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PART I. INTRODUCTION 

The history of this survey goes back to 1945, when the Commonwealth Govern- 
ment established a committee to plan the coordinated development of northern 
Australia. The committee recommended that reconnaissance surveys should be 
undertaken in this part of the continent and that priority should be given to the 
Katherine-Darwin region. In 1946 the field work was begun, and in 1947 an advance 
report was distributed, subsequently revised, and published by CSIRO (Christian 
and Stewart 1953). 

Fig. 1.-Location of Katherine-Darwin, Tipperary, and Adelaide-Alligator areas. 

I t  was obvious that more detailed surveys would be necessary as the region 
developed. The £irst of these, of the original Tipperary land system, has been com- 
pleted (Speck et al. 1965). The present survey is the second and deals with the north- 
eastern third of the Katherine-Darwin region. The location of these three survey 
areas is shown in Figure 1. 

Publications consulted during the compilation of this Part, and which give 
a general background to conditions in the area, are by Bauer (1964), Bureau of 
Agricultural Economics (1964), Christian and Stewart (1953), Commonwealth of 
Australia (1958), Hill (1964), and the Northern Territory Administration, Agricultural 
Branch (1 965). 

* Formerly Division of Land Research, CSIRO, Canberra. 
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Like similar reconnaissance surveys done by the Division of Land Research, 
this one of the Adelaide-Alligator area is a broad study of the natural features and 
resources and a classZcation of the land according to land systems (areas each with 
its own characteristic combination of topography, soils, and vegetation, and con- 
sequently with its own agricultural potential). The survey technique also is similar, 
being based upon the interpretation of aerial photographs in which each land system 
is reflected by its own individual pattern. The mapping and description of the land 
systems are done by a scientific team of three-a geomorphologist, a pedologist, and 
an ecologist-who work throughout in close cooperation. 

Before going into the field, the team mapped the land systems tentatively by 
delineating and, as far as possible, classifying the apparently different types of country 
through stereoscopic study of the aerial photographs, run by run. The boundaries 
were then transferred from the aerial photographs to photo-mosaics to give the 
rudiments of a land system map. For f~lture study in the field, sample areas were 
selected in representative parts of each pattern, their number varying according to 
the size and complexity of the pattern. 

The team used a helicopter in the field, which speeded the work and made 
possible an even scatter of samples over this inaccessible area. Field work began 
towards the middle of July 1965 and lasted for 6 weeks. 

In the final period of laboratory work, the team members remapped and 
described the area in the light of their additional information. The land system 
map is at a scale of 1 :250,000, and maps at 1 : 500,000 show the geomorphology, 
soils, vegetation, and pasture lands. 

The area comprises just under 9600 sq miles of country south-east of Darwin, 
as shown on an inset to the land system map. 

The western boundary of the area is a straight line running north-south along 
long. 131°03'E. from the coast near Fright Point until it intersects the Adelaide 
River. Burrundie siding on the north Australian railway is the sonthernmost point of 
the area, from where the boundary runs in a straight line in a north-easterly direction 
to a point at lat. 12"47'S., long. 132'46'E. at the edge of the Arnhem Land plateau. 
The boundary then follows the escarpment northward to the coast at lat. 12"07'S., 
long. 132O43'E. on the north-eastern bank of the estuary of the East Alligator River. 
Off-shore islands are excluded. 

Place names mentioned in the text are shown in Figure 2. 
Although Darwin is about 15 miles west of the survey area it is historically 

and geographically closely connected with it. It  is therefore considered in some 
detail in this section. 1 

IV. HISTORY 

The Northern Territory, in particular its northern coastal region, has proved 
to be one of the most difficult areas of Australia to settle. 
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Fig. 2.-Place names. 

The first attempted settlement was made beside a small stream on the Melville 
Island side of Apsley Strait late in 1824. The settlement was called Fort Dundas. 
The reasoil for siting it on Melville Island and not on the mainland appears to have 
been based on an idea that some form of trade could be established with the Malays 
who frequeated the area in their fishing boats. This plan was a failure, however, and 
the rigours of isolation and the unexpected harshness of the seasonal tropical climate 
forced the abandonment of Fort Dundas in 1829. 

The second settlement was made at Raffles Bay in 1827, and the third at Port 
Essington on the Coburg Peninsula in 1838 (this site was the only one recommended 
by King). Both were established for the same trade reasons as Fort Dundas, and 
they too were abandoned within 10 years. 

Of more direct interest to the actual survey area are the voyages of the Beagle 
(under Wickham and Stokes). Operating from Port Essington between 1839 and 
1841, she explored the coast of Chambers Bay and further west. During the course 
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of these trips, Port Darwin and the Adelaide River were discovered. The Adelaide 
was explored upstream for 80 miles, high praise being given to what appeared to be 
fertile plains. Had they been seen in the wet season, no doubt there would have been 
far less enthusiasm displayed. 

Soon after this, in 1844, Dr. Ludwig Leichhardt struggled down to the coastal 
plains after a difficult journey up the Roper River and over the Arnhem Land plateau. 
He travelled along the East Alligator River, recording favourable comments about 
the country through which he passed. 

Later, after four unsuccessful and arduous attempts, Stuart in 1862 reached 
the Mary River after having traversed the continent from south to north. He explored 
the area as he travelled northwards down the river, eventually reaching the coast at 
Point Stuart, recording high praise for the region (no doubt biased by the comparatively 
dry and poor country through which he had previously travelled). Stuart's good 
reports did much to publicize the area at the time. 

In 1864, soon after South Australia took over administration of the Northern 
Territory, a party under B. T. Finniss chose an area at Escape Cliffs, near the mouth 
of the Adelaide River, as the site for a capital. The settlement soon began to decline, 
and Finniss's relief on a charge of dereliction of duty, followed by the appointment 
of Manton as Government Resident ia 1865, did nothing to improve the situation. 
One of the severest critics of the Escape Cliffs settlement was McKinlay, although 
his own abortive and expensive expedition to the East Alligator River achieved virtually 
nothing of significance. An explorer of considerable repute, he had been sent north 
by the South Australian government in 1866 to report on the region to the east of 
the Adelaide River. Escape Cliffs was finally abandoned in 1867. 

It  was not until 1869 that Goyder eventnally chose Point Darwin as the site for 
what was hoped this time would be a permanent capital. Under his initial leadership 
the settlement grew and became well established. Once a capital had been secured, 
the area underwent a comparatively rapid change. This was most noticeable between 
1869 and 1889. 

During this pekod gold was discovered (Goyder had initiated the search for 
this metal), the overland telegraph was constructed, and the fo~mdation of the present 
land tenure system was established when agricultme and grazing were commenced. 

Oenpelli, in the east of the survey area, was occupied intermittently by Euro- 
peans from 1906. The mission station was founded there in 1925, and more recently 
the road across the survey area was built to serve the mission. 

The first really important achievement in communications marked the begin- 
ning of northern development and aroused world-wide interest. This was the com- 
pletion of the overland telegraph. The work was begun from Darwin and Adelaide 
in 1870, and the two lines were joined near the centre of the continent in 1872. There- 
after the track from Darwin to Adelaide came into regnlar use in carrying supplies 
to the maintenance crews, but even so the area developed slowly nntil World War I1 
brought about a sudden improvement in communications, and a general foc~~sing 
of attention on the north. Telephone and telegraph communications in the survey 
area are still confined to a few pIaces along the western boundary, but the old track 
was improved and became an important link with the south during World War 11, 



and has remained so. Named the Stuart Highway, it is a sealed all-weather road as 
far as Alice Springs, running north-south just inside the western boundary of the 
survey area. The only other such roads in the area are the 22-mile access road to the 
Coastal Plains Research Station at Middle Point, a section of the road to Batchelor, 
and the 9-mile road to Fountain Head, which contiilues unsealed to Mount Harris. 

Brancliing east from the Stuart Highway are various small tracks and three 
other rather important roads. The principal one leaves the highway 47 miles from 
Darwin, traversing the survey area and terminating at tlie Oeilpelli Mission. The 
second runs from the township of Adelaide River and joins the Oenpelli road 
5 miles to the east of Clarks Crossiilg on the Mary River. The remaining road runs 
from Pine Creek, entering the survey area near Mount Partridge and linking up near 
Jim Jim Creek. 

These three roads and the access tracks that branch off them to pastoral leases 
and abattoirs are impassable in the wet season (November-April) and are poor 
even in the dry season. Their standard, however, is gradually being improved by some 
re-routing and by continual grading thoughout the dry season. New roads are under 
consideration, but full-scale construction has not yet begun. They would mainly 
serve the buffalo industry, but in its present t in certain state there is some doubt 
whether new roads will be economically justified. An important new link to the 
Mount Buadey ore field is under constructioil from Humpty Doo, with the Adelaide 
River bridged near Beatrice Hill. 

Supplying Darwin from the south as far as Larrimah is the north Australian 
railway, which was built in 1887-89. It runs through the sonth-western corner of 
the area. 

The port of Darwin handles a considerable amount of shipping, both coastal 
and overseas. The Oenpelli Mission Station was originally supplied by a shallow- 
draught launch which for inany years carried supplies between Darwin and the 
mission, landing its cargo at a point on the East Alligator River adjacent to the 
mission. Before the constructioii of suitable roads through tlie area, a launch service 
used to operate from Darwin to Chambers Bay. 

Airstrips have recently been constructed and light aircraft, both chartered and 
privately owned, are running a year-round service to the various properties. In the 
wet season, supply work and all essential transport become entirely a f~~nction of 
these air services. Direct coinm~lnication is maintained daily with the properties by 
a transceiver radio service, through a regional "mother" station in Darwin. 

VI. SUPPLIES 

Coastal tankers supply Darwin with petroleum products for the entire north- 
western sector of the Northern Territory, and freighters bring a continual supply of 
foodstuffs (mostly non-perishable) and other essential supplies. Heavy road transport 
on the Stuart Highway brings in a variety of lighter freight and perishable foodstuffs 
from South Australia and Queensland. Some supplies from the south as far as 
Larrimah (the terminus) are carried by the north Australian railway. 

Darwin depends heavily on these lines of communicatioii, and although fruit, 
vegetables, poultry, beef, milk, and eggs are produced locally, they contribute little 
towards its needs. In any case not much of this produce comes from the survey 
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area except meat, most of which is exported-the beef mainly for the hamburger 
trade and the buffalo meat mainly for pets' meat. Fresh beef comes ill from South 
Australia and Western Australia. Almost all the fruit and eggs come from Brisbane. 
Local vegetables are at times fairly plentiful but fluctuate widely, and overall supplies 
are quite inadequate. A good deal of fish is caught locally, but even this is s~~pple- 
merited by supplies from the south and overseas. Pme fresh milk is used for mixing 
with various forms of preserved milk and is diflicult to obtain. 

This low production is ascribed in the annual reports of the Northern Territory 
Administration to poor soils, high cost of fertilizer, lower market prices, better incomes 
from other activities, pests and diseases, and waterlogging. 

In 1960 a retail market was established to encourage local production. I t  is 
still maintained but has changed in character, and is now a wholesale market dealing 
with produce from outside as well as inside the Northern Territory. 

VII. POPULATION AND ACTIVITIES 

The population of the Adelaide-Alligator area experiences a inarked seasonality. 
However, even at its highest level in the dry season, it could still only be described 
as sparse. 

Between November and April, the European population is noticeably greater. 
This is principally the result of an illflux of workers connected with the buffalo 
industry (i.e. shooters, butchers, meat inspectors, and labourers). 

At the onset of the wet season, this temporary population withdraws either to 
Darwin or to southern States. 

Within the survey area the only township is Adelaide River, situated in the 
south-west at the junction of the Stuart Highway and the north Australian railway. 
This town was established as a milling centre, and during World War I1 was the 
site of a large army supply base. Mining has since ceased, and the population of 
the town is now approximately 160. 

In the extreme south of the survey area the main population centre is the 
governmeilt battery at Mount Wells, employing some 20 men. Smaller numbers are 
employed at Jessops Mine, and on railway maintenance at Bussundie siding. The 
remaining Emopean population is distributed amoilgst the large pastoral leases, eight 
abattoirs, two safari camps, three hotels, and the several small tin and gold mines in 
the south of the area. 

There is no accurate figure available for the Aboriginal population. Many are 
employed at the pastoral properties and mission, and a considerable number work 
for the various abattoirs. 

There are few, if any, Asians within the survey area today. Although many 
were originally employed during the gold rushes of the nineteenth century, the 
remainder of these have long since withdrawn to Darwin. 

The main primary industry is cattle ranching for beef production. The industry 
depends almost entirely on the native grasses, with improved pastures and supple- 
mentary feed contributing only very little to the animals' requirements. 

VIII. RURAL RESEARCH 

Various rural research projects are being conducted within, and adjacent to, 
the survey area by both CSIRO and the Primary Industries Branch of the Northern 



Territory Administration (N.T.A.). The general background to these research 
activities can be conveniently obtained from the report of the Commonwealth of 
Australia (1958) and Commonwealth of Australia, Department of Territories (1960) 
(Forster Committee Report). More up-to-date information is contained in recent 
annual reports of the Animal Industry Branch, N.T.A., Agricultural Branch, N.T.A., 
and Coastal Plains Research Station, CSIRO. 

The Coastal Plains Research Station is situated near Humpty Doo about 
43 miles from Darwin, and is under the joint control of CSIRO and N.T.A. CSIRO 
officers are mainly concerned with rice breeding, agronomy, physiology, and soil 
chemistry, while N.T.A. officers maintain pastnre experiments primarily with legumes. 
The entomologist and plant pathologist of the Scientific Services Section, N.T.A., 
participate in experimental work and provide constant checks on crop condition. 

The Beatrice Hill Animal Husbandry Research Station (N.T.A.) on the Adelaide 
River plains about 14 miles south of the Coastal Plains Research Station is concerned 
with improved pasture establishment with grasses (mainly para grass, Brachiaria 
mutica) and legumes. Breeding units have been established here using Santa Gertrudis 
and Brahman stock. 

The Upper Adelaide River Experimental Station covers nearly 500 acres of 
land between the Stuart Highway 60 miles from Darwin and the Adelaide River. In 
association with a number of pilot farms, research work was originally designed to 
study rice agronomy of the river plains and range pasture improvement on higher 
land near the Stuart Highway. Work at present is mainly concerned with utilization 
of both improved and rangeland pastures. West of the surveyed area, but typical 
of considerable areas within the Adelaide-Alligator region, the Berrimah Experiment 
Farm, 8 miles from Darwin, has been concerned with pasture forage crops and 
vegetable and cashew nut production. Much of the vegetable research has recently 
been transferred to Lake Deane, about 45 miles south of Darwin. 

In addition to these stations numbers of small trials are carried out yearly by 
the Primary Industries Branch, N.T.A., in test sites within the survey area. 

Soil surveys by Scientific Services Section of the Primary Industries Branch 
(formerly Agricultural Branch) have investigated in detail the solonetzic soils of the 
major riverine plains of the Adelaide-Alligator area and the estuarine clay soils of 
the Adelaide River plains. Work is currently being directed to detailed soils maps 
of the Daly River plains. Tlus work involves large amounts of analytical data of soil 
chemical content, which are provided also by the Scientific Services Section. 

The Land Resources Section of the Primary Industries Branch conducts detailed 
ecological surveys to prepare land unit maps. This work forms a natural com- 
plement to land system studies and most detailed work by the section has been 
concentrated in the Tipperary area following the publication by CSIRO of the 
relevant survey report (Speck et al. 1965). 

The Water Resources Branch has been carrying out investigations into the 
development and control of water resources since 1955. A series of stream gauges 
and measuring devices, both permanent and temporary, has been set up along streams 
and over the coastal plains. Information from these, and various other field measure- 
ments of stream velocities and depths, are used to determine the relation between 
water levels and stream discharge throughout the year, and to assess f ~ ~ t u r e  storage 
potential. Investigation and development of underground water resources are also 
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being carried out by this branch. Currently the branch is undertaking detailed 
level surveys in conjunction with research by CSIRO on the soil types and their 
distribution and relation to drainage factors at the Coastal Plains Research Station. 
Records of the branch are mainly in the form of unpublished reports and maps. 

IX. THE BUFFALO 

The water buffalo (Bubalus bubalis) has been intensively studied by Tt~lloch.* 
It is found on and adjacent to the coastal plains, and is of major importance to the 
area at the present time. The original beasts were introduced from Timor to the 
Melville Island settlement of Fort Dundas in 1826. Buffalo were later landed on the 
mainland at Raffles Bay and Port Essington. The animals eventually ran wild and, 
aided by several early imports of less than 50 beasts, they have grown in number to 
approximately 150,000. The figure remains reasonably constant from year to year, 
natural illcrease being offset by shooting (balls over 3 years of age only), disease, and 
competition for the limited supplies of feed during the later part of the dry season. 

There was a marked increase in buffalo ilumbers following the decline of the 
market for hides. Unrestricted and widespread shooting, which had become common, 
ceased in 1956 when the value of hides fell to uneconomical levels. Shooting for the 
abattoirs today is more or less controlled, although a decrease in numbers appears 
evident once again. There has been a general plan put forward which aims at the 
gradual eradication of the buffalo from certain areas, and its replacement with beef 
cattle. The plan ellvisages the withdrawal of the buffalo to approximately 4000 
sq miles of the area and the introduction of beef cattle to approximately 2750 sq 
miles of the choicer areas remaining. While some of the pastoral lessees of the 
region support this plan, others believe that under coiltrolled management the 
buffalo has greater potential. 

It  was generally noted throughout the Buffalo Protection Area (6680 sq miles 
of the coastal plain and adjacent Koolpinyah land system) that the buffalo was able 
to maintain condition on a variety of feed, including many water plants. On the 
other hand, the cattle ill the area had a more restricted diet and generally appeared 
to be in inferior condition. 

Bovine tuberculosis is widespread among the buffalo (Northern Territory 
Administration, Animal Industry Branch 1965). 

Grateful acknowledgment is made to Messrs. D. T~illoch, S. Baseden, J. Martin, 
and their staff of the N.T.A. Agric~iltural Branch, and Messrs. P. R. Dunn and 
J. Hays of the Bureau of Mineral Resources, for assistance and advice; Messrs. 
R. N. Eden, D. Pnrich, F. Eggington, W. Morton, and D. Kingston of the N.T.A. 
Water Resources Branch, for maps of the area, access to unpublished records, and 
helpful discussions; the Commonwealth Department of Works, for information on 
roads and tracks; Mr. and Mrs. T. Opitz, of Cooinda, and Mr. I<. L. Johnston, of 
Point Stuart, for providing base camp sites; the pastoral property lessees of the area, * 

* Anntial reports, Northern Territory Administration. 
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in particular Mr. J. Lord of Munmarlary, for assistance, hospitality, and information; 
and the two pilots and their mechanics of Helicopair Ltd., on whose skill the field 
work was largely dependent. 

Plate 2, Figure 1 of Plate 3, and Plate 8 were made available by courtesy of the 
Director, Division of National Mapping, Department of National Development, 
Canberra. 

The work of the staff of the Division of Land Research in the field and during 
the compilation of the report is gratef~illy acknowledged. 
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Since this Part was written the Mount Bundey road has been opened, providing 
an all-weather link to the ison ore mines. The improved access to the Mary River 
and the Oenpelli road via the Mo~ult Bundey road and improvements to the Oenpelli- 
Jim Jim road have resulted in a marked increase in tourist traffic in the surveyed area. 
The old access route to the Mary River via the 47-mile road on the Stuart Highway is 
now little used. 

Several roads have been formed for dry-season access to the buffalo areas on the 
plains north of Point Stuart (Jimmys Creek abattoiss) and Munmarlary stations. 

Buffalo shooting for the export meat trade reached a peak in 1966 but the 
imposition of a quota system to prevent excessive shooting has resulted in lower 
returns and greater stability in the industry; Several properties are now engaged in 
pasture improvement programmes using Townsville lucerne, and some areas of 
pangola grass (Digitaria dect~nzbens) and para grass (Braclziaria mutica) are promising. 

Pastoral leases have been granted for three properties formerly under 
occupational development licences and these and other properties are now experi- 
menting with buffalo domestication programmes. The new property boundaries for 
these leases were determined by using the land systems mapped by this survey. 



PART 11. SUMMARY DESCRIPTION OF THE ADELAIDE-ALLIGATOR 
AREA 

For the simplification needed in this generalized sketch, the area is considered 
not in terms of the 23 land systems but in terms of the 6 different types of country 
which have been used as a basis for grouping the land systems on the map. This 
descriptive part is preceded by an outline of the main features of the environment 
and followed by a note on land use and capabilities. 

(a) Climate 

The rainfall of the area is strongly seasonal. I t  is negligible between April and 
October, then bnilds LIP steeply to a high monthly average with a peak of over 10 in. 
in January or February, and drops after March even more steeply than it rises. The 
difference in rainfall between the wettest and driest parts of the area is a relatively small 
12 in. (from 48 to 60 in.), the increase, both in amount and reliability, being towards 
the north. 

In contrast to the seasonal fl~lctuation of the rainfall, temperatures are relatively 
even. On a fortnightly basis at Humpty Doo the mean maximum varies by 8.6 degF 
(96.6-88. O°F), the mean minim~~m by 16 - 2 degF (75.8-59 6°F). This gives an 
annual range for the mean of 37.0 degF. Temperatures are highest in November. 
In terms of human comfort, the winters are pleasantly warm, with rare cold mornings 
when pullovers and coats are needed, but the summers, although not a great deal 
hotter, are oppressive because of high humidity. 

The highest evaporation is 9 in. a month, towards the end of the dry season. 

(b) Geology 

The geological history of the survey area may be summarized as follows. 

(i) Lower Proterozoic.-Deposition of gravels, sands, and silts on the Archaean 
basement rocks forming the Pine Creek Geosyncline. Regional metamorphism, 
folding, and faulting. Major intrusions of granite. Uplift, metamorphism, erosion. 

(ii) Upper Proterozoic.-Subsidence and marine transgression. Deposition of 
sands and gravels. 

(iii) Pa1aeozoic.-Episodic upwarping and erosion; gentle ~~plif t ,  prolonged 
tectonic stability, peneplanation giving rise to the sub-Cretaceous surface. 

(iv) Mesozoic.-Downwarping. Deposition of freshwater sands and gravels. 
Marine transgression; deposition of marine sands and silts. 

* Division of Land Research, CSIRO, Canberra. 
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(v) Cainozoic.-Marine regression. Erosion. Deep weathering and formation 
of lateritized Bradshaw surface. Erosion and partial burial of underlying rocks 
with Late Cainozoic sediments. Formation of Koolpinyah surface. Episodic erosion 
and deep weathering accompanied by fluctuating Pleistocene sea levels. 

(c) Geonzorplzology 

(i) Landforming Processes.-The intense and heavy seasonal rainfall results in 
rapid run-off and erosion. Slopes over 5 % are generally stony (Plate 1, Fig. I), and 
gullies are locally common on the slopes and flats. The rainfall regime has resulted 
also in a fluctuating but generally high water-table, which, with the high average 
temperatures, has enabled rapid chemical weathering to take place, with lateritization 
and softening of the rocks (Plate 1, Fig. 2). Of the laterite known in the area, it is 
estimated that roughly 45 % is disintegrating, 30 % forming, and 25 % stable. 

(ii) Drainage.-There are six main river systems. The Adelaide, Mary, South 
Alligator, and East Alligator rise in the dissected foothills, where they follow the 
strike vales. On the Koolpinyah surface the valleys widen out, often into extensive 
alluvial flats with levees on the river banks and low gravelly scattered rises elsewhere. 
Here two more rivers originate, the Wildman and West Alligator. All meander in 
their lower reaches, sometimes in a conf~~sed and irregular way, with recent changes 
in course apparent (Plate 2, Fig. 1). The influence of the salt water, because of the 
26-ft tide, extends as far as 30 miles inland. 

(iii) Evolution of the Landscape.-What is known as either the "Bradshaw" or 
the "Tennant Creek" surface is a very gently tilted smface cut across the Upper 
Jurassic or Lower Cretaceous Mullaman Beds. It is probably of early Miocene age. 
Little of it remains in the area-the 800-ft plateau south of Adelaide River and the 
cliffs at Cape Hotham and Fright Point are examples. It was eroded by north-flowing 
streams after slow uplift later in the Miocene, and it was this process that uncovered 
the Lower Proterozoic strike ridges and granites. When uplift ceased, rising base 
levels and slower streams caused the progressive accumulation of debris to the north, 
with bukal or partial burial of the hills and the formation of a gently undulating 
plain running east-west across the centre. This process continued into Quaternary 
times, and was accompanied by sporadic lateritization. The present topography 
depends greatly on the amount of stripping of the Late Tertiary cover (Plate 2, Fig. 2). 
It has been almost complete along the margins of the dissected foothills, partial 
further north and to the east, and relatively slight in the west and north-west, because 
of gentle slopes and permeable soils, which have minimized erosion. At least two 
phases of Quaternary stripping and alluviation are apparent. The earlier phase seems 
related to the numerous internal drainage depressions, which are often aligned 
north-south with a roughly dendritic pattern; this suggests that they are former 
spillways eroded in the lateritized lowlands (Plate 3, Fig. 1). The later phase is 
associated with a general decline in stream competence, which could stem either from 
climatic change or from a slowing down of stream flow through coastal emergence. 
There is evidence that both have occ~~rred. 
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(d) Soils 

These have been classified firstly according to agronomic characters, namely 
texture and stoniness, then according to depth, colour, horizonation, pH, drainage, 
and parent material. It  was not found necessary to use all these characters each time 
a soil was classified, or to use them always in the same order. 

In the text, the soils have been grouped according to the main geographic 
regions. Soil descriptions are grouped according to the intrinsic characters used in 
the fact~~al  key of Northcote (1965). Gradational, texture-contrast, and uniform soils 
are common in the area. 

Gradational soils occur on the flat or dissected Koolpinyah surface and on the 
alluvial flats of the larger rivers. All are non-calcareous and most are sandy or earthy, 
and on the lateritic plains often stony as well. 

Texture-contrast soils are on colluvial foot slopes, the alluvial flats of the larger 
rivers, and the lateritic plains. 

Of the uniform soils, those of coarse or medium texture are on recent alluvium, 
foot slopes bordering sandstone hills, and next to the Koolpinyah surface, and those 
that are fine textured (most of them cracking clays) are on the coastal plains (Plate 3, 
Fig. 2). 

A catenary relationship is widespread, generally with coarse gravelly soils on 
the upper slopes, sandy leached soils on the middle slopes, and texture-contrast soils 
on the lower slopes and alluvial flats, those on the allwial flats often having a columnar 
structure in the B horizon. These differences correspond fairly closely with differences 
in the vegetation (Plate 2, Fig. 2). 

(e) Vegetation 

In the text the vegetation has been divided into 15 types, but for mapping 
purposes and the pmposes of this summary the smaller types have been disregarded 
or combined, to give a total of 8. 

Tall open forest (15 %) is dominated by E. tniniata and E. tetrodonta, together or 
separately, averaging over 40 ft in height. Visibility at eye level is up to 100 yd but 
varies greatly according to the number of non-eucalypts below the canopy, which 
form a distinct 12-ft layer of palms, small trees, and tall shrubs, comprising about 
20 species. Small shrubs are uncommon, grasses are abundant. They are mostly tall 
annuals, but patchy and variable. This type is found on the level sandy plains of the 
Koolpinyah surface (Plate 4, Fig. 1). 

Woodland (30%) is the vegetation of the slopes adjoining the Koolpinyah 
surface, and of the dissected foothills. The trees are more widely spaced than those 
of the tall open forest, and are smaller, ranging from 20 to 40 ft (Plate 4, Fig. 2). 
Eucalypts are usually again dominant but are in greater variety, and many are 
deciduous. The same palms, non-eucalypt small trees, and tall shrubs are common 
below them. Grasses are mainly tall and mid-height, with perennials predominating. 

Stunted woodland (5 %) is floristically similar to woodland, but characteristically 
dwarfed and crooked. It is found on stony low rounded hills in the south-west. 

Scrub (8 %) is dense and low (about 25 ft) and dominated by non-eucalypts, 
commonly Melaleuca, Patzdan~rs, Grevillea, and Acacia. Shrubs are common and the 
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ground cover is patchy and variable, often of short grasses and sedges and other 
non-grasses. Scrub is found on sandy or gravelly slopes bordering many parts of the 
coastal plains or downslope from the woodland (Plate 5, Fig. 1). 

Paperbark forest (5 %) covers large areas in the coastal plains, sometimes where 
the ground is waterlogged for most of the year and sometimes where it is relatively 
dry. It  is of Melaleuca lezrcadendron. It  occt~rs also as a gallery forest along many of the 
creeks, but there it is mixed with other evergreen non-eucalypt trees (Plate 5, Fig. 2). 

Mangrove scrub and samphire (2 %) are made up respectively of several species 
of mangrove and of Artl~rocnemum, all on the estuarine plains. 

Grassland and savannah (19 %) form a mosaic of communities that are seldom , 
separable at the scale of mapping used in this report (Plate 6, Fig. 1). The trees are 
widely scattered and characteristically comprise E. papuana, E. polycarpa, E. alba, 
E. latifolia, E. clavigera, E. apodophylla, Pandanw, and Melaleuca. The grasses on 
the whole are perennial mid-height, and commonly Themeda and Eriachne. 

Sedge land and herbaceous swamp vegetation (16 %) occur respectively on the 
higher and lower areas of the coastal plains that are not .occupied by paperbark. The 
sedges are small (2 ft or smaller), the herbaceous swamp vegetation is a mixture of 
sedges, water-lilies, water-weeds, grasses, and algae (Plate 6, Fig. 2). 

(f) Underground Water 

Because of the low relief, mostly permeable soils, and high rainfall, under- 
ground water is plentiful. For the area covered by the Pine Creek 4-mile sheet, 
Malone (1962a) states, "In general, a flow of about 1000 gallons per hour could be 
expected from any bore sunk in the area, provided it was not sited in granite or in a 
bad topographic position." This holds good also for the Darwin sheet where "the 
bore records indicate that water may be obtained in almost any part of the sheet 
area at less than 250 feet" (Malone 1962b), and for the Alligator River sheet where 
"in the dry season good fresh water should be available anywhere within 20 feet of 
the surface of the laterite and not deeper than 100 feet almost anywhere in the 
Precambrian rocks" (Dunn 1962). 

(g) Floodwater 

Flooding over most of the alluvial flats occurs regularly every rainy season. 
The following extract from an unpublished report by P. Purich of the Water Resources 
Branch, N.T.A., summarizes the position with regard to floodingin Cyperus, Copeman, 
and Pinwinkle land systems: "The results of this study show that in most cases the 
flooding is extensive, deep and prolonged. It highlights areas that are not worthy of 
further consideration and other areas that appear favourable for more investigation. 
It  did show that there is a serious water problem to overcome if developmental 
work is considered, and that, although the land is apparently attractive, it is a mis- 
conception because of the high cost of drainage works that would be needed to 
bring it into production. Naturally other factors enter into production but this 
study is concerned with the water problem only." 

Forbes, also in an unpublished report (Water Resources Branch, N.T.A., 
Technical Report No. 1963/4), deals withsalinity forecastingin uncontrolled tidal rivers. 
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(a) Dissected Foothills 

These are related to the rocks of the Pine Creek Geosyacline, which occupy 
two sedimentary troughs, one in the south-west of the area and a smaller one to the 
east. The rocks in both are folded into strike ridges that run generally north-south. 
In the remote past they were planed down and deeply weathered to form a fairly level 
surface. Little remaills of the original surface, most having been eroded, with the 
resultant debris relateritized or scattered. The ~lnderlying strike is now again manifest, 
the strike ridges being 200-300 ft high and up to 700 ft above sea level, and separated 
by alluvial flats (Plate 7, Fig. I). Relief and altitude becolne less towards the north, 
where tongues of the Koolpinyah surface occupy the spaces between the ridges. 

Level sites (remnant lateritic caps) have stony red soils with high infiltration 
and wastage rates, but on slopes greater than 3-5 % there is little soil, and even on the 
more gentle slopes the soils are usually skeletal. Although derived from a variety of 
parent materials, they are predominantly fine textured. 

The vegetation is woodland, with some stunted woodland on stony skeletal 
soils on low rounded hills. On the all~~vial flats it is grassland or savannah. This 
type of conntry comprises three land systems differing in the steepness of the slopes 
and the proportion of associated allnvium. Baker is most rugged, and contains least 
alluvium. Bend often adjoins Baker, from which it may receive all~~vium, so that it 
has more than Rumwaggon. R~unwaggon is an intergrade towards Flatwood, but 
has less than 50 % alluvium. 

(b) Escarpnzerzt of tlze B~rldiva Plateau 

This is only of academic interest in the survey area, for most of the formation 
is outside with its westernmost cliffs forming the area's eastern boundary (Plate 7, 
Fig. 2). It  rises to about 600 ft above the plains. A few erosional outliers in the area 
itself form flat-topped hills with sandy basal wash slopes. The soils are skeletal. 

The vegetation is very varied. Some semi-deciduous non-eucalypt forest occurs 
on rocky erosional remnants and in the gorges and usually some form of open 
eucalypt woodland on the less precipitous slopes. The plateau itself is under spinifex 
grassland, sometimes with scattered eucalypts to form a savannah. Buldiva land 
system is the only one represented. 

(c) Granite Hills and Lowlands 

Although these intrusions form only 2% of the area they are economically 
important, for they are richly mineralized in the contact aureoles. Where the under- 
lying structure is covered by a deep weathering profile the landscape is of rolling to 
undulating lowlands with scattered tors, but where the deep weathering profile has 
been eroded away steep rugged hills occm. The granite country is mainly in the 
sonth-west (four isolated patches, each of 20 sq miles or so) with smaller patches near 
the centre and in the extreme west. The soils range from skeletal on the rugged hills 
to moderately deep or deep sandy acid gradational soils on gentle crests, with free 
drainage. On allnvial flats and on foot slopes they are texture-contrast, acid or 
neutral, with a soft or loose sandy surface. 
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The predominant vegetation is eucalypt woodland, usually a rather tall and 
dense form dominated by E. ~lzil-ziata, and with an admixture of non-eucalypt trees in 
the more rugged parts and in the shelter of granite tors. Tall and mid-height grasses 
form the ground cover, with slightly more perenuials than aimnuals. 

The two constituent land systems are Cully and Cmrency, respectively rugged 
and rolling or undulating. 

(d) Koolpinyah Strrface 

This is the largest natural region, covering more than 40 % of the survey area. 
The surface is level to rolling or dissected and forms a broad belt extending from the 
Buldiva plateau in the east to the Lower Proterozoic ridges of the west. It  consists of 
up to 100 ft of varied fine and coarse sediments overlying Lower Cretaceous rocks in 
the north-west and Lower Proterozoic rocks elsewhere, and is polygenetic, having had 
a complex Late Tertiary and Pleistocene erosional history. In places the surface is 
level and sandy, elsewhere it is gravelly, consisting of reworked lateritic detritus 
derived by erosion from the older, more level, relatively intact portions of the original 
Late Tertiary weathered surface. For simplicity, the term Koolpinyah surface has 
been extended to include both the initial surface and its erosional derivatives, grouped 
as a single landscape entity. 

The extreme winter drought causes desiccation and makes the soil vulnerable 
to the effects of the intense summer rainfall. This regime brings about the removal of 
fine material and the conseq~~ent development of coarse gravelly or sandy soils, 
which are extremely leached on the lower slopes or where the water-table is high. 
As a rule they are deep and uniform or gradational. Three subdivisions are recognized. 

(i) Soils of the Undissected Koolpinyalz Surface.-These are usually on level sites, 
and are sandy or loamy red soils, freely drained, acid or neutral, and uniform or 
gradational. 

(ii) Soils of the Marginal Slopes.-In general the soils are deep, acid or neatral, 
and have free drainage at least at the surface. They are sandy yellow and grey soils, 
usually on slopes a little over 3 %. Here the thin surface leachate of the first group 
becomes incorporated into a pale sandy A horizon, often melanized in the top 6 in. 

(iii) Relic Soils.-These occur on the surface and on the slopes. They are 
gravelly, either through removal of the finer material or through the disintegration of 
laterite outcrops. 

The level to rolling parts are very uniformly ~ulder tall open forest. In the 
dissected areas the dominant vegetation is woodland or scrub, usually on the upper 
and lower slopes respectively (Plate 4; Plate 5, Fig. 1). 

There are nine coastituent land systems. Kay and Queue are level, with gravelly 
and sandy soils respectively. In Krokane about half the area is level and half under 
billabongs, which are rather shallow but abrupt and definite depressions flooded to 
varying depths in the wet season. Kysto is slightly and evenly eroded to the point 
where the strike of the underlying rocks is reflected in the vegetation, sometimes also 
with an associated ridge and swale topography. Keating is slightly and unevenly 
eroded, with large patches of the Koolpinyah surface and intervening gentle indefinite 
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hollows. Keefers Hut represents a later stage in erosion, with dissected rolling 
country between the (20%) Koolpinyah remnants. In Jay, erosion has proceeded 
further still, and the country is of rounded low hills with remnants of the Koolpinyah 
surface on the tops. Kosher is similar, but borders the coastal plains and as a rule 
has little internal dissection and no remnants of the Koolpinyah surface. Knifehandle 
is of shallow valleys and wash slopes. 

(e) Alluvial Plains 

Two main types of alluvium are recognized, one connected with present-day 
streams and one laid down by streams that have since vanished. 

The more recent of the two types forms plains along the middle sectors of the 
larger rivers, which are incised into them (Plate 6, Fig. 1). The plains have a very 
gradual fall (roughly 1 in 2500) and eventually grade into the coastal plains. Their 
level surface is broken by low gravelly rises and slightly raised patches of old alluvium, 
often lateritized. In the east, where it is derived from the sandstone of the Buldiva 
plateau, the allwium is mainly sandy, bnt in the west, where it is from a wide variety 
of parent niaterials, it is of finer texture. In both areas it is about 30 ft deep. The 
vegetation is savannah (usually on alluvial brown loams or stratified soils) or grassland 
(usually on solodized solonetz soils). Two problems make subdivision difficult for 
mapping purposes, one is the small size and patchiness of these two communities over 
much of their range, and the other is the many intergrades which are neither one 
thing nor the other. The composition of the grassland has without doubt been 
greatly changed by the buffalo which graze these flats in preference to the surrounding 
higher ground. 

The alluvial plains have been subdivided into fom land systems. The eastern 
sandy alluvi~m has been classified as Efi~gton.  The western finer all~lvium comprises 
three land systems, Fabian (flat, mainly treeless), Flatwood (flat, mainly wooded), and 
McKinlay (channels, levees, swales, sand-bars, flood-plains, nlainly wooded). 

Cf) Coastal Plains 

Along the coastal margin of the area are large flat ill-drained plains of estuarine 
mud and clay which extend over and blanket the alluvial flood-plains. They are 
flooded annually (in parts permanently) and are covered by several feet of freshwater 
clay. Apparently they are the infilled estuaries of north-flowing rivers drowned by the 
last Pleistocene rise in sea level. Relic dunes occur locally, the result of emergence 
and indicating former coastlines (Plate 8, Fig. I). 

The soils are dense heavy cracking clays which shrink in the dry season into 
polygons up to 12 in. across, with cracks up to 6 in. wide. Less cracking takes place 
in swampy places and on the inland margins of the plains where more sand is present 
in the clay. A thin transition zone often separates the A horizon from mainly grey 
saline estuarine muds, in places sandy or with deposits of gypsum, carbonate, or peat. 

The buffaloes are even more llulnerous here than on the alluvial plains, and 
obviously have an important influence 011 the vegetation, drainage, and soils (Plate 8, 
Fig. 2). 
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Four land systems have been recognized. Copeman is low, swampy for most 
of the year, and under herbaceous swamp vegetation. Pinwinkle is also low and 
swampy but under paperbark forest. Cyperus is a little higher and mostly under 
sedges. Littoral is seaward of them all, flooded at times by the tides, and under 
samphire or mangrove scrub. 

DUNN, P. R. (1962).-Alligator River, Northern Territory. 1 :250,000 Geological series. Explan. 
Notes Bur. Miner. Resour. Geol. Geophys. Aust. 

MALONE, E. J. (1962a).-Pine Creek, Northern Territory. 1:250,000 Geological series. Explan. 
Notes Bur. Miner. Resour. Geol. Geophys. Aust. 

MALONE, E. J. (1962b).-Darwin, Northern Territory. 1 :250,000 Geological series. Explan. Notes 
Bur. Miner. Resour. Geol. Geophys. Aust. 

NORTHCOTE, K. H. (1965).-A factual key for the recognition of Australian soils. 2nd Ed. CSIRO 
Aust. Div. Soils divl Rep. No. 2/65. 



PART 111. LAND SYSTEMS OF THE ADELAIDE-ALLIGATOR AREA 

By M. A. J. WILLIAMS," A. D. L. HOOPER,~ and R. STORY$ 

The area is subdivided into 23 land systems, which are types of country each 
with its own recurring pattern of land forms, soils, and vegetation (Christian and 
Stewart 19538). They are prodncts not only of these natural features, but also of the 
team's approach and of the scale of working. They are described in the tabulated 
section that follows, distinguished by code names and listed alphabetically. They are 
subdivided into land units, which may be similarly defined but are too small for 
mapping at the scale used in this report. 

Each tabular description is headed by a generalized section that gives a short 
description of the land system as a whole. This has a block diagram below it, to give 
an idealized picture of the land system and to show the geological structure. 

The numbers on the block diagrams refer to the land units into which each 
land system is divided. They are arranged in decreasing order of size. 

The areas of the land systems were calculated by means of a dot grid, and 
rounded to the nearest 5 sq miles, and those of the land units were done subjectively 
from the aerial photographs and from field experience. 

More detailed information on the natural features of the environment is given 
in Parts IV-IX. 

11. COMPARISON WITH THE LAND SYSTEMS OF THE 

KATHERINE-DARWIN SURVEY 

This section lists the land systems of the Katherine-Darwin survey in the 
order used by Christian and Stewart (1953) and correlates them with those of this 
Adelaide-Alligator survey. 

Clzarles Point, Koolpinyalz (Katlzerilze-Darwirz): Jay, Kay, Keatirzg, Keefers 
Hut, Knifehandle, Koslzer, Krokane, Kysto, Queire (Adelaide-Alligator.).-The two 
Katherine-Darwin land systems differ proportiollately from each other but have 
closely similar constitueats. For this reason, the nine new Adelaide-Alligator land 
systems that resulted from the subdivisioll are distributed independently of the 
boundary line between the original two. The "key" characters that separate the niile 
are mainly topographical, e.g. the amount of erosion and its form. 

Byrzoe, Mirllama~z (Katlierine-Darivirz).-These are not represented in the 
Adelaide-Alligator area. 

* Formerly Department of Geography, Research School of Pacific Studies, Australian National 
University, Canberra. Present address: School of Earth Sciences, Macquarie University, North Ryde, 
N.S.W. 

t Fornlerly Division of Land Research, CSIRO, Canberra. Present address : Primary Industries 
Branch, Northern Territory Administration, Darwin. 

$ Division of Land Research, CSIRO, Canberra. 
5 CHRISTIAN, C. S., and STEWART, G. A. (1953).-General report on survey of Katherine- 

Darwin region, 1946. CSIRO Aust. Land Res. Ser. No. 1. 
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Broclcs Creelc Ridge, Broclcs Creelc Footlgill, Brocks Creelc Undtrlatirzg 
(Katherine-Darwin): Baker, Bend, Rtrnzwaggon (Adelaide-Alligator).-These two 
groups of three are roughly equivalent each to each, i.e. Brocks Creek Ridge to 
Baker, and so on. They are listed here in descending order of relief. The larger- 
scale mapping that was done on the Adelaide-Alligator survey made possible the 
separation of many small areas that could not be catered for at the scale of the 
Katherine-Darwin survey, consequently Baker, Bend, and Rumwaggon are more 
fragmented than their Katherine-Darwin equivalents. The range of relief, too, 
is greater in the Katherine-Darwin area because of the inclusion of more mountainous 
couiltry in the south-east, outside the Adelaide-Alligator area. 

