inter-drainage sectors: up to 1 mile
long, gradients 1 in 150 to 1 in 250;
litile channel drainage
4 | Small Active alluvial lobes: extensively scald- Short grasses and forbs
ed surfaces up to 1 mile wide adjacent
to unit 8
5 Very Drainage floors in unit 17 up to 300 yd Sparse low trees or minor 4. anenra,
small wide over short grasses and forbs
) Very Dunes: isolated, or parallel short | Red sands (37) Sparse shrubs and low trees over
small dunes, with rounded crests up to 15 ft Triodia basedowi (spinifex)
high, and 10-20% slopes; surfaces fixed
by vegetation
7 Very Pans No records Bare
small
8 Yery Channels: up to 100 yd wide and 5 ft | Bed-loads mainly coarsc sand | E, camaldulensis (red gum)-A. estro-
small deep; winding, locally braiding courses plhiolata (ironwood) over Chiovis acicu-
with low sand banks; typically flooding laris (curly windmill grass) or Bothri-
ouf in unit 4, but ]oca!ly persisting to ochlon ewartiana (blue grass)-Ewlalia
connect with strike drainage JSidva (silky browntop)

* The numbers in parentheses in this column refer to soil groupings in Part VIIT,
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R. A, PERRY, J. A. MABBUTT, W. H. LITCHFIELD, AND T. QUINLAN

(80) KanANDRA LaND SysTeM (1300 3Q. MILES)

Sparsely timbered, sandy plains, mainly on the north edge of the Harts Range.
Geology.—Quaternary 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; gradienis 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 are catchments suitable for

surface storage.
Climate.—Comparable climatic stations are Alice Springs and Tea Tree Well.

Soib*

Plant Community

Coarse-textured alluvial soils
{la, 11); no records for unit 3
but iexiure-conirast soils (7e)
could occur on such sitnations

SparseTow trees over Arisfida browniana
(kerosene grass), minor [Eragrostis
eriopoda (woollybuit), or short prasses
and forbs

Gradual transitions from the
soils of units 1 and 2 to ved
EA?)E}' sands (3d) and red earths

Similar to units 1, 2, and 3, also A.
anerrg {mulga), minor A. kempeana
{witchetty bush) and Bassia spp.

Red clayey sands (34)

Asunits 1, 2, and 3

Sparse shrubs and low irces over
Avristida browniang (kerosene grass) or
Triodia basedowii (spinifex)

Red sands (3}

Sparse shrubs and low trees over
Zygocilea paradoxa (cane grass)

No records

Shoit grasses and forbs, Bassia spp.,
Eragrostis xeraphila (neverfail), Kochia
aphylle  (cotton-bush), or AMuehlen-
beelia cunninghamil (lignum)

Unit Area Land Form
i Small Unpper fans: up to 1 mile fong, gradients
above T in 150; more than 25% oceu-
pied by distributary channels up to
30 yd wide and I fi deep
2 Medium | Inter-drainage sectors: 1-3 miles fong,
gradients 1 in 150 to 1 in 250; hum-
macky surfaces, with scalding, small
clay pans, and shallow gnllics
3 Medium | Active alluvial lobes down slope from
main flood-outs; up to 1§ miles long
and % mile wide
4 Medium | Lower alluvial plains: up to 5 miles in
extent, gradicnts less than 1 in 250;
little surface drainage
5 Small Drainage floors: shallow, flat-floor de-
pressions up to 300 yd wide ia units 4
and 6
6 Small Sand plain: fAat, or locally undulating,
with up to 10 fi relief
7 Yery Duanes: up to 10 fi high, generally elon-
small gate down slope; surfaces fixed by vege-
tation
8 Very AMluvial basins: drainage terminals up
small to ¢ mile in extent
9 Very Channels: up to 100 yd wide and 5 ft
small deep; commonly anastomosing, with
low flood banks

Bed-lpads mainly coarse sand

E, camaldulensis (red gum)-A, estro-
phiolata (ironwood) over Chloris acicu-
Iaris (curly windmill grass)

* The numbers in parentheses in this column zefer to soil groupings in Part VI
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Sparsely timbered plains and flood-outs of the Todd River (Plate 5, Fig. 1) on the south side of the MacDonnelt

Ranges.

Geology.—Quaternary wash derived mainly from igneous and metamorphic rocks.
and piedmonts.

Overlying minor basins

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 Resources.—Ground-water prospects are generally good, TLarge supplies of good to moderate-quality
water are available from suitably developed sand and gravel aguifers at depths from 30 to 500 ft,

Soil*

Plant Community

Rather coarse-textured alluvial
spils (la, 16, 1k, 1i) and red
clayey sands (3d)

Sparsc low trees or A. kempeana
{wiichetty bush) aover short grasses and
forbs or -minor Eragrosiis eriopoda
{woollybutt)

Medium-textured alluvial soils
(4. 1, 1)

Sparse low irees or minor A. aneura
(mulga) over short grasses and forbs or
Eragrostis eriopoda (woollybutt)

Sparse low trees over short grasses _aud
farbs or Chloris actenlaris {eurly wind-
mili grass)

Kockia _aphylla (cotton-bush), some
areas with E, microtheca {coolibah)

Coarse to medium-textured
alluvial soils as for the abave
uniis

Sparse low trees or minor 4. georginae
{zidgee) over shori grasses and forbs or
Eragrostis eriopeda (woollybuit)

Coarse-textured  alluvial soifs
e

Sparse low trees over short grasses and
forbs or Chioris acicilaris (curly wind-
mill prass)

Red sands (3}

Sparse shrubs and Iow frees over
Aristida browniana (kerosene prass) or
Eragrostis eriopoda (woollybutt}

Bed-lpads mainly of sand and
prit, with gravel banks

Climate.—Nearest comparable climatic station is Alice Springs.
Unit Area Land Form
1 Large Qutcr plains: inter-drainage sectors up
to } mile wide; flat, or gently undulating
surfaces originating as parallel or inter-
lacing flood-banks in fracis up to 5
miles wide
2 Mediom | Drainage depressions through unit L:
up to 400 yd wide and 5 ft deep; fiat
central tracts with scalded, stony sur-
faces; gentle, concave marginal slopes
3 Very Distributary channels: flat floors up to
smakl 200 yd wide and incised up to 5 ft in
unit 3
4 Small Alluvial basins: up to 1 mile in extent
5 Medium | Tnner plains: exiensively scalded, flat
surfaces up e 1 mile wide
) Very Levees: up to 100 yd wide and 5 1 high;
small back slopes 0-25-0-5%
7 Very Dunes: up to 10 Tt high, with rounded
small crests, and [0-20% marginal slopes;
suriaces fixed by vegetation
8 Yery Main channels; up to 230 yd wide and
small 5 Ft deep: commonly anastomosing,
with low flood banks

E, camaldulensis (red gum)-A4. esiro-
phliolata (ironwood) or E. microtheca
(coolibah) over Chiaris acicularis (curly
windmill grass), Bothriochioa ewartiana
(blue grass)—Enlalie fufva (silky brown-
top), or Aristida browniana (kerosene
grass)

#* The numbers in parentheses in this column refer to soil groupings in Part VITI.
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(82) Wooppuck L.aND SYSTEM (600 SQ. MILES)

Sandy plains adjacent to uplands in the northern part of the area.

Geology.—Quaternary wash derived mainly from sandstone.

Geomorphology.—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 I in 100 to 1 in 250.

Water Resources.—Supplies of ground water depend on the geology of the rocks underlying the shallow
allavium. There are catchments suitable for surface storage.

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

UPLAND

UPLAND

Soil*

Plant Community

Coarse-textured soils—inclad-
ing red clayey sands (34) and
alluvizl soils (14)

Sparse low trees over short grasses and
forbs, minor Avistida browniana {kero-
scne grass), or EBragrostis eriopoda
{woollybutt)

Sparse shrubs and [ow trees or minor
£. microtheca (coolibah) over Triodia
pungens {spinifex) or 7. basedowii
gsp%njfex) ar Plecirachine schinzii (spini-
X,

A. anenra (mulga) over short grasses
and forbs

Red sands (31}

Sparse shrubs and low trees over
Triodia basedowii (spinifex)

Yellow clayey sands (56) and
coarse-textured yellow earths
(54}

E. micratheca (coolibah) over Clhiryso-
pogon fallax (golden-beard grass) or
Themeda avenacea (oat grass)

Unit Area Land Form
1 Large Active alluvial lobes flanking larger
drainage channels: scalded surfaces nup
to 1 mile wide, with small clay pans and
shallow gullying
2 Medium | Upper fans; up to  mile long, gradients
above 1 in 150
3 Medium | Sand plain
4 Small Inter-drainage sectors: up to 1 mile
long, gradients less than ! in 150; no
channel drainage
5 Very Dunes; up to I5 ft high and extending
small up to 4 mile down slope; surfaces fixed
by vegetation
6 Very Alluvial basins: up to- % mile in extent
small
7 Very Channels: up to 150 yd wide and 5 ft
small deep; braiding, with low flood banks in
upper sectors, narrcwing down slope;
only the larger channels persist throngh
unit 1, where they split into shalfow
distributaries feeding unit 6

E. camaldulensis (red gum)-A. estro-
phiolata (ironwood) over Chloris acicr-
toris (curly windmill prass), Therreda
avenacea (native oat grass), or Bothri-
ochloa ewartiana (desert blue grass)-
Eulalia fulva (silky browntiop)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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(83) ApnERA LawD 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.
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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-waier prospects variable. Supplies of good to moderate-quality water may be

available from shallow alluvium or underlying sandstones where these are present.

suitable for surface storage. -

Climate.—Nearest comparable climatic station is Barrow Creek,

There are catchments

Unit Arvea

Land Form

Soil®

Plant Community

1 Medium

Active alluvial [obes: up to 4 miles
long, and widening down slope to 1
mile; scalded surfaces with minor clay
pans; gradients less than I in 150

Stable inter-drainage sccfors down
slope from unit 1: up to 2 miles wide,
gradients 1 in 150 to 1 in 350

Red earths (4¢), and transitions
to yellow earths (5a)

Sparse low trees or minor 4. aneura
{mulga) over short grasses and forbs or
Eragrostis eriopoda (woollybuti}

A. aneura (mulga) over short grasses
and forbs or  Eragrostis eriopoda
(woollybutt)

Alluvial basins: generally elongate and
up to ¥ mile wide

Soils with features indicating
some periodic, prolonged satu-
ration, e.g. a texture-conirast
soil (Th)

E. microtheca (coolibah) or E. camaldu-
Tensis (red pum)—A. esirophiolata (iron-
wood) over Bassia spp., short grasses
and forbs, Chrysopogon fullax (golden-
beard pgrass), or Themedn avenacea
{native oat grass)

Upper fans and aprons: up to 3 mile
long, gradients akbove 1 in 150

Mo records, possibly sandy
and/or stony soils

Bparse shrubs and Iow irees owver
Trivdia basedowii {spinifex)

2 Large

3 Smalf

4 Medium

5 Very
small

Channels: up ta 30 yd wide and 2 ft
deep; main channels are typically braid-
ing In upper seciors, narrowing and
distributing down slopc

E. camaldulensis (red gum)-A, estro-
phiclate (ironwood) or E. micretheca
(coolibah) over Chloris acicularis (curly
windmill grass), Bofliriochioe ewarfiana
(blue grass)-Ewlafic fulva (silky brown-
top), or Muehlenbeckia cunninghamii
(lignum)

* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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Open plains in the western MacDonnell Ranges.

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

{84) DepriNG LAND SysTeEM (100 sQ. MILES)

Geology.——Quaternary wash.
Geomorphology.—Depositional surfaces: alluvial fans up fo 6 miles long; upper sectors with little channet
drainage; middle sectors with stable plains traversed by active flood-plains; lower sectors mostly sand plain;
gradients I in 150 to 1 in 350.
‘Water Resources.—Ground-water prospects variable. Supplies of stock water may be obtained from shallow
alluvial aquifers. Surface caichment may be necessary.

Climate.—Nearest comparable climatic station is Hermannsburg,.

Soil*

Plant Community

Mainlyse.vqrel scalded texture-
conirast soils {7¢), very locally,
red clayey sands (34)

Bare and scalded, Bassie spp., minor
Kechin aphylla {colton-bush), Atriplex
vesicarie (saltbush), Asirebla pectinata
(Mitchell grass), or Eragrostis xerophila
(neverfsil), some areas with Eremopiiila
spp.—Hakea lencopiera

Texture-contrast scils as for
units 1 to 4 but Iess scalded and
with deep (e.g. >2 fi depth)
subsoil pans on low rises

Sparse low trees or Adcacia aneura
{mulga) over Bassia spp.

Coarse-textured alluvial soils
(1a, 1R)

Sparse low trees over short grasses and
forbs

No records

Bare ground

Unit Ares Land Form
1 Small Upper fans: up to § mile long, gradients
above 1 in 150
2 Medium | Inter-drainage sectors: up to 3 miles
long, gradients 1 in 150 to 1 in 230;
split into tracts up to ¥ mile wide by
unit 3
3 Mediwmn | 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
5 Very Sand banks: wind-modified alluvial
senall trains up to 10 ft ]:u'g_h, 100 yd wide, and
extending up to 1 mile down slope
4] Medium | Sand plain: hummocky surfaces with
up to § ft relief
7 Very 1 .evees: single or multiple banks in zones
small up to 200 yd wide bordering unit 9
B Very Pans: up to 200 yd in exteat in units 3
smtall and 6
g Very Channels; up to 50 yd wide, generally
small shallow, braiding locally

E. camaldulensis (red gum)-A, estro-
phiolata (ironwood) over Chloris acicu-
laris (curly windmill grass)

# The numbers in parentheses in this column refer to soil groupings in Part VIIL
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(85) Hammton LanD SvysteM (400 sQ. MILES)

Geology.—Quaternary wash derived from igneous and metamorphic rocks.

Geomorphology.

; 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.

moderate-quality water where they lie below the water-table,

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

Ground-water prospects generally good. Sands and gravels yield supplies of good to

Land Form

Soil*

Plant Community

Active alluvizl [obes and plains: tracts
up to ¥ mile wide below farger drainage
flood-outs, broadening down slope into
extensive alluyial plains; scalded stony
surfaces, clay pans, shallow gullying,
and minor gilgais in lower paris

Mainly texture-contrast soils
(7e. 7g), locally replaced by or
in a complex with red coarse-
struetnred clay soils (84)

Short grasses and forks, minor Bassia
spp., Bragrostis xerophila {(neverfail),
Chenopodium agricontum (bluebush), or
Kochia aphylle (cotton-bush); smail
arcas With A. arnewtn {mulga)

Stable inter-drainage sectors: 1-3 miles
long, gradients less than 1 in 150; hum-
inocky, scalded surfaces traversed by
unit 3

Distributary drainage tracts: ill-defined
flat drainage floors up to 300 yd wide
and lowered to 2 ft in unit 2

Red earths (4e)

A. auneura {(mulga) over short grasses
and forbs or Eragrostis eriopoda
{woollybutt)

A. aeneura {mulga) over short grasses
and forbs, Eragrostis eriapoda (woolly-
buit), or miner Chleris acicularis (curly
windmill grass)

Upper fans: I mile long, gradients [ in
150; up to 25% occupied by shallow
dLstnbulary channels

No records; probably mainky
coarse-textured alluvial soils

Sparse low trees or minor A, kempeana
(witchetty bush) over short grasses and
forbs or FEragrestls eriopoda (woolly-
butt)

Sand banks: up to 5 ft high and 100 yd
wide, commonly near the lower margins
of the land system

No records, possibly texture-
contrast soils with deep sandy
topsoils

Short grasses and forbs or Eragrostis
eriapoda (woollybutt)

Unit Aven
1 Large
2 Medium
3 Very
small
4 Smail
5 Very,
small
] Very
smail

Channels: up to 50 yd wide and 2 ft
deep

Bed-loads mainly sand an<d grit

E. camalduensis {Ted gum)-A. estro-
phivlpte (iromwood) over Chlorls acicu-
taris (curly windmill grass)

* The numbers in parentheses in this column refer to soil groupings in Part VIIIL
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(86) Uroria LAND SysTEM (<50 8Q. MILES)

Plains with bluebush swamps (Plate 5, Fig. 2) in the north-cast of the area, near Utopia homestead.

Geology.—Quaternary alluvium.

Geomorphology.—Deposiiional 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-guality 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.

- v o«

v ¥ v
M

Seil*

Plant Community

No records

Sparse low trees over short grasses and
for

Greyish_coarse-structured clay
soils (85)

Chenopodium anriconnan (bluebush)

No records, but probably sandy
and/or stony soils

Sparse shrubs and low trees over
Triodia basedowli (spinifex)

Unit Arca Land Form

1 Small Flood-plains: up to 200 yd wide

2 Small Trelia fans: stony surfaces up to 3 mile
long, with closcly spaced small drainage
channels ex.tcnding in_ linear gilgais;
gradients 1 in 250 to 1 in 350

3 Medium | Alluvial basins: up to 1 mile in extent;
flat floors, and concave marginal slopes
up to 300 vd long and attaining 1%,

4 Medium | Allyvial fans: up to % mile long, gradi-
ents above 1 in 150

3 Stnal]l Sand banks: up to 500 yd in extent,

. with flat cresis up to 5 ft high; surfaces
fixed by vegetation; forming islands in,
or bounding, unit 3 .

6 Yery Channels: up to 50 yd wide and 2 ft

small deep, braiding in uppermost sectors,

breaking into distributaries down slope

Sands {colour not known)

E, camaldulensis (ted gum)-4. esiro-
phiolata (ironwood), or mingr E. micro-
theea (coolibah) over Chioris acicularis
(curly windmil! grass), Bofhriochloa
ewarfiana (blue grass)-Eulalia fulva
(silky browniep), or minor Muehlen-
beckia cunttinghamii (Ugnum)

#* The numbers in parentheses in this column refer to soil groupings in Part VIII,
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{87) UnpePa LanND SysteM (100 5Q. MILES)
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Mitchell grass plains (Plate 9, Fig. 1) mainly on the north flank of the MacDonnell Ranges.

Geology.—Quaternary wash derived from igneous and metamorphic rocks,

Geomorphology.

Depositional surfaces: lobate aliuvial 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 ie
1% miles leng; upper parts scamed with
small distributary channels, lower parts
unchannelled, but extensively scalded

Red coarse-structured clay soils
{8a)

Astrebla pectinata (Mitchell grass) or
Eragrostis xerophile {neverfail)

2 Large Active alluvial plains: up to 3 miles
Jong, narrowing up slope into individ-
ual fans between unit 1; prominent
gilgais in lowest parts; litile channel
drainage, but shallow gullying locally
3 Very Alluvial basins: up to ¥ mile in extent | Red and brown coarse- Chenopoditm anricormum (bluebush)
small structured clay soils
4 Very Channels: up to 23 yd wide and 5 ft Absent
small deep, generally anastomosing in upper-

most seclors, breaking into distribu-
tarics down siope

* 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.—Depositional surfaces: saline pans and their marginal features; surface and subsurface

drainage foci.

Water Resonrces.—Moderate-quality to saline ground water is available at shallow depth.

Climate,—Comparable climatic stations are Henbury and Tea Tree Well.

Unit Area

Land Form

Soil*

Plant Community

1 Large

Central pan floors: flat, locally salt-
encrusted surfaces

2 Very
small

Channels: through unit 5; up to 20 yd
wide and 5 £t deep

Waterlogged saline clays

Bare ground

3 Small

Pan margins: gentle slopes, locally dis-
sected by tributary channels

small

Banks: of unconselidated gypseous and
calcarcous sands, commonly with sur-
face crusts; up to 10 ft high and 20 »d
wide:

Gypseous and calcareous sands

Melalenca glamerata (tea-tree) and/or
Artlirecnemiun spp. (samphire}, minor
Bassia spp.

5 Small

Tributary alluvial flats: severely scalded
surfaces with clay pans and shalfow
gullies

Texture-contrast soils {7e, 7i}—
mostly unstable with saline
scalds and wind-piling

Bassia spp. or minor Atviplex monmu-
faria {old-man saltbush

6 Very
small

Calerete terraces: up to 25 {t high and
4 mile wide; stony flat upper surfaces;
marginal breakaways up to 15 ft high,
of hardened calcrete, and steep loose
slopes in underlying soft fill or weath-
ered bedrock

Deposits with very little soil

Bassia spp. or minor Kochia astrotricha
(bluebush)

Sparse shrubs and low trees or A.
kempeana (wiicheity bush) over short
grasses and forbs

7 Medium

Dunes: up to 40 ft high; single ridges,
or multiple dupes it tracts up to & mile
wide; on windward marging they form
stable fringing dunes, but on leeward
shores they are irregular in form, wiih
significant amounts of moving sand; in
larger pans they may form crescentic
islands

Red sands (3f)

Sparse shrubs and low trees, minor
Melaleuca glomerata  (iea-tree}, or
Casuaring  decaisneanda (desert oak),
over Triodia basedowii (spinifex}, minor
T. pungens_(spinifex), or Plectrachne
pungens (spinifex)

Cassia eremophila over short grasses
and forbs

* The mmbers in parentheses in this column refer to soil groupings in Part VLI,



PART 1II. CLIMATE OF THE ALICE SPRINGS AREA

By R. O. SLATYER*

I. 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 descripiion is appropriate for the Alice
Springs area.

The Commonwealth Bureau of Meteorology (personal communication) 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°S and 35°S. Alice Springs lies in the
norihern parts of this high-pressure belt, the so-called “south-easterly trades” region.
This high-pressure belt is not a continuouns 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 summer
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 four main synoptic types:

(2) The south-easterly trade sitnation.

