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Most of the area is covered by sand plains and dunes which are covered 
by spinifex and sparsely distributed low shrubs. There are no large stands of 
trees; trees of any size are usually confined to the short watercourses near the 
larger ranges. The largest trees are desert oaks (Casuarina decaisneana) 
which are scattered through the sand dunes and concentrated in a few small 
groves. One of the largest groves of desert oaks occurs south of the 
Bonython Range. 

Previous Investigations 

Until the geological mapping programme by the Bureau of Mineral Resources 
in 1960, which covered the 
area to the south, there had 
and determine the stratigraphic succession. ost of the early investigations 
of the area were by exploratory and prospecting expeditions, and some of 
their reports include brief descr~ptjons of outcrops within the area. 

In 1889, W. H. Tietkins (1891) travel Alice Springs to the Western 
Australian border and then around donald. In 1897, D. W. 
Carnegie (1898) 
then moved west 
prospected along 
1904), and R. T. 
only minor mineralization was foun 
Mackay (1934) , and temporarily bas 
end of the Petermann 
Broken Hill Co. Pty Ltd (~ i l l e sp~e ,  1959) made the first attempt to study 
the geology of the area. They measured about 12 sections and traversed the 
eastern half of the on Sheet area and the southeastern corner of the 
Macdonald Sheet as were mapped by a field 
party from the Bur Is et al., 1964). In 1962 the 
Macdonald Sheet a regional helicopter gravity survey 
(Lonsdale & Flavelle, 

acdonald Sheet area and the 
en no systematic attempt to 

For Australian Aquitaine 
a field survey of the are 
(1965) an aeromagetic survey. 

The geology of the 
is included in the 
Ranford, & Cook ( 

of the Amadeus 
nald Sheet area, 

PHYSIOG 

The Macdonald Sheet area is characterized by its senile landscape and 
internal drainage. The area is part of a broad interior plateau which is about 
1500 feet above sea level. The highest point is the summit of the Sir 
Frederick Range, which is 2269 feet above sea level. Three main physio- 
graphic divisions have been recognized : sand plain with longitudinal dunes, 
low ranges and isolated hills, and salt lakes (Fig. 1). 
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Fig. 1. P h y ~ o ~ p ~ c  divisions 

I'he sand plain with its long sinuous east-west sand dunes covers practically 
all of the western half of the Sheet area. The dunes rise about 60 feet above 
the levd of the sand plain and are fixed by a sparse to fairly dense cover 
of spinifex and small shrubs. nage channels are few and poorly defined. 
Much of the area is underlain ermian sediments, which in places protrude 
through the sand cover as low isolated hills and mounds. The main reason 
for the existence of sand plains in this region is the presence of an easily 
eroded bedrock of Permian sedi 

The areas of outcrop of sediments of the Amadeus 
brian rocks of the northern margin of 
with intervening areas invariably of s 
may not be l o n ~ t u d i ~ a l  dunes. The s 
backs and cuestas as well as mo 
sediments form mesas and buttes. 
the immediate vicinity of the ranges and hills. 

asin and the Precam- 
low ranges and hills 

which there may or 
strike ridges of hog- 

t-lying Permian 
small creeks in 

Lake Macdonald is a large salt lake whic is a centre of internal drainage. 
Its surface is about 1400 feet above sea level. ainage into the lake is 
mostly subsurface, with very few small surface nels visible around its 
margins. In 1965, when apped, the water level near the 
southern margin of Lake below the surface. 
The distribution and stru donald suggest that 
the major part of the lake may be unde Springs Formation. 
Southwest of Lake Macdonald are two smaller salt lakes, Lakes Anec and 
Or antjugurr . 
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TABLE 1. STRATIGRAPHY OF THE MACDONALD SHEET AREA 

Stratigraphic 
unit and 
map symbol Distribution Lithology 

Thickness Stratigraphic Wafer 
( feet)  Topography Fossils relationships SUPPlY Correlations Periot 

Qs Most extensive Aeolian sand. Super- Low plains. 
in west. ficial Numerous 

braided dunes. 

Shallow. 

Qa Mainly next to Alluvium. 
larger ranges 
and salt lakes 
in east. 

Super- Low plains, 
ficial small floodcuts, 

claypans, and 
scree slopes of 
ranges. 

Not Flat floor of 
known salt lakes and 

saltpans. 

Perhaps good 
shallow water 
in lower-lying 
areas. 

Lakes Evaporites. 
Macdonald, 
Anec, and 
Orantjugurr 
and small 
saltpans. 

Qt Salt. 

Fringing salt Travertine. Not Low plains with 
lakes and in known numerous 
low-lying areas irregular small 
near northern hummocks. 
margin. 

west of Sir known mound. dicotyledonous Bitter Springs 
Frederick Range. impressions and Formation. 

Q1 

T 5 miles north- Sandstone. Not Small low Numerous Unconformable on 

one fruit- 
?Ficus sp. 

P Isolated Sandstone and siltstone. Not Small scattered Unconformable on Probably good 
outcrops mainly known hills. Maurice Formation and quality. 
in southwest. Proterozoic to ?Lower 

Palaeozoic sediments. 

