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REBORT ON ‘Stoli’llJE OBSEEVATIONS MADE Station, reference will not be made to that section 
ON A JOURNEY FROM. ALICE SPRINGS, OP 1he route traversed. The information givan in 
N.T., TO THE COUNTRY NORTH OF THE this 1-epoit will have reference only to that section 
RAmLINSON RANGES I N  W.A., VIA T H E  of the country pnssecl orer between Pearce’s Sheep 
MUSGRAVE AND PETERMANN RANGES Camp, situated some 70 miles west by south of 
I N  1936 (WITH PLANS). Erldunda Station. and the alleced localitv of the 

(H. A. Ellis, B.Sc., A.O.S.M.) 
Y 

“reef” north of the Ramlinsori Range, in approxi- 
mate Longitude 128” 10’ E. and Latitude 24” 24’ S. 
in Westeiii Australia 
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PLANS. 
Geological Sketch Plan of Portions of 

Central and Western Australia, showing Route f ol- 
lowed by the Expedition. 

IGeological Sketch Plan of Country in 
the Vicinity of the Petermann and Rawlinson 
Ranges, Central Australia. 

Plate IV. 

Plate V. 

PHOTOGRAPHS!. 
A colleation of photographs of post card size, illus- 

trating many of the topographic features of the 
country passed through, has been added to the Geolo- 
gical Survey Departmental Collection. 

INTRODUCTION. 
A claim to the discovery of a very rich gold-reef 

(popularly known as “Lasseter’s Reef”) in Western 
a4ustralia, north of the Rawlinson Range and close 
to  the Western Austi”alia-Nort1ierii Territory border, 
in approximate Longitude 128” 10’ E. and Latitude 
24” 24’ S., afforded the writer the opportunity for 
making the above journey. 

As a representative of the Western Australian De- 
partment of Mines, he accoinpanied the expeditions 
financed by Border Gold Reefs, Ltd., Sydney, which 
m r e  despatched under the leadership of the alleged 
discoverer and another person who purported to know 
v-here the “reef” was, to the alleged locality of the 
reef during the lieriod April-July, 1936. 

The results of these expeditions form the subject- 
matter of a separate report. but briefly stated, in- 
formation was obtained which enabled a conclusion 
to be reached that the reef docs not exist. The pccu- 
liar circumstances attendant upon accompanying m 
expedition into uninhabited desert country, when the 
leader of that exp+ition mas the alleged discoverer 
of the non-existent gold reef, and had finaucial 
interests at stake and TWS being aslied to substan- 
tiate his claim by shon5ng tlie mi t e r  the “red,” seri- 
ously affected the nature of the scientific obaerwtions 
able to  be macle. 

It is hoped, hon-ewr, that even the incomplete ob- 
servations which mere made, mill prove of vaiue to 
those interested in geology and prospecting. 

I n  view of the fact that consiclerable geological 
work has been done and much has been written on 
the country between Alice Springs and Erldunda 

THE ROUTE TRAVERSED BY THE 
EXPEDIITIONS. 

Two expeditions set out froin Alice Springs td 
proceed to the West husiralian Border, but both 
followed tlie same route. Prom Alice Springs, the 
main overland track between that town and Adelaide 
was followed as f a r  south as Erldunda Cattle Statioii, 
a distance of about 150 miles. Ordinary foiir- 
mher’wl motor tra1ispoi.t was used, and sand-mats 
were carried but seldom used. 

From Erldunda Cattle Station, a station motor- 
track was followed westwards for ‘io miles to  Pearce’s 
Sheep Camp, across flat, well-grassed plain country 
mith some stdinas and small clay-pans and sand- 
ridges towards the western end of the tiack. Pearce’s 
Sheep Camp is the most mesteriy occupied pastoral 
holding in this latitude, the country to the west, 
south-west and south in this portion of the Northern 
Territory, being not selected o r  forming portion of 
a large Aboriginal Reserve. Mt. Connor, a largo 
table-topped remnant xvith sharply defined bluffs, 
fornis a prominent land-mark about 2,O miles dis- 
tant W. 11” S. from the homestead. 