(&) The passage of low-pressure troughs between the high-pressure centres
during winter.

(c) The passage of low-pressure troughs from the tropical low during summer.

() The tropical cyclone sitnation.

The south-easterly trade is most persistent throughout the year with a frequency
of occurrence averaging between 40 and 509%,. 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 wind movement. Dust
haze is more marked during this season,

# Division of Land Research and Regtonal Survey, C.8.I.R.0., 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 casterly, 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 inflow of moist air aloft
and some rain may occur. On very rare occasions the rainfall will be heavy with falls
of 1 in. to 2 in. over a large area.

During the summer months the south-easterly situation is interrupted by the
intrusion of meist 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 rarcly, the average being less than once per year. The
situation is of extreme importance from a land-use point of view 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

(a) Rainfall

Average annual rainfall 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 influence 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 ranges is quite abrupt and a definite
rain shadow effect is evident in the summer rainfall patiern, 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 1-7 in.
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The main peak in the annual rainfall distribution is in January and 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 rajnfall regime
are illustrated in Table 1 and Figures 2 and 3 where histograms of monthly and

seasonal rainfall are superimposed on isohyet maps.
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Fig, 2.—Isohyets and histograms of amnual 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 infensity of rain per wet day likewise increases with increase in the
proportion of the rainfall received from summer-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 about half of the rainy days are isclated occurrences, the remainder
occur as wet days in periods of rainy weather, Rainy weather does not usually persist



113

LANDS OF THE ALICE SPRINGS AREA

*SPI00aI [TRJUIR A[TEp (BIEP JO 92IN0S,

+1-0 LI-0 - - — — — L0-0 L0-0 - — - Q1-0 L0-0 <

L6-0 91 0c-0 0E-0 0E-0 o1-0 0z-0 0¢-0 L2-0 6I-0 0r1-0 01-0 €Z-0 £2-0 T

Le-< FI-L L2 0L-1 &I 08-0 00-1 £L-0 LO-T 00-1 LL-0 08-0 LL-O LT T 0
SIDNBAA RO[IEGD

8€-0 9z-1 1€-0 ¥e-0 I1-0 - 90-0 60-0 90-0 I1-0 90-0 LT-0 9z-0 LT-0 <

6e-1 IL-E 0L-0 2L-0 P€-0 0Z-0 8Z-0 Z2-0 9¢-0 9Z-0 LT-0 ZF-0 9L-0 LSO C

£8-F €I+6 891 £8-1 (248" ¥L-0 PL-0 L0 FAVER L9-0 18-0 0T 1 8¢ 1 0L-T 0

$TuLIdg 201y

— 66-1 £€-0 F1-0 01-0 — — — — — — +Z-0 r-0 +E-0 <

850 991 20-1 £9-0 £F-0 - - Z1-0 910 Z1-0 8I-0 -0 86-0 911 <

R6-T ce-11 6E-T 96-1 ¥l 250 -0 -0 99-0 9€-0 L0 -1 a1 8¢-T 1]
q9SID) JUTRULAT,

deg=ady | 'TRIN—100 | vRd "AON 120 deg gy Amnr auny ABIN dy ‘IR ‘qag “uef (sdep)
uoneIm(y

FUHLY2IANT LVHL ONITRADKE NOIIYING 40 SIOIYEd Lash 40 HIgWOaN JLIDIdXH

Z T1avi



114 R. O. SLATYER

for more than five days, however, and the frequency of occurrence 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”
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Fig. 3.—Average seasonal rainfall of the Alice Springs area. Solid lines and solid
histograms refer to April-September 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 0-5 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 | 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
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Springs is somewhat intermediate. There is a decrease in the frequency 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
0-5 in, or more were received, occurred during the summer peried and 09 during
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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 Charlotte Waters were
3:9, 16, and 17, 0-7 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, 1-3 for Alice Springs, and 0-3 for Charlotte Waters, while 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 altifude 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.
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Fig. 5.—Proportion of wet periods of different fotal rainfall,
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 continent and is characterized by marked seasonal and dinrnal fluctuations. These
features are illustrated in Figure 6.

It is also apparent from Figure 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
cenire, however, summer daily temperatures in excess of 100°F occur almost con-
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Fig. 6—Mean monthly maximum and minimum tempera-
tures and 3 p.m. relative humidity for Alice Springs, Chai-

lotte Waters, and Tennant Creek.

tinuously except during {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 fluctvations 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 summer 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.

N
-

EVAPORATION (IN.)

JULY AUG. SEPT. OCT. NOV. DEC. JAN. FE9. 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 Charlotic Waters the comparable figures are June 2 4 12
days and August 4 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 32°F at Alice Springs is
June 9 - 10 days, and at Charlotte Waters it is June 28 4- 11 days. The average
dates for the last 32°F screen temperature at each centre are August 6 4 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.

() 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 309 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 values recorded during the summer menths. Total
evaporation averages 95 in. per year.

III. CLMATE-VBGETATION 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 quite sensitive to low temperature and remain virtually
dormant during the winter even when significant falls of rain are received. Such
species make rapid growth soon after the cessation of frosts in the spring which
continues 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
cnly 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. Aftention 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 technigue
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 o 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 nutritious plant material. It must be realized, however, that the
estimates made bear little relation to the water requirements of plants for continued
active growth.

(1) Technigue—Recognizing that the sporadic nature of the rainfall in this
region tesults 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 commence, 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 0-4E,* for that
week this provision would be satisfied. A value of 0-4F, was selected because
transpiration would be low over the period and although evaporation would be at g
rate approximating 1-0F,, 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 Q-2 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 (-4F,,.
As soil-water levels fell towards the end of such a period evapotranspiration would
decline to a value approaching zero,

Adoption of 0-2F, to represent total water requirement 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 -4, for the whole period. Under
these conditions, however, it i8 very probable that the increased rainfall would
satisly the requirement at (-4F,, so that the use of the lower value (0-2E,,) would not
introduce errors.

In practice it has been found that in any 4-wk period in which the rainfall has
exceeded 0-2F,, substantial pasture growth has occurred.

* F» = 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
(unpublished data) conducted in this 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 0-6-0-8E,,
(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 compuie evaporation, since Alice Springs was the only station for which
evaporation data were available directly. As found 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 E,, 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 this feature is characteristic of all stations of
higher altitude. At Tennant Creek the February and March values are depressed
significantly by the summer rains with associated higher 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
simifar. North of Tea Tree a gradual increase occurs until the values observed at
Tennant Creek are recorded.

(i) Initial Effective Rainfall—In Table 5 the frequency of ocourrence of periods
of initial effective rainfall is given, on a monthly basis, for the seven stations in the
region for which 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 suminer
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, [-4 at Henbury, and 0-6 at Charlotte Waters. The chances of receiving
initial effective rainfall in the winter six months are highest in the central higher
section of the area, where about 1-6 occurrences can be expected, decreasing north-
wards and southwards and reaching a value of Q-5 at Tennant Creck. 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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(iiiy Effective Carryover Rainfall.—As is to be expecied, the chances of receiving
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 1-8 at Tennant Creek to 1-3 at Alice Springs and 0-2 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 1-0. 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 1s
markedly different, and approximates 2-0 per year. South of Alice Springs there is a

rapid drop to 1-5 periods at Henbury, decreasing with decreasing altitude to 0-5 at
Charlotte Waters,

These fignres 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 temperafure on the rainfall effectiveness data just
presented is on the suppression of growth of the perennial elements of the natural flora
during the frost season. Although long periods of high temperature occur during the
summer months 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 vegetation components, and of mulga
(dcacia aneura) and spinifex (Tvriodia 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 reference 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 difficult 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 Indusiry 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 30-409, if irrigation 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°F can be expected at most
centres between December and March for periods as long as 20 consecutive days.
In the higher paris 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-
secufive days over 105° are not uncommon, and several days over 110° may be
experienced. Such condilions 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 ternperatures, 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
cxpected between October and March compared to 25 at Alice Springs and 1-0 at
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Charlotte Waters. Of these 16, 1-3, and 0-3 respectively can be expected to exceed
2-0 in. This suggests that over most of the area except the south-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 chances are only I in 5.
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PART IV. AN OUTLINE OF THE GEOLOGY OF THE ALICE SPRINGS AREA
By T. QuiNLAN®

1. INTRODUCTION

This outline of the geology of the Alice Springs area is the result of a rapid
reconnaissance survey and a review of previous work.

(@) Previous Work

Chewings (1914, 1928), Mawson and Madigan (1930), and Madigan (19324,
1932b) determined the stratigraphic succession in the western and eastern MacDonnell
Ranges. Hossfeld (1954) reviewed their work and the work of the Aerial, Geological,
and Geophysical Survey of Northern Ausiralia 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 resnited 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 Sysiems and Land Use

Three broad lithologic units have been used in defining the individual land
systems. These are:
Metamorphic and igneous rocks of Pre-Cambrian age;
Sedimentary rocks—folded, faulied, and mainly cemented—Lower Proterozoic to
Upper Palacozoic age;
Sediments—not folded but mainly ¢ompacted—Permian to Recent age.
The three broad lithologic units and the land systems are correlated in Table 8.
The Hthologies of rocks of the three units and their geological structure govern

the efficient use to which land of the individnal land systems may be put (Part XIT}.
In particular:

(1) The mining industry has been mainly dependent on the occurrence of
mineral deposits in the igneous and metamorphic rocks (Part V).

{2) The geological structure influences the distribution of aquifers, and thus the
occurrence of ground water which can be used for stock or irrigation. The
value of an aquifer (i.e. whether it is high- or low-yielding) is determined
largely by its lithology (Part VI),

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



T. QUINLAN

130

paddet stragsis

Aero ‘Lepd Apues ‘[oariS
‘5 ‘sjeys ‘i)

sjootpeid

pUE[ ou puUE Ine dOI0 JOU SAOP IU[) | ‘SUOISIIS PUOISIIS ApUBS | PUE SUISBQ IOWIN 2N0ZOSIN
WNPUEQUIY 4 ‘SPIOULSY 4 ‘SESry
‘sa[qeed . “BdUNATIA 4 “Bre[RqQUITY
# SIVPUEYD L eRID UBUURT, ,‘uely
‘@1000[y ‘BIEMI AU “WOYSHD (Sfgoad
YRIOUOM ‘SUINIOLL 4 UOIINAIRAY . ‘usog A[q A21F pue SI)eT | Suragieam deeg,,
ofeA s sno1aysdAs pue
-epur] [FH S[qel ‘BSeIa], BIUES AU | SnosIEs(ed  ‘AUODPI0EID Arenag,
SO1S ‘SSB SAIIY 4 SPIOUASY . ‘UOPIIM [2A®BIS sorITR]
xSTIRpRUY Ao pue spodeag
] WIANTE
B[OOAL, ‘BILY, 4 “O[RARPUIT . I0ZoUsqy ‘sj010780 ‘TEyUNY
4 SDOPRIY pUELCH Y
‘U0ABUIY 4 “eSummesd ‘uosdung ‘rumyuIc PUBS UBI[OSY —ATIROKRI | o
B
«AeT g
NIed AUSTY ‘GaTeY 4 UOMNJQIBAN 5 TOOH nos m
eddipun e
‘uojmurel ‘Surres( “IUpV “Mouppooss
PPOJ, “BIpueueYy ‘EPIOUY | ‘PoosSury qsBM BaIR $PULIdg payoeduwos
EIdol) ‘IsA0pUeS 0Ly o} ATareus
‘00TBIIY “EIDIN SR S INOYSNOIL nq ‘papioy
+ BATOA 5 POOMBUNY 4 AUBYT ‘BAUNOING WINADTY mo doro s¥00y HLERT) | 10U~ SIEUNPag
nupn) omdeisner) I na
SWIeIsAG pueT AZoromIry 0 wHME.mZ $ Hmkﬁowsm gy o_moﬁoﬁw..mﬂvmok q

g HIAV],

SHALSAS ANVI ANV SLINA DIOOTOHIIT avOodd NEZAMIIE NOILYTEI



131

LANDS OF THE ALICE SPRINGS AREA

«BNIONE] AUCISPURS “2UOIS
‘gIm3IY] “SpeerD Lot ‘eaddneroQ | -euny ‘eeqs ‘IWOTO
anuIciop
K EI[ONE QUOISIUI]] “OIBYS ‘3R oJr0zoered
F 001D AXIagD  mElNRWO],  ‘YeIOl | -Aard Zyrenb ‘Suojspues UISeq BUE3I090) IMOT
JTUOISIIS
+TIRH | ‘21BIawo[Suod Suoispuey yoanon enesiN
£NBe1) K111y  “IMRYOIy QUOISPUES | SUWOISPUES AT | UISBq BUISIOND) -
ny
suQISpUEs m
+ JOBYILLY . ‘UOIRTPPIA & US[ID 4 ‘I0pTOS SUOISPUBY AUSAIBIA] N
g
#ESUIIEAT .Ho:EZ + BNEGOLIY , J0UISY AUWOISITIS PRIURAIRD
" UCISIPPINL & URD “eIBfU}Iag . IOPUOS | ‘eleIowo[duod ‘ouojspueg | SONI9s,, BIR[UII] ATureas
pue ‘paynzE]
3S03IE ‘SUOISITS JI0ZO9R[E] ‘papro—
+IB[[ID | ‘AU0ISpaES “aRIoifue) Y3101] STApBIY wddn $3[201 AIRIUSUITPOG
£ [BBUSARD 9)RISWIC]SUOT “2S0NIY
spaq Jepfrnoq e}
‘$91eIWOIFU0D Mm.
»BIB[RQUINY . “Bl[IT srqqed ‘auoispues LS of UeIUrIS g
[
=3
SUO)SPUES o
BT «°591g9ad 4 eIB[equIny JUOISPUES BZNOS 9 )
+ BpUIpUET Su0)SpuEs pauieid (panunuod)
+591q9a . “edunsiip CeIerequInyg -oul ‘euo)sAep ‘oreyg aTeys BIR[RQUUITY pareduwon
ATutenr
250 IB “SUOISIIS ursegq {panuruoo) mq ‘peplo}
BLISWEEY 4 ‘EPUIPUH 4 I87oU0qH ‘QUOISPUES QUMSABID URISALIY 1BAID) IOZOSSPN | 10U — SIUALIIPag
1) sydeidneng nar Iy
Swieshs pue] Azoromr poweN [enzong BY o13070mrT ProId

(penuyuon) g 2uavy



T, QUINLAN

132

QUOISINIS

#TR[TID) 4 19pTOS
auzyTend ‘ouo)spres azyrenh
*JNRUOLTY , ‘US([LL) . 19pUOS POUINS ‘emolspires NIARTL
o[BS “QUOISI] STOoISHW]
*BAM BNV 4 BRDPOH 4 USD ‘auojsowy JHIOTO s3udg 1amg T
[a]
AUOISIUIL INTUIO[OP mu
ug[ySoD ‘aNormAeld Zareub ‘spaq 591198, ysnon m.
+BAMd  LBN[[V 4 'SIO[PUBY]) 4 ‘US[LD | Iep[noq ‘AWOISIIS ‘orelsy BYBILIEUS] Sapeury | m.
QIWIOTOP “Spaq
I2pMoY QSOIE Quo)s (1red ur)
#IBPUOG L UUBE | -pUBS  S[RYS  OUPISINS dnoi3 edundopy | useq BmSioen
2IO[0P ‘SUOI I0ZOINOIY
«UUBH | -own ‘ofeUs ‘Quojspues ysnox BIedN xddn
*xBAMmg
#SESUY ‘Sisuusy L Cen[{V . Cennpony anoIsew]] ‘odoeMAnId (SOLIe8,
+“SISTPUBYD 4 FOWINY , ‘UORPPIW  “UID | Zyrend “ouoispues ‘sjeys BIII00B1ISd
OIS
*SISPUBLD -] TIL 3[BYS ‘F3orm 591198, y3non ¥
0TI TOISIPPIAl 4 °UR[[ID)  ‘1epucs | ~Ae13 zrenb ‘auo)spueg sunudersy STISPEUrY m
o
)
9JIUIO[OP “AUCISIIS m. (penuiuos)
‘3)BISWIOISUOD “OUOI8 (1red un) palTauna
«INBUDLIY . “INUnqry ,“Ipuog | ~pues ‘eXoesmiaIs zyengd) dno1d esundoy AJurewa
(panunnod) pue ‘par[mey
« BT SUO)SPUes “2u0)s {ponurucd)y arozodered ‘papro}—
9017 ALY , ‘OIRUNQYY ‘BSUNY ot ‘OUOISIIS ‘oreyg Spaq IPAOPUES | UISBQ BUIZIOND) IaMoT SYO0I ATRJUBUIIPag
) oydeIdneng ) 5 gy
SwejsAS pUEy Asopoun paurzn [eanonng %V 2IF0[0GIr] prOIg

(pomuziuoD) § TRV,



133

LANDS OF THE ALICE SPRINGS AREA

"JIUN {201 QUO WEY) 10U U0 SULNNIN0 SWIRISAS PUBRT 4

ayyewsad ‘ssteus safuey
“ISTUOS “9lLIS]OD QABIZSOIN
+BAUTNIOINQ 4 ‘YSBUIAED) ‘ayrroTpouRId ‘aIuRIL) —UUgAL
0IqqE3
‘ajnrepop ‘erwudad
‘SDATSTLIIUT, OISBQ  fonr
BPULIPITY ,‘BOUY) “BUBIpUY -IOTpOUEIS ‘eNueld ‘o sofuey S
+ ULy Ao ‘sSBuirds puod . fsueH | -oqigdwe “ISTYos ‘ssipuD) —[[PUHOC2RJAL .
apoquydue
‘auoispues pasoydro aguey
#*SPIOUADY 4 “UOPIOAM =g ‘ayrAtd “2Imetu Sproudayg
P21 metus], ‘vefnuuy ‘Teiy -§od  ‘searsminui  215BqQ —Uo910(f A parenR
‘oore[nd ‘UOINIY 4 ‘AqIaddeN . SITRH | ISIyos  SSpul  ‘apiumin Ja0[q BIUnry -Ielipan) |
[y
$a5URY S)IRgy m
—RUUO eI m._
FMOXTEg “edUIf 4 “Boun sJea1 z1JEnh ‘QreIn M20[q BIEMIY m.
SOAISILIUIL DISBq ‘02qqQET
punany | ‘AxAydrod redsprej-zirend S0 $T0ITBL
sMo1reg , ‘Aqraddeny uRID pue o1 dIoWEION
ATeys QUOISIIS dnoi3d {penuruo)
£{99ID JUBLUIT, ‘ooemAiall ‘oumspueg EFUNUTELTR AN PEH il
Aureca
SOIURO[OA O[SB] PUE PIOB pue ‘pajmes
‘PUOISIIS ‘9leIatuord dnois SUIAIASOaS 2M0ZOI0I Y ‘papiol—
*OLIUAq[] ‘oduss(y 4 Ul | -UO02 ‘ouziienb ‘suoispues Foarl) saUdIeH BSUNWEBIIBA MO $300) ATBIUALIIPY
nup) omdeisnens hiuigl iidy]
sweysAg pue] £ojoury] PoLIBN [BIngonng By sferoumry peoig

(pamiguol) § A1EV]



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.
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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.



LANDS OF THE ALICE SPRINGS AREA 135

(@) 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
igneons 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 and intrusion of
granites another thick sequence of sedimentary and igneous rocks was deposited in
the Davenport geosyncline which partially overlapped the Warramunga geosyncline.
The Davenpert geosyncline was also folded and intruded by granites during the
Lower Proterozoic.

(¢) The Amadeus Trough

The Amadeus trough (David 1950; Bureau of Mineral Resources 1960) was an
intracrafonic 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. Stoart 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 terresirial sediments are known.

(e} The Ngalia Trough

Sediments believed to be of Upper Proterozoic and Upper Palasozoic age are
preserved in a large syncline, the Npalia trough (Tindale 1933; Bureau of Mineral
Resources 1960). The total thickness of sedimentary rocks preserved is between
10,000 and 20,000 ft.

(f) The Grear Artesian Basin

Part of the large Great Artesian Basin (Bureau of Mineral Resources 1960)
cxtends into the south-east corner of the Alice Springs area. Cretaceous shales
overlic sediments probably of Jurassic and Permian age. Lower Palacozoic 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 any one area or basin, as
isolated outcrops of these rocks are widespread throughout the Alice Springs area.