Batchelor (Katl~erine-Darwin).-There is no single equivalent in the Adelaide- 
Alligator area. Batchelor, to quote the Katherine-Darwin report, "is a variable area 
in which several of the major land systems are intimately intermixed, and of which 
the separate units are too small or too irregular to be mapped separately by a recon- 
ilaissance survey". The more detailed mapping of the Adelaide-Alligator survey 
was able, however, to cope with the separation to some extent. The constituent 
Adelaide-Alligator land systems are Bend, Ri~mwaggon, Baker, Keefers Hut, and 
Flatwood. 

Cullen (Katherine-Darwin): Currency, Cully (Adelaide-Alligator).-These land 
systems in both surveys refer to granite country, subdivided in the Adelaide-Alligator 
area into rugged (Currency) and undulating (Cully). 

Buldiva (Katherine-Darwin): Buldiva (Adelaide-Alligator).-These are identical, 
but the Katherine-Darwin area includes m~lch more of this land system than does 
the Adelaide-Alligator. 

Volcanics, Tiyperary, Litcl$eld, Elliott, Moyle (Katlzerine-Dar~~ir?).-These 
are not represented in the Adelaide-Alligator area. 

Marrakai (Kafl~erine-Darwin): Fabian, Flatwood (Adelaide-Alligator).-The 
two subdivisioi~s in the Adelaide-Alligator are treeless and wooded respectively; 
Marrakai includes them both. Marrakai also includes some parts of Effington land 
system, but most parts were too small for mapping at the Katherine-Darwin scale. 

Filmiss (Katherine-Darwin).-This is not represented in the Adelaide-Alligator 
area. 

Szrb-coastal Plain (Katherirze-Darwin): Cypenrs, Copernan, Pinwinkle (Adelaide- 
Alligator).-Except for limitatioils imposed by the scale, the mapping of the three 
Adelaide-Alligator land systems coiilcides with that of the sub-coastal Plain. The 
subdivisioils were made to cater for paperbark forest (Pinwinkle), treeless areas more 
or less permanently swampy (Copeman), and treeless areas relatively well drained 
(Cyperus). 

Littoral (Katherine-Darwin): Litforal (Adelaide-Alligator).-This is the same 
land system in both survey areas, but as it extends westwards from Darwin the original 
is somewhat larger. 

The Broclcs Creek Footl~ill-Marralcai complex of the Katherine-Darwin survey 
is mapped according to its separate constituents in the Adelaide-Alligator survey, 
mainly Bend, Rumwaggon, Fabian, and Flatwood land systems. 
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Dissected uplands and isolated strike ridges of greywacke, sandstone, and siltstone mainly in the south and 
west of the area; skeletal soils and outcrop with minor sandy red and yellow gradational soils; woodland 
(evergreen or semi-deciduous eucalypt). 

I 1 mile 1 
nA11;3F Sandstone, quartzite, a Greywacke Siltstone and a Chert and 

m . g r e y w a c k e  sandstone greyrvacke siltstone ' ' ' ' cherty siltstone 

Amphibolite a Colluvium I-- Alluvium 

Area and 
Distribution 

35% 
Throughout 

30% 
Throughout 

15% 
Throughout 

alluv~iun Into rock; local outcrops, I river'iteiite I 

Alluvial flats: less than 200 yd 
Throughout wide, slopes to 20:,, channels up to I lo% I 30 ft wide, ill defined or incised 

through 4-5 ft sandy or loamy I darrrrs and non-eucalypts 

Geomorphology 
- 
Sandstone, greywacke, greywacke 
sandstone and siltstone, and quart- 
zite hills and str&e ridges: 50-200 
ft high, slopes to 60%, stony to 
rocky, much outcrop; gullying, 
diffuse wash 

Siltstone and weathered sandstone 
hills: 40-70 ft high, gentle convex 
summits or narrow strike crests 
with up to 25% outcrop, linear to 
convex hill slopes to 30%, even 
stony to gravelly regolith up to 
2 ft deep; miuor gullying, diffuse 
wash 

Colluvial wash slopes at foot of 
units 1, 2, and 6: linear to gently 
concave, up to 600 yd wide, slopes 
to 5%; up to 5 ft of sandy to silty 
colluvium with ) in. even veneer of 
fine gravel and siltstone flakes over 
bevelled rock; minor laterite bench- 
es 2 ft high, 20 yd wide, 10 ft above 
unit 4; scalding, minor gullying 

Chert and cherty siltsto~ie hills: 
Mary- 70-100 ft high; convex summits 
McKinlay I above 20-30% linear slopes; 6-12 

Skeletal soils (colluvium), with 
minor Elliott (yellow sand to clay, 
hard-setting) 

area 

Soils 

Skeletal soils and outcrop 

Skeletal soils and outcrop, rare 
red sandy Cahill soils, and shallow 
Munmarlary yellow-red sand to 
clay; gradational soils associated 
with lateritized outcrop 

Skeletal soils, shallow grey Cullen 
soils, and rate Cahill soils as in 
unit 2 

Flats grassland or open savannah 
(Eriaclrrre blrrkiffii, Tlrenreda, scat- 
tered E. alba, E. polycarpa); chan- 
nels sometimes fringed with Pari- 

in. angular scree up to 2 ft  deep; 
rare outcrop; dissection by closely 
spaced, sharply incised, V-shaped 
gullies up to 60 ft  deep, 150 ft 
apart, with side slopes to 50% 

Vegetation 

Woodland, height 30 ft, visibility 
200 yd, eucalypts over tall or mid- 
height grass (E. diclrror~roylrloia, E. 
erbriafa, E. bleeseri, E. fecfifco, E. 
ferr~iirmlis, Livisfosa, Pefalosfigrnra, 
CocAlosperrrrunr, Anrpelociss~rs, Ter- 
rriirralia ferdbrorrdiarta, Grevillea 
Reliosperrira, Heferopogorz frificerrs, 
annual Sorgln~rrr, Tlrenredo, Cliryso- 
yogon) 

Woodland, height 25 ft, visibiljty 
250 yd, eucalypts over tall or m ~ d -  
height grass (E. alba, E. dichronro- 
phloia, E. clavigera, E. fecfifica, 
Xa~thosrerrront, Coclrlos~~err?irri?i, 
Petalosfigr?ra, Grevillea Ireliosperrira, 
Heferopogorl frificeus, annual Sorg- 
herrr, Tlrcr~reda, Chrysoyogon) 

I up to 40%; stony to rocky; fre- 
quent outcrop; gullying, sheet 
wash, eluviation, and basal sapping I 

5% 
Chiefly in 
south and 
south-west 

Hills of varied lithologies, especi- 
ally dolerites and amphibolites: 
50-150 ft high, smoothly convex, 
bevelled or irregular summits, 
benched. linear or convex slooes 

Skeletal soils, stony krasnozems on 
amphibolite (not described), and 
Cahill soils as in units 2 and 3 

As for unit 1 
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BEND LAND SYSTEM (825 SQ MILES, 70 OBSERVATIONS) 

Erosional remnants of siltstone, sandstone, and quartz, widespread; skeletal soils, gradational red soils, and 
yellow earth-type soils; woodland (semi-deciduous eucalypt) or stunted woodland (mixed). 

I 1 mile I .. . . . Sandstone and Siltstone and Chert and I....rl sreywacke sandstone greywacke siltstone Greywacke cherty siltstone 

Colluvial gravels I-- Alluvium 

Unit I ,,$$~$i$:~ I Geomorphology 

Hill slopes and summits of low 
strike hills and minor erosional 
remnants; up to 60 ft high, slopes 
to 8%, in places to 27%; variable 
lithology, including sandstone, 
siltstone, greywacke chert, quartz, 
and silicified dolomite; frequent 
outcrop on slopes above 8%; even 
surface layer of angular siltstone 
flakes or subangular stony quartz 
gravels; sheet wash, scalding, rare 
gullying except on chert and higher 
hills; on chert knolls, boulder- 
strewn slopes up to 23%, with gul- 
lies up to 40 ft deep and 100 ft 
apart 

- 
1 

- 
2 Colluvial wash slopes: to 5%, 

width to 500 yd, locally to Q mile; 
continuous veneer of siltstone 
flakes and/or stony to gravelly sub- 
angular quartz over stony quartz 
in loamy matrix; detrital or piso- 
litic laterite in places below 2 ft of 
colluvium; scalding, rill and gully 
erosion, incision by channels up to 
6 ft deep and 25 ft  wide 

55% 

25% 
Throughout 

Soils Vegetation 

Skeletal soils dominate as in unit 1 
of Baker land system, but asso- 
ciated soils more common e.g. 
Cahill and Munmarlary on o; near 
lateritized outcrop and Elliott on 
lower slope sites, mostly with class 
5 surface stone cover 

Woodland or stunted woodland 
height 30 ft and less, visibility 256 
yd, over tall, mid-height, or short 
grass (E. bleeseri, E. dichronro- 
phloia, E. faelsclreana, E. clavigera, 
E. lafifolia, E. phoenicea, E. fecti- 
@a, E. olba, Pairdarrus, Petalo- 
sfr~rira. Teriirinnlia ferdiizandiana. 
~ ~ n f l ~ o s f e i ~ z o n ,  ~r~flrroplzlortnr'  
Coclzlospern~rriir, Gardenia, annuai 
Sorgltrrnr, Heteropogoir friticeus, 
Clrrysopogo?r, Thenreda, Scltiza- 
clzj~rirriir, Eriachrre); occasional tall 
open forest. same as unit 1 of Kav 
land system near the coast, with a i  
admixture of Alphitorria, Carrarirrnr, 
Alsfonia, and lianes 

Skcletal .\c~ils share dominance with 
Elliott soils, which are most com- 
mon on lower slope sites; minor 
alkaline lithosols (Angelara) on 
shales; Batten (sandy loam to clay 
eradational with an A d  and 
Stapleton (deep A,) occur marginal 
to the alluvial flats. Munmarlary 1 soils also occur with laterite 

Woodland or stunted woodland as 
for unit 1 but slightly taller ind 
denser and with an admixture of 
E. payrrarra and E. opodoplzylla in 
the woodland 

Alluvial flats and channels: up to 
600 yd wide slopes less than 3%; 
channels up'to 6 ft deep and 30 ft 
wide incised into deep alluvial 
sands and loams, in places over 
clay; scalding, seasonal gullying, 
aggradation, subsurface concret- 
ionary ironstone forming locally 

Laterite outcrops: up to 50 yd wide 
on 1-6% slopes; benches 2-3 ft 
h ~ g h  of ves~cular, p~solitic, or detri- 

occasional in tal laterite on lower margins of 
unlt 2: bare vavements on unit 2. 1 south-east 1 . 
upper. marghs of unit 4; rare 
patches on bevelled summits of 
unit 1 where next to Kay land 
system; minor occurrences of river 
lmtnritn 

Mainly colluvial-alluvial soils in- 
cluding Batten (dominant), Staple- 
ton, and Elliott on foot-slope mar- 
gins and shelving narrow, head- 
water flats: some silty alluvial soils 
(Mary) and rare colluvial Mun- 
marlary soils. Kapalga (grey 
sands) have been recorded in an 
area where ridge crests are capped 
by sandy Cockatoo soils 

Grassland, usually mid-height, oc- 
casionally tall, rarely short (Tlre- 
rrreda, Eriacltrre burkittii, Cyper- 
aceae, Pairicrmr delicafurit, Coelo- 
raclris, Isclraeri~unr, Pseudopogoira- 
therrriir, Heteropogoir frificeus)' scat- 
tered Pairrlntrrrs, Melalerrea nervosa, 
E. poprmrra, E. polycorpa, E. clavi- 
gera, E. alba, E. foelsclrearra, E. 
Iafifolia, E. apodo~~l~ylla 

Very thin gravels over laterite or 
Elliott soils where laterite is 'not 
contributing to soil formation 

Woodland, height 45 ft, visibility 
250 yd, eucalypts over tall, mid- 
height, and short grass (E. bleeseri. 

I E. foelscl~eana, E.-papuanp); no& 
eucalvnts as in unit 1. wlth some 
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BULDIVA LAND SYSTEM (30 SQ MILES, 14 OBSERVATIONS) 

High sandstone plateau outliers, chiefly along south-east border; skeletal soils and outcrop, minor uniform 
and gradational red sandy soils; woodland (eucalypt with spinifex). 

, ,.. Conglomerate Alluvium 

Area and Unit 1 I Geomor~hology I Soils 

25% 
Along 
Arnhem 

Vegetation 

Arnhem 
Land 
margins and 
Mt. Douglas 

Land 
margins and 
Mt. Douglas 

Rocky plateau surface: slopes gen- 
erally below lo%, locally variable; 
subhorizontal, masswe, thickly 
bedded arenites, rudites, and con- 
glomerates, fissured vertical joint 
planes; sheet wash and joint- 
guided run-off 

Coarse quartzose sandy wash 
slopes: to 2%, up to f mile wvide, 
over 5 ft deep, no surface gravel; 
occasional wide shallow stream 
beds; rare laterite outcrops, sheet 
floods, lateral elnviation 

15% 
Along 
Arnhem 
Land 
margins and 
in extreme 
south-west 

10% 
Alone 
~ k h i m  
Land 
margins and 
Mt. Douglas 

5% 
Along 
Arnhem 
Land 
margins and 
Mt. Douglas 

Minor erosional remnants: tilted 
and fallen blocks of quartz sand- 
stone up to 50 ft high and 200 yd 
long; frequent core stones and 
weathered subrounded sandstone 
blocks on rocky surfaces, slopes 
and dips variable; exfoliation, 
joint-guided seepage and corrosion, 
solution pitting, sheet wash 

Deep gorges with seasonally flow- 
ing streams: joint-controlled rav- 
ines with side slopes to 70% ; up to 
500 yd wvide, 200 ft deep; rocky, 
abundant outcrop; sandy bed-load 
in wider gorges, angular boulders 
in narrow headwater ravines; 
vertical erosion 

Scarp face: cliffs up to 200 ft  high, 
locally undercut or vertical, rarely 
less than 60%; strata up to 30 ft 
thick, in places dipping 30°; struc- 
tural benches, often due to coarse 
quartz pebble conglomerate; un- 
dercutting and collapse 

5% Scree slopes: concave, up to 300 
Along yd wide; slopes 45-12%, minor 
ArnhemLand outcrops; attrition, creep; sharp 
margins and I slope break to unit 5 

Mainly outcrop with rare thin 
skeletal soils 

Cahill and Munmarlary soils, and 
rare Cockatoo 

Skeletal soils and outcrop 

Some skeletal soils and Cullen 
soils likely on gorge floors 

Shallow stony and grey sandy to 
loam gradational Cullen soils 

Grassland with scattered shrubs 
(spinifex, Micrnrin, Erinch~rc nmcro- 
rmm, Sclrizncl~yrirrnr, shrubs varied): 
sometimes with E. phocrricea to 
form a savannah 

Varied-woodland, eucalypts dom- 
inant over tall grass (E. bleeseri, 
Livisto~~a, Pefnlosfigr~~n, Terr~li~rolin 
ferdir~ar~dinrra, Acacia crr~r~ii~iglran~ii, 
Erytl~rophlerri~r, Osenia, Plnrrcl~o~ria, 
annual Sorglrrrnr, Heteropogon tri- 
ficcus, Erinclrr~e triseta); or savan- 
nah (E. pnprmna, Livistonn, Pan- 
darrrrs, Grevillen ptcrid[folin over 
Sfylosarrtlres or short grass); stream 
beds with similar savannah grading 
into grassland or sedge land with 
scattered trees 

- 
Woodland height 50 ft, visibility 
200 yd, eucalypts domhant over 
tall and mid-height grass (E. telro- 
donfa, E. pnprmrra, Erytlrrophlerrr~~, 
Tern~i~lalin, Acncin crrr~~riiigltnn~ii, 
O ~ v e ~ ~ i n ,  Bossinen, Caljdrix, annual 
Sorglrrn?~, Eriaclrrre friseta, E. cili- 
afn);  iu sheltered places as for unit 4 

Semi-deciduous forest with an ad- 
mixture of Cnllitris, Acacia, Den- 
hnrnin, Gnrderrin, Terrrrinnlin ferdi- 
anirdinrra, Eryfhroplrlem~r; scanty 
ground cover 

Woodland, height 25 ft, visibility 
200 yd, mainly eucalypts over tall 
grass (E. clnvigera, E. bleeseri, E. 
plroenican, Livrsform, Petnlosfigl~ra, 
Cochlospern~rrn~, Ter~~~irlnlin ferdi- 
~tnrrdinno, Acncin crrnrrinrglrnnrii, spi- 
nifex, Heternpognrz triticerls); bare 
where verti~al 
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Low swampy coastal plains, freshwater over estuarine clays, north of area; black cracking clays over gleyed 
muds; herbaceous swamp vegetation. 

1 mile 

- 
1 

2 

- 
3 

4 

Soils 

Black cracking clays over gleyed 
and saline estuarine muds (Wild- 
man), and weakly cracking clays, 
wet, with deep black peaty A 
horizons @ashwood) 

No observations 

Carmor (cracking clays over calcic 
estuarine muds) 

Area and 
Distribution 

50% 
Throughout 

20% 
Throughout 

20% 
Throughout 

10% 
Along land- 
ward margins 
of Cyperus 
land system 

Vegetation 

Herbaceous swamp vegetation, 
mainly sedges, grasses, and water- 
lilies (Scleria, Firr~bristylis, Cyperiis, 
Oryzn Hyir~e~iaclirie, Pserirlorap1iis 
~a~i ic ib>i  traclzyracliis, Calrlesia, ~ u d i  
~vigia adscenderis, Nyn~phoirles in- 
dica, Pliyla, Utriciilaria, Azolla, 
Marsilea, Cliara); higher areas bare 
or with scanty cover (Marsilea, 
Pliyla, Fiiirena); wide and indefinite 
transition to unit 3 

Herbaceous swamp vegetation as in 
unit 1, or open water; levees often 
under Bnrrir~gturiia or Melalerrca 
cajapati, M. leacarlei~dro~z (aerial 
observations only) 

Sedge land same as unit 1 of 
Cyperus land system 

Open water, or herbaceous swamp 
vegetation rooted in mud or floating 
(aerial observations only) 

Geomorphology 

Low ill-drained plains: up to 3 
miles wide, slopes less than 0.3%; 
flooded 6-12 months to depths up 
to 5 ft; freshwater over estuarine 
clays; small islands and infilled 
meander cut-offs of high ground; 
forming mud flats in dry season 

Complex of anastomosing narrow 
channels and intervening higher 
ground: low levee benches flanking 
former channels (aerial observa- 
tions only) 

Higher seasonally dry plains: 
similar to unit 1 of Cyperus land 
system 

Extensive water-filled depressions 
(aerial observations only) 
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Undulating to rolling deeply weathered granitic lowlands, south and west of area; coarse-textured stony and 
gravelly yellow-red gradational sandy earth soils; woodland (eucalypt and mixed). 

I 1 mile I 
Deeply weathered granite, I+ occasional core stones 

Alluvium 

Unit 
- 

1 

- 
2 

- 
3 

- 
4 

Area and 
Distribution 

50% 
Throughout 

20% 
Throughout 

20% 
Throughout 

10% 
Sporadic 

Geomorphology 

Undulating deeply weathered low- 
lands: up to 1 mile wide with con- 
vex slopes up to 5%; outcrops of 
vein quartz and granite on up to 
15% of the area; stony to gravelly 
sandy colluvium over deeply 
weathered granite; sheet wash, 
gullying, eluviation 

Colluvial foot slopes: concavo- 
convex, up to 100 yd wide, slopes 
less than 7%, overlain by coarse 
sandy to gravelly colluvium up to 
5 ft deep; occasional outcrops up 
to 50 yd wide and 10 ft high, 
smoothly convex or with rounded 
core stones up to 8 ft undergoing 
subsurface corrosion; sheet wash, 
minor gullying 

Alluvial flats and channels: up to 
600 yd wide with channels up to 4 ft 
deep and ill defined, except where 
incised in bed-rock; slopes less 
than 2%. river gradients 1 in 200; 
water-tables to 2 ft; sandy to 
loamy alluvium; local patches of 
(?)lacustrine clay 

Granite tors and core stones: up 
to 100 ft high, boulder-strewn 
slopes 50-70%; eluviation and 
concentrated wash; exhumation of 
deeply weathered joint blocks 

Soils 

Skeletal soils and Masson (mod- 
erately deep coarse sand to sandy 
clay gradational, yellow-pink), 
minor Cullen 

Masson soils, Elliott (yellow grada- 
tional sands to clay) on lower 
slopes, and Howard (sand over 
acid clay) on margins of unit 3 

Howard soils and Nourlangie 
(sand over alkaline clay) 

Skeletal soils and outcrop 

Vegetation 

Woodland, height 30 ft, visibility 
300 yd, eucalypt and mixed, over 
mid-height grass (E. polycnrpa, E. 
tetrodorrta, E. nritriala, E. phoetricea, 
E. clavigera, E. alba, Livistorta 
Eryfhroplrlerrrrr. Petalosligrrra prrbesi 
cerrs, Plnnclrorrin, Termirralia ferdirr- 
arrdiatra, Tlretrteda, Eriaclrite triseta, 
Clrrysopogorr, annual Sorglrrrtrr, 
Sclrizaclt~~riirrrr, sedges) - 
As for unit 1, but often in a more 
open form 

Grassland, mid-height and tall. 
with small annual non-grass herbs 
often with scattered trees to forA 
an open savannah (Eriaclrrre brrr- 
kiltii, Cltrysopogos, Cyperaceae, 
Drosera, Utricrrlaria, Stylidir~nr, 
Milrasacrrie, Porrdanrrs, E. poly- 
carpa, E. alba, E. paprrotra, Mela- 
lerrca rtervosa) 

Woodland, non-eucalypts over tall 
grass (Ficrrs, Gardenia, Terrrr;rralia 
ferdirraitdiarto, Erytlrroplrleurrr, Peta- 
losfigrrtn prrbescerts, Gre~via, Cann- 
rirrnr, Livistorra, a ~ u a l  Sorgltrrnr 
Heleropogotr triticerrs); or tall oped 
forest (E. tetrodoala, E. ariniala) 
over the same grasses 
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Rugged granite hills, south and west of area; skeletal soils and minor coarse sandy yellow soils; woodland 
(eucalypt and mixed). 

1 mile 
Granite 

Unit 

1 

2 

3 

4 

Area and 
Distribution 

70% 
Mt. Bundey 
area and 
Mt. George 

15% 
Mt. Bundey 
area and 
Mt. George 

10% 
Mt. Bundey 
area and 
Mt. George 

3. Bundey 
area and 
Mt. George 

Geomorphology 

Crests and hill slopes: 40-60%, 
strewn with boulders up to 10 ft 
diam.; up to 6 in. discontinuous 
sandy wash; splitting, exfoliation, 
collapse 

Colluvial foot slopes: up to 7%, 
width to 100 yd, sharp break of 
slope to unlt 1, h~gher sections 
strewn with 2 ft boulders; gravelly 
sandy colluvium up to 5 ft deep; 
sheet wash 

Alluvial flats and ill-defined chan- 
nels: up to 100 yd wide with slopes 
up to 5%; charnels up to 4 ft deep 
and 20 ft wide 

Minor outcrops: up to 10 ft high 
and 20 yd wide; rounded core 
stones up to 8 ft high in places 
perched on level granite r o d  
platfor~n 

Soils 

Skeletal soils and outcrop 

Mainly skeletal with Masson and 
Elliott soils as in unit 2 of Cully 
land system' 

Howard soils, as for unit 3 of 
Cully land system 

As for unit I 

Vegetation 

Woodland, non-eucalypt over tall 
grass, or tall open forest as in unit 4 
of Cully land system 

Woodland, eucalypt and mixed 
over mid-height grass as for unit i 
of Ciilly land system 

Mid-height and tall grassland and 
non-grass herbs, often with scat- 
tered trees as in unit 3 of Cully 
land system 

As for unit 1 
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Seasonally flooded coastal plains, freshwater clays over estuarine clays, north of area; black cracking clays 
over mainly calcic estuarine muds; sedge land. 

- 
1 mile 

Kay land system and its derivatives 

Vegetation 
- 
Sedge land, dense robust sedges up 
to 2 ft with occasional scattered or 
patchy Sesbarria, larely dense mid- 
height grassland (Isclraenrrrrrr); 
dunes, mixed scrub over short grass 
(Acacia, Panflarrrrs, Ficrrs, Canarirrrrr) 

Herbaceous swamp vegetation as 
for unit 1 of Copeman land system 

Open water, or herbaceous swamp 
vegetation rooted in mud or float- 
ing; occasional clumps of Barring- 
torria or Melaleuca cajaprrfi and 
M. lerrcaderrflrorr 

Sedge land: fine sedges up to 12 in., 
scattered Melaleuca argerrfea, or E. 
paprrana, Parricurrz fraclryraclris in 
gilgai depressions, Heteropogorz 
corrtortrrs on rises; low-lying areas, 
herbaceous swamp vegetation as 
for unit 1 of Copeman land system 

1 

- 
2 

- 
3 

- 
4 

Area and 
Distribution 

g?inly 
southern 
half 

15% Mamly 
northern 
half 

5% 
Trending 
south to 
north at 
broad 
intervals 

5% 
Southern 
margins next 
to Kay land 
system and 
its 
derivatives 

Geomorphology 

Higher, seasonally dry plains: 
slopes 0 3-0.8%, elevation 1 0 a 0  
St, relief to 4 St; occasional shallow 
pans and buffalo wallo\vs. fresh- 
water clays over estuarine c?ays, in 
places with subfossil gastropods 
(Trdrritella spp.); 2-4 miles, in places 
up to 6 miles wvide; flooded 3-6 
months to depths up to 1 ft, rapid 
drying once rains cease; very slow 
aggradation; rare subparallel dunes 
up to 4 St high with slopes to 5%, 
minor levees 

Low ill-drained, seasonally tidal 
plai&; similar to unit 1 of Cope- 
man land system 

Main channels: up to a mile wide 
and 30 ft  deep minor tributaries 
up to 6 ft deep a)nd 40 St wide, over + mile apart; bed-load of silt and 
clay; lower reaches tidal in dry 
season 

Up to 400 yd wide, slopes to 0.8%; 
elevation c. 30-45 ft; freshwater 
clays over buried sands and iron- 
stone gravels derived from adjacent 
deeply weathered lowlands; minor 
chadnels and billabongs up to 6 St 
deep and 50 ft wide; rare gilgai 
areas, puffs 3-4 ft across, G I 2  m. 
amplitude 

Soils 

Black cracking carbonate rich 
clays (Carmor) near old channels 
and higher areas: Wildman (clays 
over gleyed muds) in lower sites; 
Adelaide (self-mulching) soils on 
old levees; minor Cairncurry (gyp- 
sic clays) on former swamp sites; 
minor dune sands 

Predominantly Wildman soils and 
organic clays (Dashwood) in wet 
sites. Carpentaria saline clays near 
areas of tidal influence - 

- 

Acid to neutral clays over sands 
or rock (Counamoul) 
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Flood-plains of dominantly sandy alluvium, east of area; uniform, gradational, and texturecontrast sandy 
soils with a variety of site factors; savannah, minor treeless areas. 

1 mile 
Alluvium 

1 

2 

3 

Area and 
Distribution 

60% 
East of 
South 
Alligator 
River 

25% 
East of 
South 
Alligator 
River 

15% 
East of 
South 
Alligator 
River 

Geomorphology 

Low active flood-plains: up to ) 
mile wide if bare, less if wooded; 
slopes, to 3.5%; relief to 5 St; 
elevation 50-100 ft; sands over 
loams and clays. seasonally flood- 
ed up to 6 mo&hs to 3 ft, along 
upper margins termitaria (8 ft) 
often undercut to I St; alluviation 
vertical and lateral seepage, mino; 
sandy levees up to 3 ft  high, slopes 
to 9% 

Stable flood-plain: up to 4 mile 
wide; slopes to 2%, generally 1%; 
sands overloams locally over stony 
to gravelly quartz and nodular 
ironstone some termitaria (7 ft)' 
slow aggiadation, vertical seepagg 

Channels and billabongs: up to 
1 mile apart; depth to 15 St, 30 yd 
wide, in places flanked by low 
broad levees up to 3 St high; sandy 
channel bars locally up to 6 St high, 
30 St wide; sandy bed-load, weak 
incision; local meandering and 
braided flow 

Soils 

Marrakai gradational (silt to clay 
acid) soils on poorly drained sites: 
Baroalba (yellow sand) on leved 
and treeless flood-plains; Magela 
(yellow-red sands to sandy loam 
gradational) on higher sites as for 
unit 2; and rare Murrabibbi (sand 
over mottled clay) on margins of 
Kay and Queue land systems 

Baroalba and Magela soils under 
mainly savannah co-dominate 
Nourlangie (sands over alkaline! 
calcic clays) and gravelly clays or 
Jim Jim sands over calcic B hori- 
zons; Howard (sands over acid 
clays) under Grevillea-dominated 
savannah near margins of Kay and 
Queue land systems 

As for unit 1; Baroalba soils on 
levees and channel bars and Mar- 
rakai in poorly drained sites 
dominate 

Vegetation 

About two-thirds savannah, mainly 
non-eucalypts over tall or mid- 
height grasses with small annual 
non-grasses (Pandauiis, E. poly- 
carpa, Bariksia, Grevillea pteridi- 
folia, Trisfariia, Melale~rca rrervosa, 
M .  syrrtpliyacarpa, E. papirarra, E. 
lafifolia, Livistorta Cyperaceae 
Eriacltrle burkiftii, ~ . ' f r i se fa ,  c1trYsol 
pogori, Tlienieda, Ectrosia, Vetiveria, 
Cliloris, Panicunz, Scliizachyriurri 
annual Sorgliurn, Drosera, ~tricrrli 
aria, Stylidirrrrt, Mifrasac/rte); about 
one-thud treeless 

As for unit 1 with minor differences 
(less ~ristarlib, Melaleuca, Vefiveria, 
Eriaclrrie brrrkiftii, Cyperaceae) 

- 
Paperbark forest (Melaleuca caja- 
pufi, M .  lerrcadendroa, Tristania 
Panrlarsrs, Barrirrgtoriia), scanty o; 
patchy ground cover as in unit 1 
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Flood-plains of dominantly silty alluvium, west and centre of area; texture-contrast (solodized solonetz) soils 
and gradational yellow loamy soils, alkaline and acid; grassland. 

Sandstone 1 mile 
and siltstone 

Quartz gravels I-- Alluvium 

Vegetation 

Tall and mid-height grassland (Tlre- 
nleda, Cl~rysopogon, Cyperaceae, 
Eriacl~rre burkrttii, annual Sorgl~rrn~, 
Heteropogorz triticerrs, Parricrrw deli- 
catrrrir, Ectrosia, Iscl~ae~r~urr~, Era- 
grostis); minor areas of s a v a ~ a h  
as in unit 1 of Fleetwood land 
system 

As for unit 1, but with added 
Eriacllne brrrkittii, E. trisetu, and 
Vetiveria, and less Tl~eoleda 

Woodland, mixed, over tall and 
mid-height grass, as for unit 3 of 
Flatwood land system 

No consistency, as for unit 4 of 
Flatwood land system 

Unit 
- 

1 

2 

- 
3 

- 
4 

Area and 
Distribution 

55% 
Throughout 
west of South 
Alligator 
River 
scatt&ed in 
centre and 
south-west 

20% 
Throughout 
west of South 
Alligator 
River, 
scattered in 
centre and 
south-west 

15% 
Throughout 
west of South 
Alligator 
River 
scattered in 
centre and 
south-west 

10% 
Throughout 
west of South 
Alligator 
River 
scatt&ed in 
centre and 
south-west 

Geomorphology 

High stable flood-plains: up to 4 
miles wide: slopes to 1%; relief to 
8 ft. loams and silts over clays 
and )clay loams; local scalding, in 
places subsurface formation of 
ironstone concretions 

Low active flood-plains: same as 
unit 1 of Effington land system, 
but with silts and line-textured 
alluvium 

Low erosional remnants and 
gravelly rises: as for units 1 and 4 
of Rumwaggon land system 

Channels and billabongs: same as 
unit 4 of Flatwood land system 

Solls 

Predominantly Margaret (texture- 
contrast with linetextured bull 
dust surface and concretions cap- 
ping a columnar B horizon) or 
similar gradational textured Moline 
soils; Marrakai (silts over acid 
clays) in drainage depressions and 
minor Stapleton soils in savannah 
and under Tlrerrzeda, as in unit 2 of 
Rumwaggon land system 

Mary (silty alluvial brown soils), 
some Marrakai and stratified 
recent alluvial deposits 

Skeletal and Elliott soils as in 
unit 4 of Rumwaggon land system 

Silty bed-loads 



LAND SYSTEMS OF THE ADELAIDE-ALLIGATOR AREA 

Flood-plains of dominantly silty alluvium and minor hills, west and centre of area; gradational yellow loamy 
soils and minor texture-contrast soils; savannah, some mixed woodland. 

loo] ft 

1 mile I 

Metasediments of 
varied lithology Alluvium 

- 
1 

- 
2 

- 
3 

- 
4 

Area and 
Distribution 

45% 
West of 
South 
AUigator 
River, mainly 
incentreand 
south-west 

25% 
West of 
South 
Alligator 
River,mainly 
in centre and 
south-west 

20% 
West of 
South 
Alligator 
River, mainly 
in centre and 
south-west 

10% 
West of 
South 
Alligator 
River, mainly 
in centreand 
south-west 

Vegetation 

Savannah, eucalypts over tall and 
mid-height grasses as in unit 1 of 
Fabian land system (E. paprrarta E. 
polycarpa, Panrlnnus, ~elalerrca' E. 
aporlopI~ylla, E. nlba, E. clavigkra, 
E. latifolia); minor treeless areas 

As for unit 1, but with added 
Eriaclt~te brrrkittii E. triseta, and 
Vetiveria, and less) Tlienteda 

Woodland, mixed, over tall and 
mid-height grass, height 35 ft 
visibility 300 yd (erosional remnant; 
E. alba, E. paplmna, E. nrirriata, 
Xarrthostei~tos, Terntinalia ferdin- 
mtrliaita, Planclro~ria, Br~chaaasia, 
Petnlostigrita, a ~ u a l  Sorghrrnt 
Clrrysopogon, Eragrostis schultzii: 
Tlrenreda, Cyperaceae; gravelly rises 
E. papIraIra, E. polycarpa, Parida~tus, 
Melnlerrca nervosa M. argentea 
Tlremerla, ~ l ~ r y s o p o ~ o ~ r ,  Eriaclrne hi: 
seta, Cyperaceae, Eriackrte bnrlcittii) 

No consistency, varying from grass- 
land through savannah to paper- 
bark forest and scrub of Parrdanrrs 
and Barrtbrrsa 

Geomorphology 

Stable flood-plains: up to 600 yd 
wide; slopes to 2.5%; relief to 15 
ft; elevation 50-250 ft; loams over 
sandy clay loams to sandy clays, 
in places containing nodular iron- 
stone gravels, some termitaria (12 
ft); subsurface formation of iron- 
stone concretions; vertical eluvia- 
tion, shallow flooding for 4 6  
months 

Active flood-plains: up to 600 yd 
wide; mean slopes I ,8%,  locally 
to 5%; relief to 15 ft; loams over 
variable locally gravelly subsoil, 
termitaria up to 8 ft high on 
pedestals scoured up to 1 ft above 
ground level; alluviation, vertical 
and lateral seepage 

Low erosional remnants and 
gravelly rises; same as for units 1 
and 4 of Rumwaggon land system 

C h a ~ e l s  and billabongs: variable 
depth and width, mean 6 ft by 40 
ft; shallow swampy channels less 
than 3 ft deep. discontinuous 
strings of shall04 billabongs ad- 
join deeper gullies; major chan- 
nels same as in unit 4 of McKlnlay 
land system; silty bed-loads 

Soils 

Elliott (yellow sands to clays with 
cemented ferruginous zones or 
buried clay) soils dominant; Mar- 
rakai (acid loam to clay in low- 
lying zones) McKinlay (yellow 
sand to alkadne clays), and Staple- 
ton soils (near plains margins) also 
occur; minor treeless areas have 
texture-contrast alkaline Margaret 
soils 

Marrakai soils on moist or swampy 
sites with minor Stapleton soils; 
large areas of stratified sands and 
silts on South Alligator plains 

Complete surface stone cover 
(class 5); some skeletal soils but 
mainly Elliott 

- 
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Dissected, rolling, deeply weathered eastern lowlands; gradational yellow-red or yellow sandy and loamy 
soils, gradational loose grey sandy soils; woodland (mixed) or tall open forest. 

, 1 mile , 
Deeply weathered I, Deeply weathered - - _ Ferruginous 
metasedimenrs 

0 . -  sands and gravels laterite 
(,7;1 Alluvium 

Vegetation 

Woodland (mixed) on slopes, over 
tall and mid-height grass (E. feho- 
dorlfa, E. ter111inalis, E. clavigera, E. 
bleeseri, E. dicl~ror~~ophloia, E. lati- 
folia, Livisfo~ra, Cocl~lospertrmr~~, 
Plar~clror~ia, Garderlia, Ter~rtinolia 
ferdirrandiarra, Brrcl~anania, Grevillea 
pteridifolra, G. heliosperrrla, Acacia, 
Pefalosfigr~ra quadrilocrrlare, annual 
Sorglr~ri?~, Clrrysopogoir, EriacJrire 
frisefa); summits tall open forest 
same as unit 1 of Kay land system 

As for unit 1, but more open and 
E. bleeseri rare 

Flats grassland or savannah (Tire- 
nleda, annual Sorgllrrr?~, scattered E. 
paprrarla E. [afifolia). channels 
sometim'es fringed wit6 Por~darrus 
and non-eucalypt trees and shrubs 

As for unit 1 

No observations 

- 
1 

- 
2 

- 
3 

- 
4 

- 
5 

Soils 

Munmarlary (yellow to yellow-red 
sand to clay gradational) soils or 
Woolner (with strongly mottled 
lower horizons) co-dominate 

Cullen (sandy to loamy light grey 
soils) 

Mainly Elliott (yellow gradational 
soils); Cullen soils on margins and 
Woolwonga (gradational silt to 
grey alkaline-calcic clay soils) in 
channel areas 

Skeletal soils and outcrop; minor 
Elliott, surface stoniness generally 
to class 5 

Laterite outcrop and shallow Kool- 
pinyah soils; surface stoniness 
class 5 throughout 

Area and 
Distribution 

45% 
Throughout 
east of 
South 
Alligator 
River 

20% 
Throughout 
east of 
South 
Alligator 
River 

15% 
Throughout 
east of 
South 
Alligator 
River 

10% 
Throughout 
east of 
South 
Alligator 
River 

10% 
Occasional 

Geomorphology 

Upper slopes and summits: iron- 
stone gravels inleached sandy loam 
matrix. up to f mile wide; slopes 
to 2%: gently undulating multi- 
convex surface; sheet wash, eluvia- 
tion, minor gullying 

Lower wash slopes: concave to 
2%, localLy to 5 % ;  width to'500 
yd; regollth stony to gravelly in 
loamy matrix; scattered termitaria 
in places up to 10 ft high; sheet 
wash, eluviation, concretionary 
iron forming below the surface in 
places 

Alluvial flats and channels: up to 
600 yd wide; slopes to I .7%; chau- 
nels up to 1 mile apart, 6 ft deep, 
and 40 ft wide incised in sandy 
alluvium; bed-load sand, in places 
pebbles and cobbles, local out- 
crops of river laterite; gullying, 
scalding, sheet wash 

Upper slopes and summits over- 
lain by residual quartz: slopes to 
3.5%; elevation 20-150 ft; up to 
1 mile wide; stony regolith over 
clay; sheet wash, eluviation, gully- 
ing along lower margins 

Breakaways formed on ferruginous 
laterite overlying deeply weathered 
rock: up to 30 ft high; slopes to 
11 % ; bevelled hill top overlain by 
vesicular or detrital laterite up to 
2 ft thick, now being undercut; 
seepage basal sapping, collapse 
mechaiical disintegration, dsususd 
wash 
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Level, deeply weathered north and central lowlands; gradational and uniform loamy and sandy red gravelly 
soils; tall open forest. 

I 1 mile 
Sands and gravels over ferruginous 

,&:*:;2>.. and mottled - zone laterite Alluvium 

Area and 1 Distribution I Geomorphology I Soils 

65% 
Throughout 

Vegetation 

Level to undulating surface with 
ironstone gravels over deeply 
weathered bed-rock: up to 3 miles 
wide; marginal slopes to 3.5%; 
elevation 50-280 ft; local relief 
generally less than 20 ft; in north- 
west up to 5 ft of rounded iron- 
stone gravel over deeply weathered 
sandstone cropping out locally; 
gravel elsewhere, over clay andlor 
decayed quartzite, sandstone, or 
laterite; slow attrition of gravels; 
eluviation 

Tall open forest, height 50 ft 
visibility 50 yd, eucalypts over tall: 
mid-height, and short grass (E. 
tetrodorrta, E. riririiata, E. terrrtirralis, 
Ervtlrro~ltleunl. Livistorra. Parrdonus. 

Dominated by Hotham (gradation- 
al loam to clay red gravelly soils) 
and Cahill (uniform red gravelly 
or stony); Berrimah (deep red 
loamy clay gradational soils) 
common in north-west only 

Sorglrrrrir, Clrryso~ingorr, Hetero- 
pogort triticeus, Sc11izac11yrirrnr, Cy- 
peraceae, Eriachrre triseta, Tlraama- 
stochloa; Cycas west of Adelaide 
River) 

2 

3 

4 

5 

6 

15% 
Throughout 

5% 
Throughout 

iForadic 

i g r a d i c  

5% 
Sporadic 

Gravelly wash slopes: to 3.5%; 
width to 1 mile; elevation 40-280 
ft; relief to 25 ft; in north-west as 
in unit 1; elsewhere additions of 
subrounded to angular quartz and 
weathered sandstone gravel in 
sandy loam matrix; eluviation 
Sandy wash slopes and inclusions 
of Queue land system: up to 200 yd 
wide; slopes to 3.5%; elevation 
35-250 ft; relief to 30 ft; deep well- 
drained gravel-free sands; eluvia- 
tion 

Laterite outcrops: up to 100 yd 
wide: slopes to 1.7%; bare pave- 
ments or remnant blocks of sheet 
laterite; pisolitic, detrital vesicular, 
or laminar laterite up to'3 ft thick 
gradFg +to "nit 2, the detritai 
laterlte with ~ncluslons of sub- 
angular quartz and subrounded 
deeply weathered sandstone un- 
dercutting, collapse, mechhcal 
disintegration, subsurface chemical 
decay, sheet wash 
Alluvial flats and channels: flats up 
to 250 yd wide; slopes to 1.7%; 
channels up to 8 ft deep and 30 ft 
wide; bed-load of h e  sand 

Isolated internal drainage depres- 
sions as for units 1, 3, and 5 of 
Krokane land system 

Cahill dominant with Hotham; 
Munmarlary and Koolpinyah (yel- 
low loose gradational soils) com- 
mon on lower slopes 

Berrimah soils and Basedow (yel- 
lowish red sandy to loam gradat- 
ional) soils co-dominatemainly on 
higher sites; Cockatoo (red sands) 
in inclusions of Queue land system 

Some shallow Cahill soils 

Kapalga (deep, grey sands) only 
observed; Howard andNourlangie 
soils probably occur also 

As for unit 1, but more open and 
with some E. clavigera and E. 
bleeseri and added shrubs 

Tall open forest as in unit 1 (but E. 
ririrriafn rare on slopes), often grad- 
ing into woodland height 20 ft  
visibility 150 yd, non-eucalypts ove; 
the same grasses (Melalerrca rrervosa 
Xanfhostenrorr, Acacia carrrrirrgltarrri( 
Parrdartrcs, Calytrix, Grevillea Enge- 
rria, Petalostigrrra pubescerrs,'AIpIri- 
tonia, Carrarirrnr) 
Leguminous-myrtaceous scrub 
with mid-height and short grass and 
scattered eucalypts (Calytrix, Bos- 
siaen, Acacia spp., Sc1risaclryriunt 
Tlraun~astoclrloa, Gorplrrena, spin: 
fex, E, bleeseri) 

Variable: ~axmnah  over mid-height 
grass (Melalerrca rrervosa, E. poly- 
carpa Parrdarrrrs, E. paprrarra Bartk- 
sia, E?*iachrre friseta, ~c l~ izac~~r i~ r r r r  
Cyperaceae Paspalrrrrr, Ectrosia). o; 
paperbark )forest (Melalerrca caja- 
puti, M. leucadertdrorr, Syzygirrrrr 
Tristarria, Carmrirrrrr, and rain forest 
species over shrubs and non-grass 
herbs) 
As for units 1, 3, and 5 of Krokane 
land system: herbaceous swamp 
vegetation, paperbark forest, or 
savannah 
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Undulating, deeply weathered, slightly eroded north-west and central lowlands; gradational, gravelly, yellow 
and red sandy to loamy soils and sandy derivatives; tall open forest or woodland (eucalypt). 