From Pearce’s Sheep Camp, the old tracks of the 
1935 Border Gold Reefs Expedition were followed 
across flat and undulating red sandy-loam country, 
through thick mulga scrub, in a general southerly 
direction for a distance of about 45 miles to the vicin- 
ity of Eranilirrinna Bluff, the most northerly por- 
tion of the 7lfusgmT-e Ranges in this vicinity, situated 
about 6 miles north of the southern boundary of the 
Northern Territory. 

The northern flank of the Musgrave was 
a general westerly direction to about 

ian of Longitude, the track follow- 
andy loam flats bordering the some- 

what tortuous northern front of these ranges in this 
latitude. This section of the route lies sometimes in 
the Northern Territory, times in South Aus- 
tralia. The main iiiass isgrave Ranges ier- 

‘tudr 131’ E.; and 
Latitudr 25P 50’ t o  the north of 

rd, and about 10 
miles north of the southern boundary of the Northern 
Territory. The rout n this locality passed inimedi- 
ately south of a low quartzite-capped hill named 
Quartz Hill, from vhich point Mt. Olga, Ayer’s Rock 
and aft. Connor are risible, 
‘io” true bearing respectively. 

TTiestnads froin Chis point 
ab!e to lw made in a general no 
across inulgn a d  qrass flats 

ridges stretching 

rally, is regarded writer as being the south- 
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n end of the Peterniann Ranges. After leaving 
Quartz Hill, the track goes vest, to Gordon Hill, 
anil on passing to the north of this conspicuous lancl- 
mark, Poster’s Cliit’ comes boldly into view in the 
north-west, and the track followed, passes close by 
this cliff on the southern side. From Foster’s Clili 
hhe remainder of the Olia Chain (Butler’s Dome, 
Stevenson’s Peak and ICatainala Cone) are seen away 
to the west as the route paPses through sandy spini- 
fex flats and sand-hill country some clistance out 
from these features in a general north-westerly direc- 
ticn. After crossing the dry sandy bed of the Arni- 
sjtrong River, the south-eastern end of the Peterinaiii~ 
Ranges is entered at Piltardie Rock-hole, the coursa 
haxing been a little north of west, on me11 grassed 
inulgi~ fiats bet ween the Armstrong anil Piltarclii: 
Rock-hole. 

The hills now beconic more mmerous, but good 
grarelly or sandy loan1 surfaces were available from 
Piltardie Rock-hole to &it. Bowley Aerodrome, f ol- 
lowing a general north-west by west course as f a r  as 
the C~hirnsidc River. where a sharp turn to the sout!i 
was made, and the track followed LIP the western 
bank of the sandy river bed to the Aerodrome. Leav- 
ing Mt. Bowley Aeroclrome, a general north-west by 
west course was taken passing to the north of Nt. 
Miller and &It. C‘nrdie, and running along on the 
eastern and northern bank of the Hull River to  the 
sandy crossing in its becl, just sonth of the gap in ;I 
quartzite range through which it emerges onto th\; 
desert to the north. 

Continuing mcsterly f r a n  this crossing, around 
the northern flank of the Ruined Ramparts on very 
heavy sandy spinifex and desert-oak Bats, the next 
point reached was Livingstone Pass the gap through 
which the Docker River leares the Petermann Range 
on its north-westerly coime out into extensive sandy 
loam flats. Going south through Livingstone Pass 

irl turning 4onlli-easl east, a dry watercourse was 
I l o ~ ~ e d  up io a matec hole situated about 2 miles 

mutli-we4 o f  the R ninecl Ramparts. There is a 
1:iiidiiig groi~nd h e  k n o ~ ~ n  as the Ruined Ramparts 
deroclrome, c1e:trerl by MI-. I). Nackay in 1930 during 
hi.; Aerial Survry Espedition in the Petermasn 
liange in that year. 