ITI. GENERAL (GEOLOGY

The three major lithologic units have been subdivided into the 32 rock umits
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.

(o) Metamorphic and Igneous Rocks of Pre-Cambrian Age

Included iun this broad lithelogic unit are the oldest rocks which crop out in the
Alice Springs area. They are metamorphic rocks consisting of tightly folded and
faulted 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 grano-
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 occcur throughout. Pegmatites which bear mica of commercial quality occur
only in the Harts Range and in the Plenty River area.

Joklik (1955) has shown. the Harts Range to be the “core of an anticlinorium™
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 amounts of kyanite, garnet, and ferromagnesian
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, and lineated; during the
second the foliation was folded.

(i) M. 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 collections of specimens but their field relations have not heen determined
nor have they been mapped. The first group consists of gneissic rocks which have
suffered intense thermal metamorphism and deformation; it includes garnet-sillimanite
gneiss which contains a green spinel. The second group consists of rocks of sedi-
mentary origin (phyllite and metamorphosed sandstone) and some amphibolites,
which ntay 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.

Regionally, 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 of Lower 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 Warramunga
group (Ivanac 1954) and the overlying Haiches Creck group (Hossfeld 1954), separ-
ated by an unconformity (Smith, personal communication).

(1) The Warramunga group consists of strongly deformed and slightly meta-
morphosed, interbedded sandstone, greywacke, silistone, 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.

Qutcrops 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-ecast 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
coirelate with part of the Warramunga group.
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Hurley et al. (1939) 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 inierbedded 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 et al. 1959). The potassium-—argon age determinations on four granites
intruding this group range from 1320 to 1460 million years.

(i) Upper Proterozoic.—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, unpublished 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 the 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 quartzite of Chewings 1928), of approximately 1500 ft 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 19324).
The “basal Periatataka conglomerates” (Madigan 19325) 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 amount 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 quarizite 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 Quinlan, 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-gast of Alice Springs, at Aralka
Well on the Hale River, the lithological units are not as distinct. The “series” is
thinner and the sediments are coarser than at Ellery Creek. More carbonate sediments
are present. The lithology of the Pertatataka *‘series” on Henbury station is similar
to that at Aralka Well, but the unit is thicker.

(2) Georging 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 Qorabra 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 Qorabra 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. _

(i) Lower Palaeozoic.—In the Georgina basin the base of the Cambrian
(K. G. Smith, personal communication) is placed at the base of the “ferruginous
quariz greywacke . . . .. about 1300 ft thick”, which is the highest unit of the Mopunga
group (Noakes 1956).

In the Amadeus basin the base of the Cambrian is placed at the base of the
“No. 3 gquartzite” of the Pertacorrta “‘series” (Madigan 19325). No shelly fossils



140 ‘ T. QUINLAN

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
Pertaocorrta “series” and the Larapintine “series” (excluding the Mareenie sandstone).
Madigan (1932q, 19328) 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 Quinlan (personal communication).
The Pertacorrta “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 Palacozoic sedimentary
rocks of the Georgina Basin is (in descending order):

Dulcie sandstone Devonian Sandstone
(Smith, unpublished data) Unconformity
Upper Cambrian— Sandstone, quartz
Middle Ordovician greywacke, limestone,
and shale
Upper Cambrian Dolomite, with some
shale, limestone, and
. sandstone
Sandover beds Middle Cambrian Siltstone, siliceous
(Opik 1956) shale, with thin beds

of limestone and fine-
grained sandstone
Mopunga group (in part) Lower Cambrian “Ferruginous quartz
{(Noakes 1956) greywacke with some
limestone and silt-
_ stone—about 1300 £t

These rocks (excluding 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 Palacozoic 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-
menis may be great (of the order of 10,000 to 30,000 ft). However, their true sirati-

graphic thickness may only be in the order of 2000 te 10,000 ft, after allowance has
been made for initial dips.

(1) Amadeus Trough—The Mareenic sandstone (Madigan 19324} 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 fi thick, and they may be up to a quarter 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
Devenian age in the Georgina basin. This correlation is made because of the distinct-
ive lithology common 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-
glomeraie” 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 Mit. 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 curreni-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 Palacozoic 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, but 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 Palacozoic formation in the
Georgina basin.

(3) Ngalia Trough—The folded sequence of pebbly sandstone, conglomerate,
and siltstone which rests nunconformably 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,

(¢) Sediments of Permian to Recent Age

These rocks have not been folded and dips greater than 5° 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 siliy sandstone which
crop out in the area about Crown Point, Yellow Cliffs, and Lifla 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 regiomnal 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 & 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 Jenses 10 to
20 fi 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 5° 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”,

(ii) Mesozoic.—Erosion between Upper Palacozoic 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 ercsional 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 current-bedded,
friable, ferruginous guartz—sandstone. No fossils have been found and a Jurassic age
has been tentatively assigned to the formation.

The Rumbalara shale is a sequence of shale, claystone, and fine-grained sand-
stone. At Rumbalara an ochreous bed of claystone approximately 5 fi 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 Cretaceons age (Sullivan and Opik
1951).

(2) Minor Basins and Piedmonts.—At some time during the Mesozmc, probably
in the Lower Cretaceous, the sea moved northward and westward from the Simpson
Desert embayment of the Great Artesian Bagin, flooding 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 northernmost 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 distingnished in
bore-hole samples from the unconformably 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 raarine, some were deposited in a piedmont environment. It is thought that as the
old alluvial 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 “16 Mile. Bore”, 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 radiolatia, fragments of

mo]luscan shells, and an ostracod” in samples from this bore and suggested that
they were of Lower Cretaceous age.

Basin and piedmont sediments are also known to occur below the Todd River
flood-plain (immediately south of Alice Springs) and at the northern margin of the
Mann and Musgrave Ranges.

(3) Undifferentiated —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 silistone,

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 etosion 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 clevation of 2350 fi. Approximate
elevations at other points on this surface are Kulgera 1650 ft, Tennant Creek 1200 fi,
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 Palacozoic rocks stand above this surface in the MacDonnell and
Harts Ranges. They are probably remnants of older erosion surfaces which under-
went further weathering during 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
MacDonnell and James Ranges. This is discussed in more detail in Part VIL

(2) Chalcedony, Calcareous and Gypsiferous Silt.—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—Quaternary sedimentis cover 104,400 sq. miles of the 144,400
sq. miles of the Alice Springs area. They have been assigned to two main groups:
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:

(1) Terrace Gravel —On the southern flank of the western MacDonnell Ranges
a thin layer of gravel lies on the beveiled 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) Kunkar, 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 fo form kunkar, or
as a calcareous cement in the alluvium to form calerete.

Smali deposits of nodular travertine and calerete 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 sait lakes, they may have been deposited from soil moisture or
from perched ground water.

(4) Aeolian Sand—Both ancient and active seif-type dunes and redistributed
acolian 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 VIIIL.
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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 constituent localities, and the principal products

are given in Table 9. The main mineral-producing localities are shown on the geology
map.

AMADEUS

o
[ET. 132° 133° 134 135% 1357 e

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 coniain 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, M.T.
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and Amadeus districts are distinct from the other four and from each other.

G. R, RYAN

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){ 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 Tvy 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, limestong
Arltunga Gold Delny Tungsten, * tin, tantalom
Undippa Mica Haasts Bluff | (Copper)
Goyder Pass | (Nitrate)
Amadeus Rumbalara Ochre Areyonga, Copper
Owen Springs | Copper
Qoraminna Building stone

Alice Springs

Lake Amadeus
Erldunda
Jay Creek

Agpregate, lime,
building stene

(Salt)

{Gypsuin)

(Ochre)

*Principal product.
{Brackets 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 Creck
group, 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 disirict are also older Pre-

Cambrian, and the host rocks of the Jervois district are a north-eastern extension of
the Arunga 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 Palaecozoic and Upper Proterozoic sandstone
and limestone are used as building stone in Alice Springs. The Rumbalara 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 Aunstralia.
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 ai the Jervois Range and the Home of Bullion mine, ochre at Rumbalara, and
gold at Arltunga are the next most important deposiis. 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
arcas.

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. Jonms* and T. QuUiNLAN*

1. INTRODUCTION

Parts of two large simple ground-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 dependent
on bores for permanent waters. Few bores have been drilled deeper than 600 ft except
in the area of the Great Artesian 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
(z) Nuatural

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

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

T Piezometric surface is used to describe the Ievel of standing water in welis 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 this type for stock water,

(i) 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 this fails, evaporation and consumption dry up the holes,
some becoming salty during the process. Important water-holes of this type occur
in the beds of the Hugh and Finke Rivers.

(iil) Water-holes and Clay Pans.—Small depressions, water-holes, and clay pans
occur on almost all the pastoral leases and hold water for short perieds after falls of
rain from which there has been run-off. They may be useful temporary watering
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 stocking rate, and the quantity of water lost by secpage.

Slatyer (Part I1I) estimates the annual expectation of falis of rain adequate to replenish
surface catchments,

III. GROUND WATER
(@) Occurrence

Three main groups of aquifer, corresponding to the broad lithologic units
(Part 1V), are recognized. The surface distribution of these lithologic units is known
in general, but it is their distribution below the piezometric surface which is significant,
because although a rock may be porous and permeable it must lie below the piezo-
metric surface before it is an aquifer.

() 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. Drilling in areas of granite has failed to disclose important
aquifers in decomposed zones, although they are known near Tennant Creck.

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.

(ii) Sedimentary Rocks, Muinly 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 (“*quarizites” 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 guantities of ground water because of their low
permeahility, even where they are reasonably porous.

Aquifers within the sediments of Upper Proterozoic to Middle Palacozoic age
(e.g. the Larapintine *series’” and the Pertaoorrta “‘serics’) 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 subariesian 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 uncomion 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 0 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 condifions,

The average depth te the piezometric surface is also related to the type of
aguifer. It is shallowest in and near the salt lakes and within most of the outerop



LANDS OF THE ALICE SPRINGS AREA 153

areas of the Quaternary kunkar, 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 clevated marginal 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 aguifers, the
presence of confined waters cannot be predicted. The only extensive artesian area is
in the extreme south-east, although local arfesian cenditions oceur in other places,
e.g. Tuit’s bore at Palm Valley.

Perched ground waters are common, particularly in the alluvium along the
major streams. Commonly they are not permanent, but some constantly 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.

(ii) Recharge—The recharge of ground water comes entirely from the rain
faliing on the 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 transpiration without
adding to the ground-water resources.

Entry of water to an aquifer is, in general, dependent on concentiration of water
by run-off, The most effective recharge conditions 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 sufficiently 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 109, 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 small part of the rainfall.
An average recharge rate equal to 19 of rainfall would add 2 x 10°® million galions
per year to the ground water stored in the Alice Springs area; actual recharge is
certainly greatly in excess of current pumping (some 10% 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 Water.—Ground water is lost by subsurface 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 fo 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 ground-water salinity pattern in the Alice Springs area is
complex. Contributing factors are the variety of aquifer types and their degree of
interconnexion, the proportions and solubilities of salts in the rocks, and the relation-
ship of areas of ground-water recharge and loss.

Nomne of the aquifers tapped by bores is believed to retain a major proportion
of connate water. In areas with simple stratigraphy, structure, and recharge pattern,
such as the Cambrian sediments 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 fotal 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 Bluoff 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 salinity, 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 out in the catchment
ared.
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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, shallow 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 fo 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.

(¢) Resources

The total ground-water resources of the area are more than adequate for
likely pastoral development, although locally it may not be possible to obtain a
suifable 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 be 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 any one 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 toial dissolved solids,
and generally is suitable for human consumption. Moderate-quality water containg
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 X1II) 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 agricuitural significance, has been made by Perry, Quinlan, and Jones (personal
communication), using the following arbitrary limits:

Pumping lift Shallow 0-50 ft
Moderate 50-100 ft
Deep =100 ft
Quality (U.S. Department of C3 0-1500 p.p.m. T.D.S.
Agriculture 1954; Durand 1959) C4 1500-3200 p.p.m. T.D.S.
C5 >>3200 p.p.m. T.D.S.
Annual recharge Small <103 ac. fi.
Moderate 108-104 ac. ft.
Large >10% ac, ft,
Storage Small < 10% ac. ft.
Moderate 104-10° ac. ft.
Large >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 irrigation is most likely to be economic and which are suitable for the
irrigation of a wide range of crops. The soils over the withdrawal points are all
coarse-textured and permeable and therefore have a low salinization hazard.

TaBLE 11
ESTIMATIONS OF MEAN ANNUAL RECHARGE AND STORAGE IN THE SIX MOST PROBABLE AREAS
Mean Annual Storage
Catchment Recharge (million agc ft)
(000 ac.ft.) T

Narwietooma 17-6 1-6
Hamilton 19-5 08
Woolla-Harpers 10-8 1.
Tea Tres 10-2
Ingallana 4-9 .
Stirling (moederate quality only) 7 -0} 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

SINGLETON-

[ [

WILLOWRA

ALICE SPRINGS

BOGGA-
brarion @
| l | | l | o

131% 132° 123 1347 1359 135°

Fig. 10.—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 undulating plains, alluvial fans and flood-plains, and
limestone plains, and nil for sand plains and saft lakes. Storage was obtained by
estimating the volume of saturated aquifer commanding depths of 50 ft and 100 ft
at withdrawal points and 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 and 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 XI1.

V. REFERENCES
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PART VII. GEOMORPHOLOGY OF THE ALICE SPRINGS AREA
By J. A. MasgruTrT*

I. 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 Jand 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. Puysicar. 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}.

() 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 wesiern part, consisting of Lake
Amadeus, a large salt pan at 1550 ft above sea-level, its tributary slopes with dune
fields, rising to 2000 ft 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.

(i) 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 deseri 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 constituie the piedmont of the Musgrave Ranges. The plains descend
eastwards from 2100 to 1750 fi above sea-level, with scattered hills up to 500 ft high,

(&) 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 fo south.

* Division of Land Research and Regional Survey, C.3.L.R.0O,, 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 southern
portion. There are two belis; 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 CENTRAL RANGES

AMADEUS DEPRESSION [ ] roLDED CERTRAL RANGES
7] CRYSTALLINE

ES swirson peserr =] TR avees

[[TISCUTHERN GRANITE HILLS  yopuEpy SLAINS AND UPLAKDS

AND PLAINS
== HoRTHERN PLAINS

I\ T1] NGRTHERN UPLANDS

————— AT T T T | g |
= I ORITH T WESTERN HILLS N
b | LI_’,_I_,L* | AND RANGES]| —

PLENTY RIVER ]
PLAINS.

INMER DUNE FIELD— —|2=

134° 1367

Fig, 11.—Physical regions.

the summits rarely surpass 2400 ft, with less than 500 ft relief, whereas the crests of
the western MacDounnells 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,

(i) 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. Zeil (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 through impressive
gaps in the folded central ranges.
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{¢) 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,

(if) The Northern Uplands—These comprise plateaux and bevelled ranges which
lack the bold outlines and sirong 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 wpper Hanson River. The uplands are mainly of granite, with
gquartzite 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 ouly 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 plateanx are bounded on the south by prominent escarpments and
by the dissccted Huckitta—Jervois Range. The plateau summits descend genily
north-eastwards towards the lower Sandover drainage.

HI. 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 canse “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 alluvial 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 of the 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 now forming the central ranges was high ground
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 summits of
the crystalline ranges only a few miles to the south {Crespin, unpublished 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 physical landscape — 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. 1), Subdued reiief 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 structures in the
underlying rocks. The crystalline central ranges underwent little summit bevelling
and remained a watershed zone, south of which the transverse drainage (Plate 15,
Fig. 1} of the folded central ranges had been established.

The perfection of the old land surface indicates an integrated drainage and a
humid climate, and 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. Subseguent dissection has revealed even greater depths of weathering
of the Cretaceous Rumbalara shales in the south-east and also of the argillaceous
Palacozoic sediments south of the folded central ranges, where structure is commonly
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 up to 30 ft thick. Related second-
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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 Surface 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 distinguish 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 BEyre 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 info a high terrace along the main channel. These lower
plains rise wesiwards, and meet the undissecied older land surface in the Amadeus
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 Surface in the North of the Area

At the time that subsidence of the Lake Eyre basin took place, relative uptiiting
also occurred about the margin of the Barkly Tableland, north-east of the Alice
Springs area. It affected the folded Davenport Range as well as the flat-lying sand-
stones and limestones to the south-cast. These, together with the old planation
sutface, 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 Infernal Drainage

During the cycle of erosion below the weathered land surface, the climate
became semi-arid, the ouigoing 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
occnpied by seasonal lakes, of which the present Lake Amadeus is a vestige. These
eventually 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 plainsg
were formed on the drying out of these lakes, and alluvial trains in valleys on the old
land surface further north were also calereted. 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.

() 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 scem 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. This 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 sirong 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 £ into its calcreted gravels and ifs
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, contrelled
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 flocd-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 minor drainage
in the upland belts.



LANDS OF THE ALICE SPRINGS AREA 169

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, cach 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 IL.

(@) 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 oceur
mainly north of the folded central ranges, with smaller extent in the southern granite
hifls and plains. They are underlain mainly by granite, gneiss, and schist, but in the
far north occur over large areas of sedimentary rocks.

They have a wide relief range, from mountainous watersheds in the crystalline
central ranges to the erosional lowlands which occupy much of the northern plains.
There is widespread evidence of deep weathering on these plains.

(i) Mountains of Greiss and Granite.—There is only one land system in this group.

(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 allyvial 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.

(i) Hills and Plains of Granite, Gneiss, or Schist—FErosion of the Harts land
system has caused lateral retreat of hill slopes, giving rise to isclated hills and ridges
and fringing erosional plaing which are continuous with the selectively weathered
peneplain. The wuplands are similar to those of the Harts land system, although
generafly 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, including 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 sitnated
in the southernmost part of the area. ‘The plains show increasing drainage energy
eastwards. In the west they are miasked 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 plains, 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.

(i) 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 afluvinm and sand plain which occupy the lower tracts. Because of their situation,
they are rarely fiat, although relief generally does not exceed 20 ft. Broad convex
divides, with occasional outerop and a general cover of quartz stone, alternate with
wide, flai-floored valleys; areas of less relief and drainage energy are generally sandier.

These plains 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 renewal of drainage incision.

(6) Boen land system consists of crosional plains developed on weathered
schist and gneiss.

(7Y 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 but
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,
but 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
eroup.

(10) Hann land system consists of sandstone and cquartzite 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~
al lowland units in this land system haye undergone little erosion,

(v) Peneplains or Undulating Terrain on Weathered Sedimentary 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 burfed, Tt 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 consequently 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) Wonorah 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 Palacozoic
sandstone, shale, and thin limestone, with lines of low hills formed by more massive
sandstone. The weathered surface has undergone slight dissection and forms stony
rises with lateritic gravel.

(13) Qoratippra land system is a flat plain with little surface drainage, formed
on flat-lying interbedded dolomite, limestone, and shale, and is situated where the
old peneplain slopes down northwards from the Lucy Creek plateau.

(b) Partially Dissected Erosional Weathered Land Surface

Differences in lithology and structure have produced a variety of forms on the
weathered land surface. The land systems in this group have resulted from the partial
destruction of that land surface, and they combine an inherited relief with the effect
of later erosion cycles. The older surface generally has survived as upland units,
commonly with weathered rock.

Dissection has been controlled largely by the geological setting. Where unfolded
resistant strata have been dissected, the former land surface has survived as plateau
summits, and silcrete duricrusts have played a similar role on the softer sediments 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 Surfaces on Weathered Granite, Gneiss, or Schist, with
Minor Limestone Cover—The land systems in this group have been formed by
moderate to strong dissection of peneplains on 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
peneplain—locally with cappings of limesione—benches formed in the weathering
profile, pediments and alluvial plains in or derived from the weathering zones, and
younger erosional surfaces (Plate 8, Fig. 2) formed in fresh rock. Maximum relief’
ranges from 75 to 150 ft.

(14) Chisholm land system has been formed by narrow drainage entrenchment
below a peneplain formed on weathered schist and gneiss, giving rise to flat-crested.
interfluves and steep-sided flat-floored valleys.

(15) Delny land system is characterized by strong dissection of a weathered
peneplain on schist and gneiss, by moderately extensive plains formed at a lower
level, and also by the calcareous environment due to remnants of a former limestone
cover,

(16) Kulgera land system consists of moderately dissected plains of weathered
schist on 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 entrenched.

(i} Stripped, Lightly Dissected Planed Surfaces on Weathered Granite, Gneiss,

or Schist.—This group of land systems has been formed mainly by stripping and
slight dissection of the Boen land system and it shows a similar distribution, 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 fi. Because
of the selective nature of earlier weathering, Iateritic 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 sutfaces. 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.

(iii) Dissected Ranges of Folded Sedimentary 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 bas been the superposition of transverse
drainage patterns established during the earlier cycle. The narrow river gaps in the
strike ranges are particularty 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, and 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) Sonder Iand 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 hilis,
formed on conglomerate.