I 1 mile I 

Alluvium ~.... Sands and gravels over ferruginous 
and mottled- zone laterite 

Vegetation 

Tall open forest or woodland, same 
as unit 1 of Kay land system, but 
more open or trees smaller (height 
2440 ft), with an admixture of 
Alphitortia, Grevillea, Petalostigtita 
pubescetts, and Caiiarirtrit, and, 
especially on laterite outcrops, 
heathy shrubs with short grass 
(Bossiaea, Calytrix, Verticorrlia, 
Scltizacliyrirtrtt, Cyperaceae, Eria- 
chrte triseta, Tliaurtiastochlaa) 

As for unit 1, with some E. poly- 
carpa and Tristar~ia 

Same as unit 5 of Kay land system 

Same as unit 6 of Kay land system 

Unit 
- 

1 

2 

3 

4 

Area and 
Distribution 

65% 
Throughout 

20% 
Throughout 

10% 
Occasional 

5% 
Sporadic 

Geomorphology 

Level remnants of Kay land sys- 
tem, gravelly wash slopes, and 
occasional laterite outcrops: up to 
1 mite wide; slopes to 2%. Innorth- 
west up to 5 ft  rounded ironstone 
gravels in sandy loam matrix over 
locally outcropping deeply weather- 
ed sandstone; minor occurrences 
of pisolitic laterite, in places cover- 
ed by up to 1 ft of sandy wash; 
sheet wash and eluviation 

Sandy wash slopes: concave; up to 
300 yd wide; slopes to 3%; local 
relief to 20 ft; deep sands and 
loams; vertical eluviation, local 
scalding 

Alluvial flats and channels: up to 
400 yd wide with slopes to 1.7% ; 
c h a ~ e l s  up to 5 ft  deep and 30 ft 
wide 

Internal drainage depressions: 
same as unit 6 of Kay land system 

Soils 

Koolpinyah (gravelly yellow grada- 
tional sand to loam) soils domin- 
ate; Woolner soils (with mottled 
clay B and D horizons) on margins 
and slopes 

Mainly Woolner with some Kool- 
pinyah soils; Basedow (non- 
gravelly deep yellow-red soils) on 
high slopes; Berrimah soils 

Howard and Nourlangie with 
some Kapalga soils, same as unit 5 
of Kay land system 

Marrakai soils in permanently 
moist areas; other soils as for unit 
3, and same as units 5 and 6 of Kay 
land system, with none dominant 
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Dissected, rolling, deeply weathered north and central lowlands with frequent remnants of Kay land system; 
a variety of transitional soils, gradational yellow and red, uniform red, sands and loams over laterite; gradational 
yellow loamy soils derived from parent rock; woodland (eucalypt). 

, 1 mile , 
Deeply weathered ,:,.,. Sands and ,,..-. . Ferruginous 
metasediments Ironstone gravels 

a, . 
aterlte outcrops I-- Alluvium 

Vegetation 

Woodland, eucalypts over tall, mid- 
height, and short grass, height 40 ft  
or less, visibility variable (E. fetro- 
donfa, E. nliniata, E. terrninalis, E. 
bleeseri, E. clavigera, E. lafifolia, 
Livisfona, Terntinalia ferrlinandia~~a, 
Pefalosfig~na qzradriloculare. Bnch- 
anania, Eryfhrophlerrr~t, Xanfhostenl- 
on, Heferopogon friticeus, annual 
Sorglnrnt, Cl~rysogogon, Schiza- 
cllyriunt Coeloracltis, spinifex Eri- 
aclnte tiiseta Cyperaceae). tokards 
base, graddg into mixdd scrub 
(Melaleuca nervosa, Calytrix, Pan- 
danrrs, Tlzenteda) Engertia, Eriaclnte bnrkiffii, 

Tall open forest same as unit 1 of 
Kay land system 

Tall, mid-height, or short grassland 
with small annual non-grass herbs 
(Eriaclnre burlcitfii, Schizacltyriuin, 
Panicnr~t delicafrre~, Cyperaceae 
Eriachne frisefa, Psendoraphis) o; 
savannah, eucalypt and ion- 
eucalypt, over the same grasses 
(Paadanrcs, Melalerrca nervosa, Tri- 
sta~tia.ferdirlatldinna, Etigenia, Grev- 
illea pterkiifolia, Banksia, E. poly- 
carpa, E. clavigera, E. papuana); 
some mixed scrub 

Woodland as in unit 1, some tall 
open forest same as unit 1 of Kay 
land system, shrubs abundant 

Woodland, eucalypt and non- 
eucalypt, nith shrubs and short 
grass (E, rniniafa, E. tetrodo~tta, E. 
patellaris, E. bleeseri, E. clavigera 
Cycas, Calytriu, Verficorrlin, ~ c a c i ;  
crrnsir~gltar~~ii, Erytltrophleui~t, Eri- 
nchne frisefa, E. ciliata, Cyrnbo- 
pogon, annual Sorglnrnl, Gonphrena) 

Unit 
- 

1 

2 

- 
3 

- 
4 

- 
5 

Area and 
Distribution 

50% 
Throughout 

20% 
Throughout 

10% 
Throughout 

10% 
Sporadic 

5% 
Sporadic 

Geomorphology 

Gravelly wash slopes: to 5%; 
width to 300 yd. in north-west up 
to 5 ft of rounde6 ironstone gravels 
over locally outcropping deeply 
weathered sandstone; eluviation 

Level margins and convex rem- 
nants of Kay land system: up to 
300 yd wide; slopes to 4%, locally 
to 8%; relief to 60 ft; in north- 
west as in unit 1; sheet wash, 
elnviation 

Narrow alluvial flats: to 0.8%; up 
to 100 yd wide; shallow ill-defined 
channels; sands and gravelly loams 
locally over clay 

Bouldery lateritic slopes: up to 
250 yd wide; slope O.P2%, dis- 
integrating blocks of detrital, vesi- 
cular, or pisolitic laterite up to 2 ft 
thick; subsurface decay, mech- 
anical disintegration 

Level pavements: of massive 
laminar, vesicular, or pisoliticlater- 
ite; slopes to 1.7%;,width to 250 
yd; local outcrops vem quartz with 
5% mean wash slopes; mechanical 
dismtegration, subsurface decay 

Soils 

Soils derived from the disintegra- 
tion of laterite dominate: viz. Kool- 
pinyah and Munmarlary with min- 
or C a m .  Some Elliott soils observ- 
ed where unweathered rock con- 
tributes to soil formation 

Hotham (red gradational loam) 
and Cahill (red uniform sands and 
loam) co-dominant 

Koolpinyah dominant on margins 
Howard and Nourlangie soil; 
common 

Shallow very gravelly Cahill or 
I~oolpinyahsoilsdominant;Elliott 
soils as in unit 1 

Koolpinyah and Cahill soils 
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Shallow valleys, wash slopes, and coalescent valleys next to Kay and Queue land systems; uniform deep grey 
and yellow sands with sandy and gtavelly gradational soils (red and yellow) on upper slopes, texture-contrast 
soils on alluvial flats; woodland (eucalypt) or mixed scrub of dwarf paperbark, Grevillea, and shrubs. 

1 mue , 
Ironstone gravels ,.. . .. Sands and 

Sandy wash a ironstone gravels ,:‘:>..;: ;"d ferruginous AIlyvium 
aterlte 

- 
1 

- 
2 

3 

- 
4 

- 
5 

Area and 
Distribution 

35% 
Throughout 

30% 
Throughout 

20% 
Throughout 

10% 
Next to Kay 
land system 

5% 
Sporadic 

Geomorphology 

Low gravelly spurs and wash 
slopes: up to 3 4 % ;  relief to 30 ft; 
width to 400 yd; minor outcrops of 
pisolitic or detrital laterite, regolith 
of ironstone gravels in sandy loam 
matrix; sheet wash, local scalding, 
eluviation 

Sandy wash slopes: up to 2%, in 
places to 3.5%; !vidth to 300 yd; 
rel~ef to 15 ft; mmor outcrops of 
massive, pisolitic laterite breaking 
down to blocks up to 2 ft  thick; 
eluviation 

Alluvial Rats and channels: mean 
slopes I%, up to 3% along mar- 
gins; width to 600 yd; channels up 
to 6 ft  deep, 30 ft wide, incised in 
sands, silts, and loams that locally 
overlie ironstone gravels. This unit 
in places represents segmented par- 
tially infilled spillways or major 
channels; aggradation currently 
exceeds removal 

Gravelly upper slopes: width to 
400 yd; slopes up to 1.7%; relief 
to 10 ft; otherwise as for unit 1 

Bare laterite pavements: up to 50 
yd wide, on slopes up to 2.5%, 
massive, laminar, vesicular, or piso- 
litic laterite; mechanical disintegra- 
tion, subsurface decay 

Soils 

Berrimah (deep gradational loam 
to clay) and Hotham (gravelly loam 
to clay) red soils with Munmarlary 
and Koolpinyah soils (yellow-red 
and yellow sand to loam, with 
sandy earth fabric); none dominant 

Deep grey sands (Kapalga) and 
yellow sands with gravels (Baroal- 
ba); somesandover clay (Howard) 
soils marginal to unit 3 

Howard soils dominate with Nour- 
langie (sands over carbonate clays 
and gravelly phases); Jim Jim (silts 
over carbonate-alkali clays) on 
seasonally dry central zones of val- 
ley floors; and Woolwonga (grada- 
tional silt to alkaline-calcic clay 
soils) 

Hotham and Cahill soils, often with 
dense lag gravels, and Koolpinyah 
soils 

Bare laterite with shallow (t 12 
in.) dense lag gravels of Cahill 
family, shallow phase 

Vegetation 

Woodland, same as unit 1 of Kay 
land system, but more open and 
with a little E. bleeseri, E. clavigera, 
and spinifex, grading towards foot 
into mixed scrub (height 30 ft, 
visibility variable) of non-eucalypts 
over tall, mid-height, and short 
grass (Melalerrca nervosa, Pandanrrs, 
Grevillea pteridgolia, Errge~tia, Tri- 
stariia, annual Sorglrrrr~r, Clrryso- 
pogon, Eriaclri~e ciliata, E. triseta, 
Cyperaceae) 

Mixed scrub, height 25 ft, visibility 
60 yd, non-eucalypts over tall, mid- 
height, and short grass (Melaleuca 
nervosa, Acacia spp., Pairrlanus, 
Er~gesia, Grevilleapferidifolia, Bank- 
sin, Hakea, Eriaclrne triseta, Restio, 
Xyris, annual Sorg1r~111, Sclriza- 
cl~yrirrnr, Ectrosia) 

Tall mid-height, or short grassland 
(adual  Sorgliur~~, Vetiveria, Coelo- 
rachis, Eriaclr~re brrrkittii, E. triseta, 
Ectrosia sedges Pserrdoraplris, Uro- 
clrloa), $omet&es with scattered 
trees to form savannah (Melalerrca 
Irervosa, Parrda~rrrs, E. alba, Tri- 
stmiin, E. paprro~ra) 

Woodland, same as unit 1 of Kay 
land system, but more open and 
with a little E. bleeseri, E. clavigera, 
and spinifex 

Leguminous-myrtaceous scrub, 
same as unit 4 of Kay land system 
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Margins of deeply weathered lowlands sloping gently towards Cyperus land system; collivial gravelly and 
stony red and yellow gradational soils and sandy derivatives of Queue and Kay land system soils; patchy 
grassland, Pnnda~zzrs scrub, and mixed scrub. 

1 mile Estuarine and 
,(!:<+3,s Sands and ironstone gravels over 

ferruginous and mottled - zone laterite 
freshwater clays 

Vegetation 

Mixed scrub or Parzdanus scrub 
height 30 ft, visibility variablg 
clumpy, over short, occasionall; 
mid-height, grass (Partdarzus, Euge- 
nia, Acacia, Grevillea feridifolia, 
Pari~lari, Tristania, ~lpii tonia,  AI- 
sto~zia, E. papurnla, Sclzizacliyrium, 
Stylosmzf1zes, Tlzaz1n1asfoc1zloa, Era- 
grosfis, E~~iaclirze ciliata, Uroclzloa, 
Elelisine, Digifaria, Hyptis); oc- 
casional patches of rain forest 

As for unit 1, but rain forest not 
recorded 

Leguminous or Myrtaceous scrub 
or short grassland with occasional 
trees and mid-height grasses (Caly- 
frix, Acacia sp., Verticordia, Euge- 
nia, Parinari, Acacia czin~~i~zglza~~~ii, 
Petalostig~~za pubescens, Sclziza- 
clzyrizrn~, Eriaclrrie friseta, E. ciliata, 
Eragrostis, Tl~a~ir~~astocltloa, Cyi~o- 
doll, Stylosantlzes) 

Mid-height or short grassland, often 
secondary (Uroclzloa, Ectrosia, Era- 
grostis, Dactylocfe~~irrni. Eriaclzrze 
bnrkiftii, E. friseta, Cyperaceae, 
Sfylosarrt1zes) 

Unit 

1 

- 
2 

- 
3 

-- 
4 

Area and 
Distribution 

40% 
Throughout 

25% 
Throughout 

20% 
Throughout 

15% 
Throughout 

Geomorphology 

Sandy wash slopes: up to 1.7%, 
locally 5%; width to 500 yd; relief 
to 25 ft, with minor outcrops of 
detrital vesicular, or pisolitic 
lateriteLp to 50 yd wide, 3 ft thick; 
sands and loams, in places over 
ironstone and quartz gravels; ter- 
mitaria to 5 ft, scoured to 1 ft; 
eluviation 

Gravelly wash slopes: up to 3.5%, 
mean 2%; up to 500 yd wide; relief 
to 20 ft; elevation 40-170 ft; in 
north-west up to 5 ft rounded 
ironstone gravel over locally out- 
cropping deeply weathered sand- 
stone, elsewvhee additions of stony 
to gravelly quartz and sandstonein 
matrix of sandy loam to sandy clay 
loam; local scalding, eluvlation, 
disintegration and subsurface decay 
of laterite 

Lower sandy wash slopes: generally 
next to Cyperus land system; up to 
3.5%; width to 700 yd; minor 
outcrops of seepage laterite up to 
40 yd wide on slopes up to 2%; 
frequent termitaria to 4 ft, under- 
cut to 6 in.; localized scalding, sub- 
surface formation of ironstone 
concretions; minor narrow alluvial 
depressions 

Soils 

Berrimah (red gradational loam to 
clay), Hotham (red gravelly loam 
to clay), Basedow (brown-red 
gradational sand to clay), and 
Woolner (with mottled clay sub- 
soils) on higher slopes; Koolpinyah 
(yellow gradational sand to loam) 
Kapalga, and Baroalba (uni€orA 
sands) on lower slopes; none 
dominant; very rare podzols (part 
of Murrabibbi family) under rain 
forest sites 

Koolpinyah soils dominant; minor 
Cahill (uniform red gravelly soils) 
and minor Baroalba on lower 
slopes 

As in unit 1. Mumnarlary (yellow- 
red gradational gravelly and stony 
soils) and Koolpinyah soils dom- 
inant on stripped lower slopes 

Baroalba soils on higher sites (mar- 
ginal to unit 2). Murrabibbi 
(melanized loam o;er sand over 
clay) on lower slope sites transi- 
tional to coastal plains soils; 
Howard, Nourlangie, and Wool- 
wonga dominant on margins of 
alluvial flats 
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Internal drainage depressions and segmented valleys in deeply weathered lowlands, widespread; texture- 
contrast soils and uniform sands; paperbark forest, grassland, or herbaceous swamp vegetation. 

, 1 mile I 

Mottled -zone laterite, I; Sands and ironstone ~Jh;ial- alluvial 
deeply weathered rock gravels 

. - -- 

Vegetation 

Varied; mid-height or short grass- 
land often with scattered trees to 
form an open savannah (E. poly- 
carpa, Poildanus, Melalerrca argen- 
tea M .  nervosa); or paperbark 
forest over shoi-t grass or bare 
ground 

Tall open forest, same as units 1 
and 2 of Kay and Queue land 
systems 

Paperbark forest with Trista~iia, 
Melalelrca cajaprrti, M .  leucadend- 
ron, M .  viridiflorn, E. Rerbertiaria, 
often in pure 20-yd zones; or tall, 
mid-height, or short grassland with 
scattered trees (Eriacline triseta, 
Vetiveria, Cltrysopogoir, Pserrdo- 

pogo~iatherrnn, annual Sorgltrd??:, 
E. polycarpa, Pa~idanrrs) 

Grassland with scattered trees and 
clumps of trees (Tlrerneda, Erincline 
burkittii E. triseta Clirysopogon, 
cyperackae ~oelorAcfiis, Sclerand- 
riiirn grorid&orrtni, Panicu~~i delicat- 
MI, Trista~iia, Pa~rdarzr~s, E. poly- 
carpa) 

Open water or herbaceous swamp 
vegetation rooted in mud or floating 

1 

- 
2 

- 
3 

- 
4 

- 
5 

Soils 

Nourlangie (sand over alkaline cal- 
cic clays) on outer margins; Jim 
Jim (shallow sand over alkaline 
clay) and Marrakai (gradational 
silt to clay, acid) on moist central 
zones of depressions and channels; 
gravelly phases mainly in Jim Jim 
and Marrakai soils 

Gravelly yellow (Koolpinyah) and 
red (Hotham) soils 

Uniform deep sands Gapalga), 
with some Baroalba yellow sands 
on higher slope and organic surface 
phase near billabongs; Howard 
(sands over clays) and Murrabibbi 
(loam over sand over clay) on 
lower slopes marginal to, and 
extending into, unit 1; shallow 
gravelly Koolpinyah soils near 
laterlte outcrops 

Baroalba soils and possibly some 
Kapalga 

- 

Area and 
Distribution 

35% 
Throughout 

25% 
Next to Kay 
and Queue 
land systems 

15% 
Throughout 

15% 
Throughout 

10% 
Throughout 

Geomorphology 

Seasonally flooded depressions: up 
to 100 yd wide and 10 ft deep; 
slopes to 2%; deep sands and 
loams in places over clays andlor 
ironstone gravels; sheet wash, 
aggradation 

High level surfaces: slopes to 2%; 
deep sands or ironstone gravels in 
sandy loam matrix; similar to 
units 1 and 2 of Kay and Queue 
land systems 

Edges of depressions and billa- 
bongs: up to 80 yd wide; slopes to 
3.5% ; peripheral outcrops of lami- 
narseepage laterite up to 40 yd wide 
and 6 in. thick; minor outcrops of 
massive vesicular, or pisolitic 
1aterite;'sands and loams, in places 
over clays, ironstone graveIs, or 
weathered quartz; sheet wash, 
minor gullying, seasonal seepage, 
eluviation, undercutting and dis- 
integration of laterite 

Sandy spillways: of deep sand 
linking units 1 and 5 

Perennial billabongs: up to 500 yd 
wide, 3 miles long, and 8 ft deep; 
in no&-west circular billabongs 
up to 200 yd wide, 10 f t  deep, 
flanked by mottled zone of deeply 
weathered sandstone; sandy bed- 
load 
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Low rises and swales and minor isolated low strike ridges next to deeply weathered lowlands; shallow stony 
and gravelly gradational red and yellow-red soils and uniform red soils; bands of tall open forest and woodland, 
very variable, often strike-aligned. 

I 1 mile , 
Steeply dipping shallow sands 

,Y,,. a Alluvium 
Estuarine 

metasediments and gravels clays 

1 

- 
2 

- 
3 

Area and 
Distribution 

%%ughout 

%%u&out 

15% 
Throughout 

Geomorphology 

Rises and domes: up to 10%; 
width to 100 yd; relief to 25 ft; 
stony very variable regolith;,*nor 
outcrops of massive, pisolitlc, or 
detrital laterite; minor depressions 
as in unit 2; elnviation, rill erosion 

Linear depressions: up to 3%; 
width to 100 yd; variable regolith 
in places deep loam and clays' 
shallow sands, minor rises as id 
unit 1; sheet wash, scalding, slow 
alluviation 

Alluvial flats: up to 200 yd wide 
with slopes up to 1%; shallow ill- 
defined channels; deep loams 
locally over massive nodular later: 
ite; termitaria (4 ft) in places on 
scalded pedestals up to 1 ft high. 
sheet wash, in places subsnrfaci 
iron concretions forming 

Soils 

Dominantly shallow remnant soils 
over laterite, or laterite-derived 
Hotham (gradational) or Cahill 
(uniform); rare yellow-red Mun- 
marlary soils and rare skeletal 
where influence of unweathered 
rock is dominant 

Munmarlary soils and yellow 
gradational Koolpinyah soils. rare 
Baroalba (uniform yellow sahds) 

Dominantly Elliott soils (yellow 
gradational sand to clay hard- 
setting), reflecting influence of 
unweathered rock 

Vegetation 

Bands of tall open forest, height 50 
ft, visibility 50 yd, same as unit 1 of 
Kay land system, occasionally with 
some E. bleeseri and E. clavigera 

Bands of woodland height 20 ft 
visibility 250 ,yd, ,dried eucalypti 
over tall, md-he~ght, and short 
grass (E. clavigera, E. paprmna, E. 
fectifica, E. faelsclzear~a, E. ferru- 
ginea); otber shrubs and grasses 
same as unit 1 Kay land system 
shrubs sometimes dominant, wit; 
much Calyfrix 

Grassland with scattered trees, or 
savannah (Eriaclirle burlciftii The- 
meda, Cyperaceae, Vetiveria 'chry- 
sopogon Panicirnt de1icati;rrl E. 
paprrmd, Melaleuca nervosa, 'l'an- 
danus) 
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Level tidal flats and emergent coastal plains, active and fixed coastal sand-dunes, northern coastal fringe; 
saline muds and grey cracking clays; samphire, sedge land, or mangrove scrub. 

1 mile 

- 
1 

- 
2 

- 
3 

- 
4 

Geomorphology 

Tidal flats: up to f mile wide; 
slopes less than 0.4%; recent 
estuarine and marine clays, in 
places over buried mangroves; 
seasonal drying and surface crack- 
ing. intermittent tidal flooding and 
sedimentation during king tides 

Coastal and riverine mangrove 
fringe: up to 100 yd wide; slopes 
up to 0.9% ; riverine mangrove on 
low clay levees up to 100 yd wide 
and 4ft high; sedimentation, minor 
gullying, daily tidal flooding 

Channels: major channels up to 30 
ft deep and 200 yd wide with out- 
lets up to 2 miles wide; minor 
channels up to 15 ft deep and 40 yd 
wide; bed-load silt and clay 

Coastal dune complex: active and 
fixed beach ridges, up to $ mile 
wide; active outer dune shelving 
seawards up to 40%; deep shelly 
sands; up to 5 fixed dunes, each up 
to 200 yd wide, 30 ft high, with 
slopes up to 9%; deep sands and 
loamy sands. inter-dune swales up 
to 100 ydwvide; slopes up to 0.8%; 
clays, sandy clays, and loams; 
coastal outcrops of laminar, mas- 
sive, vesicular, or pisolitic laterite, 
or of beach rock, up to 50 yd wide 
on 0.9% slopes, overlain by sandy 
beach to landward; variable tidal 
Rooding, lateral seepage, eluvia- 
tion; run-off concentrated along 
swales 

Area and 
Distribution 

60% 
Extreme 
northern 
marglns 

25% 
Extreme 
northern 
margins 

10% 
Occasional 

5% 
Mainly 
around 
headlands of 
northern 
lateritic 
plains 

Soils 

Strongly saline weakly cracking 
grey clays (Carpentaria) 

Gleyed saline muds and minor 
Carpentaria 

- 

Dune sands and weakly cracking 
clays over sand in inter-dune 
swales (Counamoul); Carpentaria 
soils over sands in swales where 
tidal flooding occurs 

Vegetation 

Samphire or sedge land or bare 

Mangrove scrub 

- 

Woodland, height and visibility 
variable, mainly non-eucalypts 
(Acacia, Parmdarrrrs, Abrrrs, Br~gcrrin, 
Carrarirrnr, lianes), or semi-decid- 
uous forest; ground vegetation very 
sparse in both, but litter plentiful 
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Channels and flood-plains, widespread; uniform sands and silts, gradational acid loamy and sandy soils, 
gradational alkaline loamy soils and alkaline texture-contrast soils; paperbark forest or savannal~, very variable. 

..................... ........... 'is- 
.-, Baker L.S. y - e  -+== 

1 mile 
Rock and gravels 

(-- Alluvium 

Vegetation 

Grassland or savannah, as in Fabian 
or Flatwood land systems 

Predominantly paperbark forest or 
grassland 

No consistency, varying from grass- 
land through savannah to paper- 
bark forest and scrub of P a n d a ~ ~ w  
and Banlbrrsa 

Banks paperback forest, beds 
mainly bare 

As for unit 3 

Unit 

1 

- 
2 

- 
3 

- 
4 

-- 
5 

Area and 
Distr~butlon --- 

%&spread 

%ig rivers 
east of South 
Alligator 
River 

15% 
Along main 
rivers west 
of South 
Alligator 
River 

10% Maln rivers 
west of 
South 
Alligator 
River 

10% 
Main rivers 
west of South 
Alligator 
River 

Geomorphology 

Flood-plains, often gullied, with 
billabongs: up to 400 yd wide; 
slopes up to 2%; silts and sands 
over clay; flooded &6 months up 
to 2 ft. occasional billabongs up to 
5 ft deep and 30 yd wide; sheet 
Roods, slow alluviation, erosion 
by gullies up to 20 ft deep and 50 ft 
wide, with spring sapping ,in places, 
subsurface formation of ironstone 
concretions 

Braided channels and sand bars: 
up to 800 yd wide with variable 
slopes. c h a ~ e l s  up to 8 ft deep 
and 4dft wide; deep alluvial sands; 
lateral corrasion, seasonal scour, 
deposition 

Levees and swales: up to 2 well- 
defined benches 15 ft high and 60 
yd wide separated by swales to 40 
yd wide; mean slopes to 1.7%-9% 
along margins; deep loams locally 
over clay; aggradation, eluviation, 
and gullying on levees; scalding, 
subsurface formation of ironstone 
concretions, seasonal ponding of 
flood waters in swales 

Major channels: up to 35 ft  deep; 
width to 100 yd; bank slopes up to 
60%; local outcrops of rock in 
channel b e d  bed-load sand and 
silt in majo; rivers, gravels and 
cobbles in headwater tributaries; 
vertical and lateral corrasion 

Levee back slopes: up to 200 yd 
wide. slopes up to 1% ; silts, loams, 
and $ands in places over clay; 
sheet floodS, scalding, slow alluvia- 
tion 

Soils 

West of the South Alligator River 
he-textured soils on silty parent 
alluvia: a variety of soils on minor 
sites typical of other land systems 
(Fabian, Flatwood); Mary (uni- 
form brown sllt) and Elliott 
(gradational yellow loam to clay) 
on recent flats; minor Moline 
(gradational loam over alkaline 
structured clay) and Margaret 
(texture-contrast loam over alkal- 
ine clay); Marrakai (gradational 
loam to acid clay) on poorly drain- 
ed sites. East of the South Alligator 
soils are derived ffom sandy 
a h v i a  as in unit 2 

Baroalba (recent uniform sands). 
Magela (gradational sand to sand; 
clay loam) on recent and active 
areas. Howard (sand over acid 
clay),' Woolwonga (silt to clay 
gradational) and Jim Jim (shallow 
sand over aikaline clay) on minor 
stable sites; none dominant 

Mary soils on recent levees and 
Katherine (gradational loam to 
clay red soils) on older levees 

- 

Katherine on higher back plains 
and Moline (gradational loam over 
alkaline structured clay) on lower 
sites; minor Mary and Marrakai 
soils 
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Swampy depressions on the coastal plains; black uniform cracking clays over gleyed estuarine muds and 
riverine sands, texture-contrast peaty loam over clay soils; paperbark forest. 

I 
1 mile 

- 
1 

- 
2 

- 
3 

4 

Geomorphology 

Wooded swamps: up to 4 miles 
wide; slopes to 1.2% ; flooded to 
3 ft or more except along higher 
margins which dry out seasonally; 
freshwater over estuarine clays, 
slow aggradation 

Slightly raised treeless areas: width 
to 500 yd; slopes, to 0.8%, IocaUy 
to 2%, flooded 4 8  months to 4 ft, 
drying out rapidly in upper few feet 

Depressions and channels next to 
the deeply weathered surface: up 
to 300 yd wide; slopes to 2% along 
margins, mean slopes 0.4%; chan- 
nels variable in depth and width, 
seasonal flooding to 4 ft; fresh- 
water over estuarine clays or wash 
derived from Kay land system and 
its derivatives slow aggradation, 
sheet wash, e~Jviation 

Alluvial plains: flooded P 6  
months to 2 ft; well drained; up to 
500 yd wide; slopes to 1.2% 

Area and 
Distribution 

70% 
Scattered 
throughout 

15% 
Sporadic 

10% 
Along 
southern 
margins of 
coastal 
plains 

5% 
Occasional 
in NE. and 
SE. 

Soils 
- 
Mostly permanently wet gleyed 
cracking clays over estuarine muds 
(Wildman); gypsic at A/C horizon 
transition (Cairncurry), and Coo- 
inda (texture-contrast black loam 
over clay) 

Predominantly Wildman with min- 
or Cairncurry, Cooinda as in unit 
1, and minor Counamoul (clay 
over acid sands) in inland areas 

Murrabibbi (loam over sand over 
clay) and Koolpinyah (yellow 
gradational sand to loam) 

Counamoul soils dominant in 
transition zone between inland 
alluvium and coastal plains; rare 
Carmor 

Vegetation 

Paperbark forest, height 50 ft 
visibility 70 yd (Melalenca cajaputi: 
M. leocaderzdroi~, M. viridzflora), 
and occasional clumps of Barring- 
torlia over herbaceous swamp vege- 
tation rooted in mud or floating 

Bare or with scanty cover of herbs 
(Marsilea, Pl1yla) 

Paperbark forest or grassland, as 
in unit 3 of Krokane land system 

Paperbark forest as in unit 1 with 
occasional Acacia auriculifarr,;is and 
Terrilinalia r?~elor~ocarpa; sparse 
ground cover of short annual and 
perennial grasses or of Marsilea 
and Plryla, some parts bare 



LAND SYSTEMS OF THE ADELAIDE-ALLIGATOR AREA 

Q m m  LAND SYSTEM (250 SQ MILES, 8 OBSERVATIONS) 

Level sandy lowlands, widespread; uniform red sandy soils, uniform grey and yellow sands; tall open forest. 

I 

1 mile 
Rock Sands, occasional gravels 

Vegetation 

Tall open forest, as unit 1 of Kay 
land system but taller and more 
open (height 60 ft, visibility 100 yd) 

Tall open forest or woodland, as 
unit 3 of Kay land system 

Inadequate observations 

Paperbark forest, grassland, or 
water-weeds in open water 

Soils 

Cockatoo (uniform red sands 
underlain by gravelly alluvium or 
detrital laterite) 

Basedow (gradational yellow-red 
sand to clay) on higher slopes; 
Baroalba (yellow uniform sands) 
and Kapalga (grey sand) on lower 
slopes 

Only Basedow soils observed 

Baroalba soils dominant, with 
minor Marrakai (gradational silt 
to acld clay) 

Geomorphology 

Level surfaces: up to 2 miles wide; 
slopes to 3.5%; relief to 20 ft; 
sands generally over 5 ft deep, 
but in places overlying decayed 
fragments of detrital or pisolitic 
laterite; sheet wash, eluviation 

Sandy wash slopes: up to 400 yd 
wide; slopes to 1.7%; relief to 20 
ft; well-drained, gravel-free sands, 
over 5 ft deep; eluviation, sheet 
wash 

Laterite outcrops and minor 
gravelly wash slopes: up to 150 yd 
wide; slopes to 1.7% 

Elongated depressions or spill- 
ways, often with p e r e ~ i a l  billa- 
bongs 

1 

2 

- 
3 

4 

Area and 
Distribution 

80% 
Throughout 

10% 
Occasional 

5% 
Sporadic 

--- 
5% 
Sporadic 
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Hills or raised gravel patches and intervening alluvial flats in south-west; skeletal soils and gradational yellow 
loamy soils on hill slopes, texture-contrast alkaline soils on flats, woodland (semi-deciduous eucalypt) or 
stunted woodland (mixed) on hill slopes, savannah woodland on flats. 

I 1 mile I 

Metasediments of varied lithology, 
in places overlain by quarrz gravels 

Alluvium 

Area and 
Unit I Distribution I Geomorphology soils Vegetation 

I wacke and deeply weathered shales 
and sa'ndstone); frequent rock out- 
crov on sloves above 8%: discou- I 

45% 
Throughout 

tlnuous stony regolith steeper I siooes. even laver of siltstone flakes I 
and g;avels o n  gentle slopes, buried 
pisolitic laterite cropping out 
locally; sheet wash and eluviation 

Low erosional rises or convex 
knolls: up to 60 ft high; slopes to 
25%; varied lithology (weathered 
sandstone, siltstone, chert, grey- 

Skeletal soils and Elliott (grada- 
tional yellow loam to clay); rare 
Angelara (clays derived from 
weathered alkaline shales) 

Dominantly Margaret soils (tex- 
ture-contrast loam over alkaline 
columnar-structured clay); Moline 
(gradational as above) on flats, 
McKinlay (gradational yellow 
loam to alkaline clay), and Staple- 
ton (gradational yellow loam to 
clay with A, horizons) on marginal 
areas 

25% 
Throughout 

Woodland or stunted woodland, 
height 30 ft  and less, visibility 200 
yd, eucalypt and non-eucalypt over 
scanty tall, mid-height or short 
grass (E. clavigera E. feirrrgiirea, E. 
alba, E. foelscl~e~ira, E. fecfifca 
Erytlrrophlerrirr. XarrtAosterrtoir, CO; 
clrlospern~i~n~, Grevillea heliosperir~a, 
Pefalosfigiira, Gardenia, Theri~eda, 
Clrrysopogorr, Eriachne friseta, an- 
nual Sorglrrr111, Heteropogorz hi- 
ticeus, Sclrizaclryrir~ii~, Tlrarrri~a- 
stochloa; Cycas west of Adelaide 
River) 

Grassland, same as unit 1 of Fabian 
land system, or savannah, same as 
unit 1 of Flatwood land system 

Alluvial flats: up to 300 yd wide; 
slopes less than 2%; channels up 
to 25 ft  wide, 2-15 ft deep, incised 
locally into bed-rock; sheet floods 
and scalding, with termitaria local- 
ly undercut up to 1 ft  above ground 
level; in places incipient lateritiza- 
tion of alluvial clays and loams; 
eluviation of sands and sandy loams 

cised into bed-rock; some termi- 
taria (10 ft); sheet wash and 
scalding 

Wash slopes: to 2%; up to 150 yd 
wide; gravelly colluvium in sandy 
loam matrix; shallow streams dry 
for 6 months or more; locally in- 

10% 
Occasional 

Elliott soils dominant, wvithskeletal 
soils, minor Batten 

Batten soils (gradational yellow 
loam to clay with shallow A,) 
dominant, with Stapleton and 
Elliott soils 

As for unit 1, but with occasional 
Melaleaca argerrtea, M .  Irervosa, 
E. ferrrrgiirea, perennial Sorglirrm 
Iscl~aenrunr, and ~serxfoopogoira: 
tlrerr~rrr 

Woodland or stunted woodland, as 
for unit 2 of Bend land system 



PART IV. THE CLIMATE OF THE ADELAIDE-ALLIGATOR AREA 

By J. R. MCALPINE* 

The climate of this area has previously been described (Anon. 1961; Christian 
and Stewart 1953; and Southern 1966). Some aspects of these works are briefly 
summarized and the relation of pasture growth to rainfall is discussed. For a f~lller 
climatological survey, the reader is referred to the publicatiolls of Anon. (1961) and 
Southern (1966). The agroclimatology of the adjoining Tipperary area to the south 
has been discussed by Fitzpatrick (1965) and Slatyer (1 960). 

Two distinct seasons occur in the area, an almost rainless dry season from 
May to September and a wet season from November to March. Southern (1966) 
further dserentiates between organized rainfall, typified by monsoonal or cyclonic 
weather and widespread convection, and non-organized rainfall, typzed by apparent 
random or mesoscale convection. He distinguishes five categories of rain-producing 
systems, the interplay of which prod~lces the seasonality and character of the winfall 
in the area. These are shown diagrammatically in Figure 3. 

Mean monthly rainfall for eight stations is given in Table 1 and the spatial 
distribution of this rainfall is shown on an isohyet and histogram map (Fig. 4). 
The concentration of stations on the periphery of the area, particularly to the west, 
makes the delimitation of isohyets somewhat arbitrary. Annual variability of rainfall 
as expressed in the coefficient of variation (standard deviation as a percentage of the 
mean) is less than 18 % in the Darwill-Oenpelli sector (Anon. 1961) and increases in a 
south-easterly direction to 25 % at Adelaide River. 

Percentage frequencies of rainless days and daily rainfalls within specified 
limits are given in Table 2, which also serves as a rough measure of variations in 
seasonal rainfall intensity. Intensity of daily rainfall reaches a peak in January and 
February and falls away rapidly during March and April. 

Other climatic characteristics are illustrated by reference to records kept at the 
Coastal Plains Research Station, CSIRO, near Humpty Doo (Table 3). Mean 
temperatures are at their lowest dming June and July (mean max. 88"F, mean min. 
60°F, mean 74°F). Mean maximum temperat~lre reaches its highest in November 
(96"F), whilst mean minimum temperature reaches its peak in December (76°F). 
Evaporation increases during the dry season, particularly towards its conclusion when 
it reaches 9 in. a month. 

* Division of Land Research, CSIRO, Canberra. 



I Local convection 
-cI - - I 

Equatorial or 
4 P 

Organized monsoonal troughs - - - 
convection 

Tropical cyclones - 1, I 
I 

Fig. 3.-Annual rainfall at Humpty Doo and five categories of rainfall-producing 
systems (after Southern 1966). 

Fig. 4.-Distribution of mean annual rainfall (in.) (from January to December). Values shown 
with station names are the mean annual rainfall (in.) for the station. 



Station Years of Jan. 
Record 

Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total 

Adelaide River 

Brocks Creek 

Burrundie 

Darwin Aero 

Koolpinyah 

Manton Dam 

Marrakai 

Oenpelli 
- - - - 

* Bureau of Meteorology (1961). 



IV. RAINFALL AND PASTURE GROWTH 

A system of soil water balance accounting used by Fitzpatrick (1965) for 
estimating duration of pasture growth has been adopted here using the long-term 
records available for Darwin, Oenpelli, and Adelaide River. This method is based on 
a model using weekly rainfalls as increments to available soil moisture and mean 

TABLE 2 
PERCENTAGE* OF DAYS WITH WALL WTHIN SPECIFIED LIMITS AND DAYS 

WITHOUT RAIN EOR THE MONTHS OCTOBER TO APRIL 

Range 
(in.) Oct. Nov. Dec. Jan. Feb. Mar. Apr. 

Darwin 
Nil 84 62 48 38 33 43 72 
0.01-0.49 12 25 32 35 39 36 32 
0.50-0.99 2 6 9 13 13 10 7 
1.00-1.99 1 5 7 9 11 7 5 

2.00-2.99 1 2 2 3 3 3 2 
3.00-3.99 - - - 2 1 1 - 

24.00 - - - 1 - - - 

Adelaide River 
Nil 87 71 62 49 50 63 91 

0.01-0.49 9 I8 21 24 24 20 5 

0.50-0.99 3 5 8 11 10 9 2 

1.00-1.99 1 5 6 12 11 5 2 

2.00-2.99 - 1 2 3 3 2 - 
3.00-3.99 - - 1 1 1 - - 

34.00 - - - - - - 1 

Oenpelli 
Nil 94 72 56 42 37 46 85 
0.01-0.49 4 18 28 32 37 32 10 

0.50-0.99 1 5 9 13 14 11 3 

1.00-1.99 1 4 5 10 9 8 2 

2.00-2.99 - 1 2 2 2 1 - 
3.00-3.99 - - 1 1 1 - - 

34.00 - - - 1 - 

* To the nearest whole percentage. 

weekly evaporation as a basis for evapotranspiration withdrawals. The evaporation 
data used have been taken from a standard Australian tank evaporimeter at the 
CSIRO Coastal Plains Research Station for the years 1961-65 inclusive and applied 
to each of the stations listed. 
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METEOROLOGICAL ELEMENTS AT COASTAL PLAINS RESEARCH STATION EXPRESSED ON MEAN FORTNIGHTLY 

BASIS 

Fort- 
night* 

Temperature 
("F) 

Mean Max. Mean Min. Mean 

90.46 75.06 86.27 
90.97 75.12 83.04 
89.52 75.21 82.62 
91.47 75.44 83.46 
89.93 75.66 82.80 
91.38 75.85 83.62 
91.44 75.19 83.32 
90.87 73.07 81.99 
91.58 69.69 80.71 
90.57 66.31 77.47 
90.35 65.54 78.08 
89.73 63.16 76.59 
87.98 61.22 73.94 
88.63 59.63 74.13 
88.78 58.03 73.50 
89.73 60.36 75.08 
91.81 62.69 77.22 
93.70 66.04 79.85 
95.17 70.34 82.78 
96.55 72.34 84.45 
96.55 74.43 85.69 
95.86 74.13 84.96 
96.18 75.26 85.75 
93.49 74.50 83.99 
93.64 75.37 84.51 
92.52 76.14 84.33 

Mean Relative 
Humidity 

( %) 

Mean Vapour 
Pressuret 

(mb) 

9.17 
9.17 
9.20 
9.29 
9.02 
9.17 
8.81 
8.24 
7.19 
5.92 
6.67 
5.74 
4.65 
4.86 
4.34 
4.93 
5.92 
6.53 
7.29 
7.54 
7.88 
8.15 
8.75 
8.66 
9.14 
9.05 

Evaporation 
(in.) 

Rain 
(in.) 

3.29 
4.69 
6.47 
4.43 
5-19 
5.36 
1.95 
0.74 
0.06 
0.11 
0.04 
- 

0.02 
- 

- 
- 
- 
- 

0.08 
0.12 
1.16 
2.26 
2.55 
3.42 
2.80 
5.62 

* Starting Jan. 1. t At 9 a.m. 