LiTingstone Pass i.; very close to the West Aw- 
t m l i n n  border, and after ndmmiiig through this pass 
from tlic mntlt side of the Ruined Ramparts, the 
sandy loam flats on the eastern side of the Docker 
River mere followed north-west to  the Docker Gap, 
and at about 7 milrs oilt from Livingstone Pass on 
this conme, it is esliinated that the route crossed into 
Western Australia. 

The dry sandy bed of the Docker River cuts 
through a strong cpr te i te  ranze at the Docker Gap, 
and trends north-north-west out into true desert 
country to ultimately fade out some distance out from 
tlie kills. 

At ?he Docker Gap, the traclxs niade by the 1935 
Border Gold Reef Expedition ended, and as the local- 
ity in mhicli the alleged “reef” had been indicated 
was situated some 5G miles by air-line W. 29.” N. of 
this gap, a general north-west by west course mas 
folloved across sandy spinifrx flats and many sand- 
hills to the sandstone ridges in the clrsert north of 
t h r  liohert Range. These ridge.; pi-ored to  he the 
alleged “reef.” 

The return journey was niade on the out-going 
tracks, hence no new c o n n t ~ y  \vas traversed on the 
way in to Alice Springs. 

The following table of distances between the more 
important places, and the waters used on this jour- 
ney, is compiled from speedometer readings and 
therefore represents the clistance along the track in 
each instance. 

* 
TABLE OF DISTANCES. 

Places. 

From. 

Alice Springs . . . . . .  
Owen Springs . . . . . .  
Doctors Stones . . . . . .  
Henbury Station . . . . . .  
Erldunda Station ... 
Collata Spring . . . . . .  
Two Web . . . . . .  
Pearce’s Sheep Camp ... 
Erandirrinna Bluff ... 
bdultna Smk . . . . . .  
Quartz Hill . . . . . .  
Gordon Hill . . . . . .  
Foster’s Cliff . . . . . .  
Armstrong River Crossing 
Piltardie Rock-Hole ... 
Mt. Bowley Aerodrome ... 
Mt. Curdie . . . . . .  
Livingstone Pass . . . . . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
1.. 

... 

... 

... 

... 

... 

... 

... 

... 

... 
Water Hole 2 niiles S.W. of Ruined 

The Docker Gap . . . . . . . . . . . .  
Ramparts 

To. 

Owen Springs (water) . . . . . . . . .  
Doctors Stones (water) . . . . . .  
Henbury Station (water) . . . . . .  
Erldunda Station (water) . . . . . .  
Collata Spring (water) . . . . . . . . .  
Two Wells (water) . . . . . . . . .  
Pearce’s Sheep Camp (water) . . . . . .  
Erandirrinna Bluff . . . . . . . . .  
Indultna Soak (water) . . . . . . . . .  
Quartz Hill . . . . . . . . . . . .  
Gordon Hill . . . . . . . . . . . .  
Foster’s Cliff . . . . . . . . . . . .  
Armstrong River Crossing . . . . . .  
Piltardie Rock-Hole (water) . . . . . .  
Mt. Bowley Aerodrome . . . . . .  
Mt. Curdie . . . . . . . . . . . .  
Livingstone Pass ... \ b  ... 
Water Hole 2 miles S.W>of Ruine’d 

Ramparts (water) . . . . . . . . .  
The Docker Gap . . . . . . . . .  
Locality of Alleged Reef . . . . . .  

Total . . . . . . . . .  

Miles measured 
along the track. 