(23) Davenport land system consists of mountain ranges formed mainly on
folded quarizite sandstone in the north of the area, principally the Davenport Range.
The rocks are softer than in the Sonder 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 mainly floored by gravels
and aliuvium.

(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 in this group are underlain by weathered sedimentary rocks, mainly sand-
stone, with interbedded 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 through-going drainage has failed to maintain itself with decreasing
rainfall. Relief is less clearly expressive of structure than in the adjoining mountain
land systems. Laterite-capped or weathered low strike ridges and broad, bevelled
stony rises form the main upland units, with relief only locally exceeding 100 ft. The
lowlands are alluvial plains with sandy areas, and are locally badly drained.

(26) Kurundi lemd sysiem is underlain by hypabyssal and volcanic rocks and
forms more open country in the Davenport Range.

(27) Hbumric land system consists of bevelled ridges and undulating terrain with
broad stony rises, formed on sirike 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 weathering, 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 Palasozoic
sandstone and conglomerate in the south of the area.
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(30) Hogarth land system comprises cuestas and rounded uplands on the Lucy
Creek plateau, formed by thin sandstone and shale overlying the dolomite and lime-
stone of which the plateaun 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
sumimits are parily due to a slight bevelling of structure by the weathered land surface.
The highest plateanx 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
ranges. 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 formed 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-wesi, 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 o weathering and erosion in this dry area, and these fand
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) IHgulla land system is the more dissected eastern part of the Lucy Creek
platean, which has been reduced te 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, and Lowlands on Deeply Weathered Sedimentary Rocks.—
These land systems have been formed by dissection of the duricrusted land surface of
little relicf 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 structurs of the
Lake Eyre basin. Broad rises occurred along arcuate strike belts within the plains.

The land systems occur along the wpwarped 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 genile 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 afluvial
plains and broadly undulating stony lowlands. It is developed mainly on sirongly
deformed Palagozoic 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 struciural benches and are
flanked by relatively extensive stony lowlands.

(38) Wilyunpa land sysiem consists of low gibber tablelands with north-west-
facing escarpments and silerete breakaways. The summits descend gently south-
eastwards and pass without a break beneath the dunes.

(¢) Erosional Surfaces formed below the Weathered Land Surface

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
catchiments 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—TFhese 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.

(i) 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.

A1) Jinka land system consists of undulating, stony granite plains traversed by
prominent quartz reef ridges.

(42) Barrow land system consists of gently u.ndulati-ng granite plains which pass
down slope into fiat sandy plains with little surface drainage.

(43) Anderinda land system comprises gently undulating plains on granite,
schist, and gneiss, with less vigorous drainage and smaller relief than the Jinka land
system, and with wider valley plains in the lowest parts.

(i) Moderately or Little Dissected Surfaces, Mainly on Deeply Weathered,
Flat-lying or Gently Folded Sedimentary Rocks.—These are areas of low 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 ihe 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 vounger 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. Exiensively, 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 resulted 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) Lille land system underwent more complete planation of the younger
surface than did Peebles land system. The headwater region consists of granite plains
with some alluvial cover. Down-valley these pass into stripped erosional terraces
along Lilla Creek and then into the calcreted gravel terraces of the Finke River.
Because of narrower enirenchment of its lower valleys, alluvial flood-plains are less
extensive than in the Peebles land system.

(46} Ebenezer land system consists of undulating stony plains mainly eroded on |
Palacozoic 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 arcas 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 patierns
of shorter strike ridges. Relief is alsc 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 15, 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 commonly form foothill
strike ridges or long smooth-crested spurs.

(47) Huckitta land sysfem 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 fo 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 undulating banded outcrop terrain with low
rises formed by thin limestone bands, and long slopes on the inierbedded 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 plaing 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 Undulating 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 siripping, 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 underlain by sandstone and shale. It commonly
adjoins the hilkier 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 dissecied fringe of
weathered Mesozoic arkose and claystone.

(d) Depositional Surfaces

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 channels.
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(1) 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 channels.

(57) Reynolds land system occupies an intermont lowland and consists mainly
of piedmont terraces with a gravel cover on weathere_d schist and gneiss,

(58) Berrys Pass Iand system cousists of fans of boulder gravels with steep
stony surfaces.

(59) Stokes land systemn 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 resiricted.

(i) Plateaux and Terraces of Chaleedony Overlying the Weathered Land
Surface.—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 infermont 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 oceurs 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 Kunkar 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,
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(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 and Vale Fills.—This group comprises two types of
stable alluvial plains.

The most exiensive 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 arcas. The alluvia range from red earths {o 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 MacPDonnell Ranges and consisting of sandy calcareous alluyvium, commonly
above calcreted gravels. They result from the strong alluviation in the middie 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 calcarcous alluvium and calereted
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 & northern region with smaller dune 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 ihickness 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 Deseri, 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—mnorth-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 firmer 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 affecied 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 farge 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 sarface 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 Simpson 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 because of heavier rainfall and the survival of
matuore valieys 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 in 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 alfuvium which may
be calcarcous. Its main occurrence is within the ranges or in the piedmont zone and
its limited development in the plains beyond is a function of the integration achieved
by the Finke drainage system and of the extent of the dune 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 altuvium. The third group comprises the flood-
plains at the east end of the Burt Plain. These head against the stripped weathered
peneplain which occupies 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) MecDills 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 systern consists of flood-plains of medium- to fine-textured
alluvium in the upper parts of former valleys on the weathered land surface. They are
fairly short alluvial lobes derived from weathered crystailine rocks and have little
linear drainage.

(77 Ammarco 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.
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(vii) Active Alluvial Fans.—These land systems have formed about minor
drainage outlets where 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
outer 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 channels,
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 ouilets
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 alluvinm
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 out 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 cenfral ranges and forms piedmont rather than intermont plains.

(83) Adnera land system consists of plains of medinm-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 scil conditions inherited from the terraces have resulted in
alluvial surfaces with much scalding and shallow gullying. Tt has a more integrated
channel drainage than oiher land systems of the group,

(85) Hamilton land system is characterized by plains with texture-contrast soils,
and occurs below the sialler drainage outlets on the nerth side of the central ranges.
The aliuvium is derived from weathered land surface and crystalline rocks.

(86) Utopin 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 alluvinm 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
commonly occur down slope from the flood-outs of large drainage channels, they
rarely connect 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 sali 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 VIIL SOILS OF THE ALICE SPRINGS AREA
By W. H. LiftCHFIELD*

I. INTRODUCTION

An outstanding 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, mote 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.

Althongh 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 } 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.5.LR.0., Canberra, A.C.T.
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phosphorus confent (mean 0-028%, P). 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 and other
samples taken during the course of the survey.

II. Tee Soi. GROURS

(a) Terms and Arrangement

The scils are arranged in eight groups, based on general profile form irrespective
of the nature of the substratum. However, the alluvial 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 ferms, such as “texture-contrast soil”, have been used for groups
of goils with a common general form in preference to existing names for soif groups
which lack morphological independence. It is not intended that such groupings
should have categorical standing in particular soil classifications. 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.

TansLs 13

GROUPING OF SOILS AND THEIR CORRELATION WITH AUSTRALIAN CLASSIFICATIONS OF ARID ZONE SOILS

Alice Springs Area MNames used by Other Authors
1 Alluvial soils Alluvial soils (Stephens 1956}
{Regosolic forms; intergrade latosolic and | (The intergrade types are not committed to
grumusolic forms; layered soils with a Stephens’s classification)
regosolic surface layer)
la | Brown alluvial sands (regosolic)
156 | Brown alluvial sandy loams {intergrade lato-
solic layer) over various lower layers
1c¢ | Brown alluvial loams (regosolic)
1d | Brown alluvial loams over red earths (rego-
solic layer over latosolic layer)
1le | Brown alluvial calcareous loamy or clayey
soils
1f | Brown alluvial coarse-structured calcareous
clays (intergrade grumusolic)
1z | Brown alluvial loamy layers over reddish
sands (regosolic layer over intergrade lato-
solic layer)
12 | Reddish alluvial sands (intergrade latosolic)
1i | Red-brown sandy aliuvial red earths (inter- | Leached brown levee soils (Stewart 1953)
grade Jatosolic) i
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TasBLE 13 (Continued)

Alice Springs Area

Names used by Other Authors

Shallow, stony, undifferentiated soils
(Lithosolic forms)

Undifferentiated skelfetal soils (Stewart); arid
ranges (Jessup 1951); desert tablelands and
ranges (Prescott 1944); skeletal soils
(Stephens)

3a
3b

3c
id

3e

i

Red sands and clayey sands
(Latosolic forms)

Shallow gritty red clayey sands on crystal-
line rocks

Red clayey sands on calcarcous substrata:
shallow to moderate depth

Shallow red clayey sands on sandstone

Deep red clayey sands; free from carbonate
or ferruginous nodule horizons

Red clayey sands with ferruginous nodules:
moderate depth or deep

Red dune sands

Sands of interdune corridors (Crocker 1946)

Tertiary lateritic red sands (Stewart); desert
sand plains (Prescott); desert sand plain
soils (Stephens)

Sands of dunes (Crocker; Stephens)

4a
4b
4¢
Ad

4e

4f

4g

4n

Red earths {Latosolic forms)

Gritty sandy red earths: shallow to moderate
depth—on crystalline rock

Red earths on calcarcons substrata: shallow
to moderate depth

Red earths on sandstone: shallow to mod-
erate depth

Deep sandy red earths: free from carbonate
or ferruginous nodule horizons

Deep red earths: medium-textured surface;
free from carbonate or ferruginous nodule
horizons

Sandy red earths with ferruginous nodules:
over ferricrete, calerete, mottled zone, or
little-altered rock

Red earths with ferruginous nodules; med-
iam-textured surface, substrata as in 4f

Stony fine-textured red earths: various sub-
strata

Tertiary non-lateritic soils (Stewart); calcar-
eous red carths (Stephens)

Brown soils of light texture (Stephens)

Included with desert loams (Prescoftt)

Tertiary lateritic red earths (Stewart); in-
cluded in both stony deserts and desert
sand plains {Prescott); desert sand plain
soils (Stephens)

Tertiary lateritic red carths (Stewart); in-
cluded in lateritic red earths and cal-
careous lateritic soils (Stephens)

5a

5b

Yellow earths and yellow clayey sands
{Latosolic forms)

Deep yellow earths: with manganiferous
nodule horizon

Deep yellow clayey sands

Deep yellow podzolic soils* (Stewart)

Deep sandy yellow podzolic soils* (Stewart)

ba

Calcareous earths
{Other than calcareous alluvial soils)
Brown sandy calcareous earths; shallow,
various calcareots substrata
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TanLE 13 (Continued)

Alice Springs Area

Names used by Other Authors

6b | Brown loamy calcareous earths: shallow Limestone calcareous desert soils (Stewart);
included with desert loams (Prescott); and
grey-brown and red calcareous desert s0ils
(Stephens)

6c | Red sandy calcareous earths: shallow to | Calcareous arid soils, cf. Bon Bon soils

moderate depth (Jessup); included with desert loams
{Prescott) and red calcareons desert soils
(Stephens)

64 | Reddish brown sandy calcarcous carths: ! Calcareous arid soils, cf, Wirraminna soils

deep (Jessup)

6e | Brown loamy calcaregus earths with pave-

ment; shallow
7 Texture-contrast and allied soils
{(Mainly solonetzic forms)
Ta | Texture-contrast soils on crystalline rocks: | Included with stony deserts (Prescoft); and
shallow to moderate depth included desert loams (Stephens; Halls-
worth and Costin 1950}
7b | Texture-contrast soils on sedimentary rocks: | Brown soils associated with surface gibbers
shallow to moderate depth (Crocker); stony tableland soils, ef.
Coober Pedy soils (Jessup); included with
stony deserts (Prescott); stony desert table-
land soils (Stephens); stony downs (Halls-
worth and Costin)

7¢ | Thin-surfaced texture-contrast soils Included with stony deserts (Prescott); and
desert loams (Stephens)

7d | Shallow texture-contrast soils with siliceous | Affinities with red and brown hardpan soils

hard pan {Stephens)

Te | Sandy texture-contrast soils Avrid red earths, cf. Coondambo soils (Jessup)

7f | Sandy texture-contrast soils with pavement | Included solonetz {Prescott; Stephens; Halls-
worth and Costin}

Tg | Loamy texture-contrast soils Included desert loams and red-brown earths
(Stephens; Hallsworth and Costin)

Th | Texture-contrast soils with mottled yellow- | Solod (Stephens; Hallsworth and Costin)

ish subsoil

Ti Sandy texture-contrast soils with variable | Affinities with red and brown hardpan soils

siliceous hard pan (Stephens)

8 Coarse-structured clay soils

(Grumusolic forms; other than alluvial
soils)

82 | Red coarse-structured clays Affinities with grey and browa soils of heavy
texture (Prescott}, brown soils of heavy
texture (Stephens), brown sierozem (Halls-
worth and Costin)

8b | Greyish coarse-structured clays 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) and 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 accepied. Similarly the red clayey sands are
coarse-textured analogunes 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. '

(1) Alluvial Seils.—These are associated with flood-plains which are dominantly
coarser-iextured in their upper and mid tracts and finer-textured in their terminal
tracts, except where the latier 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.,

(i) 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 silerete 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 calerete 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 reconnaissance nature of the survey.
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(iv) Red Earths—The main areas of red earths lie north of the ceniral ranges.
They cover both gentle slopes on low erosional plains and alluvial plains lying off
upland fronts and within wider valleys. They are the commonest soils under mulga.
The residual soils overlie lateritic strata, crystalline rocks near the central ranges and
north-western hills and ranges, and dolomites on the plain east of Qoratippra. Small
occurrences in the south of the area, e.g. near Goyder Creek, likewise cover a range of

EROCK OUTCROP WITH w TEXTURE ~CONTRAST SOIL!
YERY SHALLOW STONY SOILS A wiTH S CRETE PAVEMENT:

i
=] RED CLAYEY 5ANDS COARSE—-STRUCTURED
=271 AND RED SANDS CLAY SOILS

[E3reD EarTHS [EraLuviaL sors

[E] caLcanreaus eartus [ Isaume sois

TEXTURE--CONTRAST SOILS
[S3] FREE FROM. OR WITH VARIABLE

59

Fig, 12.—Distribution of the main soil groups.

lateritic, crystalline, and sedimentary strata, and small depressions in some of the
calcrete plains. The stony surfaces of terraces flanking some of the ranges like those
near Hermannsburg 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 exfensively over weakly
dissected calcrete plains bordering zones of saline pans along the Amadeus depression,
In other places they overlie low limestong 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.

(vil) Texture-conirast and Allied 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
dominate 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
runiing 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 thé 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.

(¢) Description of Soils

(1) Alluvial Soils.—This category includes true alluvial regosolic soils that are
brown in colour (Munsell hue 5YR), some intergrads 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 10R
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 fo 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 patfern of coarse-structured clay soils,

These soils are usually either neutral or alkalize, 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 (0-0739%).

(1a) Brown alluvial sands are uniformly sand or loamy sand throughout the
profile, and weatherable minerals, including micas, are typically present. They occur

v
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on alluvium derived from crystalline rocks on small alluvial floors between ridges, on
levees, or near channels in wider alluvial tracts, and over the inner slopes of alluvial
fans.

(15) Brown alluvial sandy Joams have sandy loam or loamy sand surfaces grading
into sandy clay loam subscil, and the profile has a massive vesicular structure. It
appears to be an early stage of red. earth profile organization, i.c. an intergrade to that
group, The above profile may overlie a calcareous layer or layers of different texture.

(1c) Brown alluvial loams may either have a uniform texture throughout their
profile or be slightly finer-textured at depth.

(1d) Brown alluvial loaims over red earth have an alluvial layer 4 in. to 24 in.
thick overlying a red earth profile. They are more common than the previous soil
and occur in similar sites in depressions on fleod-plains.

(L&) Brown alluvial calcarebus loamy and clayey soils have textures ranging from
fine sandy loam to silty clay.

(1) Brown alluvial cogrse-structured caleareous clays have a silty clay texture
and finely dispersed carbonate, and are considered to be essentially alluvial, even
though they have gilgai microrelief in some places. These finer sediments have been
deposited in embayments of flood-plains or in cut-off basins, south of the central
ranges.

(1g) Brown alluvial loamy layers over reddish sands have an alluvial layer 4 in.
to 24 in. thick overlying or interstratified with reddish sand or clayey sand that is
considered to be an intergrade to the red clayey sand soils.

(L) Reddish alluvial sands have deep profiles of reddish brown or red-brown
sands and clayey sands. The grain 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 bhe an intergrade to the red clayey sand.

(17) Red-brown sandy alluvial red earths have clayey sand surfaces grading 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 depending 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 29}, 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
oceur adjacent to, or between, rock outcrops in all land systems with residual soifs
and in those with exposures of calerete. Except for those formed on shales the fine
earth fraction of these soils is mainly fine or coarse sand depending on local lithology.
Very shallow soil on calcrete may 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 in some instances sand
texture at the surface, are uniform red clayey sands to the underlying subsiratum of a
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different character or otherwise to a depth of at least 4 fi. From field observations of
iexture, the clay content of 8-129%, and the silt content of 1-29% 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 neuwtral. They have insignificant
(less than 0-019%) salt content, very low nitrogen content (less than 0-029%), and
very low phosphorus content (less than 0-019%, Crocker 1946). Alkalinity and
appreciable salinity may develop in situations of restricted drainage.

(3a) Shallow gritty red clayey 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 clayey 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 ¢r 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.

(3¢} Shallow red clayey 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 lithoselic soils.

(3d) Deep red clayey sands are more than 4 ft deep and are free from ferruginous
nodules. Finer textures may be encountered at less than 8 fi 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.

(3€) Red clayey 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.

(3f) 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
almost 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 common 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
horizons between I and 3 ft depth, However, some soils that are finer-textured
throughout but have the same major profile characteristics are included in this group.
Their colour is almost uniformly red (Munsell hue 10R), with the few inches at the
surface slightly browner. Except for a thin surface crust, they are massive in structure,
their fabric is characteristically porous, 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. Tn sampled profiles clay
content increases in depth from 10 to 189, in a coarse-textured soil and from 18 to
29%, in a finer-textured soil. The silt content is low, ranging from 0 to 109, in all of
the samples. Silt and clay contents are lower than expected from field textures.

Most of these soils are m(')dcrately 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 usually insignificant (less
than 0-029,). 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
15 not considered in the subgrouping 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 surface
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 otcur 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 calecareous
depositional materials of the calcrete plains. Elsewhere they are formed over various
consolidated strata or in areas of restricted drainage. Concentrations of ferruginous
nodules occur in some of the soils of the depressions on the calerete plains in the
Lindavale land system.

(4c) Red earths on sandsione 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 subsoils by 2 to 3 ft depth. Coarse sand fractions are pre-
dominant but, as in red clayey sands, prominent fine sand fractions may occur in soils
derived from fine-grained sedimentary rocks. Gravelly subsurface horizons occur
sporadically, but are not characteristic of any particular land system.

These soils occur on stable alluvia in a great kzariety of lowland sitnations and
consequently have been recorded in many land systems. In the northern hailf of the
area the sand plain soils belong in this group more commeonly than in red clayey sands.

(4e) Deep red earths are at least 4 ft deep and generally 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 & neutral subsotil; floors in erosional plging and on limestone are usunally
neutral throughout, but one alkaline profile was recorded.

Soils of this group occur on a variety of alluvium fransported 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 ig usnally less than 19, 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 apparenily also with underlying calerete and
little-altered sedimentary strata. It is suspected that each situation has had a period
of restricted drainage at some stage during the history of the soil.

These soils are most commeon on the sand plain and in swales between dunes in
the northern half of the region; elsewhere, recordings have been sporadic.

(4g) Red earths with ferruginous nodules have medinm-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 direcily 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 Sunds—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 cccur only in the northern higher-
rainfall half of the area in sites that receive run-on from higher country,

(5¢) 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 onily 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 Sa‘nds 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) Caleareous Farths.—Except for silty alluvial layers, this group 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 209, and characteristically have a sand fraction that is predominantly
fine. Their colour is most commoniy brown (Munsell hue 5YR) when dry, becoming
darker and reddish (Munsell hue 2-5YR) when moist. Coarser soils possess little
organized structure apart from a thin surface crust; finer soils may possess irregular
blocky structure. The dispersed carbonate imparts a floury or powdery consistence,
Soil reaction is commonly strongly alkaline although total salts {0-01-0-069%,) are low.

(6a) Brown sandy calcareous earths are shallow soils with a sand to coarse sandy
loam surface horizon overlying a highly calcarcous layer, including calcrete over
limestone and basic crystalline rock.

Coarse-grained soils over the more basic crystalline rocks cceur on the flanking
slopes to vidges and on interfiuves of erosiomal plains.

Fine-grained soils derived from limestones occur in similar topographic situ-
ations or on valley fills.