TABLE 4 
CHARACTERISTICS OF THE PERIOD OF PASTURE GROWTH 

Darwin Adelaide River Oenpelli 

Commencement of estimated useful pasture growth 
Median date Nov. 2 Nov. 9 Nov. 11 
Lower quartile Oct. 19 Oct. 31 Nov. 2 
Uvver auartile Nov. 17 Nov. 16 Nov. 26 

Cessation of estimated useful pasture growth 
Median date May 16 May 4 May 10 
Lower quartile May 8 Apr. 28 May 3 
Upper quartile May 25 May 14 May 16 

Total duration of estimated useful pasture growth 
(i.e. average annual number of weeks with available 
water) 28 25 25 

Total duration of estimated active pasture growth 
(i.e. average annual number of weeks with available 
water exceeding 2.50 in.) 20 19 19 



Commencing Date Probability = 

Oct. 19 Oct. 26 Nov. 2 Nov. 9 Nov. 16 Nov. 23 Nov. 30 Dec. 7 Dec. 14 by 

Darwin 0.155 0.239 0.253 0.521 0.662 0.718 0.831 0.859 0.901 Dec. 28 
.CI 

Adelaide River 0.077 0.154 0.192 0.423 0.615 0.731 0.801 0.846 0.961 Dec. 21 7 
Oenpelli 0.051 0.051 0.077 0.256 0.436 0.564 0.692 0.872 0.897 Jan. 18 s 

Ceasing Date Probability = 

Apr. 26 May 3 May 10 May 17 May 24 June 1 June 8 June 15 June 22 1 '00 by 

Darwin 0.042 0.084 0.225 0.408 0.718 0.831 0.887 0.929 0.958 July 12 

Adelaide River 0.23 1 0.346 0.654 0.731 0:770 0.885 0.923 0.961 0.961 June 29 

Oenpelg 0.025 0.128 0.359 0.667 0.923 0.974 0.974 0.974 1.00 June 22 

* Date is middle date of week for which probability is calculated. 



CLIMATE OF THE ADELAlDE-ALLIGATOR AREA 55 

The tentative simple working model assumes that actual evapotranspiration 
(ET) is related to evaporation from a standard tank evaporimeter ( E )  by the relationship 
ET = 0.8E for those weeks with storage plus rainfall exceeding 2.50 in., and by 
ET = 0.4E when it is below this. The model is a more generalized version of that 
used by Slatyer (1960) for crops, and is based upon the principle that evapotranspira- 
tion decreases as available water is reduced. The model may tend to underestimate 
the evapotranspiration when the upper parts of an otherwise dry soil profile are 
wetted by rains of less than 2.5 in., and overestimate it during weeks without rainfall 
when stored soil water in the upper profile is nearing depletion. However, the effect 
of this is not likely to be of great signscance for purposes of general assessment over 
a number of years. A maximum storage of 4.00 in. has been assumed. These 
relationships have been used elsewhere (Fitzpatrick and Arnold 1964; Slatyer 1964; 
Fitzpatrick 1965) for interpreting weekly rainfall data in northern Australia in relation 
to pasture growth. The data used in the model have been processed by computer. 

The results of these analyses are shown in Tables 4 and 5. Table 4 indicates 
the characteristics of the period of pasture growth and gives an approximation of 
the total period during which some useful growth might be expected. The more 
restricted duration with available water exceeding 2.50 in. is taken to represent the 
period over which more active growth conditions prevail. Table 5 indicates the 
probability of useful pasture growth commencing or ceasing at certain stated periods. 

ANON. (1961).-Climatology survey. Region 1 : Darwin-Katherine, Northern Territory. (Bur. Met. 
Aust. : Melbourne.) 

CHRISTIAN, C. S., and STEWART, G. A. (1953).-General report on survey of Katherine-Darwin 
region, 1946. CSlRO Aust. Land Res. Ser. No. 1. 

FITZPATRICK, E. A. (1965).-Climate of the Tipperary area. CSIRO Aust. Land Res. Ser. No. 13, 
39-52. 

FITZPATRICK, E. A., and ARNOLD, JENNIFER (1964).-Climate of the West Kimberley area. CSIRO 
Aust. Land Res. Ser. No. 9, 76-102. 

SLATYBR, R. 0. (1960).-Agricultural climatology of the Katherine area, Northern Territory. CSIRO 
Aust. Div. Land Res. Reg. Surv. tech. Pap. No. 13. 

SLATYER, R. 0. (1964).-Climate of the Leichhardt-Gilbert area. CSIRO Aust. Land Res. Ser. No. 11, 
90-104. 

SOUTHERN, R. L. (1966).-A review of weather disturbances controlling the distribution of rainfall 
in the Darwin-Katherine region, N.T. Bur. Met. Aust. Working Pap. 6513203. 



PART V. GEOLOGY OF THE ADELAIDE-ALLIGATOR AREA 

Tenison Woods (1864) first described the laterite profiles characteristic of much 
of the Katherine-Darwin area, and later (1886) described the Mullaman Beds. In 
1895, Brown recognized marine shales of Mesozoic age at Charles Point, and he 
subsequently coilcluded that the Mullaman Beds were at least in part of Lower 
Cretaceous age (Brown 1895, 1908). 

The general stratigraphy of the area was tentatively outlined by Woolnough 
(1912). A series of detailed memoirs, relating chiefly to mineral-bearing rocks, 
appeared between 1935 and 1940. These embody the work of the Aerial, Geological, 
and Geophysical Survey of Northern Australia, and have been summarized by 
Hossfeld (1954). 

In 1946, Noakes (1949) mapped the Katherine-Darwin area at reconnaissance 
level, and more detailed recent mapping by the Bureau of Mineral Resources has 
been described by Malone (1962a, 1962b), Walpole (1962), and Dnnn (1962). In the 
following account, references to structure and lithology are based chiefly on their 
work, supplemented by field observations carried out during the survey. 

The Pine Creek Geosyncline forms the dominant regional structure in the 
survey area (Fig. 5). It  consists of a central trough containing sediments which 
attain a maximum thickness of 13,000 ft near Hayes Creek. The South Alligator 
trough was a secondary tectonic depression associated with the Pine Creek Geo- 
syncline. The eastern boundary of this trough coincides roughly with the present 
course of the East Alligator River, for quartz mica schists of probable Archaean age 
were noted in the Magela Creek area (DLIII~ 1962) and some 15 miles west of that 
stream during the survey. 

The geosyncline extends beyond the survey area in the west and south. The 
Rum Jungle granitic inlier represents an exposed portion of the ancient Archaean 
Basement which underlies the geosynclinal deposits (Rhodes 1965). 

The geosynclinal sediments have been strongly folded along north and north- 
westerly axes. Isoclinal folding and associated reverse folding are common, and in 
general the sediments have undergone very low-grade regional metamorphism. 
Locally, the folds have been directed around Archaean massifs (as at Rum Jungle), 
and here intense faulting and dynamic metamorphism are pronounced. 

Regional structures (Fig. 6) trend north and north-west in the south and west, 

* Formerly Department of Geography, Research School of Pacific Studies, Australian National 
University, Canberra. Present address: School of Earth Sciences, Macquarie University, North 
Ryde, N.S.W. 
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12" - 

Archaean basement 
outcrop 

Thin marginal formations 
14' - 

Limit of geosyncline 

Fig. 5.-Pine Creek Geosyncline (after Walpole 1962). 

Fig. 6.-Simplified structural map of the Adelaide-Alligator area adapted from Malone (1962a, b), 
Dunn (1962), and Walpole (1962). 
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and north-east in the north and east, and are reflected in a discontinuous series of 
strike ridges that rarely rise more than 200 ft above the surrounding plains. 

Subhorizontally bedded sandstones of Upper Proterozoic age unconformably 
overlie the folded Lower Proterozoic formations originally laid down in the Pine 
Creek Geosyncline. They crop out along the eastern and south-eastern boundaries of 
the survey area, and form the Buldiva plateall. There is no evidence to suggest that 
the Upper Proterozoic rocks have ui~dergone any major. post-depositional warping. 
A series of faults trending north-west and west partly controls the plateau configuration, 
but more important are the vertical joints, probably in part caused by tension (Dunn 
1962) associated with faulting, which strike north-east, north-west, north, and 
north-north-east. 

Elsewhere in the survey area, two main generations of faults are recognizable: 
on the one hand, major tear faults and associated minor shear faults of late Lower 
Proterozoic age (Giants Reef fault, Mt. Shoobridge fault); on the other hand, block 
faults of post-Upper Proterozoic age (Mt. Douglas boundary fa~~lt) .  

The Giants Reef fault runs from south-west to north-east and has a horizontal 
displacement of 3 miles. Manton River follows the fault line in its lower course, 
and the breaching of Acacia Gap may have been due to the superimposition of a 
fault-guided proto-Manton across otherwise highly resistant quartz sandstones lying 
transverse to the line of drainage. 

Mt. Shoobridge fault runs from south to north, and for 15 miles controls the 
course of Howley Creek and Bridge Creek; further north the Adelaide River follows 
the fa~llt line for 4 miles. The McKinlay runs directly along a fault line for some 
20 miles, and there are many minor fault-controlled stream patterns. 

North of the Wildman, a series of minor tear faults runs at 45" to the fold axes, 
and interr~~pts the continuity of the strike ridges. 

Mt. Douglas is down-faulted into Lower Proterozoic formations. Its bounding 
scarps are partly fault-controlled and partly erosional. 

Figure 6 shows the major fa~llts in the survey area. The structural influence 
exerted by folds is discussed in Section IV. 

III. GEOLOGICAL H~STORY 

As rocks older than Lower Proterozoic are very rare in the survey area, this 
account will begin with the deposition of Lower Proterozoic sediments onto the 
Archaean basement rocks. The general stratigraphy of the area is summarized 
in Table 6. 

(a) Deposition of Lower Proterozoic Sediments 

A considerable thickness of alternating clastic and dolomitic sediments was 
laid down in the extensive crustal depression termed the Pine Creek Geosyncline. 
Conglomerates, greywacke, and basal arkose of the Batchelor Group rest uncon- 
formably on Archaean rocks at Batchelor, and may represent the earliest Lower 
Proterozoic sedimentation in the area. Subsequent deposits including dolomites and 
pyritic carbonaceous shales from the north-east and later from the west were in turn 
overlain by extensive shallow-water sediments. 
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(b) Lower Proterozoic Diastrophism 

Intense folding and shearing of sediments took place in late Lower Proterozoic 
times, and hitherto unaltered sediments were locally converted to phyllites and 
schists by dynamic metamorphism. Over much of the area, however, the sediments 
have undergone only a slight change due to low-grade regional metamorphism. 

The zone of maximum folding and faulting was in the Pine Creek area, to the 
north and east of which the fold structures broaden out to form a series of elongated 
tectonic domes and basins. 

(c) Intrusion of Lower Proterozoic Granites 

This phase of diastrophism was succeeded by a period of large-scale intrusions 
of granitic rocks. Evidence from potassium-argon and rubidium-strontium dating 
suggests that the intrusions took place between 1500 million and 1700 million years 
ago (Malone 1962b). Some of the intrusions are markedly discordant to earlier 
structural trends, although others have merely cat~sed localized doming of the adjacent 
metamorphic rocks. The quartz sandstones, siltstones, and conglomerates of the 
Mt. Partridge formation have been deflected from their original SSE.-NNW. trend 
through almost 90" by the i~ltrusion of the adamellites and biotite hornblende granites 
of Mt. Bundey, situated between the Margaret and Mary Rivers. 

In several areas, regionally metamorphosed sediments can be traced into the 
hornfelsed anreole adjacent to the granite intrusions (Hossfeld 1954). T h s  seems to 
imply that the emplacement of the granite and consequent formation of the aureole 
took place after the close of the regional and dynamic metamorphism in that locality. 

Not all the granites in and near the survey area were intruded at this time, 
however. Some form part of the original Archaean complex, others are Archaean 
granites remobilized probably in Lower Proterozoic times with no great change in 
their original position. 

(d) Uplift and Erosion of the Lower Proterozoic Formations 

The unconformable contact between Lower and Upper Proterozoic rocks 
indicates that considerable uplift and erosion took place prior to the Upper Proterozoic 
transgressions. Strong dissection resulted in an irregularly dissected surface upon 
which were scattered many broad depressions. These became basins of deposition 
during the Upper Proterozoic transgression. 

(e) Upper Proterozoic Transgression 

Shallow-water arenaceous sediments were laid down during the marine trans- 
gression resulting from subsidence of the Lower Proterozoic landscape. The locus of 
sedimentation appears to have moved slightly to the west in Upper Proterozoic times, 
and gradual downwarping to the west and south-east took place towards the end of 
this era and continued into Lower Cambrian times (Hossfeld 1954). 

Except where local tilting or faulting has occurred, the Upper Proterozoic 
quartzites, sandstones, and conglomerates are disposed in horizontal or near- 
horizontal strata, and there is no evidence of any Upper Proterozoic folding or major 
tectonic warping. 
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(f) Palaeozoic Planations 

South-west of Bnrrundie and somewhat outside the survey area, minor outcrops 
of Lower Cambrian age rest unconformably on Upper Proterozoic rocks, and are 
in turn unconformably overlain by rocks of Middle Cambrian age (Malone 1962b). 
Further erosion preceded the Mesozoic transgression, giving rise to the sub-Cretaceous 
surface. In all, at least three phases of denudation took place between Upper 
Proterozoic and Mesozoic times, probably as a result of gentle upwarping. No major 
orogeny has occurred since the Proterozoic Era (Noakes 1949), and the resulting 
prolonged erosion of a comparatively stable surface brought about the formation of 
a landscape of low relief cut across dominantly Precambrian rocks. 

(g) Mesozoic Transgression 

Downwarping of the gently undulating surface in late Jurassic-early Cretaceous 
times resulted in a series of basins which were initially lake-filled. Freshwater 
sandstones and conglomerates form the base of the Mesozoic series, and in the 
lower part of the sequence there are fossil freshwater plants which are either late 
Upper Jurassic or early Lower Csetaceous in age (Malone 1962a), indicating that the 
overlying strata are probably of Lower Cretaceous age. With the transgression of the 
Cretaceous sea the lacustrine deposits were buried beneath marine sediments. These 
and the underlying Mesozoic deposits were later compacted to form the horizontally 
bedded conglomerates, sandstones, and shales known as the Mullaman Beds. 

(h) Deep Weathering and Uplift of the Lower Cretaceous Sediments 

As the Cretaceous sea withdrew, the Mullaman Beds were planed down to form 
a very gently undulating surface. This even surface cuts across the present-day 
subhorizontally dipping Mesozoic strata at a very gentle angle, suggesting that little 
or no youthful dissection of the Mesozoic formations occurred. During this interval 
of tectonic stability and proximity to sea level, deep weathering of the sandstones and 
shales took place, and this is now reflected in the lateritic profiles that characterize the 
Mullaman Beds along the south-western border of the survey area. 

The Miocene orogeny only caused gentle warping and rare faulting in and 
immediately around the survey area, and was associated with prolonged and gradual 
uplift of the land surface. The ensuing dissection of the uplifted and deeply weathered 
Mullaman Beds is discussed in Section IV of Part VI. 

The survey area may be divided into six broad geologic regions, each characterized 
by a distinctive structure and lithology. The regions are broadly equivalent to the 
six geomorphic regions discussed in Part VI. The percentage area occupied by each 
region is shown in parenthesis in the headings. 

(a) Pine Creek Geosyncline (18 %) 
In this area, regional structural trends control the disposition of the north-south- 

aligned strike ridges of erosional origin. 
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In the Wildman-West Alligator River area, rocks of the Mt. Partridge Formation 
(Table 6) have been warped beneath the South Alligator Trough to form a synclinorium 
in which steep folds and occasional overfolds have given rise to relatively high narrow 
strike ridges, with dips between 50" and 80" (Mt. Cahill, Mt. Basedow). 

(b) Granite Complexes (2 %) 
These have considerable economic importance in the area, since all major 

metalliferous mineralization took place along or near the margin of granitic masses. 
Variation in the age and stratigraphic position of the granites may have 

considerable economic signdicance. The Margaret Granites are marked by discor- 
dance to prior structures and make abrupt contact with older ore-carrying beds, 
while the concordant dome of Cullen Granite near Brocks Creek may once have been 
capped by mineral-bearing strata, but has since been too deeply eroded for the 
preservation of other than marginal and often superficial ore bodies (Sullivan and 
Iten 1952). 

Depending on the age and erosional history of the intrusions, they may form 
rugged hills, as at Mt. Bundey, or low undulating to rolling lowlands, as at Brocks 
Creek. The contact aureoles are in general narrow. 

(c) Buldiva Plateau ( < 1 %) 
Forming the south-eastern and eastern boundaries of the survey area is a series 

of steep cliffs, often up to 600 ft high, and rising in places to 800 ft above the plain. 
These form the north-western boundary of the Asnhem Land plateau, and are on 
erosional scarps formed by back-wearing of massive horizontally bedded arenites and 
rudites of Upper Proterozoic age. Occasional mesa-like erosional outliers lie to the 
north and west of the plateau, as at Cannon Hill, and Mt. Douglas near the Mary 
River is a major down-faulted outlier. 

Dips range from 0" to lo0, and only on outliers are dips up to 30" recorded, 
rising to 50' near faults. 

Selective joint-guided vertical erosion, allied to the resistance of the massive 
quartzites to chemical weathering, is responsible for the preservation of the steep 
plateau scarp. 

( d )  Koolpinyalz Suiface (47 %) 
Late Tertiary sediments and their more recent derivatives extend from the 

Lower Proterozoic foothills in the south to the coastal plains which overlie them in 
the north and form the Koolpinyah surface. They consist of clays, silts, sands, and 
gravels, derived from Cretaceous, Upper Proterozoic, and Lower Proterozoic forma- 
tions, which have undergone a number of minor phases of deep weathering, erosion, 
re-sorting, and partial relateritization. 

Certain areas mapped as Lower Cretaceous Mullaman Beds on the 1 :250,000 
Darwin geological sheet consist of reworked sandy, gravelly, or lateritic deposits. 
They have been tentatively reinterpreted as Late Tertiary sediments. 

Evidence from boreholes drilled by the Water Resources Branch, N.T.A., 
indicates that the total thickness of the Late Tertiary sediments rarely exceeds 100 ft 
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and is often less. In the north-west of the area up to 30 ft of reworked Late Tertiary 
ironstone gravels and ferruginous rubble overlies deeply weathered Lower Cretaceous 
rock which appears to represent the truncated pallid zone of a former standard 
lateritic proiile (Whitehouse 1940). Elsewhere, bevelled and in places deeply weathered 
Lower Proterozoic rocks have been buried beneath a layer of Late Tertiary sediments 
which were later lateritized. 

In the absence of fossil evidence to the contrary, the term Late Tertiary is used 
here to describe any ferruginous rubble or unconsolidated sediments post-dating 
the Lower Cretaceous Mullaman Beds and known to be older than the Quaternary 
alluvia lining the major river valleys. Deposits eroded from these sediments and 
reincorporated into them in post-Tertiary times are thus included in this category, 
which is descriptive rather than chronologically exact. Throughout this and the 
ensuing chapters, it is important to bear in mind the implications of this definition. 

Kay, Keating, and Keefers Hut land systems are, respectively, unmodified, 
slightly dissected, and strongly dissected portions of the Koolpinyah surface. 

Scattered at intervals on the Koolpinyah surface is a series of extensive sand 
plains, sometimes level (Queue land system), sometimes eroded (Knifehandle land 
system). These occur both above and below the adjoining Kay land system and 
its derivatives. 

In addition, since both Queue and Kay land systems have nearly identical 
photo-patterns, and since it was not possible to visit and sample each occurrence of 
that pattern, in certain areas there is still doubt as to whether a given locality is in 
fact Kay or Queue land system. Hence, some areas have been tentatively ascribed to 
a particular land system on the basis of their geographical association with known 
areas nearby. 

Due to these difficulties of interpretation, and for greater clarity and con- 
venience, Queue, Knifehandle, and sandy elements of Krokane land systems have 
been considered as belonging to the Koolpinyah surface (see geomorphology map, 
and Part VI). This is not to deny that these land systems may sometimes coincide 
with the sandy products of Pleistocene erosion, and so could, in such cases, equally 
logically be grouped under the general heading of Quaternary Alluvial Plains. 

Since laterites and lateritic debris are major constituents of the regolith on 
the Koolpinyah surface, the different types of laterite recognized are described below. 

(i) Laterite Fabric.-The origin and distribution of laterites are discussed in 
Part VI. The following is an attempt to define certain morphological types of laterite. 
No occurrence of bauxite is known in the survey area, so that the laterites consist of 
residual and reworked highly weathered sands and clays rich in secondary iron 
oxides. In addition, they are poor in humus, depleted of bases and combined silica, 
sometimes with small amounts of weatherable primary minerals, silicate clays, or 
quartz, and are either hard or harden on exposure. The hardening may be seasonal 
or comparatively permanent and, if caused by erosion or deforestation, may for all 
practical purposes be regarded as "irreversible". 

The standard lateritic profile described by Whitehouse (1940) was nowhere 
observed in the survey area. Profiles were either truncated remnants of the standard 
prose, or else in a state of arrested development. 
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Six classes of laterite characterized by a distinctive fabric are recognized in the 
survey area; intergrades also occur, and the laterite of one class may contain inclusions 
of other classes. In order of abundance, the laterites are detrital, concretionary, piso- 
litic, mottled, gossanous, and vesicular. 

(ii) Detrital Laterite.-This is any laterite formed mainly from any type of 
reworked material cemented together in a ferrnginous matrix to form irregular sheets 
or blocks. It  forms foot-slope benches, conglomeratic river laterites, or stratified sheets 
of ferruginous lateritic rubble, and occurs most commonly as relict blocks up to 3 ft 
in diameter. The blocks may contain fragments of quartz, highly weathered sandstone, 
mottled-zone material, and a~~gular  ironstone nodules. Hill-foot benches of detrital 
laterite are common on slopes between 1 and 8 %, and rare outcrops occur on slopes 
between 12 and 16%. 

(iii) Concretionary Laterite.-This is any laterite of directly pedogenetic origin, 
and may include pisolitic irollstone concretions on and within solonetzic domes, 
ferruginous mottles in ill-drained alluvial soils, and ironstone nodules occurring 
in situ in the soil profile. Concretionary laterite is characteristic of the alluvial 
Effington, Fabian, Flatwood, McKinlay, and Queue land systems, and of the alluvial 
land units within other land systems, in particular Rumwaggon and Keating. It  is 
forming actively on flood-plains with slopes between 0.5 and 2 %, and rare instances 
were noted on 3 % slopes near perennial billabongs. 

(iv) Pisolitic Laterite.-This consists dominantly of cemented ironstone pisoliths, 
between 4 cm and 1 cm in diameter, spherical to subrounded, and often case-hardened 
or varnished. It  may contain minor inclusions of fine quartz, angular ferruginous 
flakes, or rolled ironstone nodules of secondary origin. Bare localized pavements 
of pisolitic laterite crop out on slopes between 0.4 and 2 %  on Keating and Keefers 
Hnt land systems, and isolated blocks occur on hill slopes up to 4 % and, more rarely, 
up to 9 % on Baker, Bend, and Rumwaggon land systems. 

(v) Mottled-zone Laterife.-This is the middle portion of the standard lateritic 
profile, and consists of massive deeply weathered bed-rock that grades upwards into 
a ferruginous zone of pisolitic or vesicular laterite and downwards into a pallid zone 
of non-ferruginous.highly kaolinized rock. In the north-west of the survey area and 
in parts of the centre and east, erosion of the fully developed or standard lateritic 
profile has resulted ill removal of the original ferruginous zone and partial truncation 
of the mottled zone. Colluvial-alluvial mantles of ironstone gravels were sub- 
sequently laid down over the irregularly dissected mottled zone which now crops 
out in valley sides, gullies, billabongs, and sea cliffs. 

The upper, vesicular portion of the mottled zone is yellow, yellow-brown, 
brownish red, red, and orange; the lower, massive portion is pink, yellow, pale 
purple, and white, becoming whiter with depth. Red and pnrple ferruginous nodules 
may occupy 10 % of the lower portion of the mottled zone and appear to have formed 
in situ. 

The cliffs at Cape Hotham and Fright Point appear to consist only of the 
upper few feet of mottled zone overlying a pallid zone of unknown depth. Sands, 
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shingle, beach rock, tidal muds, or bedded vesicular laterite fringe the cliff base and 
the underlying platform of marine abrasion is cut into the pallid zone. 

In this report, the term mottled zone denotes both true mottled-zone material 
and fragments of pallid-zone material that have been secondarily iron stained. 
There are two reasons for this: the transition from mottled to pallid zone is very 
gradual; and leached pallid portions of deeply weathered rock occur within the 
main mottled zone just as mottled rock occnrs in the true pallid layer. Isolated 
fragments resembling mottled- or pallid-zone material cannot be assigned to either 
zone on the grounds of their appearance alone, unless there is additional evidence 
of their origin. 

(vi) Gossa~zous Laterite.-This occurs as a capping of massive haematitic, 
limonitic, or goethitic rock over pyritic carbonaceous and dolomitic siltstones and 
greywacke of the Koolpin, Golden Dyke, and Masson Formations (Sullivan and 
Iten 1952). Fragments of silicified siltstone and nodular chert are common within 
the gossan. Ferruginized quartz veins and contorted or banded pyritic siltstone may 
crop out on the surface. Gossans over 60 yd wide and 400 yd long are rare. They 
crop out on hill tops and hill slopes in Bend and Baker land systems, and always 
occur in situ. 

(vii) Vesicular Laterite.-This is brown or purple-black, brittle, slag-like 
laterite, often with a thin secondary coating of ferruginous nodules and pisoliths. 
I t  is found in a variety of situations, often as remnant blocks up to 3 ft in diameter, 
and generally in localities where laterite is not now forming. 

In Baker land system, residual vesicular laterite occurs very occasionally on 
the snmmits of tr~~ncated ridges of steeply inclined quartzose bed-rock. Massive 
vesicular blocks are sometimes scattered along 5 % colluvial foot slopes in the Bend 
land system. Tn Knifehandle and Keefers Hut land systems, bare pavements of 
vesicular laterite crop out on 0-5-1 % slopes, and are sometimes coated with rounded 
ironstone nodules made up of cemented pisoliths. In these situations, the vesicular 
laterite occurs as bedded sheet laterite with secondary surficial additions. Within 
50 yd of certain perennial billabongs in Queue land system, soft red vesicular blocks 
crop out near shallow gullies and grade into pisolitic laterite. 

(e) Quaternary Alluvial Plains (12 %) 

Two types of alluvium are distinguished. On the one hand, coarse or fine 
flood-plain alluvium laid down at various stages during the Quaternary by still 
active rivers is confined to the major river valleys; on the other hand, coarse sandy 
Late Tertiary and Quaternary alluvium deposited by since-vanished streams is 
restricted to broad depressions and sand plains on the Koolpinyah surface. Discussion 
of these older deposits (Queue, Knifehandle, and some of Krokane land systems) 
is deferred until Part VI. 

Of the alluvium laid down by still active rivers, that on flood-plains and aggrada- 
tional river terraces east of the Jim Jim-South Alligator drainage system is dominantly 
sandy, having derived from the breakdown of the arenaceous Kombolgie Sandstone 
Formation, of which the Buldiva plateau is largely composed. Similar material near 
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Nourlangie, Baroalba, and Magela Creeks appears to be related but older, for it 
flanks the younger alluvial terraces below it and follows roughly the same course. 

To the west of the South Alligator River, Quaternary fluvial deposits consist 
of silts, clays, and loams. Both the Mary and the Adelaide are flanked by two sets 
of wide alluvial terraces. Coarse river gravels and cobbles crop out locally on the 
higher terrace of the Mary. 

Up to 30 ft of stratified fine sands, silts, and loams are exposed in the channels 
of the Mary, Adelaide, McKinlay, South Alligator, and East Alligator Rivers. Rock- 
bars crop out only locally in the river beds, indicating a depth of alluvium in excess 
of 30 ft near the rivers. The alluvium probably thins out away from the main channels. 
Coastwards the alluvium grades into or passes beneath the coastal plains clays. 

(f) Quaternary Estz~arir~e and Littoral Plains (21 %) 

The precise age, thickness, and stratigraphy of the coastal plains sediments 
remain obscure, but from their position between north-striking Lower Proterozoic 
ridges and headlands and from their low elevation and flatness, they appear to 
represent the infilled estuaries of north-flowing rivers drowned by the last Pleistocene 
rise in sea level of 200 ft or so (Noakes 1949). Gastropods of Turritella spp. were 
found below 3 ft in a number of localities, while more local occurrences of buried 
mangroves and of buried crayfish shells have also been recorded, confirming the 
probable estuarine origin of these plains. Southwards and inland the coastal plains 
clays overlie sandy wash at the foot of the Tertiary surface. Extensive fluvial aggrada- 
tion and several changes in the courses of main rivers accompanied the rise in general 
base level, and are discussed in Section 111 of Part V1. 

In the east, a series of low dunes occurs in places on the clay plain between the 
main rivers and extends up to a mile inland. They run parallel to the present shore 
line, and appear to represent the approximate position of former coastlines. Present- 
day littoral deposits are tidal muds, and sands are localized around headlands. By 
analogy with the present situation, it seems likely that these dunes were longshore 
drift deposits carried from the East Alligator region by easterly currents. 

The six regions described above occupy 94% of the survey area. Rivers and 
their wide tidal outlets occupy the remainder of the area. 

V. GEOLOGY AND THE LAND SYSTEMS 

Although in three-quarters of the survey area Late Tertiary and Quaternary 
sediments form a more or less thick mantle that effectively blankets the underlying 
geological structures, certain direct and indirect structural controls may still be 
recognized. 

(a) Direct Structural Cor~trols 

The general north-south alignment of strike ridges and vales in Baker and 
Rumwaggon land systems is a reflection of Lower Proterozoic structural trends 
(Figs. 6 and 7). Strong structural control over topography is exerted by the Kombolgie 
Sandstones in Buldiva land system. The plateau form is due to the horizontal bedding, 
while the height and steepness of the scarp are a function of the resistance to weathering 
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of the quartzites and quartz-conglomerates, and of joint control over run-off. A 
broadly spaced joint pattern and occasional minor faults have meant rapid vertical 
erosion but little back-wearing or widening of youthful ravines. The crenellated plateau 
outline results from irregular scarp retreat by sporadic under-cutting and collapse. 

In their southern, or foothill, reaches, the Adelaide-Margaret and Mary- 
McKinlay river systems are in close accordance with the regional structural trend 
from sonth-south-east to north-north-west (Part VI and Fig. 6). Once the trunk 
streams leave the dissected foothills, structural control weakens and the rivers follow 
a sinuous course as extended conseq~~ents superimposed onto and across the emergent 
coastal plains. 

(b) Indirect Str~rctural Controls 

The closeness of the joint pattern, the presence of faults or zones of intense 
shearing, and the disposition of feldspathic strata in dominantly quartzose formations 
will influence the depth to which intense chemical weathering can penetrate, and so 
will indirectly control topographic evolution during a later period of erosion. Struc- 
tures least prone to deep weathering will persist as hills, zones of weakness in which 
deep-seated weathering occurred will undergo prefereiltial stripping. 

Concealed strnctures will be resurrected in areas where the original cover 
formations were thin, as in Bend and Rumwaggon land systems, or where the deep- 
weathering profile has been strongly dissected, as in Keefers Hnt and Jay land systems. 

Kysto land system occnrs where the weathered zone has been almost entirely 
stripped off, so that the strnctures underlying the basal weathering front are just 
perceptible. 

(c) The In$uence of Lithology 

(i) Granite.-Fresh granites coincide with the steep, rugged, boulder-strewn 
hills of Currency land system, while the deeply weathered granites of Cully land 
system form an isolated portion of the undulating Koolpinyah surface. Drainage 
deflection is common around the intrusions and their aureoles. For instance, a 
headwater tributary of the Mary originates south-west of the Mt. Bundey granite 
massif, and flows west, north, and finally east in almost a full circle around the 
intrusion. The headstream of the Margaret boxes the compass in similar fashion 
around the Margaret intrusion, flowing east, north, west, and finally north-west 
towards the Adelaide River. 

(ii) Metasedir?zerzts.-Owing to the complex variations in rock type and relief 
within a small area, it was not possible to recognize simple land systems characterized 
by one or a few definite lithologies in regions of Lower Proterozoic metasediments. 
Baker, Bend, and Rumwaggon land systems were selected on the basis of relief and 
the areal extent of alluvium between hills, but within each system, certain units of 
more or less homogeneous lithology could be recognized. 

Siltstones give rise to narrow sharp-crested ridges or low convex knolls, depend- 
ing on dip and stage of erosion, but often grade into greywacke siltstones or occm in 
close association with sandstone and greywacke. Three or more rock types typically 
occm on a single hill. 

Sandstones, greywacke sandstones, and greywacke form convex hills or broad 
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strike ridges, often with bevelled summits, and, more rarely, form low erosional rem- 
nants within Rumwaggon and Bend land systems. 

Arkose, quartzite, silicified dolomite, and quartzose sandstones are associated 
with steep rugged hills and major strike ridges in the south, and where hills of sub- 
stantial relief protrude from the Late Tertiary land surface to the north, they are 
generally formed of quartzitic or silicified metasediments. 

Chert hills are sufficiently distinct in shape, regolith, and vegetation to warrant 
unit status in Baker land system. They are cl~aracteristically convex, with steep 
boulder-strewn slopes and deeply incised youthful valleys. 

Buldiva Outlier of 

'Iateau Buldiva 

Koolpinyah 
Erosional 

plateau 
Internal surface 

drainage depression I remnant 

140 miles 0 

) Quaternary estuarine clay Lower Proterozoic igneous intrusions 

Quaternary alluvium Lower Proterozoic metasediments 

Late Tertiary sediments (:Z.:.C,I Archaean basement 

Upper Proherozoic sandstones 

Fig. 7.-Stratigraphy and landscape in the Adelaide-Alligator area. 

( d )  Geology and the Geor~zorpliology Map 

Since Late Tertiary sediments comprise 40% of the survey area, land systems 
have been grouped according to whether they occur on, above, or below the Late 
Tertiary or Koolpinyah surface. Further subdivisions are on the basis of lithology, 
relief, and drainage. Twelve broad lithological classes have been recognized. 

Land systems on the generally unmodified Koolpinyah surface are characterized 
by ironstone gravels and laterite, those on the dissected Koolpinyah surface by 
additions of quartz gravels and sands. Those on the Koolpinyah surface which are 
depositional in origin consist of laterite-derived sands. 
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Where erosional land systems have been cut above or below the Koolpinyah 
weathered zone, they have been put into six broad lithological classes: fresh meta- 
sediments, slightly weathered metasediments, fresh quartzites and arenites, fresh 
granites, weathered granites, and an admixture of metasediments and younger 
alluvium. These six lithological groups correspond closely to six relief types. 

Post-Tertiary depositional land systems fall into three broad textural classes 
-sands, silts, and clays-and are grouped accordingly (Part VI). 

The generalized relationship between landscape, lithology, and structure is 
shown in Figure 7. 
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PART VI. GEOMORPHOLOGY OF THE ADELAIDE-ALLIGATOR AREA 

The area may be divided into six physical regions (Fig. 8) equivalent to the 
six broad geological units reviewed in Part V. Two of the regions (the granite hills 
and lowlands and the Buldiva plateau) each occupy less than 2% of the total survey 
area, but have such distinctive landscapes that they have not been grouped as part 
of a complex. The Koolpinyah surface, by contrast, occupies almost half the total 
area, the coastal plains nearly a fifth, and each of the two remaining regions an eighth. 

I I 

Fig. 8.-Physical regions in the Adelaide-Alligator area. 

(a) The Dissected Footl~ills 

These are hills formed by erosion of the Bradshaw surface (Wright 1963), and 
are essentially foothills cut into or below the plateau formed by the intact remnants 
of that surface. 

This region attains its greatest development in the south and west of the survey 
area, and consists of high rugged strike ridges rising 600-700 ft above sea level and 

* Formerly Geography Department, Research School of Pacific Studies, Australian National 
University, Canberra. Present address: School of Earth Sciences, Macquarie University, North 
Ryde, N.S.W. 
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200-300 ft above the surrou~~ding plains. Further north, broad tongues of the 
Koolpinyah surface begin to penetrate the foothills. The hills finally become a series 
of low ridges rising 50-150 ft above the deep-weathered Koolpinyah sediments and 
rarely more than 250 ft above sea level. Near the main rivers, isolated hills emerge 
from extensive level tracts of Quaternary alluvinm. 

Typically, the hills form a sequence of rocky strike ridges flanked by narrow 
wash slopes or pediments, and separated from one another by alluvial flats of variable 
width. Soils are almost invariably skeletal on slopes above 5 % ,  and outcrop is 
frequent where slopes exceed 14 %. 

(b) The Buldiva Plateau 

The south-eastern and eastern boundaries of the area consist of steep cliffs 
rising up to 600 ft above the plains. Minor erosional outliers fringe the main plateau, 
forming a series of mesas and buttes flanked by basal wash slopes overlaill by coarse 
arenaceous sands. The wash slopes may grade fairly abruptly into finer-textured plains. 
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Fig. 9.-Erosional and depositional surfaces in the west of the survey area. 

(c)  T l~e  Granite Hills and Lowlands 
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Partial stripping of an irregular weathering profile in the survey area has given 
rise to two types of granite landscape (Fig. 9). Where the post-Cretaceous Bradshaw 
deep weathering profile has been entirely stripped away from resistant rock masses, 
steep, rugged, boulder-strewn hills occur, as at Mt. Buadey or Mt. George. These 
hills may rise from 150 to 300 ft above the Koolpii~yah surface and the Quaternary 
alluvial plains. Elsewhere, a deep-weathering profile masks the underlying rock 
structures, and finds expressio~~ in a rolling to u~ldulati~lg landscape of deeply 
weathered slopes with scattered granite tors and corestone masses. 

(d) The Koolpir~yalz Surface 

Bend 

The dissected foothills are bounded ~lorthwards by deeply weathered lowlands 
developed mainly on sediments of Late Tertiary age. Interrupted only by the major 
river valleys, these level to rolliilg plains form a broad belt extending from the Buldiva 
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plateau in the east to the Lower Proterozoic ridges of the west. Ruling gradients are 
low, rarely exceeding 3 % in the west and centre, although low steep breakaway scarps 
occur in the more dissected eastern lowlands (Fig. 10). Throughout this report the 
term "Koolpinyah surface" is used to refer to these lateritic plains developed over 
Late Tertiary sediments and the underlying planed-off Lower Proterozoic formations. 

A puzzling feature of the Koolpiilyah surface is the number of enclosed depres- 
sions that occur scattered throughout the region. In the west of the survey area, 
the distribution of some of the larger internal drainage depressions accords with the 
known subsurface distributioll of Lower Proterozoic formatioils characterized by 
dolomitic rocks. Recent drilling by the Water Resources Branch, N.T.A., has shown 
that many of the more extensive depressions on the Tertiary land surface in the 
Darwin area are ullderlaiil by dolomite at depths ranging from 70 to 150 ft. On 
Palaeozoic rocks in south Wales, Thomas (1958) has described collapsed depressions 
occmring on formations where the uilderlyiilg limestone is over 250 ft below the 
surface. Solution of the dolomite, and consequent collapse of the overlying formations, 
may also account for some of the depressions in the Adelaide-Alligator area. 
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Fig. 10.-Erosional and depositional surfaces in the east of the survey area. 
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Another possibility is that the depressions originated through differential 
lowering of the Koolpinyah surface by solution of the uilderlyiilg deeply weathered 
rock duriag the process of lateritization (Trendall 1962). The close association 
between iilterllal drainage depressions and deep-weathered Tertiary surfaces may 
be indicative of a genetic relationship, and has been noted elsewhere in Australia 
(Whitehouse 1940). They occur on the deep-weathered Karoon, Eurunga, Strathpark, 
and Margulla land systems of the Leichhardt-Gilbert area (Perry et al. 1964) and on 
Juilee land system of the Isaac-Comet area (Story et ul. 1967). 

(e) The All~n~inl Flood-plains 

Keefers 
Hut 

111 their middle sectors, the Mary, Adelaide, South Alligator, and East Alligator 
Rivers are incised into mature flood-plains with remarkably level gradients. To the 
north, these flood-plains grade into the estuarine coastal plains, while to the south 
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they are hemmed in by the hills and ranges of the dissected southern foothills. The 
Mary plains descend gently from a height of about 150-200 ft above sea level in the 
foothills region to about 30 ft in the trallsitioaal zone between alluvial flood-plain and 
coastal plain; a fall of roughly 150 ft over 70 miles, or 1 in 2500. 

Scattered across the surface of the stable flood-plains ia Fabian, Flatwood, 
and Rumwaggon land systems is a series of low gravelly rises and slightly raised 
patches of old alluvium. The soils on these rises are often partly lateritized, containing 
one or more layers of ironstone concretions and ferruginous mottles parallel to the 
ground surface. These layers may have formed in relation to formerly higher seasonal 
water-tables, and lowering of the water-table may have taken place pari passLi with 
the dissection of the older higher flood-plains. They appear to owe their survival as 
raised remnants 011 the lower stable flood-plains to the indurated ilature of their 
associated soils. 

Fig. 11.-Sand dunes in the Point Stuart area. 

(f) The Coastal Plaiizs 

Along the coastal margins of the survey area are extensive, very flat, often 
ill-drained plains, which penetrate far into the Koolpinyah surface along the broader 
river valleys. 

The plains consist mainly of exposed estuarine sedilnents laid down in drowned 
river valleys. Littoral clays and muds are also represented, relict dunes occur locally, 
and buried mangrove layers are known to occur sporadically. Throughout the 
plains, several feet of freshwater clays have been deposited over the gleyed estuarine 
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or coastal muds and clays, and each year the plains are flooded by fresh water to 
depths up to 6 ft for up to 6 or 8 months. Certain low-lying portions of the plains 
form perennial sedge or paperbark swamps, which are particularly common in 
einbayments and depressions next to the Koolpinyah surface. 

Dtules extend up to 10 miles inland near the lower reaches of the Mary River. 
Their height ranges from a few inches to 15 ft, and they never occur above about 
50 ft above sea level. They originated as sand-bars and extended south-westwards 
from the now wooded recurved sand spits at Point Stuart, shifting progressively 
seawards and northwards (Fig. 11). The oldest of these now discontinuous dunes 
once extended as a smoothly curved bay-mouth bar froin Point Stuart south-west 
along the foot of the Koolpinyah surface to link up with it once more to the west of 
the Mary near Alligator Head. Here it changes directioil and runs north-west. 

The dunes are thus a rough guide to the position of former coastlines. In 
addition to having resulted from emergence, the dunes in the Point Stuart area may 
have caused accretion and coastal progradation. 

(a) Climatic Inzuence 

The climate is characterized by high average temperatures (Darwin, mean 
min. temp. May-Sept. 70°F) and by high-intensity seasonal rainfall. If rainfall 
intensity is computed on the basis of rain per wet day, Darwin has an intensity of 
0.60 in., twice as high as the mean for the southern two-thisds of Australia (Christian 
and Stewart 1953). When intensity is mapped on an Australia-wide basis using the 
more refined measure of maximum rainfall to be expected per 24 hr storm per year 
(Jennings 1967), values found in and around the survey area are consistently and 
strikingly high. 

Under these conditions run-off is rapid, and selective removal of the finer soil 
particles by diffuse wash and sheet floods is responsible for the stony nature of 
almost all slopes above 5 %. On the upper surfaces of the Koolpinyah surface, stony 
soils may occur on slopes as gentle as 0-1 %. 

Rain-drop impact and sheet erosion are likewise responsible for the soil surface 
seals (Amdt 1965) and the scalded appearance of the older flood-plains. 

(b) Sirrface and Subsiriface Drainage 

On the steeper slopes and narrow alluvial flats of the dissected foothills streams 
are markedly seasonal, and during the 7-month dry season only major rivers and 
occasional spring-fed creeks coilti~lue to flow. Despite this, water-tables remain high, 
particularly on the undissected portions of the Koolpinyah surface, and in the west 
rarely exceed depths of 20 ft during the dry season. They are probably oilly 100 ft 
below the surface on Lower Proterozoic rocks (Dunn 1962). The lower horizons of 
soils on the coastal plains and on some of the lower flood-plains are perennially 
waterlogged. 

Prolonged water circulation, a seasonally fluctuating water-table, and high 
temperatures are conducive to intense chemical weathering. This has a dual role: it 
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prepares rock for removal by eluviation and sheet wash through hydration, softening, 
and weakening of structure; and it plays an active role in lateritization. 

(c) Laterite Genesis 

The gossanous, mottled-zone, and concretionary laterites are primary laterites, 
formed in situ. The detrital laterites are secondary laterites, formed by the cementation 
of colluvial or alluvial deposits, with secondary iron enrichment from seepage. 
Vesicular and pisolitic laterites are sometimes of primary and sometimes of secondary 
origin. 

