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Explanatory Notes on the Paterson Range 
4-Mile Geological Sheet.

Compiled by

A. T. Wells.

INTRODUCTION.
The Paterson Range 4-mile Sheet covers part of the south-western margin of the 

Canning Basin. The Sheet lies between latitudes 21° and 22° south, and longitudes 
121°30' and 123°00/ east. Its north-western corner is 195 miles on a true bearing 
of 102° from Port Hedland on the coast.

The Canning Basin is defined for geological purposes as the sedimentary basin 
between the Kimberley and the Pilbara areas of Precambrian rocks: it extends north­
westward on to the present continental shelf and contains Palaeozoic and younger 
sediments. The geographical name “ Great Sandy Desert ” was first used for the 
desert area of the Canning Basin by Colonel P. E. Warburton in 1872.

The Paterson Range Sheet area is uninhabited by white people and is not crossed 
by any road or vehicular track. Access to the area by 4-wheel-drive vehicle was by 
way of Warrawagine Station on the adjoining Yarrie Sheet, but easier access is by 
way of Ragged Hills Lead Mine, which is west of the Paterson Range Sheet. The 
general conditions encountered and a description of the methods of investigation are 
given in Traves & Casey (1954, 1955, and 1956).

Most of the area is semi-desert and receives generally less than ten inches of 
rain annually; surface water is scarce and supplies can only be obtained from small 
springs or native soaks and rockholes which in most cases are not permanent. The 
area is inhabited by scattered groups of nomadic aborigines who depend for their 
existence on the scant fauna of lizards, snakes, kangaroos, rabbits and birds.

Previous Investigations.
Very little systematic geological work has been carried out on the Sheet. The 

earliest exploratory investigation of the area was by Colonel P. E. Warburton (1875), 
who crossed the northern part of the Sheet area near the end of his east to west 
crossing from Alice Springs to the Oakover River. W. F. Rudall (1897), as Leader of 
the Calvert Search Party, covered much of this area while looking for the lost members 
of Wells’ exploring party. Talbot (1920) investigated the Paterson Range area and 
refers to the “ Paterson Range Series he recognized the unconformity between this 
series and the underlying Precambrian rocks, and correlated the Paterson Range Series 
with outcrops seen along the Canning Stock Route, particularly north of Well 26, where 
a similar unconformity was described by him. C. St. J. Bremner (1942) carried out an 
aerial reconnaissance of the southern portion of the Canning Basin for Caltex (Aust.) 
Oil Development Pty. Ltd. He recognized that Devonian limestones are absent, and 
Permian sandstones are the first sediments seen north of the Precambrian basement. 
Reeves (1949) investigated large areas of the Canning Basin for the Vacuum Oil Com­
pany. He visited the Paterson Range and was of the opinion that the boulder beds
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development of sequential forms. At this stage some monadnocks of basement rocks 
were possibly exposed. The cycle of erosion may have commenced under more 
pluvial conditions. A good deal of sediment cover was stripped from the undermass 
to expose a fossil erosion surface, and a resistant lateritic capping developed on 
some areas of younger sediments. The landforms as seen to-day are the result of 
an arid erosion cycle. Pediments and scree material were subject to wind abrasion 
and seif dunes were formed. This desert weathering is in a mature stage with only 
isolated breakaways, and has produced a plain of arid erosion. Playa lakes form local 
independent base levels with streams draining underground into them. In recent times 
the dunes have become partially fixed by a discontinuous growth of vegetation.

STRATIGRAPHY AND PALAEONTOLOGY.*

* The localities from which rock specimens housed in the Bureau of Mineral Resources Museum, Canberra, were 
taken are marked on the map by numbers such as P 7.

When the area was investigated by the 1954 Bureau party, emphasis was placed 
on the stratigraphy of the Permian and Mesozoic rocks and little time was spent 
on the Precambrian basement rocks. Precambrian, Permian, Mesozoic, and Tertiary 
rocks have been recognized. The post-Precambrian sediments are represented by a 
small thickness of predominantly clastic sediments containing few fossils. Wherever 
possible existing names have been used, with some slight revision in accordance with 
the current Australian Code of Stratigraphic Nomenclature.