{60 Brown loamy calcareous earths are shallow soils with a fine sandy Joam to
clay loam surface soil overlying a highly calcareous horizon, limestone, calcrete, or
calcareous siltstones. The dispersed carbonate is separaied in a subsurface horizon in
some profiles. They occur on lower slopes from ridges of limestone, on extensive cld
alluvial fills, particularly in the lower tract of the Todd River, on calcrete and siltstone
in the southern plains, and on old, undissected calcarecus sediments north of the
Harts Range.

(6¢) Red sandy ealcareous 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 southern 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 through 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-texiured 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 lecally 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 bue 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 usnally neutral in the
surface horizon, changing to alkaline in lower horizons. Salt levels increase from
low (<<0-059%) to moderate or high (0-05->1-09%). In the subsoil pan the pro-
portion of magnesium together with sodinm may approximately equal the amount of
calcium 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 guartz 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 fock 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%,

(78) 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.

(7)) Thin-surfaced texture-contrast soils have less than 1 in, thickness of surface
horizon with mized pavement stone of variable density overlying a prismatic structured
clay which merges into a calcareous horizon.

(7d) Shaliow 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.

(7€) Sandy texture-confrast 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 usuval, 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 medinm-textured surface horizons with
variable pavements overlying a structured clay pan. The surface horizons of 1 to 8 in.
are generally 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 alluviom
derived from the erosion of deeply weathered surfaces.

(7h) Texture-contrast soils with 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 yeflow earths on flood-out depressions in
the north-eastern part of the area.

(78 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 scils are com-
parable with the well-known “grey and brown soils of heavy texture” but are more
usually red in colour (Munsell hue 10R) 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, i8 more common than
gilgal microrelief.

The clay content is not as high as would be expected from field texture, two
red soils analysed containing between 24 and 389, clay. Most of the profile has an
alkaline reaction and recordings of salt content vary from moderate to high (0-08-
0-289%,) 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 fully 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 basing 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 crystailine
mountains bordering the western MacDonnell Ranges in the Undippa and McGrath
land systems, on plains formed on slightly dissected lateritic surfaces in the Alcooia
iand system, on Tertiary sediments in the Table Hill and Ambalindum land systems.
and in gilgai depressions associated with texture-contrast soils.
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(80) 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.

II1. REGIONAL SIGNTFIGANCE
{a) Irrigation

If jrrigation 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 (15}, red-
brown sandy alluvial red earths (1{), red earths on calcareous substrata (44), and
deep sandy red earths (44) 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 sysiems isolated sites may be suitable, but
either water quality or scil 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 wafer-spreading techniques,
where a requirement would be to prevent salt accwmulation but at the same time to
keep the soil above wilting point for as long as possible after each flooding.

Texture-contrast soils should be avoided in all circumstances for both cxtensive
and garden use. Their inherent salinity, coupled with restricted internal drainage
through the subseil 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-guality 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 conswme @ significant proportion of the available plant debris and
their population is appreciable even in sand plain with spinifex,

A
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TaBLE 15

SUMMARY OF THE REGIONAL SIGNIFICANCE OF THE SOILS

205

Generalized Soil
Grouping

For Intensive Pro-
duction from Frri-
gation or Water-

spreading

Erosion
Hazard

For Water
Storages

For Formed Road
and Adrstrip
Construction

Coarse-textured
alluvial soils

Coarse- to medium-
textured alluvial
soils

Finer-textured
alluvial soils

Red sands and
clayey sands

Coarscr-textured
red earths

Finer-textured
red earths

Red earths on
calcrete

Sunitable for spray
irrigation subject
to strict control to
avoid excessive
water use

Suitable for spray
irrigation but per-
meability excessive
for flood irrigation
or water-spreading

Qualified suitability
for irrigation sub-
ject to high water
quality; switable
for water-
spreading

Permeability suitable
for spray irrigation
subject to strict
control to avoid
excessive water use

Suitable for spray
irrigation; suitabi-
lity for water-
spreading woulkd
depend on local
permeability of
subsoil ,

Suitable for watei-
spreading and
probably for flood
irrigation (but
subject to water
quality)}

Suitable for both
water—__s}g:reading
and irrigation

Unstable

Subject to
moderate
scalding

Subject to
severe
scalding

Stable under
spinifex
vegetation

Stable

Stable

Stable

Unsuitable

Unsuitable

Dependent
on deep
subsoil
conditions
but pro-
bably
usually
subject to
excessive
loss

Unsuitable

Subject to
excessive
loss

Subject to
excessive
loss

Subject to
excessive
loss

Adequate for light
traffic
Adequate for light

traffic and airstrips
subject to grading

Adequate for light
traffic and airstrips
subject to grading

Adequate for
traffic

Hght

Suitable for both
roads and airvstrips

Suitable for both
roads and airstrips;
ferruginous nodu-
lar horizons when
present suitable for
road sorfacing
material

Suitable for both
roads and airstrips;
substrata snitable
for road surfacing
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TABLE 15 (Continued)

For Intensive Pro-
Generalized Soil duction from Irri- Erosion For Water For Forlr_n?d .Road
Grouping gation or Water- Hazard Storages éﬂd A“sn.-lp
spreading onstruction
Calcareous earths Unsuitable Subject to Unsuitable Adequate for light
moderate traffic; substrata
to severe may be suitable for
scalding road surfacing
Texture-contrast, Usnsuitable Subject to Successful Require surfacing and
soils with scalding for deep present hazards for
pavements soils airstrips
Coarser-textured Unsuitable Subject to Dnsuitable Require surfacing and
texture-contrast to severe unsuitable for air-
sofls 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

Tt can be assuined that phosphatic fertilizer will usually be required for intensive
production. Total reserves of phosphorus are greatest in 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) Eqrthen Structures

The textural combination of sand and clay and the absence of sodium clay in
the red carths 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
goils and certain deep texture-contrast soils support successful water storages.
Coarse-structured clay seils 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 scils is unstable owing to the
washing out of dispersed clays in wet weather. These soffs and the coarse-structured
clay soils need surfacing for light traffic even after light rainfall. Calcretes and the
nodular horizons of red earths (4f, 4g) represent resources of desirable surfacing
material. The only attempt at water storage recorded on a calcarcous earth was a
failure.
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{c) 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 but 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 AL{CE SPRINGS AREA

By R. A. Perry* and M, LAZARIDES*

I 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 rainfall is extremely erratic and
unreliable, and more than half is in light falls which are of litle 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 communities are of restricted nature generally in habitats where the water
supply is specially favourable. Thus the E. microtheca (coolibah) community occurs
in temporarily flooded habitats, such as along broad, shallow stream-lines and in
depressions, the E. papuana (ghost gum or carbeen) community occurs in small areas
on levees of the major rivers in the northern half of the area, the E. oleosa (malleg)
community 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)
community occurs only in the extreme north of the area, and the E. camaldulensis
(river red gum)-dcacia estrophiolata (ironwood) community is restricted to a
narrow fringe along stream channels. In general, Fucalypfus spp. are not important
in that part of Australid north of the southern (winter maximum) 10-in. isohyet and
south of the northern (summer maximum) 15-in. isohyet.

The area is characterized by plants of low stature forming structurally simple
communities in which ground cover is low. Structlfrally the communities range
through grassiands, grasslands with scattered trees or shrubs, shrublands, and
woodlands. The last are low and fairly open.

(@) Plant Geography

The area is poor floristically. In the whole of centfral 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.8.LR.O., Canberra, A.C.T.
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The Leguminosae and 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), Chenopodiaceae (76), Malvaceae (41), Good-
eniaceae (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 10-in. rainfall isohyet in the south and the
15-in. isohyet in the north. 279% are common to central Australia and higher-

TapLE 16
DISTRIBUTION 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, 219, are common to cenfral Australia and higher-rainfall
southern Australia, and the remaining 119, 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 commeon 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.

(1) Perenmial Drought-resisting Plants—This includes all the plants which
remain in a vegetative, though generally dormant state throughout droughts and
restumne 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 Plecirachne spp. known collectively as spinifex also fall into this group. These
large (1-6 1 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



210 R. A, PERRY AND M. LAZARIDES

associated with spinifex are mainlty shrubs or low trees, of which Acacia spp. are
commonest but which also include representatives of many other genera. Most of
them have very sclerophyllous leaves. The degree of drought which these planis can
endure in a vegetative state is illustrated by the fact that Triodia basedowii leaves and
Acacia anewra phyllodes can withstand a diffusion pressure deficit equivalent to about
130 atmospheres of pressure (Slatyer, personal communication),

Zygochloa paradoxa (sandhill cane grass), which occurs on relatively unstable
dune 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 Ariplex vesicaria (saltbush) and Kochia astrotricha (bluebush), both
of which are characteristic plants of communities in the southern half of the area,
are semi-succulent and in addition are partially deciduous during long scvere
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.

(ii) Perennial Droughi-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 bepin 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 Eryvthrina
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
(woollybuit), which grows as an understorey in the Acacia aneura (mulga) community
and a number of other communifies. 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. brownigna (kerosene grass), Themeda australis (kangaroo
grass), 7. avemucea (naiive oat grass), Chrysopogon fallax (golden-beard grass),
Bothriochloa ewartiana (desert blue grass), Eulalia fidve (silky browntop), and Chloris
acicularis (curly windmill grass). Most of these 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 been classified in the next group.

(iii) Ephemeral Drought-evading Plants.—The life cycle of this group of plants
is so adjusted that although they exist in an arid area, their vegetative growth occurs
only under 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
ubiquitons 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 commonest are the
composites Helipterum floribundwm (white daisy), H. charsleyae (yellow daisy),
Calocephalus platycephalus, Senecio gregorii (yellow daisy), and Helichrysum spp.
Grasses, including Aristida arenaria (kerosene grass), Enneapogon spp., Neurachne
spp., and Tripogon Ioliiformis, crucifers, especially Steropetalum spp. and Lepidium
spp., chenopods, such as Bassia spp., Chenopodium spp., Atriplex spp., and Salsola

kali (roly-poly), and legumes, especially Swairsonia spp., are also common. Erodium
Spp. aTe cOMMON in S0me seasons.

These plants constitute the ground sforey of large areas of country commonly
under shrub and tree communities. The characteristic plants in any one 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.

{¢) Plants and Environment

Although climate has been the primary factor in the selection of species and life
forms and is the controlling 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 similar conclusion was reached
by Shreyve (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 particularly water supply, An example
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of such an effect is the distribution of the Acacia kempeana (witcheity bush) and
A. anewra (mmlga) communities, Of the two communities A. anewra has a higher
water requirement than A, kempegna. This is illustrated by the fact that although
both communities are geographically widespread throughout the area, 4. kempeana
is commonest on the more droughty calcareous habitats and A. anewra is commonest
on deeper, red earth soils. That the calcareous nature of most of the 4. kempeana
habitats, as against the non-calcareous nature of the 4. aweura habitats, is not the
selective factor is shown by the fact that in the northern higher-rainfall arcas A. kem-
peana community occurs on well-drained, low, non-calcareous rises within the
A. anewra community on more favourable topography. Also near the southern margin
of the area, under a low rainfall and particularly on granite soils, 4. kempeana com-
munity oceupies most of the topography and A. aneura 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 annuat rainfall is greater than about
13 in. and 7. basedowii community occurs on sand plains and dune fields between
the 5-in. and 13-in. mean annual rainfall ischyets. However, the 7. 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 fo the species themselves. Many
of the species characteristic of communities also occur sparsely as associated plants
in other communities.

() 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 aneura (mulga) is the characteristic upper-storey plant over about 10,000 sq.
miles of the area but there are 18 distinct ground-storey communities associated with
it. On the other hand the commonest of the ground-storey communities associated
with the A. aneurs 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 separaiely 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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Fig, 13.—Relationship of upper-storey communities to environmental features.
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TAwLE 17
ASSOCIATIONS OF GROUND-STCREY AND UPPER-STOREY COMMUNITIES

Upper-storey Cornmunities

Ground-storey
Communitics

Acacia estrophiolata

Hukea lencoptera
Sparse shrubs and low trees

Cassia spp.
Absent

Cassia eremophila

Eucalyptus camaldulensis—
Eremophila spp.—

Acacia brachystachya

Acacia georginae
Acacia caleicola
Sparse Jow trees

®® O | Fucalyptus microtheca
Casuaring decaisneana

Acacta kempeana
Melaleuca glomerata

Eucalyptus papuana
Acacia kempeana—

Eucalyptus oleosa
® | Eucalyptus brevifolia

Plectrachne schinzii
Plectrachne pungens
Triodia basedowii
Triodia pungens
Triodia hubbardii
Triodia clelandii
Triodia spicala ®
Triodia longiceps ®
Triodia irvitans
Eragrostis eriopoda
Eragrostis xerophila
Astrebla pectinata
Astrebla lappacea
Avistida pruinosa
Aristida browniana
Themedu australis @
Themerda avenacea
Chrysopogon fallax
Bothriochloa ewartiana—
Eulalia fulva
Chloris acicularis
Zygochloa paradoxa
Short prasses and forbs
Sparse forbs and grasses
Muehlenbeckia cunninghamii
Chenopodium auricomum
Atriplex nummularia
Atriplex vesicaria
Kochia astrotricha
Koehia aphylla
Arthrocnemum spp.
Bassia spp.
Absent

® | Acacia aneura
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II. DESCRIPTION OF (COMMUNITIES
(a) Upper-storey Communities

(i) Acacia aneura (Mulga).—Communities characterized by A. ameura occur
throughout the whole of the area but are best developed on plains adjacent to the
mountains and hills, 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 status may be slightly better than under the surrounding spinifex com-
munities. Mulga very rarely occurs in calcarcous habitats.

A. aneuwra is generally a low tree 10-25 ft high (Plate 6, Fig. 1). Within the
species there is a diversity of leaf shapes and sizes and of general tree shape. Some of
the various forms can be correlated with particular habitats but others occur in
mixed stands and under a range of environmental conditions,

Stands of 4. aneura exhibit two guite distinct types of tree distribution. Almost
all stands north of the MacDonnell Ranges and small areas south 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. 1). In areas where groves are typical,
slopes are gentle and the groves tend to be aligned along contours. On sandier soils,
particularly south of the MacDonnell Ranges and on stony hills, the stands exhibit a
more random distribution of sparse to medium dense trees.

The commonest undersiorey communities associated with A. anewra are
Eragrostis eriopoda (woollybuit) and short grasses and forbs, with smaller areas of
16 other understorey communities. Associated shrubs may be absent, sparse, or
medium dense and may include Eremopfiila spp., Cassia spp., or Acacia spp. Associat-
ed low trees are absent or occur sparsely and include Canthium latifolium, Hakea
intermedia (cotkwood), H. lorea, Atalaya hemiglauca (whitewood), and Acacia
estrophiolata (ironwood).

(ii) Acacia kempeana {(Witchetty Bush).— This community is widespread and is
particularly common on shallow calcareous scils (Plate 8, Fig. 1). It also occurs on
stony skeletal scils on igneous and metamorphic rocks in the MacDonnell Ranges.
It is not confined to calcareous soils but is also commoen on red earth soils under drier
conditions than A. amwewra. Thus on acid soils in the southern part of the area 4.
kempeana is more common than 4. aneura, which is restricted to better watered
argas, e.g. broad depressions, but north of the MacDonnell Ranges 4. aneura is more
common and 4. kempeana is restricted to drier habitats, e.g. low rises.

A. kempeana is a shrub 4-8 ft high and is normally fairly sparsely distributed to
form a shrubland. The commonest of the associated lower-storey communities is
short grasses and forbs, including Erneapogon spp., Aristida arenaria (kerosene grass),
and Helipterum flovibundum (white daisy). Smaller areas of six other ground-storey
communities are associated with it.

(iiiy Acacia georginae ((Fidgee)—This community 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 shaliow 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. gearginge is normally a low tree 10-25 ft high and normally forms 2 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 floribundum
{(white daisy), but 11 other ground-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°8.) and is restricted to
calcareous rocks, on soils which vary from calcarecus fo somewhat acid. Tt is
commonest within an area of 50 miles radius from Kulgera homestead under a mean
annual rainfall less than 7 in. of which 2} 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; Atriplex vesicaria {(bladder
saltbush) or Kochia astrotricha (bluebush) also occur.

(v) Acacia brachystachya (Umbrells Mulga).—Small areas on sand or cal-
careous soils south of lat. 25°S. are characterized by A. brachystachya, a low tree
10-15 ft high, The community is woodland.

Short grasses and forbs are the commonest associated ground 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),
Ventilago viminalis (supplejack), and Hakea intermedia. Tt ranges from a grassland
with scattered trees to a very sparse woodland and mainly occurs north of lat. 24°S.
It is commonest in two main habitats, firstly on coarse fo medinm-textured alluvial
plains or flood-plains (Plate 5, Fig. 1) and secondly on gently undulating couniry
" 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 pum), F. ferminalis (bloodwood), Acacia anewra
(mulga), 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 Chrysopogon fallax (golden-beard grass), Themeda avenacea (vat
grass), and Bothriochloa ewartiana (blue grass)-Eulalia fulva (silky browntop) com-
munities occur in small, better-watered depressed areas particularly in the northern
part. Where the community occirs along or in broad shallow drainage lines it is
associated with Chloris acteularis (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) Bucalyptus microtheca (Coolibak).—Small areas of woodland character-
ized by E. microtheca occur throughout the area, generally in temporarily flooded
habitats (Plate 4, Fig. 1), 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 gronnd-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 (kangarvoo 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) Euvcalyptus 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 Eragrosiis eriopoda (woollybutt) community; medium-
textured soils (red earths and yellow podzols) on flood-plains in the northern part of
the area with Chrysopogon fallex (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
(lignum) community.

(ix) Bucalyptus 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. olessa 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 F. oleosa is associated with Triedia 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. olecsa
associated with the short grass—{forb community,
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E. oleosa is a low tree about 20 ft high, generally with a mallee habit, and in
these communities grows at about woodland 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°8. It mainly
occurs on stony hill slopes on guartzite and sandstone where it is associated with
Plectrachne pungens (spinifex} and/or Triedia pungens (soft spinifex) communities.
It also occurs associated with 7. pungens community on the peneplains of the Wonorah
land system (Plate 3, Fig. 1). On small areas on the lower slopes with stony texture-
contrast soils it is associated with 7. 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 estrophiolata (lron-
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 Eucalypius
camaldulensis occurring in almost monospecific 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 browniang (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 Bothriochiva ewartiana (blue grass)—
Eulalia fulva (sitky browntop) comimunity.

(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 frregular dune couniry extending from
the norih-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. decaisneanq 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 pauns, especially near
Central Mount Wedge homestead, Triodia pungens (spinifex) or Plectrachne 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 fi 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 shrmbs
approximately 5 ft high. The ground-storey community is generally either a sparse
to medium dense cover of short grasses and forbs, particularly Aristida areraria
(kerosene grass) and Senecio gregorii (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
oceurs mostly in the central and southern part of the area and is restricted to texture-
contrast soils. Tt is a very sparse community consisting of scattered shrubs 4-10 ft
high. In the central parts the Eremophila spp. are E. duttonii and E. sturtii (turpentine),
in the southern parts mainly E. calycina.

The ground-storey communities are either short grasses and forbs, particularly
Helipterum 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 mosily
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 variations occur
over short distances. Some common sand plain and dune field species are Eucalyptus
gamophylia (blue mallee), E. dichromaphloia (bloodwood), Acacia coriacea, 4. patens,
A. dictyophleba, A. stipuligera, Grevillea juncifolia, Hakea lorea, Keraudrenia integri-
Jfolia, Petalostylis labicheoides, and Dodonaea cuneaia. 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), Callitris columellaris (cypress pine), Atalaya hemiglanca (whitewood), and
Hakea lorea. Comymon shrubs are Eremophila freelingii, Grevillea wickhamit, Fucalyp-
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, 1), A. lappacea, Chenopodium
auricomum, Atriplex nummularia, A. vesicaria (Plate 10, Fig. 1), Kochia astrotricha,
and K. aphylla ground-storey communities, Ten other ground-storey communities
oceur 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°S. P. schinzii
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forms tussocks about 12 in. high, 12 to 18 in. in diameter, and 12-24 in. apart (Plate 2,
Fig. 2). Itseldom forms “rings”. The fowering culms are very numerous and in good
seasons form a dense mass up to 5 ft high. Nunn and Suvijdendorp (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 wiih recognizable upper storeys
(Acacia aneura (mulga), Eucalyptus microtheca (coolibah), and E. brevifolia (snappy
gom) 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), 4. dictyopi-
leba, A, coriacea (dogwood), A. leursenii, and A. stipuligera), Eucalyptus pachyphylla,
£, gamophylla (mallees), Cassia eremophila, Petalostylis labicheoides, Grevillea junci-
Jolia, Santalum lanceolatum (sandalwood), Keraudrenia integrifolia, Eremophila
longifolia (long-leaved fuchsia), and E, latrobei (fuchsia). In some areas very sparse
low trees of Fucalyptus terminalis (bloodwood) may occur. Small grasses and forbs
are rare but a number of species have been recorded.