Gossails result from the exposure of pyritic rocks to weathering, and always 
occur at the surface. Mottled-zone laterite (Whitehouse 1940) results from prolonged 
deep weathering of rock, and is the transitional layer between the surface ferruginous 
zone of iron enrichment (which may appear as vesicular or pisolitic laterite) and the 
subsurface pallid zone which is depleted of iron and alumina, and is often highly 
kaolinized. 

Concretionary laterite forms in the soil and develops either sporadically in the 
B horizon or as a definite intra-solum formation. The ironstone concretions overlying 
solonetz B horizons follow the coiltours of the dome surface very closely and are of 
this type. These are discussed more fully in Part VII. 

Pisolitic laterite may occur iir zitti from the induration of a concretionary layer, 
but is more likely to result from the cementation of concretions eroded from the 
solum and accumulated elsewhere as collnvial or alluvial gravels. Depending on the 
original depth of soil and its concretionary content, and on the original topography, 
the pisoliths may be contaminated with weathered rock and resistant quartz fragments. 
When more than a third of the laterite visibly consists of extraneous rock fragments 
or reworked ironstone rubble, it is classed as detrital. 

Vesicular laterite forms both by deep weathering in situ, with mobilization of 
iron and the removal of soluble bases resulting in a relative accumulation of 
sesquioxides, and by the absolute accumulatioll of iron seepage, particularly near 
gullies, billabongs, and closed depressions. Many of the bare laterite pavements on 
Keefers Hut and Knifehai~dle land systems are due to seepage and the cementation of 
fine sandy wash, itself often derived from older, higher laterites. In several localities, 
pavements are forming around billabong margins at the same time as nearby slightly 
higher outcrops of laterite are disintegrating. The absolute elevation of laterite 
remnants is no real guide to their age, since laterite pavements in adjacent areas may 
differ in age although they are at roughly accordant heights. 

011 a llumber of sandy wash slopes near the margins of the Koolpinyah surface, 
a narrow lunate band of ferruginous laterite parallels the contour and indicates 
earlier seepage of water, colltrolled by a higher seasonal water-table. On reaching 
the outer zone of unsaturated aerated soil, the dissolved iron hydroxides were 
precipitated and a platform of vesicular laterite was slowly developed. The process 
was probably assisted by sheet wash causing recurrent exposure of the mottled 
subsoil and irreversible hardening of the eroded surface. 

The source of iron in ferrnginous laterite derives ultimately from the bed-rock. 
In the survey area, the major sources of iron appear to be the sandstone, greywacke, 
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siltstone, and granite formations. The iron content of the sandstones and greywacke 
is about 2 5  %, of the granites 2-3 %, and of the siltstones and argillaceous rocks 
3-4.5% (Hays 1967). Both primary and secondary laterites are rare on quartzose 
rocks, silicified dolomites, and their derivatives. This is partly because of their low 
iron content, and partly because they are not susceptible to chemical weathering and 
so lack a regolith through which iron-charged solutions can percolate. 

(d) Laterite Disfribtrtiorz 

Figure 12 and Table 7 show the distribution of the main types of relict and 
actively forming laterites in the survey area. The marked correlation between 
different land systems and different laterite types suggests that topography, drainage, 
and lithology were, and are, important factors controlling laterite formation. Of all 
the laterite occurrences noted, only 30 % are forming under present conditions, 45 % 
are visibly disintegrating, and the remainder are stable remnants formed by deep 
weathering during an earlier period. 

On the Koolpinyah surface, 40% of the laterites consist of remnant blocks of 
pisolitic laterite which are being destroyed by current erosion and weathering; 20 % 
consist of mottled-zone outcrops with a veneer of ironstone gravels indicating prior 
truncation of a standard lateritic proiile; and a further 20 % consist of disintegrating 
fragments of pisolitic and detrital laterite in unconsolidated ironstone gravels beneath 
a surface layer of sandy wash. 

On the alluvial flood-plains almost 80 % of the laterites are concretionary, and 
still appear to be forming by normal pedogenetic processes. It  is probable that in 
due course, with selective erosion and concentration of the concretions, these primary 
laterites will form secondary pisolitic laterite. 

Laterites vary considerably on the dissected foothills. Remnant benches of 
detrital laterite are widespread, and disintegrating blocks of dominantly pisolitic 
laterite are also common. 

(e) Laterife Disintegration 

Disintegration of formerly extensive ferruginous laterite sheets is now taking 
place, particularly on the gently undulating wooded Koolpinyah surface. Under 
dense woodland, laterite only occ~~rs  as brittle decayed fragments in a matrix of 
ironstone gravels. Under more open woodland, irregularly disposed blocks of laterite 
occur tilted at angles up to 25 %, often against the general slope and sometimes forced 
upwards by tree roots. Above ground level the blocks are a dull reddish black, 
between 6 in. and 3 ft in diameter, and occasionally case-hardened. The shiny brown 
' L ~ a r n i ~ h "  never occurs below the surface, where the blocks consist of brittle creamy 
yellow fragments set in a soft earthy matrix of yellow to red laterite. In certain areas, 
decayed fragments of moist friable laterite crumble at a touch to fine sand, and are 
the probable source of the deep red earths in these localities. 

Unbroken pavements of ferruginous laterite are devoid of soil and vegetation, 
but towards their margins they are overlain by a veneer of sandy wash. Eventually 
vegetation becomes established, trees send down roots, and mechanical disintegration 
of the laterite begins. As cracks develop and further sand accumulates around the 
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young trees, the process gains momentum. Deep soils under plant cover remain 
moist longer than skeletal soils over laterite so that the blocks broken off or loosened 
by roots become increasingly prone to chemical weathering. Provided a dense forest 
cover persists and conditions for soil formation remain favomable, this de-lateriti- 
zation process seems irreversible, and deep red loams will acquire a humus layer and 
eventually become mat~lre forest soils, other things being equal. 

Fig. 12.-Distribution of laterites in the Adelaide-Alligator area. A, bare pavements; B, remnant 
blocks (stable); C, mottled zone; D, benches; E, foot-slope outcrop; F, river laterite (stable); G, 
remnant blocks (active); H, sands over gravel; I, river laterite (active); J, concretionary laterite (active). 

Each symbol relates to a specific site visited during the survey. They are described in Table 7. 

Cf) Some Effects of Cl?emical al?d Plysical Weathering 

In bare areas or on soil-free plateau summits, quartzose rocks are not susceptible 
to chemical decay, but in vegetated areas or when in perennial contact with slightly 
moist soils, the outer few inches of many quartzose rocks are friable and highly 
decayed. On the summit of the Buldiva plateau, little or no rock decomposition is 
now occurring, but woolsack boulders and a Karrenfeld microrelief not related to 
joints suggest that chemical weathering was once active there. This was probably at 
a time when a deep soil cover existed on the now bare plateau surface. 

Granite tors and corestones are currently being destroyed by subaerial rock 
scaling, by subsurface granular disaggregation, and by £ire-induced rock splitting. 
Many of the corestones are hard and comparatively unweathered above gronnd level, 
but immediately below the surface they yield readily to light taps with a hammer. 

Even seemingly resistant low ridges of massive quartzite or silicified dolomite 
are susceptible to snbsurface chemical weathering, and their hard shiny exposed 
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surfaces contrast strongly with their granular crumbly textures a few inches below 
ground level. Only the outer few inches of rock are weathered in this manner. 

Rock splitting and subaerial scaling affect other rocks besides granite, and 
onion weathering within low abris formed by the collapse of large blocks of arkose 
or quartzitic sandstone was observed occasionally. Collapse of major joint blocks 
consequent upon subsurface decay and nnderc~~tting is characteristic of the Kombolgie 
Sandstone and the arenaceous sandstones of the Mt. Partridge formation. 

(g )  Slieet Wash 

Well-rounded ironstone gravels of medium grade (&1 cm) are ubiquitous on 
the gently undulating Koolpinyah surface, and in many places were formed by the 
breakdown of pisolitic ironstone followed by the selective removal of fine particles by 
surface wash and mechanical eluviation. 

The abundance of coarse stony detr i t~~s on all but the gentlest of colluvial 
wash slopes is due to the selective action of sheet wash. The size of stony and gravelly 
fragments on sandstone hill slopes ranging from 3 .5  to 35 % correlates better with 
distance downslope than with gradient, and there was a direct exponential relationship 
between the percentage frequency of various coarse fractions and their distance from 
the summit. This indicates transport by running water rather than the simple 
exhumation of weathered fragments in sitzr, since the transporting capacity of a sheet 
flood is proportional to the square of its velocity; velocity is a linear function of 
discharge; and discharge increases in geometric progression downslope. 

The anllnular distribution of fine-textnred subsoils around certain granite hills 
and the mature gradational profile of many soils on both the alluvial flood-plains and 
the Koolpinyah surface point to the importance of vertical and lateral eluviation in 
the survey area. A progressive increase in clay content and degree of iron staining 
down the profile is a featnre of well-drained soils subject to vertical eluviation, while 
texture-contrast soils often reflect the influence of lateral percolation. 

( i) Gzrlly Erosiorz 

Gully erosion is especially active 011 the low stable flood-plain bordering the 
entrenched McKinlay and Mary Rivers, and is reflected in the badland topography 
characteristic of McKinlay land system in that area. Much of the gullying is recent, 
and may be related to buffalo activity, overgrazing in dry years, and the concentration 
of rnn-off along buffalo tracks and wallows. 

The snrvey area is drained by six main river systems (Fig. 13). Tributaries 
become fewer and the interfluves less distinct in their lower reaches. In their upper 
or foothill reaches strnctural control of drainage is strong; in their middle reaches 
they are cut into and pre-date the Koolpiilyah surface; and in their lower reaches they 
are extended consequent streams developed across the emergent coastal plains. 
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(a) Upper Reaches 

In their upper reaches the streams are broadly accordant to structure, for the 
headwater catchments consist of strike vales bounded by steep ridges, while the 
drainage has a trellised pattern. Waterfalls coincide with the plateau margins, as at 
Robin Falls, where the Bradshaw surface (Wright 1963) is bounded by a scarp 500 ft 
high. In many areas among the foothills distinct incised channels are rare, the strike 
vales consisting of level alluvial flats from which hills rise abruptly. 

I I 

Fig. 13.-Drainage in the Adelaide-Alligator area. 

Where channels are incised in bed-rock, they are sometimes bounded by benches 
of iron-cemented river cobbles or river laterite (the detrital laterite of White (1954) 
and the ferrnginous sandstone and conglomerate of Dunn (1962)). In several 
localities a terrace of coarse river laterite is unconformably overlain by cemented 
water-worn pebbles or gravels of finer grade, snggesting two phases of deposition 
and subsequent stability. River laterite is widespread thronghout the south and 
south-west of the area, and shows that existing streams were once capable of carrying 
considerably coarser bed-loads than now. An instance of nnderfit drainage occurs 
near the McKinlay River, where a former channel has been abandoned and now 
consists of a segmented linear depression containing billabongs flanked and floored 
by coarse river laterite. 

(b) Middle Reaches 

With the exception of the Wildman and West Alligator Rivers, the main rivers 
originate on the old land south of the Koolpinyah surface (Figs. 8 and 13), and flow 
across that surface to the coast. 
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As they conform to pre-Tertiary structural basins, and as there are few large 
abandoned channels on the Koolpinyah surface, it is probable that the courses of 
these four main rivers were roughly the same in Tertiary times as they are today. 

In their middle reaches, the Adelaide, Mary, South Alligator, and East Alligator 
Rivers are entrenched in wide valleys eroded into more or less dissected tracts of the 
Koolpinyah surface. The valleys are floored with stratified alluvial sands and silts, 
which become increasingly h e r  with distance from the river owing to their back-plain 
situation. An exposed section of part of the bank of the Mary River revealed 14 
distinct layers of alluvium, some clayey, some slightly stony, while slumping had 
concealed further evidence of older periodic depositional phases. 

Mature levee benches flank the major river channels, and are contemporaneous 
with the stable flood-plains of Flatwood and Fabian land systems. Slightly higher 
patches of gravelly, frequently ferruginized, alluvium occur scattered across the 
flood-plains, and are especially common in Rumwaggon land system. These remnants 
of lateritized alluvium probably once formed extensive terraces, and are analogous 
to Wright's (1965) older alluvium. 

(c) Coastal Reaclzes 

In their lower reaches, the rivers pursue a meandering course which is either 
incised and well defined (Adelaide, East Alligator, and South Alligator) or confused 
and irregular (Mary). They flow across recently emerged estuarine plains, and where 
the original valleys were not bounded by distinct interfluvial ridges, their stream 
outlets have, in recent times, often shifted position. 

For instance, the Mary River debouches from a comparatively narrow valley 
entrenched into the Koolpinyah surface out into a very broad embayment. An 
abandoned channel (Fig. 11) reveals that the Mary once flowed further to the west, 
while the discontinuous dune line between Cape Hotham and Point Stuart indicates 
that the shore-line once lay some 10 miles further south. As the bay prograded and 
extended northwards, the Mary meandered across the emerged plain, changing 
course frequently. 

Different from this is the Adelaide River, which appears to have once flowed 
east of Cape Hotham. The submerged Koolpinyah surface at 6 and 10 fathoms shows 
that there is no sign of a drowned river channel extending the course of the present 
Adelaide River below sea level, but it does show that sharply incised easterly and 
westerly consequent streams existed at those times, and were probably in part 
responsible for separating the islands north of Clarence Strait from the rest of the 
(mainland) Koolpinyah surface. The change in course may have been due to capture 
by youthful stream eroding headwards and eastwards into the Cape Hotham pro- 
montory. 

Although these two changes of outlet may be accounted for without invoking 
coastal emergence, there is no doubt that a period of prolonged submergence and 
off-shore sedimentation of previously wide deep river valleys took place and has 
recently been sncceeded by emergence. At the period of maximum submergence, 
possibly to a depth of 200 ft (Christian and Stewart 1953), much of the original 
Koolpinyah surface was probably drowned, and large-scale alluviation took place in 
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major valleys, often extending into their headwater regions. As the sea withdrew, 
lagoons formed by the ponding up of stream outlets by sand-bars, etc., were gradually 
filled in, and some of these now form part of the paperbark swamps and ill-drained 
depressions of Pinwinkle and Copeman land systems. 

(d) Seasonal Fluctuations in River Discharge and Salinity 

Tidal salt water extends well upstream in the dry season, as much as 30 miles 
in the East Alligator River, and even in the wet season the mixing zone between salt 
and fresh water may extend 12 miles from the mouth of the Adelaide River. In 
January-February 1961, salinity values in that river ranged from 12,000-24,000 p.p.m. 
of NaCl4 miles upstream to 2500-8000 p.p.m. 16 miles from the river mouth (Forbes 
1963). This phenomenon of seasonal saline influx has had considerable influence on 
the soils and vegetation bordering the main streams, the banks of which are often 
fringed with mangroves until far upstream. 

IV. EVOLUTION OF THE LANDSCAPE 

Beginning with the development of the Bradshaw surface in Lower Miocene 
times, eight major stages of landscape development may be recognized. These 
subdivisions are for convenience only, since the overlap between stages was often 
very great, and evidence for the older stages is scant and ambiguous. 

(a) Dissection of the Bradshaw Su~face 

(i) Age of the Bradshaw Surface.-In the extreme south-west of the survey area, 
a remarkably level erosion surface has been cut across Lower Cretaceous sandstones 
of the Mullaman Beds formation, and has been preserved on the 800-900-ft plateau 
summit between the Adelaide River and Burrell Creek headwaters (Fig. 9). This 
surface, the Bradshaw surface of Wright (1963) or the Tennant Creek surface of 
Hays (1966), is obviously post-Lower Cretaceous in age, and outside the survey area 
is characterized by a standard lateritic profile (Wright 1965). Within the area, and 
immediately south of Robin Falls, the silicified pallid zone is overlain disconformably 
by up to 30 ft of disintegrating pisolitic ironstone and occasional highly weathered 
vesicular blocks of mottled-zone material. 

In the Barldy Tableland and in Queensland, strongly lateritized Lower 
Cretaceous and older formations are overlain unconformably and disconformably 
by siliceous limestones laid down between Middle Miocene and Pleistocene times 
(Whitehouse 1940; L. C. Noakes, unpublished data; Paten 1960). The limestones 
are not themselves lateritized, although this does not preclude the possibility that 
lateritization took place elsewhere during the time of their deposition. The existence 
of fresh Tertiary limestones over a lateritized surface sets an upper age limit to that 
surface, and if the Bradshaw surface is indeed equivalent to this lateritic surface on 
the Barkly Downs, it must have developed in pre-Middle Miocene times. 

(ii) Distribution of the Bradshaw S~liface.-Remnants of the Bradshaw surface 
are few, small, and discontinuous. The most conspicuous is 6 miles south of Adelaide 
River township and is over 800 ft above sea level. Further remnants crop out in the 
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cliffs at Cape Hotham and Fright Point, over 80 miles north of Adelaide River town. 
They are preserved on a truncated secondarily iron-stained pallid zone developed in 
Cretaceous sandstones. Between the coast and the 800-ft plateau, occasional remnants 
of the surface crop out in billabongs. In an enclosed hollow 6 miles south of 
Koolpinyah homestead, Cretaceous sandstones crop out at 125 ft, forming part of 
the mottled zone developed in Mesozoic forlnations once the Bradshaw planation 
snrface had formed. 

If the Bradshaw surface is tentatively reconstructed from existing remnants of 
eroded and deeply weathered Lower Cretaceous rocks, it appears as a very gently 
tilted surface with a slope of 1 : 550. 

(iii) Uplift and Erosion of tlie Bradslzaw Surface.-Erosion of the Bradshaw 
surface began as a result of a slow uplift in Miocene times (Noakes 1949). Drainage 
was initiated on a gently warped surface, and erosion by down-wearing was subordinate 
to scarp retreat and pediplanation. This is iuferred from the preservation of Cretaceous 
remnants and from the clifFs bordering the intact Bradshaw surface. There is no 
evidence that the Mullaman Beds were ever much more than 200 ft thick in the 
survey area. 

Prolonged differential erosion from Middle to Late Tertiary times was governed 
by the disposition of the steeply dipping Lower Proterozoic metasediments. Strike 
vales were etched out between meridional ridges; rugged granite hills were exhumed 
from the Bradshaw weathering profile; the bevelled hill summits of the sub-Cretaceous 
unconformity were resurrected, and over much of the area relief attained its greatest 
local development. 

(b) Post-Bradshaw Depositiorz 

As uplift ceased and erosion continued, rising base levels and a progressive 
decline in the competence of streams to evacuate their loads resulted in the accumula- 
tion of debris in the outer foothills zone. Relief began to diminish, extensive colluvial 
mantles were laid down, strike vales became aggraded and blocked with coarse 
detritus, and many of the lower hills were almost buried in their own talus deposits. 

In the west, centre, and east, the truncated ridges and waste-filled valleys 
formed a gently undulating plain-an early stage of the Koolpinyah susface-and 
thin sheets of coarse, often angular, debris were laid down across both the built-up and 
the rock-floor portions of the pediplain. Low erosional remnant hills protruded above 
the general level, while the foothills to the south retained their original strong relief. 
Sporadic lateritization appears to have taken place about this time. 

(c) Late Tertiary Erosion 

Vertical erosion, dissection of the ferrnginized coll~~vial-alluvial mantles laid 
down in the previous phase, and inversions of relief seem to have been characteristic 
of this period for the following reasons: 

On some of the hills rising 100-150 ft above the present plains, soils on the 
level planed-off summits are red and ferruginous, in contrast to the stony or rocky 
skeletal soils on the hill slopes. Where the hills rise scarcely 40-50 ft above the 
lowlands, the s u m i t  capping is often of coarse detrital laterite, up to 2-3 ft thck, 
containing q ~ ~ a r t z  and weathered sandstone fragments (Fig. 10). 
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The concentration of well-ro~ulded pebbles of q~lartz in these ferricrete caps 
indicates prior trailsport by rnnning water, and snggests that they were laid down 
on what were originally valley bottoms or lower wash slopes. At present, pebbles of 
comparable size are rare on slopes gentler than 2%. Some of the q~lartz may have 
derived from conglomerates, but some must have come from the vein quartz common 
in Lower Proterozoic formations. 

(d) Late Tertiary Deposition and Deep Weatlfering 

Widespread erosion took place from the Lower Proterozoic metasediments in 
Late Tertiary and early Pleistocene times, with consequent deposition of sandy, silty, 
and clayey sediments. These processes gave rise respectively to the dissected foothills 
and the Koolpinyah surface, and were accompanied and succeeded by deep weatheriug. 
Not only this, but from the proportion of clay in the deposits it appears that the 
Lower Proterozoic metasediments from which they were derived had themselves been 
strongly and perhaps deeply weathered. Sandy bed-loads were derived from the 
arenites of the Bnldiva plateall, and the stony constit~~ents of fossil river laterite in 
the east and south-east of the area show that streams were capable of transporting 
coarser loads than they do now. 

These Late Tertiary sediments were laid down to form an extensive gently 
undulating fringe to the sonthern foothills and Bnldiva plateall, and slopes above 2 "/: 
were rare. The Koolpinyah smface is t h ~ ~ s  a composite feature. 

With high prevailing water-tables, the clays became mottled and formed 
concretions. These were later exposed by rill erosion and the finer particles removed 
by sheet wash. The gradual concentration of ironstone concretions resulted in a 
dense layer of surface gravels thsongh which iron-charged sol~~tions used to percolate. 
Precipitation of the iron aronnd the concretionary gravels resulted in the formation 
of a highly resistant layer of pisolitic ironstone, and many of the laterites associated 
with the Koolpinyah surface are of this type. 

(e) Quaternary Erosion 

(i) Stripping of the Weathering ProJi1e.-Underlying structures are now being 
exh~lmed from their Late Tertiary cover, and it is often difficult to be certain whether 
the cemented ferrnginous rubble fringing many of the Lower Proterozoic ridges is of 
Late Tertiary origin or younger. 

Depending upon whether the sub-Tertiary landscape has been resmrected or is 
still concealed beneath Late Tertiary sediments, topography is complex and irregnlar 
or smooth and gentle. Along the margins of the dissected foothills, stripping of the 
Icoolpinyah weathering profle has been almost complete, and occasional low lateritic 
breakaways or lateritic benches along the lower hill slopes are the only remnants of 
the Koolpinyah surface. Further north and east, low gravelly rises comprising abun- 
dant quartz and strongly weathered sandstone fragments may represent lower portions 
of the former deep-weathered profle, and they occur amidst a profusion of low 
broadly convex knolls with a continuous cover of +-1-cm well-rounded ironstone 
gravels and occasiollal disintegrating blocks of pisolitic ironstone. In the west and 
north-west of the area, gentle initial slopes and permeable soils and snbsoils have 



minimized erosion, so that extensive tracts of the original Koolpinyah surface have 
been preserved intact or only slightly dissected. Fig~tres 14 and 15 show two successive 
stages in the dissection of the Koolpinyah surface. 

High active flood-plain 

0 Miles (approx.) 1 

V.E. x15 approx. 

Fig. 14.-Early stage in the dissection of the Koolpinyah surface. 

(ii) Prior Drainage Network on the Koolpinyalz Surface.-A very characteristic 
feature of the Koolpinyah surface is the numerous internal drainage depressions. 
Some of these are scattered at random across the surface, but many occur as aligned 
partially coalescent depressions, often with billabongs, or as segmented dry valleys 
analogous to the blind valleys of a karst landscape. They are floored with sandy 



GEOMORPHOLOGY OF THE ADELAIDE-ALLIGATOR AREA 87 

alluvium, and many are underlain by clay. Coarse water-worn ironstone gravels 
often occur in the clayey subsoil, indicating that the depressions are floored with 
alluvium containing lateritic debris derived from the Koolpinyah surface. 

Fig. 15.-Intermediate stage in the dissection of the Koolpinyah surface. 

From their position on the Koolpinyah surface, and from their roughly dendritic 
disposition and north-south alignment, it is reasonable to conclude that these 
depressions are former spillways eroded in the lateritized lowlands (cf. Mulcahy 1959). 
They are frequently fringed with horizontally bedded detrital laterite or with massive 
laminar laterite, and by analogy with the river laterites discussed previously and with 
the bedded laterite benches flanking alluvial flats in Bend, Baker, and Rumwaggon 
land systems, it is logical to infer that these laterites were formed in relation to higher 
water-tables associated with the streams that once flowed in the spillways. Decreased 
run-off and a decline in stream competence, perhaps related to a drier climatic phase, 
resulted in sand deposition within the spillways. There also appears to have been 
slope instability about this time, for many of the channels have been blocked by 
sandy slope-wash deposits. Some of these were subsequently relateritized, perhaps 
during a minor phase of deep weathering. The relationship of these spillways to 
possible former high sea levels remains uncertain. 
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(f) Quaternary Alluviation 

The alluvium is distributed as follows: 

(1) On the Koolpinyah surface, some of the spillway deposits form extensive 
level sand plains (Queue land system) into whch younger valleys have been cut 
(Knifehandle land system). The precise age of these sandy alluvial sediments is not 
known; some may be Late Tertiary, others Pleistocene or even Recent in age. 

(2) On the eastern alluvial flood-plains (Efhgton land system), active streams 
are flanked by at least two sets of alluvium consisting of low contemporary deposits 
with stable sandy wooded terraces above them. These higher wooded terraces are 
often difficult to distinguish from the spillway deposits (Queue land system) mentioned 
in (1). 

(3) On the west and central alluvial flood-plains, two sets of levees with mature 
gradational profiles flank the Adelaide, Mary, and East Alligator Rivers. The higher 
outermost levee was laid down during a period of considerably greater stream 
discharge than at present. The innermost levee, no longer being built up to any 
degree, is being destroyed by gullying (McKinlay land system). The back-plain 
deposits (Flatwood and Fabian land systems) associated with these levees consist of 
stable clayey or silty flood-plains, locally overlain by gravelly patches of older 
alluvium. The older alluvi~lm is often partially lateritized, suggesting that a minor 
deep-weathering phase may have preceded the last major aggradational phase in 
the area. 

Major rivers are now entrenched in their alluvium, and have channels perhaps 
half as wide as when the outermost levees were laid down. T h s  incision may reflect 
the tidal range in the area (26 ft at Darwin), or may be due to a recent increase in 
run-off due to a change of climate (Wright 1965), or may be an effect of the Recent 
fail in sea level postulated by Noakes (1949) and by Christian and Stewart (1953). 
There is much evidence of recent climatic change, but little to suggest a general 
increase in run-off. The coarse water-worn cobbles in river laterite which crops out 
in the upper reaches of streams now only capable of transporting bed-loads of sand or 
fine gravel suggest that there has been a general decline in stream competence. This 
could be due to a decrease in discharge caused by climatic change, or to a slowing 
down of stream flow due to coastal emergence. 

The South Alligator plains form a transitional zone between the narrow sandy 
flood-plains to the east and the wide finer-textured flood-plains to the west. In one 
locality, low sand ridges overlie a stable flood-plain with a mature, slightly truncated, 
solonetzic soil profile. These ridges probably originated as sandy bed-loads of 
streams which transgressed across this ancient flood-plain west of the South Alligator 
River. During a period that may have been drier and windier than at present, 
deposition by running water ceased and aeolian action converted the sandy channels 
into a series of low sinuous ridges. 

(g )  Recent Coastal Emergence 

Late Pleistocene or Recent emergence of estuarine clays and littoral muds has 
taken place wherever embayments or river mouths disrupted the continuity of the 
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Koolpinyah surface. It  is not clear whether this emergence is due to gentle uplift or 
tilting of the land or to a eustatic fall in sea level, and it is equally uncertain whether 
the recent rejuvenation of the lower and middle reaches of some of the major rivers is 
enstatic or epeirogenic in origin. 

The geomorphological l~istory of the survey area from Lower Cretaceous times 
onwards may be summarized thus: 

(1) Lower Cretaceous-Middle Miocene.-Deposition of Mullaman Beds. Slow 
upwarping and prolonged deep weathering. Formation of the Bradshaw surface. 

(2) Upper Miocene-Pliocene.-Upwarping, faulting, and erosion of Bradshaw 
surface. Exhumation of Lower Proterozoic hills. Deposition of fan sediments 
and partial burial of strike ridges. Deep weathering and development of 
Koolpinyah surface (cut-and-fill polygenetic surface). 

(3) Pleistocene.-Wide fluctuations of sea level and climate. Dissection of 
Koolpinyah surface and formation of sand plains. At least two aggradatioils in 
main valleys. Minor deep weathering phase(s). 

(4) Recent.-Dissections of Koolpinyah surface. Aggradation of swales 
between strike ridges. Coastal emergence (c. 20 ft) and alluviation in lower 
and middle reaches of major river valleys. 

(12) Pleistocene Climatic Fluctuations 

(i) Evidence fiom Simple Polygenetic Soil Profiles.-In the south of the survey 
area coarse angular detritus overlies deep stone-free clays on slopes up to 20% on 
Baker, Bend, and Rumwaggon land systems. At present, clay is generally absent 
from the surface of slopes above 5 %, so that its existence beneath a modern colluvial 
layer shows that it either formed in situ as a result of prolonged deep weathering or 
was laid down over parts of the dissected foothills as an extensive argillaceous mantle. 
This period of stability and slow aggradation was followed somewhat abruptly by a 
phase of widespread slope instability, probably caused by a change to a less humid 
climate. 

A number of other profiles also point to a change from a period characterized 
by deep weathering and clay formation and/or deposition to one of erosion and the 
laying down of a coarse colluvial-alluvial mantle. For example, in Bend land system 
modern slope-wash deposits overlie gravel-free sands which abruptly overlie massive 
mottled clays. In Cully and Currency land systems, the colluvial migratory layer at 
the surface of wash slopes may rest upon a massive dark grey clay s~ibsoil. These 
dark clays are now confined to boggy depressions, so that their presence below the 
surface in situations where they do not now develop implies that swampy conditions 
were once more widespread in these areas. 

(ii) Evidence fiom a Conzplex Polygenetic Soil Profile.-A somewhat more 
complex prose is illustrated in Figme 16. From the bottom calcareous layer upwards, 
the sequence is gravelly clay, clay, gravelly sandy clay, gravelly sand, sand, and fine 
sandy loam. A tentative palaeoclimatic reconstruction is as follows. The earliest 
phase (VI) was wet and characterized by shallow lakes. A drier climate ensued, and 



calcium carbonate was precipitated in and around the lakes as they dried out. 
Conditions became wetter during phase V, and erosion of pre-existing laterites took 
place. In phase IV, the climate became wetter, slopes became stable, and clay was 
laid down anew. Phase I11 was one of erosion under a less humid climate, followed 

Horizon ft Profile Remarks 

Sand 

Gravelly sand 

(30% ironstone gravels) I 
Gravelly sandy clay loam 

(70% ironstone gravels and 

reworked fragments of 

pisolitic laterite) 

Clay 

Gravelly clay 

(70% reworked 

ironstone concretions) 

Deposition by sheet 

floods. Surface 

scalding 

Deposition by rapidly 

flowing water 

Slight gravel contamination 

during early stages of aggradation 

Erosion. Deposition of laterite 

detritus. Moist climate. 

Unstable slopes. Deposition 

Wet climate 

Stable slopes 

Erosion. Deposition of laterite 

detritus 

Drying out of ponds 

or lakes. Precipitation 

of carbonate in shallow 

lakes 

Fig. 16.-A polygenetic soil profile. 

by a renewal of slightly drier conditions (11). These have continued into the present 
phase (I), which is characterized by a slowing down of erosion and the deposition of a 
greater proportion of fine particles than previously. This reconstruction is only one 
of several possible interpretations of the erosional-depositional sequence in a specific 
locality, but it does show that climatic fluctuations have occurred in the survey area 
during Pleistocene and Recent times. 

In Table 8, the land systems have been grouped according to four parameters: 
relief, lithology, relation to the Koolpinyah surface, and, where relevant, drainage. 
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Relief was assessed primarily from stereoscopic examination of air photographs 
of two different scales (1 : 16,000 and 1 : 50,000), and checked by some 500 Abaey-level 
readings at dserent sites in the field, and by more detailed levelling of 30 slope 
profiles on eight land systems. 

Level terrain has slopes less than 1 %, a local relief from intetfl~~ve summit to 
alluvial flat of 20 ft or less, and little or no apparent relief on the air photographs. 
Gently nndulating land has slopes up to 5 %, with a local relief up to 40 ft; undulating 
land has slopes to 15 % and relief to 30-60 ft; rolling land has slopes to 25 % and 
relief to 40-70 ft. Hilly conntry includes mesas, scarps, granite domes, strike ridges, 
and strongly dissected uplands. Relief is LIP to 100-200 ft, and slopes up to 2040  % 
are common. Erosional remnants include low gravelly rises with slopes to 3 % and 
relief to 15-20 ft, and worn-down strike ridges with relief to 30-50 ft, but with knife- 
edge ridge crests, in contrast to the convex summits of the rolling or undulating terrain. 

(a) Stable or Moderately Stripped Koolpinyalz Surface 

The uilmodified Koolpinyah snrface consists of extensive level to gently 
nndulating lowlands, overlain by ironstone gravels in a matrix of sands and loams, 
with occasional outcrops of mottled-zone and ferruginous-zone laterite. Gradients 
usually range from 4 to 2 %, but where incipient dissection and stripping are occurriilg, 
they may attain 5 %. 

Where the weathering profile is shallow,'lithological variations in the nnderlying 
folded metasediments are reflected in a banded pattern of groves and glades parallel 
to the strike (Kysto land system). 

(b) Dissected Koolpirzyalz Szrrface and Weathered Zone 

A number of erosioilal landscapes have been etched into the Koolpinyah 
weathered zone. They range from a composite landscape of low hills and broad 
valleys, with remnants of the Late Tertiary surface occupying the interfluves, to 
undulating lowlands from which the weathered zone has been almost entirely removed 
(Keefers Hnt and Jay land systems). 

Qokane land system coilsists of shallow closed depressions, and sometimes 
represents an early stage of stripping. Kosher land system is conked to the dissected 
margins of the Koolpinyah surface, and has a lithology varying from ironstone 
gravels and ferrugiilous laterite ontcrops to deep ferruginous sands. 

(c) Erosional-Depositio~~al Suifaces within the Koolpinyalz Weathered Zone 

Shallowly etched into the Koolpinyah surface are extensive level lowlands 
(Queue land system) characterized by deep sands that appear to be secondary, having 
been derived froin Late Tertiary laterites and subsequently laid down by water. 
Broad valleys (Knifehandle land system) eroded in these sand plains have slopes up 
to 3 5 % and a local relief to 30 ft. 

(d) Erosional Surfaces rising above or cut below tlze Koolpirzyalz Weathered Zone 

Where the removal of both the Bradshaw and the Koolpiilyah weathered zones 
is almost complete, the resultant landscape is hilly or rolling. Remnants of the 
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former weathered zone or zones persist in undulating Bend, Cnlly, and Rumwaggon 
land systems, but on rugged Baker, Buldiva, and Currency land systems, stripping has 
been virtually complete. It is probable that many of the higher granite hills and 
strike ridges protruded as inselbergs above the original Koolpinyah surface, and 
represent the exhumed irregular weathering front (Mabbatt 1961) of the Miocene 
Bradshaw surface. 

(e) Quaternary Alluvium 

Cut into the Koolpinyah surface are alluvial plains that vary in width from 
5 miles to 50 yd. East of the South Alligator River and in scattered localities in the 
west, bed-loads and flood-plains are dominantly sandy, whereas silts and clays 
are dominant on the western alluvial plains. Multiple channels are common in the 
east; single channels are a feature of the west. The alluvial plains have therefore been 
split into two broad regional groups on the basis of texture and channel type. 

('f) Quaternary Estuarine and Littoral Deposits 

Recent emergence of the shore-line is reflected in the level estuarine clay plains 
that penetrate well into the dissected lowlands formed by the Koolpinyah surface. 
These plains are flooded for considerable periods each year, and since impeded 
drainage is their chief characteristic, they have been classed according to whether 
they are seasonally well drained (Cyperus land system), ill drained (Copeman and 
Pinwinkle land systems), or liable to tidal flooding (Littoral land system). 
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PART VII. SOILS OF THE ADELAIDE-ALLIGATOR AREA 

In 1946, the first of the land system surveys involving correlated soil-geomor- 
phology-vegetation investigations was carried out in the Katherine-Darwin region 
(Christian and Stewart 1953). Prior to this date, soil surveys were of a very limited 
and broad reconnaissance natme (Prescott 1938a, b; Prescott and Skewes 1941; 
Marshall 1945). The results of soil investigations of the 1946 survey, complemented 
by subsequent field observations and the semi-detailed survey of experimental farms 
at Katherine by Litchfield (1952, 1954), were published in a comprehensive memoir 
by Stewart (1956). Where dehite correlation has been possible, the names of soil 
families proposed by Stewart have been adopted for families described in the present 
report (Table 9). 

The soils of the Tipperary area in the south-west of the Katherine-Darwin 
region were described by van de Graaff (1965), who gave much greater deibition to 
families of red earth soil groups, but combined several other associated families of 
Stewart (1956). Other soil reports in land system surveys of similar areas in northern 
Australia (Rutherford 1964; Sleeman 1964) have been correlated with the soils of 
the Adelaide-Alligator area, but some families have become broad in definition 
apparently due to reliance on great soil group morphology as the maio criterinn of 
classification. Stewart (unpublished data) has recently redefined some of his original 
families in a survey of the Ord-Victoria area, giving greater emphasis to parent 
material relationships. 

Section I1 is supplementary to Table 9 and illustrates the classification of some 
soil families in which profile features other than those used in the notation have been 
used to show obvious differences in the soils. Table 9 sets out all the soil families with 
a brief profile description and the correlation of these soils with families recognized 
in previous reports. Soil profiles representative of each family are described in 
Appendix I. 

The Adelaide-Alligator area, however, lends itself easily to a broad geographic 
subdivision in which the main soil families are related in broad catenae or topo- 
sequences. Apart from some transitional zones, groups of soils appear to be con- 
fined to these geographic zones, which are described in Section 111. 

(a) General 

All soil profiles were coded according to Northcote (1965) and like units of soils 
were established primarily from individuals showing the same notation, which has 
been retained wherever possible (Table 9). The soil families used in this report are 

* Formerly Division of Land Research, CSIRO, Canberra. Present address: Primary Industries 
Branch, Northern Territory Administration, Darwin. 
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based on characters thought to be of agronomic importance as defined by the United 
States Department of Agriculture (1951). This grouping in many cases transcends 
Northcote's (1965) notation by forcing the grouping of similar principal profile forms 
and the separation of those where factors such as texture of subsoils, stoniness, 
drainage, pH, or sometimes colons are not accounted for in the notation. 

Uniform, gradational, and duplex (texture-contrast) soils are all widely repre- 
sented in the survey area. No organic soils were observed. 

(b) Soils with Uniform Texture Profiles 

Uniform soils were observed on recent flood-plains and levees, at the foot of 
sandstone hills or ridges, and on the upper surface and margins of the Koolpinyah 
surface. These are predominantly coarse-textured (Uc) soils (Table 9) derived from 
arenaceous parent materials and without pedologic orgallization in the profile (Ucl). 
Within this group, family units have been established by further subdivision into soils 
with contrasting (?polygenetic) D horizons, either acid (Howard family) or alkaline 
(Nourlangie) in reaction. Both of these soils are nearly always closely associated 
spatially on valley flood-plains and shallow drainage-ways, particularly on the 
Koolpinyah surface. Uniform coarse-textured soils showing profile development (Uc5) 
in colour or weak textural change are confined to older terraces of the present rivers, 
high level sand plains, and their marginal slopes. 

Medium-textured soils (Urn) were observed only on recent flood-plains and 
levees, and fine-textured soils (Uf) only on inland and swampy zones of the coastal 
plains or under mangrove or the littoral fringe. 

Cracking clay soils (Ug5) occupy the rest of the coastal plains with a uniform 
notation of Ug5.4 in soils with massive surfaces, or Ug5.28 where some self- 
mulching (i.e. pedality) occurs. Family units within these groups are based on pH 
and associated special features in the profile, viz. alkaline soils (Wildman), alkaline 
with carbonate nodules and self-mulching (Adelaide), alkaline with amorphous 
carbonate (Carmor), acid with gypsum (Cairncurry), or acid with underlying sands or 
sandy clays (Counamoul). 

(c) Soils with Gradational Texture Profiles 

Gradational, non-calcareous soils, particularly of the earth type (Gn2), are the 
dominant soils of the area occupying most of the Koolpinyah surface, considerable 
areas of the lower slope zones in the hill country, and on alluvium of flood-plains 
and older levees. 

Further subdivision of the Gn2 soils has been made on the texture classes covered 
by the gradation, degree of stoniness or amounts of ironstone nodules in the profile, 
the colour of the A horizons where this is regarded as an indicator of both process 
and drainage, and the presence of mottles. For example, the clay B horizon of 
Berrimah family is matched by the Hotham family which is essentially a shallow 
phase of Berrimah but has some differences which show co-variance; it is less deep, 
with generally light clays in the B horizon, and has high amounts of ironstone nodules 
in lower horizons. Katherine family has silty smface textures and no nodules. 

Lighter-coloured A horizons are typical in soils of the sloping margins of the 
plains, and an apparent multiplicity of Northcote's (1965) notation between Gn2.1, 
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III. SOIL GEOGRAPHY 

(a) General 

In Table 10 the area of distribution of each soil family is arranged into four 
broad geographic zones. These zones are derived from the types of country detailed 
in Part VI and are the dissected foothills, granite hills, and Buldiva plateau; the 
Koolpinyah surface; the alluvial flood-plains; and the coastal plains. 

In each of these zones the soil families that are consistently related within, and 
in some cases confined to, the zone are grouped together. In this context overlapping 
areas, i.e. land systems with soil components of two or more adjacent land systems, 
have distinct genetic connotations. Keefers Hut, Jay, and Kysto land systems have 
(Table 10) soils derived from weathered sandstone rocks (Elliott family) typical of 
the dissected foothills and large areas of soils dominant on the Koolpinyah surface 
(Munmarlary, Cahill, Hotham, Woolner, and Koolpinyah families). The geomorphic 
relationships of these two groups of soils in these land systems suggest that these land 
systems were formerly part of an extensive lateritic surface now dissected and in which 
the laterites and their associated soils form remuants on hill crests or mesa-like areas. 

Laterite types and their distribution are detailed in Parts V and VI. Laterite is 
an important feature of the soils in some areas, particularly on the Koolpinyah 
surface where it is normally associated with shallow sandy gravelly soils and lowers 
the agronomic value of the areas in whicll it occurs. 

The high-level mesas of the Bradshaw surface (Wright 1963), with massive 
laterite cap rocks and associated deep-weathering profiles, are not represented in the 
Adelaide-Alligator area. Iu the dissected foothills (Bend land system) laterite occurs 
sporadically on hill crests in several forms. It is here associated with Cahill and 
Munmarlary families. Laterite outcrops, however, were not always seen with these 
soils and their occurrence may in places be representative of a late stage of laterite 
disintegration. 

In Bend land system (unit 4) and Keefers Hut land system (unit 4) laterite blocks 
may be present as relict features outcropping in Elliott soils. The laterites in this 
case appear to be neither actively forming nor contributing to soil formation by 
weathering and disintegration. 

The major area of laterite distribution is in the land systems of the Koolpinyah 
surface. On the higher parts of the surface in Kay and Keating land systems, laterite 
outcrops form conspicuous features in areas of Koolpinyah and Munmarlary soils. 
Berrimah, Hotham, and Cahill soils of the intact surface (unit 1 of Kay land system) 
rarely, however, have laterites. Hotham and Cahill soils have high amounts of loose 
ironstone nodules presumably due to a coilceiltration as "lag gravels" by a washing 
out of finer fractions under high-intensity wet-season rains. The nodules are also 
locally concentrated in soil debris exposed on tree roots by windfall. They rest 
abruptly on weathered and mottled Cretaceous sediments in many areas, partic~~larly 
in the north of the area. 

