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PART 1. INTRODUCTION AND SUMMARY DESCRIPTION OF THE
WEST KIMBERLEY AREA

By N. H. Speck*

I. InTRODUCTION

The area surveyed covers approximately 47,000 sq miles and includes the
following four-mile sheets; Pender, Yampi, Broome, Derby, Lennard River, Lans-
downe, Mt. Anderson, Noonkanbah, and Mt. Ramsay. It includes the country
between lat, 17°8, and 19°S. and long. 122°E, and 127°E., with an exiension to the
north of one degree between 122°E, and 124°30/E. (Fig. 1).

Although the need for investigating the alluvial country of the main river
systems of the area prompted the survey, the surrounding country was included.
The area is bounded on the west by the sea, to the north by the country of the North
Kimberley survey, and to the east by the Ord—Victoria area. It has been designated
the “West Kimberley area” but its boundaries do not correspond to either the
topographical or political divisions of that name,

(a) Origin of Survey

In 1951 the Director of Agriculture for Western Australia requested the
C.8.1.R.0O. Division of Land Research and Regional Survey to conduct a survey of
the Fitzroy River area and a small party made a brief investigation of several small
areas at that time. The request for a survey was renewed in 1958 because of develop-
ment in the Kimberley region and the desirability of investigating the potential for
land settlement of the Fitzroy basin,

(8) 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 al. 1954; Speck et al. 1960; Perry ef al. 1962).
In these snrveys scientists representing several disciplines (including geomorphology,
pedology, and ecology) work in close collaboration.

The method of survey is based on the assumption that each type of country is
represented on aerial photographs by a distinctive pattern (Plate I, Fig. 2} and thus
a complete cover of aerial photographs is necessary. In this area the scale of photo-
graphy was 1 : 50,000.

The team traversed about 3000 miles (Fig. 1) and made more detailed obser-
vations at about 300 sites previously selected on the air photos. The field period was
from July 12 to October 20, 1959.

# Division of Land Research and Regional Survey, C.8.LR.O., Canberra, A.C.T.
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The area was mapped into 50 land systems (Plate 1, Fig. 1). A land system
has been defined (Christian and Stewart 1953) as an “area or group of areas through-
out which a recurring patiern of topography, soils, and vegetation can be recognized™.
The factual land system descriptions provide a basis for assessing potential.

II. HISTORY OF THE AREA

As a fully documented record of the history and development of the Kimberley
area has been prepared by Bolton (1953), only a brief outline is given here,

The first contacts with the Kimberley coast by Europeans were made by
varions Dutch navigators, including Abel Tasman, who touched along the coast
without landing. The first to land was William Dampier, who came ashore at Roebuck
Bay in 1688 and 1699. His impression of the country and the inhabitants was not
very favourable. '

BRO!

Fig. 1. —Traverse map.

The first attempts at settlement (1863-65), by Victorians, with sheep, at Camden
Harbour and on the Denison Plains, were repelled by difficult country, inadequate
preparations for the wet season, total loss of sheep, and dissension among the settlers.
Similarly a Western Australian attempt at Roebuck Bay ended with a brush with the
natives and loss of life on both sides, but in their retreat to Nicol Bay they reported
3,000,000 acres of perennial grasses™.

Although the area was left untouched durirg the *sixties and ’seventies, gradually
the outposts of setilement were approaching from two directions. Financial pressures
and a growing consumer population were causing cattlemen from Queensland and
New South Wales to overland into the adjacent Northern Territory. Western
Australiz was not subject to these pressures but by 1875 successful settlement with sheep
had been made as far north as Nicol Bay. ' :

Forrest’s report in 1879 that the Fitzroy valley was capable of depasturing a
million sheep provoked new enthusiasm. (It occurred to few that the area was far
from established markets, roads, and stock routes and was entirely without regular
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transport facilities. Those who finally succeeded were cither veteran pastoralists with
resources behind them or companies combining the resources of several “small”
squatters,) Because of this enthusiasm severe stocking laws were passed that required
that blocks with watercourse frontage must be planned to have a depth three times
that of the frontage and that 20 sheep or two large stock had to be carried for every
1000 acres. Despite this, 51,000,000 acres were held by lease by 1883. Much of this
was speculation and by 1887 the acreage had stabilized to 16,000,000 acres,

The first settlers from the east and west had little in common. West Kimberley
was occupied by men who came by sea from established settlements further down the
coast, found a suitable landing point, and from there moved inland along the river
valleys. This form of pioneering had been adopted along the Fortescue, the Gascoyne,
and the Murchison, The East Kimberley was colonized by overlanders at the froniier
of continuous spread of settlement moving across the Northern Territory and having
its origins in the eastern States. The West Kimberley pastoralists were in the main
from the south-west of Western "Australia, In a country with a small- consumer
population, they were woolgrowers and practised paddocking. The East Kimberley
cattlemen held to the open-range tradition of grazing, and even the terms used in
mustering stock were different. The two scttlements did not immediately merge.
The district was known as “the Kimberleys” — indicative of the dualism, the double
origin that characterized its development. Eventually, the open-range methods proved,
on the whole, more easily adaptable to conditions in the district, but the process of
adaptation did not entirely eliminate the Western Australian sheep-grazing tradition,

The town sites (ports) of Broome and Derby were declared by John Forrest
in 1883, By 1885 three major groups had completed the trek across the north and 10,000
cattle had been introduced to the East Kimberleys with Fossil Downs the western out-
post. Meanwhile the sheep-men had pushed up the Fitzroy and occupied Upper
Liveringa, Noonkanbah, and beyond. This distribution is siill reflecied in these
industries io the present time.

Discovery of gold in the vicinity of Halls Creek in 1884-85 produced a gold rush
which resulted in a -temporary market for the growing catfle industry, the opening
of a port at Wyndham, and well-defined tracks between the gold-fields settlements
and the ports of Derby and Wyndham,

By [887 Broome had become the centre of the pearling industry and five new
cattle stations opened in that area.

Stock numbers increased until in 1890 there were 100,000 sheep and 18,000
cattle in the Kimberleys.

In a region so remote, marketing became a great problem. Several unsuccessful
attempts were made to establish overseas markets for beef. Alexander Forrest
pioneered cattle movement to Perth and southern markets.

In spite of distant markets, inadequate shipping facilities, trouble with the
natives, and low prices, stock numbers had risen by 1905 to 380,000 catile and
283,000 sheep and marketing and shipping facilities were taxed to the uimost.
Although in 1906 the Canning Stock Route was opened, the length of the stages and
hostility of desert natives made it impracticable as a major outlet.
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A second result of the increase of stock numbers was not so quickly discerned.
Except for a brief period immediately after rains the stock were concentrated along
the fertile river frontages throughout the year. The degrading effect on the pastures
of the continuous heavy grazing and trampling of thousands of beasts was masked by
the recuperative power of the country until a run of seasons below the average revealed
what had been happening. Bolton quotes, “Hardly a beast could be seen about the
frontage, which was bare and almost nothing but a lot of scalded ground. The effect
was so disastrous that all the pastures on the river frontages had completely disappeared
for the time being”. The denudation of the frontages was furthered by wallabies
which had increased greatly following settlement. Better seasons and subartesian
boring brought some relief but to the Royal Commission on the Meat Industry in
Western Australia in 1928, the Kimberleys presented a highly discouraging picture.
Marginal country was being abandoned and attempts to expand marketing outlets
had been abortive. As a result of the Royal Commission lease tenure was extended
and exemption from taxation was granted but a number of other recommendations
were not implemented.

Since then the introduction of regular air transport, the Flying Doctor Service,
Air Beef centres, and better internal communications have improved conditions but
great distances, unfavourable seasons, deteriorating pastures, and inadequate markets
remain the problems.

II1. SumMMaRY IDESCRIPTION

{a) Population and Communications

The area has two ports, Broome on Roebuck Bay and Derby on King Sound.
Neither of these is a deep-water port and because of the very high tides (in excess of
30 ft) the ports are served by special flat-bottomed ships which actually sit on the
mud during low tide. A third port, Wyndham, which is outside the area, serves the
most eastern parts as an alternative outlet. Derby and Broome are also the main
towns of the area, both having, exclusive of pure-blecod aborigines, just under 1000
inhabitants. Fitzroy Crossing, consisting of little more than a hotel, police station,
and hospital is the only other town in the area. Halls Creek is just beyond the eastern
boundary, The Great Northern Highway traverses the area from east to west but
apart from this roads are few and much of the country is difficult of access. Most
stations have an air strip and are served at least bi-weekly by planes with mails and
supplies. The Flying Doctor Service radio network supplies medical service and
school of the air, and brings the most isolated stations into daily contact with the out-
side world.

The total population® of the area is approximately 3500 whites and mixed races
with about 2700 full-blood aborigines. The latter are mostly connected with a mission
or employed in the pastoral industry and live on the stations.

(b) Climate

The area has an arid to semi-arid monsoonal climate., Almost all the rainfall
occurs between November and April. During the rest of the year falls are light and

* Personal communication from Commonwealth Bureau of Census and Statistics, .
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sporadic, and several consecutive rainless months are common. Mean annual rainfall
varies from 40 in. in the extreme north-west of the area to about 16 in. in the south-
east. Rainfall is less reliable than in most parts of northern Australia with similar
mean rainfall. Variability ranges in the order of 30-40% and is greater in the lower-
rainfall parts.

Mean temperatures are high throughout the year. They are lowest in July and
highest just prior to the wet season. Mild frosts may occur in inland areas from June
to August. From Augusi to the end of the dry season daily maxima of over 100°F
are common, with the temperatures increasing inland, A decline of mean maximum
temperature of 2° as a result of increased cloudiness with the onset of the wet season
is followed in March by a slight rise before the decline to winter levels,

The onset of the wet season is preceded by an increase in absolute humidity.
This normally commences in September and October, two of the driest months of the
year. However, highest absolute humidities are not generally observed until January
and February. Absolnte humidities are higher at the coast than inland. Relative
humidity follows a similar course except that there is a sccondary peak in the cooler
months which does not denote an increase in water vapour content but is a reflection
of the lower saturation vapour pressures at the lower temperatures of those months.

The amount of sunshine from April to November is high, with a gradual

build-up of cloud from Sepiember reaching a peak of cloudiness in January and
February,

Throughout the area, tank evaporation ranges from approximately 80 to 100 in.
per vear. The highest evaporation rates occur during the latter part of the dry season,
being then 8§-10 in. per month at coastal locations and about 12 in. per month in the
interior. Evaporation rates over the whole area during the cool months are about
6 in. per month. During the wet season, evaporation rates are from 2 to 3 in. higher
per month for inland areas than they are for the coast.

A study of the estimated agricultural growing period for the area indicates that,
with the exception of the climatically more favoured north-western parts, the area is
unsuitable for dry-land agriculture.

The estimated mean total duration of useful pasture growth within the area
ranges from approximately 19 wk in the north-western peninsular areas to 10 wk at
Halls Creck. It is also significant that for the area as a whole somewhat more than
half of the total duration of useful pasture growth consists of weeks during which
some degree of water stress is imposed. Conditions for pasture growtih are distinctly
inferior to those at Katherine.

(c) Physiography and Geology

The area takes in Fitzroyland and the southern part of the North Kimbetley
Division (Jutson 1934). In Part IV these two continental divisions have been further
subdivided into five provinces and a number of regions. A small area of a third
division defined by Jutson occurs in the south-western corner.

(i) The North Kimberley Division.—This consists of relatively stable plateaux
dissected only to early maturity and comprises Upper Proterozoic quartzite, sandstone,
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and shale with intrusive rocks of Upper Proierozoic or Lower Cambrian age. Only
the southern part of the division falls within the survey area but as defined in Part IV
it also includes Yampi peninsula. It consists of two provinces.

(1) Kimberley plateau province constitutes the core of the North Kimberley
division and consists mainly of high, rugged quartzite plateavx up to about 2500 ft
above sea-level.

(2) Kimberley foreland province forms the western and southern margin of the
Kimberley plateau province and comprises high, rocky, quarizitc and sandstone
strike ridges and narrow, hilly basalt and dolerite vales, Summifs are commonly
above 2000 ft.

(i) Fitzroyland Division.—This comprises the Fitzroy basin and contrasts with
the North Kimberley division by being maturely dissected. It is characterized by a
great thickness of Palacozoic sediments overlying a Pre-Cambrian basement of
crystalline rock, The basement crops out along the north-eastern and eastern margins
where it includes metamorphic rocks. Three provinces were recognized.

(1) Fitzroyland uplands province includes the highest and most dissected parts
of Fitzroyland and is underlain mainly by the crystalline basement and consists of
plateaux, mountain and hill ranges, and valley plains. Relief is mainly between
800 and 1500 ft above sea-level. '

(2) Fitzroy plains province constitutes the greater part of the structural unit
of the Fitzroy basin and is underlain by gently folded sedimentary rocks mainly of
Permian age. Altitudes range from 100 ft to 800 ft with restricted plateaux to 1000 ft
above sea-level. The province includes the extensive Fitzroy-Lennard flood-plains
and north and south Fitzioy plains.

(3) Sand plain province compriscs the extensive western areas of sand plain
and dune field. They are mainly underlain by a Jurassic-Cretaceous sequence of
conglomerate, sandstone, and siltstone and by Permian and Tr1ass1c sandstone
and siltstone. Relief is mainly below 400 ft above sea-level.

(d) Geomorphic History

The oldest landscape element, the Kimberley surface, has two parts, The High
Kimberley surface (Plate 2, Fig, 1), which remains mainly as quartzite plateaux in the
North Kimberley division, is regarded as part of a Jurassic land surface; the Low
Kimberley surface (Plate 2, Fig. 2) typically consists of partially dissected plains in
Fitzroyland division and was cut below the higher Kimberley surface and across the
emerged Cretaceous sea floor fo]lowing uplift. Both Kimberley surfaces have been
Iateritized.

Further uplift of the area ensued, probably in the Upper Miocene, and appar-
ently consisted of tilting hinging on the coastling and on an axis parallel with the
Fitzroy River. This initiated ari crosion cyclé forming the relatively unweathered
plains of the Fitzroy surface in Fitzroyland division.

Late Tertiary uplift caused shallow dissection of the Fitzroy plains. This was
followed by the growth of extensive alluvial plains in a period of increasing aridity
which culminated in the formation of sand plains on relicts of the Kimberley surface
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and of sand dunes on the Fitzroy surface. Subsequent climatic amelioration is indicated
by the stabilization of sand surfaces and by reactivation of drainage, This has been
accompanied by eustatic recovery of sea-level forming the indented coastline and
causing littoral aggradation in embayments.

(&) Soils

The most extensive soils are skeletal and shallow and show minimal profile
developrient. There are also extensive areas of strongly weathered and leached soils
which are formed on deeply weathered or redistributed products of earlier weathering
and in part on sedimentary rocks contdining only minor amounts of weatherable
minerals. They include red earths, yellow earths, and brown soils of light texture.
Limited discontinuous areas of fine- and medium-textured alluvial soils are associated
with the major stream lines. The remaining four soil groups are soils that are typical
of arid and semi-arid zones. Calcareous earths are associated with limestone and very
calcareous sedimentary rocks, They are generally brownish and silty. The texture-
contrast soils are solonetzic soils and red-brown earths which are characteristic of
arid and semi-arid areas in central and southern Australia. The solonetzic soils have
loose sandy or loamy surface horizons over hard alkaline reddish and brownish loam
and clay subsoils whilst the red-brown earths have reddish loamy neutral topsoils
over hard alkaline reddish finer-textured and well-structured subsoils.

There are considerable areas of moderately structured, self-mulching, cracking
clay soils-which are generally black or brownish-and may contain lime.

In general the soils are of low fertility as they are derived from strongly weathered
materials or from sedimentary rocks that have passed through one or more weathering
cycles, The most fertile soils are the darker-coloured self-mulching cracking clays
and the alluvial soils. Although mainly skeletal the soils formed on basic igneous
rocks produce pastures which are favourably regarded.

{f) Vegetation

Although the area falls within the Northern Province (Gardner 1942), it
occupies only the southern part of it and lacks most of the higher-rainfall elements.
Monsoon forests occur only along the main stream lines. Monsoon woodlands,
characterized by deciduous elements, are more widespread but are also restricted to
special habitats. Various Fucalyptus species characterize most communities but such
species as Adansonia gregorii (baobab) and species of Cochlospermum, Bauhinia, and
Terminalia give a distinctive appearance to many communities.

The decrease of rainfall from 40 in. in the north-west to 16 in. in the souih-cast
is associated with changes in vegetation and floristics. Sclerophyll forests occur only
on the deep sands in the higher-rainfall parts. These forests grade into woodlands
with a ground storey of Plecirachne pungens and anpual sorghum and characterize
the country to the north of the King Leopold Ranges. To the south of these the tree
layer is more open and the grass layer better developed. Further south the tree layer
is still more open and stunted until on the borders of the Eremean Province the
vegetation is characterized by spinifex with sparse stunted trees and shrubs. Grass-

lands occur on the cracking clay plains associated with the main stream lines and
limestone areas.
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(g) Pastures

The native pastures of the West Kimberley area have developed under an
average rainfall of from 16 to 40 in. and in many respects have affinities with those
of both arid and higher-rainfall parts of northern Australia. On the one hand the
grassy ground storeys resemble those of higher-rainfall, tropical Australia, while on
the other, like pastures of an arid environment, many of the trees and shrubs are
grazed by stock. Unlike country further south there is litile or no winter rainfall or
the subsequent growth of useful forbs.

The pasture types can be grouped according to their method of surviving the
unfavourable period.

(i) Pastures Characterized by Perennial Drought-evading Species.—The pre-
dominant plants in this group comprise species of Astrebla, Chrysopogon, Dichan-
thivm, Sorghum, Sehima, and other medium-height to tall perennial grasses. These
plants grow rapidly during the short favourable wet season, and at this time are
generally palatable and nutritions. During the long dry season the fodder consists of
dry, mature pasturage of low nutritive value. These pastures carry most of the stock in
the area.

(ii) Pastures Characterized by Drought-resistant Sclerophyllous Grasses.—This
group comprises species in which the vegetative parts remain alive and green through
the dry periods. During this period growth is suspended but is resumed under
favourable conditions. The main representatives are spinifexes (Triodia and Plec-
trachne spp.) which have tough lignified leaves and are common in arid Australia.
In general they produce low-quality fodder, which although of low nutritive quality
may be superior to “‘betier” pasture species during long dry periods, and are con-
sidered as drought reserves. Normally not highly palatable to stock, they are eaten
when plants are very young or when there is liitle else fo eat. Pastoralists recognize
hard and soft types mainly on the basis of palatability.

(iii) Pastures Characterized by Short Grasses and Succulents.—This group
consists of upland and coastal types.

(1) Upland, short-grass pasture types comprise mainly shori-tived low grasses.
They are either ephemeral drought-evading plants or are short-lived perennials that,
in this climate, behave as ephemerals. After rain these plants grow quickly and are the
first to be grazed and heavy conceniration of stock on the new growth is characteristic
of their utilization. They lack the bulk to maintain stock over long periods and are
susceptible to overgrazing.

(2) Coastal pastures comprise rather diverse pasture types. The most important
are the Sporobolus virginicus pastures, which are highly regarded for stock-fattening
but are limited to coastal areas near Broome. A less important pasture is character-
ized by samphire, a succulent, drought-resisting undershrub,

(h) Land Systems and Pasture Lands
The land system descriptions (Part II} provide a basic inventory of the natural
features of the area. To provide a simpler basis for considering land use and potential
they have been grouped into 14 pasture lands (Part VII) arranged in 7 types of country.
Their distribution is shown on the pasture lands map.
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() Mitchell Grass Country.—Mitchell grass characterizes three pasture lands.

(1) Mitchell grass pasture land (2000 sq miles) comprises dark cracking clay
plains associated with stable flood-plains and limestone or shale country (Plate 3,
Fig. 1). Although the area is characterized by Mitchell grasses, many other grasses
dcecur. The wealth of perennial and annual grasses and scattered top feed provides some
of the most valuable grazing in the area. This land has a high carrying capacity,
is favourably regarded by pastoralists, and shows comparatively little evidence of
degradation. Five land systems, all characterized by Miichell grasses and dark cracking
clay soils, comprise this land, They are differentiated on parent material, soil, and
vegetation patiern, and proportion of the constituent units,

Fossil land system comprises extensive plains associated with limestone country.
Alexander land system comprises stable, older flood-plains,

Leopold land system resembles the above but also has marginal outerop plains
and entrenched valleys with spinifex.

Duffer land system comprises plains over shales. It is restricted fo one area
slightly west of centre,

Gladstone land system also occurs on shales and is distinguished by broad, low
rises with yellow loamy soils and grassy woodlands.

(2) Mitchell grass-ribbon grass pasture land (2200 sq miles) comprises the
active flood-plains of the main rivers of the area and is referred to locally as froniage
or flood-plain couniry. The soils consist of a pattern of brownish, juvenile, cracking
clays and levee soils. Tt is potentially one of the best lands, and on many stations
provides the most valuable grazing. However, it has suffered the most damage from
partial degradation to complete denudation.

The two land systems grouped in this pasture land are both characterized by
Mitchell grass, ribbon grass—blue grass, and frontage pastures; they are distinguished
by different proportions of these pastures and their associated soils.

Djada land system has only minor areas of levee soils and frontage pastures.
Gogo land system has much greater areas of levee soils and frontage pastures.

(3) Mitchell grass—spinifex pasture land (1100 sq miles) is limestone country
comprising cracking clay plains with Mitchell grass pastures and a number of other
elements including outcrop plains, undulating country, and scattered low hills with
shallow calcareous soils and limestone outcrop characterized by spinifex and grassy
woodlands.

This land is valued as a pasture because of the Mitchell grass and associated
perennial grasses but the spinifex is not grazed. The two land systems in this land are
both characterized by a complex of Mitchell grass and spinifex pastures but in
different proportions.

Oscar land system contains a large proportion of cracking clay soils with
Mitchell grass pastures.

Neillabublica land system contains & much smaller proportion of the above
soils and pastures.
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(i) Ribbon Grass Country.—Ribbon grass (Chrysopogon spp.) is the most
common and widespread of the grasses. It commonly forms pastures in combination
with other species, One pasture land only is characterized by it (Plate 3, Fig. 2).

{1) Ribbon grass pasture land (1100 sq miles) is characterized by low beefwood
grassy woodlands with vibbon grass ground storey and extensive yellowish clayey
to loamy soils. Grazing pressure on this land has been heavy and degradation severe.
Two land systems are included.

Calwynyardah land system comprises loamy alluvial - plams downslope from
lateritic remnants.

Egan land system consists of outcrop plains with low lateritic rises, restricted
sand plain islands, and small cracking clay plains.