39 -5 
33 *5 
20 .o 
50.5 
21.5 
16.5 
28 .s 
45 .o 
29 .o 

29 *O’ 
16 .O 
31 .O 

7 *o 
19.6 

70 *O 

667 -9 

It is thought that. a few remarks on the general 
technique of travel wibh motor transport in desert 
country may not be out of place here, and the writer 
offers the results of his espenences in the paragraphs 

below, hoping that they nay prove useful to those 
who have not made journeys in the and  sandy r e  
gions of Central Australia. 
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The use of motor transport in this class of country 
is costly, and ivheii not supported by camels, is nn- 
safe. Large quantities of mater are consumed by 
low-clearance vehicles, though ti*ucks fare better on 
account of bhe height of the radiator above the 
general level of grass seeds. It becomes a very diffi- 
cult matter to know what spare parts to carry, and 
though the obrious essentials such as a few spare 
tyres ‘and inner tubes, main spring-leaves, axles, 
tail-shafts, universal joints and clutch linings will 
sul8ce to meet the prohable replaceiiients necessary 
on such travelling, many other parts a€ the vehicles 
are liable to give out under the very trying condi- 
tions they haw to work under. 

With the exceptions of those portioiis of the route 
lying between Pearce’s Sheep Camp aiid Tihe & 4 k -  
grave Ranges, Xt. Bowley Aerodrome and Mt. 
Curdie, aiid The Docker Gap and the locality of the 
alleged “reef ,” the travelling surf aces mere good, 
consisting mostly of open grass and spixiif ex plains, 
sandy l o m i  niulga flats, or gravelly surfaces. Mauy 
dry, sandy watercourses, some up to  150 yards Tl-icle, 
had to be negotiated, and experience with motor 
transport in this class of trayelling is necessary to 
avoid being bogged in the loose saiidj- grayel. 

The secret of negotiating sand-hills aiid saqdy 
crossings lies in possessing as mnch momentum as 
possible at the instant of entering them. Partially 
deflated tyres arc a n  essential, and the engine needs 
to be in bottom gear during the approaching run up 
to the sand-hills or into Dhe crossing. It pays to 
spend time making an approach to these obstacles 
i*ather than on or in them Inter on. A fast approach 
iu bottoiii gear \ d l  takc the rehicle a long T\ 

through the sand. 
Wheu progress is halted on a sandy l~atch, if pos- 

sible, back the vehicle in its tracks ani1 go forward 
again. The constant use of the hands or  a shorel 
to scoop the sand from behind or in front of the 
vheels before starting in sand is absolutely iieces- 
sary if the clutch lining is to he preserved. 

It may be necessary to  run up and back a sand- 
hill several times, cutting a little bit more track each 
tiEe before the crest is finally reached. It is quite 
useless attempting to cliaiige gears after the sandy 
patch has been reached aiicl the uchic~lc is losing 
inoniaiituiii. Some types of sandy crossings aiid 
sand-hills are more easily iiegotiatecl vitli blie greater 
niomeiituiii obtainable by using the second gear. Tiliis 
saves the racliator vater but is applicablc onlv to  
 arrow crossings or short sand-hills. 

11lnch &ad timber on the ground iiiinimises the dan- 
ger of staking, and having them psi-tially deflated in 
sandy, hunimocky, spinifex country greatly aids pro- 
gress. A thin layer of spinifea ~~nckecl  into the 
wheel tracks on tihe upper portion of the tracks on 
3 sand-hill v h e n  it has beeu found necessary to back 
clown froin it once o r  twice, will gil-e the ~vheels the 
additional grip to preserve nioiiieiituin to carry the 
vehicle through the unbroken sand higher up. A 
lolig handled shorel and a forked niulga stick are 
excellent tools for gatliering spinifes for this pur- 
pose. 

117hen selecting a road through saucer-shaped sand- 
hills on which it is intended to  returil, due regard 
must be paid to the slopes on the sick from which 
the return trip will be made. It is often easy to 
negotiate a sand-hill from one slope and iilrpossible 
to return up the other slope ewu. though a track has 
been cut down it on the outward trip. 