On the lower components of the Koolpinyah surface (Knifehandle, Kosher, 
and Krokane land systems), Wooluer, Koolpinyah, and Munmarlary soils are often 
associated with arcuate outcrops of laterite marking distinct breaks in slope at low 
levels. The B horizon of the Woolner family (described in detail in Appendix I) shows 
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strong affiaities with the hardened vesic~~lar laterite common in Koolpinyah soils in 
a location downslope of the Woolner soils. 

Laterite outcrops are also sporadic along the outer margins of Queue land 
system (t11Gts 1 and 3). This is mostly a detrital laterite of strongly weathered quartzose 
sandstone and rounded quartz stones, and a similar deposit in a soft condition has 
been observed underlying the Cockatoo soils in road cuttings and deep bores in 
Queue land system (unit 1) and undcr Basedow soils in unit 3 of Queue land system. 

In Buldiva land system (unit 2), Cockatoo soils have also been described 
associated with Cahill and Munmarlary soils and laterite outcrops. This land system 
is small in the Adelaide-Alligator area and the soil association in unit 2 has been 
observed in only a few areas. The distribution of these soils and the nature of the 
land system 111Iit are very similar to those described for the Junction soil complex in 
the Ord River area by Burvill (1944). 

As suggested above, laterite is associated with a relatively limited number of 
soil families of the total soils described in the Adelaide-Alligator area. Some soil 
sequences have been observed where laterite is absent or very restricted in occurrence. 
It is these sequences that show most clearly the distinctive geographic zonation of 
this area. 

(b) Soils of tlze Dissected Foothills 

Skeletal soils dominate in most of the units of Baker, B~lldiva, and Currency 
land systems of the rugged high country, sandstone plateau areas, and rugged granite 
intrusives where they form very shallow coarse sandy deposits in between rock 
outcrops. Althongh these soils are also dominant in Bend and Rumwaggon land 
systems, they are invariably associated with other soils that indicate the lesser slope 
and lower relief characteristics of these land systems. Elliott soils are present on 
most slopes below 5% and are dominant or subdominant in land systems where 
colluvial slope or valley floor units occur below crests with skeletal soils (Baker, 
unit 4; Bend, unit 2; Rumwaggon, unit 1). They are represented in many cases by 
a shallow stony phase and the transition zone between Elliott and skeletal soils is 
often vague. The soil surface is frequently stony (up to Class IV or V (United States 
Department of Agrict~lture 1951)), with a sporadic thin sandy layer or with a hardened 
flaky surface caused by raindrop impact. 

Rumwaggon land system represents a lower, more eroded version of Bend 
land system with up to 50% of its area as alluvial flats. Elliott soils are located on 
hill crests (Rumwaggon land system, unit I), replacing the Cahill soils typical of 
Bend land system and skeletal soils typical of both Bend and Baker land systems. 
The increase in dominance of the more developed Batten soils and Stapleton soils 
on lower slope units is a marked feature in unit 3 of Rumwaggon land system. 

A catenary relationship in topographic position and degree of profile develop- 
ment can be observed in the sequence Elliott-Batten-Stapleton-Moline-Margaret 
soils. An increasing trend to texture contrast with dominance of a clay B horizon 
in Moline and Margaret soils, a change in reaction from acid (Elliott) to alkaline 
(Stapleton, Moline, Margaret), and a change in dominant metal cation from calcium 
in the B horizon of Elliott soils on upper slopes to magnesium in Stapleton and 
sodium in Margaret soils show this relationship. 
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Elliott family is common thoughout the Katherine-Darwin region (Stewart 
1956) and most other areas described in northern Australia, but the distinction 
between this soil and Batten family has not always been made. Stewart (1956, p. 58) 
accounted for the yellow colours of Elliott soil as being due to a lower content of 
iron oxides in hydrated forms with iron concentrations in mottles, concretions, or 
nodules owing to poor drainage above an impermeable lower B or C horizon. These 
iron oxidzs form largely as mottles which become cemented in the dry season and 
indicate current segregation (G. A. Stewart and G. D. Smith, quoted in van de 
Graaff 1965, p. 74). Rounded nod~~les are also commonly present and may be due 
to both subsequent transport of these cemented mottles owing to erosion and to 
forms inherited where laterite remnants may be present. In Elliott soils of alluvial 
flood-plains (Flatwood land system), segregation of iron and manganese marks 
seasonal high water-table levels. 

The higher rainfall of the Adelaide-Alligator area (compared with the Tipperary 
area) would compound the leaching effect of percolating drainage water and account 
for the predominantly grey-coloured A2 horizon in Batten and Stapleton soils common 
to this area. 

Recent research in the Adelaide-Alligator area has also recognized the poly- 
genetic nature of many skeletal and Elliott soils (Appendix I). The underlying shale 
strata in this instance may be both acid and alkaline. The latter form, where exposed 
to the surface on gently rolling topography in valley areas, forms Angelara family 
and probably coiltributes sodium and magnesium ions on the formation of alluvial 
solodized solonetz soils (Moline and Margaret families). McKinlay family is appar- 
ently polygenetic with an Elliott profile morphology, derived from sandstones, over 
these alkaline shales, and has recently been observed by the author also in the Ord 
River area. 

It  is possible therefore that the catena of Elliott-Batten-Stapleton may be 
complicated by the occurrence of alkaline shales in Stapleton family and not detected 
in auger sampling. Differences in soil drainage between the impermeable shale- 
derived clays and the more porous, often stony, sandstone-derived clays (the true 
B or B-C horizons in an Elliott soil) may also be significant in the development of 
A2 horizons and the amounts of iron nodules present, and also in the distribution of 
termitaria on these soils. 

(c) Soils of the Koolpinyah Surface 

Low undulating or level topography forming broad salients between the major 
rivers characterizes this type of country. Shallow, generally narrow valleys are cut 
into the surface and rounded or elliptical internal drainage depressions, often in 
linear groups, are widespread. 

Under the preseilt moilsoonal climate, characterized by intense rainfall over 
part of the year (November-March) followed by extreme desiccation for 6-7 months, 
rapid soil formation by chemical weathering is inhibited, and wasting is the dominant 
regime. Selective removal of finer fractions leads to the development of coarse, 
mostly gravelly soils on the upper surface (Stephens 1946). Sandy, extremely leached 
soils with associated laterite outcrops dominate on lower slopes, usually in a well- 
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defined sequence. A pinkish white sandy surface deposit is a characteristic feature 
of the surface of all soils on the higher areas of the plains. 

In Figure 17, some of the major soils are illustrated with reference to their 
characteristic site distribution. This figure also shows the principal soils of the 
catena characteristic of the Koolpinyah surface, but not completely in the order in 
which these soils may be observed in a traverse from Kay land system through Keating 
to the lower-level Kosher, Krokane, or Knifehandle land systems. Berrimah, Hotham, 
and Cahill soils are regarded as the initial high-level phase of this catena, and, although 
dominant, the Cahill soil is not shown in Figure 1'9 because of the extreme profile 
degradation of this soil. 

The deep red Berrimah soils occupy a small area in Kay land system and 
appear as an associated soil in several other land systems. Some minor occurrences 
of a sandy form of Berrimah family, still within the limits as defined in the prose 
(Appendix I), have been found on lower slopes near areas of high water-table (Kosher 
land system, unit 1; Knifehandle land system, unit 2). In unit 2 of Keating and 
unit 3 of Kosher land systems, Berrimah soil is generally confined to low spurs 
existing as remnants of the higher-level surface in a stripped and eroded landscape, 
and is located under groves of open forest or woodland which occur sporadically on 
higher sites in these areas. The overwhelming dominance of Hotham and Cahill 
soils is a significant indicator of the prevailing process of soil wastage. The wide- 
spread occurrence of Cahill soils, ranked third in total area in Table 10, is partially 
over-emphasized by the classification that has included many shallow, very gravelly 
soils, or dense "lag" masses of concretions (+$ in. diam.) and nodules with little or 
no soil matrix. 

The gradational soils with lighter-coloured A horizons and red clay B horizons 
represented by the Woolner soil profle in Fignre 17 also include Munmarlary and 
Basedow soils and occupy the second phase of the catena. These soils are found 
where ground slopes have increased often by as little as 0.25 % but where little 
change can be observed in vegetation. The tall open forest of E. miniata and E. tetro- 
donta may change to woodland, but species or composition changes are very slight. 
This is well marked in unit 1 of Keating land system and less well marked in units 
2 and 3 of Kosher or unit 1 of Knifehandle. Most of the vesicular laterite exposed on 
bare shrubby areas within unit 3 of Kosher is similar in the shape and organization of 
concretions and hardened iron-rich zones to the Woolner B horizon, and occurs 
nearly always downslope of these soils. Koolpinyah soil, strongly depleted of iron 
and clay and resting on hardened laterite or with exposed laterite, is a dominant soil 
in a wide variety of sloping sites. Its dominance on the upper surface is related 
mainly to sloping sites mapped within these land systems, or to areas where stripping 
has removed all traces of the higher-level soils and the topography consists mainly 
of low undulating domes with little or no level crest surface, often the case in unit 1 
of Keating land system. 

Baroalba and Kapalga soils, or gravelly phases of these families, on sandy wash 
slopes in Knifehandle, Krokane, and Kosher land systems, often succeed Koolpinyah 
soils. In units 1 and 4 of Kosher land system these soils are characteristic of valley- 
like depressions separated by long low spurs of Berrimah, Hotham, and Cahill soils 
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on higher areas nearer to the upper (Kay or Keating land system) surface (unit 3 of 
Kosher), and Koolpinyah soils on lower sites of the spurs as in Kosher (units 2 and 3). 

The final phase of the catena varies. On the margin of the qoastal plains (unit 4 
and part of unit 1 of Kosher land system) Woolner soils often pass into Murrabibbi 
soils with no laterite outcrops or associated sandy soils. In Knifehandle and Krokane 
land systems and on the margins of EEngton land system, Koolpinyah, Kapalga, 
and Baroalba soils react quickly to poorer drainage conditions, and clay horizons 
beneath the sandy surface material become well developed to form the Howard and 
Nonrlangie soil families. 

As stripping and dissection of the Koolpinyah smface increase, the major soils 
become conjined to limited remnant crest zones or adjacent wash slopes, and parent 
rock becomes exposed to initiate a new cycle of soil formation. Skeletal, Cuden, and 
Elliott soils are found dominant or subdominant on slopes or on alluvial flats within 
the transitional Kysto, Keefers Hut, and Jay land systems. 

In comparison with this sequence is the catena developed on the high-level 
sand plains of Qneue land system. The lower slope members of this catena are 
similar to those of the lower slopes subtending the Koolpinyah surface, and indicate 
once again the importance of process in the genesis of the present soils in this area 
(Fig. 17). 

Cockatoo soils, exclusively dominant in unit 1 of Queue land system, are 
deep sandy soils which, wherever observed to depth, were underlain with an abrupt 
boundary by water-worn or rounded quartz stones of 2-3-in. diam. or ferruginized 
rounded gravels of quartz-rich rocks. Internal drainage depressions within Queue 
land system are often linear and connected by sandy dry channels or spillways with 
Baroalba soils, suggesting an alluvial origin. This contrasts with the many isolated 
depressions of other land systems on the Koolpinyah smface which appear, at least 
in some cases, to be genetically related to underlying dolomitic strata (see Part VI). 
The detrital laterite cropping out on the margins of w i t  1 of Queue land system and 
in unit 3 may form a barrier to further erosion and as such is likely to be instrumental in 
maintaining their position as topographic highs in the present landscape. On the other 
hand, the origin of the red soils of Kay land system is more doubtful. It is ascribed 
in this report (Part VI) to cyclic weathering and erosion of the former high-level surface 
(Bradshaw surface of Wright 1963). However, recent African work on broadly 
similar areas shows striking comparison in the types of deposits of recent low-level 
plains of lateritic soils. Moss (1965) has described in detail some of these deposits, 
which he attributes to colluvial deposition of debris derived from the back-wearing 
of high-level laterite scarps. 

Baroalba and Kapalga soils in unit 2 of Queue and in unit 2 of Knifehandle 
land systems grade, with increasing height of the water-table, to the Howard soils as 
described above. These soils may be polygenetic but could be related to the deposition 
of clay, in sheet wash from the upper surface, withn the existing sand layers. Where 
these soils are subject to ponding of water in the wet season, carbonate deposits have 
formed in the clay horizon (Nourlangie family). Marrakai soils of the alluvial flats 
in the lateritic plains are generally located in central zones of the flats where seasonal 
streams in grassed drainage-ways have deposited silty materials. 
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(d )  Soils of the Alluvial Flood-plains 

Soils developed on the alluvium of the flood-plains and valleys fall into three 
broad categories in which soil characteristics are mainly determined by the type of 
parent material and drainage. 

East of the South Alligator River, the major creeks rise in the arenaceous 
rocks of the Arnhem Land plateau (Buldiva land system) and reflect this okgin in 
dominantly coarse sand bed-loads and soils. Braided channels and sand-bars are a 
feature of the creek channels. 

Alluvial flats on the Koolpinyah surface have dominantly sandy soils similarly 
derived from arenaceous parent materials. Some of these soils are also common 
on the higher stable river flats of the eastern river system. Streams are small and 
rarely show well-dehed channels. 

On the large all~ivial plains, levees, and terraces of the Mary, McKinlay, 
Margaret, and Adelaide Rivers ("the western rivers"), the soils are dominantly fine- 
textured and are derived from a wide variety of parent rocks in the dissected foothill 
country. The main rivers are deeply incised into the valley fill deposits and are 
flanked by well-developed levees. Sandy bed-loads occur irreg~~larly on the floors of 
the incised channels. 

These categories are discussed in more detail below. In the eastern rivers area 
represented by Effington and McKinlay (unit 1) land systems, Baroalba soils dominate 
over most of the area, with Marrakai soils in the same relationship as in the alluvium 
derived from the Koolpinyah surface. On higher sites, subject to seasonal water- 
table fluctuations, Magela soils occur and generally grade to higher levels with typical 
Cockatoo soils on terrace sites. The braided channels of unit 1 of McKinlay land 
system show a dominance again of Baroalba soils, with Jim Jim soils present in minor 
levee back plains or low-lying central zones between the channels and the margin 
of the higher country, an environment essentially similar to that of solodized solonetz 
soils of the western rivers. 

The western rivers area is dominated by an entirely different group of soils, 
apart from the ubiquitous Marrakai family confined to moist depression sites. Mary 
soils are dominant in low-lying recent flood-plains and levees of all land systems 
(McICinlay, Fabian, Flatwood), but, as these sites comprise a relatively small total 
area, Mary soils rank very low in distributio~l as represented in Table 10. Higher 
flood-plain sites with characteristically high seasonal water-tables are dominated 
by McKinlay and Elliott families. These soils occupy large areas of Flatwood land 
system on flat to gently undulating recent flood-plains, or slightly raised older 
terrace sites, under a woodland or savannah vegetation. Surface wash is common, 
the soil surface is always smooth, and scalded bare areas are common. Both families 
have characteristic D horizons of cemented vesicular mottles and concretions of iron 
and manganese, often in multiple layers, in the prose. 

The families of solonetzic soils (Moline and Margaret) have been found 
covering large areas of generally shallow basins or wide open grassy flats (unit 5 of 
McKinlay or unit 1 of Fabian land system) and extending into the hill country in narrow 
valley floors (e.g. unit 2 of Rumwaggon land system). The soil surface, generally 
burnt bare of its grass cover in the dry season, is characterized by small mounds of fine 
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dusty surface soil presumably built by burrowing worms around a central core 
of grass, locally termed "debil-debil". The size of these inounds sometimes correlates 
with the depth of the A horizon. Where the A horizon is less than 9 in. deep, small 
(4-3 in. high) monnds occur, and when the A horizon is 9-15 in. deep or more, 
the mounds are 3-6 in. and often up to 12 in. in height. Very shallow A horizons 
show a smooth soil surface. 

The gradational texture profile of Moline and Stapleton soils, which show marked 
properties of typical solodized solonetz soils, may be due to strong leaching of the 
domed area of the columnar structure. Concretions, which form commonly over 
the domes in Margaret family by a concentration of iron-rich waters that saturate 
the A horizons of these soils in the wet season, occur also sporadically in the same 
position in Moline and Stapleton soils, and may be derived from the physical or 
chemical weathering of iron-rich materials on soils of the higher country. 

(e) Soils of the Coastal Plains 

The low-lying estuarine plains of the main rivers are extensive, uniform, and 
flat. At the inland margins of the plains, the northward-flowing rivers distribute 
into a disconnected series of long deep billabongs or wide shallow swamps flanked 
or choked by dense forests of Melaleuca. Tongues of sandy alluvium penetrate this 
zone in the eastern rivers area, where also a black sandy loam veneer over clay 
(Cooinda family) is typical in the green meadow lands on small, seasonally dry 
zones in the swamps (units 1 and 2 of Pinwinkle land system). Separating these 
wooded swampy zones and meadow lands also in the eastern rivers area, are bare 
areas of the inland plains (unit 4 of Pinwinkle land system). The clay soils are under- 
lain in this case by sandy deposits (Counamoul family). 

In the west, a veneer of silty alluvium borders the major billabongs (river 
channels in the wet season) to a distance of up to 15 miles from the mapped border 
of McKinlay and Cyperus land systems. All main rivers, except the Mary, re-form 
seaward of this zone and rapidly widen into meandering estuariile channels, fringed 
with mangrove, which carry influxes of sea water in the dry season. A mosaic pattern 
of low-lying swampy ground with many channels and billabongs fringes, and is 
often connected to, the main river channels, and sea water may penetrate these 
swampy zones. These are separated from the higher co~~ntry by wide plains with 
extensive swampy zones which, however, generally dry out completely in the dry 
season and may carry only isolated drainage channels. Often fringing the Koolpinyah 
surface, particularly in embayments, are more extensive swamps of Melaleuca or 
sedges, with almost permanent water derived from seepage from the high-level 
surface. In the Mary River plains, a long history of instability is evidenced at present 
by numerous abandoned channels and meander cut-offs without a major outlet to 
the sea, and large areas of Melaleuca swamp. 

Under this estuarine environment and seasonal flooding which apparently 
covers the plains, dense heavy clays have been formed which show a common 
property of shrinkage and cracking in the dry season into coarse polygons between 
6 and 12 in. across and with cracks from + to 4 in. wide. In swampy localities and 
on the inland zones where organic material or higher sand fractions are present in 
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the clays, cracking is much less frequent and sometimes not present at all. A thin 
transition zone often underlies the black clay A horizon where cracking penetrates 
in the dry season, and surface material falling illto these cracks becomes mixed as 
irregular large black mottles. The horizons below this transition zone are mainly 
grey, saline, estuarine muds over the greater part of the plains. 

The Wildman family occupies the dominant position among the soils of the 
swampy areas of the plains (unit 1 of Copeman, unit 2 of Cyperus, units 1 and 2 
of Pinwinkle land systems), and is subdominant on the "higher" plains area in unit 1 
of Cyperus land system because of the intensely complex nature of this area. Where 
the plains dry rapidly in the dry season (unit 1 of Cyperus land system), and 
especially near old river channel sites, Carmor soils (with carbonate) are dominant. 
The minor Adelaide soil (Table 10) is closely associated with Carmor soils and is 
confined to river levee sites with a minor gilgai microrelief. On the margin of the 
Koolpinyah surface, Koolpinyah and Mmrabibbi soils share dominance (unit 3 
of Pinwinkle land system), extending into the fringing swamps, and elsewhere 
Counamoul soils, with, in this case, the same D horizon as Murrabibbi soils, may 
occupy quite considerable marginal zones (up to 400 yd wide). 

Cairncurry and Dashwood soils are located primarily in very swampy sites, 
the Cairncurry soil under Melaleuca. Cairncurry soil with its distinctive red mottled 
A horizon and dense gypsic A-C or D horizon is often found on "dry" plains areas, 
but in nearly all cases where samples were taken at depth in these soils peaty swamp 
deposits were found, and the soil thus forms a useful indicator of former conditions. 

On the littoral fringe (unit 1 of Littoral land system) wide bare flats of salt- 
saturated clays of Carpentaria family, periodically flooded by tides, are dominant. 
These flats are fringed on the seaward side and on river banks up to 30 miles from 
the coast by dense mangrove communities (unit 2 of Littoral land system) on saline 
mnuds. Long dune ridges cut through the plains marking former strand lines, and these 
are often margined by soils of Counamoul family. In the coastal dune complex 
(unit 3 of Littoral land system), soils of similar (Counamoul) morphology have been 
described from inter-dune swales, but where these are saline they have been included 
with Carpentaria family. 
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PART VIII. VEGETATION OF THE ADELAIDE-ALLIGATOR AREA 

(a) General Remarks 

The following points should be noted: 

(1) Where only the generic name is given it refers to the genus in general, or to 
one particular species if only one is listed in Appendix 11. 

(2) The available common names of the plants mentioned are listed in 
Appendix LI. 

(3) E. is used throughout for Ez~culyptus. 

(4) Trees, shrubs, and grasses are listed alphabetically if they are equally 
common, otherwise the most common come fist. 

The vegetation of the Adelaide-Alligator area is part of the much larger complex 
that has been described by Christian and Stewart (1953) for the Katherine-Darwin 
area and by Specht (i958) for Arnhem Land. This material has been consulted and 
drawn upon where appropriate for the writing of the Adelaide-Alligator report, 
as has that of Blake (1953, 1954) which gives information on the floristics and ecology, 
particularly of the eucalypts. 

The Adelaide-Alligator area is about 800 miles from the equator, and the 
tropical climate is reflected by the character of the vegetation, e.g. in the rain forest 
by buttresses, lianes, broad leaves, tropical genera, and a rich flora, and elsewhere by 
the abundance of Pandarzus, palms, cycads, and tall grass, including bamboos along 
many of the larger creeks. As stated by Christian and Stewart (1953), rain forest 
is found only in moist or sheltered spots near the coast, for the unbroken winter 
drought imposes conditions that are too harsh for it elsewhere, and most of the area 
is covered by grassy eucalypt forest or woodland, with an understorey of mainly 
deciduous non-eucalypt trees. The severe climate is reflected also in the eucalypts. 
About half of the 18 species recorded were deciduous, which is a most unusual feature 
of the genus. 

Of the grasses under the eucalypts, annuals cover about two-fifths of the ground, 
and perennials three-fXths. Independently of their life history they fall into three other 
categories - tall, mid-height, and short - which cover the ground in the approximate 
ratio of 2 : 2 : 1. On the whole the grasses are in smaller and more fragmented com- 
munities than the woody growth, and not as closely tied to differences in the environ- 
ment. Their occmrence in the land systems is given in Tables 11 and 12. 

* Division of Land Research, CSLRO, Canberra. 
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(b) The Environment 

(i) Climate.-Towards the coast the severity of the winter drought is tempered 
by the sea and by the earlier onset and later ending of the rainy season. The response 
in the vegetation is shown in the patches of rain forest that have already been men- 
tioned, in patches of semi-deciduous forest, and by clumps and scattered individuals 
of non-eucalypt trees that are rare or absent in the drier country to the south (e.g. 
Alstonia, Canarium, Eugenia, Parinari). No corresponding change could be detected 
in the ground cover, but as it was at best dormant and at worst extensively and freshly 
burnt, there may well have been differences that went unobserved. 

NUMBER OF OBSERVATIONS IN WHICH PERENNIAL OR ANNUAL 

GRASSES WERE DOMINANT 

Land System Perennials Annuals 

Baker 30 15 
Buldiva 1 5 
Bend 48 22 
Cyperus N.a.* N.a. 
Copeman N.a. N.a. 
Cully 16 2 
C~u-rency 5 1 
EfKngton 9 9 
Fabian 6 0 
Flatwood 17 4 
Jay 5 7 
Kay 8 18 
Keating 7 2 
Keefers Hut 7 16 
Knifehandle 11 7 
Kosher 21 19 
Krokane 10 5 
Kysto 9 8 
Littoral N.a. N.a. 
McKinlay 27 3 
Pinwinkle N.a. N.a. 
Queue 1 7 
Rumwaggon 24 9 

Total 262 159 

* N.a., not applicable. 

(ii) Fire.-The area is burnt almost completely every dry season, as it has 
undoubtedly been ever since human occupation and perhaps even before that, for 
the dense dry tall grass and the eucalypts, especially the seedling eucalypts, make up 
a vegetation that for inflammability must have few eq~lals in the world. F. H. Bauer 
(unpublished data) draws attention to Leichhardt's remarks on the fires in or near 
this area, "Again and again he remarked on the extensive deliberate burning of 
the open grassy forests and plains by the blacks." The effects cannot at present 
be assessed because of the lack of unburnt areas for comparison. 
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(iii) Animals.-Grazing by buffaloes is very heavy, causing greater disturbance 
to the vegetation than that of any other grazing animals, but it is localized because 
the buffaloes remain close to water. They are concentrated on the estuarine plains of 
Cyperus, Copeman, and Pinwinkle land systems, on the alluvial flats of Fabian, Flat- 
wood, Rumwaggon, and Efigton,  and on other land systems where springs and 
billabongs are found, being most plentiful in remote places where they have not been 
thinned by shooters. At the time of the survey, nearly all of the estuarine plains had 
been heavily pnddled by their hoofs. Tulloch, in an unpublished report, draws 
attention to the heavy grazing in these places, and the consequent lack of any reserve 

TABLE 12 
NUMBER OF OBSERVATIONS IN WHICH TALL, MID-HEIGHT, OR 

SHORT GRASSES WERE DOMINANT 

Land System Tall Mid-height Short 

Baker 
Buldiva 
Bend 
Cyperus 
Copelnan 
Cully 
Currency 
EfEngton 
Fabian 
Flatwood 
Jay 
Kay 
Keating 
Keefers Hut 
Knifehandle 
Kosher 
Krokane 
Kysto 
Littoral 
McKinlay 
Pinwinkle 
Queue 
Run~waggon 

Total 182 182 80 

* N.a., not applicable. 

feed: "Towards the end of the dry season a food shortage frequently develops, for much 
of the high black soil is almost devoid of vegetation; in some areas fises are a regular 
occurrence, and each year destroy vast q~~antities of feed, not only on the snb-coastal 
plains, but also throughout large areas of the northern portion of the Norther11 Terri- 
tory. If the wet seasoil is late in arriving, this shortage can be very serious, and many 
animals will die." Their influence on the alluvial and estuarine areas is difficult to 
assess, as is the influence of burning elsewhere, and for the same reason, that no part 
is undistt~rbed. Changes do seem to have occurred since the original survey by 
Christiail and Stewart (1953), for several of the plants they list from the estuarine 
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plains, which were presumably important, were either not seen on the present survey 
or were uncommon (Imperata, Oryza, Eleocharis, and Pliragmites). Details are given 
in Table 13. In the surroundings, also heavily trampled, the vegetation is usually of 
short annual grasses with nltlch Stylosantlies in sandy areas (Kosher land system) 
and with Hyptis locally abundant. 

Cattle numbers were far behind those of the buffalo and the vegetation is at 
present virtually unaffected by them except on the more developed stations, where 
some denudation is apparent near yards and watering points. Wild pigs and brnmbies 
are fewer still. Of the various species of termites represented, those which build 
the so-called "magnetic" termitaria are probably best known. Their termitaria are 
up to 5 ft high and shaped rather like an erect hand, the long horizoiltal axis being 
aligned north and south. On the whole, however, grass-cutting termites are not 
important. They forage only within a few yards' radius of the termitarium, are 
uncommon except in savannah or grassland (Effington, Flatwood, Fabian land sys- 
tems, unit 2 of Rumwaggon and uilit 4 of Kosher), and are localized even there. I t  is 
noteworthy that they are abundant thronghout the drier Tipperary area (Speck 1965, 
p. 87). Indigenous grazing animals are a rarity and have little effect. It  is doubtful 
if more than 50 wallabies were seen during the whole field period, in spite of the large 
areas visible from the helicopter; the buffaloes, on the other hand, could be observed 
by the thousand. 

(iv) Edaphic Factors.-Rocky hills with skeletal soils (Baker and Bend land 
systems, unit 1 of Rumwaggon) support a characteristic and mostly deciduous 
woodland of E. bleeseri, E. clmiigera, E. dichromopliloia, and E. foelscheana, but 
two modifications were noted which were related to certain rocks. These were that 
E. alba dominated the vegetation on chert, and that E. tectiJica occurred only on 
siltstone. Regardless of the lithology, non-eucalypt trees of many kinds are common 
where the country is broken by clefts and gorges or where large boulders occur. 

On the level well-drained Icoolpinyah surface of Kay and Queue land systems, 
tall open eucalypt forest is the rule, uniform and dense and dominated by E. miniata 
and E. tetrodonta. On adjoining slopes, or where the level surface is stripped, these 
trees become shorter and more open, and indeed subordinate in places to the 
non-eucalypts. 

Black cracking clays subject to waterlogging or prolonged flooding (Pinwinkle, 
Cyperus, and Copeman land systems) support paperbark forest, sedge land, or her- 
baceous swamp vegetation. Solodized solonetz soils which are intermittently flooded 
support grassland or open savannah. They occt~r on the alltlvial flood-plains of 
Effington, Flatwood, Fabian, and R~~mwaggon land systems. 

(c) Diagnostic Cliaracters of tlze Vegetation Types 

For the purposes of this report, 15 vegetation types are distinguished, some 
grading into one another like the tall open forest and the woodland, others with 
no close affinities like the mangrove scrub. Overall, they cannot be fitted to any 
logical floristic or ecological arrangement. As a makeshift, woody types are taken 
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first, with the eucalypt-dominant types first among them, and herbaceous types are 
taken last. The list, in order, is as follows: 

(1) Tall open forest - evergreen eucalypts, E. tetrodonta and/or E. miniata 
dominant, height over 40 ft, visibility up to about 100 yd (Katherine-Darwin equivalent 
tall open forest). 

(2) Woodland - eucalypts usually dominant, some deciduous, no canopy, 
height under 40 ft, visibility 100-300 yd (Katherine-Darwin equivalent low open 
forest). 

(3) Stunted woodland -mainly deciduous eucalypts and non-eucalypts, no 
canopy, height under 20 ft, visibility about 200 yd (Katherine-Darwin equivalent 
orchard communities). 

(4) Mixed scrub - mainly evergreen non-eucalypts, with Pandanus and 
shrubs, height 25 ft, visibility 60 yd (Katherine-Darwin equivalent in part dwarf 
Melaleuca communities). 

(5) Pandanus scrub - as for mixed scrub, Pandanus dominant (Katherine- 
Darwin equivalent Pandanus scrub). , 

(6) Leguminous-Myrtaceons scrub -shrubs dominant and dense, height 
up to about 8 ft (Katherine-Darwin equivalent Leguminous-Myrtaceous scrub). 

(7) Paperbark forest - Melaleuca leucaderzdron dominant, height 50 ft, broken 
or unbroken canopy (Katherine-Darwin equivalent fringing forest and tall Melaleuca 
communities). 

(8) Mangrove scrub -unbroken canopy, height 20 ft, visibility 50 yd or less 
(Katherine-Darwin equivalent in part communities of the littoral). 

(9) Rain forest -rich flora of evergreen non-eucalypt trees, unbroken canopy, 
height up to 100 ft. 

(10) Semi-deciduous forest - rich flora of non-eucalypt trees, height below 
40 ft, broken cariopy (Katherine-Darwin equivalent monsoon forest). 

(11) Savannah - scattered trees, height under 40 ft, visibility over 400 yd 
(Katherine-Darwin equivdent parkland). 

(12) Grassland - tall, mid-height, or short grasses, heights 6 ft, 3 ft, and 1 ft 
respectively (Katherine-Darwin equivalent Sclerandriunz-Lepfocarpus swamp com- 
munities and Tllemeda-Eriachne grassland). 

(13) Sedge land - Cyperaceae or Restionaceae domiuant, height 2 ft (Katherine- 
Darwin equivalent in part communities of the lagoons). 

(14) Herbaceous swamp vegetation - (Katherine-Darwin equivalent in part 
conlmunities of the lagoons). 

(15) Samphire- Artlirocnemtrm do~ninant (Katherine-Darwin equivalent in 
part communities of the littoral). 

(d) Comparisorz witlz tlie Vegetation of the Katherine-Darwin Region and of the 
Tipperary Area 

Some of the general observations made on the vegetation of the Katherine- 
Darwin area and the Tipperary area (Speck 1965) do not apply to the warmer and 
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wetter section covered in this report. Some of them were judged to be untrustworthy 
(e.g. species hard to recognize) and have been ignored but the most striking, which 
are likely to be differences in fact, are given in Table 13. 

In the description that follows, the vegetation types are discussed in a general 
way with respect to their land system relationships. More detailed information is given 
in Table 14. 

(a) Tall Open Forest (1410 sq miles) 

E. mirziata and E. tetrodorzta are the dominant trees. They usually grow 
together in about equal proportions, and, with lesser amounts of E. terminalis, E. 
papuana, E. clavigera, and Erythroplzleunz, form a discontinuous thin canopy that 
admits enough light for most grasses to thrive below it. Other tall trees are rare and 
are nearly always correlated with some difference in the habitat. They are not normal 
constit~~ents of the community. Smaller trees, on the other hand, are common 
everywhere, many branching from near the base and having the form of robnst 
shrubs rather than trees (Speck 1965, p. 92). They vary little from place to place, 
being characterized by the abundance of Livistona and Pandanzrs and by a selection 
from about 15 other genera, Acacia included but nowhere dominant as it is in the drier 
parts of Australia. Large numbers of their own seedlings, and seedling eucalypts, 
give a false impressioil of ail ~uldergrowth of low shrubs which are in fact rather 
uncommon. Cycads have a curiously limited distribution, west of the Adelaide River 
except for a few outlying patches some miles to the east of the river. 

The forest is widespread and, for a community so large and with its components 
often widely separated, is remarkably uniform. It is between 40 and 60 ft high, 
with visibility varying between 30 and 200 yd and averaging about 50 yd. There are 
about 125 trees to the acre that are over 6 in. in diameter, and about 75 from 
3 to 6 in. 

The characteristic non-eucalypt woody species are as follows (all are below 
canopy height except Erytl~roplileum) : Erytl7roplzleunz chlorostacliys, Liilistona 
liunzilis, Parzdarzus, Plarzclzonia careya, Terminalia ferdinandiana, Petalostigma quadsilo- 
culare, Xarztlzostemorz paradoxtrs, Acacia cunninghatnii sens. lat., Gardenia megasperma, 
Buclzanania obovata, Cochlospernzum gillivraei, Grevillea Iieliosperma, Bossiaea 
plzylloclada, Greilillea pteridifolia, Acacia mangiunz, Grewia, Cycas nzedia (restricted), 
and Maytenzrs ctmninghanzii. 

The grass cover is the only really variable component of the tall open forest. 
Sometimes it is mixed, sometimes in distinct commt~nities of all sizes, and the most 
likely explanation is that patchy burning has been the cause, for the communities 
appear nncorrelated with any habitat differences or with any effect of grazing. 

The annuals are dominant. Most of them are tall sorghums which form a dense 
and stalky community about 6 ft high, in the dry season tangled and partly fallen 
and without any trace of greenness. The short annual grasses, also important, dry 
out and disintegrate even more quickly than the sorghums after the end of the 
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growing season. The commonest annuals are Sorghunz, Thaurnastochloa major, 
Schizachyrium obliqueberbe, Setaria, Eragrostis, Eriacl~ne ciliata, and Pheidochloa 
gracilis. 

The perennials dominate only about a quarter of the ground cover. They are 
mainly mid-height or tall grasses. Some retain a little greenness at the leaf bases during 
the dry season, but the proportion of this fresh feed to useless dry matter is extremely 
small. The commonest of those recorded were Alloteropsis semialata, Chrysopogon 
spp. (C. fallax, C. latifolius, C. pallidus), Heteropogorz triticetrs, Coelorachis 
rottboellioides, and Eriachne triseta. 

Of the non-grass herbs, small species of Cyperaceae are plentif~~l. Other 
species nearly always present, but thinly scattered, are Borreria, Striga curvzyora, 
Gomphrena canescens, Bonumia pannosa, Pachynema jzrr7ceum, and P. complanatuni. 

Some areas heavily trampled by buffaloes have a very poor ground cover, for 
practical purposes bare. Others are equally sparsely covered but for no apparent 
reason. Litter is fairly plentiful except in recently burnt areas. 

The forest covers nearly all of Kay and Queue land systems. It is slightly 
less dense on the deeper soils of Queue, but taller; it is more open and shorter oil 
eroded surfaces (Keating land system) with more subdominant eucalypts and other 
trees; and it often lacks E. mirziata on the sloping sandy ground that borders the 
main units of Kay and Queue land systems   nits 3 of Kay and 2 of Queue). Its 
prevalence on the Koolpinyah surface is well illustrated in Jay land system  nit I), 
where it covers the lateritized remnants on the tops of the rises, giving way abruptly 
to a lower and more open woodland on the stripped country downslope. 

Its strike-aligned parallel bands (usually but not always on very slight rises) 
are the diagnostic character of Kysto land system, in which it alternates with a wide 
variety of woodland types. The dserence is often too subtle to be easily recognized 
on the ground, for although the dividing line between Kay and Kysto land systems, 
or between tall open forest and woodland, may happen to be sharp, it is not neces- 
sarily so. 

In Knifehandle and Iceefers Hut land systems it is sometimes associated with 
dense undergrowth in a narrow band a few hundred yards wide next to Kay or 
Queue land systems, sometimes sufficiently to show LIP as a dark margin 011 the aerial 
photos. This form is mentioned in the tabular descriptions of unit 4 of Keefers Hut 
land system, but is elsewhere too small to be considered. 

(b) Woodland (2875 sq miles) 

In many of its characters the woodland has close affinities with the tall open 
forest, and the difference between the two is indefinite and largely arbitrary. 
Erythroplzletrm, Livistona, and Pandanus, for example, are common throughout, 
together with a selection from the same small trees and shrubs that have been listed; 
and E. miniata and E. tetrodonta are fairly frequent, though seldom co-dominant as 
is the rule in the tall open forest. Signs of the change may be seen most easily in the 
eucalypts, for the non-eucalypt trees and shrubs are only slightly more numerous, 
and the grasses (except in stony places, where spinifex is fairly frequent) change only 
in the relative proportions of the different species. A little Ampelocissus occurs on 
rocky slopes. 
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Trees of all kinds range in size from 20 to 40 ft, with visibility varying greatly 
even in the same area. Eucalypts are usnally dominant but are smaller andmore 
widely spaced than in the tall open forest, and include several or more of the following 
species. Those marked with an asterisk are deciduous, some invariably, others only 
when they grow on skeletal soils: E. alba," E. bleeseri, E. cla~~igera," E. cor~ertijlora," 
E. dichromopl11oia,* E. ferruginea," E. foelscheana," E. grandifolia," E. latifolia," 
E. miniata, E. yaptlana,* E. pafellaris, E. phoenicea, E. tectijica, E, terminalis, and 
E. tetrodonta. 

Three broad subdivisions of the woodland may be recognized. Although the 
extremes are distinct the intergrades are large and vague, and for this reason no 
formal classification is attempted. 

A rather tall and dense form with E. lniniata dominant but with E. tetrodonta 
rare or absent is found on Keating, Baker, and Bend land systems, mostly on those 
parts that are north of Adelaide River and within about 10 miles of the Stuart Highway, 
and the same form occurs on Cully and Currency land systems. A similar form, but 
with E. mirziata and E. tetrodonta both present, borders the road leading from Jim 
Jim to Pine Creek. 

The second form is mixed, with abundant non-eucalypt trees and shrubs which 
are in some places dominant. E, tetrodonta is plentiful but E. rniniata is rare. This 
form is widespread in Jay land system and with minor differences is found also in 
unit 1 of Keefers Hut and Knifehandle land systems, where it forms the gradation to 
mixed scrub that is referred to in the tabular descriptions of these units. 

The third form is low and open and almost wholly deciduous. Eucalypts are 
dominant, sometimes as a mixture of many species in equal proportions, sometimes 
with one or two species abundant and others widely scattered. Non-eucalypts are not 
as common as in the other forms of woodland but all of the species are nevertheless 
represented. This form is on Baker, Bend, and Rumwaggon land systems, mostly in 
the Margaret, Mary, and McKinlay catchments as far north as the latitude of 
Batchelor. 

In terms of tall, mid-height, and short grasses the woodland as a whole is fairly 
uniform, for these grasses were recorded more or less throughout in the proportions 
of 5 : 5 : 1. If, however, the observations are considered according to the dominance 
of annual and perennial species, two subdivisions are apparent. In one, which 
comprises Jay, Keefers Hut, and Knifehandle land systems, annuals and perennials 
are in more or less equal proportions; in the other, which comprises Baker, Bend, 
Cully, Currency, and Rumwaggon land systems, the proportion of annuals to 
perennials is about 2: 5. These differences could not be correlated with any consistent 
difference in the habitat. 

(c) Stunted Woodland (495 sq rniles) 

This is an open type of vegetation dominated by gnarled, crooked, and dwarfed 
specimens of the deciduous eucalypts of the woodland. Their general height ranges 
from 8 to 20 ft, and visibility averages about 200 yd. I t  may' be distinguished from 
the woodland by the shortness of the trees and the absence of the evergreen eucalypts, 
and also by the rarity, if not the absence, of Cycas, Grevillea pteridifolia, Livistona, 
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and Pandanus, which were not recorded. After the eucalypts, Erytl~rophleunz and 
Xanthostemon are the commonest trees. Shrubs are sparse, except for occasional 
clumps of Calytrix achaeta, and grasses extremely so. All the shrubs and grasses of 
the tall open forest and woodland were recorded except for minor gaps which are 
probably ascribable to a density of sampling inadequate for any really accurate 
evaluation of the cover. Only a little spinifex was seen, though this is a grass one would 
expect to be plentif~~l in view of the obviously arid environment. Tlzenzeda was fairly 
frequent, another surprising featnre, for Thenieda is a inesic type of grass. 

Stunted woodland is found on stony skeletal soils on low rounded erosional 
hills in Rumwaggon and Bend land systems. 

(d) Mixed Scrub (395 sq nziles) 

Mixed scrub is dominated by non-eucalypts. It  grades into woodland (the 
mixed form) or into Pandantrs scrub, but may be distinguislied from the woodland by 
its lower and denser habit (visibility 30 to 60 yd, height 25 ft), by the greater proportion 
of shrubs (mostly evergreen), and by the frequent occurrence of Melaletrca nervosa, 
Grevillea pteridifolia, Acacia, Tristania, E. papuana, aiid Calytrix achaeta. Pandanus 
is common bnt not dominant as it is in the Pandanus scrub. Other slightly less common 
trees and shrubs are Livistona, E. polycarpa, Grevillea heliosperma, Eugenia, Halcea, 
Verticordia, Petalostigrna pubescens, aiid Baiiksia. The ground cover is richer and 
more variable than in the woodland. It  includes all the species that have been listed 
there, similarly uncorrelated, as far as could be ascertained, with any habitat factors; 
and it contains also a number of plants that seem to be dependent on a sandy and 
somewhat moister habitat. Ground cover plants recorded on most sample areas were 
Clzrysopogon, sinall Cyperaceae, Ectrosia, Eriaclzne triseta, Paspalum, Restionaceae, 
Schizaclzyri~rm, Tlierneda, and a number of rather brightly flowering herbaceous plants 
(Drosera, Mitrasacnze, Styliditmz, Utricularia). 

Melaleuca rzervosa may dominate areas of ally size up to a square mile or so, 
and Grevillea pteridifolia is another common dominant over smaller areas. The 
other woody plants are usually mixed, and tend to grow in clumps rather than in 
unbroken communities. The type as a whole is cominon on sandy slopes in Kosher, 
Kay, and Ihifehandle land systems (units 3, 4, and 5 respectively). 