(iii) Voleanic ,Country—This type of country is restricted to north of the
King Leopold Ranges and to the Yampi peninsula. It is characterized by hilly
and gently undulating country with broad cracking clay plains formed over basalt
and dolerite. One pasture land is included (Plate 4, Fig. 1).

(1) White grass-annual sorghum pasture land (3200 sq miles) is, with the
exception of the cracking clay plaing, characterized by the unpalatable white grass
(Sehima nervosum) but with a wealth of other species which enables it to be rated
moderate pasture land. Three land systems, characterized by volcanic country and
white grass pastures but differing in topography and in proportion.of the various
elements, are included, .

Cowendyne land system is characterized by genily undulatmg basalt country
but has extensive cracking clay plains with ribbon grass—blue grass pastures.

Looingnin land system consists of basalt miountains and hills and minor cracking
clay plains,

Forrest land system is mountainous country consisting of quartzite ridges and
hilly basalt vales.

(iv) Coastal Country.—Two pasture lands occur in this environment.

_ (P) Salt-water couch pasture land (200 sq miles) comprises broad depositional
saline plains above the high-tide level and is characterized by salt-water couch
{Sporobolus virginicus) pastures, These are eaten by stock at all stages and are
suitable for stock-fattening, '

Roebuck Iand system is the only one included, It is resiricted to the Broome area,

(2) Littoral pasture land (1200 sq miles) comprises the saling flats, sand dunes,
and shallow tidal flats occurring along the coastline, and is best developed in the
estuarine environments. It is characterized by vellowish sandy soils, greyish calcareous
saline loams, and extensive bare saline muds. The complex of ribbon grass, rice grass,
samphire, and littoral pastures contains many palatable elements but its linear
distribution limits its usefulness.

The Carpentaria land system is the only one included in this land,

(v) Pindan Country.—Pindan is the local name given to low scrubby wood-
lands with a prominent tall shrub layer, mainly of Aecacia spp., occurring on extensive
areas of sand plain and dune field in the south and west. Two pasture lands are in-
cluded, differentiated on drainage and pastures (Plate 4, Fig. 2)..
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(1) Pindan pasture land (12,200 sg miles) comprises extensive sand plains
with fixed dunes, swales, pans, and depressions and lacks organized drainage. It is
characterized by curly spinifex—ribbon grass pastures. This Iand has a moderate grazing
potential during the wet season where it is adjacent to other pasture lands. Large
areas have not been grazed to any extent because of lack of established waters. The
three land systems have similar pastures but are distinguished by different topography
and slight differences in soil characteristics. .

Yeeda land system consists of sand plain with deep red and yellow sands and
extends into the higher-rainfall parts.

Camelgooda land system consists of extensive dune fields with deep reddish
sands. It is widespread in the south-eastern lower-rainfall parts.

Luluigui land system consists of sand plain, dune field, and stony scalded
plains with deep red sands, red and yellow loams, and skeletal soils. It occurs in
the centre and south of the area.

(2) Pindan-ribbon grass pasture land (3300 sq miles) comprises extensive
sand plain and dune field with pindan vegetation, but has some through drainage
and lower valley floors characterized by yellow clayey soils with ribbon grass pastures,
Grazing potential is similar to pindan pasture land but slightly higher because of
the more extensive ribbon grass pastures and more numerous waters, The six land
systems differ in iopography but are characterized by curly spinifex-ribbon grass
and ribbon grass pastures in varying proportions.

Wanganui land system is characterized by extensive low-lying sand plain
with dunes,

Sisters land system comprises low sandy plateaux and lower sand plain,
Lowangan land system comprises broad sandy interfluves and lower sand plain.

Fraser land system consists of sand plain with irregular dunes with drainage and
local stony surfaces.

Reeves land system consists of sand plain with drainage, scattered sandstone
hilis, and minor plateaux.

Mandeville land system comprises quartzite ridges and broad sandy lowlands.

(vi) Spinifex Country—This country consists of four pasture lands character-
ized by different spinifex pastures and accessible to stock. It occupies almost one-
quarter of the area. :

(1) Spinifex—short grass pasture land (4700 sq miles) includes a wide topo-
graphic range from broad alluvial plains to hilly country with massive granite domes.
The six land systems are characterized by a complex of spinifex and short grass
pastures (Plate 5, Fig. 1). These are useful but have low carrying capacity. The
shori-lived grasses, that are so important in this land, provide fodder during the short
growing season but stock must depend on spinifex for most of the year.

O'Donnell land system consists of gently undulating country with scattered
hills formed on granite, gneiss, and metamorphic rocks with loamy skeletal soils.

Coonangoody land system consists of sandy, tributary alluvial plains with
through-going drainage floors and variable soils.
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Koongie land system is characterized by low lateritic plateaux and scattered
hills on crystalline rocks, with restricted cracking clay plains and reddish sandy to
loamy gravelly soils.

Amy land system consists of massive granite domes, colluvial lower slopes,
and alluvial drainage floors.

Pigeon land system consists of stony plains and undulating country with
scattered low rocky hills underlain by granite, gneiss, and metamorphic rocks with
sandy skeletal soils.

Tarraji land system consists of gently undulating country with scattered rocky
granite domes, and sandy and loamy soils.

(2) Soft spinifex pasture land (200 sq miles) comprises siable alluvial plains
adjacent to and mainly above the active flood-plains. The soils are characteristically
deep reddish sands and loams carrying soft spinifex (Plectrachne pungens and Triodia
pungens). The soft spinifex is highly regarded by pastoralists as drought reserve
fodder, This land has, in most cases, suffered severe degradation under grazing
pressure and excessive trampling.

Chestnut land system is the only one in this land and is limited to small areas
near the Fitzroy River and Christmas Creek.

(3) Curly spinifex pasture land (2200 sq miles) comprises plains, sand plains,
broad stripped surfaces, and upland plains and undulating country characterized
mainly by curly spinifex, which in the absence of betier grasses is eaten by stock.
This land (Plate 5, Fig. 2) provides a subsistence diet and drought reserve and has
a low carrying capacity. Its value is increased when it is utilized in association with
better country. The five land systems included are all characterized by curly spinifex
pastures and differ mainly in topography.

Gidgia land system comsists of plains on lateritized pranitic rocks and red
Ioamy soils.

Fork land system consists of upland plains and rocky undulating country
and yellowish sandy and gravelly soils.

Mamilu land system consists of plains of lateritized sedimentary rocks with
red and yellow loamy soils.

Tableland land system is characterized by undulating shale-sandstone country
with lateritic surfaces and yellowish gravelly skeleial soils. :

Glenroy land system consists of stony undulating shale country with broad
alluvial drainage floors, with yellowish fine-textured skeletal soils.

(4) Hard spinifex couniry (4000 sq miles) comprises extensive piains with
ferrnginized outerop and undulating to hilly country with mainly shallow, skeletal,
reddish sandy or loamy soils (Plate 6, Fig. 1). Pastoral value is low, and at best is a
subsistence fodder. The five land systems are characterized by winged spinifex
(Triodia intermedia) pastures and differ mainly in topography and underlying rocks.

Burramundi land system consists of rounded conglomeratic hills and undulating
ferrain,

Bohemia land system consists of lateritic plateaux and hilly sandstone country.
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Margaret land system includes extensive shaly lower slopes with upstanding,
rocky quartzite plateaux and ridges.

Ruby land system consists of undulating terrain comprising extensive lateritic
remnants, stony lower slopes, and sand plain islands.

Myroodah land sysiem consists of outcrop plains with extensive scalded
surfaces.

(vil) Inaccessible Country—Steep stony country, mostly inaccessible to stock
and occupying about one-quarter of the area, has been placed in one pasture land.

(1) Inaccessible pasture land (10,700 sq miles) includes rugged mountain
ranges, clevated plateaux, and steep rocky hills with a complex geological pattern
of quartzite, sandstone, schist, basalt, dolerite, and limestone (Plate 6, Fig. 2).

Utilization is possible only where this land is adjacent to better lands and even
here it is more likely to have a nuisance value as a hideout for scrub bulls, The
eight land systems are characterized by varions spinifex pastures and differ mainly in
topography and geology.

Precipice land system comprises rocky quartzite plateaux with narrow, hilly
basalt valleys.

Clifton land system consists of closely dissected sandstone plateaux.

Richenda land system consists of mountainous country on granite-gneiss
complexes, schists, and other metamorphic rocks.

Lubbock land sysiem comprises rocky sandstone cuestas, ridges, and plateaux.

Rose land system comprises hilly terrain characterized by granite domes and
some lateritic summif remnants.

Dockrell land system comprises closely-spaced rocky mountain ridges on
metamorphic rocks.

St. George land system consisis of rocky sandstone hill lands.
Windjana land system comprises rocky limestone hill ranges.

(1) The Pastoral Industry

Sheep are grazed over about 6000 sq miles near the centre of the area. The
eight properties carry 1-2% of the Western Australian sheep population and range
in size from about 80,000 to 1,000,000 ac. Their boundaries are fenced and most
are subdivided internally by fences on a 4-mile grid. The average stocking rate
is 1 sheep to 25 ac. The best properties have a lamb marking rate of about 60% and

a wool clip per head of 8 to 8:5 Ib, but the averages for all properties are only 26%;
and 7-3 Ib respectively.

The remainder of the area (34,000 sq miles), except where shortage of waier
or inaccessibility prevents expansion of live-stock enterprises, i occupied by catile
holdings (Plate 7, Fig. 1). Although nominally occupied, substantial areas (10,700
sq miles) are rugged and the effective productive cattle area is about 23,300 sq miles.
The 40 leases are held in 18 ownership groups ranging in size from less than 1000 to
about 6000 sq miles and carry about 280,000 head or 27% of the cattle population
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of Western Australia (Plate 7, Fig. 2). Catlie are run on an extensive system with
few fences and widely-spaced waters, low investment per unit area, low operating
costs per beast, and a small labour force per beast or unit area. On the average
breeders comprise about 459 of the herd, branding percentage is about 49 /ﬁ, and
turn-off is less than 10Y%.

Continuous heavy stocking has caused degeneration, and in some places de-
nudation, of large areas of frontage country. This has been accentuated by wallabies,
which have increased to plague proportions since the advent of seitlement (Plate &,

Fig. I).
(j) dgricultural Potential

Environmental limitations and remoteness impose severe restrictions on the
agricultural potential of the area. The development of rain-grown crop production
is unlikely because of unreliable rainfall and a short agricultural growing season
(Plate 8, Fig. 2). On Yampi peninsula, where rainfall is more favourable, rugged
terrain and inaccessibility present major obstacles. '

There are no known underground water resources suitable for irrigation.
The Fitzroy, Margaret, and Lennard Rivers provide the only possibilities for irri-
gation development on an appreciable scale but assessment of their potential is limited
by lack of knowledge of their hydrologic characteristics and basin topography: Even
in their lower reaches, the flow of these rivers is restricted to the wet season and-varies
greatly both within and between seasons. Thus, without storage, the rivers are an

unreliable source of water and constitute a flood hazard on most of the potentially
irrigable area, The existence of apparently excellent dam sites offers poss1b1]1tles for
water storage and for at least some flood control. The potential regulated flow
available for irrigation in the three major rivers is in excess of 1 million ac ft. Potential
crops include cofton, oil seeds, and Tice.

Improved utilization of the naturally flooded riverine pastures with only
minimum investment in engineering works merits future atiention.

The cracking clay plains on the Margaret River are the most promising irrigable
area because of their partial freedom from flooding but they may not be command-
able from the proposed reservoir at Dimond Gorge.

Experience acquired at the Kimberley Research Station will be useful in the
West Kimberley area but will require confirmation by local expetiment.
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PART II. LAND SYSTEMS OF THE WEST KIMBERLEY AREA

By N. H. Speck,* R. L. Wricat,* and G. K. RUTHERFORDT

I. GENERAL

The lands of the West Kimberley area have been mapped and deseribed in 50
land systems. Land systems are composite mapping units (Plate 1, Fig. 1) developed
and defined by Christian and Stewart (1953) as “‘an area or group of areas throughout
which there is a recurring pattern of topography, soils, and vegetation™. Subsequently
the land system concept has been used on all surveys conducted by the Division of Land
Research and Regional Survey, C.S.I.LR.O.

The land systems, arranged in geomorphological groups, are described in tabular
form and illustrated with block diagrams. Solid geology is very generalized where
shown on the block diagrams, and is not shown where extensively concealed by
supetficial deposits. Alluviai fills are not represented because, in most cases, it is
not possible to do so at the scale of the diagrams.

The areas of the land systems were determined with a dot grid (25 dots per sq in.)
on semi-controlled mosaics at a scale of 4 in. to 1 mile, and where these were not
available, on topographic maps at the same scale. These figures were then rounded
to the nearest 100 in large land systems and to the nearest 50 in the small ones.

The proportions occupied by the various units {shown as percentages) were
estimated on a method of random sampling on air photos and are intended merely
as guides. The main characteristics of the soil groups are given, but a simple number-
ing system supplies a reference to more detail in the soils chapter. Similarly the
numbers in the vegetation column refer to community descriptions in the vegetation
chapter. For conciseness in the descriptions Eucalyptus has been abbreviated to £.

In Part IV and on the land system map, the land systems are arranged in
geomorphological groups. The land systems are also delineated on the pasture lands
map where they are grouped according to their major pastoral characteristics into
14 pasture lands described in Part VI

The land systems of the northern part of the West Kimberley area are comparable
with the land systems, groups of land systems, or parts of land systems of the adjoin-
ing North Kimberley area (Speck 1960). These comparisons are shown at the bottom
of the appropriate land system descriptions and in the legend to the land system
map.

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

+ Formerly Division of Land Research and Regional Survey, C.5.LR.0O., Canberra, A.C.T.
Present address: Department of Geography, Queen’s University, Kiogston, Ontario, Canada.
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The relationship in reverse order is as follows: The Buldiva land system has
been divided into the Precipice, Clifton, Tubbock, and parts of the Forrest land
gystems. The Pago land system is comparable to Glenroy and Fork land systems,
The Isdell, Barton, and Kennedy, because of very limited occurrence, have been
grouped to form the Cowendyne land systern. The Karunjie land system is compar-
able to the Tableland land system, The Napier land system is comparable to the
Looingnin and parts of the Forrest land systems.
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Gmgia LaNp SysTEM (100 S MILES)

Plains on deeply weathered granitic rocks, red sandy to loamy soils, woodlands with shrubs and spinifex,

Geology.—Lateritized granite, gneiss, and schist of Lower Proterozoic and (?)Archacozoic age.

Geomorphology.—Part of the Kimberley surface: gently sloping lateritized plains forming divides up to 12
miles in extent; surface drainage absent except for moderately dense branching pattern of incised channels

on marginal stripped surfaces.
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Approx, . .
Unit Area Land Forms Soils Vegetation
(%)

1 85 Stable plains: slopes less than 19%; | Reddish, sandy to loamy soils, | Woodlands with dense patches of
sandy suefaces sparsely strewn with | with variable amounts of lateri- | deacia shrubs and Plecirackne pungens.
ironstone gravel tic gravels: Tippera family (2) E, brevifolia altiance (1d); lowest-

rainfall areas la

2 14 Stripped margins: up to  mile wide | Mainly exposed laterile with | Vory open woodland with scattered
with slopes up to 5% and marginal | minor pockets of reddish sandy shrubs and Triedia intermedia and T.
breakaways up to 40 {t high; cobble- | seils: Yabbagoddy family () inutilis, E. brevifolie alliance (g, 1b);
sirewn rocky surfaces with exposures alsa 57
of laterite and weathered rock

3 1 Channels: up to 15 ft wide and 6 ft | Channels, bed-loads of sand and | Open woodlands with frontage grasses.
deep; gradients above 1 in 200 cobbles on bed-rock. Banks, | E. brevifolic community (1g)

brownish sandy and loamy allu-
vial soils: Fitzroy family (21)
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MamiLU LAND SysTeM (200 sQ MILES)
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Plains and sand plains, deep red sands and yellowish loamy soils, pindan and grassy woodlands.

Geology.
sands.

Lateritized genfly folded sandstone, shale, and sandy limestone of Permian age; Quaternary aeolian

Geomorphology.—Part of the Kimberley surface: gently sloping lateritized plains, up to 14 miles in extent;
with sand plain tracts; surface drainage absent except for moderately dense branching pattern of incised chan-
nels on marginal stripped surfaces. ’

£ A SN ;
’ e
"*a:cALWYNYARDAH L.

s T ey

Larenree

] wssrone

Land Forms’

Soils

Vegetation

Stable plains: slopes less than 19%;
sandy surfaces spursely strewn with
fronstone gravel

Yellowish sandy and Ieamy soils
with laterite gravels: Ellioit fam-
ily (6)

Low woodlands with Chrysepagon spp.
Grevilleq siviata and Bauhinia cunning-
hamii alliances (34a, 375)

Stripped margins: up to 3 miles wide
with slopes less than 1%; delimited
by breakaways up o 30 fi high or
marginaily dissected up o 30 ft into
gently rounded spurs with slopes up
1o 3%; cobble-strewn rocky surfaces
with exposures of laterite and wea-
thered rock

Laterite exposure, with some
reddish loamy skeletal soils {24).
Seme reddish Ioamy soils: Tip-
pera family {2)

Low shrubby woodlands. Communities
85, 16, 31, 346, 57

Sand plain: up fo 2 miles wide,
slopes less than 1%, locally with
linear dumes up to 30 ft high and
mile long, flanks slope up to 15%

Deéep red sands: Cockatoo fam-
ity (1)

Low shrubby weodland (pindan) with
prominent . Acacfa shrub layer with
Plectrachne pungens—Chrysopogorn spp.
ground storeys. E. dichromophioio—E,
zpgophylia—Acacia spp. community (10)

Approx.
Unit Area
(%)
1 43
2 12
3 44
4 1

Channels: up to 15 ft wide and 6 ft
deep; gradients 1 in 200 to 1 in 300

Bed-loads of sand and cobbles
on puaicrop

Fringing woodland, E. camaldulensis—
Terminalia piatyphylla fringing commun-
ities (40, 41)
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Precrerce LanD SysTeM (3200 5Q MILES)

Rocky, mountainous sandstone country with narrow or restricted basalt valleys, low open woodlands with

curly spinifex.

Geotogy.—Upper Proterozoic, gently dipping and folded quartzite, sandstone, and shale, with basalt and
dolerite flows and intrusions of Upper Proterczoic or Lower Cambrian age.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: extensive,
high plateaux, cuestas, and upstanding mountain suminits in strike belts up to 25 miles wide, with steep escarp-
ments and upper slopes and resiricted lower slopes; basalt and dolerite hills in valley floors; moderately dense,
rectangular pattern of narrow, incised valleys; relief up fo 1750 fi.

SHALE BASALT
Unit Area Land Forms Soils Vegetation
(%)

1 2 Summit remnants: up to 2 miles in | Yellowish sandy soils high in | Low open woodland with scattered
extent; pebble-strewn slopes mainly | laterite gravels: Tableland fam- | shrubs and Plecfrachue pungens. E,
less than 1%, ily (5) brevifolia=E. eolfine and E. colling-E.

diciremophfeia communities {4, 6}

2 4 Quarizite plateaux and mountain | Mainly gutcrop with somesandy | Low, very open woodland, seattered or
summits; plateaux and dip slapes | skeletal soil (24) patchy shrubs and Plecirachne pungens.
typically less than 3%, with indented E. brevifolia community (1d)
escarpments up te 1000 fi high com-
prising vertical upper walls and
benched steep slopes; mountain
slopes up to 50%; basal screes and
boulder fans sloping up to 35%,

3 3 Basalt and dolerite hills; up to 250 fi | Outcrop with red basaltic soil: | Very open, grassy woodland, with scat-
high; rounded crests up to 100 yd | Walsh family (4) tered shrubs and ground stereys of com-
wide and henched slopes up to 60%, binations of Sehima nervosunt, Sorghwm
with boulder mantles spp., Dichanthitun fecundum, and Plecs

trachne pungens, E. fectifica alliance
(14a, 14¢, 15)

4 4 Lower slopes on basalt and dolerite: | Moderate to deep, reddish sandy | Similar to unit 2
concave, up ta 5%, and up to § mile | to loamy basaltic soils: Frayne
long, colluvial mantles and Ioeal | family (3)
outcrop

5 4 Lower slopes on quarizite: concave, | Some outcrop with yellowish | Open woodland with moderately dense
up to 10%, and up to ¥ mile long; | sandy soils of variable depth: | shrub layer and Plectraciiie pungens, E,
colluvial mantles and local outcrop | Tableland family (5) brevifolia community (14); locally 28

6 2 Colluvial aprons and fans: up io 500 | Mainly yellowish sandy soils: | Spinifex with scattered trees and shrubs
¥d long with gradients 1 in 20 to [ in | Tableland family (5) and patches of open woodland. Plec-
60 and gullied up to 10 ft frachne pungens grassland (54) and E.

collina—E. dichromaphioia community (6)

7 4 Drainage floors: up to 4 mile wide, | Variable soils but mainly greyish | Grassy woodland, sparse to moderate
gradients 1 in 200 to 1 in 500; mar- | sands over tough loamy subsoils: | shrubs and  Aristida hygrometrica.
ginal slopes up to 1% Tarra;.iid family (18), commonly | E. papuana community (225); also 25

mott

8 5 Channels: up to 300 It wids and 30 It | Channels, bed-loads range from | Fringing woodlands, FE. cqmaldilensis—
deep sand to boulders. Banks, | Terminalic platyphylla community (42)

brownish Ioamy alluvial soils:
Robinson family (21)

Comparable with the rocky quarizite plateaux and mountain ranges of Buldiva land system, North Kimberley area.
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CLIFTON LAND SYSTEM (200 sQ MILES)

Sandstone plateaux with deep valleys, low open woodlands with curly spinifex.

Geology.—Subhorizontal sandstone and shale of Upper Proterozoic age.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: rocky
plateaux up to 14 miles in extent, with high escarpments and restricted Iower slopes; moderately dense, branch-
ing pattern of narrow, incised valleys; relief up to 1000 ft.