(i) 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 culms 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 Aeacia spp., Grevillea wickhamii, Eucalyptus gamophylla (mallee), and
E. brevifolia (snappy gum) are the commonest and most wide-spread.

(iii) Triodia basedowii (IHard Spinifex)—This is the commonest community in
the area. Tt occurs on sand plains and dune fields (Plate 3, Fig. 2) throughout the
area but especially south of lat. 23°S. North of this line the Plecirachne schinzii
{feathertop spinifex) community 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 fi in diameter but in isolated examples growing
to 25 ft in diameter (Plate 2, Fig. 1). The flowering culms vary from about 2 to 4 ft
in height.

In small areas the community is associated with the dcacia aneura (mulga),
A. brachystachya (mulga), Fucalyptus 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 commonest of the associated shrubs and low trees are Aeacia spp. (4.
patens, A, kempeana (witchetty bush), 4. dictyophleba, A. estrophiolata (ironwood),
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A. anewra (mulga), 4. stipuligera, A. Iysiophioia (turpentine), A. leursenii, A. coriacea
{dogwood), 4. cuthbertsoni, A. ancistrocarpa, A. murrayona, A. adsurgens, A. ramulosa,
and A. ligulata), Eucalyptus gamophylla (mallee), E. pachyphylla (malilee), E. papuana
(ghost gum or carbeen), E. sefosa (bloodwood), E. terminalis (bloodwood), Cassia
spp., Grevillea juncifolia, G. stenobotrya, G. eriostachya, Hakea lorea, Atalaya hemi-
glauca (whitewood), Codonocarpus continiifolius (desert poplar), Eremophila latrobei
(fuchsia), E. longifolic (long-leaved fuchsia), Dodonaea cuneata (hopbusl), and
Kerqudrenia integrifolia. Thryptomene maisonneuvii is common in the southern,
lower-rainfall parts.

Grasses and forbs occur only sparsely but Calandrinia balonensis (parakeclya),
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. 1) and rocky hills (Plate 14, Fig. 1) in the northern half of the area.
It is characteristic of gently vndulating peneplains (Wonorah land system) but north
of Iat. 20°8. it tends to replace T. hasedowii (hard spinifex) and Plectrachne schinzii
(feathertop spinifex} on sand plains. It also extends southwards to about lat. 23°S. in
small slightly more favoured habitats, such as long shallow depressions within the
sand plain. On rocky hills of intermediate to acid rocks, it is common north of lat.
23°8. and in small areas it occurs as far south as lat. 24°S. On some hills it is inter-
mixed with Plectrachne pungens (feathertop spinifex) or Triedia spicata (spinifex).

The tussocks are irregularly shaped and vary from 1 to 3 ft high and 1 to 5 ft
in diameter. “Ring” formation occurs buf is not common. There is less bare ground
than in other spnifex 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 gum), E. camaldulensis (viver red gum)-Acacia estrophiolata
(ironwood), Casuarina decaisneana (desert oak), Melaleuca 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 coriacea (dogwood), A. estrophiolata
(ironwood), 4. kempeana (witchetty bush), 4. dictyophleba, A. ancistrocarpa, 4. patens,
A. lewrsenii, A. hilliana, Evucalypius gamophylla (mallee), E. pachyphylla (mallee),
E. odontocarpa (mallee), E. setosa (bloodwood), E. dichromophloia (bloodwood),
E. papuana (ghost gum or carbeen), Grevillea juncifolia, G. wickhamii, Hakea lorea,
H. macrocarpa, Cassia spp., Petalostylis labicheoides, Atalaya hemiglanca (whitewood),
Carissa lanceolata (konkerberry), Melaleuca lasiandra, Eremophila latrobei (fuchsia),
E, longifolia (long-leaved fuchsia), Notoxylinon australe (desert rose), and Keraudrenia
integrifolia. Grasses and forbs are not common.

On rocky hills the community has much the same form but there is slight
floristic difference in the associated plants. The commonesi of these are Acacia
dictyophleba, A. ancistrocarpa, A. wickhamii, A. monticola, A. patens, A. stipuligera,
A. kempeana (witchetty bush), 4. hilliana, 4. aneura (mulga), A. estrophiolata (fron-
wood), Eucalyptus gamophyila (mallee), E. intertexta var. fruticosa (mallee), E. pachy-
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phylia (mallee), E. brevifolia (snappy gum), E. terminalis (bloodwood), Cassia spp.,
Petalostylis labicheoides, Eremophila freelingii, E. latrobei (fuchsia), Callitris columel-
Iaris (cypress pine), Erythrina vespertilio (coral tree), Atalaya hemiglauca (whitewood),
Hakea lorea, and Grevillea wickhamii,

(v) Triodia hubbardii—Very small areas of steep rocky slopes are characterized
by T. hubbardii. Sparse shrubs and low trees occur with it.

(vD 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°S.
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 freelingii, Hakea lorea, Eucalyptus gamophylla (mallee),
E. oleosa var. glauca (mallee), E. terminalis (bloodwood), E. papuana (ghost gum or
carbeen), Erythrina vespertilio (coral tree), Cullitris cohamellaris (cypress pine),
Pandorea doratoxylon (spearwood), Dodonaea spp. (hopbush), Atalaya hemiglauca
(whitewood), Acacia aneura (mulga), A. sp. aff. notabilis, A. kempeana (witcheity
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 oceurs on terraces and rocky hills mainly of intermediate to acid
rocks, in the north-western quarter of the area. In some parts it intermixes with the
T. pungens (soft spinifex) and 7. clelandii (spinifex) communities.

In small areas the community is associated with an Acacia areura (mulga)
upper storey but more commonly there is a sparse layer of shrubs and low trees,
The commeonest of these are A. dictyophleba, A. estrophiolata (ironwood), A. hilliana,
A. areura {mulga), A. kempeana (witchetty bush), Atalaya hemiglouca (whitewood),
Eucalyptus gamophylla (mallee), E. oleosa var. glauca (mallee), E. infertexta var.
Sfruticosa (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.

(viii) Triodia longiceps (Spinifex or Porcupine Grass).—This community occurs
throughout the area on rocky hill slopes on basic rocks (Plate 15, Fig. 2) and, to a
lesser cxtent, 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 fi 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 (witchetiy
bush), 4. georginae (gidges), Eucalyptus oleosa (mallee), or E. brevifolig (snappy gum)
wpper-storey communities buf most commonly it is characterized by sparse shrubs
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and low trees. The commonest of these are E. oleosa var. glauca (mallee), E. terminalis
(bloodwood), E. intertexta var. fruticosa (mallee), E. brevifolia (snappy gum), Acacia
kempeana (witchetty bush), and Cassia spp. (turkey bushes)., In some areas there are
very scattered plants of Atriplex vesicaria (bladder saltbush) and Bassia spp.

(ix) Triodia irritans (Spirifex).—This community is the common spinifex
community of southern Australia and in the Alice Springs area it was recorded only
in isolated localities south of latitude 25°S. I occurs on rocky hills generally of
sandstone or quartzite.

The sparse associated shrubs and low trees include Callitris columellaris (cypress
pine), Ficus platypoda (fig), Eremophila freeiingii, Eucalyptus dichromophioia (blood-
wood), and Aecacia spp. In a very small area it was recorded growing in association
with 4. aneura (mulga) community.

(x) Eragrostis eriopoda (Woollybutf).—This community is common on coarse
to medinm-textured 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), 4. georginae (gidgee), A. brachystachya
(umbrella mulga), sparse low trees, Euecalyptus microtheca (coolibah), and E. papuana
(ghost gum 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 about
18 in. high, but under grazing, tussock height may be reduced to 2 to 3 in. The
tussocks are generally 12 io 24 in. apart but spacing is variable, especially in grazed
areas.

The spaces between the tussocks are commonly bare but Kochia iomentosa and
Neuwrachne mitchelliana often grow within the tussocks. In good seasons short grasses
and forbs such as Aristida arenaria (kerosene grass), Enneapogon polyphyllis, Helip-
terum floribundum (white daisy), and Ptilotus helipteroides grow between the tussocks,

(xi) Eragrostis xerophila (Neverfail).—North of lat, 22°S., this community is
common on fine-textured soils {(mainly coarse-structured clay and texture-contrast
soils). Except for small areas associated with Acacia aneura (mulga), A. georginace
(gidgee), or Eucalyptus microtheca (coolibah) communmnities it occurs without an upper

storey. In some areas it intermixes with the dstrebla pectinata (barley Mitchell grass)
community,

Eragrostis xerophila and E. setifolia, a closely related species which occurs in
the community 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 1 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 quarter it occurs in association with Acacia georginge (gidgee) com-
munity. It intermixes with the Eragrostis xerophila community.

The tussocks of Astrebla pectinata are generally about 9 to 12 in. in diameter
and 9 in., high (Plate 9, Fig. 1) with inflorescences growing to about 18 in. but in
between watered areas they may be larger and under grazing they may be smaller,
Tussock spacing is variable but 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 buf in good seasons there is a dense growth of
short grasses and forbs with Jseiferma spp. (Flinders grasses) common in the north,
Helipterum charsleyae (yellow daisy) and H. floribundum (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. 213°5. The community is a grassiand.

The tussocks are about 12 in. high, 9 to 12 in. in diameter, with inflorescences
to 24 in., and are spaced 1 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 proinosa (Zhree-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°8.).
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), dcacia spp., and Cassia spp. (turkey bushes) alsc occur.

(xv) Aristida browniana (Kerosene Grass or Wire Grass)—This 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 basedowii (hard spinifex) or Plectrachne schinzii
({feathertop spinifex) grow but normally it occurs in areas more favoured hydro-
logically and on less mafture soils.

In a few parts it occurs with only sparse shrubs and low trees but normally it is
associated with various upper storeys, especially the sparse low tree community.

Small areas also occur in association with Acacia aneura (mulga), A. georginae
(gidgee), Fucalyptus microtheca (coolibah), and E. camaldulensis (river red gum)-
Acacia estrophiolata (fronwood) communities.

Aristida browniana is a wiry tussock grass 12 to 18 in. high and about 6 in, in
diameter. The tussock spacing is variable and normally the interspaces 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 canescens
(vetch), and Senecio gregorii (yellow daisy).

(xvi} Themeda australis (Kangarco Grass).—This i3 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 Aecacia
aneyra (mulga) or Evcalyptus microtheca (coolibah) upper-storey communities.

Themeda australis is a tussock grass about 3 ft high and with basal diameter of
310 6 in. Tussock spacing is variable but is normally 1 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, betier-watered
parts of the Alice Springs area north of lat. 23°S. It grows in depressions with red or
yellow earth soils under Eucalyptus microtheca (coolibah) or the sparse low trees
upper-storey communities.

Themeda avenacea 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.

(xvii) 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 iat. 23°S. It mainly occurs on red or yellow earth soils in depressions
associated with Eucalyptus microtheca (coolibah) community but also occurs in
association with E. papugna (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 flats
adjacent to creeks. It is associated with deacia aneura (mulga), A. georginge (gidgee),
Eucalypius microtheca (coolibah), or E. camaldulensis (red gum)-Acacia estrophiolata
(ironwood) upper-storey commuunitics.

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), Dichanihium fecundum (blue grass), Chloris acicularis (cutly 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,
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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 gneura (mulga), A. georginae
(gidgee), sparse low trees, and Eucalyptus microtheca (coolibah) communities and in
a tew 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 § 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. Crotelaria cunninghamii
(parroi-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 channels 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 gam)-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. 1; Plate 6, Figs. 1 and 2; Plate 7,
Fig. 2; Plate 8, Figs. 1 and 2; Plaie 17, Fig. 1). 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 Aristida arenaria (kerosene grass) and Erneq-
pogon spp., and of the forbs, Helipterum flovibundum (white daisy), H. charsleyae
(vellow daisy), Stenopetalumspp., and Ptilotus helipteroides. Other grasses and forbs may
become dominant over large areas following falls of rain which particularly favour them.

(xxiil) Sparse Forbs and Grasses—Throughout the area, where rocky hills do
not carry spinifex communitics 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 aurantiacus, Enneapogon oblongus, and many short grasses and forbs,

Most commonly the community is associated with the Acacia kempeana
(witchetty bush)-Cassig spp. upper-storey community buf small areas also occur
under Acaciq aneura or with sparse shrubs and low trees,
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(xxiv} Muehlenbeckia cunninghamii (Lignwm).—Isolated small areas of this
community occur in depressions, which arc flooded for periods after rain, throughout
the area. As the flood waters recede the ground between the characteristic plants
gither is lefi cracked and bare or develops a cover of ephemeral short grasses and forbs,

The community is commonly associated with Eucalyptus microtheca (coolibah),
but also occurs to a very smalt extent under Acacia anewra (mulga) and Fucalyptus
papuang {ghost gum or carbeen) communities or without an upper storey.

(xxv) Chenopodium auricomum {Bluebush).—This community occurs through-
out the area in depressions which are flooded for fairly long periods after rains
{Plaic 5, Fig. 2). The soils are mainly fine-textured. C. auricomum is a shrub which
grows to about 3 ft high and 2 to 3 ft in diameter, although under grazing it is often
smaller, Itis a palatable plant with a high nutritive value.

The interspaces between the shrubs are commonly bare cracked soil but may
be covered by short prasses and forbs. Scattered tussocks of Eragrostis xerophila
{neverfail) are present in some stands.

The community occurs without an upper storey or associated with Fucalyptus
microtheca (coolibah) community.

(xxvi) Airiplex nummularia (Qldsman Saltbush).—In small more favoured
localities in the southern half of the area A. mummularia is characteristic, either
without an upper storey or associated with Fucalyptus microtheca (coolibah) com-
munity. These localities are generally flooded for short pericds following rain.

Atriplex nummularia is a dense, very leafy shrub which grows to about 6 ft high
and 4 to 6 ft in diameter. Tt 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 (Saftbush)—This and the next community are the
common shrubland (or “shrub-steppe’) communities in arid southern Australia and
are common in the Alice Springs area south of lat. 21°S. The A. vesicaria community
is common on coarse to medium-textured topsoils, generally with a clay pan, and on
stony slopes of low hills, particularly where the underlying rock is shale.

A. vesicaria is a shrub 1 to 2 ft high and 1 to 3 ft in diameter (Piate 10, Fig. 1).
The spacing of individual plants is very variable and the community varies from
isolated small plants to well-grown plants with only 1 to 2 ft between them. The
interspaces may be almost bare but more commonly short forbs, of which Bassia spp.
are the most important, form a variable cover.

Most commonly the community occurs without an upper storey but it is also
associated with Acacia aneurq (mulga), A. kempeana (witchetty bush), A. georginae
(gidgee), and 4. calcicola (myall) communities,

(xxviii} Kochia astrotricha (Bluebush)—The geographic distribution of this
community (Plaie 16, Fig. 2) is similar to that of the previcus one but it tends to occur
on finer-fextured 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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(xxix) Kochia aphylla (Coffon-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 fexture-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 Aeaeia aneura (mulga), or A, georginae (gidgee) communities.

(xxx) Arthrocnemum Spp. (Samphire)—This community is common on small
salt pans, around the edges of larger salt lakes, in the small channels near sait lakes,
and also occurs on small areas of texture-contrast soil. It is variable and occurs
without any associated upper-storey cornmunity.

{xxxi) Bassia Spp.—In the southern half of the arca, 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 anewra (mulga), A. kempeana (witchetty bush},
A. georginae (gidgee), 4. calcicola (myall), sparse low trees, Melalewca glomerata
(tea-tree), Cassia eremophila, and FEremophila spp—Hakea leucopiera (needlebush)
communities.

(xxxii) Absensr—Salt pans (Plate 13, Fig. 2), clay pans, rock faces, and areas
under dense groves of trees (particularly Acacia georginge) are naturally bare of
ground vegetation. Additional arcas are bare as a result of grazing.
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PART X. FORESTRY OF THE ALICE SPRINGS AREA
By W. Bareman®

I. INTRODUCTION

Central Australia, 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 hag 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. PrantT CoMMUNITIES WITH FORESTRY POTENTIAL WITH PAST AND PRESENT
PropucTion

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 arcas
where grazing and firewood extraction are concentrated. Production of utilizable
timber is restricted mainly to the four plant communities discussed below.

(@) 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 extending into
Queensland, New South Wales, South Australia, and Western Australia. The
phyllodes of some mulga types form an important stock fodder, and the timber is
used locally by the pastoralists for firewood, fence posts, and occasionaliy in the round
for rough sheds, yards, etc. For reasons not yet understood, mulga dies, apparently
at all ages and sizes. The dead trees are a feature of all heavy stands of mulga and
form an excellent firewood, some 6000 tons being used in 1957 in Alice Springs. Ii 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 grazing 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 age carried mulga so dense that camel teams had difficulty in forcing

* Foresiry and Timber Bureau, Canberra, A.C.T.
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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 vsed.

Scattered throughout the mulga stands in certain arcas are bloodwoods (Euca-
Iyptus terminalis) which yield a small log 8-12 in. in diameier. They are sought for
fence posts and yards, and are gradually 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 Coolibah (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 ocour, This tree is a useful 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 quantity of mill logs is available,

Regeneration is to be seen on some areas and the coppicing habit is stronger
than in E. ferminalis, so that under present conditions it is not considered that the
stands will become depleted. The tree provides an excellent firewood, but the total
quantity available is not large enough to coniribute materially o the firewood supply
of Alice Springs.

{¢) The River Red Gum (BEucalyptus camaldulensis) Community

This community (Plate 19, Fig. 1) forms the largest source of millable timber
and provides a small 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 small stands of up to 300 ac
in area, on the river flats, in valleys in the MacDonnell 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 3% 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 of large 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 will have all millable logs removed in 3-4 years. From
then on until the coppice resulting from the present felling operations matures, only a
few trees will reach mill log size each 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 country 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.

IH. Mmior 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 (Bucalyptus papuana),
ironwood {Acacia estrophiolata), corkwood (Hakea intermedia), beefwood (Grevillea
striatd), and cypress pine (Callitris columellaris) communities are nsed, though they
will never be of great importance.

1V. PreseNT CONDITIONS OF THE PraNT COMMUNITIES AND IFACTORS AFFECTING
THEIR CONDITION

The major plant communities show a tendency towards over-maturity, with
lIack of regeneration, where disturbances to the country have been concentrated, to a
more marked degree than do the minor plant communities. The increase in population
from 2785 I 1954 to 3300 in 1957, increasing numbers of tourists, and increased
pastoral activity all play a 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. PossieLE 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 future
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-rainfall 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 (dcacia aneura), ironwood (4. estrophiolata), witcheity
bush (4. kempeana), gidgee (A. georginae), whitewood (Atalaya hemiglauca), and
supplejack (Ventilago 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. manmularia), 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 sclerophylious 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 uvseless.

Very few evergreen forbs occur in the area and they persist for shorier periods
than the other drought-resisting forms. The most important are the parakeelyas
(Calandrinia spp.), succulent plants which grow in spinifex country.

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 they 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.8.LR.0., 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 maintain their weight
or perhaps lose slightly. If the drought continues for a long period the stock are

TARLE 20
MAIN CHARACTERISTICS OF THE PASTURE TYPES

Type of .
Chars;l::teristic Pasture Type Associated Remarks
Plant Storeys
Plants
Ephemeral Short grass—forb Palatable top feed includ- | Capable of fattening stock
drought-evading ingmulga, witchetty bush, | after rain, top feed sus-
plants gidgee, myall, ivonwood, | tains stock in droughts
whitewood, supplejack,
and others
Bassia spp. Top feed generally absent | Good fodder after rain,
Or VEry sparse poor during drought
Perennial drought- | Woollybuit Mainly under mulga; Good fodder for some
evading plants (Eragrostis short grasses and forbs | months after rains, top
eriopoda) may occur in favourable | feed sustains stock in
seasons droughts
Mitchell grass No top feed; short grasses | Good fodder for some
(Astrebla spp.) and forbs may occur in | moniths after rains but
favourable seasons degenerates to very poor
in long dry periods
Neverfail No top feed; short grasses | Good fodder for some
{Eragrostis and forbs may occur in | months after rains but
xerophila} favourable seasons degenerates to very poor

Kerosene grass
(Aristida
browniana)

Medium-height
perennial tussock
grasses

Sparse cover of top-feed
species, incinding white-
wood, ironwood, supple-
jack, and mulga; short
grasses and forbs in fav-
ourable seasons

Various top-feed specics

in long dry periods

Good fodder after rains,
top feed sustains stock in
droughts

Fair fodder for

sS0me
months after rain; top
feed sustains stock in
droughts

Perennijal drought-
resisting plants—
sclerophyllous
grasses

Soft spinifex
(Triodia pungens)

Feathertop spinifex
(Plectrachne
schinzii)

Hard spinifex
(Triodia basedowii)

Sparse top feed

Yery sparse top feed

Very sparse fop feed

Poor fodder in both good
and bad scasons; small
areas mused as drought
reserves

Poor fodder in both good
and bad seasons; small
arcas 1used as drought
reserves

Generally regarded as use-
less for grazing
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TasLE 20 (Continned)

Type of
Characteristic
Plants

Pasture Type

Associated
Plant Storeys

Remarks

Perennial drought-
resisting plants—
semi-succulent
low shrubs

Northern bluebush
(Chenopodium
QuricoRmnT)

Bladder saltbush
(Atriplex
vesicaria)

Southern bluebush
(Kochia
astrotricha)

Cotton-bush
(Kochiag aphylla)

Old-man saltbush
(Atriplex
nurmmilaria)

Top feed absent; short
gragsses and forbs may
occur after flooding

Top feed generally absent,
small area with mulga;
shori grasses and forbs
present in favourable
seasons

Top feed generally absent;
short grasses and forbs
present in favourable
5easons

Top feed generally absent;
short grasses and forbs
present in favourable
$EAS0NS

Top feed generally absent;
short grasses and forbs
present in favourable
S€A5S0MS

Nutritiously good, high
stocking rate

Good in favourable sea-
sons; fair in droughts; low
stocking rate

Good in favourable sea-
sons; fair in droughts; Jow
stocking rate

Fair in favourable seasons;

poor in droughts

Good pasture; high stock-
ing rate

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 dronght-
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 mosily 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.