(e) Pandanus Scrub (235 sq miles) 

As has been stated, this vegetation type is dominated by Pandanzrs, and merges 
with the mixed scrub. In parts Parzdan~rs forms almost pure dense thickets with a 
tangled ground cover of fallen leaves; where it is mixed with other trees the scrub is 
more open, and tends to be clumpy. The most common subordinate trees are 
Parinari, Eugenia, E, papt~ana, Melaleuca nervosn, Alstoiiia, and Ficus, with lianes 
fairly frequent. Ground cover in the thickets is of patches of Hyptis, a little Stylo- 
santhes, short Cyperaceae, and thinly scattered short grasses, mostly annual. Typical 
species are Stylosanthes (often dominant), Dactylocteniun~, Urochloa, Cynodon, 
Eleusiize, Ectrosia, Tl~aumastoclzloa, and Schizacl~yriuin. In the more open parts 
Hyptis as a rulc is absent, m d  thc rat of the gmmd c m -  is thicker, 
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Pandantis scrub occurs nlainly on the gravelly red and yellow earths of Kosher 
land system, but is common also in smaller patches on the alluvial flats of Fabian, 
Flatwood, and McKinlay land systems. It  is often much disturbed by buffaloes. 

(,f) Leg~iiizinous-Myrfaceous Scrub (115 sq miles) 
Calytrix achaeta, Verticordia cunninghari7ii, Acacia, and Bossiaea form distinct 

but small areas of scrub up to a few acres in size, mainly on gravelly soils in Kosher 
land system, and varying in height from 2 to 10 ft according to the species. Smaller 
areas occur on level laterite pavements (unit 4 of Kay, unit 5 of Knifehandle land 
systems). The ground cover is sparse, mainly of the short annuals that are listed 
under the Pandanus scrub, with a little spinifex, Eriachne ciliata, and E. triseta. 
Thinly scattered eucalypt and non-eucalypt trees occur on most patches. The 
equivalent in Specht's (1958) account of the Arnhem Land vegetation is Acacia- 
Calytrix scrub. 

(g) Paperbark Forest (465 sq nziles) 

Melaleuca leucadendon is almost the only tree to be found over large areas of 
the coastal plains. It  forms extensive forests (up to 80 sq miles) and is diagnostic of 
Pinwinkle land system. These forests are virtnally pure, including only a little Barring- 
tonia along the channel margins. They can endure prolonged waterlogging, and with 
a run of above-average rainy seasons some of them would remain wet from one year 
to the next. In such places the trees usually have a mass of fibrous adventitious roots 
above the stagnant water at the base of the stem. Other patches occur on higher 
ground or where flooding is intermittent; here the trees have no exposed roots, 
and a few lianes and other tree species occur (Acacia auriculifomis, Morinda, and 
Tern~iiialia inelanocarpa). 

The canopy is about 50 ft above the ground, visibility from 70 to 100 yd, 
and the density of the trees about 80 or 90 to the acre, in places opening out into a 
savannah (where the trees tend to be low and bushy) and in others becoming very 
much denser, with about 150 trees to the acre. The only epiphyte noted was a fairly 
common small orchid. 

The ground cover varies considerably. In swampy places is an assortment of 
water-weed, varying according to the light that comes through the canopy. Common 
constituents are Calclesia, various Cyperaceae (Fiiirena, Eleocharis), Cornnzelina, 
Ludwigia, Nymplioides, Phylidrtmnq, and Ufricularia. In drier areas is a sparse 
cover of short Cyperaceae and short annual and perennial grasses (Braclziaria, 
Digitaria, Eclzinochloa, Elelcsirie, Eragrostis japoriica, Paspalidiinn, Panicurn, Psetido- 
rapkis, Sporobolus). 

Paperbark forest is common also along the larger streams but usaally in a 
more mixed form, the fringing forest of Christian and Stewart (1953). I t  has an 
admixture of other species of Melaletlca and other unrelated trees, most of them 
non-eucalypts. The ground flora also becomes richer and includes some patches of 
mid-height and tall perennial grasses. Apart from the dominant Melaleuca, the plants 
most often recorded were Acacia auriculiforrizis, Bambusa, Barringtonia, E. papuaria, 
E. yolycarpa, Eugenia, Ficus, Metrosideros, Pandartus, Paririari, Syzygitmn7, Terminalia 
graizd$ora, T. wzelanocarpa, Trisfania, Eugenia amstrongii, Morinda, Cl~rysopogon, 
Sorgkui17, Vefiveria. Naticlea was recorded as a rarity only and Casuariria cunning- 
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hamiana was not recorded, but they are, or were, universally prominent in the 
Katherine-Darwin area as a whole (Christian and Stewart 1953, p. 66). This mixed 
form of paperbark forest often edges the billabongs which are concentrated in Krokane 
land system and scattered in level country generally; and here each species tends to 
occ~~py  its own narrow zone parallel to the billabong margin. Pure forest, if present, 
is confined to the centre of the depression. 

(h) Mangrove Scrub (95 sq rziles) 

The mangrove scrub is nearly all in Littoral land system, from which five 
species were recorded. One of these, which was not determined, grows in rocky 
places along the coast, well within reach of the daily tides. The other four grow 
in mud, in belts along the shore or inland in patches where the tide can reach and 
as a border along the salt-water creeks. The canopy is thick and unbroken, and the 
floor bare except for a dense growth of pneumatophores. Aegialitis anllulata is 
small and sh~ubby, with hollow petioles and salt-encrusted leaves. It  grows along the 
edges of the scrub, usually next to a zone of the taller and well-known Avicennia 
marina. Towards the middle of the patches the bulk of the scrub is made up of 
Ceriops tagal, a robust and stubby tree. The fourth species, which could not be 
determined, is tall and straggly, and scattered among the Ceriops and Avicennia. 

Upstream where the salt water ends, this scrub gives way to the freshwater 
mangrove, Barringtonia gracilis, mostly in narrow and open communities. 

(i) Rain Forest (a few sq miles) 

According to Webb's (1959) classification, this is complex mesophyll vine 
forest. It is without eucalypts and has an unbroken but rather uneven canopy averaging 
about 80 ft in height, with scattered emergent trees to 100 ft. Below the canopy 
a rich flora of trees, shrubs, lianes, epiphytes, and undergrowth grows in dim light 
and dense disorder, limiting visibility to a few yards and making progress slow and 
difficult. Most leaves are large and many are compound, and plank buttressing 
is conspicuous. Characteristic plants are the figs and occasional slender palms that 
grow up into the canopy. Litter in all stages is plentifu~l. No grasses were recorded 
except for a little of the cosmopolitan forest genus Oplis~~zer~us. Mosquitoes and 
green ants are a continual harassment, as they are in most of the wooded areas, 
but of the other insect life and larger native animals little is known. Some wallabies 
were seen, and occasional great mounds of litter marked the nesting sites of the brush 
turkey (Megapoditrs fieycinet). Only the buffaloes have any bad effect on the forest, 
and where they can enter it the change is striking. They destroy undergrowth, litter, 
and the smaller woody plants to leave only the canopy and supporting columns, with a 
scattering of robust shru~bs. Most of the rain forest is now in this condition, for the 
patches are usually on Kosher land system not far from the coastal plains which 
are the buffalo grazing grounds. 

Only a few of the component species could be determined. 
With increasingly dry conditions the forest becomes lower and more open, 

and grades into the next vegetation type. - There is no abrupt break between 
the two. 
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(j) Semi-deciduous Forest (a few sq n~iles) 

In Webb's (1959) classificatioll this is deciduous vine thicket. In its ideal form 
it is usually under 30 ft lugh, a rather dense forest with occasional breaks in the 
canopy and, dming the dry season at least, with a well-lit floor, as most of the trees 
are deciduous. In common with the rain forest, lianes are abundant (Opilia, 
Stephania, Flagellaria, Smilax) and the litter is deep enough to provide suitable 
conditions for the brush turkey, but the profusion of species, the large leaves, the 
buttressing, and the dense undergrowth that are characteristic of the rain forest are 
all missing. Trees with swolleil stems are fairly frequent (Gossanzpintrs, Sterculia, 
Braclzychitorz), as Webb has stated, and scattered eucalypts (E. paptrana, E. polycarpa) 
occur near the edge, where the forest often lnerges with mixed scrub. In this forest 
type also, only a few of the component species could be determined. Nearly all the 
semi-deciduous forest is in Kosher and Littoral land systems. 

(Ic) Savannah (905 sq miles) and Grussland (950 sq nziles) 

(i) General.-For the purposes of this report, savannah is defined as a vegetation 
of scattered trees over grasses. Grassland differs ill being without trees. 

Almost all the savannah is found on alluvial flats throughout the area, equally 
on the larger flats that make up Rumwaggon, Fabian, Flatwood, and Effington land 
systems and on the small flats that occur as units in most of the other land systems. 
It  differs from woodland in being a much more open type of vegetation with visibility 
400 yd or more, and the change from the one to the other is often abrupt and clear. 
Grassland patches are an integral part of it; and, conversely, even large areas of 
grassland are nearly always, so to speak, contaminated with at least some scattered 
trees. For this reason and because no satisfactory geographic or floristic dividing 
line, arbitrary or not, could be established between the two types, they are grouped 
under this one heading, and only the two components (trees and grasses) are con- 
sidered separately. 

(ii) The Trees.-These consist of a few widespread and constantly recurring 
species, mainly eucalypts, of which the commonest are E. papuana, E. polycarpa, 
E. alba, E. latfolia, and E. clavigera. E. apodoplzylla is another savannah species, 
bnt it was recorded only from the headwaters of the McKinlay, Margaret, and 
Adelaide Rivers, and in patches in the extreme north-west. I t  and E. polycarpa 
occur only in this vegetation type, but the others are found also in woodland and, 
in a very different habitat, on rocky hills with skeletal soils. 

These trees occur usually in mixtures, more rarely as monotypic communities 
of any size. E. papuana especially is sometimes all but pure for several square miles 
at a stretch. As a co-dominant with E. polycarpa it makes up probably more than half 
of all the savannah. E. alba is generally in the south-west, and is sporadic. E. 
latifolia usually forms part of a relatively dense savannah. 

The following are the main non-eucalypt trees': Pandant~s, Melalezrca nervosa, 
Livistona, Tristania, Melalezrca symphj~ocarpa, Grevillea ptericlifolia, Banksia, and 
Eugerzia. Pandanus is common in many vegetation types and habitats but specially 
favoms the savannah. It  tends to form small clumps of a dozen stems or so, often 
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together with one or two of the other non-eucalypt trees, but the clumps are widely 
separated and do not interfere with the open and park-like aspect of the vegetation 
as a whole. Tristarzia also tends to form clumps, not with inore Tristarzia but through 
sheltering smaller trees of other species. Melaleuca symplzyocarpa is a gregarious 
sleilder tree about 7 ft high which forms occasional rather dense small patches and 
strips of about an acre. Grevillea pteridifolia and Barilzsia were found growing 
together with a little Tristarzia on Efkgton land system: the Tristania-Grevillea- 
Banksia coinmuility of Christian and Stewart (1953). In this survey area these 
communities are too small to be considered as a separate vegetation type. 

(iii) The Grasses.-As a whole, the grasses of the savannah and grassland are 
distinct from those of the other vegetation types. The sampling indicated that 
perennial mid-height grasses predominate, perennials covering roughly five times as 
much ground as annuals, and mid-height grasses coveriag about as much as tall 
and short grasses combi~led. It  may be taken for granted, even when pure grass 
cominuilities are mentioned, that Cyperaceae are frequent throughout. They are 
small and leafy, unlike the robust species of the sedge land. 

For clarity of description, the grasses of these two vegetation types are sub- 
divided into commiulities, which are discussed under sections 1-6 in the paragraphs 
that follow. 

(I) Tl~e Mid-heiglzt Grass Coninzzmities.-The comillonest grass is probably 
Eriachrze Durlzittii. It  forms almost pure communities, and in this form dominates 
the ground cover over many square miles in all land systems where savannah and 
grassland have been recorded, being particularly comnloil in slight depressions and 
broad shallow channels. On slightly higher ground it often gives way to Tl~enzeda, 
also in large and almost pure communities. This alternatio~l of the two coinmunities 
and the correlation with drainage is a characteristic feature of the savannah and 
grassland on the alluvial flats in the south-west of the area, and although it was 
sometimes difficult to observe from the ground, it stood out clearly from the air. 

(2) Grasses of Cl7annels and Bzrsli C1zrmps.-Near the edges of channels and 
billabongs some other grasses occur, including several of the taller ones. Sorgliurn 
plurnosurn, Vetiveria, Sclerandrium trzmcatiglume, Pseudo~~ogonather~rrn, Panic~rnz 
delicaturn, P. tracliyracl~is, and P. eff~lsum are characteristic. The small clumps of 
Parzdarzus and Tristarzia also tend to have a grass flora of their own, commonly a 
mixture that includes Sorglizrrn pl~rrnos~mz, Vetiveria, Coelorachis, and Heteropogorz 
triticeus. 

(3) The Sl~orf Grass Conir~z~rriities.-These occur in certain definite areas, mostly 
in Fabian and McKinlay land systems near Clark's Crossing, in ICosher land systeln 
(units 3 and 4), and thinly along the edge of Cyperus land system. The grasses are 
probably secondary, for these parts are heavily grazed by buffaloes. The main 
componeilts are Pseudoraphis, Cynodon arcuatus, C. clnctylon, Eragrostis japonica, 
Paspahrm, Cl7loris, Ectrosia, Echi~iochloa, Brachiaria nziliiforn?is, and Digitaria 
ctenantha. Important non-grasses are Stylosantl7es and the ubiquitous Cpperaceae. 

(4) Mixed Grasses.-MLIC~ of the ground cover is under a mixture of the grasses 
already mentio~led and the following: Clirysopogon .fallax, C. setifolizrs, C. pallidlrs, 
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Alloteropsis, Eriachne obtzrsa, E. triseta, Panicur~z delicattrni, Sclerandrizrm grandzjlor~rni, 
annual Sorglzuin, Ischaerizzmz, Pseudopogonatkerunz, Capillipedi~rm, Heteropogon 
contortus, and Eriochloa. The Clzrysopogorz spp. have starchy underground parts, 
and some of the other perennials have them swollen and succulent; these, particularly 
the Clzrysopogo~z spp., are dug up for food by the native fauna, whether birds or mar- 
supials it was not possible to say. Annual Sorglizmz is patchy, and was recorded 
mainly from sandy well-drained flats on Effington land system. Moist sandy areas, 
on the other hand, supported a great variety of grasses with small and rather brightly 
flowering herbs between them (Drosera, Mifrasacnze, Stylidizrm, Utricularia). 

(5) Grasses of the Coastal Plains.-The grasses considered here are those found 
on the higher and better-drained parts of the coastal plains and do not include the 
hygrophilous grasses, which are dealt with under herbaceous swamp vegetation. 

Among those recorded were Ischae~?um, Heteropogon contortus, and Panicum 
trachj)rachis. These were the only ones that formed communities in the generally 
accepted sense. Ischaeintrm and Parzicurn were almost pure in two separate areas of a 
few square miles each, and in a third area Paniczrm and Heteropogon were growing 
together 011 a slightly gilgaied flat of about the same size, in the hollows and on the 
rises respectively. No other grassland areas were seen. 

(6) Grasses of the Arrzkein Land Plateau.-Outliers of the Arnhem Land plateau 
(Bnldiva land system) have a distinct grassland community dominated by spinifex, 
with scattered individuals and small mixed coinmunities of Eriachne, Micraira, 
annual Sorglzzrnz, Scliizacliyri~~ni, and short Cyperaceae. 

(I) Sedge Land (1075 sq miles) 

Sedges are the characteristic and dominant vegetation of Cyperus land system. 
They are up to 24 in. high and wiry or robust, and on nearly all the slightly higher 
and better-drained parts form a dense unbroken cover. They become mixed and 
diffuse in the lower and more waterlogged parts, and in this form extend into Copeman 
land system where they merge with the hygrophilons swamp vegetation. As the total 
number of species on the coastal plains is without doubt much greater than the 
number collected on survey, it would be pointless to say more than that Cyperus, 
Eleocharis, Fzrirena, and Scirp~rs are among the genera represented. Individual 
grasses and widely scattered patches of Sesbarzia were recorded, but they were rare, 
and other 11011-sedges were inconsiderable. 

Trampling by buffaloes is incidental, for the sedge lands do not provide any 
appreciable grazing. 

(112) Herbaceoirs Swanzp Vegetution (420 sq miles) 

By the time the field work began, the whole area occupied by this vegetation 
type had been accessible to the buffaloes for several months and was heavily trampled, 
with the rank growth known by repute and from the work of Chistian and Stewart 
(1953) shortened to a few inches. The components vary according to the depth of 
water and the period of flooding. Deep water has floating plants, e.g. water-lilies 
and algae, and swampy areas support a richer vegetation of the same species together 
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with grasses, scattered sedges, and abundant non-graminoid herbs, many of which 
dry out to papery unrecognizable fragments as the water recedes. The following 
were recorded : Caldesia, Commelina, Cyperaceae, Hyr~zetzaclzr~e, Ludwigia, Nynzphoides, 
Oryza, Paspalum, Phylihum, Pseudoraphis, Scleria, Utricularia. In slightly drier parts 
Phyla was common, with an admixture of Echinochloa, Elytrophortrs, Eupkorbia sp., 
Ipornoea aquatica, Panicum delicatum, P. trachyrachis, and Sporobolus virginicus. 

As in the sedge land, the species recorded represent only a fraction of the total. 
This vegetation type covers most of Copeman land system in a patchwork of 

communities broken by strips of sedge land and open water. The open water (unit 4 
of Copeman land system) often forms a discontinuous band along the edges of the 
swamps and is characteristic also as a border on a smaller scale along either side of 
old river channels, as shown in Figure 18. 

Depression with 

Old river channel open water I-ligh ground 
with herbaceous bordering swamp 

Herbaceous swamp vegetation 
swamp 

Sedge 

" " 1 "  , 
land + 

Fig. 18.-Relation of swamp vegetation to relief. 

The swamps are the home of thousands of waterfowl. In some places the water 
is infested with a snail-borne parasite allied to bilharzia, which attacks the vascular 
system of birds (Bearup and Langsford 1966). It  attacks human beings also, but 
causes only temporary skill irritation for it cannot live in the human bloodstream. 
No leeches were seen in the swamps, but leeches do exist in other places in the 
Northern Territory. 

(n) Sanzphire (55 sq miles) 

Samphire (Arthrocnenzuz) grows on clay salt flats of Littoral land system, 
usually in pure communities alternating with areas of bare soil and areas of sedge. 
'A few additional chenopods and sporadic tufts of Sporobokrs ~~irgir~ic~rs and Diplachne 
jiwcu were the only other species recorded. 
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PART IX. GRASSES OF THE ADELAIDE-ALLIGATOR AREA AND THEIR 
UTILIZATION 

The purpose of this Part is to give a generalized picture of the types of grazing 
in the area, with respect to the grasses and the topography. To this end, the land 
systems are coilsidered in terms of plains, slopes, and hills, and the grasses of the 
vegetation types are lumped into four broad subdivisions. Topography and grasses 
are then combined to give eight types of country, each with a roughly similar grazing 
potential. The eight groups (pasture lands) are shown on the small pasture lands 
map that accompanies this report, and are summarized in Table 15. 

The broad subdivisions are described below. 

(a) Woodland and Forest Grasses 

These are the grasses found in the tall open forest, the woodland, and the 
stunted woodland. Generally, about half the cover is of annuals and half of perennials, 
most of them tall or mid-height. Short grasses are scattered but seldom dominant. 
The main species are annual Sorglzum, Alloferopsis, Cl~rysopogon spp., Heteropogon 
tritice~rs, Coeloracl~is, Tl1aumastoch1oa, Schizacl~yriimz, and Setaria spp. 

(b) Scrub Grasses 

Like the woodland and forest grasses, these are a mixture of annuals and 
perennials, but most of them are mid-height or short. The maill species are Schizacl~y- 
riunI, Ectrosia, Tl~aumastochloa, Eriacl~ne, Tl~erneda, Cl~rysopogon, Ele~lsine, Urocl~loa, 
Dactyloctenirrnz, and Cynodon. 

(c) Allzlilial Grasses 

These grasses are fonnd in the savallaah and grassland. They are mainly 
mid-height perennials (five times as llluch perennial as annual cover, and as much 
mid-height as tall and short combined) and are made up of the followillg main species: 
Tl~enzeda, Eriachne burkittii, Alloterol~sis, Cl~rysopogon spp., Panicirln spp., Sorghum 
plunzosunz, Vetiveria, Coelorackis, Ectrosia, Pseudoraphis, Eragrostis japonica, 
Pa.spalurn spp., Pseudopogonatl~enrm, and Sclerarztlriunz spp. 

* Division of Land Research, CSIRO, Canberra. 
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(d) Swa~zp Grasses 

A specialized group grows under very wet conditions, that is, flooded for the 
duration of the rainy season at least, and soinetimes permanently. Those recorded 
in the wettest areas were Hymenachne, Oryza rujipogon, Paspalurn spp., Scleria ory- 
zoides, and Pseudoraphis. In better-drained areas were Echinochloa colonum, Elytro- 
phorus, Heteropogon contortus, Ischaenzunz sp., and Sporobolz/s ~~irginicus. 

(a) Pasture Land 1 (1605 sq nziles) 

This pasture laud, which covers large areas of the Koolpii~yah surface, has 
mainly woodland and forest grasses on level to slightly hilly couatry. It  is rankly 
grassed and provides good and abundant feed in the early growing season, but this 
falls off very rapidly in growth rate and quality, and although seeds are produced in 
great abundance their value as feed is offset by the development in most of them of 
extremely sharp awns just when they are needed to snpplement a ration declining in 
quality. The nutritive value that can be fouild in the dry season is in the green leaf 
bases of some of the perennial grasses (Alloteropsis, Coelorachis, Heteropogon 
triticeus), and probably in the remilailts of the smaller annual grasses, but these 
quickly disintegrate and the annual fires in any case put an early end to them. The 
animals then have to live on leaf bases and a meagre supply of roughage until the 
next season's growth begins. Browse plants and noa-grass herbs are rare. The 
alluvial flats stay damp for longer than their surrouildings and their grasses stay 
greener, but they make up only about 6 % of this pastnre land, and the sparse drainage 
and collsequeilt lack of billaboilgs and spriilgs cause large tracts to be waterless in 
the dry season. All these characters, and the relative stability of the level country, 
point to its use for wet-season grazing. 

The land systems included here are Kay, Queue, Keating, and Kysto. All four 
are on the Koolpinyah surface. Kay is mostly gravelly and Queue mostly sandy, 
and both are intact and level; Keating and Kysto are both slightly eroded, Keatiilg into 
irregular rises and hollows, Kysto into slight strike-aligned ridges a i d  swales. 

(b) Pasture Land 2 (3380 sq miles) 

In its ground cover this pasture laild is similar to pasture land 1, its main 
difference being in topography, which is hilly and therefore more vulllerable to 
erosion. It  has a definite system of drainage channels, and a higher proportion of 
alluvial flats (14%). It  may be inferred that in the dry season it is better watered and 
has somewhat better feed. 

The compoileilt land systems are Baker, Bend, Currency, and Jay. Baker and 
Currency (on mixed lithology and granite respectively) are rugged, the rest have 
lower relief and more gentle slopes. Of these, Bend is on mixed lithology, Cully on 
granite, and Jay derived from the stripping of the Late Tertiary weathered surface. 
They differ mainly in the pattern of dissection. 
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(c) Pasture Land 3 (875 sq miles) 

Pasture land 3 is similar to pasture land 2 except for having fewer woodland 
and forest grasses and correspondingly more scrub grasses (30%), which are more 
leafy and provide slightly better-quality winter feed. Two closely related land systems 
are involved, Keefers Hut and Knifehandle. Both are derived from the stripping of 
the Koolpinyah surface and are rolling to hilly, Keefers Hut being predominantly 
gravelly and Knifehandle predominantly sandy. 

(d)  Pastz~re Land 4 (1150 sq miles) 

Flats and grassland with scattered trees are the characteristics of this pasture 
land, which comprises Effilgton, Fabian, Flatwood, and McKinlay land systems. 
The flats are alluvial and the grasses are the alluvial grasses listed in Section II(c). 
Fuller information on the various commullities and their interrelationships is given in 
Part Vm. Grazing is at present heavier here than on pasture lands 2 or 1. The 
grasses are exploited preferentially by any buffaloes or cattle that happen to be in 
the vicinity, and by the termites that are always there. Termites forage only when 
the floods have receded, but cattle are less restricted and buffaloes scarcely at all, 
and in spite of the level surface, trampliilg of the soft ground and consequent damage 
to ground cover are in places severe and result in gullying and sheet erosion. As stated 
in Part VIII, marsupials or birds also take their share of grazing by digging up the 
storage organs of Clir.ysopogon spp. 

Billabongs and seepy areas supply water and a little green feed during the dry 
season; this is still small, but relatively high by comparison with the first two pasture 
lands. Water, feed, and wet-season damage all suggest that pasture land 4 could be 
best used as a reserve for the dry season. 

(e) Pastwe Lalid 5 (710 sq miles) 

A combination of alluvial grasses with woodland and forest grasses is the 
distinguishing character of pastnre land 5. The communities are inseparable at 
the scale of working used for this report, but in fact are quite separate, the alluvial 
grasses being on alluvial flats and the woodland and forest grasses on a maze of low 
ridges that intersect them. The pasture land is in effect a combination of pasture 
lands 2 and 4, but the grazing on the ridges is a little poorer than usual because of the 
prevalence of stunted woodland, which usually has a very sparse ground cover. 
Billaboilgs on the flats ensure a fairly good supply of water well into the dry season. 

Rumwaggon land system is the only one represented. 

(f) Pasture Land 6 (255 sq miles) 

In several respects this pasture land is similar to pasture land 5: it consists of 
only one land system, Krokane, and contains similar grasses, also in separate 
communities. The topography, however, is different. The woodland and forest 
grasses are on level plains, which are in all their characters identical with Kay and 
Quene land systems, and are part of Krokane only because of practical difficulties in 
mapping them. The other grasses are mostly alluvial, in wide shallow depressions that 
are sometimes isolated and sometimes joined by sandy spillways, Swamp grasses 
occur in some of the deeper billabongs with permanent water. 
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The dry-season feed in the billabongs is, relatively speaking, good, or it would 
be if it were spared during the rainy season. Most of it, however, is grazed heavily 
and continuously by buffaloes, and ruderals are common. 

(g) Pasture La~gd 7 (525 sq nziles) 

Pasture land 7 is mainly of scrub grasses on gentle slopes and rounded summits, 
with sandy or gravelly soils. While over most of the Adelaide-Alligator area the 
grasses appear to be totally uncorrelated with the woody communities under which 
they grow, in pasture land 7 the correlation is close. The trees tend to be in thickets, 
and the ground cover is densest in the open spaces between them. Short annuals are 
dominant, the mid-height grasses being thinly represented by Eriachne triseta and a 
few other less common species. The non-grasses include small Cyperaceae and much 
Stylosaizthes humilis, also much Hyptis (avoided by stock) where grazing has been 
heavy and continuous. Both Stylosanthes and Hypfis are introduced. The quantity of 
the feed produced here is probably less than in any other pasture land but the quality 
is good, and with summer spelling would remain fairly good during the dry season as 
well. Water is scarce in the pasture land itself, but as a rule is available close by on 
the coastal plains, which often adjoin it. 

A characteristic feature is a strip of open short grassland, from 50 to a few 
hundred yards wide and just upslope from the coastal plains. It is usually dotted with 
termitaria and, perhaps in consequence, badly denuded. Nearly all of the pasture 
land is heavily grazed by buffaloes. 

The only constituent land system is Kosher. 

(I?) Pasture Land 8 (1765 sq miles) 

Pasture land 8 is synonymous with swamps, with Cyperus, Copeman, and 
Pinwinkle land systems, and with the buffalo grazing grounds. The grasses are the 
swamp grasses, usually in a thorough mixture with sedges and water-weeds, and 
rarely in purer communities that include small patches of Zschaemzmz, Panicurn 
trachyrachis, and Heteropogon contortzrs on higher ground. The whole of it is flooded 
during the rainy season, and much of it remains under water for several months of the 
dry season as well. It is grazed continually by the buffaloes as soon as they can find a 
footing. Over half is under sedges and of little grazing value. 

( i) Norz-range Cotmfry (300 sq miles) 

Littoral land system is of salt flats and produces virtually no feed. Buldiva 
land system is largely spinifex, with wisps of edible grasses, and is on precipitous and 
broken country. The two land systems are of negligible pastoral value. 

IV. UTILIZATION 

(a) Ziztroductio~z 

Little is known of the pastures in the survey area. This section is compiled 
from information from the Northern Territory Administration (Commonwealth of 
Australia 1960, 1961a, b, 1962, 1963; Department of Territories 1964, 1965, and 
undated; Northern Territory Administration, Agricultural Branch 1965), by extra- 
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polation from resillts at Katherine (Norman 1963, 1965, 1966), and from observations 
made during the survey. Katherine resnlts are from a pasture mainly of perennials, 
including some species not recorded from the survey area. Rainfall also is less, and 
the period of useful pasture growth is shorter (Christian and Stewart 1953). The 
survey information is at best from dormant and otherwise from burnt pastures, and 
is sketchy; and the striking, discontinuous, and sometimes apparently fleeting 
differences mentioned in Part VIII make for a complex and unstable composition. 
In view of these facts, the views put forward are broad and generalized. 

(b) Advantages and Limitations o f  the Native Pastures 

The impression gained round Katherine and in the survey area is that a heavy 
yield of native herbage is produced. In fact the tall rank growth is deceptive, for basal 
cover is poor and much of the growth is of light hollow culms. It  has been found at 
Katherine that a mixture of Cenclzriw and Stylosa~zthes (Townsville lucerne) can 
produce five times the weight per acre of the native pastures, which yield about 
1200 lb of dry matter per acre per year. 

On native pasture without supplementary feed, cattle gain or maintain weight 
(except for a slight time lag) only during the wet season, roughly from late November 
to late May. The wet season may be considered to have begun after 2 in. of rain have 
fallen in a fortnight, which is the amount and intensity needed to bring the dormant 
pasture to life. The pasture's first response, which takes place dnring that fortnight, 
is a quick rise in protein and phosphate content. The value is short-lived, for the 
content starts dropping from the end of the fortnight, at first sharply, then slowly 
and steadily until the onset of the early storms that herald the next wet season, when a 
further sharp drop occurs, probably ca~~sed  by the battering and leaching of the rain 
and by increased activity of microorganisms. 

Growth starts slowly, the rate becoming appreciable not during but after the 
first fortnight referred to. It ceases about 4 weeks after the last rains. 

In terms of yield (that is, amount per acre), dry matter, nitrate, and phosphate 
more or less coincide at a maximum round mid March. The general result is that 
the pasture is scanty but good at the beginning of the wet season and abundant but 
poor later. 

Figure 19 shows the severe setback which experimental cattle suffered each dry 
season at Katherine. It varies according to the weight of the cattle, but over 3 years 
represents an average waste each season of over 60% of the beef that would have 
been produced if the gain had remained steady. The lean dry period is usual in 
regions of summer rainfall, but the change reflected in the Katherine figures is 
exceptionally abrupt. 

For practical purposes, the lean and useful periods are each 6 months long. 
A point in favour of the pastures is their cheapness. A second is that if they 

allow any gain in weight at all, it is a rapid one; and when they cannot give a gain in 
weight unaided they can at least do so if the cattle are given a little high-protein 
supplement, except during the period of early storms when no amount of protein 
supplement will prevent liveweight loss. In short, the native pastures on their own 
are adequate for 6 months, with added protein they are adequate for an additional 5, 
and for 1 month they are inadequate. 
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Ways in which the grazing in the survey area probably differs from that at 
Katherine are the following: 

(1) The longer wet season will bring about an earlier start to growth, but may 
cause more leaching of the mature feed towards the end of the season. 

(2) Higher humidity in the dry season could lead to lower quality of standing 
feed. 

(3) Continuing available soil water in low-lying areas would extend the growing 
period of species well into the dry season if they had been grazed and had hence not 
completed their growth cycle. 

300 L I I I I I I I 

Nov. May Nov. May Nov. May Nov. 
1 2 3 4 

Age of cattle (years) 

Fig. 19.-Seasonal liveweight changes in cattle 1-4 yr old (after Norman 1966). 

(c) Coiztrolled Grazing 

Cultural and grazing treatments applied in attempts to improve the situation 
have so far been ineffective. 

Paddocking has been done on only a few properties in the area, and the cattle 
stocking rate is extremely low. This ensures that the stock have unrestricted and 
fairly good-quality feed in summer, and can select the best constituents from the 
poor-quality pasture in winter. They can travel at will to obtain the best feed and to 
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avoid seasonal grass fires, as in fact they do. No imminent change from the present 
situation can be foreseen, for the indications are that returns from the native past~~res 
are so low that subdivision does not pay. 

If paddocking and grazing control are aimed at, however, pasture lands 1-3 
would best be utilized in the wet season when the pasture is relatively good and grass 
fires do not occur. The other pasture lands (4-8) are better in the dry season, for in 
the moister soil of the alluvial flats the dominant perennial grasses retain a little basal 
green growth, and combine with swamp grasses and Stylosaiitlies (Townsville luceriie) 
to provide a fairly good dry-season ration. The persistence of Stylosal~thes in the 
face of heavy grazing and trampling is an encouraging feature of sandy open areas 
towards the coast, and of pasture lalid 7 in particular. It  is of proved value in 
providing supplementary dry-season protein, and can fairly easily be established 
where tall annual Sorgl~um is domillant (Stocker and Stmtz 1966). Pasture lands 4-8 
have the additional advantage in winter of providing refuge from fire in the areas of 
short grass, swamps, and billabongs that are either within them or close at hand. 

The mean stocking rate for the Darwin Gulf region is 4-6 beasts to the sq mile, 
which represents only about 4-6 % utilization when applied to the Katherine pastures 
discussed in this section. If the stock can be carried on sown pastures during the dry 
season, 10-20 acres of native pasture at Katherine and Tortilla Flat (inside the 
survey area) are enough to carry a beast and remain stable. 

Heavy grazing brings about an increase in short herbage, but it is not known 
what this means in terms of carrying capacity and palatability. The commonest 
plants on heavily grazed areas are Eragrostis japonica, fine Cyperaceae, Thatrmastochloa, 
Schizachyriunz, Dactylocteni~mz, Eletlsiiie, Cynodori, and Echinockloa, with Pseudoraphis 
on alluvial flats as well. 

(d) The Bufalo 

The poor conditioil of the few cattle seen during the survey (July-August) 
made it clear that the experimental and analytical work that has been discussed 
has plenty of practical application. The contrastingly good condition of the many 
hundreds of buffaloes, on the other hand, made it equally clear that they should be 
considered as a race apart, with entirely different requirements. They thrive where 
mud and shallow water provide the wallows and aquatic vegetation so suited to their 
habits, and graze wherever they can find a footing, at times submerging completely 
in search of sunken water-weeds. However, they are not confined to the swamps, and 
if water is within reach they will graze in quite rugged country. There is evidence that 
they can utilize coarse fodders more efficiently than cattle, which are often thin to the 
point of emaciation while the buffaloes in the same area appear sleek and well fed. 
The net carcass weight is about 45 %, in some strains over 50 %. In short, they are 
enterprising, adaptable, and thrifty feeders, and where they are domesticated they 
have been found to be valuable animals (Cockrill 1966). Their milk contains 7-9 % 
butterfat, twice the average content of cows' milk, and dairy strains give 4-5 pints. 
One drawback, if they are used for milk production, is that they are seasonal breeders, 

, which brings about alternating gluts and scarcities of milk. They are easily tamed 
even when fully grown, and become most docile. 
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The fact that the buffalo is a useful dual-purpose animal in Asia does not 
necessarily mean that it can play the same part in the Northern Territory. Never- 
theless, as a producer of meat it is promising, and the main obstacle to the advance- 
ment of the buffalo industry appears to be little more than habit and prejudice in 
favour of beef in the rest of Australia. Except for the work of Tulloch,* of the 
Northern Territory Administration, no serious attempt has been made to explore the 
possibilities of its domestication. 

An analysis of road development in the buffalo area has been published by the 
Bureat1 of Agricultural Economics (1964), and ecological studies by Tulloch have 
been outlined in the annual reports of the Northern Territory Administration. This 
information will no doubt enable the industry to be appraised soon from all its 
important aspects. 
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I. GENERAL 

The soil profiles nsed to illustrate the characteristics of families described in 
this report are broad and often grossly generalized. The depths of horizons given 
in the description indicate maximum observed depths rather than a mean for the 
family, and only in a small group of texture-contrast and polygenetic soils are these 
depths limiting or diagnostic in the classification. In keeping with the use of North- 
cote's (1965) notation, the characters of the A-B solum only are diagnostic, C horizons 
were often not observed within the 5-ft profile described."fontrasting lower layers, 
designated D horizons, are, however, important in some polygenetic soils. Because 
of a variability of minor horizons, e.g. Az, in most families the descriptions refer only 
to the A and B horizons. General terms such as shallow, moderately deep, and deep 
refer to solum depths of 24 in., 48 in., and 60 in. respectively. 

Soil colour names are those nsed in the Munsell soil colom charts and apply to 
the moist condition ~ul~leess otherwise stated. Both textures and colours indicate the 
range observed in individual profiles. Terms used for moisture, consistence, structure, 
mottles, and cementation are those defined by the United States Department of 
Agriculture (1 951). 

Fabric is as defined by Northcote (1965), but it was found necessary to sub- 
divide the earthy fabric into two groups, one as defined by Northcote, the other as 
sandy earth fabric where the soil body is composed primarily of sand grains with only 
a thin clay coating over grains and lining interstitial spaces and pores. 

Nodules are used to describe both ironstone concretions formed by centripetal 
accretion, which are mostly rounded or weathered, and rolled fragments of ferru- 
ginous material. They are always indurated and brittle. Their size is invariably between 
+ and 5 in. diam. unless stated and amounts are expressed as high (more than 40 % 
of soil volume), medium (20-40 %), and low (10-20 %), or rare if below 10 %. Cemented 
mottles, mostly ferric, occur frequently and are distinct from nodules in having 
diffuse margins and are only weakly cemented. Soil reaction is used only where this 
is a classification characteristic and is expressed in field pH units determined by 
colorimetric methods. The presence of carbonate (expressed as CaC03) was deter- 
mined by testing with 2~ HCI in the field. 

* Formerly Division of Land Research, CSIRO, Canberra. Present address: Primary Industries 
Branch, Northern Territory Administration, Darwin. 

Where practicable at each sample site auger holes (4 in. diam. or 2 in. in harder soils) 
were put down to 5 ft, or to cemented or rocky layers if these occurred at depths shallower than 
5 ft. A small pit was dug to 12 in, over most auger holes and on very stony or gravelly sites a shallow 
trench (about 12 in.) was examined only. 
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(a) Coarse-textured Soils with Little or No Pedologic Organization 

Dune sands are a minor unit occurring on unconsolidated or weakly con- 
solidated beach ridges, dunes, or former strand lines under Pandanus or a mixed 
woodland complex. They are deep, brownish, speckled, and gritty. 

Kapalga farnily occ~~rs  on the margins of the Koolpinyah surface in Queue 
land system and often tongues ont into flat valley floors. It is typical of the marginal 
areas of internal drainage depressions; vegetation is mixed woodland with shrubs; 
drainage is excessive. 

A-B, 0-60 in.-Dark grey or greyish brown sand to sandy loam in a shallow A1 horizon of 
1-3 in. (increasing in depth and becoming black, loamy on lower slope sites and valley floors) grading 
to greyish brown, brown, or pale brown sand before 12 in. and continuing through white, light 
grey, or pale brown sand to 60 in.; dry, loose, single-grained; sandy fabric; sometimes moist or 
wet at 50-60 in. with few discrete reddish mottles and clayey sand to sandy loam textures. 

C.-Not observed. 

Howardfamily soils are a common fea t~~re  of alluvial flats within the Koolpinyah 
surface; vegetation is dominantly Eriachne grassland with scattered Pandanus, Mela- 
leuca, and Grevillea, or a sedge meadow vegetation; drainage is free on the surface 
soils but poor in the clay D horizon and dry-season water-tables are frequently at 
2-3 ft in the profile. 

A, 0-48 in.-Dark greyish brown or brown sand or loamy sand, melanized to 1-6 in., grading 
to light yellowish brown or light reddish brown, or grey-brown sand; dry, loose; single-grained, or 
moist, very friable with an abrupt boundary to 

D,  48-60 in.-Light brownish grey to grey sandy clay with common yellow or reddish mottles 
weakly cemented or with low amounts of rolled manganese and iron nodules; moist or wet; very 
f im,  sticky and massive; pH 5.0-6.5. 

Howard family also includes soils with black loamy surface horizons in lower 
valley floor sites where magnetic termitaria are often present. 

Nourlangie fanzily occurs on sites similar to, and in a complex with, the Howard 
family under a grassland of Ectrosia and Aristida, with scattered Melaleuca. Drainage 
is apparently more free (in the clay horizon) than in Howard family but site factors 
suggest a ponding of water during the wet season. 

A, 0-27 in.-Dark grey or very dark grey loam or sandy loam; soft or hard, melanized 1-4 in., 
grading to light greyish brown to brown sand; dry, soft or loose; single-grained with rare nodules; 
abrupt boundaly to 

D, 27-60 + in.-Grey sandy clay; dry, very hard, or moist, very firm; massive with abundant 
amorphous CaC03 and low to medium amounts of rolled nodules; lightly mottled reddish to 
yelldwish brown; pH 7.5 +. 

(b) Coarse-textured Soils with Pedologic Organization 

Baroalba family is dominantly on lower slopes of the Koolpinyah surface and 
alluvial flood-plains under eucalypt savannah (E. tetrodonta) or mixed scrub of 
Grevillea, Pandarztls, and Melaleuca. Drainage is imperfect and water-tables are 
commonly high. 
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A-B, 0-60 in.-Black to brown loamy sand or sandy loam to 1-6 in., grading to light brown, 
yellowish brown, or brownish yellow sand or sandy loam; dry, loose; single-grained; sandy fabric; 
or to light sandy clay loam, often moist or wet, very friable; mottled (grey, yellow, and red) or with 
low to medium amounts of nodules, weakly cemented or indurated. 

C.-Horizons not observed. 

Murrabibbi family is a distinct unit of the lower slopes of the Koolpinyah 
surface most commonly developed in the Pandanlis-Melaleuca fringe bordering 
Cyperus land system; drainage is imperfect, ground-water permeability is rapid in lower 
layers, and water-tables are generally up to 6 ft throughout the dry season. These 
soils grade, with increasing clay textures in the surface soils, into the Counamoul 
family of Cyperus land system, and both families share a common D horizon in 
many cases. 

A-B, 0-36 in.-Black or very dark brown loam or sandy loam; massive; dry, hard; earthy 
fabric, over grey-brown, pale brown, or light yellowish brown sand to sandy loam; dry, loose or 
slightly hard; massive or singIe-grained with a sandy earth fabric to approximately 20 in., and 
followed by a dark yellowish brown, yellowish brown, or grey-brown horizon with moderate to 
high amounts of nodules and which, in some cases, may be sandy clay loam in texture giving a 
gradational texture profile (Gn2.41). 

D, 36-120 in.-Very strongly mottled red and grey with minor yellowish brown clay to medium 
clay, sometimes sandy with low amounts of nodules; moist, lkm or wet, slightly sticky and plastic; 
massive; earthy fabric; has been recorded to below 10 ft and continuing. 

Cockatoo family (Burvill 1944) occurs characteristically on the crest of the 
sandy Koolpinyah surface of Queue land system, with niinor occurrences on lower 
margins of the surface on the eastern rivers. Vegetation is tall open forest or woodland; 
drainage is very free. 

A, 0-30 in.-Brown or dark reddish brown loamy sand or sandy loam, grading at < 12 in. to 
yellowish red sand or sandy loam; dry, loose; single-grained with a sandy earth fabric, the solum 
composed of fine to coarse sand-size rounded quartz grains with thin clay coatings; few or rare 
nodules. 

B, 30-60 in.-Red sandy loam or clayey sand; dry, loose or soft; sometimes moist and very 
friable; low amounts of nodules with incorporated rounded sand grains. 