Buck Widespread Poorly sorted Coarse 137+ Rarely mesas 
Formation scattered sandstone, conglomerate and buttes, 
Pb outcrops except with tillitie texture, mostly low 

southeast. siltstone, striated and rounded hills. 
faceted erratics. 

Ligertwood Near major Lower unit of pebble, 12000 Low hills. 
Beds faults in south- cobble, and boulder 
Pzl east. conglomerate with 

dolomite fragments; 
upper of conglomerate 
with sandstone fragments, 
conglomeratic sandstone, 
coarse sandstone and 
breccia. Units may be 
disconformable. 

Unconformable on most Probably good Grant Formation 
older formations. quality. Braeside Tillite, 

and Paterson 
Formation of 
Canning Basin. 

Unconformable on 
Bitter Springs Formation, 
and probably most older 
formations. 

0 7 miles north- Mottled pink and white IO Low mounds Pelecypods, ?Unconformable on 
west of Sir ealcarenite, sandstone almost obscured gastropods, Bitter Springs and 
Frederick with pipe rock. by travertine brachiopods, Carnegie Formations. 
Range. and sand. trilobites, 

echinoderm 
ossicles, 
conodonts. 

Stokes Siltstone. 

Maurice Maurice Hills, 
Formation White Range 
Pza and northern 

side of Sir 
Frederick 
Range. 

?7000+ Lower sandstone 
forms ridges; 
otherwise poor 
outcrops. 

Conformable on Ellis 
Sandstone and Sir 
Frederick Conglomerate ; 
top eroded or uncon- 
formable under Permian 
and Ligertwood Beds. 

Prospects Upper part of 
probably Winnall Beds. 
mostly poor. 

Cross-bedded quartz 
sandstone, quartz grey- 
wacke, fine micaceous 
siltstone, sandstone. 
Abundant clay pellets; 
heavy mineral con- 
centrations. 

Pebble, cobble, and 
boulder conglomerate 
with phenoclasts mainly 
silicified quartz .and- 
stone and some quartz- 
mica schist. 

1.. 

At least Prominent hills 
4000+ with cbaracter- 

istic rounded 
profiles and 
even slopes. 

Conformable between 
Carncgie Formation and 
Maurice Formation. 
Interfingers with Ellis 
Sandstone. Locally 
unconformably overlain 
by Ligertwood Beds. 

Conformable between 
Carnegic Formation or 
Boord Formation and 
Maurice Formation. 

Good prospects Lower part of 
if permeability Winnall Beds. 
not destroyed 
by secondary 
cement. 

Sir Sir Frederick 
Frederick Range and Mu 
Conglom- Hills. 
erate 
Pzs 

Ellis Maurice Hills, 
Sandstone Emery Range, 
Pze Gordon Hills, 

Turner Hills. 

Kaolinitic quartz sand- 
stone, and minor 
interbcddcd calcareous 
sandstone and siltstone. 
Cross-bedded, clay 
pellets, a few rounded 
quartzite pebbles. Heavy 
mineral Concentrations. 

About Strike ridges or 
2000 prominent 

ranges. 

Probably good Lower part of 
prospects. Winnall Beds. 

Carnegie Scattered Quartz greywacke, About Low hills and 
Formation outcrops sandstone, siltstone, 5000 beds of clay- 
PUC throughout shale. Heavy mineral pans. 

southeast. concentrations. 

Disconformable on Prospects Areyonga 
Bitter Springs Formation, probably poor. Formation, 
conformable below Ellis Inindia Beds. 
Sandstone and Sir 
Frederick Conglomerate. 
Interfingers with Boord 
Formation. Locally 
unconformably overlain 
by Ligertwood Beds and 
Permian sediments. 

Disconformable on Poor prospects Areyonga 
Bitter Springs Formation; except in lower 
conformable below Ellis sandstone. 
Sandstone. Interfingers 
with Carnegie Formation. 
Locally unconformably 
overlain by Permian and 
Ordovician sediments 

Formation, 
Inindia Beds. 

Boord 
Formation 
Puo 

Boord Ridges Calcarenitc, ealcilutite, 2800 Alluvial flats. 
and to the west, dolomite, limestone, Limestone and 
and between dolomitic limestone, with dolomite form 
Bonython interbedded siltstone. low strike ridges. 
Range and Abundant stromatolites. 
Emery Range. Pebble, cobble, and 

boulder conglomerate 
with tillitic texture and 
breccia and sandstone 
near base. 

~ 

Bitter Largest outcrop Dolomite with chert 1200 Low mounds Stromatolites. ?Conformable on Poor prospects. Pinyin 
Springs forms Bonython bands and nodules. and rarely large Heavitrce Quartzite; 
Formation Range. Minor limestone, calcilu- ranges. disconformable under 
Pub tite, and gypsiferous Carnegie and Boord 

siltstone. Formations. Locally 
unconformably overlain 
by Permian sediments. 