Land Forms

Soils

Vegetation

Summit rempants: up to 3 npules in
extent; sandy slopes less than 1%
with laterile exposures locally

Mainly deep red sands: Cocka-
Loo family (7). Some deep brown
sands: Kalyeeds family (9); end
minor laterite

Rocky plateaux: gently sloping or
undulating, with relief up io 5¢ ft
and slopes up to 5%: indented
escarpmenis up to 1000 ft high with
vertical upper walls and sieep slopes
and with basal seree slopes up (o 45%

Mainly outcrop with some red-
dish loamy skeletal soil (24)

Open woodland with scattered shrubs
and Plectrachne pungens (4, 6). Locally
3 and 28

Lovwer slopes: concave, v to 3%, and
up to 1 mile long; dissected up to 30
fi into spurs with flat or genily slop-
ing crests up to 200 w wide and mar-
ginal slopes up to 60%; mantled with
colluviom

Reddish, loamy and clayey lithic
soils: Yabbagoddy (I, 23) and
TFippera (2,23) families

Open woodland with scattered shrubs
and Plectrachune pungens. E. brevifolia—
E. perfoliata community {3)

Boulder fans: up fto 300 yd long,
slopes up to 30%

Bouldery, medium-textured ske-
letal soils (24)

Soft spinifex grassland with scattered
trees and shrubs. Plecfrachne pivigens
community (54)

Alluvial drainage floors: up to 600 yd
wide, gradients 1 in 200 io 1 in 300;
marginal slopes up to 2%

Gravels, with locally developed
greyish sands over iol:lgh foamy
subsoils: Tarraji family (18}

Open woodland with Plectrachae pun-
gens—-Chrysopogon 'spp. ground storeys.
Adansonia gregorii alliance (31)

Approx
Unit Area
(%)
1 T
2 70
3 2
4 2
5 4
6 8

Channels: np to 100 ft wide and 15 ft
deep

Bed-lpads range from sand to
boulders

Fringing forests and woodlands, E.
catneldulensis-Terminalic platyphylia
fringing community (42}

Comparable with closely dissected plateaux of Buldiva land system, North Kimbertley area.
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ST. GEORGE LAND SYSTEM (600 5Q MILES)

Sandstone plateau and hill lands with open spinifex and stunted trees, and pindan on the intervening sand

plain,

Geology.—Gently dipping sandstone, conglomerate, and shale of Permian and Jurassic age; Quatcrhary

aeolian sands,

Geomorpholdgy.

Formed by dissection of the Kimberley stuface—piateaux and mouniain ranges: bevelled

plateaux and narrow elongated hills with extensive lower slopes; sand plain occurs in the lowest parts; dense
rectangolar pattern of incised valleys with narrow alluvial drainage floors; relief up to 500 ft.

AECLIAN SARD

SHALE

SANDSTONE

. | Approx -
Unit Area Land Forms Soils Vegelation
(%)
1 58 Rocky plateanx and hill slopes: | Mainly rock outcrop with some | Openspinifex with scattered stunted trees

boulder-strewn plateau surfaces with
henched escarpments and hill slopes
up to 80%, and with basal scree
slopes up to 45%, lower hill slopes
up to 10% and 1 mile long, dissected
up to 30 ft, with [aterite exposures
focally

laterite

grading into open woodlands. Triodia
intermedia and T, pungens communities
(55, 57) and E. dichromophioia and
Adansonia gregorii alliances (11, 3I);
also 17

Sand plain: up to | mile in extent,
slopes less than 1%, attaining 2%
locally

Probably red sands of variable
depth: Cockatoo family (7)

Woodlands (pindan) with prominent
Acacig tall shiub layer and Pleetrachne
pungens—Chrysapogon  spp. E. dichro-
mophlm‘afArfansom‘a gregorii  alliances
(e, 31

Sand plain with run-on: up to 1 mile
wide and extending downslope for
up to 2 miles; slopes less than 0-5%

Mainly moitled yellowish sandy
soils; Tableland family (5)

Ribbon grass grassland with scattered
frees and shrebs, Cheysopogon spp.
community (49) -

Drainage floors: up to  mile wide,
gradients 1 in 100 to 1 in 500; mar-
ginal slopes up 1o 2%; scalded, hum-
mocky surfaces -

Mainly greyish to brownish
sands and loams over tough
clays: Hooper family (20). Com-
monly scalded and degraded

Mixed woodlands with Plecirachne
prugens—Chrysopogon spp. and Triodia
pungens proumd storeys. Adansonia
gregorii  and Bawhinia cunminghamil
alliances (31, 385)

2 19
3 14
4 5
5 4

Channels: up to 250 ft wide and 15 ft
deep

Channels, bed-loads range from
sand to beulders, Banks,
brownish siony alluvial soils!
Robinson family (21)

Fringing woodlands, E. camaldulensis-
Terminalia {Jfatyphyﬂa fringing commun-
ities (40, 42)
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FORREST LAND SYsTEM (800 sQ MILES)

31

Mountainous country with quartzite ridges and hilly basalt vales, sandy soils and red earths, low open wood-
lands with spinifex and grassy woodlands,

Geology.—Folded Upper Proterozoic quartzite, sandstone, and shale, with basalt and dolerite flows of Upper
Proterozoic or Lower Cambrian age.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: extensive
quartzite ridges, rounded basalt hills, and narrow basalt floors, in strike belts up to 6 miles wide and 50 miles
long; moderately dense, rectangular patiern of incised valleys, comprising strike-controlled trunk drainage
and shori, steep tribufaries.

QUARTZITE

SHALE

Land Forms

Soils

Vegetation

Quartzito ridges: up fo 500 fi high
and 20 miles Jong; narrow, rocky
crests and benched slopes exceeding
100%,; locally with boulder fans up
to 300 yd long, slopes up to 20%

Mainly outcrop with areas of
shallow, sandy skeletal seil (24),
Wwith bouldery yellowish sandy

soils on aprons: Tableland fam-
iy (5)

Open woodland, with scatiered shrubs
and Plecirackne pungens. E. brevifolia
gnd B, dichremnophloia alliances (14, 3,
, 8c)

Basalt hills and ridges: 20-200 ft
high, locally up to 3 miles long;
benched rtocky slopes up to 60%,
with basal scree slopes up to 20%

Mainly outecrop with shallow red
basaltic soil: Walsh family (4)

Open box woodland, scattered shruba
and Sehima nervosum-Sorghiom  spp.
ground storey. E. fectifica alliance (14a)

Lower slopes: coacave, np to 5%,
and up o0 + mile long; exiensively
masked with colluvium

Deep red basaltic soil: Frayne
farnily {3}

Grassy woodland with scaitered shrubs
and Sehima nervosim—Dichanthium fec-
wndum  ground storey. E.  tectifica
alliance (15)

Alluyial fans: up to 600 yd Iong,
gradients between 1 in 20 and 1 in
60; gullies eroded to 10 fi

Yellowish sandy soils high in
quartz  fragments: Tableland
{amily (5)

Grassy woodlands with scattered shrubs
and Plectrachne pungens, H. brevifolia
and E, fectifica alliances (1d, 14¢)

Stony rises: up fo 30 ft high, gently
rounded crests up to 200 yd wide,
imarginal slopes less than 5%,

Dark, weakly self~mulching
heavy clays: Cununurra family
(12}, with fine strew cover

Very open, low woodlands with Cliryso-

pagon spp—Dichanthium fecundum and

Aristide  browniane  ground  storeys.

é"ﬁgﬂ)ﬁiﬂl’a cunninghamii  alliance (37a,
)

Drainage foors: up to 300 yd wide,
gradients 1 in 200 to 1 in 500

Locally developed reddish and
brownish, stony, clayey afluvial
soils: Fitzroy family (22)

Grassy woodlands with scattered shrubs,
frontage grasses, and Aristida hypro-
wmefrica. E. papuara alliance (22a, 22b)

Approx.
Unit Area
(%)
1 50
2 18
3 14
4 5
5 3
6 2
7 8

Channels: up to 100 ft wide and 10 ft
degp, ranging from hill-slope chan-
nels, gradienis up to 1 in 6, to main
channels with gradientis as low as 1
in 500

Channels, bed-loads raonge from
sand to boulders. Banks, brown-
ish Ipamy alluvial soil:’ Robin-
son family (21)

Fringing woodland. E, cqmaldudensis—
Terminafic platyphylla fringing com-
munities (41, 42)

A complex of the basalt vales of Napier land system and the guartzite ridges of Buldiva land system, North Kimberley aren.
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LupsockK LAND SysTEM (1900 8 MILES)

Rugged sandstone cuestas, ridges, and plateaux; low open woodlands and curly spinifex,

Geology.—Gently dipping or folded quarizite, sandstone, and shales of Upper Proterozoic age.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: strike
belts up to 16 miles wide with extensive rocky surfaces comprising dissected cuestas, sieep-sided ridges, and
plateaux; short lower slopes with fans and aprons locally; dense rectangular or branching pattern of incised
valleys with strike-controlled trunk drainage; relief up to 500 ft,

- QUARTZITE

SILTSTONE

SANDSTONE

Land Forms

Soils

Vegetation

Recky surfaces: dip slopesup 1o 10%
and 3 miles long, plateau surfaces
less than 2%, and up to 2 miles wide;
benched hill slopes up to 70%, locally
vertical, and mantled with boulders

Qutcrop with variable, gravelly,
sandy skeletal soils {24)

Lower slopes: concave, up to 5%,
and up to % mile long; dissected up to
30 ft into narrow spurs with benched
marginal slopes; cobble mantles and
ouicrop in upper parts, masked with
colluvium in lower secfors

Bouldery, coarse-textured skele-
inl soils C24} with some ouicrop

Open woodland, patchy shrub layer,
and Flectrachne pungens, E. brevifolia
gommumly (1d). Lowest-rainfall parts
a

Fans and aprons: up to 4 mile long
with gradients 1 in 20 to 1 in 60 and
gullied up to 10 £t

Mainly vellowish sandy soils:
Tableland family (5)

Woodlands with moderately dense
shrub layer and Plectrackue pungens, E.
collina—E. dichromephlvia community
(6). Lower-rainfall parts la

Prainage floors: up to 1 mils wide,
gradients 1 in 100 ¢ ! in 800; mar-
ginal slopes up to 1%

Mainly reddish sandy soils:
¥abbagoddy family (1). Minor
occurrences of brownish sands
&v;:}r red clay: Moonah family

Woodlands with Plectrachne pungens.
B, brevifolla community (14). Lowest-
rainfall parts 1a

Approx.
Tnit Area
(%)
1 72
2 16
3 2
4 2
S 8

Channels: np to 100 ft wide and 15 ft
deep; ranging from hill-slope chan-
nels with gradients up to 1 in 6, to
main channels with gradients as low
as 1 in 800

Channels, bed-loads range from
sand to boulders. Banks, brown-
ish loamy alluvial soils; Robin-
son family (21)

Fringing forests and woodlands. E.
ldulensis—Terminali platyphyila
fringing communities (42, 43)

Comparable with the rocky cuestas of Buldiva land system, North Kimberley area.
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DockRreLL LAND SYSTEM (600 SQ MITES)
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Rocky, mountain ridges on metamorphic rocks, skeletal soils, open stunted woodlands with spinifex.

Geology.—Strongly metamorphosed quartzite, schist, sandstone, slate, and shale, with quartz veins and
dolerite intrusions.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: mountain
ranges in strike belts up to 14 miles wide, with closely-spaced strike ridges above the level of, or produced
by dissection of, restricted lateritized remnants, and with strike-aligned valley plains; dense rectangular patfern
of incised drainage with strike-controlled trunk drainage; relief up to 500 ft.

QUARTZITE

LATERITE

SCHIST

SHALE

Land Forms

Soils

Vegetation

Stahle remnanis: up fo 2 miles in
extent; sandy slopes mainly less than
1%, but with marginal slopes up to
5%, laterite exposures lacally

Reddish sandy sois with laterite
horizon: Yabbagoddy family ([}

Woodland with patches of dense Acacia
shrubs and Plectrachne pungens. E,
brevifelia community (1d)

Ridges: up to 500 ft high and 3 miles
long; mnarrow, rocky cresis and
benched slopes up to 70%, locally
vertical with basal scree slopes up o
35%,; concave lower slopes up o
109, and ¥ mile long, colluvial
maniles and local outerop

Much outcrop with shallow,
micaceous sandy skeletal soils
24)

Valley plains: up to 3 miles wide and
10 miles long, cobble-strewn slopes
mainly Jess than (+59%; dissected up
to 30 ft with local slopes up to 10%

Shallow brownish sands and
loams over red clay commonly
high in rock fragments: Moonah
family (17)

Open woodland of small, stunted trees,
moderately dense to sparse shrub layer
and Tviedia intermedia and T, inutilis.
E. brevifolia alliance {14, 15)

Allurjal drainage floors: up to ¥ mile
wide, gradients 1 in 100 to I in 500

Locally developed, commonty
scalded areas of greyish to
brownish sands and loams over
tough clays: Hooper family (20)

Open spinifex grassland with scattered
low trees and shrubs. Triodia intermedia
community (57)

Approx,
Unit Area
(%}
I 2
2 47
3 31
4 8
5 10

Channels: up to 100 ft wide and 15 ft
deep, ranging from hill-slope chan-
nels, gradients up to 1 in 30, to main
channels with gradienis as low as 1
in 500

Channels, bed-loads range from
sand to boulders. Banks, pro-
bably brownish sandy and loamy
alluvial soils; Robinson family

@0

Small streams fringed by low trees and
spinifex of adjacent community. E.
brevifolie  community (la). Larger
streams with fringing woodlands. E.

fdulensi inali platyphyila

fringing community (40)
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MANDEVILLE LAND SysTEM (100 5Q MILES)

Broad rocky ridges with low open woodlands and curly spinifex, and sandy lowlands with tall woodiands.

Geology.—Dipping quartzite and sandstone of Upper Proterozoic age, and lateritized basaltic rocks of Upper
Proterozoic or Lower Cambrian age; Quaternary aeolian sands.

Geomorphology.—Land systems formed by dissection of the Kimberley surface—plateaux and mountain
ranges: broad, rocky ridges up to 1 mile wide and extending along the strike for up to 6 miles; lower, gently
sloping sandy interfluves, and valley floors with restricted ill-drained depressions; moderately dense rec-
tangular patiern of strike-controlled drainage; relief up to 500 ft.

LATERITE QUARTZI|TE

EV T I)
BASALT
v w v

SHALE

Land Forms

Soils

Vegetation

Ridges: up to 500 ft high; rounded,
rocky crests and boulder-strewn
slopes up to 50%

Mainly outcrop

Low depauperate woodland with mod-
erately dense shrubs and Plectrachne
bynoci. E. perfoliata—Adansonia gregorii
—E. dichromophioia community (32)

Interfluves; up to 40 ft high and 2
miles wide, extending along the strike
for up to 5 miles; sandy crest slopes
less than 19, and marginal slopes
up to 25%, with low, discontinuous,
laterite breakaways

Deep vellow sands on laterite:
Paga family (8)

Tall grassy woodland with smaller tree
layer, abundant shrubs and Plecirachne
pungens—Clrysopagon spp., and Chryse-
pogon spp. ground storey. E. miniata
alliance (28, 29)

Valley floors: up to 1 mile wide;
sandy stopes mainly less than 0-2%,
%ml:lally up to 1%, strewn with piso-
iths

Mainly motiled yellowish loamy
soils: Elliott Tanwly (6). Greyish
to brownish sands and loams
ovg)r tough clays: Hooper family

Open grassy woodland of coclibah trees
with Chrysopagon spp. E. microtheca
alliance (20a)

Tl-drained depressions: linear, up to
% mile wide and 2 miles ong; flat,
hummocky fioors and short mar-
ginal slopes up to 1%

Mottled yellowish sandy soils:
Tableland family (5). With
brownish, motiled powdery
sandy soils over tough motiled
loamy subsoils: Tarraji family

Fringing woodlands and paperbark
thickets. Communities 26, 36

Alluvial drainage floors: up to i mile
wide, gradients | in 200 io 1 in 500

Clayey alluvial soils: Fitzroy
family (22)

Open grassy woodland with frontage
grass, E. pepuara community (22g)

Approx.
Unit ed
(%)
1 24
2 49
3 20
4 7
5 2
6 T

Channels: up to 200 ft wide and 15 ft
deep

Channels, bed-loads of deep
sand. Barks, brownish loamy
?%lﬁvial soils: Robinson family

Fringing forests and woodlands, E
Iduilensi 7 platyphylia

;'r'u:lging comm‘u‘:;jty (42)
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MARGARET LAND SySTEM (500 SQ MILES)
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Rocky plateaux and ridges and lower slopes, spinifex and stunted open woodlands.

Geology.—Lateritized or relatively unweathered subhorizontal or gently dipping gquartzite, sandstone, and
shale of Upper Proterozoic age.

Geomorphology.—Formed by dissection of the Kimberley surface—plateaux and mountain ranges: rocky pla-
teaux and ridges with lateritized summit remnants forming narrow drainage divides, and extensive lower
slopes and interfluves on sandstone or shale; dense branching or rectangular pattern of incised tributary drain-
age with through-going trunk drainapge flanked by narrow alluvial plains in lower parts; relief up to 350 ft.

LATERITE

SHALE

Land Forms

Soils

Vegetation

Lateritic summits: remmant cappings
up 1o 3 miles in oxtent, sfopes mainly
less than 39%; marginal breakaways
up to 40 ft high; boulder- or cobble-
sirewn surfaces with exposures of
laterite and weathered rock

Rock outcrop, laterite exposute,
imd reddish sandy skeletal soils
24)

Stripped plateaux and ridges: up fo
350 ft high; gently sloping plateaux
up to 2 miles in extent, and dissected
ridges up to 6 miles long, with dip
slopes up to 20% and benched scarps
up to T0%; rocky, boulder-strewn
surfaces

Mainly cutcrop with some red-
dish loamy to clayey skelstal
soils (24)

Depauperate snappy gum  woodland
with scattered shrubs and Triodiaq (nfer-
media, grading into spinifex grassiand,
E. brevifolin community {1a); also 57

Lower slopes and interfluves on
shale: concave lower slopes, up o
10% and 3 miles long, dissected up
ic 40 ft into spurs with {lac or gently
sloping crests up to 800 yd wide and
marginal slopes up to 40%; inter-
Huves up to 25 ft high and 2 miles
wide, slopes less than 29%,; patchy
cobble-sirewn surfaces with local
outerop

Shallow reddish loamy soils:
Tippera family (2). With shal-
low brownish leams over red
clay: Moonah family (17). Both
soils high in shale fragments

Depauperate weodland with scaitered
shrubs and T¥iodia titermedia, grading
into spinifex grassland. E. Brevifolia
alliance (la, 2); also 57

Lower slopes on sandstone: concave,
up to 10%, and up to 2 miles long,
dissected up to 30 {t into spurs less
than 1 mils wide with marginal
slopes up to 60%; mantled with
colluvium

Probably decp yellow sands:
Pago family (8). Locally stony

Similar to units 1 and 2

Approx.
TInit en
(%)
1 11
2 16
3 36
4 20
5 9
3 8

Alluvial plains: up to I mile wide and
traversed by drainage floors up to §
mile wide; sealed, scalded surfaces
with pebble patches; gradients 1 in
100 to 1 in 500

Reddish clayey alluvial soils:
Fitzroy family (22&). Some
scalded brownish sands over red
clays: Moonah family (17}

Much bare ground. Paiches of short
annnal prasses (61). Patches of very
open woadlands, Greviffeq striafa and
J}E‘férgjﬁinia cimninghamii alliances (344,

Channels: up to 300 ft wide and 20 ft
deep, ranging from hill-slope chan-
nels, gradients 1 in 20, to main chan-
nels with gradients as low as 1 in 500

Channels, bed-loads rangs from
sand to boulders. Banks,
brownish alluvial soils: Robin-
son family (21)

Fringing woodlands. E. camaldulensis—
Tertinalia platyphylla fringing com-
munity (42); also 39
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BURRAMUNDT LAND SysTeM (400 5Q MILES)

Rocky rounded hills and undulating terrain, skeletal soils, spinifex and scattered low trees.

Geology.—Flat-bedded or gently dipping Devonian conglomerate and sandstone, or Upper Proterozoic
tillite.

Geomorphology.—Formed by dissection of the Kimberley surface—hill Tands: secondary divides up to 12
miles wide, consisting of hills with gently rounded or bevelled crests up to ¢ mile wide, and marginal alluvial
aprons; moderately dense, radial pattern of incised drainage with restricted alluvial drainage floors in the
lowest sectors; relief up to 500 ft.

BOULDER GRAVEL

SANDSTONE

CONGLOMERATE

Approx.
Unit Area Land Forms Soils Vegetation
(%)

1 68 Hill slopes: boulder- and cobble- | Quicrop and reddish bouldery | Open spinifex with scattered small trees
strewn slapes up to 40%, with lower | coarse-textured skeletal soils | and low open woodlands with Triodie
slopes dissected up to 50 ft into jutermedia, E. brevifolia alliance (la)
rounded spurs, up to § mile wide, and 37, Communuitics 14 and 54 in
with marginal slopes up to 25% higher-rainfall parts

2 2 Boulder fans and aprons: up 1o § mile | Bouldery, codarse-textured skele- | Very open woodlands with Plectrachne
long, slopes less than 10%, with | tal soils (24) pungens. E. brevifolic alliance (1d)
upper talus fanz up to 25%; dis-
sected up to 30 ft at head and 3 ft
distally

3 20 Alluvial aprons: up to 14 miles long, | Shallow, reddish and yellowish | Open woodland with Chrysopogon spp.
pradients 1 in 80 to 1 in 200; sealed | sandy soils; Yabbagoddy (1) and | and scattered short annmual grasses. E.
surfaces with pebble patches Tabletand (5) families dichromenhieia alliance (35)

4 5 Alluvial drainage floors: up to 300 yd | Brownish loamy alluvial soils: | Very open woodland with clumps of
wide, gradients 1 i 100 to 1 in 330 | Robinson family (21} Plectrachne pungens. E. dichromophilola

alliance (8¢)

5 5 Channels: up to 100 ft wide and 6 ft | Bed-loads range from sand to | Gpen fringing woodland with mized tall
deep boulders frontage grasses. Bauhtinia cunninghamil

and Adansonia gregorii alliances (39, 33)
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Bouemia LAND SysTEM (800 sQ MILES)

Lateritic plateaux and hilly sandstone country with sandy and gravelly soils, spinifex with scattered trees and

shrubs,

Geology.~—Lateritized or relatively unweathered subhorizontal or gently dipping sandstone, conglomerate,
tillite, and shale of Permian an¢ Jurassic age.