C or D.-Abrupt boundary to rounded water-worn quartz stones and ferruginized rock 
material often at great depth (15f ft), or hardened detrital laterite. 

Cahill family is widespread 011 crest zones of the Koolpinyah snrface, ridges 
capped with remnant laterite, or on colluvial slopes below laterite breakaways under 
woodland or mixed scrub; drainage is very free, permeability rapid. The shallow to 
moderately deep stony phase of this family (depths of horizons in brackets) is very 
common and many profiles less than 24 in. deep have been observed on ridge crest 
sites. 

A, 0-24 in. (0-15 in.).-Dark greyish brown to brown loamy sand to sandy loam, at 1 4  in. 
grading to strong brown or yellowish red sandy loam or light sandy clay loam; dry, loose or soft; 
massive; earthy fabric; moderate to high amounts of nodules or fragments of ferruginized parent 
rock material; nodules often form a dense surface veneer with light red sand. 

B, 2448 in. (15-36 in.).-Yellowish red sandy loam to light sandy clay loam with high amounts 
of nodules and rock material; pH 6.0-7.5. 

C, 48 f in.-Strongly weathered rock, mottled zone, or cemented nodular laterite in restricted 
valley sheet deposits. 
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(c) Coarse or Medi~l~n Soils with No Pedologic Orgarzization 

Skeletal soils occupy the largest area of any unit in the Adelaide-Abgator 
area, with an estimated total of 1495 sq miles (Table 10). They occur on hill slopes 
and crests where slopes exceed 5 % under a stunted woodland and invariably have 
a smface stone cover of at least class 4 or mainly class 5 (United States Department of 
Agriculture 1951). They are shallow yellow sandy loams to loams, forming a matrix 
in high amounts (generally over 60%) of coarse angular stones and boulders of 
sandstone and quartz. Buried clay horizons have been observed, and subsequent 
study bas shown them to be weathered shales overlain by sandstone detritus from 
creep deposits where the resistant sandstone forms topographic highs in alternating 
sandstone and shale strata (M. A. J. Williams 1966, personal communication). 

(d) Meditrnz-textured Soils with Pedologic Organization 

Mary family occurs on recent river flats and levees under savannah; drainage 
is free, permeability slow. 

A, 0-30 in.-Olive-brown to brown silty loam grading to dark brown; dry, hard; massive or 
platy with an earthy fabric; rare iron staining on root traces in surface layer. 

B, 30-60 in.-Brown to yellowish red clay loam; dry, hard; massive; earthy fabric, rare mottles; 
pH 6.5-7.0. 

Frances family occ~~rs  in close association with Mary soils on levee back slopes 
or small embayments on recent river flats. Drainage is imperfect and water is ponded 
during the wet season. 

A, 0-30 in.-Olive-brown to brown clay loam; dry, hard; massive or platy. 
B, 30-60 in.-Reddish yellow to yellowish red or grey mottled clay loam or light clay; dry, 

very hard and cemented; with abundant amorphous CaC03. 

(e) Fine-textured Soils with No Petlologic Organization 

Saline nzuds occm under mangroves on the levees of tidal creeks and along 
the strand line, and are deep, strongly gleyed, sticky muds with a characteristically 
strong smell of hydrogen sulphide. 

(f) Fine-texttrred Soils witlz Pedologic Organization (Plastic) 

Daslzwood family (Stewart 1956) OCCLISS in swanlpy depressions, in Melaleuca 
swamp forests, and in areas of the inland all~~vium-coastal plains transition zone; 
drainage is poor. 

A, 0-14 in.-Black silty clay or medium clay; firm when moist; hard when dry with a weak 
granular structure or massive. 

A-C, 1430 in.-Grey to dark grey m e d i ~ ~ n ~  to heavy clay; moist, firm massive; strongly 
mottled (brown, yellow-brown, and black). 

C, 30-60 in.-Dark grey or olive-grey medium to heavy clay; massive, very f i m  and sticky; 
mottled (yellow). 
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(g) Firze-textured Soils slzowing Seasonal Crackirzg, witlz Pedologic Orgarzization 
Clzaracterized by Smooth-faced Peds 

Adelaide family occurs in small areas of former levees on Cyperus land system 
under dense grassland. The soil surface may be gilgaied with low puffs and shallow 
depressions with an amplit~lde of less than 6 in. where observed. Adelaide soils are 
confined to the puffs and Carmor soils occur iu the depressions. The soils have 
black granular heavy clay surfaces with rusty mottling over grey heavy clays; massive; 
moist, very firm with low amounts of nodular CaC03 between the A and C horizons. 

Wildnzan family (Stewart 1956) occurs over wide areas of Cyperus and Copeman 
land systems on flat zones or low-lying depressions, and is distinguished on aerial 
photographs by a mottled vegetation pattern of sedges, grasses, and water-weeds; 
drainage is always poor and an apparently permanent water-table is present in the 
mud layer. 

A, 0-30 in.-Very dark grey or black "silty" medium to heavy clay; dry, extremely hard, 
cracked; sometimes with a thin (& in.) granular surface layer under root masses of grasses or sedges 
but more commonly massive breaking to medium-size blocky fragments; fine rusty or yellow mottling; 
large cracks extend between 6 and 24 in. depth, increasing with length of dry season. 

A-C, 30-48 in.-Grey heavy clays, moist, very fin1 with large black or dark grey inclusions 
and some yellowish mottles. 

D, 48+ in.-Pale olive, olive-grey, and grey wet heavy sticky mud often gleyed with bluish 
green hues. 

Carmor family is characteristically located in the vicinity of abandoned river 
channels and meander cut-offs. Drainage is imperfect to poor; vegetation is dominated 
by grasses, with sedges, Phyla, and Seshania common. 

A, 0-36 in.-Very dark grey or black "silty" medium to heavy clay; dry, extremely hard; 
massive or with a thin blocky overlay, cracking between 12 in. and 36 in., often in blocks to 12 in. 
wide; lower A may be moist and very f i m ;  strongly mottled (yellow-brown to olive-brown with 
rusty staining) and with amorphous CaC03. 

A-C, 36-50 in.-Strongly mottled (strong brown-yellow), grey, massive, clay with black 
inclusions and moderate to high amounts of amorphous CaC03. 

D, 50+ in.-Light olive-grey, olive, or light grey, medium to heavy clay, moist, very f i m ;  
abundant amorphous CaC03; common strong brown or yellow-brown mottling; shell fragments 
often present. 

Co~~zanzoul family occurs mostly in narrow zones along the inargins of the 
Koolpinyah surface, bordering dune lines where gilgai microrelief is sometimes 
seen, and in wider areas on the illland zones of the coastal plains. The D horizons 
may vary, e.g. strongly mottled red and grey sands and clays marginal to the Kool- 
pinyah surface (as in Murrabibbi family), grey or brown river sands in inland zones, 
and coarse grey or brown dune sands near old dune lines or beach ridges. Vegetation 
is mixed, with grassland of Cynodon and Oryzu in drier and wetter sites respectively, 
and a savannah of Melaleuca and E. papuana in the inland zone, with patches of 
Barringtonia. 

A, 0-36 in.-Very dark greyish brown, dark grey, and black silty medium clay; massive or 
with a granular surface commonly mottled below 12 in, and with cracks 6-12 in. but often weakly 
developed in surface horizons; pH 5.0-5.5. 
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A-C.-Very dark greyish brown, olive-brown, or grey heavy clay, very thin and often absent. 

D, 40-60 in.-Light and dark grey to yellowish brown sandy clays or sand, mottled red and 
grey clays or sandy clays; moist or wet, firm or very friable (in sands), often with iron-manganese 
nodular masses. High water-tables are common. Strongly weathered rock materials and quartz 
sometimes occur; pH 5.5-7.0. 

Cairncurry fanzily is located characteristically on the swampy margins of 
Melaleuca forests; drainage is poor with dry-season water-tables between 1 and 4 ft 
from the surface. 

A, 0-36 in.-Very dark grey, grey, or black silty medium clay; dry, hard, and cracked 9-36 in., 
moist, very firm below; massive; strongly mottled (strong brown and red or pinkish red). 

A-C, 36-48 in.-Grey to dark grey medium clay; moist, very firm; massive with common 
mottles and often abundant, fine, acicular crystals of gypsum. 

D, 48-604- in.-Olive-grey to greyish brown heavy clay; moist or wet, extremely firm or 
very sticky; strongly mottled red and yellow in moist horizons, yellow and grey in wet horizons. 

Carpentaria fanzily (Sleeman 1964) occurs on flats and back slopes of mangrove- 
covered levees in areas open to tidal flooding in Littoral land system. Salt encrustation 
is comaon on the surface and vegetation is generally absent. 

A, 0-18 in.-Olive-grey, olive, or dark grey medium or heavy clay; dry, hard, cracked to 6 in. 
with a distinctive flaky or puffy granular (flocculated) surface. 

C, 18+ in.-Light olive-grey, pale olive, medium to heavy clay; moist and 6rm over wet, 
very sticky gleyed muds. 

In. SOILS WITH GRADATIONAL TEXTURE PROFILES 

(a) Non-calcareozrs with Eartlzy Fabric in Szrbsoils 

Berrirnah fanzily (Stewart 1956) occurs predominantly on the crest of the Kool- 
pinyah surface in the Darwin salient (Kay land system), with minor occurrences on 
outliers of the Koolpinyah surface and isolated pockets on marginal slopes. Vegetation 
is tall open forest; drainage is very free; permeability is rapid. 

A, 0-36 in.-Dark reddish brown or dark brown sandy loam to sandy clay loam in a thin A1 
of 1-6 in., grading to yellowish red or red sandy clay loam or clay loam; dry, loose or soft; massive; 
rare nodules. 

B, 36-60+ in.-Red or dark red sandy clay to light ~nedium clay; moist, friable or dry, hard; 
earthy fabric; massive; clay skins are common; and cemented. or indurated fine gravel-size 
rounded nodules increase to low to medium amounts in the lower B horizon; few yellowish mottles; 
B horizons may be of considerable depth (9-10 ft). 

C.-Where observed was of mottled rock material. 

Katherine .family (Stewart 1956) occurs on the upper slopes and crests of old 
inactive river levees under savannah; drainage is very free. 

A, 0-20 in.-Dark or very dark greyish brown silty loam grading at 1-3 in. to brown-red 
to yellowish red silty clay loam; dry, hard; massive or platy and grading below diffusely to 

B, 20-60+ in.-Yellowish red or red clay loam to clay; dry, hard; massive; may be faintly 
mottled yellow-brown. 
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Hotham family is located on similar sites to the Berrimah soils but is also found 
on ridge crests or slopes of hills capped with laterite (as for the Cahill soils); vegetation 
is tall open forest or woodland with shrubs; drainage is very free. 

A, 0-24 in.-Dark brown to dark yellowish brown loamy sand to loam in thin A1 of 1 4  in. 
grading to yellowish red, reddish brown sandy loam to clay loam; dry, soft or loose; massive; 
medium amounts of nodules often in high amounts at surface and decreasing below until lower B 
horizon. 

B, 24-48 in.-Yellowish red or red sandy clay to light clay; moist and friable or dry, soft to 
hard, sometimes cemented; medium to high amounts of nodules. 

C.-Where observed was similar to that of Berrimah family. 

Munmarlary family occurs in close associatio~l with soils of the Cahill family 
on colluvial slopes and margins of eroded areas of the Koolpinyah surface; vegetation 
is eucalypt savannah, or mixed scrub; drainage is very free. A moderately deep to 
shallow phase over laterite or rock is common. 

A, 0-36 in.-Dark greyish brown to olive-brown loamy sand or sandy loam grading to dark 
yellowish brown to yellowish brown or brown sandy clay loam to clay loam; dry, soft on surface, 
loose below; massive; high amounts of nodules and/or stone-size angular parent rock fragments. 

B, 36-60 in. (20-36 in.).-Yellowish red to red sandy clay or light clay; dry, soft to hard; 
massive, with high amounts of nodules and/or stones. 

C.-Dense nodules and/or strongly weathered parent rock. 

Basedow family occurs characteristically on the upper margins of the crest of 
the Koolpinyah surface under tall open forest or woodland; drainage is very free. 

A, 0-36 in.-Dark greyish brown or brown grading to yellowish brown sandy loam or sandy 
clay loam below 2 in. and to strong brown or yellowish red before 36 in.; dry, soft or loose; massive; 
very porous, sandy earth fabric with low amounts indurated and rounded nodules. A surface veneer 
of fine sand is common. 

B, 36-60 in.-Yellowish red or red sandy clay loam to sandy light clay; dry, loose or soft; 
massive, very porous continuing to below 60 in. High amounts of nodules are sometimes present at 
50-60 in. 

Woolner family occurs predominantly on the marginal slopes of the Koolpinyah 
surface under eucalypt woodland with shrubs; drainage is moderately free, permeability 
is rapid in surface horizons. 

A, 0-30 in.-Dark greyish brown to dark yellowish brown loamy sand or sandy loam grading 
at 1-6 in. to brown (yellowish brown or strong brown) sandy loam to sandy clay loam; dry, soft or 
slightly hard; massive and very porous with a sandy earth fabric; low ,to medium amounts of 
nodules, rounded and indurated. 

B, 30-60 in.-Yellowish red, rarely red, sandy clay to light medium clay; dry, hard or moist; 
firm, with abundant mottles of yellowish brown, yellow, and grey in distinct linear and concentric 
patterns, with clay skins dominant on red matrix (which also is less porous, more cemented) and 
with rounded quartz grains predominant in grey mottles which have a yellowish brown marginal 
zone; medium to high amounts of strongly cemented or indurated nodules may be present. 

C.-Not observed, B horizons continuing and becoming impenetrable. 

Magela fanlily occurs on allwial flood-plains or raised terrace areas on margills 
in the eastern rivers area under an open savannah of Panclanus, Grevillea, and Tristania 
over dense Thenzeda grass; drainage is imperfect. 
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A, 0-30 in.-Olive to dark greyish brown sandy or silty loam melanized to 1-6 in., grading 
to dark yellowish brown, yellowish brown, or olive-brown sandy loam or light sandy clay loam; dry, 
soft or loose; some weak rusty staining on root traces and organic wash mottles are present. 

B, 30-60 in.-Yellowish brown to yellowish red sandy clay loam (or rarely sandy light clay); 
moist and very friable, weakly coherent; sandy or sandy earth fabric; strongly mottled, red-brown, 
grey, or yellow, low amounts of iron-manganese nodules and some cemented diffuse red mottles. 

Batten family (Stewart 1954) is confined to the rolling terrain of Bend and 
Rumwaggon land systems, characteristically developed on lower slopes and in 
depressions. Vegetation is eucalypt savannah or woodland with shrubs; drainage is 
moderately free and run-off is rapid. 

A, 0-30 in.-Brown to dark grey loam in hard-setting surface horizon of 1-6 in. depth, grading 
to an Az of grey-brown or brownish yellow (light grey when dry) clay loam ( k e  sandy or silty); 
dry, hard; massive; porous earthy fabric with numerous fine (1-2-mm diam.) pores or vesicles; fine, 
but distinct rusty staining or root traces and reddish brown mottles up to 20 %; rare stones or nodules. 

B, 30-50 in.-Brownish yellow, strong brown, or yellowish red light clay or light medium 
clay; dry, hard; massive; sometimes cemented and brittle with prominent, weakly cemented, red- 
brown mottles or indurated nodules and gossanous platy fragments of ferruginized shales and 
sandstone. 

C, 50+ in.-Light grey or pale yellow clays with high amounts of ferruginized and strongly 
weathered rock fragments. 

Elliott family (Stewart 1956) occurs in depressions and on colluvial foot slopes 
of Bend and Rumwaggon land systems, but also extends into Keefers Hut and Jay 
land systems and is characteristic of large areas of alluvial flood-plains in Flatwood 
land system. Vegetation and drainage are similar to those in Batten family and 
these two soils are closely related, the principal difference being the more sandy 
nature of the Elliott surface horizon and the lack of the bleached or light-coloured 
Az of the Batten soils. 

A, 0-24 in.-Greyish brown to olive-brown sandy loam to sandy clay loam grading to olive- 
brown, yellowish brown sandy clay loam to clay loam; dry, hard; massive and porous with vesicles; 
rare nodules; common iron staining on root traces. 

B, 24-48 in.-Yellowish brown to strong brown or brownish yellow to grey clay loam or 
clay, sometimes sandy; dry, hard; massive; weak earthy fabric with red-brown or yellowish brown 
cemented mottles. 

C-D, 48f in.-Clay horizons may extend to below 60 in. or be succeeded, particularly on 
alluvial sites, by massive, hard, red clays. The clay horizons on lull slopes are often derived from 
underlying shales similar to those under skeletal soils. 

Koolpinyalz fanzily (Stewart 1956) is a characteristic soil of Kosher land system 
occurring on the crest margins and outliers of the stripped and eroded Koolpinyah 
surface; vegetation shows a wide range from tall open forest, woodland (often with 
shrubs or palms), Paizdanzrs scrub, and semi-deciduous forest. Drainage is very free. 
Koolpinyah soils are very similar to Elliott soils (especially in colour) but textures 
are sandier in the A horizon and consistence is loose or soft in the dry state in contrast 
to the hard-setting nature of the Elliott A horizons. A shallow phase over laterite 
is very common. 

A, 0-24 in. (0-10 in.).-Very dark greyish brown to dark yellowish brown loamy sand or 
sandy loam, grading at 1-6 in. to brown or yellowish brown sandy loam or light sandy clay loam; 
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dry, soft or loose; massive; very porous, sandy earth fabric; low to medium amounts of indurated 
rounded nodules, high anlounts generally in shallow soils. 

B, 2448  in. (10-30 in.).-Yellowish brown, brownish yellow, or yellow sandy clay loam; 
dry, soft or moist, friable; massive; porous, sandy earth fabric with medium to high amounts of 
nodules and often with cemented red-brown mottles. 

C.-Not observed, nodules or hardened nodular or vesicular laterite forms an impenetrable 
layer. 

Culle~z family (Stewart 1956) occurs on colluvial foot slopes in the dissected 
southern foothills, and in Jay and Cully land systems where quartzose parent materials 
are dominant under a mixed woodland with shrubs; drainage is very free. 

A, 0-24 in.-Dark greyish brown to greyish brown loamy sand or sandy loam grading to 
grey, light grey, or yellow sandy loam; dry, soft or loose; massive or single-grained; sandy earth 
fabric; low to medium amounts of nodules and commonly quartz stones or weathered rock fragments. 

B, 24-48 in.-Yellow, grey, or brownish yellow sandy clay loam; dry, loose or soft; moist, 
very friable; massive, with sandy earth fabric; medium to high amounts of nodules or quartz stones. 

C.-Impenetrable stony layers. 

Masson farlzily is recorded on the crest areas of rolling topography in the 
granites of Cully land system. 

A, 0-38 in.-Dark grey-brown sandy loam, melanized, over brownish yellow coarse sandy 
clay loam; dly, loose; single-grained and grading to 

B, 38-40 in.-Pinkish white to yellowish red coarse sandy clay; dry, soft; massive, with 
abundant reddish cemented mottles; coarse quartz crystals from weathered granite are in high 
amounts throughout the profile below the A1 horizon. 

C.-Strongly weathered granite. 

Angelara family soils are developed solely on laminated grey shales in small 
scattered localities in the sonthern foothills. 

A-B, 0-48 in.-Olive-brown to dark yellowish brown silty clay loam to clay or medium 
clay, structureless immature soils with high amounts of platy fragments of shale in the profile, ferru- 
ginized at the surface and weakly weathered; alkaline in C horizons below 48 in. 

Similar shales have been observed in the Moline area and analysis by the 
Agricultural Branch of the Northern Territory Administration (Baseden and Martin 
1965) shows, in a shale sample with pH of 9.2, the exchange complex dominated by 
sodium (3 1 m-equiv. %) and magnesium (3 7 m-equiv. %). 

(b) Non-calcareous with Smooth Ped Fabric in Subsoils 

McKinlay family occurs on flat flood-plains or flood-plain margins, mainly in 
Rumwaggon land system; vegetation is Themeda grassland or open savannah. 

A, 0-18 in.-Greyish brown to dark yellowish brown loam, melanized to 2-6 in., grading to 
brown or yellowish brown clay loam; dry, hard; massive; porous with vesicles; common rusty 
staining on root traces and rare cemented reddish mottles. 

B, 18-50 in.-Olive-brown or dark yellowish brown clay to medium clay (often sandy) grading 
to yellowish brown or yellow clay; dry, very hard; weakly pedal and slightly mottled, grey and red- 
brown, weakly cemented; pH is 7.0+ below 18 in. 

C.-Lighter-coloured and lighter-textured stratified colluvial or alluvial layers. 



APPENDIX I 149 

Stapleton family occurs on valley flood-plains and marginal pediment slopes 
under an open savannah or Tliemeda grassland; drainage is moderately free. Large 
(lo+ ft) yellow termitaria and surface "debil debil" mounds are common. 

A, 0-24 in.-Dark greyish brown to grey loam (silty or h e  sandy); dry, hard, with incorporated 
organic matter and many fine vesicles over an Az of white, light grey, or pale yellow clay loam; dry, 
hard; massive and porous with vesicles; few yellow-brown to red mottles and low amounts of nodules; 
pH 6.0-6.5, or rarely 7.0. 

B, 20-50 in.-Light grey, pale olive, or grey-brown clay loam to light clay grading to a yellow 
or yellowish brown mottled BZ of light to medium clay; dry, very hard, weakly pedal in lower BZ 
or B3; mottled, red-brown or grey; low to medium amounts of nodules and cemented mottles; 
evidence of columnar structure in BI horizon; pH 8.0 in Rz. 

C, 50+ in.-Yellow clay to clay loam; mottled. 

Molirze jamily occurs on flat flood-plain sites under Tlzenzecla grassland with 
scattered short Melaleuca and is very similar to the Margaret family, but has grada- 
tional textures with clay and high pH at depths of > 14 in. in the profile and lacks 
the well-developed AZ of the Stapleton soils. It apparently occurs as a complex with 
the Margaret soils. 

A, 0-14 in.-Dark greyish brown to brown loam at 1-3 in., grading to pale brown clay loam; 
dry, hard; massive; porous with vesicles; rusty staining on root traces and low amounts of weakly or 
strongly cemented nodnles principally in lower A horizon; pH 6.0-6.5. 

B, 14-50 in.-Pale brown, light grey, yellow, or dark yellowish brown clay loam to clay, 
bleached domes of ?columnar structure with a pH of 7.5 or more, abrupt boundary to brown, 
yellowish brown, or olive-brown medium clay; strongly mottled grey and reddish brown; pH 8.0-9.0. 

C, 50+ in.-Grey, greyish brown, or yellowish brown sandy clay or light clay. 

(c) Non-calcareous with Rough Ped Fabric in Subsoils 
Marrakai family (Stewart 1956) occurs widely in the survey area in restricted 

zones of flood-plain depressions, internal drainage depressions on the Koolpinyah 
surface, or near channels on levee banks where drainage is imperfect or poor and 
the subsoils remain moist throughout most of the dry season; vegetation is commonly 
savannah dominated by Melaleuca or Ezrcalypttrs polycarpa over Eriachne grass 
or sedges. 

A, 0-20 in.-Dark grey to olive-brown loam grading at 1-6 in. to grey or brown loam or 
clay loam; mottled, reddish brown, or yellow, or with light grey forming a sporadic bleach Az; dry, 
soft or hard; massive or weak platy structure; very porous with vesicles; abundant fibrous roots. 

B, 20-60 in.-Grey to yellowish brown clay to medium clay or rarely sandy clay; mottles, 
strong brown to reddish brown (which sometimes dominate and often are weakly cemented); massive 
or weakly pedal; moist, very firm; pH 5.0-6.5. 

C-D, 60+ in.Sands,  nodules or clay of alluvial origin sonletimes as high as 36 in. in profile. 

Woolwonga family is common in sites similar to those of the Marrakai family 
and mainly occurs in the alluvium of the eastern rivers or derived from the Koolpinyah 
surface. 

A, 0-18 in.-Dark grey to grey loam, melanized to 1-6 in., grading to dark grey to greyish 
brown clay loam (silty or fke  sandy); dry, soft or hard; massive, or with a f k e  platy structure. 

B, 18-40 in.-Grey to brownish grey sandy clay or light clay; dry, hard, and often brittle with 
low to high amounts of amorphous and nodular CaC03; common to abundant (> 20%) grey, yellow, 
and red mottles; low to mediunl amounts of nodules; pH 8.0-9.5. 

C-D.-Lighter-textured alluvi~~m or dense nodular layers often moist or wet at depths from 
30 in. 
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IV. SOILS WITH DUPLEX (TEXTURE-CONTRAST) PROFILES 

(a) With Yellow Clayey Mottled Subsoils, Hard-setting Surface Horizons 

Jim Jim family occurs on flat or gently undulating flood-plains or drainage 
lines in the eastern rivers and Koolpinyah surface under Eriachrze-dominant grassland 
and with imperfect or moderately free drainage. 

A, 0-12 in.-Dark grey, very dark brown, or dark greyish brown sandy loam over grey or 
greyish brown loamy sand; dry, hard; massive on surface, loose, single-grained below; moderate 
amounts of rounded fine gravel-size nodules. 

B, 12-50 in.-Grey sandy clay; dry, hard, or moist, very fkm; massive; mottles (>20%) 
yellow-brown and red-brown, some cemented; medium amounts of amorphoas CaC03. 

C, 50$ in.-Grey alluvial sandy clays or clay loam, unmottled. 

Margaret.family occurs on flat flood-plains, generally shallow basin-like central 
zones under an Eriachne grassland; drainage is moderately free. 

A, 0-12 in.-Dark greyish brown or olive-grey loam or £he sandy loam over olive-brown 
or grey sandy clay loam or fine sandy loam; dry, hard; massive; porous with vesicles; some rusty 
staining on root traces and low to medium amounts of rounded nodules, often cemented into a hard 
brittle layer capping and following the contours of the dome crest of the B horizon; pH 6.0-6.5. 

B, 12-50 in.-Grey, yellowish brown to strong brown (or mottled with these colours in varying 
dominance) medium clay; dry, very hard with a smooth ped fabric; medium or coarse columnar 
structure often strongly bleached in dome crests of the BI horizon; Bz horizons are blocky and 
mottled strong brown to yellowish red, some weakly cemented; pH 8.0-9.5. 

B-C, 50+ in.-Similar-colonred but lighter-textured (sandy clay); massive. 

(b) With Dark Clayey Wlzole-coloured Subsoils, Hard-setting Surface Horizons 

Cooinda family occurs in the meadow-like grassy flats within Melalelrca forest 
of the inland coastal plains margins, and elsewhere sporadically on peaty dry zones 
of the Melaleuca swamps. 

A, 0-8 in.-Black silty loam or silty clay loam; dry, hard, or moist, friable; massive or granular; 
earthy fabric with abundant plant remains and roots; abrupt boundary to 

B, 8-60 in.-Black or dark grey heavy clays; massive or weakly blocky; moist, very fkm or 
extremely lkm, rare rusty mottling and acid reaction (pH 4.0 at 30 in.). 
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Abrus precatorius L. 
Acacia artriculifortnis A. Cunn. 

ex Benth. 
A. cunniilgharnii Hook. 

A. mangium A. Cum. 
A. shirleyi Maid. 
Aegialitis arznulata R. Br. 
Alloteropsis sem~ialata 

(R. Br.) Hitchc. 
Alphitonia excelsa (Fenzl) 

Benth. 
Alsto~zia actinophylla 

(A. Cum.) K. Schum. 
Ampelocissus spp. 
Aristida spp. 

Arthrocnernuin spp. 
Arundinella nepalensis Trin. 
Avicennia inariiza (Forsk.) 

Vierh. 
Azolla spp. 

Crab's eyes 

Curracabah, black 
wattle 

Lancewood 
Mangrove 
Cockatoo grass 

Red ash 

Native grape 
Three-awn or wire 

grasses 
Samphire 
Reed grass 
Mangrove 

Bambusa arnhemica F. Muell. Bamboo 
Banksia dentata L.f. 
Barringtonia gracilis (Miers) Freshwater 

R. Knuth mangrove 
Bauhirzia spp. 
Bonarniapaiznosa (R. Br.) Ha1l.f. 
Borreria sp. 
Bossiaeapl~ylloclada F. Muell. 
Botlzriockloa intermedia Forest blue grass 

(R. Br.) A. Camus 
Brachiaria sp. 
B. ~niliiforinis (Presl) Chase Green summer grass 
Brachychito~z paradoxuin C~irrajong, bottle 

Schott tree 
Buchanania obovata Engl. 

Caldesia spp. 
Callitris sp. Cypress pine 
Calytrix ackaeta F. Muell. 
Canariuin australianuin 

F. Muell. 
Capillipedium parviflorum Scented top 

(R. Br.) Stapf 
Casuariiza cuizizinglzmniai~a Miq. River oak 
Cenchrus ciliaris L. 

C. setigerus Vahl 
Ceriops tagal (Perr.) C. B. Rob. Mangrove 
Clzara spp. Stonewort 
Chionachne cyathopoda River grass 

(F. Muell.) F. Muell. ex Benth. 
Chloris spp. Rhodes grass 
Chrysopogon fallax S. T .  Blake Golden beard grass 
C. Iatifolius S. T. Blake 
C. pallidus (R. Br.) Trin. Ribbon grass 

ex Ste~td. 
C. setifolius Stapf 
Cocl~losperinuin gillivraei Benth. 
Coelorachis rottboellioides 

(R. Br.) A. Camus 
Conlinelina lanceolata R. Br. 
Cycas inedia R. Br. 
Cyinbopogon boinbycinus Citronella grass 

(R. Br.) Domin 
Cynodon arcuatus J. S. Presl 

ex C. B. Presl 
C. dactylon (L.) Pers. Couch grass 
Cyperus spp. Flat sedge, leaf rush 

Dactylocterzirrnz sp. Button grass 
Denhainia obscura Meisn. 
Dicharzthiuin fecuildum Blue grass 

S. T. Blake 
Digitaria spp. Finger grasses 
D. ctenantha (F. Muell.) Hughes Comb finger grass 
Diplach~ze fusca (L.) Bea~~v. Brown beetle grass 
Dlasera spp. Sundew 

Echinoclzloa colonunz (L.) Link Awnless barnyard 
grass 

Ectrosia leporina R. Br. Hare's-tail grass, 
hare's-foot grass 

Eleocharis spp. Spike-rush 
Eleusine indica (L.) Gaertn. Barnyard grass, 

crow-foot, crab 
grass 

Elytrophorus spicafus (L.) Broken spike 
Greene 

Eragrostis spp. Love grasses 
E. japonica (Thunb.) Trin. Delicate love grass 
E. schultzii Benth. 
Eriachne burkittii Jansen Wanderrie grass 
E. ciliata R. Br. Wanderrie grass 
E. inucronata R. Br. Wanderrie grass 
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E. obtusa R. Br. Wanderrie grass 
E. triseta Nees ex Steud. Wanderrie grass 
Eriocl7loaprocera (Retz.) Cup grass 

C. E. Hubb. 
Erytlzrophleurn chlorostaclzys Ironwood (N.T.) 

(F. Muell.) Baill. 
Eucalyptus alba Reinw. ex B1. Poplar gum, Timor 

white gum 
E. apodophylla Blakely &Jacobs White bark 
E. bleeseri Blakely Smooth-barked 

bloodwood 
E. ca~naldule~~sis Dehn. Murray red gum, 

river red gum 
E. clavigera A. Cum. ex Schau. 
E. confertiflora F. Muell. Apple gum 
E. dichrornophloia F. Muell. Red-barked 

bloodwood 
E. ferruginea Schau. Rusty bloodwood 
E. foelscheana F. Muell. Cabbage gum (N.T.) 
E. grandifolia R. Br. ex Benth. Moreton Bay ash 
E. herbertiana Maid. Yellow-barked 

mallee 
E. latifolia F. Muell. Bloodwood, bastard 

bloodwood 
E. microtheca F. Muell. Coolibah 
E. miniata A. Cunn. ex Schau. Melaleuca gum 
E. papuana F. Muell. Cabbage gum, ghost 

gum, carbeen 
E. patellaris F. Muell. Weeping box 
E. phoenicea F. Muell. Ngainggar or scarlet 

gum 
E. polycarpa F. Muell. Grey bloodwood 
E. tectifca F. Muell. MacArthur River 

box 
E. terminalis F. Muell. Bloodwood, kulcha 
E. tetrodo~zta F. Muell. Darwin stringybark 
Eugenia armstrongii Benth. 
E. bleeseri Schwarz 
Euphorbia sp. Spurge 

Ficus spp. Fig 
Fimbristylis spp. Fringe-rush 
Flagellaria indica L. Supplejack 
Friirena rinzbellata Rottb. Sedge 

Gardenia megasperm F. Muell. 
Gonphrena canescens R. Br. 
Gossa~npi~zus ~nalabaricus 

@C.) Merr. 
Grevillea heliosperma R. Br. 
G. pteridifolia Knight 
Gre~via sp, 

Hakea arborescens R. Br. 
Heteropogon contortrrs (L.) Black spear grass, 

Beauv. ex R. & S. bunch spear grass 
H. triticerrs (R. Br.) Stapf Giant spear grass 
Hy~nenackne a~nplexicaulis 

(Rudge) Nees 
Hyptis s1raveole17s (L.) Poit. Hyptis 

Z~nperata cyli~zdrica (L.) Beauv. Blady grass 
var. nfajor (Nees) C. E. Hubb. 

Ipomoea aquatics Forsk. Potato vine 
Zsckaen7rrm arrn~dinaceunz 

F. Muell. ex Benth. 
I. rrrgosu~n Salisb. var. 

segetum Hack. ex DC. 
Iseile~na spp. Flinders grasses 

Leersia kexandra Sw. Swamp rice grass 
Leptocarprrs spp. Twine-rush 
Livistona kzin7ilis R. Br. Palm 
Lud~vigia adscendens (L.) Hara 

Marsilea sp. Nardoo 
Maytenus cunninglzan~ii 

(F. Muell.) Loes. 
Melnleuca argentea W. V.  Fitzg. Paperbark 
M. cajap~rti Powell Paperbark 
M. leucade~zdron (L.) L. Paperbark 
M. nervosa (Lindl.) Cheel Paperbark 
M. symnplzyocarpa F. Muell. 
M. viridiJora Sol. ex Gaertn. Paperbark 
Metrosideros sp. 
Micraira subulifolia F. Muell. Mountain couch 
Mitrasacme spp. 
Morinda citrifolia L. 

Nauclea orier~talis (L.) L. Leichhardt tree 
Nyrnphoides indica (L.) Fringed water-lily 

0. Kuntze 

Ophiuros exaltatus (L.) Cane grass 
0. Kuntze 

Opilia amentacea Roxb. 
Oplisrnenus sp. 
Oryza rufipogon Griff. Wild rice 
Owenia sp. Emu apple 

Paclzynen~a comnplmat~mz R. Br. 
P. jrr17certrn Benth. 
Pandanus spp. Screw pine 
Panicunz spp. Panic grass 
P. delicatrtnl Hughes Panic grass 
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P. effzrsuin R. Br. Panic grass 
P. trachyraclzis Benth. Panic grass 
Parinari nonda F. Muell. 
Paspalidium sp. 
Paspalum spp. Paspalurn 
Petalostign~apubesce~~sDomin Quinine bush 
P. quadriloculare F. Muell. Quinine bush 
Pheidochloa gracilis S. T.  Blake 
Phraginites karka (Retz.) Trin. Reed 

ex Steud. 
Phyla nodifora (L.) Greene Fog-fruit 
Phylidrum lar1uginoszrn1 Banks 

& Sol. ex Gaertn. 
Planchonia careya (F. Muell.) 

R. Knuth 
Plectrach~zepu~lgel~s (R. Br.) Soft spinifex 

C. E. Hubb. 
Pseudopogonatlzerui~z corztortzi~n 

(Brogn.) A. Camus 
Pseudoraphis spp. Mud grass 

Restio sp. Cord-rush 

Schizachyrizrm obliqueberbe Red spathe grass 
(Hack.) A. Camus 

Scirpus spp. Club-rush 
Sclerandriuin grandiforzrnz 

S. T. Blake 
S.  truncatiglume (F. Muell. ex 

Benth.) Stapf & C. E. Hubb. 
Scleria oryzoides J .  & C. Presl 
Sehima nervosum (Rottb.) Stapf 
Sesbania sp. Sesbania pea 

Setaria spp. Pigeon or bristle 
grasses 

Smilax sp. Sarsaparilla 
Sorghum spp. 
S. plumosu~n (R. Br.) Beauv. 
Sporobolzrs virginicus (L.) Sand couch, salt- 

Kunth water couch 
Stephmzia sp. 
Sterczrlia quadrifda R. Br. 
Striga curvifora Benth. 
Stylidiuin spp. Trigger-plant 
Stylosanthes lzlr~nilis H. B. & K. Townsville lucerne 
Syzygilrrn sp. 

Tentzinalia sp. 
T. ferdinandiaiza Exell 
T. grandij7om Benth. 
T. melanocarpa F. Muell. 
Tl~az~~nnstochloa major 

S. T. Blake 
Themeda australis (R. Br.) Stapf Kangaroo grass 
Tristania lactifzra F. Muell. 

Urochloa spp. 
Utricularia fulva F. Muell. Tawny bladderwort 

Verticordia cunnirzglza~nii Schau. 
Vetiveria sp. 

Xanthostemon paradoxus 
F. Muell. 

Xyris indica L. 



INDEX TO DESCRIPTIONS OF SOIL FAMILIES 
(Principal profile form given in brackets) 

Adelaide (Ug), 144 
Angelara (Gn), 148 
Baroalba (Uc), 141 
Basedow (Gn), 146 
Batten (Gn), 147 
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Fig. I.--The stony mantle on this gentle slope rcflects the intense hea\,y rainfall of the arca, and 
se\,ere over-grazing by butl'aloes. The surrounding coastal plains (Cyperus land s)'stem) make an 
ideal habitat far thcm. Meanderings and cut-olTs on the plains rcprcsent the Mary Rivcr. uhich has 

no definite dry-season channel in its louer reaches. 

Fig. 2.-This laterite outcrop is on the Koolpinyah surface. vhich in intact or  eroded form covers 
mare than one-third of the survey area. Where the lateritc is exposed the soils are thin and  grauclly, 

and usually under eucalypt woodland in which E. bleeseri is the characteristic tree. 



CSIRO Ausr. LAND RES. SER. NO. 25 PLATE 2 

Fig. I.-The two land systems shown are on the coastal plains. Cyperrts ( I )  being higher and rlightl?. 
better drained, and predominantly under sedges. Copernan (2 )  is lawcr and is flooded longer. 
sometimes permanently, with a vegetation of sedges, water-aeedr, water-grasses, and paperbark, 
and \\,it11 fresh\vater or salt-water mangroves or paperbark along the channels. The soils are deep 

heavy black cracking clays in both land systems. 

Fig. 2.-The dense vexetation on the upper left (Kay land ~>~stcrn  ( I ) )  is tall open forest on the intact 
Koolpinyah surface. The wide border zone indicates an advanced stagc of erosion marked by a 
definite slope. shallo\v gravelly and randy soils, and mired scrub or open woodland (Keefers Hut 
land system (2)). On the right of the river a narrow sloping ranc is marked by deep sandy soils 
(Knifehandle land system (3)). Lowest in the series is Flat\vood land systcm 14). alluvial, flat or 
nearly flat country of grassland and savannah u,ith dense paperbark forest and Po,rrlcr!!ns scrub 

bordering channels. Soils are dcep and often texture-contrast. 



CSIRO AUST. LASD RFS. S I ~ R .  NO. 25 PLATE 3 

Fig. I.-Drainage dcprcisions like these (billabonss) are nidely hut rather patchily distributed 
ovcr thc Kaolpinyal~ surface. It is not certain vhethcr thcy are remnants of forlner river systems 
or the result of solution and subsidence of the underlying rock. They provide grazing and uater COI. 

thc buffaloes and refuge from the bush fires tllat occur in the dry season. 

Fig. 2.-Asa rule tliecoastal plains (Cyperos land system) are under dccply crackingclabs, but towards 
the coast in Littoral land system they tend to  be silty and to have finer cracks, as s h o ~ r n  hcre. They 

are bare or under sedges or samphire. 



CSIRO AUST. LAND RES. SER. NO. 25 PLATE 4 

Fig. I.-Level Late Tertiary a,eathercd surfaces and fairly deep red and yellow earths are charac- 
teristic of Kay and Queue land systems, the soils being predominantly gravelly in Kay and pre- 
dominantly sandy in Queue. The timber is abundant but small and often unsound. E. rrer,ado,mi 
and E. nrirriorn are dominant, with a fairly dense lo\r,er storey of snlaller trees. The ground cover 
is of tall or short grasses, sometimes, and for unknown reasons, in sharply defined small communities 

o r  very sparse. 

Fig. 2.-Whcrc thc Koolpinyah surface has bccn dissected thc country is undulating, the soil usually 
shallo\\,er, and the vegetation more open (woodland). This vie\\. is of Jay land system on the road 

to Oenpelli Mission. 



Fig. 1.-Alternating patches of scrub and usually short grassland arc characteristic oC Kosher land 
system. mast of ah ich  bardcrs the coastal plains and is heavily grazed by buffaloes. The short 
grasses arc probably secondary, and the introduced To\vns\'ille lucerne certainly is so. It docs \\.ell 

on the sandy and gra\,elly soils that arc thc rule in this land system. 

Fig. 2.-Parts of Cypei-us and Copeman land systems \vhich border Kay and ~ e o l a ~ i c a l l y  related 
land systems (in this case Kosher) are often marked by a long shallo\\. depression. pcrmancntly 
\vatecloggcd and under water-weeds and paperhark. Thc better-drained part is sho\\.n in the middle 
distance. The sequence ir repeated in the background where anotlicr nsarnpy border is faintly 
\,isible at the root of morc of Koshcr land system. Tliis u.holc complex is on the estl~arinc plains of 

the Adelaide Rivcr. 



Fig. I.-Flood-plain of the South Alligator Riwr,  showing the typical alluvial vcgeration of alternat- 
ing patches of grassland and savannah. Where grassland predominates, the flood-plains are in Fabian 

land system. otherwise in Flatwood. 

Fig. 2.-This dense cover of mid-height sedges is characteristic of most of Cyperus land system. 
Buffaloes graze a few of the finer species among them. but for practical purposes the Cypcrur sedges 

have no pastoral value. This \,iew is of the estuarine plains of the South Alligator River. 



CSIRO A u s ~ .  LASD RES. SFR. NO. 25 PLATE 7 

Fig. I.-Rumuaggon land system in the dissected foothills is a complex of ridges and alluvial Hats. 
The ridgcs are under some farm of woodland as shown hcrc. usually on rocky skeletal soils. The 
alluvial Hats (foreground) are sharply distinct. They are under grassland or savannah, often !vith 

textllre-contrast sails. 

Fig. >.--The eastcrn boundary of the survey area ends abruptly wl~cre the clitYs of Ruldiva land 
system mark the beeinning of Amhem Land. Oollicrs of Buldi\,a land system occur within the 
area as wcll. They are of steep rugfed q~~a r t z i t c  l~ills. often under spinifca and scattered trccs, and 
arc practically valueless for grazing cnccpt at the foot. \\here sandy foot slopes support tall open 

forest over \arious grasscs. 



CSIRO AUST. LAND RES. SER. NO. 25 PLATE 8 

Fig. 1.-Coastal emergence is shown by this series of old dunes at Point Stuart. At the top right 
corner they are stabilized and under tall open forest and some rain forest patches, elsewhere they 
support scattered non-eucalypt trees and short grasses. At the top left is a zone of tidal mud flats 

under mangrove, different species showing as tonal differences in the photograph. 

Fig. 2.-The rise in the centre is Floodmark Island, in the Mary River flood-plain. Such places 
provide a wet-reason refuge for the buffalo, as is shown by the radiating tracks which also give some 

indication of the heavy stocking rate. 
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