Keeping the tyres harJ in couiitry \\-he1 

The fitting of a small engine-operated air pump 
to Iruck engine, with about 16 feet of armoured 
air hose as a lead from the pump, makes the hila- 
tion o i  tyres an easy process, and the knowledge 
L I M L  the tyres can be easily inflated again tends to 
tue more rreyuent use of the most suitable tyre- 
pressures in the various classes of country encouii- 
Lured. \ I  i~h this air hose and a short piece of iron 
pipe t o r  inserciiig in a mallee or  “desert oak” char- 
coal fire, hign temperamre can be reached, and a 
\ \ e ~ d  can be made in a broken part if necessary. 
Ihis air hose is also extremely useful to r  cleaning 
grass seeds jiroiii a radiator when used from the 
ian side. i n  a country where water is precious, 
good racliation is necessary in a car engine, and a 
piece 01 wire gauze of about 100 mesh to the square 
iuch, mired in front o i  the radiator, saves a lot of 
grass seed and husks from entering the core spaces 
i n  the radiator, i\?hich prey eiit free air-circulation. 

Not oiie clukh tacing was burnt out on this 
trip, and this is attributed to  the judicious hand- 
ling o t  the vehicles, paying due regard to the hints 
given above. 

A useLul aid to progress in very heavy sand wheil 
i t  IS impossible to  niake a good approach t o  it, is 
the use 01 sand niats. These consist of two lengths 
ox coir matting, 18 inches wide and about 40 feeL 
long. I h e y  roll up into a neat parcel and are easily 
carried 011 a load or on the bumper bar or mud- 
guards. 

\i‘hen halted by sand, all four  wheels are cleared 
in iroiit and u iength of mat laid down in the 
wheel tracks on both sides. The rear end of each 
i1iat iiiust be tucked firmly under the front of the 
rear mhecl and the inat stretched out so as to pass 
in front of the front wheel, under which it is tucked 
laterally as far as possible, taking care t o  have a 
bend in the mat iiiimediately in front of the front 
wheel. \ \ hen  the rear wheels start to grip they 
pull the mat straight, and if the forward portion 
has been coirectly tucked under the front wheels, 
this end becoiiies anchored by the weight of the 
car in front and the car moves forward on the 
mat. 

Tile writer has tried other devices invented for 
m e  on iyheels in sandy country in Central ALIS- 
tralia, but the sand mats have proved the mosL 
c.dicient, and are in universal use by all users of 
i w t o r  transport in Central Australia to-day. 

There are often several bad 

the nest patch. 

gine temperatures are reache 
rncliator is frequently boiling 
qucnl occurrence t o  ham to 
a time x-ith the engine in 
second gear only. 

CLIMATE, FAUNA AND FL0R.A. 
C’lii~i ate.-The aiwage annual raiufall of the 

country bet.i.-een Alice Springs and 
Range in Western Australia ran 
inches. There are n 
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major portion of this area and the 
inches is that applicable to  the country 

value of 10 
in the imme- 

diate vicinity of Alice Springs. The ramfall is of 
the Summer type mostly, but occasional winter 
rains do sometimes fall both in Alice Springs and 
in the vicinity of The Petermann and Bawlinson 
Nanges. The entire area is subjected to prolonged 
droughcs, when for several years no germkating 
rains will be known to fall. 

I n  February of 1936, up t o  3 inches of rain fell 
over the eastern portion of the area, but it was 
found that out in  the western portion of the Nor- 
thern Territory and in the eastern part of Wes- 
tern Australia, north of .the Petermann and Raw- 
linson Ranges, the country had been subjected to  a 
prolonged drought. Even the spinifex was browned 
off and was green only at the base. 

I n  the summer months high temperatures and 
occasional high relative humidity prevail, and 
* ’ dry’ ’ thunderstorms are of frequent occurrence. 
The bulk of what rain does fal l  in the western 
section of the area is precipitated during this sea- 
son, mostly accompanying thunderstorms, and general 
rain is nlore the esception than the rule. 