Geomorphology.—Formed by disseciion of the Kimberley surface—hill lands: strike tracts up to 12 miles
wide, with intact and stripped summit remnants, rocky plateaux and hill slopes, dissected hill-foot slopes,
and restricted valley floors; dense branching pattern of incised valleys with strike-controlled, through-going
trunk drainage; relief up to 500 ft,

CONGLOMERATE

SANDSTONE

Land Forms

Soils

Vegetation

Summit remnants: up Lo + mile wide;
liu’:;:ble-strewn sandy slopes, less than
o

Red sands of variable depth on
laterite: Cockatoo family (7)

Stripped surfages and marginal breals-
aways: up to 1 mile wide; stony
slopes up to 5%, with frequeat lat-
erife exposures and with marginal
breakaways up to 20 {t high

Laterite and pallid-zone rem-
nants, some outcrops of bed-
rock and some deep red sands;
Cockatoo family (7)

Spinifex grassland and very opea wood-
land. Triodia intermedia community (57)
and E. breyifolta alliance (la, 2)

Slopes below brealiaways: concave,
up to 5%, and up to % mile long; dis-
sected up to 20 ft inio narrow
rounded spurs with marginal slepes
attaining 10%; celluvial mantles

Much outcrop with somie shal-
Yow reddish sands high in later-
ite fragments: Yabbagoddy fam-
ily (1}

Much bare ground. Low open wood-
land with Triodia intermedia. E. brevi-
folia alliance (la, 2); locally 1e

Rocky plateaux and hills: flat or
gently sloping plateaux up to 500 ft
high, with steep escarpments; hills up
to 300 ft high with slopes up to 70%,
and basal scres slopes up to 45%

Much sandstone oulcrep with
some veddish gravelly skeletal
seils (24)

Hill-foot slepes: concave, up to 10%
and up to 1 mile long; dissecied up to
30 ft inte narrow spurs with marginal
slopes up to 60%; colluvial mantles

Much outcrop with some yel-
lowish stony skelctal soils (24)

Open spinifex with scaitered stunted
irees, much bare rock. Triedia inser-
medie community (57}

Valley floor slopes: mainly less than
2%, and up to ! mile long; dissected
up to 10 ft with local stopes up to
10%; sealed, scalded surfaces

Probably brownish stony sands
and loams over red clay;: Moon-
ah family (17)

Mixed open grassy woodland commun-
ities (1f, 38c, locally 15)

Approx.
Unit Area
(%)
1 ]
2 17
3 7
4 28
5 17
6 8
7 3
8 11

Drainage floors: up to + mile wide,
gradients 1 in 100 to [ in 500

Brownish leamy afluvial soil:
Robinson family (21)

Low woodland with Plectrachre pun-
gens. RBanhinia camninghamii  alliance
{38a)

Channels: op te 100 ft wide and (5 ft
deep, gradienis ranging from I in 3§
in hill-stope chanpels to 1 in 500 in
main chammels

Bed-loads mainty sand and
pebbles

Fringing communities (40, 41}
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Rose LAND SysTEM (200 5Q MILES)

Granite domes with lateritic summit remnants, shallow soils and outcrop, spinifex and low open woodlands.

Geology.—Lateritized or relatively unweathered granite of Lower Proterozoic or Archaeozoic age; minor

quartz reefs,

Geomorphology.—Formed by dissection of the Kimberley surface—hill lands: closely-spaced granife domes,
short lower slopes, restricted lateritized summit remnants, and minor quartz reef ridges; dense to moderately
dense rectangular pattern of incised valleys with subparallel, through-going trunk drainage; relief mainly
less than 300 ft, but attaining 600 ft locally,

o [ eranire

Land Forms

Soils

Vegetation

Swmnmit remnants: less than ! mile in
extent; sandy slopes less than 1%,
and marginal rocky slopes up fto
59, delimiting laterite breakaways
up to 40 ft high

Reddish sandy to loamy soils
commonly high in lateritic gra-
vels: Tippera family (2), with
laterite outcrap near breakaways

Open woodland with Plectrachne pun-
gens, FE. brevifolia community (1d);
locally 1a

Slopes helow breakaways: concave,
up to 5% and less than § mile long;
colluvial mantles with local outerop

Reddish loamy and clayey lithic
soils: Yabbagoddy family (1,
23); commonly high in Iateritic
gravels

Much bare ground. Very open, low
woodland with Enreapogon spp. and
other short grasses. FE, brevifolia com-
munity (1f)

Domes: up to 500 ft high; rounded

crests, locally with joint-block cap-

p{];f]/gs, and convex, rocky slopes up to
0

Qutcrop with very limited
_Emzcnékcis of sandy skeletal soils

Much bare rock, vegetated only in
cracks, crevices, and pockets of soil.
Scattered frees and shrubs and tussocks
of Plectrachne bynoéi and other grasses.
Adansounia gregorii alliance (32)

Ridges: up to 200 ft high and 1}
miles long; narrow rocky crests and
benched slopes up to 70%, with basal
scree slopes up to 35%

Rock outcrop

Open depauperate woodland with scat-
tezed Plectrachne pungens. E. brevifolia
and F. tectifica alliances (14, 14c)

Lower slapes: concave, up 1o 10%
and } mile long; cobble mantles and
loeal outcrop

Mainly brownish sands and
loams over tough loamy sub-
seils: Tarraji famly (18), Minor
deep brown sands: Kalyeeda
family (9)

Grassy woodland with Emneapogon spp.,
Plecirachne pungens, and  Aristida
hygrometrica ground storeys. E. brevi-
fl?lﬁt)! and E. tectiffica alliances (If, 14¢,

ADDrox.
Unit ea
(%)
1 12
2 7
3 42
4 2
5 29
6 8

Channels: up to 300 ft wide and 15 ft
deep, Iocally flanked by alluvial
floors up to 300 yd wide with mar~
ginal slopes up to 1%; gradients 1 in
100 to I'in 400

Channels, bed-loads range from
deep sand fo cobbles. Banks,
areas of loamy alluvial soils:
Robinson family (21)

Fringing forests and woodlands. E.
camaldulensis-Terminalia  platyphyila
fringing communities (41, 42) and 33
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WiNDIANA LAND SystEM (1900 sQ MILES)

Rocky limestone hill ranges, outcrop and shallow calcarcous earths, spinifex and scattered trees. Locally
grasslands on cracking clay soils.

Geology,—Dipping or gently folded limestone, calcarcous sandstone, and shale of Devonian age.

Geomorphology.—Formed by dissection of the Kimberley surface—hill lands: sirike belts up to 4 miles wide
and 50 miles long, comprising hill ranges, plateaux, and cuestas, with narrow bevelled crests and with short
lower slopes; resiricted cracking clay plains in the lowest parts; sparse to moderately dense rectangular or
branching patiern of incised valleys with strike-directed trunk drainage; relief up to 250 ft.

AR
R R AR
T
R et
R A L

SANDSTCNE SHALE @ LIMESTONE

Approx
Unit Ares Land Forms Soils Vegetation
(%)
1 68 Raocky hills, plateaux, and cuestas: | Mainly limestone ouicrop with | Very open woodlands, scattered shrubs
bevelled hill and plateau crests up to | limited areas of shallow dark | and Triodie wiseana., E. dichromophloia
%4 mile wide with slopes less than | grey, loamy to clayey, calcarcous | and Adansenia gregorii alliances (8, 30)
2% cuestas up o 1 mile wide with | soils: Oscar family (11
dip slopes up to 5%,; boulder-covered
hill and scarp slopes up to 50% with
vertical upper walls; pitted, flated
oulcrop surfaces
2 23 Lower slopes: concave, up 16 5%, and | Limestone outerop with shallow | Open woodlands, very scatiered shrabs
less than 4 mile long; locally with | dark brown to dark grey, loamy | and ground storey of Triodia wiseana.
alluvial fans, gradients 1in 20 to I in | to clayey calcareous soils: Oscar | B, dichromophicia alliance (8w, 94}
30; pebble-strewn surfaces with local | family (11)
outcrop
3 B Cracking clay plains: up to } mile | Dark, strongly self-mulching | Mitchell grass and ribbon grass-blue
wide, with slopes less than 0:3%; | heavy clays: Cununurea family | grass grasslands with scatiered trees and
hummocky surfaces (12), with minor gilgai forma- | shrubs, Assrebla spp. and Chrysopogon
tion spp.—Dickanthivm fecundum communi-
ties (47, 48); also 37a
4 4 Channels: up to 100 ft wide and 10 ft | Channels, bed-loads range from | Fringing woodland. E. camaldulensis—
deep, gradients 1 in 100 to 1 in 500 sand to boulders on bed-rock. | Terminglia platyphyila fringing commun-
Banks, outcrop with local areas | ities (42, 43); smaller sireams 380
of shallow brownish loamy ally-
vial soils: Robinson family (21)
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Reeves LAND SysTeM (150 $Q MITES)

Sand plain with scattered hills and minor plateaux, reddish sandy soils, pindan.
Geology.—Subhorizontal or gently dipping sandstone, sandy siltstone, and silicified quartz sandstone of
Cretaceous age; Quaternary acolian sand.

Geomorphology.—Formed by dissection of the Kimberley surface—hill lands: strike belts up to 3 miles wide,
with scattered hills, dip slopes with thin sand cover and local outcrop, and sand plain; sparse, branching
drainage pattern; relief up to 200 ft.

SANDSTONE

AEQLIAN SAND

Approx
Unit Area Land Forins Soils Vegelation
(%)

1 i1 Hills: up to 200 ft high; flat or gently | Mainly outcrop with scree slopes | Depauperate  woodland and  spinifex
sloping rocky crests up fo % mile grassland with scaftered frees and
wide, with marginal escarpments up shrubs, E. conferiiflora community (13)
to 70%,, locally veriical, and basal
scree slopes up to 45%,

2 29 Sandy surfaces with local outcrop: | Outcrop with reddish sandy | Low woodland {pindan) with prominent
uop to 1 mile in extent; sandy slopes | soils of variable depth: Yabba- | Acacia tull shrub layer and Plecirachne
up to 1% with frequent outcrop goddy family (1) pungens—Chrysopogon spp.  ground

storey. E. dichromophloin—E. zygophylia—
Aecacia spp. community (10)

3 52 Sand plain: up to 1§ miles wide with | Reddish sandy soils: Yabba- | Low woodland {pindan type) with Plec-

slopes up to 2% goddy family (1) trachne  pungens—Chrysopogon  spp.
ground storey, Adansonia gregorit and
E. dichromophloia alliances (31, 10)

4 7 Pans and depressions: up to 3 mile | Mottled yellowish sandy soils: | Mostly bare, with paperbark fringing
wide; shallow <epressions with | Tableland family (5} on slopes. | communities. Mefalenca spp. com-
firmed sandy surfaces, and pans up | Greyish, massive, intractable, | munity (36)
to 5 ft deep with bare cracking sur- | silty to heavy clays (30} in pans
faces and with short marginal slopes
up to 1%

] 1 Channels: up to 30 ft wide and 5 ft | Channels, bed-loads range from | Fringing woodlands, E, Idulensi:
deep; gradients 1 in 100 to 1 in 500 | deep sand to cobbles. Banks, | and E. camaldulensis—Melafeuca spp.

limited narrow areas of brown- | communities (40, 41}
ish loamy afluvial soils (21)
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KooNGIE LAND SysTeM (1200 50 MILES)

41

Low laterite plateanx and scattered hills, reddish loamy gravelly soils, low open woodlands and spinifex.

Geology.—Lateritized or relatively unweathered granite and schist-gneiss complexes of Lower Proterozoic
and (7} Archaeozoic age.

Geomorphology.

Formed by dissection of the Kimberley surface—hill lands: strike belts up to 25 miles wide,

with low lateritic plateaux, scattered gneiss hills, narrow schist ridges, and granite domes; restricted cracking
clay plains; dense to moderately dense branching pattern of incised valleys with through-going trunk drainage;
relief up to 100 ft.

LATERITE "_"_+++: GRANITE
Approx.
Tnit | Area Land Forms Soils Vegetation
(%)
1 3 Summit remnanis: sandy slopes less | Reddish, saady to [oamy soils: | Woodlands with patches of dense
than 1% and up to 2 miles in oxtent; | Tippera family (2) with minor | Acacia shrubs and Plecfrachue pungens.
minor upstanding rocky ridges up to | outcrop E. brevifolia community (1d); also 17,
50 fi high with slopes up to 50% and locally 1z
2 25 Stripped snrfaces: up tp 3 miles in | Mainly exposed laterite surface | Very open woodland of small trees and
extent; rocky slopes up to 5%, with | with pockets of reddish sandy | Triodia intermedia. E. brevifolia com-
Iaterite gxposures and with marginal | soils: Yabbagoddy family (1) munity {1a); also 57
breakaways up to 40 ft high
3 14 Slopes helow breakaways: concave, | Shallow reddish, loamy and | Much bare ground or with sparse cover
up to 5%, dissected up to 20 ft into | sandy soils commonly high in | of annual grasses; local patches of
rounded spurs up ta } mile wide, with | laterite gravel: Yabbagoddy | Triedia intermedia and low open wood-
marginal slopes up 1o 10%; laterite | family (1, 23). Local, minor | land. E. brevifalia alliance (15); also
seree and outcrops of weathered rock | areas of brownish sands over red | 84, 12, 57
in upper parts, colluyvial mantles in | ¢lay: Moonah family (17}
lower sectors
4 25 Ruocky hill slopes: benched slopes on | Mainly outcrop with some areas | Much bare rock. Pockets of Triodia
gneiss and schist, up to 70%, with | of reddish, sandy skeletal soil | intermedia, T. inutilis, and Enncapogon
busal seree stopes up to 35%; smooth | (24) spp. _and low open woedlands. E,
convex slopes on granite, up to 80%,, Dbrevifolia alliance {1a, 15, 1f)
locally with joint-block cappings
5 16 Hill-fool slopes: concave, up to 5%, | Shallow reddish sandy and | Spinifex grasslands and very open wood-
and up to 2 miles long; colluvial | loamy soils: Tippera family (2, | lands with Tviedia infermedia and
mantles with pebble patches and | 23). Some reddish sands ant | Chrysepogon spp. E. brevifolic alliance
lacal oufcrop loams over red clay: Moonah | (le, le); also 57
family (£7)
6 éa Cracking clay plains; hummoecky | Dark brown self-mulching clays: | Mitchell grass and ribbon grass-blue
slopes less than 0-5% and less than | Wonardo family (14} grass grasslands with scatiered trees and
2 miles in extent shrubs. Astrebla spp. and Chrysapogon
spe.—Dichanthium fecundum communi-
ties (47, 48)
T 5 Alluvial drainage foorst up to § mile | Brownish sands and loams over | Opea woodlands with Chrysopogon spp.,
wide, gradients 1 in 80 to 1 in 300; | red clay: Moonah family (17) locally short amnual grasses. E. brevi-
marginal slopes up to 0-5%, Jfolia community (1)}
8 [ Channels: up to 300 fi wide and 3¢ ft | Channels, bed-loads mainly deep | Small streams with open fringing com-
deep sands with pebble pgravels. | monities (la, 1g). Large streams,
Banks, brownish loamy alluvial | fringing forests and woodlands, E.
.soils: Robinson family {21) camaldulensis-Terminalia  platyphylla
fringing communities (41, 42, 43)
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Fork LAND SysTEM (500 5Q MILES)

Upland plains and rocky undulating country, sandy and skeletal soils, low open woodlands with shrbs and

curly

spinifex.

Geology.—Lateritized or relatively unweathered, gently dipping sandstone and shale of Upper Proterozoic age.

Geomorphology.—Formed by dissection of the Kimberley surface—undulating terrain: rocky surfaces, com-
prising rounded hills less than 100 fi high, and cuestas up to 50 ft high, with upland plains and gently rounded
interfluve crests; moderately dense branching pattern of incised valleys with shallow unchammelled floors in
upper parts; relief less than 100 ft, but marginal escarpments up to 300 ft high,

LATERITE

SANDSTONE

Unit

Approx,
Area
(%)

Land Forms

Solls

Vegetation

13

Plains and interfluve crests: plains up
to 2 miles wide and interfluve cresis
up to 1 mile wide; sundy slopes less
than 1% with pebhble patches

Mainly yellowish sandy soils
high in laterite gravels: Table-
land family {3). Some yeflowish
loamy soils, high in laterite gra-
vels and slate frapments; Ellioit
family (6}

Low woodland with moderately dense
to dense shrub layers and Plectrachne
ptingens. E. brevifolia and E, phoenicea
alliances (5, 7). Locally, Melalenea
thickets (36)

65

Rocky surfaces: up fo 3 miles in
extent; benched hill slopes up to 70%
and cuoesta dip slopes up to 5%;
boulder mantles and laterite expos-
ures Jocally

Much rock outcrop with yellow-

ish and reddish gravelly skeletal

soils and some laterile remnants
4)

Low woodlands with moderately dense
shrub Iayer and Plectrachne pungens. E.
phoenicea—E. ferruginea alliance (7);
locally 1a and 36

1i

Headwater valley floors: up to 4 mile
wide; sandy slopes wp to 2%; with
lightly sealed surfaces and pebble
patches :

Yellowish loamy scils, com-
monly with moderate amoonts
of rock fragmenis: Elliott family
(6)

Drainage floors: up to + mile wide,
gradients 1 in 100 to 1 in 300

Limited areas of clayey alluvial
soils: Fitzroy family (22)

Grassy -woodlands characterized by
Aristida  hygromeirica. E. polyearpa
community (25); locally 36

Channels: up to 100 ft wide and 6 ft
deep, incised in bed-rock

Channels, bed-loads range from
sand to boulders. Banks, brown-
ish stony alluvial soils: Robinson
family (21)

Fringing woodlands., E. cemaldulensis--
Melaleuga spp. fringing community (41}

Comparable with high undulating country (unit 2} of Pago land system, North Kimberley area.
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TABLELAND LAND SysTEM (700 S0 MILES)

43

Undulating shale country with yellowish gravelly soils, open woodlands with curly spinifex.

Geology.—Lateritized or relatively unweathered, gently dipping Upper Proterozoic shale and sandstone.

Geomorphology.—Formied by dissection of the Kimberley surface—undulating terrain: strike tracts up to
20 miles wide, with rocky surfaces comprising interfluves up to 30 ft high and rounded hills and cuestas up to
50 ft high:; siripped gently sloping lateritized surfaces with intact remnants forming upland plains or gently
rounded interfluve crests; moderately dense rectangular patiern of incised drainage, with unchannelled iribu-
tary valley floors.

LATERITE

- SANDSTONE
Approx,
Unit ed Land Forms Soils Vegetation
(%)

1 5 Plains and interfluve crests: up to 2 | Mainly yellowish sandy to loamy | Open woodland with moderately dense
miles in extent; sandy slopes less than | soils, high in [aterite gravels and | shrab layer and Plectrachne pungens,
1% with pebble patches shale fragments: Blliott (6} and | E. brevifolia alliance (1d, 5)

Tableland (5) families

2 30 Stripped surfaces: up to 2 miles in | Shallow, red sands high in lat- | Open woodland with moderately dense
cxient; pebble-strewn slopes up to | eritic gravels on laterite: Cocka- | shrub layer and Pleetrachne pungens.
5%, with frequent Interite exposures | too family (7, 23); some laterite | E. phoeniceq—E. ferruginea community

oukcrop @)}

3 48 Rocky surfaces: interfluve cresis up | Much outcrop with shallow, | Open woodland with moderately dense
to 1% and 1 mile wide with margina! | yellpwish gravelly soils: Table- | shrub layer and Plectrachne pungens and
slopes up to 10%; hill and scarp | land family (5, 23) Aristida hygrometrica. E. brevifolia and
slopes up to 35%; cobble-strgwn sur- E. tectifica alliances (1d, 14d); also 36
faces with mnch outcrop

4 g Unchannelled valley floors: up to % | Mainly yellowish sandy to [oamy | Grassy woodland with patches of paper-
mile wide, gradients 1 in 80 to 1 in | soils: Blliott family (6). With | barks, with Chrysopogor spp., Aristida
200; sealed siufaces with sand and | dark brown self-mnlching heavy | kygromesrica, and frontage prasses,
pebble patches clays: Wonardo family {14) on | E. brevifolia and E. pofycarpa alliances

black soil plain clement (e, 25, 2T)

5 8 Channels: up to 100 ft wide and § ft | Probably brownish loamy allu- [ Open woodland fringing community
deep, and locally flanked by alfuvial | vial soils: Robinson family (21) | with frontage grasses and _Aristida
floors yp to } mile wide; gradients hygrometrica.  Adansonia gregorii and
1in 100 to 1 in 500 E. polycarpa alliances (25, 33)

Comparable with Karunjie land system and with some places in Pago [and system, North Kimberley arca.
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RuBy LanD SYsTEM (200 SQ MILES)

Undulating country with extensive lateritic remnants and sand plain, low woodlands with spinifex.

Geology.

ternary aeolian sands,
Geomorphology.—Formed by dissection of the Kimberley surface-—undulating terrain: summit remnants
forming low divides, stony lower slopes, sand plain islands, and scattered ridges; moderately dense branching
pattern of incised headwater drainage, and sparse pattern of trunk drainage; relief mainly less than 30 ft.

Tt T T
++ T gt £
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J.ateritized granitic and metamorphic rocks of Lower Proterozoic and {)Archaeczoic age; Qua-

H

;L-ATERITE 1%+, +;] oranre igilhf ScHIsT
Approx.
Unit Area Land Forms Soils Vegetation
(%)

1 52 Summit remnants: up to 4 miles wide, { Reddish sandy to loamy soils of | Probably woodland with paiches of
with slopes mainly less than 1% but | variable depth, commonly high | dense Acacie shrubs and Triodia inter-
attaining 5% locally, and with mar- | in laterite gravels: Tippera fam-~ | media and Plectrachne pungens. E,
ginal breakaways up to 30 ft high; | ily (2) brevifolia alliance (ler or 1d)
sandy surfaces with pebble patches
and faterite exposures locally

2 19 Lower slopes: concave, up to 5%, | Reddish, loamy and clayey | Much bare ground, sparse cover of
and up to 1 mile long; locally dis- | skeletal soils with laterite gra- | short annual grasses with paiches of
sected up to 20 ft into rounded spuss | vels and some outcrop 54) Chrysopagon spp. and Triodia inter-
up to 300 yd wide, with marginal | Local minor occurrences of | media. Probably E. brevifelia and E.
slopes up to 10%; colluvial mantles | brownish sands and loams over | dichromophloia alliances (la, 2, 84, 12)
and lecal ountcrop red clay: Moonah family (17) and 57

3 16 Sand plain: slopes less than 1% and | Deep red sands: Cockatoo | Probably woodland (pindan) with
up to 1% miles in extent family (T} prominent Aeacia shrub layer and

Plectrachne pungens—Chrysopogon spp.,
Triodia pungens. E. dichromophloia
alliance (10, 85)

4 4 Ridges: up to 200 ft high and % mile | Mainly outcrop Probably open woodland with Triedia
Iong; narrow, rocky crests and internediz and paiches of short annual
benched slopes up to T0%, with grasses. Much bare ground, E, brevi-
basal scree slopes up to 359 Jolia community (1a); also 57

5 5 Drainage floors: up tc 4 mile wide, | Probably greyish sands over | Probably very open woodland with
gradients 1 in 100 to 1 in 500; sealed, | tough loamy subsoils: Tarraji | Triodia intermedia, other tall to
scalded surfaces with sand hum- | family (18). Some loamy allu- | medium-height grasses, patches of short
mocks vial soils: Robinson family (21} | annual grasses, and much bare ground,

E. brevifolia alliance (1a, le, 1f); also 61

6 4 Channels: up to 40 ft wide and 5 ft | Channels, bed-loads range from | Open fringing woodland, E., caiicl-

deep deep sand to cobbles. Banks, | dilensis fringing community #@0);
brownish loamy alluvial soils: | smaller streams Iz
Robinson family (21}
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LeopoLD LaND System (150 sq mEs)

Cracking clay plains and marginal outcrop plains, grasslands and very open grassy woodlands,
Geology.—Gently dipping limestone, calcareous sandstone, and shale of Devonian age.