1I. PASTURE TYPES

(@) 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 becaunse they avoid droughts.
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() Short Grass—Forb Pastures—This type (Plate 4, Fig. 1; Plate 5, Fig. 1;
Plate 6, Figs. 1 and 2; Plate 7, Fig. 2; Plate 8, Figs. 1 and 2; Plate 17, Fig. 1) 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 floribundum)
and crucifers, are more common.

In most places there are associated top-feed species of which mulga (Acacia
aneurq) is the most widespread. Gidgee (4. georginae), witchetty bush (4. kempeana),
and myall (4. caleicola) are more common in seme parts, particularly on limestone,
A tree storey characterized by sparse low trees including ironwood (4. estrophiolata),
whitewood {Atalaya hemiglauca), supplejack (Fentilago 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 and 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 subsisience diet.

This pasture type carries most of the stock in the area. Iis stocking rate varies
with rainfall, soil and rock types, and associated top feed, but under the existing

management regime is from 5 to 10 cattfe per sq. mile year-long. It produces fat
cattle in favourable seasons,

It is the most exfensive 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, Cuiounya, Alcoota, Ryan, Ennugan, Jinka, Anderinda,
Barrow, Indiana, Unca, Dinkum, Warburton, Titra, and Woolla land systems and
occurs to a lesser extent in many others,

(i) 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 pastures on flat to undulating country
(Chandlers land system) and short grass—forb pastures on young alluvia {Deering land
system) pasture lands, but occupies small areas in many others.

(b) Pasture Types Characterized by Perennial Drought-evading Plants

Perennial drought-evading plants are either deciduous shrubs or trees or
tussock grasses. The forimer are uncommon in central Australia and in any case of
little pastoral value, The tussock grasses grow rapidiy 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 (K. xerophila), Mitchell grasses
(dstrebla pectinata and A. lappacea), kangaroo grass (Themeda australis), golden-
beard grass (Chrysopogon fallax), desert blue grass (Bethriochloa ewartiand), curly
windmill grass (Chloris acicularis), and kerosene grass (dristida browniana).

(i) Woollybutt Pastures.—Pastures characterized by woollybutt (Eragrostis
eriopoda) occur under similar environmental conditions to the shori grassforb
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 2 in. in
diameter. Spacing varies from irregularly scattered tussocks to fairly regular stands
with tussocks about 2 fi apart. In some places there may be associated ephemeral
drought-cvading species in favourable seasons.

Woaollybutt 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 Tictking Jand systems and occupies small parts of many others including
Boen and Bushy Park.

(i) Mitchell Grass Pastures-—In the Alice Springs area Mitchell grass (mostly
Astrebla pectinata, some A. lappaceq) 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. 1 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-gquality dry
Miichell grass tussocks which constitute only a subsistence diet. In long dry periods
mortalities occur unless stock are moved.

The pasture type occupies mosi 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 Jand 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 country 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 geod, high-carrying pasture during favourable periods buf 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 siale 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 commen in Kanandra land system and small areas occur in others.
Kanandra land system has been included in the short grassforb 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), kangarco grass (Themeda australis), native oat
grass (7. avenacea), golden-beard grass (Chrysopogon fallax), desert blue grass
(Bothriochloa ewartiana), silky browntop (Bulalia fulva), and curly windmill grass
(Chloris acicularis). These are all drought-evading species, their foliage dying after
maturity but remaining standing. The dry folage 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.

{¢) Pastures Characterized by Perennial Droughi-resisting Sclerophyllous Grasses

() Soft Spinifex Pastures—Soft spinifex (Triodia pungens) pasture ocenrs on
sandy soils in the far north of the area, where the mean annunal rainfall is greater than
about 12 in. It also cccurs in small, better-watered areas, such as in broad, shallow
depression lines in sand plains further south,

Soft spinifex grows in straggly tussocks varying from 1 to 3 ft high and from
1 to 4 ft in diameter, The leaves and stems are coated with a resinous exudation.
It is more palatable than other species of Triodia probably because of the smaller
amount of lignified tissue in its leaves (Burbidge 1946}, This is probably also corre-
lated with a higher nuiritive value. The spaces between the tussocks are mostly bare
but more grasses and forbs tend to be present than in spinifex communities of drier
arcas. Sparse to medium dense cover of shrubs 4 to 8 ft high, some of which are
slightly palatable to stock, is characteristic. In some arcas scattered trees of snappy
gum (Eucalyptus brevifolia) also occur (Plate 3, Fig. 1).
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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-resisting plant, iis stocking rate is not greatly affected by droughts and some
properiies 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 nufritional deficiencies.

The pasture is limited mainly to one pasture land (spinifex sand plains, dune
fields, and plains) but small areas occur in another (hills and lowlands). 1t is the
iajor constituent of Wonorah and Tennant Creek land systems and occurs fo a
lesser extent in many others,

(i) Feathertop Spinifex Pastures.—Northwards from latitude 23°S. increasingly
larger proportions of the spinifex sand plain are characterized by {eathertop 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 gencrally
bare, but 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 pasturage. It is used mainly as a drought
reserve.

1t 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 (Triodia
basedowii) are more extensive than any others and cover more than half of the Alice
Springs area. Hard spinifex forms tussocks about 1 ft high and 1 to 3 ft in diameter
or “rings” up to 20 ft in diameter (Plate 2, Fig. 1). The foliage is highly 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, If is almost completely undeveloped 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

() Northern Bluebush Pastures—Northern bluebush (Chenopodium auricomum)
1s 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 about 3 ft high
and has slightly succulent leaves and young stems. 1t 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 (Fucalypius microtheca)
forms a sparse cover. Northern bluebush has a high protein and phosphorus content
and is a palatable and nutriiious 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 prazed 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.

(ii) Bladder Saltbush Pastures.—In the southern half of the Alice Springs area,
pastures characterized by bladder saltbush (Afriplex 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 fi 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 stands 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 treefess, and therefore without 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 drought
periods the bushes of bladder saltbush provide most of the fodder, and particularly
where the bushes are widely spaced, they may be heavily grazed and desiroyed, The
stocking rate is low, less than 5 cattle per sq. mile year-long, buf is fairly stable.

This type is confined mainly to one pasture land, viz. bluebush and saltbush
couniry, 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.

(iif} 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 catile
per 8q. 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 (Kockhia 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, Bassiaz spp. being the most
common in the south and yellow daisy (Helipterum charsieyae) in the north. Top-feed
species are absent or occur only very sparsely.

The stocking rate is lower than that of the southern bluebush type.

1t 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 nummulariay 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 & ft high and has slightly succnlent leaves.
Locally it is associated with sparse coolibah (Fucalyptus 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 destroyed.

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 XI1),

A map of the pasture lands, showing their constituent land systems, accompanies
this report. It shows that in broad ferms the area comnsists 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 skightly 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 basedowii) pasture type, with smaller areas of the feathertop spinifex (Plec-
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 eriopoda) types, and on some there is 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.

Tive of the land systems (Singleton, Ewaninga, Angas, Middleton, and Amulda),
are mainly sand plain, with red clayey sands, carrying hard spinifex pastures, As a
group, these are more extensive north of the MacDoennell 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 irregularly undulating, sandy
couniry overlying conglomerate (Pertnjara “serjes™) at relatively shallow depth.
Tt consists almost entirely of hard spinifex country with a sparse to medium dense
cover of mulga (Acacia anewra), 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 couniry is intermixed with stony, heavier soils carrying southern blucbush
{Kochia astrotricha) or Bassia spp. pasture types. Where large enough areas of these
latter types occur the country 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
couniry 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 consisis of hard spinifex sand plain with small areas of flood-plains. The
latter carry short grassforb pastures and occur where small streams from the hills
flow onto the plains.

Simpson 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. Their red earth
soils contain a higher proportion of clay than the sand plain soils. The two land
gystems 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 irees. Wonorah
land system consists of plains with isolated Iow hills. Tennant Creek land sysiem
has a greater proportion of hilly country. '

(b) Short Grass—Forb Pastures on Young Alluvia

This pasture land 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. 1t includes most of
the favoured areas, i.e. areas which receive water run-on and thus have more moisturs
available for plant growth than is contributed directly from rainfall (Plate 5, Fig. 2).
The major proportion does not receive run-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 irees, most of which are
palatable to stock. Many other pasture types occur in smalt 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 respeciively. Finke land sysiem 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 efements are:

(1) Stream channels with medium-height perennial tussock grass under coolibah
{Bucalyptus 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 (Friodia basedowii) or short grass-forb
pastures.

(4) Alluvial basins with heavier soils and a variety of pasture types including
Mitchell grass (dstrebla pectinata), neverfail (Eragrostis xerophila), northern
bluebush (Chenopodium auricomum), old-man saltbush (Afriplex 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 (ved earths) carrying short grass—forb
pastures under either sparse low trees or mulga (4cacia aneurd).

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 greafer 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 mefamorphic 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 grassforb pastures under scattered low trees, and sand plain with
hard spinifex (Triedia basedowii). Small areas of channels with river red gum
(Eucalyptus camaldulensis) over medium-height perennial tussock grasses, and
alluvial basins with coolibah (F. microtheca) over medium-height perennial tussock
grasses also occur. Adnera land system comprises a few small areas of alluvial 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 mulga (Acacia aneurd) country probably with short grass—forb or woollybutt
(Eragrostis eriopoda) pastures. Areas of this are separated by a scries of roughly
parallel small channels 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 perennial 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 alluvial fans with fairly heavy soils {mainly texture-
conirast) carrying short grass-forb pastures. Smaller areas of northern bluebush
(Chenopodium auricomum) and cotton-bush (Kochia aphylla) pastures also occur.
These plains alternate with areas of coarse-textured soils carrying mulga (Acacia
anewrd) over short grass-forb or woollybuit (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 (Chenopodiim
auricomum) pastures.

{(¢) 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 earry 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 ron-on, The soils are mainly red earths, of shallow to
medium depth, with medium permeability and good internal drainage, and generaily
of low fertility. Less common are calcarecus 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 couniry has a sparse to medium dense cover of low
trees many 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. '

(1) Mulga Country.—10,100 sq. miles—Boen, Bushy Park, Karee, and Tietkins
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
MacDonnell 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. [ and 2). Boen land system is characterized by a gently undu-
lating topography with gently sloping low rises interspersed with broad, shallow,
linear 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. In all four land systems there is a proportion of the country
which carries woollybutt {(Eragrostis eriopoda) pastures.

(i) Mudga Country mixed with Spinifex Sand Plain—2000 sq. miles—Lindavale,
Leahy, and Alinga land systems. Although the major unit in these land systerns
consists of mulga over short grassforb or woollybutt (Eragrostis eriopoda) pastures,



254 R. A. PERRY

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 limesione plain with
red carth soils partly covered with sand plain. Leahy land system is very complex
and is developed on alluvia mainly near Ongeva Creek. Alinga occurs in the north-
eastern part of the area and consists of mulga country developed on Palacozoic
sandstone, shale, and thin limestone, intermixed with sand plain.

(iil) Gidgee Country—2200 sq. miles—Lucy, Qoratippra, Pulya, Ringwood,
and part of Delay land systems. Gidgee (4cacia georginae) couniry is mainly re-
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 country.

Lucy and Qoratippra land systems are both developed over dolomife and
limestone. The former consists almost exclusively of gidgee, in varying densities,
over short grass-forb pastures but the latter also includes broad alluvial tracts with
red earth soils carrying mulga. Pulya and Ringwood land systems are both small
and occur mainly in the eastern MacDonunell Ranges. Pulya consists of broad valleys
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 this group is very complex. It is developed over metamorphic rocks,
laterite, and Tertiary sediments and mainly consists of gidgee and mulga country.

(iv) Witchetty Bush Country.—1000 sq. miles—Muller and QOutounya land
systems. The major part of both land systems consists of genily undulating country
(Plate 8, Fig. 1), with relatively shallow red soils carrying short grass-forb pastures
under a sparse to medium dense cover of witchetty bush (Acacia kempeana). Smaller
areas of shallow linear depressions receive run-on from adjacent country and com-
monly carry mulga {4. 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 Country—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 (mulga, ironwood,
whitewood, and corkwood) over short grass—forb pastures. The trees vary from
medium dense in Warburton land system to almost absent in Ryan, Alcoota, and
Ennugan land systems. There are numerous small areas of minor elements. Small
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 salibush (Atriplex vesi-
caria), Mitchell grass (Astrebla pectinata), or neverfail (Eragrostis xerophila) pastures
occur.

Ryan, Alcoota, and Ennugan land systems consist of slighily dissected country
on weathered granite, gneiss, or schist. They all have a proportion of texture-contrast
soils which are generally treeless or almost 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 undulating plains on granite,
schist, or gneiss in the northern half of the area. Anderinda land system containg 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 1,
Fig. 1) 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 pastures 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 medinom
dense cover of low trees over either short grass—forb or woollybutt (Eragrostis
eriopoda) pastures.

(vi) Open Country with Bassia Spp. Pastures—-1000 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 (Kockia astrotricha) and bladder saltbush (Atriplex vesicaria). Tt
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 Bluebusht Country

Most of this pasture land occurs in the southern half of the area on undulating
1o low hilly country on calcarcous rocks, on stony tablelands, or on stony low hilly
or undulating 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 couniry has texture-contrast soils which are impermeable and poorly drained
and generally have stony snrface 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 (Atriplex vesicaria) (Plate 10, Fig. 1) or southern bluebush (Kochia asiro-
trichd) pastures. The cover of bladder saltbush and southern bluebush varies from
sparse (Plate 11, Fig. 1) 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 (dstrebla pectinata) and
neverlail (Eragrostis xerophila) pastures occur.

Southern bluebush pastures characterize three land systems. Lilla land system
is comprised of terraces carrying southern biuebush with smaller areas of stony slopes
carrying bladder saltbush. Ebenezer land system consisis 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 (dcacia kempeana).

The other five land systems of the pasture land are characterized by the bladder
saltbush pasturcs. All but one of these, Kalamerta land system, are trecless. Kalamerta
land system ocours 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 (deacia 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
southern margin of the area. Peebles land system is undulating to low hilly country
dissected from the stony tablelands and Endinda consists of plains on which dunes
have encroached on small 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
pectinata) 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 small areas of inaccessible
low hills.

{e) Mitchell Grass Country

This pasture land consists of flat or gently sloping plains with mainly Mitchell
grass (Asirebla pectinata) and neverfail (Eragrostis xerophild) pastures on imperme-
able, poorly drained, heavy clay soils. Tt is invariably treeless (Plate 9, Fig. 1).

Undippa land system occurs on fine-textured alluvium along the northern
margin of the central mountain ranges from which it receives run-on. It contains
small areas of northern bluebush (Chenopodium auricomum) pastures, Ambalindum
Iand system occurs mainly in basing within the ranges and is more complex. It has a
sparse pattern of shallow channels which carry run-off from the land system and the
Mitchell grass pastures are mostly sparse. Smaller areas of the bladder saltbush,
southern bluebush, cotton-bush (Kochia aphylla), and Bassia spp. pastures also occur.

(f) Alternating Hills and Lowlands
This pasture land comprises areas where mountainous or hilly country is closely
interspersed with valleys, plains, or undulating conntry (Plate 12, Figs. l 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 hilly parts, which are
fairly nniformly 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. 1) which are inaccessible to stock. The 10 land systems differ mainty
in geology.

(I)y 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-XT 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 conpstitute a basic record which should remain unaltered 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 this interpretation of the best form of land use and its production
potential will be modified as more information becomes available, and by changes in
the econoinic 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
streiches 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 of mulga
country, is fairly typical of arid northern Australia, and in the southern half the areas
of saltbush and bluebush country are typical of arid southern Australia. Most of
the common land forms, soil types, and vegetation communities of arid Ausiralia are
represented within the Alice Springs area.

In common with other arid parts of Australia the genus Eucalyptus, generally
regarded as a ubiquitous feature of Australian landscapes, is unimportant, and the
commeonest {rees are Acacia spp.

{¢) 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 rain-fed agriculture. No perma-
nent rivers oceur 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 temperature range. At Alice Springs frosts may occur during

* Division of Land Research and Regional Survey, C.S.LR.Q., Canberra, A.C.T,



LANDS OF THE ALICE SPRINGS AREA 259

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, gypsum, 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 introduced. In comparison with other
vegetated deserts of the world spiny plants and succulents are uncommon.

IE. CLmMaTE AND LaAND Use

Rainfall varies from about 5 in. in the south-east to about 14 in, in the north
of the area. Although the seasonal distribution shows a marked summer peak and a
minor winter peak, the disiribution is extremely erratic both annually {deviation
from mean varies from about 259%, in the north to 409, 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 Charlotie Waters the respective
fignres 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 fength 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 utilization of the natural pastures than by the introduction of
new plants,

ITE. 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
Creck.
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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 up for cattle- and
sheep-grazing, Much of the land at present grazed was alienated in the three decades
from 1880 to 1910, although the grazing industry did not prosper until the completion
of the raitway 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 toial 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 adequate facilities are provided
it could become a very important source of income to the area. The main tourist
attractions are the spectacular 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 XI. Their distribution is shown on
an accompanying map and their main characteristics in Table 21. Each has a
characteristic pastoral value and developmental problems.

() Spinifex Sand Plain, Dune Fields, and Plains

This pasture land is penerally 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 infroduction and cheap establishment of better-quality 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 of Wonorah 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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() 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 & 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 Iand contains a much smaller proportion of favoured habitats that receive
additional water by run-on than the previous pasture land, and thus the opportunity
for pasture improvement and/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, although top-feed species are present, they do not provide any forage. The
feasibility of utilizing this inaccessible forage during drought periods by lopping,

bulidozing, 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 further 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 couniry 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 nuiritious pastures. In many parts ground-
water supplies are difficult to locate. Many sites are suitable for catchment tanks but
the soils are pgenerally 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, Tt provides reascnable 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 perenmial 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. Sonie areas appear to offer scope for pasture improvement and/or water-
spreading but mostly it will remain as low stocking country.

{(d} Saltbush and Bluebush Country

Moast of this pasture land has been developed for grazing at a year-long stocking
rate of 5 or less caftle 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.

(e} 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 arecas of associated bluebush and saltbush pastures have
mostly deteriorated under the heavy grazing during these periods.

() dlternating Hills and Lowlands

Generally the hilly parts of this country are inaccessible to stock and therefore
useless for grazing, but the intervening lowlands are mainly similar to short grass—forb
pastures on flat to undulating country or short grags—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 caitle
per sq. mile, year-long.

{g) Mountains and Hills

The steep stony or rocky slopes which comprise this pasture land 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.

(k) Salt Lakes
This country is useless for grazing.
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V. REGIONAI, 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 young alluvia, stocking rate about 7; 13,500
sq. miles of alternating hills and Jowlands (also with short grass—forb pastures),
stocking rate about 5; 3300 sq. miles of saltbush and bluebush country, stocking
rate about 5; and 300 sq. miles of Mitchell grass country, 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 conststing 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 couniry is in agreement with current
land use in that 92Y% 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
569%, of the leased country althongh the area involved is only 549, of the total area
of useless country.

VI. RELATION OF STOCK WATERS* TO POTENTIAT

Although surface waters are common in the area, most of them are non-
permanent, and some of the permanent 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 underground supplies are not available
and vice versa it is possible to construct man-made watering poinis 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 paris 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 Iands map all the stock watering
poinis in the area. In all, 907 man-made waters (which inchude 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 ploited. 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 wateting points
and it is thought that more than 909, 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 {wo assumed grazing distances:
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Fig. 15.—Proportion of areas of the pasture lands watered by man-made waiers, 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 pastures
show little grazing effect beyond this distance.