Hcavitree Dovers Hills Quartz sandstone, shale, About Strike ridges ?Conformable under Probably go 
Quartzite and vicinity in siltstone, some fine con- 400 and hills. Bitter Springs Formation; if sandstone 
Puh northeast. glomerate. Basal pebble exposed unconformable over silicified at 

conglomerate. older rocks. Locally depth. 
unconformably overlain 
by Permian sediments. 

-~~ _xo 

PGS Buck Hills, Quartz-feldspar porphyry, Low mounds or 
Dovers Hills, low-grade mctamorphics, base of scarps. 
and farther siltstone, chert, con- 
northwest in the glomerate, acid igneous 
northeast. rocks, dolerite, schist. 

Unconformable below 
Heavitrce Quartzite and 
Buck Formation. 

PG Mount Tietkins Gneiss and quartzite, 
and to the dolerite, schist. 
south. 
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Fig. 2. Structural interpretation 

24'00' 

A structural interpretation of the area is shown in Figure 2. The beds dip 
from 15" to 80" on the flanks of the regional folds. The folds trend in two 
general directions; one westerly, parallel to the margin of the Arnadeus Basin, 
and the other northerly. The northerly trending structures probably developed 
soon after the athers. 

The age of the folding arid faulting can be infcrred by a comparison with 
the geological history of the rest of the Amadeus Basin. The presence of 
boulders of metamorphosed Dean Quartzite (equivalent of the Heavitree 
Quartzite along the southern margin of the asin) in the Sir Frederick Con- 
glomerate shows that the Dean Quartzite was folded and metamorphosed 
before the conglomerate was laid down. Faulting and folding affected the 
Carnegie Formation, Sir Frederick Conglomerate, Ellis Sandstone, and 
Maurice Formation before the Ordovician sediments were deposited. Hence 
three periods of folding have occurred: one in the Proterozoic, the second 
before the Ordovician sediments were deposited (Petermann Ranges 
Orogeny), and the third after the deposition of the Palaeozoic sediments 
(Alice Springs Orogeny). 

Aeromagnetic Reconnaissance 
A preliminary aeromagnetic survey in the western part of the Amadeus Basin 
carried out for Australian Aquitaine Petroleum Pty Ltd by Aeroservice Ltd 
(Lenon & Hammons, 1965) included the acdonald Sheet area. The 
maximum estimated depths to magnetic basement are in the south and may 
be interpreted as indicating a sedimentary thickness of about 29,000 feet. 
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Gravity Survey 

The Sheet area was ~ c l u d e d  in a reconnaiss~ce gravity survey using heli- 
copters undertaken by the esources in 1962 (Lonsdde 
& Flavelle, 1963). Parts of two gravity units, the Amadeus Gravity Depres- 
sion and the Barons Gravity Plateau, lap on to the Sheet area. The Amadeus 
Gravity Depression indicates the area underlain by thick sediments of the 
Amadeus Basin and occupies the sou rn third of the Sheet. It is only 
the western part of a large depression. ouguer anonlalies suggest that the 
thickest part of the basin is to the east. 

A shelf between the Amadeus asin and the Canning asin to the northwest 
and west with correspondingly thin sed~ments is indicated by the Barons 
Gravity Plateau, which occupies the rema~nder of the Sheet. Part of it is 
caused by granite, gneiss, and other rocks of Precambrian age which crop 
out in the northeast. Rocks of similar age and lithology probably underlie 
the Permian sediments in the west. 

GEOLOGI 

Precambrian gneiss, qua~zite,  dolerite, s ite, overlain by 
volcanic rocks and subordinate sediments, line basement of 
the Amadeus Basin. The earliest sedimentat~on in the basin was the Pro- 
terozoic Heavitree Quartzite, which 
sea, unconformably on the basement. 
conformably on the Heavitree Quar 
formation proved elsewhere in the Basin suggests that it was deposited in a 
restricted shallow marine basin. 

Large areas to the south of th and became the 
source of most of the ensuing e coarser, poorly 
sorted, thicker sediments were outh in deltas and along 
the shores of a subsiding tro ovenance area (Carnegie 
Formation), and clastic, che ne, and glacial deposits 
(Boord Formation) were deposited on the northern stable shelf. 
in the glacials indicate that all the older f o ~ a t i o n s  known i 
being eroded at this time. P ied~ont  c o n g l o ~ e ~ a ~ e s  (Sir 
glomerate) and ~nterfingering sha 
deposited conform onfined mostly to 

was completed with 
s a ~radation from 

o ~ a ~ i o n  was probably 
source area and in 1 coarse to fine sediments from south to no 

deposited in a fluviatile envir 
a shallow sea basinwards. 

The Petermann Ranges 
affected all the Proteroz 
the incompetent beds of 
sequence. The folding in the sediments above this dCcollement surface is 
probably not reflected in the rocks below the Bitter Springs Formation. 
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The mountains formed during the Petermann Ranges Orogeny in the southern 

Buck Formation was depos~ted over a landscape with moderate relief. 

alluvium travertine, and and sand dunes during a more arid phase. 

No mineral deposits of economic significance are known. 

Surface water occurs in a few s e m ~ p e ~ a ~ e n t  rockholes and native soaks. 

markets to be economic. to occur in the Bitter Springs 
and may also occur subsurface 
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