Geomerphology.—Formed by dissection of the Kimberley surface—plains: strike belts up to 6 miles wide and
25 miles long, comprising cracking clay plains with marginal outcrop plains, and lower outcrop plains occur-
ting in entrenched valleys; sparse, strike-controlled pattern of incised drainage; relief less than 100 ft,
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SANDSTONE

SHALE @ LIMESTONE

Approx
Unit Area Land Forms Soils Vegetation
(%
1 49 Cracking clay plains: up to 1 mile | Dark grey self-mulching erack- | Mitchell grass and ribbon grass-blue
wide; hommocky stopes less than | ing clay +with siructure-con- | grass grasslands and open woodlands
0:5%, with local outcrop trolled Iinear gilpai: Cununurra | with Asirebla spp. and Chrysopogon
family (12) spp.—Dichanthium fecundum ground stor-
eys. Communities 47, 48, 372
2 36 Outerop plains: up to 2 miles wide; [ Dark grey strongly self-mulching | Grasslands and very open_woodlands
boulder-strewn slopes up to 1% with | heavy clay with some outcrop | with Chrysopogon  spp.—Dichanthium
much outcrop and commonly flat Hmestone | fecandwmn ground storey,  Beawhinia
‘(‘lﬂzga.ters".' Cununurra family | ernringhamii community (374) and 48
3 9 Valley sides: concave, up i0 10%; | Complex of a limestone outcrop | Complex of grasslands and open wood-
benches up to 10 ft high with oul- | and shallow dark brown 1o dark | lands as in unit 2, also Triodia wiseana
crop and boulder strew grey, loamy to clayey calcareous | with scattered trees on rock outcrops.
soils; Oscar family (11). With | E. dickremophioia alliance (84) and 48
dark grey self-mulching heavy
clays: Cununurra family (12),
showing structure-controlled gil-
gais
4 6 Channels: up to 200 ft wide and 6 ft | Channels, bed-loads range from | Fringing forests and woodlands. E.
deep, gradients 1 in 100 to 1 in 500; | cobbles to boulders, Ranks, | camaldilensis—Terminalia platyphyila
incised in bed-rock brownish loamy alluvial soils: | fringing communities (42, 43}
Robinson family (21}
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Oscar Lano SysteM (100 sQ MILES)

Cracking clay plains and limestone outcrop plains,:grasslands, spinifex, and open woodlands.
Geology.—Dipping or genily folded limestone, calcarecus sandstone, and siltstone of Devonian age.

Geomorphology,—Formed by dissection of the Kimberley surface—plains: upland plains up to 4 miles wide
with low rises, slightly lower cracking clay plains, and ouicrop plains with scattered low hills; sparse rec-
tangular drainage pattern; relief less than 40 ft,

% LIMESTONE SANDSTONE

Approx.
Unit Area Land Forms Soils Vegelation
(%)
1 11 F.ow rises: up to 2 miles wide; sandy | Limestone oulcrop with shallow | Grasslands and epen woodlands. Clry~
sfopes less than 0-5%.; with pebble | dark brown and reddish brown pog spp.—Dichanthi fe ;
patches to dark grey, loamy to clayey | Chrysopagon spp. commumties (48,
calcareous soils: Oscar family | 49); E. dichromophlpia community (8a)
(1), Local minor patches of
dark, self-mulching heavy clays:
Cununurra family (12) in depres-
sions
2z 42 Cracking clay plaing; up to 2 miles in | Dark self-mulching strongly | Mitchell grass and ribbon grass-blue
extent; hummocky slopes less than | cracking heavy clays: Cununurra | grass grasslands with scaitered trees
1% family {12} commonly shallow | and shrubs. Astrebls spp. and Chryso-
with stracture-controlled gilgais. | pegon spp.—Dichanthinm fecundum com-
Minor amounts of shallow, dark | mumitics (47, 48); lacally 37a, 376
brown clayey calcareous soils:
Oscar family (11) on cresis
3 35 Ourterop plains: up to 3 miles wide; | Limestone outerop with shallow | Spinifex grassland and very open wood-
cobble-strewn slopes up to 5%, and | dark brown to dark grey, [oamy | land with Tricdic wiseara. 8. dichrono-
frequent ocutcrop to clayey, calcarecus soils: Oscar | phloia community (82) and 58
family (11). Minor local patches
of dark prey self-mylching heavy
. clays: Cununurra family {12)
4 ) Hills: up to 30 ft high; narrow, rocky | Mainly limestone ouicrop with | Very open woodlands with scattered
crests and boulder-sirewn slopes up | minor areas of shallow, dark | Tricdia wiseana. Much bare rock. E.
' to 50%,, locally vertical brown to dark grey, loamy, | dichkromophleia and Adarsonia gregorii
' . Eil}t):areuus soils: Oscar family | alliances (8z, 30)
5 5 Channels: up to 50 ft wide and 6 ft | Chanuels, bed-loads range from | Fringing forests and woodlands. E.
deep; incised in bed-~rock sand to cobbles, Banks, brown- | & Idulensis-Terninalia  platyphylia
ish loamy alluvial soils: Robin- | community (42); small streams 39
son family (21)
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GLADSTONE LAND SYSTEM (50 SQ MILES)
Cracking clay plains and broad loamy rises, grasslands and grassy woodlands,
Geology.—Subhorizontal or gently dipping sandstone and shale of Upper Proterozoic age.

Geomorphology.—Formed by dissection of the Kimberley surface—plains: broad, gently sloping interfluves
and lower plains; sparse branching paitern of ill-defined drainage floors; relief less than 10 ft.

SANDSTONE ‘SHALE
Approx,
Unit Area Land Forms Soils Vegetation
(%) B
i 55 Interfluves: up to 3 miles wide with | Yellowish loamy soils: Elliott | Open, grassy, snappy gum woodland
slopes up to 1%; sealed surfaces with | family (6), commonly high in | with “Chrysopogon spp. E, brevifolia
pebble paiches and local ouicrop shale fragments with depth community (le)
2 39 Plaing: hummocky surfaces up to 3 | Dark self-roulching heavy clays | Mitchell grass, ribbon prass-blae grass
miles across with slopes less than | withlinear gilgai: Wonardo fatn- | grassland, and very open woodlands,
0-5% ily (14), minor Cununarra family | Asfrebla spp, and Chrysopogon spp—
{12) Dichanthium fecundirm communities (47,
48); also Bawhinia cunninghamii com-
munity {37a)
3 3 Drainago floors: mainly up to 200 yd | Only very local soil development | Open  grassy woodland.  Aduansonia
wide but attaining 400 yd in lowest gregorii  and  Bawhinia  caaninghamii
sectors; gradients 1 in 200 to 1 in 500 alliances (33, 3%)
4 3 dChamle,]s: up to 40 fi wide and 5 ft | Bed-loads of sand and pehbles
eep
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RicHENDA LAND SysTEM (2100 5Q MILES)

Inaccessible mountainous country, open stunted woodlands with curly spinifex, and grassy woodlands.
Geology.—Granite, gneiss, and schist of Lower Proterozoic or Archaeozoic age.

Geomorphology.—Mountain and hill ranges eroded below the Kimberley surface: mountain ranges in strike
belts up to 16 miles wide; with elongated gneiss hills, narrow schist ridges, and granite domes; dense rectangular
pattern of incised tributary drainage and through-going strike-aligned altuvial floors; relief up to 500 ft.

l;i;};} SCHIST

GNEIS5

GRANITE

T F ¥
+

ApDDIOX,
Unit Area Land Forms Soils Vegetalion
(%)

i 66 Rocky hill slopes: benched slopes on | Mainly outcrop with limited | Low open woodland, Communities 3,
goeiss and schist, up to 70%, locally | areas of shallow, reddish, sandy | 8a, 144, 16, 32
vertical, with basal scree slopes up to | skeletal soils (24)

35%; convex rocky slopes on granite,
up to 80Y%, locally with joint-block
cappings

2 24 Lower slopes: concave, up io 10%, | Mainly owicrop with shallow, | Open grassy woodlands with Plecirachne
mainly less than 4 mile long but up to | sandy skeletzl soils (24). Minor | prngens, Chrysopagon spp., and Sehima
1 mile long; ouicrop and cobble | occurrences of greyish to brown- | rervesum-Sorghunt spp. ground storeys.
mantles in upper parts, colluvial | ish sands and loams over tough | E. fectifica allance (14a, 14b, 14c)
mantles in lower sectors clays: Jurgurra family (19)

3 3 Drainage floors: up to 400 yd wide, | Loamy alluvial soils: Robinson | Very open grassy woodland with sparse
gradients 1 in 100 to 1 in 400 with | family (21} shrubs, and Sehima nervoswun-Sorghum
transverse slopes up to 1%; locally spp., _Sehima  nervosum—Dichanthinm
with central unchannelled drainage ‘ecundunt, and Chrysopogon spp. ground
zones up to 100 yd wide and § in. storeys. E. tectifice alliance (14a, 15);
deep; sandy suriaces with pebble also 48, 36
patches

4 7 Channels: up to 300 ft wide and 15 ft | Channels, bed-loads range from | Fringing forests and woodlands, F£.
deep, ranging from hill-slope chan- | deep sand to cobbles on bed- Idilensis—Terminall platyphyila
nels, gradients up 1o 1 in 10, 16 main | rock., Banks, brownish stony | fringing communities (40, 41, 42); small
channgbs with gradients as low as a?l.lluviﬂl soils: Robinson family | streams 33
1in 4
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Amy LAND SysteM {700 30 MILES)

Granite domes with scattered spinifex and low trees, and intervening alluvial flats with open grassy woodlands.

Geology.—Lower Proterozoic or Archaeozoic graniie.

Geomorphology.—Mountain and hill ranges eroded below the Kimberley surface: strike belts up to 12 miles
wide, with granite domes and broad, alluvial drainage floors; moderately dense rectangular pattern of strike-
controlled drainage; relief up to 500 ft.

Approx .
Unit | Area Land Forms Soils Vegetation
(%)

1 4 Domes: up to 500 ft high; rounded ! Rock outcrop with very limited | Much bare rock, vegetaied omly in
crests, commonly with joint block | pockets of sandy skeletal soils | cracks, crevices, and pockets of soil.
cappings, and convex slopes up to | (24) Scattered irees and shimbs with tussocks
807%, of Plecirachne bynoei and other grasses,

Adansonia gregorti alliance (32)

2 16 Lower slopes: typically less than 2% | Deep brown sands: Kalyeeda | Very open woodland with scattered tus-
and } mile long; colluvial mantles | family (9) socks of Chrysopogor spp. and Plec-
and local outcrop trachne pungens. I, feciifica and F.

argillacen alliances {145, 14¢, 18); also 9

3 37 Alluvial drainage floors: up to 1 mils | Mainly greyish te brownish | Very open grassy woodland with Sefrime

. wide, gradients 1 o 100 to 1 in 500; | sands and loams over tough (| rervosum-Serghem spp. and Enneapogon
scalded, sandy surfaces domed clays; Jurgurra family | spp. ground storeys. E. brevifolia and
{19). Some deep brown sands: | E. rfectifica alliances (1f, 14a); also 36

Kalyeeda family (9) and 49

4 6 Channels: up to 100 ft wide and £5 ft | Bed-Ioad deep coarse sand and | Fringing forests and woodlands. E.
deep gravel c Ididensis—Terminali platyphylia

fringing communities (41, 42); and 33 on
smiller channels
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LoomaNiN LAND SysteM (1600 sQ MILES)

Basalt mountains and hills, shallow stony red earths, and grassy grey box woodlands.
Geology.—Basalt and dolerite of Upper Proterozoic or Lower Cambrian age; minor Upper Proterozoic

guartzite and sandstone.

Geomorpholegy.—Mountain and hill ranges eroded below the Kimberley surface: basalt hills and ridges,
restricted lower slopes, and minor quartzite ridges, in strike belts up to 80 miles long and 16 miles wide; mod-
erately dense rectangular pattern of incised valleys; relief up to 300 ft.

7| QUARTZITE

Approx.
Unit Area Land Forms
(%}

Soils

Vegetation

1 58 Basalt hills and ridges: up to 200 ft
high and 3 miles long: benched
slopes up 1o 60% with basal scree
slopes up to 209%,

Mainly outcrop with locally
developed shallow red basaltic
s0il: Walsh family (4)

Low, very open grassy woodland with
scattered shrubs and Sehima nervosanm—
Sorghuem spp. ground storey, E. fectifica
alliance (14a); locally 14b and le

2 S Quartzite ridges: up to 300 ft high
and 4 miles long; narrow, rocky
crests and steep benched slopes with
boulder mantles

‘Mainly outcrop with very limited
soil development

Low open woodland with Plectrachne
pungens. E. brevifolia community (Id}

3 26 Laower slopes: concave up to 7%, and
up to % mile long; dissected into
inferfluves up to 15 fi high and } mile
wide; patchy cobble maniles

Mauinly shallow red basaltic soil:
Walsh family (4). Locally
developed dark self~-mulching
?fg)w clays: Cununurra family

Open grassy woodland with Sehima
nervasitm—Dichanthinm fe dtn ground
storey. E. tectifica alliance {15); also
14a and ie

4 2 Plains: hummocky surfaces up to 1
mile wide with slopes less than 1%;
patchy cobble mantles and local
outcrop

Dark, self-mulching heavy clays:
Cununurra family (12

Ribbon grass-blue grass grassland with
scattered trees. Chrysopogor Spp—
Dichanthinm fecundum community (48);
also

5 2 Drainage flonrs: up to 1 mile with
channefled tracts up to 100 yd wide;
gradients I in 200 to 1 in 500

Predeminantly reddish sandy to
loamy soils:, Tippera family (2).
Minor yellowish loamy soils:
Elliott family (6). Minor grey-
ish, mottled, loamy soils over
tough mottled clayey subsoils:
Heoper family (20)

Open grassy woodland with froniage
prasses and Sehima nervesym-Dichan-
thinm  fecundurmt ground storeys. E.
fectifica and E. paprana alliances (15,
22a)

6 7 Channels: up to 50 ft wide and 15 £t
deep, incised in bed-rock; ranging
from hill-slope channels, gradienis
up to 1 in 10, to main channels with
gradients as low as 1 in 500

Channels, bed-loads range from
sand to boulders. Banks, brown-
ish loamy alluvial soils: Robin-
son family (21}

Fringing woodland. E. camaldulensis—
Terminalia platyphylia fringing com-
munities (41,

Comparable with Napier Jand system, North Kimberley area.
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TarRRAIL LAND SysTEM (200 5Q MILES)

51

Gently undulating country with grassy woodlands, scattered granite domes with sparse spinifex and low trees

and shrubs.

Geology.—Lower Proterozoic or Archacozoic granite.

Geomorphology.—Formed by partial dissection of the Fitzroy surface--undulating terrain: gently sloping
interfluves, and restricted valley plains, with scattered granite domes up to 400 £t high; dense to moderately

dense rectangular patiern of incised drainage; relief mainly Iess than 30 ft.

4+ 4 -+
++ ++ GRANITE

Eand Forms

Sails

Vegetation

Domes: smooth, convex, ouicrop
slopes, up to 80%, with joini-black
cappings

Predominantly outcrop

Much bare rock. Vegetated only in
cracks, crevices, and pockets of soil.
Very open woodlands with spatse
ground storey of tussocks of Plectrachne
bynoei and other grasses. F. petfeliata—
Adansonia  gregorli-E. dichromophioia
commeanity (32}

Tnterfluyes: up to I mile witde with
slopes less than 0-5%, attaining 3%
adjacent to domes; marginally dijs-
sected up to 30 ft with slopes up to
20% and local ouicrop; sandy,
pebble-sirewn surfaces

Greyish sands over tough loamy
subsoils: Tarraji family (18).
With deep brown sands: Kal-
yeeda family (9}

Open woodlands with patches of paper-
bark trees, scattered shrubs with Plec-
trachie pungens, short grasses, and
Chrysopogon spp. K. brevifolia, E.
dichromophlola, and E. tectifica alli-
ances {14, 1f, 8d, 145)

Valley plains: up to 3 miles in exient
with stopes less than 0-29%; lightly
firmed, locally scalded surfaces with
grit patches

‘Weakly mottled yellowish loamy
soils: Elliott family (6)

Grassy woodland with Chrysopegon
spp. E. fectifica community (145)

Drainage flocrs: up to 1 mile wide,
gradients T in 100 to 1 in 500

Clayey alluvial soils with loose
subsoils: Fitzroy family (22)

Grassy woodland with frontage grasses.
E. papuana—E. alba community (23)

ApPprox.
Unit Area
(%)
1 13
2 58
3 8
4 g
5 8

Channels: up to 200 £t wide and 20 £t
deep

Channels, bed-loads of deep
sand and pebble. Banks, brown-
ish loamy alluvial soils: Robin-
son family (21)

Fringing forests and woodlands. FE.
camaldulensis—Terminalia platyphylla
fringing community. (42)
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O DoNNELL LAND SYSTEM (500 5Q MILES)

Stony undulaiing country with scattered hills, loamy skeletal soils, open woodlands with short grasses and
tesiricted cracking clay plains.

Geology.——Gneiss, granite, and schist of Lower Proterozoic or Archaeozoic age.

Geomorphology.—Formed by partial dissection of the Fitzroy surface—undulating terrain: gently sloping
low interfluves, scattered, rocky hills and ridges with restricted hill-foot slopes, and local cracking clay plains;
moderately dense rectangular pattern of incised drainage; relief mainly less than 30 ft,

T
GRANITE

GNELISS

Land Forms

Soils

Vegelation

Hills and ridges: less tham 200 ft
high; benched slopes up to 709%,
locally wvertical, and basal scree
slopes up to 35%

Ouicrop with limited areas of
reddish, shallow, gravelly skele-
tal soil (24)

QOpen snappy gum woodland with Plec-
frachne pungens, E, Brevifolia commun-
ity (1))

Hill-foot slopes; concave, up to 10%,
and less than } mile long; outcrop
and cobble debris in upper paris,
colluvial maatles in lower paris

Ouicrop, with reddish skeletal
soil (24). Some shallow red
sands: Cockatoo family (7)

Mixed grasslands with scattered irees
and shrubs. Local bare paiches, Chry=
sopogon spp.—Dichanthiwn fecundum and
Enneapogon spp, communities (48, 61)

InferHuves: flat or gently sloping
crests up to 1% and 1 mile wide,
with marginal slopes up to 29%;
cobble mantles and local outerop

Outerop, with reddish sandy and
loamy skeletal soils {24). With
shallow brownish sands and
loams over red clay: Mconah
family (17)

Very open grassy woodland with
Lineapegor  spp. and other short
grasses, E, brevifolia community (If)

Cracking clay plains: less than 1%
and 2 miles wide; hummocky sur-
faces

Dark brown self-mulching clays:
Wonardo family (14)

Mitchell grass and ribbon grass—blue
grass prasslands with sparse trees and
shrubs. Astrebla spp. and Chrysopogon
spp.—Dichanthiunt fecundunt and Chrysg-
pogort Spp. communities (47, 48, 49)

Alluvial drainage foors; up to % mile
wide with gradients T in 100 to I in
400; sandy surfaces with pebble
patches

Complex of greyish to browndsh
sands and loams over touph
domed c¢lays: Jurgurra family
(19). Mottled yellowish sandy
to loamy soils: Blliott family (6).
Clayey alluvial soils: Fitzroy
family {22)

Mixed grasslands as in unit 2

Approx,
LInit Atea
(%)
1 12
2 iz
3 51
4 6
5 10
& g

Channels: up to 300 ft wide and 15 {t
desp

Channels, bed-loads range from
deep sand to cobbles, Banks,
brownish loamy alluvial soils:
Robinson family (21)

Open woodland fringing community
with patches of frontage prasses. E.
caomaldufensiy community (40)
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PrcEon Lanp SysteM (1300 sQ MILES)

Stony undulating country with scattered rocky hills, sandy shallow soils, grassy woodlands and curly spinifex.

Geology.—Gneiss, schist, minor granite, and minor quartz reefs of Lower Proterozoic or Archaeozoic age.

Geomorphology.—Formed by partial dissection of the Fitzroy surface—undulating terrain: sirike belis up to
10 miles wide and 3¢ miles long, comprising broad interfluves and hill-foot slopes with relief up to 30 ft, scat-
tered gneiss hills, schist ridges, and minor quartz reef ridges, mainly less than 100 ft high but locally attaining
300 ft; dense rectangular or branching pattern of incised tributary drainage, with through-going alluvial trunk

floors,

H 3i SCHIST 111121 GHEISS
Approx . .
Unit Area Land Forms Soils Vegetation
(%)
i 24 Rocky hill slopes: benched, up to | Predominantly outcrop Very open woodlands with Plectrachne

70%, locally vertical, with basal
seree slopes up to 35%

pungens. E. brevifolia commupnity (3);
also 16, 54

Lower slopes and interfluves: con-
cave lower slopes, up to 10% and
less than 1 mile long; interfluves up
to 3 miles in extent, and 10 It high,
with slopes less than 5%; locally dis-
secled up to 30 ft into spurs with
genily sloping crests and marginal
slopes up to 25%; colluvial manéles
with cobble paiches and local oni-
crop

Sandy and luan}y, gravelly skele-
tal soils (24) with some gqutcrop

Very open grassy woodland with Plec-
frachne pungens and Enncapogon sSpp.
E. brevifolia and E. dichromophlcia
alliances (1f, 3, 8c, 11); locally 8z

Dirainage floors: vp to 1 mile with
marginal slopes up to 2% and gradi-
enis I in 200 to 1 in 800; pebble-
strewn scalded surfaces

Brownish sands and loams over
red clay: Moonah family (17),
lithic in nature on marginal
slopes

Grassy woodland with  Chrysopogan
spy, and frontage grasses. FE. dickro-
mog;kfor‘a and E. papuena alliances (8d,
22a

2 55
3 i1
4 10

Channels: up to 200 ft wide and 10 ft
deep, incised in bed-rock; ranging
from head-water channgls, gradisnts
up to 1 in 30, to main channels with
gradients as low as 1 in 800

Channels, bed-loads range from
sand to cobbles. Banks, brown-
ish loamy alluvial soils: Robin-
son family (21)

Fringing foresis and woodlands. E.
eamaldulensis—Terniinalic platyphyilla
fringing communities (42, 43); smaller
streams 33
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NELLABUBLICA LAND SysTEM (1000 SQ MILES)

Undulating limestone country with scattered low hills and cracking clay plains, Open grassy woodlands,
grasslands, and spinifex.