Precambrian.
Outcropping Upper and Lower Proterozoic rocks are confined principally to 

the central and south-western portion of the sheet and include the Throssell and 
Paterson Ranges. The oldest rocks, the Lower Proterozoic Metamorphics, consist of 
steeply dipping quartzite, slate, schist, and some marble and dolomite. These rocks 
have been intruded by extensive batholiths of granite. Large areas of granite were 
seen east of Lake Waukarlycarly and between Lamil Hills and Mt. Crofton. The 
granite mapped east of the Paterson Range does not crop out everywhere, but is 
interpreted mostly from aerial photographs. It ranges from a slightly gneissic fine­
grained granodiorite to a fine-grained biotite granite with pegmatite veins. Roof 
pendants of quartzite form hills in the otherwise low, partly sand-covered surface 
of the granite. In the Mt. Crofton area a coarse biotite granite is traversed by 
veins of quartz and aplite. The granite cuts folded pinkish slate and limestone, which 
are also cut by quartz veins along shears.

One or two scattered outcrops of Upper Proterozoic rocks, mapped only by 
photo-interpretation, are present in the western portion of the Sheet. Reeves (1949) 
reports a 200-foot scarp of red sandstone and pebble conglomerate overlying granite 
and greenstone two miles east of the well at the 759-mile post on the rabbit-proof 
fence. This locality is close to the central western margin of the Sheet. The sand­
stone and conglomerate are probably Upper Proterozoic: Upper Proterozoic rocks of 
similar lithology overlie granite on the adjacent Rudall Sheet.

Permian.
Paterson Formation (Traves et al., 1956).—Probable Permian fluvioglacial sedi­

ments of the Paterson Formation unconformably overlie Precambrian rocks in the 
Paterson Range. The formation is not overlain by any younger sediments here. It is
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Outcrops of the formation on neighbouring sheets are sandstone, shale, and fine 
siltstone. East of Lake Waukarlycarly joints are common in outcrops of the Anketell 
Sandstone and may indicate undifferentiated Mesozoic rocks with a very thin veneer 
of the Anketell Sandstone. The age of the formation is based on the presence of 
Rhizocorallium (Dr. A. A. Opik, pers. comm.) and Lower Cretaceous foraminifera 
in the outcrops' on the Anketell Sheet. It overlies the Callawa Formation. The total 
thickness of the formation is probably less than one hundred feet.

Tertiary.

A few scattered remnants of laterite are present over the area, but the evidence 
suggests that much of the area was not lateritized. Remnants of laterite were 
examined east of Lake Waukarlycarly at P8, where 20 feet of the ferruginous zone 
overlies a mottled zone about 20 feet thick. Outcrops at the northern end of the 
Paterson Range are capped in places by laterite. The laterite has not been mapped 
on the Sheet.

Quaternary.

The widespread sand deposits are derived primarily from the underlying 
ferruginized Mesozoic and Permian sediments or from the disintegration of the laterite 
capping, which probably contributed to the colour of the sand. The iron-stained sand 
has been blown into long parallel seif dunes that are now partly fixed by vegetation. 
The interdune valleys are also covered by sand, with travertine protruding through 
in places.

Massive travertine and soft caliche are widespread, particularly in the vicinity 
of the salt lakes, and may represent old extensions of the lakes; but some of the 
travertine has no doubt been formed by precipitation from springs and evaporation of 
ground water close to the surface. Some of the travertine deposits south of Lake 
Waukarlycarly have a similar pattern to, and may be allied to, the Tertiary Oakover 
Beds mapped on the adjacent Yarrie Sheet, although there is no other evidence for 
this correlation.

Alluvial deposits are of insignificant extent and attain no great thickness.