On the pasture lands map, circles of radii 5and 3 miles were drawn around each
watering point. The areas of each pasture land commanded by man-made waters and
natural watets and not commanded by waters were then determined.

In Figure 15 the areas of each pasture fand 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 couniry 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 uscless
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TABLE 22
PROPORTIONS OF PASTURE LANDS COMMANDED BY WATER
Proportion Commanded by Water
(%)
Pasture Land
5-Mile Basis 3-Mile Basis
Spinifex sand plains, dune fields, and plains 20 9
Mountains and hills 47 21
Salt lakes 1 31 14
Short grass—forb pastures on young alluvia 79 53
Short grass—forb pastures on flat to undulating country 63 34
Saltbush and bluebush couniry 74 43
Mitchell grass countiry 97 78
Alternating hills and lowlands 56 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 usable
country (and this is mostly true), the area beyond effective grazing distance from
present watering points represents the undeveloped potential. This is represented
diagrammatically 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 degree 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 abowut 800,000 on the 3-mile basis.

TasLE 23
AREAS OF USABLE COUNTRY WITHIN AND BEYOND 5 AND 3 MILES OF WATERING POINTS

Assumed Grazing Distance

5 Miles 3 Miles
Area within grazing distance of man-made waters (sg. miles) 27,000 15,600
Area within grazing distance of natural water (sq. rniles) 2100 1300
Area beyond grazing distance of water (sq. miles) 16,300 28,500
Total nsable country (sq. miles) 45,400 45,400
Proportion beyond grazing distance (%) 36 63
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VII. PASTURE AND STOCK MANAGEMENT

At present the grazing industry is conducted on an extensive scale (Plate 16,
Fig. 1), and although the standard of stock management and husbandry is relatively
better than in other parts of the Northern Territory, litfle 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 over-
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 conscicus 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 stapge of development, confrol 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
10-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 ufilization by large concentrations of stock centred on walering points
suggest that although some animals do graze to a distance of 5 miles, the main
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:

(1) An inner zone of compleie or over-utilization (or destruction by trampling)
of pasturage, which can be regarded as a sacrifice area and which normally
extends from about 1 to 1 mile from the watering point (Plate 16, Fig. 1).

(2) A surrounding zone extending from about § to 3 miles from the watering
point, in which pasture utilizaiion 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 19, the zone of utilization about
35%, and the under-utilized zone the remaining 649%, 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. (1960).—The pasture lands of the Northern Territory, Australia. C.5.LR.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-ferm 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 betier 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 brecder mortality and therefore lower heifer replacement, higher furn-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 degencration caused by heavy grazing and
trampling is obvious in the “sacrifice arcas” 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 fluctvations 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. 1) before permanent
damage is done. This is particularly important in an area where refurns per acre from
heaithy pastures are so low that costs of restoring damaged pastures to this level of
productivity are probably uneconomic,

From the limited observations possible during the survey the situation of the
pastoral industry in central Australia can be summarized as follows:

(1) 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 much more intensive use and misuse.

(3) Legisiation 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 possibiy 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. Since the main factor limiting
stock numbers is the availability of fodder during long dry periods, it is of little usc
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to increase the amount 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:

(1) 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 falls, The good-quality forage
consists mainly of short grasses and forbs, which either are characteristic of
the ground vepetation or grow in the spaces between perennial grasses.
These pastures are commonly associated with irees 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 arca 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 guided by the expected
increased return per unit area, At present, returns without any pasture improvement
range from slightly more than one shilling to nil per acre and therefore pasture
improvement would have to be xesponsible 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, will 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 falls, 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 fo 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 yicld, 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 droughi-
evading grasses and legumes for the short grass—forb pasture types and perennial
drought-resisting shrubs 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 norithern Australia
and has been hopefully looked to by central Ausiralian 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 resulis in
experiments designed to establish buffel grass in both spinifex 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 sceding. 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 1 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 pumber of small areas where buifel 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.

(&) Clearing the Trees

Most of the low tree species, including mulga (Acacia aneurq), ironwood
(A. estrophiolatd), gidgee (4. georginae), whitewood (Atalaya hemiglauca), and supple-
jack (Ventilago viminalis), are drought-resisting species which are palatable to stock
and are generally credited with providing a sustenance ration during long drought
periods. IHowever, 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 increased density of perennial
grasses such as woollybutt (Eragrostis eriopoda) on the other.

(¢) 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 vields, or longer growing seascns. 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 cifiaris) 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.

TARLE 24
EXPECTED NUMBER OF WET PERIODS ON WHICH RATNRALL OCCURS IN EXCESS OF 1 TN, AND 2 IN.
Oct.—Mar. Apr.—-Sept. Annual

Falls > 1 in,

Tennant Creek 31 0-5 3:6

Alice Springs 2:5 -8 33

Charlotte Waters i-0 0-2 1-2
Falls > 2 in.

Tennant Creek 1:6 — 1-6

Alice Springs 13 0-2 1-5

Charlotte Waters 0-3 — 0-3

Favoured areas must have two main essentials. The first is that ran-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 suifable 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 run-ofl flows of sufficient size. Very little information
is available on which estimates can be based. The best available is that used in
Part IIT to provide anm estimate of frequency of falls of rain adequate to replenish
station dams and tanks. It assumes that wet periods in which more than 1-0 in. of
rain falls would provide some run-off, and that periods in which 20 in. or more falls
would provide significant run-off. The relevant figures for Tennant Creek, Alice
Springs, and Charloite 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. AGRICULTURRE

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 agriculiure in central Australia.
This has been discussed in more detail in Part VII.

() 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 impraciical, Therefore
any agricuttural 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.

TaAnLe 25
NET EVAPOTRANSPIRATION BSTIMATES (IM.} AT ALICE SPRINGS AND TENNANT CREEK
Alice Springs Tennant Creek
Annnal 85 105-5
QOctober—-March 56 59
April-September 29 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 I 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
minimuom, 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. fi.
For a summer annual crop (such as cotton) 5to 6ac ft.
For a winter crop 3to 4ac 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.

(&) 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
in fact be irrigated with the water available, in 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 range (4% in sandy spinifex soils and 7%, in red
earth mulga soils) and would require very frequent watering 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 in determining the
choice of crops where good-quality water is available.

The fertility status of sandy scils and red earths is low and the application of
fertilizers would be necessary, although in 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.

{¢) Crops*

Because no areas in Ausiralia 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 simmlar for experience in those areas to form a useful
guide. '

Economic factors must also be considered. The area is isolated, being 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 information, 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. Sopple-
mentary feeding of breeders is not practised and at the present rate of improvement
of the industry it is unlikely to be introduced 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 on 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 natuoral rainfall either north or
south of the area and freighted to properties.

(1) Lucerne.—Many small areas of lucerne have been successfully grown in the
area (Plate 18, Fig. 2) and it is well adapted to the local environment. Yields are of
the 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 Fodders—There are many other legumes which deserve
consideration. They include Dolichos lablab, a sammer crop, which in northern Sudan
vields up to 10 tons of hay from 2 or 3 cuts within 5 months of planting, and Trifolium
alexandrinum, 2 winter crop with remarkably rapid growth.

(3) Cereals.—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:

(1) Those specially suited for growing under irrigation in an arid environment,
e.g. cotton and date palms.
(2) Those which produce valuable primary commodities for export and by-
products for which there is a local market, e.g. cil 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 disease-free seeds of southern crops such as lucerne.

Several are worth considering in more detail.

(1) Cotton.—Experience of cotton-growing under irrigation in Awustralia 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 could be grown.
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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 Ieast
double the domestic cotton output of Australia.

(2) Date Pafms.—Liitle experience exists of commercial date-growing in
Australia, but from observations of isolated trees and of one small orchard at Alice
Springs date palms would be well suited to the environment. One thousand acres
bearing 3-5 tons/ac would replace present Australian impprts, 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 could be grown on waters
unsuitable for other crops.

(3) Oil Crops—The area should be suitable environmentally for growing a
number of ol crops. The oil produced by these crops has a comparatively high value
and conid 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 peanuis,

(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,
leituce, asparagus, eggplants, citrus (particularly grapefruit), strawberries, efc. are
worth investigating.

It is unlikely that the demand for crops such as these would be large enough
for them to form the basis of irrigated agriculture in the area. However, they would
be valuable side lines in an agricultural indusiry based on growing a crop such as
cotton.

(5) Special Crops.—In the United States sced 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
Iucerne 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 549, 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
Territory is due to a number of factors:
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(1) 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 TERRTIORY

(Average of 3 years, 1953-56)

Norihern Alice
Industry Territory Springs
(£000) (£000)
Cattle . 2527 1373
Mining (excluding uranium) 2111 379
Pearling 622 —
Total 5260 1752
TaBLe 27
CATTLE INDUSTRY, NORTHERN TERRITORY
(Average of 3 years, 1953-56)
Total Percentage | Percentage
District Popula- Turn-off Turn-off Value of Total of Total
s 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 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 (51d.) is low,
the gross return per person is high.

Notwithstanding the greater efficiency and stability of the cattle industry in the
Alice Springs district over and above other districts of the Northern Territory,
increases in productivity are feasible. The most obvious development would be an
intensification of the industry over the 42,000 sg. miles of usable couniry, and of
primary importance in this respect would be the provision of additional watering

Tasre 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 Caitle Cattle per
per
per per per per .
Sg. Mile Acre Sq. Mile Acre Sq. Mile Acre
Total arca
144,000 sq. miles £9-10-0
Leased area
95,000 sq. miles 29 0-005 0-55 0-901 £14- 90 53d.
Usable country
42,000 sq, miles 65 0-01 1-2 0-002 1§ £32-14-0 1s.
Usable country within
3 miles of water
17,000 sq. miles 16 0-025 31 0-005 | £80-15-0 25.6d.
White population
approx. 300 900 per person 170 per person £4600 per person

points to bring all usable country within effective grazing distance of water. From
Table 21 it is clear that, assuming the effective grazing range of cattle to be 5 miles,
649, of the usable area is developed and 369, requires development. On this basis the
potential increase in the number of cattle is approximately 150,000, amounting to
about 509, of the present population. Assuming that the effective grazing range is
3 miles, 379 of the usable country is developed. The potential increase in cattle
numbers with the development of the other 639%, is about 450,000, amounting to
slightly more than 14 times the present population. These figures indicate that as far
as cattle numbers are concerned further development, although considerable, s not
unlimited. Consequently in the long run improvement in turn-off may be meore
important than increase in numbers.

The development of more, and therefore closer-spaced, watering poinis would
lessen the control of stock by water, and might necessitate the erection of subdividing
fences. This, in 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 would be developed and that some supplementary feeding would be practised,
particularly if concenirates were available as by-products of irrigated agriculture,

Under higher grazing intensities active range condition control would be
necessary to ensure maintenance of pasture productivity, and an efficient transport
systemn 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 resulis 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 industry in
the area. The low and irregular rainfall, high evaporation, and infertile soils are
likely to maintain this 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 quantifies of irrigation
water. The estimates are high enough fo 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 spectacularly 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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T. avendacea community, 233
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T. spicata comnunity, 230
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Undippa land system, 107
Utopia land system, 106
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Woolla land sysiern, 85
Woollybutt pastures, 244
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Fig. 1.—The land system (**an area or groups of areas throughout which there is a recurring pattern

of topography, soils. and vegetation™) has been used 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 recurrence of the land units indicated by numbers (described in the text)
is very evident.

Fig. 2.—Woolla land system is mostly low, stony calcrete platforms and winding unchannelled

valley floors in belts up to 2 miles wide. In all, 88 land systems have been mapped and described.

These have been grouped into 8 “pasture lands™ on the basis of their major pasture types. Because

of the arid climate the area is, and will remain, primarily pastoral. Parts of Woolla land system have

permeable red earth soils suitable for irrigation on the flat floors between the limestone rises and

good quality ground water at shallow depth. Some other lands have soils and ground water suitable
for irrigation.
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Fig. 1.—Spinifex sand plains, dune fields, and plains comprise the largest (82,700 sq. miles) pasture

land. Hard spinifex (Triodia basedowii) is characteristic of most of the sand plain (Singleton land

system). Mature plants exhibit a typical “ring” formation and cover about 30%, of the ground.

Hard spinifex is also typical of the dune fields (Simpson land system). It is considered useless for
grazing.

Fig. 2.—Feathertop spinifex (Plectrachne schinzii) 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.—Soft spinifex ( Triodia pungens), in some areas with an upper storey of snappy gum ( Evcalvptus

brevifolia), is typical of some red earth soils on plains in the far north of the area (Wonorah and

Tennant Creek land systems). Soft spinifex is grazed at a low stocking rate in some parts, especially
during droughts when other pastures deteriorate badly.

Fig 2.—In the dune fields (Simpson land system) hard spinifex (Triodia basedowii) covers all but the

relatively minor areas of bare sand on the unstable crests. Sandhill cane grass (Zygochloa paradoxa)

occurs as scattered clumps on the crests. The parallel red sand dunes of the Simpson desert average

about 50 [t high, about 500 yd apart, and have flat sandy swales. The castern dune faces are steeper
than the western.
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Fig. 1.—The short grass—forb pastures on young alluvia pasture land occupies 6300 sq. miles. Its

present vear-long stocking rate averages about 7 cattle per sq. mile. Because of the occurrence of

water-holes in the channels, and the general availability of shallow ground water, these areas were

the first developed and parts have been heavily grazed. Coolibah ( Ewcalyprus microtheca) is character-
istic of alluvial basins in some flood-plains, especially where run-on is received.

Fig. 2.—The flood-plains are associated with the major rivers which are shallow sand-filled channels
up to 400 vd wide commonly fringed by river red gum (Eucalyptis camaldulensis). They only flow for
short periods after rain.
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Fig. 1.—Alluvial fans occur adjacent to mountain ranges. They mainly have coarse-textured alluvial
soils, sparse low trees (many of them palatable), and short grass—forb pastures.

Fig. 2.—Northern bluebush (Chenopodium auricomum) is a palatable and nutritious shrub which
grows in periodically flooded alluvial basins especially on clay soils. The pasture has a high stocking
rate (possibly 80-100 cattle per sq. mile) but is of minor importance in the Alice Springs area.
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Fig. 1.—Short grass—forb pastures on flat or undulating country occupy 21,900 sq. miles of which

10,000 sq. miles is mulga (Acacia aneura) country. The pasture varies seasonally in composition

(more grasses after summer rain, more forbs after winter rain) and density but has an average year-

long stocking rate of about 7 cattle per sq. mile. Many of the forms of mulga are palatable and
provide useful top feed.

Fig. 2.—Following rains in mulga country short grasses and forbs grow rapidly but never produce
a very dense cover.
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Fig. 1.—In most of the mulga country the trees are not randomly distributed but occur in dense
groves 30-400 yd long and 5-50 yd wide, separated by intergrove areas where trees are absent or
sparse. The groves tend to be aligned along contours.

Fig. 2.—Gidgee (Acacia georginae) country occupies 2200 sq. miles of the short grass-forb pastures
on flat or undulating country pasture land. It is most common in the north-eastern quarter of the
arca, and is particularly associated with limestone. Gidgee is a top-feed species although in parts of
the Northern Territory and Queensland to the east of the Alice Springs area it is poisonous to sheep
and cattle in some seasons, However, deaths have not been recorded in the Alice Springs area.
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Fig. 1.—Witchetty bush (Acacia kempeana) is a top-feed species 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 short grasses and forbs.
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Fig. 1.—Only 300 sq. miles of Mitchell grass (Astrebla pectinata) occur in the area. The vear-long
stocking rate is 10-20 cattle per sq. mile.

Fig. 2.—Mitchell grass is a perennial drought-evading grass growing in tussocks approx. 18 in. high
and 9 in. in diameter. In good seasons the interspaces have a cover of short grasses and forbs.
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Fig. 1.—The saltbush and bluebush pasture land occupies 3300 sq. miles mainly in the southern.

low-rainfall part of the area. It has a vear-long stocking rate of 5 or less cattle per sq. mile. Saltbush

(Atriplex vesicaria) is typical of the stony plains with texture-contrast soils (Endinda land system)
and is generally treeless.

Fig. 2.—A closely packed pavement of small stones is typical of many areas of texture-contrast soils
on which saltbush is a common vegetation.
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Fig. 1.—The stony tablelands (Wilyunpa land system) in the southern part of the area are treeless
and carry a sparse cover of saltbush (Atriplex vesicaria) or Bassia spp. Mitchell grass (Astrebla
pectinata) occurs near gilgais.

Fig. 2.—The dissected stony plains of Peebles land system carry sparse saltbush (Atriplex vesicaria)
or Bassia spp. The stone mantle is derived from the destruction of the weathered land surface with
its silerete duricrust.
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Fig. 1.—Alternating hills and lowlands occupy 13,500 sq. miles. The hills are useless for grazing but

the lowlands are similar to short grass—forb pastures on young alluvia or short grass-forb pastures

on flat to undulating country pasture lands. The overall vear-long stocking rate is about 5 cattle
per sq. mile.

Fig. 2.—The dissected plateau of Rumbalara land system is another example of the alternating hills
and lowlands pasture land. The high plateau crest with its silcrete duricrust is the old land surface,
here dissected up to 350 ft.
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Fig. 1.—Mountains and hills occupy 14,500 sq. miles. The steep rocky slopes are inaccessible to
stock and therefore useless for grazing. However, run-off from them forms the major part of annual
recharge to ground water.

Fig. 2.—Salt lakes (Amadeus land system) with bare floors and fringed by dunes occupy 1800 sq.
miles. They are useless for grazing.
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Fig. 1.—Landscape evolution can be traced from the Upper Cretaceous when marine withdrawal
was followed by a long period of erosion that formed a land surface of little relief. The folded sedi-
ments of the Davenport Range were bevelled as shown by the flat crests now surviving,

Fig. 2.—The old surface was best developed on the soft, flat-lying Cretacecous sediments in the
south-cast of the area where it survives in the summits of dissected plateaux.



C.S.I.R.O. Aust. LaxDp REes. SEr. No. 6 PLATE 15

Fig. 1.—A distinctive pattern of east—west ridges and narrow vales has formed on strongly folded,
interbedded, hard and soft rocks in the central part of the area. Transverse drainage is tvpical.

2

Fig. 2.—On gently dipping rocks, particularly limestones, ridges with smooth, steeply-concave

escarpments on a basal apron leading to vale fill have developed. The hills and basal apron have a

cover of spinifex (Triodia longiceps) and the calcareous soils on the vale fill carry short grass—forb
pastures and scattered witchetty bush (Acacia kempeana).
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Fig. 1.—Cattle are grazed on an extensive scale and controlled mainly by watering points spaced at
about 10-mile intervals. 400-1000 stock may be grazed around each watering point. Under these
conditions the pastures in the immediate vicinity of the watering points are completely destroyed
but can be regarded as a “‘sacrifice area”, which is a normal feature of extensive grazing systems.

Fig. 2.—A recommendation arising from the survey is the establishment of range condition and
trend studies with the object of formulating sound management policies aimed at maximum pro-
duction from the pastures consistent with the maintenance of productivity. Above is a stand of
southern bluebush (Kechia astrotricha) growing under gidgee (Acacia georginae) which has been
over-grazed. Soil removal and the formation of stony pavements have followed.
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Fig. 1.—Over-stocking will give pasture deterioration leading to bare ground. However, bare ground
is a natural feature of ungrazed land during long dry periods where the natural pastures are
ephemerals that have dried up and blown away.

Fig. 2.—Over-grazing on fine-grained sandy and silty soils which blow readily may result in extensive
scalds which can only be re-vegetated with the aid of mechanical treatment. Buffel grass has been
successfully established in furrows on scalded areas on the Todd River flood-plain.
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Fig. 1.—The extensive red earth plains have no organized drainage but sheet flow causes concentra-
tion in low parts whence some infiltrates to ground water.
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Fig. 2—Where supplies of suitable-quality ground water are available, crops can be grown under
irrigation. Lucerne produced yields of 8 to 10 tons per acre. A range of other crops could also be
grown. Water in six basins north of Alice Springs is estimated to be sufficient to irrigate 7000 acres.
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(Photo: Austra'ian News and Irformation Bureau)

Fig. 1.—Under such arid conditions the forestry potential is limited. However, narrow stands of

mill-size trees of river red gum ( Evcalyptus camaldulensis) fringe the larger watercourses. The timber
1s used mainly for railway sleepers.

Fig. 2.—The mining industry is small at present but wide areas of potentially mineralized rocks
have not been intensively prospected.
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(Photo: Australian News and Information Bureau)

Fig. 1.—The tourist industry is rapidly increasing in importance and has a large potential. 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.—Alice Springs is a modern town with a population of about 3500 and is attractively set in a
valley in the MacDonnell Ranges. It is the only town in the area and is the centre for the pastoral,
mining, and tourist industries. It is the terminus of the railway from Adelaide and of the Stuart
highway to Darwin and is an important stop on the Adelaide-Darwin air route. It is the base for
Connellan Airways, which serves most of the cattle properties in the Northern Territory.
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