Geology.—Dipping or gently folded limestone, calcareous sandstone, and shale of Devonian age.

Geomorphology.—Formed by partial dissection of the Fitzroy surface—undulating terrain: undulating plains
in sirike belts up to 4 miles wide and 50 miles long, with low interfluves and rocky surfaces, comprising pla-
teaux, rounded hills, and cuestas, up to 100 ft high; sandy or calcareous alluvial plains in the lowest parts;
moderately dense rectangular paitern of strike-controlled drainage; relief mainly Jess than 30 ft.

o LT

SO VRN ENY, T g
AN 2 G S R B N e T R S,
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SHALE ) @ LIMESTONE

Unit

Land Forms

Soils Vegetation

Rocky sorfaces: up to I mile in
extent; plateaux and hill crests slop-
ing less than 2%, dip slopes up 1o
5%: scarp and hill slopes comprise
vertical upper walls rising above
boulder-strewn slopes up to 50%

Mainly outerop with very lim- | Very open baobab and bloodwood
ited shallow soil formation woodlands with Triodic wiseana. E.
g AT s -

dic. ant Eregorii
alliances (8, 30)

51

Interfluves: up to 3 miles wide;
pebble-strewn  slopes typically less
than 2%, with local oulcrop; mar-
ginally dissected up to 20 ft

Shallow dark brown and reddish | Spinifex steppe and open woodlands
brown to dark grey, loamy to | with Triedia wiseana and Clrysopogon
clayey, calcareous soils: Oscar | spp.  E. dichromophioia alliance (B,
family {(11) 8d); locally Ie, 94, OB, 58

10

Sandy allevial aprons and plains:
aprons up to % mile long, gradients
1in 20 to I in 60, and plains up 1o 5
miles wide with gradients less than
1 in 200; traversed by shallow fcod
channels

Dark brown to dark grey loamy | Grassy bloodwood and box woodlands
to clayey calcareous soils: Neil- | with Chrysopogen spp. E. dichromo-
Iabublics family (10). Minor | phloia—E. argiflacen community (95)
areas of reddish sandy soils:
Yabbagoddy family (1)

20

Cracking clay plains; up to 1 mile in
extent with slopes less than 0-3%;
hummocky surfaces

Dark stvongly self-mulching | Miichell grass and ribbon grass-blue
heavy clays: Cununurra family | grass grasslands with scatfered frees and
1z shrabs, Astrebla spp. and Chrysopogon
spp.—Dichanthimn  fecundim communi-
ties (47, 48); locally 37a

Drainage floors: up to 300 yd wide,
gradients 1 in 100 to I in 500

Clayey alluvial soils: Fitzroy | Grassy woodlands with frontage grasses,
Family {22) E. papuana community (22a)

Channels: up to 130 {t wide and 10 ft
deep

Bed-loads range from sand to | Fringing forests and woodlands, E.
boulders on bed-rock camaldulensis—Terminalia Platyphylla
community {42); small streams 39
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GLENROY LAND S¥sTEM (600 sQ MILES)

Stony undulating shale country with broad alluvial drainage flocrs, yellowish fine-textured skeleial soils, open
woodlands with curly spinifex and grassy woodlands.

Geology.—Subhorizontal and gently dipping sandstone and shale of Upper Proterozoic age.

Geomorphology.—Formed by partial dissection of the Fitzroy surface—undulating terrain: broad, gently
rounded interfluves with scattered low hills and minor cracking clay plains; dense branching pattern of tribu-
tary drainage in upper parts and through-going alluvial trunk drainage; relief typically less than 30 ft with
infrequent hills up to 100 ft.

SANDSTONE

SHALE
ADDEOX. i
Unit ed Land Forms Soils Vegetation
(%)

1 50 Interfluves: up to 2 miles wide and | Yellowish, fine-textured skeletal | Open woodlands with moderately dense
Tess than 30 {t high with slopes up to .| soils {24) shimb layers and Plectrachne puvigens
284; locally with *‘stepped™ slopes and Chrysopogon spp. E. brevijolia
comprising steeper facels, up to alliance {14, 1¢); also 34
1-5%, separating gently sloping
facets, less than §:3% locally dis-
sected up to 20 ft into spurs with flat
or penlly sloping crests up to § mile
wide and marginal slopes up to 25%;
cobble maniles and local oufcrop

2 7 Hills: up to 100 ft high; bevelled | Outcrop and yellowish skeletal | Open woodlands with moderately dense
rocky crests up to £ mile wide and | soils high in rock fragmenis (24) | shrub layers and Pleetrachne pungens.
hill slopes up to 0% E. breyifolia community (14}

3 3 Cracking clay plains: up to 24 miles | Olive brown moderately mulch- | Ribbon grass-blue grass grasslends with
in extent with slopes less than 0+ 5%; | ing weakly cracking heavy clays: | scatiered trees and shrubs. Chrysopagon
marginally dissected up to 10 ft with | Wonardo family (14) spp.—ficharithium fecundun: community
slopes up to 5%; hummocky sur- {48)
faces

4 25 Alluyial drainage floors: sealed sur- | Mainly yellowish sandy to leamy | Crassy woodland ‘with frontage grasses.
faces up to § mile wide with levees up | soils of variable depth: Elliott | E. papuana community (22q); also 19, 27
to 3 ft high and 300 yd wide; gradi- | family (6), Some local areas of
ents 1 in 200 to 1 in 300 clayey alluvial soils: Fitzroy

family (22}

5 15 Channels: up to 100 ft wide and 20 fi | Channels, bed-loads range from | Fringing forests and wopdlands, E.

deep, locally incised in bed-rock sands to cobbles. Banks, brown- | camaldulensis~Terminalia  plaiyphyila
ish [camy alluvial soils: Robin-~ | fringing communities (40, 42, 43)
son family (21)

Comparable with the low undulating country {units 1, 4) of Pago land system, North Kimberley area,
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MyrooDAH LAND SYSTEM (2000 SQ MILES)

Qutcrop plain, with extensive scalded surfaces, spinifex and low very open woodlands.
Geology.—Gently folded Permian sandstone, shale, and sandy limestone; Jurassic lamproite;, Quaternary

aeolian sands,

Geomorphology.——Formed by partial dissection of the Fitzroy surface—plains: up to 70 miles in extent; soil-
covered areas, consisting of strike-aligned flats with degraded soils and low rises with relatively stable soil
surfaces; stony surfaces comprising outcrop plains and low cuestas; ill-drained linear depressions and sand
plain islands; sparse, through-going, channelled drainage floors with strike-aligned, generally unchannelled,
tributary floors; relief mainly fess than 30 ft.

SANDSTOHE

SHALE

@ LiIMESTONE

Land Forms

Soils

Vegetaticn

Soil-covered plains: regional slopes
generally less than 0:39; pebble-
strewn flats with sealed, scalded soil
surfaces; sirike rises up to 1 fi high
and 400 yd wide on siegper slope
facets up to 1%, with loose sandy
surfaces

Mainly brownish sands and
loams over red clay: Moonah
family (17). Some reddish loamy
soils with variable strew cover:
Tippera family (2)

Much bare ground. Extensive Triodia
intermedia prasslands (57). Groves of
Iow depauperate woodlands: Greviflea
striatu_and Bazhinie cunninghamii alli-
ances (34a, 344, 34e, 375) and 8b

Stony surfaces: plains sloping less
than @-5%, in strike belts up to 2
miles wide and up to 10 miles long;
cuestas with scarp slopes up to 10%
and 30 ft high; concave slopes np to
29% and up to 1 mile long, marginal
to main rivers outside land system

Ferruginized outferop and strew
(v;ith reddish loamy skeletal soils
4)

Spinifex grassland wilh very scattered
low trees and shrubs and local groves
of depauperate woodland. Tricdia inter-
media grassland (57) and Addansonia
gregorii woodland (31)

TH-drained strike depressions: up 1o
1 mile wide and 2 miles long, slopes
less than 0-39%; alternate scalded
flats and sandy stecper facels, up io
1% and 10D yd wide

Probably reddish brown crusty
?f;.)vy clays: Cherrabun family

Fringing woondlands of coolibah and
Triodia pung E. microih com-
munity (20c)

Sand plain islands: up to 3 miles in
extent, slopes less than 1%

Deep red sands, commonly with
some Jateritic gravels; Cockatoo
family (7}

Pindan and depacperale besfwood
woodlands. E, dichromophioin and
(;;revg’iea striate  alliances (10, 345);
also

Drainage floors: up io § mile wide
and 1 fi deep; gradients [ in 200 to
1 in 600, sealed surfaces with sand
hummocks

Complex of brownish sands and
loams over red clays: Moonah
family (17). With reddish sandy
and loamy soils: Tippera family
{2). Both commonly scalded
and sealed

Low beefwoad woodland with Chryso-
pogon 3pp. Grevillea siriatq alliance
(33); locally 344, 48

Approx.
Unit Area
(%)
1 66
2 18
3 5
4 4
s 6
[} 1

Channels: up to 100 ft wide and 10 ft
deep

Channels, bed-loads of deep
sand. Banks, brownish leamy
alﬂvial soil: Robinson family

Fringing woodland, E, camaldulensis-
Melaletica spp. community (41)
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CoWENDYNE LAND SysTeEM (700 50 MILES)

57

Stony, undulating basalt country with red earths and grassy woodlands, also extensive ¢racking clay plains

with grasslands.

Geology,—Basalt and dolerite of Upper Proterozoic or Lower Cambrian age.

Geomorphology.—Formed by partial dissection of the Fitzroy surface—plains: stony interfluves and cracking
clay plains, with low rises in headwater areas and scattered hills; moderately dense branching drainage pattern
in upper parts with sparse pattern of trunk drainage in lower parts; relief mainty less than 20 ft.

Approx
Unit Area Land Forms Boils Vegetation
%)

1 36 Stony interfluves: flat or gently | Deep red basaltic soil: Frayne | Open grassy woodland. On hills and
rounded cresis up to 1 mile wide, | family (3} rocky slopes: E. tectifica with Sehima
with marginal slopes less than 5% nervosum—-Sorghuni spp, (144). On lower
but attaining 7%, locally; colluvial slopes: E. tectifica E.  dichromophlsia
mantles with local outcrop with Sekima rervosmm-—Dichanthinm fec-

yrdum ground storey {15)

2 46 Cracking clay plains: up t0 4 miles | Dark self-mulching clays: Cun-~ | Grassland of Chrysopogon spp.—Dichan-
wide with slopes less than 1%; mar- | unurra family (£2) thinm  fecundum  (48); with scattered
ginally dissected up to 10 ft into trees and shrubs
rounded spurs up to % mile wide with
slopes up to 3%; hummocky sur-
faces

3 T Low Tises: up to 3 miles wide; { Deep red basaltic soils; Frayne | Open grassy woodland as in unit 1
pebble-strewn slopes less than 19 | family (3)

4 2 Hills: mainly less than 100 fi high, | Mainly outerap with shallow red | Low open grassy woodland, scattered
but up to 200 fi; rounded, rocky | basultic soils: Walsh family (4) | shrubs with Sekima nervasum—Sorghion
crests and benched slopes up to 60%, spp. ground storey. E. fectifica alliance
with keulder mantles (14ay

5 3 Drainage foors: up to 1 mile wide, | Limited areas of soils. Reddish | Low, open grassy woodland with scat-
gradients 1 in 200 to 1 in 500; central | clayey alluvial soils: Fitzroy | tered shrubs and Sehima nervosum-—
channelled éracis ap to 100 yd wide | family (22) Sorghwm spp. ground storsy. Com-

munity 14a

6 6 Channels: up to 100 ft wide and 10 ft | Bed-loads range from fine sand | Fringing forest or woodland. ZE.

deep

to cobbles

carmaldulensis—Terminalia platyphylia
fringing communities {41, 42); and 33 on
smaller channels

Comparable to a combination of Isdell, Barton, and Kennedy land systems, NMorth ¥imberley area.
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EGanN LAND SysteM (600 SQ MILES)

Outcrop plains with low lateritic rises, grassy woodlands and spinifex. Restricied cracking clay plains.

Geology.—Weathered gently folded silty sandstone and shale of Permian and Triassic age; Quaternary aeolian
sands. .

Geomorphology.—Formed by partiat dissection of the Fitzroy surface—plains: plains up to 8 miles wide,
extending along the strike up to 24 riles, with low, lightly stripped lateritic rises, restricted black earth plains,
and minor sand plain tracts; sparse, ill-defined drainage pattern locally with alluvial floors; relief less than
10 fe.

SHALE

SANDSTONE

Approx.
Unit Atea Land Forms Soils Vepetation
(%3 ;

1 70 Plains: slopes mainly less than 0+ 5%, | Yellowish loamy soils, com- | Low grassy woodland with variable
but attaining 1% locally; bevelled monly with laderitic gravels: | shrub layers and ground storeys, E.
outerap evident in linear rises less | Elliott family (6} dichromopiloia, Grevillea striata, and
than 1 ft high and up to 200 yd wide; Banhimia cunninghamii alliances (11, 34a,
extensively scalded sandy surfaces 374, 38¢); also localiy 84, 10, 49, 55
with pisolith detritus

2 15 Lighfly stripped rises: less than 10 ft | Reddish sandy and loamy scils, | Open spinifex. Triodia infermedia com-
high and up to 1 mile wide; sandy | commonly with reck fragments | munity (57); with patches of 10 and 16
surfaces with lateritic detritus and/or lateritic gravels; Yabbu-

goddy (1) and Tippera (2} [ami-
lies

3 8 Cracking clay plains: up to 1 mile | Light olive brown self-mulching | Mitchell grass and ribben grass-blue
wide and extending along the strike | clays: Wonardo family (14) prass grasslands, Asirebla spp, and
for up to 3 miles; gilgais and scalds Chrysopogen  spp.—Dichanthium  fecun-
locally, with cobble patches dum communities (47, 48)

4 5 Sand plain: up to } mile wide, with | Deep red sands; Cockatoo fam= | Low woodland (pindan) with prominent
slopes less than 1% ily (D Acacie shrub layer and Plectrachne

pungens—Chrysopogon  spp. _ ground
storey. E. dichromophivia-E. zygo-
phiylla—Acacia spp. community (10)

5 2 Drainage floors: up to 1 mile wide, | Probably brownish sand and | Grassy woodland with Chrysopogon
gradients 1 in 200 to 1 in 500; sealed, | loams over red clay: Moonah | spp. and frontage grasses. E. dichro-
scalded surfaces with numerous run- | family (17). Minor reddish | mephlola and Adansonia gregori alli-
nels and locally with channels up to | loamy soils! Tippera family (2) { ances (12, 33)

30 it wide and 4 ft deen; bed-loads
of deep sand
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Durrer LanD SysteM (200 sQ MILES)

Cracking clay plains with grasslands and scattered trees and shrobs.

Geology.—Genily folded Permian shale, siltstone, Timestone, and sandstone; Triassic shale.

Geomorphology

Formed by partial dissection of the Fitzroy surface—plains: strike tracts up to 20 miles

long and 10 miles wide, comprising almost flat cracking clay plains and restricted outcrop plains; sparse ill-
defined pattern of strike-controlled drainage; relief less than 10 fi.

@ LIMESTONE

SANDSTORE

Land Forms

Soils

Vegetation

Cracking clay plains: up to 10 miles
wide with slopes less than 0-29%;
sealed, cracking surfaces with gilgais
focally

Dark grey and brown self-
mulching heavy clays: Cunu-
nurra (12) and Wonarde (14}
families

Grasslands  with scattered trees and
shrubs. Asfrebla spp. and Chrysopogen
spp~Dichanthinm fecundum communi-
iies (47, 48); locally 37a

Ouicrop plains: up to 1 mile wide;
cobble-strewn slopes up io 2% with
locsl outcrop

Yellowish sandy soils of variable
depth: Tableland family (5).
Some ouicrop

Open grassy woodland with Chrysopo-
gon spp. E. dichromophloia-FE, grandi-
Folia community {12)

Apgrox.
Unit en
(%)
i 86
2 i
3 4

Drainage floors: up to 300 yd wide
with numerons shallow channels;
gradients I in 300 to 1in 500

Clayey allavial soils: Fitzroy
fumily (22) and juvenife cracking
clays (16)

Open coolibah _and Bauhiniqa fringing
communities. E._microtheca and Ban-
.gg;ia cunninghamiii alliances (20, 20c,
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FossiL Lann SysteM (1200 5Q MILES)

Extensive dark cracking clay plains formed on limestone deposits with grasstands.

Geology.—Quaternary calcareous allyvium; outcrops of Devonian limestone locally.

Geomorphtology,—Alluvial plains—iributary alluvial plains: strike belts up to 30 miles long and 10 miles wide
at the foot of limestone ranges, comprising cracking clay plains with minor gutcrop rises up to 20 ft high and
restricted, low, lincar sandy rises; sparse subparallel pattern of short drainage zones at upper margin, and
moderately dense pattern of subparallel anastomosing distributary drainage in belts up to 6 miles wide in lowest

WINDJANA L.S.

Land Forms

Soils

Vegetation

Cracking clay plains: gradients
mainly less than 1 in 500 but up to
1 in 100; focally with marginal dis-
section up to 20 ft; hummocky sur-
faces with gilgais

Dark grey and brown, strongly
seif-mulching heavy clay: Cunu-
nurra (12), Wonardo {14) fami-
lies. Commonly with gilgais

Mitchell grass, ribbon grass-blue grass,
and ribbon grass grasslands and very
open grassy woodlands, Astrebla spp.,
Chrysepogon  spp.—Dichanthinm fecun-
dronr, and Chrysepogon spp. communi-
ties (47, 48, 49) and Bawhimia cunning-
kamii alliance (374, 38c); locally 205

Outcrap slopes: [ess than § mile in
extent; cobble-sirewn slopes up to
0%

Outcrop  with  shallow, dark
brown and grey, loamy to clayey
calcargous soils: QOscar family

an

Spinifex with scattercd trees and shrubs,
and open woodlands. Triodia wiseana
community (58) and E. dichromophioia
alliance (8a, 8b)

Sandy rises: up to 2 ft high and less
than 100 yd long, flanked by narrow
linear depressions up fo 1 ft deep

Yellowish sandy soils; Table-
land family (5}

Open grassy woodland with Chrysapo-
gon spp.  E. dichromophloin-E. argil-
Izcea community (99}

sectors.
Approx.

Unit ea
(%)

i 83

2 4

3 T

4 12

Drainage zone: up {o + mile wide,
with numerous channels up to 60 ft
wide and 15 ft deep; gradients 1 in
200 to 1 in 2000

Dark grey and brown, strongly
seli-mulching heavy cracking
clay: Cumnnurra  (12) and
Wonardo (14) families

Open grassy woodland with Chrysapo-
gor Spp.—Dichanthium fecundum, front-
age grasses, and Chrysopogor spp.
ground storeys. Barhinia cimninghamii
alliance (37a, 375, 39); locally 43
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CoONANGOODY LAND SysteM (300 SQ MILES)
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Sandy alluvial plains with broad through-going drainage floors, low grassy woodiands.

Geology.—Quaternary alluvium derived mainly from sandstone and shale; aeolian sands,

Geomorphology.—Alluvial plains—tributary alluvial plains: sandy plains extending up to 3 miles downslope,
with low interfluves formed by sand plain and minor outcrop plains; trunk drainage floors with anastomosing
channels and broad linear drainage depressions in the lowest parts, elsewhere broad tracts receiving diffuse
run-on from adjacent uplands; gradients mainly between 1 in 500 and 1 in 100,

CAMELGOODA LS. .

Land Forms

Soils

Vegetation

Alluvial plains: gradienis mainly less
than 1 in 500 but attaining 1 in 150
at upper margins; degraded soil sur-
faces

Yellowish sandy seils with local
alluvial or solonetzic tendencies;
Tableland family (5)

Very apen, low grassy woodland with
short grasses and patches of Chrysopo~
gon 5pp. Bmdinia cunvinglamii—Ventis
lage vimiralis community (38¢); also 1f

Sand plain islands: up to 2 miles
across; uniformly sloping or gently
undulating, with relief up to 6 ft and
slopes up to 3%

Mainly deep red sands: Cocka-
too family (7). With deep yellow
sands: Pago family (8) in shal-
low depressions

Open stunted woodland with patchy
shrub layer and Triodia pungens,
Chrysopogon spp., and Aristida browni-
ana, Grevillea strieta end Berhinia
cunninghamii alliances (344, 376, 380)

QOuterop plains: stony surfaces up to
2 miles across, slopes less than 1%,
marginally dissected up to 30 ft;
thin patchy cover of sand and grit
and much outerop

Variable soil cover depeading on
lithelogy, Mainly reddish skele-
tal sail {24}, high in rock frag-
ments with 50% strew cover.
Minor amounts of shallow, dark
brown and reddish brown,
loamy to clayey, calcareous soils:
Oscar family (11)

Much bare ground; patches of grass-
lands, Communities 57, 35, 54; and 58
on calcareous soils

Linear drainage depressions: up to
% mile wide and 3 miles long; firmed
surfaces locally with pans up to 3
mile across

Yellowish sandy soils commonly
with Iateritic gravels and hard
subsoils: Tableland family (3).
Brownish, massive, intractable,
silty to heavy clay in pans (30)

Low beefwoed woodland with Clhiryso-
,E:loga)n spp. Grevillea strinta community
3da

Approx.
Unit Area
(%)
1 52
2 23
3 8
4 3
5 11
6 3

Drainage floors: up o 2 miles wida,
gradients mainly between 1 in 200
and 1 in 500; lightly firmed hum-
mocky surfaces with scalds up to
4 mile across; levees up to § mile
wide; loose sand rises up to 6 ft high
at outer margins

Grey to brownish sands and
lopms over tough loamy sub-
soils or tough, domed clays:
Tarraji (18) and Jurgurra (19)
families

Low beefwvood woodland with Triodia
pung)ens. Greviflea siriafa commmnity
)

Chagnels: up to 500 ft wide and 20 ft
deep

Bed-loads of deep sand

Fringing woodland with Chrysopogon
spp. Community 20a
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CALWYNYARDAH LAND SysTEM (500 5Q MILES)

Alluvial plains downslope from lateritic remnants, yellowish loamy soils, beefwood grassy woodlands.