STRUCTURE.
Precambrian rocks form the floor for Palaeozoic and Mesozoic sedimentation, 

which probably extended much farther over the Precambrian rocks than at present. 
The higher ranges of Precambrian rocks were possibly islands during Mesozoic and 
middle and late Permian times, but during Lower Permian (Sakmarian) time the 
Paterson Formation (glacial) was originally quite extensive and probably covered very 
large areas of the marginal basement rocks, as both terrestrial and marine deposits.

The fossils, lithology, and distribution of the Permian and Mesozoic rocks indicate 
that they are intracratonic basin sediments. They show no pronounced structures 
and only regional dips of a half to two degrees were recorded, at widely spaced 
localities. The sediments probably thicken gradually towards the north-east, although 
the basement topography is not known at present. A small fault at P17 north of 
Lake Waukarlycarly cuts the Cuncudgerie Sandstone, but apparently has not affected
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pjBMjsBa puajj jEjnpnjjs b pue ‘juauiasBq aqj uo jaqaJ o3jbj ajba pajBoipui qouaq 
apjAi XjqStg aqj jb jsboo aq; Suop -p;q 'Xjj tunajojjaj uBqBjjsny Jsa/A PUB saajnosajj 
[Bjauijq jo nsajriq aqj Xq jno paijjBa sbsjoabj; XjiabjS pun XaAjns oijauSBUiojay

(■sjuatuipas 
aiozoaBjBj pajEaauoa japjo ujojj dip-dn sdBjj pjnjorujs sb job pjnoo sapoj uuiuijaj 
appaiujad aq; pq; suibuibj X;qiqissod aqx) 'sqooj ;uauiasBq UBijquiEoajj aq; pire 
s;uauiipas ubiuijoj aq; uaaAqaq sq.aoj oiozoaBjBj Xub UMoqs ;ou SBq aouBSSiBUUooaj 
[BaiSojoao -sXaAJtis paisXqdoaS Xq pajrauipp uaaq ;aX ;ou SBq XqdBjSodo; ;uauiasBq 
aqj; -sjisodap XjBUjaqmf) pus aiozosajq aq; Mopq ‘uisug Suiuubq aq; jo aj;uaa aq; ui 
papadxa aq Xbuj s;iun qooj pqM papaipui SBq bojb aqj jo Xpn;s y—■tunaiojjgj

ADCHOaD OIHONOOH

•XSojoaS aoEjjns aq; Xq papaAaj 
;ou are ;Bq; sajnpnj;s jofuui ou sapaipui ;nq ;aaqs aqi jo joujoo uja;saM-q;nos aq; 
sassoja saojnosa-g pjauipj jo ireajnq aq; Xq ;no paureo asjaAEj; aipuSuuiojaB uy

■apis ujajsBa-qjjou sji uo uoijeuijoj 
uosjapj aq; jo sppsjS uBiuijaj ajqBqojd sb pa;ajdja;ui-ojoqd uaaq aAEq pqM puu ‘apis 
ujgjsaAA sji uo sjpoj oiozojajoJj Jaddfj snq paqs aq; jo joujoo UJajsaM-qjnos aqj uo 
jpiEj Suipuajj-qjjou y -uisug Suiuubq aq; jo uiSjbuj aq; o; pipisd Xpuau ‘jsaM-qpou 
puaj; XqBjauaS sjpoj oiozoja;ojg JQMog aqj jo sauq aqijjs aq; pus saxu pjoj oqq 

•uoissajSaj puu uoissojSsubj; papadaj o; pafqns sbm bojb aq; pq; sjuaddu ;i saiquuoj 
-uooun asaq; ujojj -paAjasqo ojom sqooj juauiassq aq; pus s;uauiipas uissq aq; uaaMpq 
saijiuuojuooun jejuSub saoujd jejoaos uj -s;uauiipas jo seoje guypunojjns aq; ui 
pajajdjajui-ojoqd ojb sjjubj Suipuajj-;saA\-qjJ0u p][BJsd qsius jaqjo 'auojspuss aqj jo 
aoBjJns aqj ui saijusjnSajji jpuis aqj sqij qoiqM ujsjauioiSuoo oiozosajq SuiXpaAO aqj
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