Geology.—Quaternary alluvium; weathered gently folded sandstone and shale of Permian and Triassic age.

Geomorphology.—Alluvial plains—tribatary alluvial plains: up to 12 miles in extent, comprising loamy allu-
vial plains with extensive scalded areas and minor sand plain islands, occurring downslope from restricted
lateritized summit remnants; sparse pattern of subparallel alluvial drainage floors.

LATERITE

SANDSTOMNE

Unit

Approx,
Arca
(%)

Land Forms

Soils

Vegetation

Summit rempanis: up to 50 ft high;
sandy sl(c)[pes less thun 0-3%, but up
to 7% adjacent to breakaways, with
local exposures of laterite and wea-
thered tock; delimited by break-
aways up to 40 ft high or by stony
slopes up to 2%

Reddish _loamy soils: Tippera
family (2). Laterite exposure in
amd marginal to breakaways

Mainly spinifex grassland with scattered
trees and shrubs. Trioedia infermedia
community (57); locally 54 and 16

Lower slopes: concave, up to 3%, and
less than 1 mile long, forming gently
rounded spurs up to 5 f! high and
% mile wide with marginal slopes less
than $%; colluvial mantles and local
oufcrop

Complex association of reddish
sandy and loamy scils; Tippera
family (2); and brownish loams
a\:;,)r red clay: Moonah family

Spinifex grassland and low beefwood
woodland., Trivdia intermedic commum-
ity {57y and Grevillea striate aliiance
(34b and 340)

44

Alluvial plains: up to 2 miles in extent
with gradients 1 in 200 to 1 in 500;
lightly seated spndy surfaces with
pebkle patches

Yellowish sandy soils with lat-
erite gravel horizon: Tableland
family (5)

Low beefwood woodland with Plec-
trachne pungens, Chrysopogon spp., and
Triodia pungens. Grevillea siriata alli-
ance (34a, 345, 34c)

36

Scalded tracts: extending up to 4
miles downslope, gradients 1 in 150
te 1 in 600; sealed, psbble-strewn
suf['aces truversed by shallow run-
nels

Association of greyish to brown-
ish sands and loams over tough
domed clays: Jurpurra family
{19). With yellowish sandy to
loamy soils: Ellioit family {6)

Much bare ground; patches of beefwoad
and Beuhinia woodlands with Plec-
tracline pungens and Chrysopogon spp.
Bauhinia cnmwinghamii and  Grevillea
siriata alliances (34a, 34c, 38a); also
locally grasslands (49, 54)

Sand plain islands: up to 1 mile wide
with slopes up to 2%

Deep red sands: Cockatoo fam-
ily (7)

Woodland with prominent Aeacia talf
shrub layer and Plecirachne pungens—-
Chrysopogon spp. ground siorey, E.
dichromophioie alliance (10, 11) and 56

Drainage floors: up to 4 mile wide,
gradients 1 in 100 o 1 in 500 locally
with channels up to 20 £t wide and 4
t deep

Brownish sands and [pams over
red clay. Moonah family (17),
Minor occurrence of reddish
ﬁ;ady soils: Yabbagoddy family

FPringing communities (20¢, 33)
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ATLEXANDER LAND SysTEM (500 5Q MILES)

Stable, old flood-plains, dark cracking clays, Miichell grass grasslands and open grassy woodlands,

Geology.—Quaternary alluvium.

Geomorphology.—Alluvial plains—stable flood-plains: extensive plains of dark cracking clays with shallow
marginal dissection adjacent to restricted active levee zones; meandering, anastomosing channels; gradients

1 in 2000 to 1 in 4000,

Pnit Axen Land Forms

Soils

Vepgetation

1 2 M ain channels: up to 500 yd wide and
40 {t deep, distzibutaries up to 100 yd
wide and 20 ft deep; focally incised in
bed-rock

Channels, no soil. Banks,
brewnish loamy alluvial soil:
Robinson family {21}

Fringing forests and woodlands. E.
camaldulensis—Terminalia platyphyile
fringing community {42}

2 5 Levee crests: up to 4 ft high and less
than % mile wide; river banks dis-
sected up to 20 ft

Clayey, micaceous, alluvial
soils: Fitzroy family (22)

Open prassy woodland with scattered
or patchy shrubs, moderately dense,
tall to medinm-height grass layer and
paiches of short annual grasses., Forbs
seasonal, . papuana gllinnce (224, 225)

3 16 Levee back slopes: up lo 19 and %
mile long; hummocky, scalded sur-
faces

Brownish juvenile cracking clays
(16}

Similar to unit 2 but more open, grasses
sparser, scalding common, Communities
22a, 22b; locally 202

4 73 Plaing; almost flat plains up to 15
miles in extent with marginal slopes
about 0:2%; sealed, hummecky sur-
faces, and gilgais up to 3 ft deep
locally

Dark self-mulching heavy clays:
Cununurra family (12)

Grassland communities with scattered
irees and shrubs. Astreble spp. (47),
Chrysapogon  spp—Dichanthitm  fecun-
dim (48} and locally 205

5 4 Minot charmels and billabongs: chan-
nels up to 200 yd wide and 15 £t deep,
billabones typically about 100 yd
wide and less than % mile long

Brownish, silty to heavy clays:
billabong floor soils (30}

Open coolibah woodland fringiog com-
Elhuilltlcs. E. microtheca alliance {204,
c
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CrEsTNUT LAND SysTEM (150 sQ MILES)

Restricted stable flood-plains above the level of the active flood-plains, sandy to loamy reddish soils with
soft spinifex grasslands with scattered trees.

Geology.—Quaternary alluvium,

Geomorphology.—Alluvial plains—stable flood-plains: plains up to 30 ft above active flood-plains; with mar-
ginal, stony erosional slopes; surface drainage absent except for minor ill-defined floors with shallow channels,

MYROODAH L.S.

Land Forms

Soils

Vegetation

Plains: up to 10 miles jn extent,
ocally with drainage floors up to 100
yd wide; lightly firmed sandy surfaces
with pebble patches; gradients less
than 1 in 200

Mainly reddish loamy soils: Tip-
pera family (2). Some reddish
sandy soils: Yabbagoddy family

Soft spinifex grassland and very open
woodlands with Triodic pungens and
Plecirachne pungens. Communities 55,
858, 8¢, and lacally 345, 20c

Approx.
Unit ATea
(%)
1 88
2 12

FErosional slopes: pebble-strewn con-
cave slopes, up (0 2%; minor sirue-
tural benches

Mainly reddish sandy soils:
Yabbagoddy family (1). Some
Eg&ldish skeletal soil and outcrop

Spinifex grassland with very scaitered,
stunted trees and sheubs, Triadia inter-
media community (57)
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Drapa LAnND SysTEM (1600 sQ MILES)
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Active flood-plains with extensive back plains of cracking clays, grasslands and grassy woodlands.

Geology.—Quaternary alluvium,

Geomorphology.—Alluvial plains—active flood-plains: extensive back plains of dark cracking clays with
shallow linear depressions and deeper billabongs, traversed by minor channels; scalded, levee zones flanking
meandering and anastomosing channels; main gradients between 1 in 2000 and 1 in 4000 but up to 1.in 400
on tributary flood-plains.

Land Forms

Soils

Vegetation

Main channels: up fo % mile wide and
40 ft deep

Channels no soil. Banks brown-
ish loamy alluvial soils: Robin-
son family {21)

Fringing forests and weodlands, E.
Idulensis—Terminali platyphylla
fringing communities {42, 43)

Levee crests: maioly up to 5 ft high
and 4 mile wide, but attaining } mile
inside meanders; bank slopes up to

1%

Mainly clayey alluvial soils:
Fitzroy family (22)

Open prassy woodland with scattered
or patchy shrubs moderately dense, tall
to medium-height grass layer, and
patches of shert annual grasses. E.
prapuana alliance (224); locally 22p.
Forbs seasonal

Levee baclc slopes: up to 0:5%, and
3 milg long, locally up to 2 miles long;
broadly undulating with low rises up
to 2000 ft across and local slopes up
to [%; hummocky, scalded surfaces

gl'sgwnish juvenile cracking clays

Very open prassy wocdland or grass-
land. Subject to degradation and scald-
ing. Patchy, tall to medium-height
prasses, short annual grasses, and forbs
in season. F. papuana, E. microtheca,
and Bawuhinia  cunninghamii  alliances
(204, 208, 21, 224, 374, 38¢); and locally
48, g‘{ighest-rainfall parts also include

3,

Back plains: almost flat plains up to
5 mifes wide with marginal slopes up
to 0-29%, including rises up 1o 3 ft
high and 1 mile across with slopes up
to 0-4%,; sealed, hummocky surfaces
with microrelief, and gilgais up to
3 it deep locally

Mainly dark self-mulching clays
with some dark brown self-
mulching elays: Cununurra (12)
and Wonardo (14) families

Grasslands with scaltered trees and
shrubs. Astrebia spp. and Chrysopogon
spp.—Richanthium fecundum communi-
ties (47, 48); locally 205, 375, 55. Also
areas of annual grasses and forbs

Deprossions: up to § mile wide and
3 It deep; hummocky, sealed sur~
faces

Grey crusiy heavy clays: Myroo-
dah family (13)

Variable, but commounly tall to medium-
height perennial prasses. Chrysapogon
spp.—Dicihanthium feerndum and Chryso-
pogor  spp. communitics {48, 49).
Locally annual grasses or forbs

Approx.
Tnit Area
%)
1 5
2 8
3 24
4 46
5 7
6 10

Minor channels and hillabongs: chan-
nels op to 200 (t wide and 15 Ft deep,
occurring singly or in zones up to
1} miles wide; billabongs up to I
mile wide and 2 miles long, often
finked in series

Mainly brownish, massive, in-
tractable silty to heavy clay (30)

Fringing woadlands (20g, 20¢, 21)
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GoGO LAND SysTeM (600 sQ MILES)

Active flood-plains with broad levee zones and moderately extensive back plains of cracking clays with grass-
lands and grassy woodlands.

Geology.—Quaternary alluvium,
Geomorphology.—Alluvial plains—active flood-plains: extensive levee zones, locally flanked by broad flat-
bottomed depressions; testricted back plains with billabongs, traversed by minor channels; meandering anas-
tomosing chamnels; gradients 1 in 2000 to 1 in 4000.

Approx.
Unit rea Land Forms Seils Vegetation
(%)
1 6 Main channels: up to 4 mile wide and | Channels, no soil. Banks, | Fringing forests of several layers. E.
40 ft deep brownish loamy alluvial soils: | cemaidulensis-Terminalia  platyphylla
Robinson family (21) fringing community (42)
2 20 Leves crests: up to 8 ft high and § | Mainly clayey, micaceous ally- | Open grassy woodland with scatfered
mile wide; bank slopes up ic 1% vial soils: Fiizroy family (22). | or patchy shrubs, moderately dense tall
Somie loamy alluvial soils; Rob- | to  medium-height frontage grasses,
inson family (21) patches of short natnual grasses. Forbs
seasonal, E. papuana alliance (22a, 22b);
also 84
3 47 Levee back slopes: up to 0-5%, but | Brownish juvenile cracking clays | Grassy woodlands more open than in
atiaining 1%, locafly, and up to 1 | (16) unit 2, with bare scalded areas. K.
mile long; hummocky, scalded sur- papuana and E. microtheca alliances
faces {20a, 21, 22p, 22b); also locally 48.
Highest-rainfall paris also 24
4 11 Back plains: up to 1 mile wide, with | Mainly dark self-mulching heavy | Mitchell grass and ribbon grass—blue
slopes less than ¢-1% but attaining | clays: Cununurra family (12). | grass grassland with scattered irees and
0-5% at margins; with linear depres- | With dark brown self-mulching | shrubs; also large areas of anmual grasses
sions up 1o } mile wide and 3 ft deep; [ clays: Wonardo family (I4). | and forbs. Astrebla spp. and Chrysopo-
hummocky, sealed surfaces with | Gigais common gor spp.—Dichanithium fecundum com-
gilgais locally munities (47, 48); locally 375
5 [ Depressions: up to § mile wide and | Dark grey crusty beavy clay: | Tall to medium-heighi perennial grass.
3 ft deep; short marginal slopes up | Myroodah family {(13), com- | land, or annual grasses and forbs, vary-
o 1% monly showing recent alluvial | ing according to conditions of flooding.
influence Clrysopogon  spp.—Dichanthiunt  fecun-
dum and Chrysopogon spp, (48, 49
6 10 Minor channels and billabongs: chan- | Brownish, massive, intractable, | Grassy woodland fringing communities,

nels up o 10 ft deep and 300 yd wide;
billabongs np to 2 miles [ong, often
in linked series

silty to heavy clays (30)

varying acgording to conditions of
flooding. E. microtheea alliance (20a,
20¢, 21)
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Yeepa LanD SysTeM (6100 sQ MILES)

Sand plain, deep red and yellow sands, pindan and talli woodlands,

Geology.—Quaternary aeolian sands.

Geomorphology.—Sand plain and dune fields with little organized drainage; sand plain up to 10 miles in extent,
with shallow valleys, plains with thin sand cover, and scattered pans; with limited surface drainage in zones
of sheet-flow up to 2 miles wide and extending up to 5 miles downslope from adjacent uplands.

]
a
.
ol
z
>t
4]
=
]
]

Unit Arvea Land Forms

Soils

Vegetation

1 82 Sand plain: up to 10 miles in extent;
slopes mainly less than 1% but up to
29 [ocally; infrequent rocky hiils
less than 100 ft high with boulder-
strewn slopes up to 609%

Deep red sands; Cockatoo fam-
ily (7)

Woodland (pindan) with prominent
Arvacia shrub layer and Plectrachne pun-
gens—Chrysapogon spp. ground storey.
E. dichromopideia alliance {10, 11).
Higher-rainfall parts: E. miniata alliance
{28, 29); also 14c¢

2z 14 Shallow valleys: up to 3 miles wide;
gently uadulating floars, with slopes
up to 3%,

Reddish sandy soils: Yabba-
goddy family (1). With deep
yellow sands: Pago family (8) in
higher-rainfall areas

Grassy woodlands with patchy Adcacia
shrub layer and Chrysopogor spp.
E. tectifica and E. ergiflocea alliances
(145, 18); alse 31. Higher-rainfall
paris: E. mintata alliance (28, 29)

3 3 Plains with thin sand cover: up to
2 miles wide, with slopes less than
0-5%,; strike-aligned, scalded flats
with intervening rises up to 250 yd
wide and 1 ft high; discontinuous
sand mantles with pebble paiches
and oultcrop locally

Probably yellowish sandy soils:
Tableland family (5). Scalded
areas of greyish sands over
tough loamy subsoils: Tarraji
family (18)

Open patchy woodland with Chrysopo-
gorn spp. and Plectrachre pungens,
paiches of paperbark trees. Grevillea
striata, Bauhinia  crnninghanii, and
glg;'l'm'euca spp. alliances (34a, 34¢, 375,

4 1 Pans: less than + mile wide and 5 ft
deep, with short marginal slopes up
to 1%; sealed, cracking suifaces

Brownish, massive, intractable,
silty to heavy clays (30)

Various tall grasses (48), with fringes of
bloodwood and paperbark weodlands.
E. polycarpn and Melalence spp. alli-
ances (26, 36)
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CaMercoona LanD SysTeM (5400 8Q MILES)

Extensive dune ficlds, pindan and other low wooedlands,

Geology.—Quaternary aeolian sands.

Geomorphology.—Sand plains and dane fields, with litfle organized drainage: stable dune fields with swales
opening locally into sand plain; restricted marginal plains with thin sand cover occur adjacent to dissected
tracts and there are miror, isolated hills up to 200 ft high; limited surface drainage mainly as sheet-flow in
tracts downslope from uplands and extending for short distances into dune fields; relief up to 40 ft.

~
CALWYNYARDAH L.S.

Approz,
Unit Area Land Forms Boils Vegetation
(%}

1 24 Dunes: linear, up to 40 ft high and 20 | Deep red sands: Cockateo fam- | Low woodland of bloodwood and/or
miles long, with narrow wuneven | ily (7} Bauhinia with prominent tall shrub
crests; flanks slope 3-159; on north layer characterized by Acacle spp. and
side and up to 20% on south Plectrachne pungens, Triodia pungens,

and Plectrachne pungens-Chrysopogon
spp. ground storeys, E. dichromophioia
and Bawhinia cunninghamii alliances (10,
384, 385); crests 38¢, locally 55

2 66 Swales and sand plain: swales up to | Reddish sandy scils: Yabba- | Low scrubby woodland with prominent
1 mile wide with {lat floors and con- | goddy family (1) tall shrub layer and Plectrachne pun-
cave marginal slopes up to 2%; gens—Clirysopagon spp., Plecirachne pun-
locally opening info sand plain up to . gens, and Chrvsopegon spp. ground
2 miles in extent storeys. B. dichromophioia and Grevillea

striafa alliances (10, 8¢, 12, 34a); locally
34b, 37b, 57

3 3 Tracts receiving ras-ca: Up to 1 mile | Motiled yollowish sandy soils: | Similar to unit 2 but with patches of
wide gnd extending downslope for | Tableland family (5) paperbark trees (36)
up to 3 miles; slopes less than 0-5%

4 2 Plains with thin sand cover: up to I | Mainly reddish sandy soils: | Complex of spinifex grasslands with
mile wide; lightly firmed slopes up | Yabbagoddy family (I), with | scattered trees and low open woodlands,
to 5% with Lnear scalds and local | some laterite and rock outcrop | Plectrachne pungens and Triadia pungens
outerap communities (54, 55); Bauhinia cnn-

ninghanii alliance (384, 388)
5 3 Pans and depressions: up to 2 miles | Depressions meinly greyish, | Comunonly Chrysopogen spp. grassland

wide; depressions very shallow with
firmed sandy surfaces; pans up to
6 ft deep, with heavily cracking sur=
faces and marginal slopes up to 1%

moitled, sandy to loamy seils
over tough, mottled, clayey sub-
soils: Hooper family (20). Pans
brownish, massive, intractable
silty to heavy clays: Billabong
floor soils (30}

5419). Fringes of Melalesca spp. (36) and
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Luruicut Lann SysTem (700 sq MILES)

Sand plain and dune fields with stony surfaces and scalded plains, spinifex and low open grassy woodlands.

Geology-—Quaternary aeolian sands; gently folded Permian sandstone, shale, minor sandy limestone.

Geomorphology.—Sand plain and dune fields with Little organized drainage: stable dune fields with pans and
shallow drainage depressions, with limited surface drainage mainly as sheet-fiow; soil-covered plains traversed
by channelled drainage floors; minor stony outcrop plams; relief mainly less than 30 ft but locally attaining

70 fi.

Land Forms

Soils

Vegetation

Dunes: linear, up to 30 fi high and
7 miles long with uneven crests;
flanks slope up to 15% on north side
and up to 20%, on sonth

Deep red sands: Cockatoo fam-
ily ()

Low open woodlands (pindan), sparse
to moderately dense Acacia spp. shrub
layer with Plectrachne pungens—Chryso-
pogor  spp., Triodia pungens, and
Aristida brownleng ground storeys. E.
dichromophloia, Grevillea striata, and
Bavhinic  cunninghamii alliances (10,
34h, 38c); locally 55

Swales and sand plain: swales up to 1
mile wide with flat floors and mar-
ginal slopes less than 2%; opening
into sand plain up to 5 miles in
extent, with slopes le.s than 1%

Reddish sandy soils: Yabba-
zoddy family (1)

Low open woodland ({pindan), with
prominent Acacig spp. shrub and small
iree layers and Plecirachne pungens—
Chrysepogon  spp., P. pungens, and
Triodia pungens, E. dichromophlaoia,
Grevillea strigig, and Bauhinia cinning-
hemii alliances (10, 12, 34q, 345, 378)

Stony outcrop plains: strike belts, up
to 1 mile wide and up to 5 miles long;
with slopes generally less than §-5%;
localized escarpments up fto 70 [t
high with slopes up to 609%

Ferruginized outcrop and strew
with loamy and clayey skeletal
soils (24)

Spinifex grassland and open hachab
woodlands with Plectrachne pungens-
Chrysopogon spp. Eround storey, TFis
odia intermedic community (57) and
Adansonia gregovii-E. perfoliata com-
munity (31)

Soil-covered plains: strike belis up fo
3 miles wide and 8 miles long extend-
ing in tongues up to ¥ mile wide
between dunes; traversed by drainage
floors up to & mile wide, gradients
between 1 in 200 and ] in 600, with
channels up to 100 £t wide and 6 ft
gccp; extensively scalded soif sur-
aces

Mainly brownish sands and
loams over red clay: Moonah
family (I7). Some reddishloamy
soils with variable sirew cover:
Tippera family (2}

Much bare ground with patches of low,
open beefwood or bloodwood woodland
with Chrysopogen spp. or Triadia pun-
gens. Greviflea siriata and E. dickromo-
philcia alliances {34a, 34b, 80)

Approx.
WUnit Area
(%)
1 16
2 40
3 14
4 25
B 5

Pans and drainage depressions: up to
2 miles wide; depressions less than
1 ft deep with firmed sandy sorfaces,
pans up to 5§ ft deep with bare,
cracking surfaces

Yellowish sandy and loamy
soils with fough subsoil: Elliott
Yamily (6)

Fringing woodlands of coolibah with
Triodia pungens, E. wicrotheca alliance
{20¢)
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SisTers LAND SysteM (1200 50 MILES)

Low sandy plateaux and sand plain with through-poing drainage, deep red sands and vellow loamy soils,
pindan and tall woodlands,
Geology,—Quaternary acolian sand on weathered, gently folded, or subhorizontal Permian, Triassic, and
Jurassic sandstone and shale,
Geomorphology.—Sand plain and dune fields with through-going drainage: sand plain crest surface, with

laterite exposures and rocky marginal slopes, restricted lower slopes, and extensive sandy valley plains; mod-
erately dense io sparse branching drainage pattern; relief mainly up to 40 ft, locally attaining 200 ft.

LATERITE 2 AEQLIAN SAND

SANDSTGHE

Unit

Approx.
a
(%)

Land Forms

Soils

Vegetation

49

Crest surface; up to 5 miles in extent,
with slopes less than 0+ 5%, ditaining
1% marginally; delimited by sandy
slopes up to 5% and 40 ft high, or by
slopes up to 25%, and 38 fi high, with
low discontinuous breakaways and
outcrops of laterite and weathered
rock; stripped rocky surfaces up to
2 mifes in extent behind breakaways,
or forming outlying plateaux up to
200 ft high with benched escarp-
ments up to 80% and with basal
scree slopes up io 35%

Deep red sands, high in lateritic
gravels on laterite, on crest sur-
faces, Cockatoo family (7); with
mainly [aterite and minor accur-
rences of reddish sandy soils,
Yabbagoddy family (1) on
breakaways

High-rainfall: tall woodland with
smaller tree layer, abundant tall shrubs,
and Plecirackne pungens—Chrysapogon
spp. ground storey, X, mixiata alliance
{28}; also 26 and 29. Lower-rainfall:
open woodland, patches of dense Aecaciz
shrubs with Plectrachue pungens—Chrysa-
pogon Spp. ground storey. E, dichro-

. moephivie alliance (10, 11) and 17

13

Lower slopes: up to 5% and 1§ miles
long, iraversed by shallow rummels;
colluvial mantles

Much outcrop. Some deep red
sands with lateritic gravels:
Cackutoo family (7)

High-rainfalf: similar to unit i. Lower-
rainfall: open woodland with patchy
shrub thickets and Plectrachne pungens—
Chrysopogon spp. and Pleefracime pun-
gens ground storeys. Adansonia gre-
gorti and E. brevifolia alliances (31, 3}

32

Valley phlains: up to 5 miles wide;
grit- and pisolith-strewn  slopes
mainly less than 0-2% but locally
attaining 1%; linear scalds up to
& in. deep, 200 yd wide, and 1 mile
long locally

Mainly yellowish sandy fo
loamy soils: Elliott fumily (6).
Areas of sealded greyish to
brownish sands and loams over
tough clays: Hooper family (20}

High-rainfall: grassy woodland with
Chrysopogon spp. ground storey, E,
nticrotheca community (20a); also 14b.
Lower-rainfall: low beefweod woodland
with Chirysepagon spp. and Plectrachne
pungens.  Grevillea strinta and  Adou-
sonia gregorii alliances (34a, 34c¢) and

Drainage floors: up to { mile wide,
gradienis 1 in 280 to 1 in 500, with
marginal sfopes up to 0-5%:; hum-
mocky, scalded sarfaces

Mainly yellowish sandy soils,
with greyish sands over tough
loamy subsoils — usuvally
stripped: Tableland (3} and
Tarraji (18} families

Grassy woodland with frontage grasses
and Aristida hygromeirica. E. papuana
alliance (22a, 225, 23, 24)

Channels: up to 200 ft wide and {5 fi
deep

Channels, bed-loads of deep
sand. Banrks, brownish loamy
'ztzllll.;vial soils: Robinson family

Fringing forests and woodland. E.
ldilensis—Terminali platyphplla
fringing community (42)




LAND SYSTEMS OF THE WEST KIMBERLEY AREA

LowANGAN LAND SysTEM (50 sQ MILES)

Sandy interfluves and lower sand plain, grassy woodlands and pindan.

71

Geology.—Quaternary aeolian sand; weathered rock and silicified nodular limestone of Jurassic age.

Geomorphology.—Sand plain and dune fields with through-going drainage: gently sloping sandy interfluve
crests with dissected lower slopes; lower sand plain and restricted alluvial plains; moderately dense drainage
pattern of branching tributaries and through-going alluvial floors; relief less than 50 ft,

Approx
Unit Area Land Forms Soils Vegetation
(%)

1 21 InterAuve crests: up to 1 mile in | Probably mainly outcrop with | Probably low open besfwood woodland
extent, sandy slopes mainly less than { minor areas of reddish skeletal | with Chrysopogoen spp. Locally dense
Q-5%, up to 1% locally; delimited by | soil (24) Acacia thickets on laterite exposures.
sandy slopes up to 5% and by out- Grevillea striafe community (34a); also
crop slopes up to 25% 17

2 15 Lower slopes: concave up to 3% and | Reddish sandy soils of variable | Open spinifex grassland with scattered
1 mile long; shallowly dissected into | depth: Yabbagoddy family (1) | shiubs. Triodia inufersedia community
spurs less than 300 yd wide; colluvial (37
mantles

3 33 Sand plain: up te 1 mile in extent, | Mainly deep sandy soils: Cocka- | Low open woodland {pindan) with
slopes less than 19 bui attaining | too family (7) prominent Acacia shrub layer and Plec-
2% locally trachne pungens—Chrysopogon spe. and

Plecirachne  pungens ground  storey.
Locally Acacia-dominated thickets, FE.
dichromaphloia and E. fectifica alliances
(10, 16); higher-rainfall parts 28

4 11 Alluvial plains: up to 2 miles wide, | Probably yellowish, loamy soils: | Prabably low beefwood woodland with
gradients below 1 in 200; scalded | Elliott family (6} Cheysopogon  spp.  Grevillea striata
surfaces locafly community (3da)

5 13 Prainage floors: up to 1 mile wide | Complex of yellowish sandy | Probably low open beefwood woodland
with extensive scalded tracts; gradi- | soils! Tableland family (5). With | with Clrysopogeon spp. Grevillea striata
jenis 1 in 100 to 1 in 500 scalded tracts of greyish to | communily (34a)

brownish sands and loaws over
tough domed clays: Jurgarra
family (19)
6 T Channels: ug to 200 ft wide and 15 ft | Channels, bed-leads of deep | Fringing woodlands, E. comaldulensis—

deep

sand. Banks, brownish loamy
alluvial soil;” Robinson family
@1

Terminalia platyphylle f{ringing com-
munities (40, 41); also 39




Low-lying sand plain and dune fields with through-going drainage, pindan.
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WaANGANUT LaND SysTEM (1500 $Q MILES)

Geology.—Quaternary acolian sands.

Geomorphology.—Sand plain and dune ficlds with through-going drainage: sand plain, mainly in the upper
parts, wiih stable dune fields, low-lying sand plain, and scattered pans and depressions; sparse to moderately
dense branching drainage pattern; relief up to 30 ft.

}
CARPENTARIALS,

Approx.
Unit Aren Land Forms Soils Vepetation
(%)

1 a7 Sand plain; up to 3 miles in extent; | Deep red sands: Cockatoo fam- | Woodlands (pindan) with prominent
broadly undulating, with relief up to | ily (7} Acacia shrub layer and Plecirachne purn-
4 1t and slopes up to 2%, or gently gens—Chrysopogon  spp. E. dichrama-
sloping, less than 1% phioia alliance (10), High-rainfall parts:

E. miniata alliance (28, 29); also 14c

2 11 Linear dunes: up to 30 it high and | Mainly deep red sands: Cocka- | Low woodland (pindan) with patches of
12 miles long, with flank slopes up to | too family (7). Pindan dunes | denss Acacie shrubs and Plecirecknre
15% with reddish sandy soils; Yabba- | pungens—Chrysopogon spp. and Aristida

goddy family (I) common spp. ground storeys. E, dichromophlpia
and Bauhinia cunninghainii alliances (10,
38c). High-rainfall parts: E. miniata
community (28)

3 43 .| Dime swales and Iow-lying sand | Mainly yeflowish sandy soils: | Grassy woodlands with paichy Acecia
plain: swales up to 1 mile wide with | Tableland family (5} Minor | shrub layer, Plecirachne pungens and
concave marginal slopes up to 5%, | amounts of reddish sandy soils: | Plecfrachne pungens—Chrysopogon spo.
rapidly decreasing te less than 1%; | Yabbegoddy family (1) ground storeys.  E. dichromophloia,
low-Iying sand plain up to }0 miles in E. tectifica, and E. microtheca alliances
extent with slopes less than 0:3%, (10, 14¢, 21)
attaining 1% locally

4 5 Pans and depressions: linear, up to | Yellowish, strongly mottled | Ribbon grass prasslands with patches
% mile wide and 3 miles long, com- | loamy soils: Elliott family {(6) on | of Plectrachne pungens and fringing
monly in linked series; depressions { depressions, Brownish, massive, | paperbark and bloodwood woodlands,
shallow with lightly firmed sandy i intractable heavy clays (30) in | E. polycarpa, E. microtheca, and Mela-
satfaces, and pans up to 5 ft deep | pans Jeuca spp. alliances (26, 21, 36)
with heavily cracking surfaces and
microrelief; short marginal slopes up
to 1%,

5 2 Drainage floors: mainly less than } | Complex of yellowish sandy | Complex of ribbon grass and paperbark
mile wide but up to 1 mile locally, | soils: Tableland family (5); and | trees. Melalenca spp, community (36)
with marginal slopes about 9-5%,; | scalded greyish and brownish | and Chrysopogon spp. community (49)
hummocky, extensively scalded sur- | sands and loams over tough
faces clays: Hooper family (20)

6 2 Channels: up to 100 ft wide and 15ft | Channels, bed-loads of deep [ Fringing forests and woodlands, E.
deep sand, Banks, brownish sandy {dulensis—Terminalia platyphyila

and loamy alluvial soils: Robin- | fringing community (42)
son family {21)
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TrAsER LanD SysveM (300 5Q MILES)

Sand plain with irregular dunes and local stony surfaces, pindan and low grassy woodlands.

Geology.—Quaternary aeolian sand; minor outcrops of gently dipping Cretaceous sandstone.

Geomorphology,—Sand plain and dune fields with through-going drainage: sand plain with frregular linear
dunes, plains with thin sand cover and Iocal outcrop, and low-lying sand plain flanking drainage floors; sparse
through-going trunk drainage with branching, locally incised tributaries; relief less than 30 ft.

SANDSTCGNE

Unit

Approx.
Area

%)

Land Forms

Soils

Vegetation

k1

Sand plaia: up to 3 miles in extent
with slopes less than 1% pans up to
£ mile wide and 3 ft deep locally,
with bare cracking fAoors

Reddish sandy socils: Yabba-

goddy family (). With browa-

i(sgh)massive heavy clays in pans
0

Low woodland (pindan) with prominent
Acacia shrub layer and Plecirachne pun-
pens—Chrysopogon spp. ground storey.
E. dichromophiloia—FE. zygophylla—Acacia
spp. community (10}

13

Sand dnmes: up to 4 miles long and
30 ft high; flanks slope up to 15%

Deep red sands: Cockatoo fam-
ity {7}

Variable. Woodlands as in unit 1. Also
mare open woodlands with Triodia pun-
gens and Arvistida browniana.  Bauhinic
cunninghamii alliance (385, 38¢)

16

Sand plain with outerop: up to 2 miles
in exteni with slopes less than 0- 5%,
marginally dissected up to 30 ft into
narrow spurs with slopes up to 5%,
discontinuous sand mantles and locat
ouicrop

Shallow, gravelly, reddish skele-
tal soil {24}. Sorme reddish sandy
soils; Yabbagoddy family (1},
Some outcrop

Open woodlands and paiches of pindan
with Plectrachne pungens—Chrysopogen
spp. ground storey. Adansonia gregorii
and E, dichromophioin alliances (31, 10);
locally 57 and 54

27

Low-lying sand plain: up to 1 mile
wide; slopes less than 0-3% but
attaining 1% locally

Yellowish, mottled, sandy soils:
Tableland family (5)

Complex of grassy woodlands and pin-
dan vegetation with Chrysopogos spp.—
Plectrachne spp., Chrysopogou spp., and
Plectrachne pungens. Bauvhkinia cunning-
hamii and E. dichromophlcic alliances
(1¢, 12, 37b, 38a); locally 344 and 38¢

Drainage flovrs: up to 300 yd wide,
gradients [ in 200 1o 1 in 500; sealed,
scalded surfaces with sand hum-
maocks

Probably yellowish, mottled
loamy soils: Elliott family (6)

Low grassy woodland with Chrysopogon
spp. Grevillea siviata and Bawhinia cun-
ninghanii alliances (34a, 375)

Changels: up to 100 ft wide and 10 ft
deep

Channels, bed-loads of deep
sand. Banks, brownish loamy
?:]!l_;l)ﬁﬂl soils! Robinsen family

Fringing weodlands and forests, E,
cameldidensis—Terminalia plaryphiviia
gréngmg communities (4f, 42, 43); also




74

Coastal couniry, bare mud flats and saline soils with halophytic vegetation.

N. H. 8PECK, R. L. WRIGHT, AND G, K. RUTHERFORD

CARPENTARIA LAND SysTem (1200 SQ MILES)

Geology.—Quaternary estuarine and liitoral calcareous mud and silty sand; aeolian sand.

Geomorphology.—Saline coastal flats: saline esinarine and littoral flats with extensive bare mud surfaces and
slightly higher samphire flats; mangrove fringes occur along the seaward margin, and short sandy slopes, with
outlying low sandy rises, occur at the landward margin; minor fixed dunes; dense, intricately branching pattern
of shallow tidal inlets; slopes mainly Iess than 0-379%,,

Land Forms

Soils

Vegetation

Inner slope: concave, Up to 1% and
250 yd long; lightly firmed sandy sur-
faces

Yellowish sandy soils, com-
monly mottled and shnwmg sal-
ine influence: Tableland family

()

Drainage mouths: up to 2 miles wide,
traversed by numerous runnels and
channels 3-150 ft wide and up to 3 ft
deep; vegetated sandy rises up to 2 ft
high with intervening bare sealed
surfaces

Variable so0il complex mainly
yveflowish, sandy soils: Table-
land family (5); and loamy ally-
vial soils: Robinson family (21).
Both exhibiting local saline influ-
ence

Thickets of Melulenca spp. with variable
ground storeys. Melulenca acacieides
alliance (35a, 358}

Samphire flats: up to 3 miles in
extent, with slopes less than 0-3%;
margins up to 9 in. above mud fiats

Brownish and greyish, calcar-
eous, saline loams (26)

Halophytic shrubland. Samphire com-
muynity (6

Mud flats: up to 4 miles wide with
slapes less than 0-3%; sealed, crack-
ing surfaces with microrelief

Dark saline muds (28)

Bare mud

Dunes; linear, up to 2 miles long and
20 ft high, with narrow, irregular
crests; flanks slope vp to 5%

Sandy <ommonly calcarcous
beach dunes (29)

Spinifex longifolius and other perennial
tusseck grasses and forbs with an open
shrub layer (dcacia spp.) and scattered
trees. Beach-dune community (60)

Slepes at lower margin of mud flats:
up to 0-3% and } mile long

Approx.
Unit Artea
(%)
I 8
2 2
3 19
4 40
5 2
6 ]
7 Il

Outer flats: up fo 2 miles in extent;
in shallow water or exposed at low
tide

Dark saline muds {28)

Low open mangrove community {(46)

Dense mangrove communities, Medinm-
height (6-10 ft) mangrove community
{45) gecuplies the inner part of this zone
and a taller community 10-25 ft high
(44) occuples the outer or seawards
margin
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RorpUCK LAnD SysTeM (150 sq MILES)

75

Saline coastal flats with broad plains of salt-water couch grasslands, samphire, and bare mud flats.

Geology.—Quaternary estuarine and littoral calcareous mud and silty sand.

Geomorphology.—Saline coastal flats: estvarine and littoral flats comprising grassy plains above high tides,
traversed by a close network of channels, and bare tidal mud flats; intervening samphire flats; mangrove fringe
along the scaward margins; dense, intricately branching pattern of shallow tidal inlets in lower sectors.
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Unit Area Land Forms Soils Vegelation
(%)
1 56 Plains: up to 16 miles in extent; | Salt flat soils (25) Sali-water couch pgrassland, locally
sandy, shell-strewn slopes, less than degraded. Sporobolus virginicus com-
0-1%, but attaining $-3% at lower munity {64}
margin and 1% at Jandward margin
2 13 - Samphive flats: up to 2 miles in | Brownish and greyish, caleare- | Halophytic shrubland, Samphire com-
extent with slopes less than 0-3%; | ous, saline loams and clays (26, | munily {66)
margins up to ¢ in. above mud flats | 27)
3 5 Mud flats: up to 1 mile wide with | Dark saline muds (28) Mostly bare mud
slopes less than 0-3%; sealed,
cracking surfaces with microrelief
4 4 Slopes at Jower marging of mud flats: Low mangrove coinmunity (46)
1p to ¢-39% and 300 yd long
5 4 Outer flats: up to } mile wide; in Medium-height and tall mangrove com-
shallow water or exposed at low tide munities {44, 45)
6 18 Channels: up to 300 ft wide and 3 £t | Mainly salt flat soils (25) Grasslands. Sporobolus virginicus com-
deep, bed-loads of deep sand munity {64}




PART II. CLIMATE OF THE WEST KIMBERLEY AREA

By E. A. Frrzratrick® and JEnMIrER M. ARNOIDT

I. INTRODUCTION

{a) Principal Climatic Features

The area lics within a region which, according to the K&ppen (1931}, Thorn-
thwaite (1931), and Meigs (1953) classifications, may be described as having semi-
arid and arid monsoonal climates, Almost all of the rainfall o¢curs between November
and April. During the remainder of the year falls are light and sporadic, and several
consecutive rainless months at this time are not uncommon. Temperatures during
the day are high throughout the year, but particularly so during the months just
prior to the wet season, when maxima over 100°F are frequent. Temperatures at night
are also normally high throughout the year, but at inland locations frosts do some-
times occur during the coolest months of the dry season. Marked seasonal contrasts
in humidity, cloud, and radiation are also characteristic.

(&) Meteorological Conditions

The following summary of meteorological conditions controlling the climate
of the area is based upon a statement provided by the Commonwealth Burcau of
Meteorology.

Two major weather types can be recognized, each characterizing one of the
major seasons; these arc separated by short transitional periods.

Between May and October an anticyclonic belt over the sobuthern half of
Western Australia and extending over the whole of the State is normal and prevailing
winds over the Kimberleys are easterly with little cloud. On occasion, however,
as a large southern depression moves eastward off the south coast, a low-pressure
trough extends to the Kimberleys. Winds back to north-west in advance of the trough,
change from west to south-west behind it, and then return rapidly to the normal
state. .
Towards the end of the dry season a low-pressure system develops over the
Kimberleys and extends southward, while a ridge of high pressure extends from the
semi-permanent anticyclone in the Indian Ocean parallel with the north-west coast.
Under these conditions surface winds are westerly in the coastal districts and easterly
it the eastern parts of the area. As the low-pressure system extends in inland areas
during November this situation occurs more frequently, Westerly winds bring
increased humidity, and scattered thunderstorms develop as the wet season approaches.
These westerlies are not permanent, being displaced from time to time by easterlies as
anticyclones over the southern divisions intensify and extend northward.

* Division of Land Research and Regional Survey, C.8.I.R.Q., Canberra, A.C.T.
+ Formerly Division of Land Research and Regional Survey, C.S.I.R.0O. Present address:
Department of Zoology, University of Queensland, Brisbane.
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During the wet season, a low-pressure area is generally situated over northern
Australia and a trough extends from the Northern Territory towards the Onslow—
Carnarvon area. The prevailing winds are westerlies in the coastal regions, but
further inland they are more variable, and at Halls Creek the frequencies of easterlies
and westerlies are about equal. Compared with the preceding four months, there
is a marked increase in humidity, cloud cover, and rainfall. Much of the rain comes
from thunderstorms, but the most widespread heavy falls occur as the result of
cyclonic disturbances.

Cyclones frequently originate in the Timor Sea, but occasionally come from
the Arafura Sea or even further eastward. Early signs of cyclone development are
low barometric pressure, increasing cloud and rain, and strengthening easterly
winds. Cyclones of this type generally bring extremely heavy rains and very strong
winds. As the cyclonic cenires move inland or pass southward, wind speed abates,
but heavy rain may continue for several days., Such disturbances are likely through-
out the wet season but are distinctly most frequent in January, Only rarely do they
oceur before December or after April.

30, L # MT. HOUSE

‘251,
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Fig. 2.—Isohyets and histograms of annual rainfall distribution (July to June) at recording
stations.

Towards the end of March and in April, the northward return of the anti-
cyclones is accompanied by a retreat of the trough over the Kimbetleys to the north,
at times beyond the coast. Under these conditions the northern part of the Kimber-
leys is often influenced by westerly winds while easterlies prevail in the southern
districts. The extent of the retreat of the trough largely governs the characterisiics
of April weather and the subsequent onset of the dry season.

II. GENERAL CrIMATIC CHARACTERISTICS
(2) Rainfall

Mean annual rainfall ranges from more than 40 in. in the extreme north-west
of the area to about 16 in. in the south-east. As shown in Figure 2, the annual iso-
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hyets run approximately parallel in an east-west direction except where the means are
30 in, or more, in which case the trend is more toward the north-east. Coeflicients of
variation of annual rainfall are in the order of 30 to 40%, and the average relative
variabilities range from 20 to 30%,. Variability is lower in the northern part of the area
than in the south; but even where least variable, rainfall is less reliable than in most
paris of tropical Australia with similar annual means. Since only a very small part
of the annual total is received during the dry season, these values effectively represent
year-to-year variability of wet-season rainfafl,

TABLE 2
PERCENTAGE OF DAYS HAVING RAINFALLS TN EXCESS OF SPECTIFIED AMOUNTS AT FOUR STATIONS (DAYS
WITHOUT RARN INCLUDED)

A?;gl;m Jan. | Feb. | Mar.j Apr. | May { June | July | Aug. [Sept.| Oct. | Nov. | Dec.
. Beagle Bay
001 38 |36 |32 9 6 3 3 1 1 2 5 120
0-25 19 (22 (16 | 39 2 11 1 2 |12
1-00 7 8 6 -] 1 1 4
2-00 ) 2|32 |11 1
4-00 1 1
Upper Liveringa

0-01 37 |30 |29 | 7 4 3 2 - 3 8 |23
0-25 19 15 11 2 2 1 1 1 2 10
1-00 6 [ 4 1 1 3
2-00 2 2 1 1

Mz, House
0-01 9 |37 |25 8 3 2 i 3 (12 |29
0-25 25 (22 |15 4 1 2 1 2 5 |17
1:00 9 7 4 1 1 4
2:00 1 2 1 i

Halls Creek
001 39 |35 |22 6 4 4 3 1 2 9 |27 |28
G-25 18 15 8 2 1 1 1 1 2 4 10
1:00 5 4 2 3
2-00 1 1 1

Mean monthly and seasonal rainfall characteristics for eight stations within,
or close to, the area are given in Table 1. These data show that, in general, the wet
season begins earlier and finishes earlier in the eastern part of the area than in the
west. January is the wettest month over the whole area, but high totals are also
recorded in December, February, and March. Rainfall in November and April is
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particularly variable because of year-to-year differences in the position and intensity
of the major controlling pressure and wind systems., Mean rainfall for the months
May to October is less than 0-5 in. at most stations, However, the means in this case
have little, if any, significance since individual falls are very sporadic during this
period. Qver most of this dry period, months without rain coccur in at least 50%
of all cases. In August and September, rain has been recorded in only 2 or 3 years
in 10, and when rain does occur at this time, the falls are frequently less than 0+ 10in,

Frequencies of daily rainfalls and wet periods have been determined from daily
records of all stations. For this purpose a wet period has been taken as an unbroken
sequence of days with recorded rainfall of 0-01