The winter months are normally h e e  from rain 
and are characterised by bright sunshine, cold 
south-east winds, and cold nights and mornings. 
kieavy irosts are frequent both in Alice Springs 
and in  the Petermann Range during June and July, 
and their occurrence is chiefly welcomed in so f a r  
as the cold conditions render the flies inactive. The 
flies in  the summer time are extremely troublesome 
and add much t o  the already iigorous conditions 
attached t o  travel in  this country. 

Unquestionably, the most suitable time of the 
year for  travelling in  Central Australia is during 
the winter months, from May t o  September, when 
provision should be made for fairly cold conditions. 
Natural water supplies are then more likely t o  be 
more frequent and more copious after the usual 
summer rains, and climatic conditions are  at theiv 
best while the flies are, though not altogether 
absent, in their least numerical strength. 

Paurza.-Bird and animal life is, on the whole, 
scarce, though in  the vicinity of the permanent 
waters, local concentrations of birds and animals 
are to be found. Among the birds seen on the jour- 
ney and recognised were crows, eagles, sparrow- 
hawks, black cockatoos, wild turkeys, butcher-birds, 
emus, “was-bills” (a  variety of finch frequenting 
permanent waters i n  lwge numbers) and a bird 
which had the appearance and habits of a “Willy- 
Wag Tail” but seemed larger than those in the 
South-West of Western Australia. Two varieties 
of pigeons, one of which is locally termed a “rock 
pigeon, ” were seen near the various mater supplies. 

Animal life is scarcer than bird-life and the fol- 
lowing animals mere seen :-Kangaroos (red and 
grey), rock wallabies, a species of small marsupial 
inhabiting spinifex flats and locally termed a “des- 
ert rat,” foxes, dingoes, wild cats (domestic species 
gone wild and much sought after by natives as a 
food) and rabbits. 

No snakes were seen, and only small varieties of 
lizards were occasionally observed. 

Numerous ant species were noted and a number 
of “trap-door” spider holes were also seen. Rab- 
bits occur throughout the whole area, being parti- 

colarly numerous in the Petermann and Musgrave 
Iiaiigca. Their tracks were seen in  the desert sand- 
hill country north of the Robert Range in  Western 
Anstralia, and the rabbits which inhabit this 
locality mast be producing a particularly hardy 
species, as succulent vegetation suitable for pro- 
\-iding the iiecessary moisture for  these animals is 
extremely scarce here. 

Judging iroiii the numerous warrens that have 
been dug out by the natives (the female aborigines 
do this work), the rabbit must be regarded as a 
mlcome addition to their diet. 

Flora.-Practically the whole of the country 
tras-elled through from Pewee’s Sheep Camp to the 
Western Australian Bolder can be included in  the 
vegetational divisions characterised by “Desert with 
spinifex and belts of ~ O T V  shrubs” and ‘(Mulga biish.” 
I n  some places the former type predominates and 
in  others the latter, but a mixture of the two types 
mould be a better classification. 

I n  the sand-hill country north of the Miisgrave 
Ranges, large areas of grey inulga scrub are to  be 
seen, while over the border in Western Australia, 
mulga scrub is scarce, and spinifex, stunted mallee 
and desert oitlr are the predominant species. 

Wide “buck-bush” aiid iiiulga flat; are frequent 
on the northern flanks of the MusgTave and Peter- 
Inann Ranges, aiid in the alluviated flats which ex- 
tend for  long distances into these ranges many 
varieties of herbaceous plants are to be found with 
grasses, ironwood trees, Bloodwood gums, white 
barked river gums, etc. 

Extensive areas of “Park-lands” (open Mulga, 
Desert Oak, Kurrajong, Quandong and Mallee 
growth, with spinifex and sparsely distributed grasses 
and shrubs), are characteristic of much of the area. 

All of the prominent dry water courses such as 
the Britten Jones, the Opparinna, the Armstrong, 
the Irving, the Chirnsicle, the Hull and the Docker 
Rivers are thickly lined with white barked eucalypts, 
and not infrequently the river beds are also studded 
with the same gums. 

At the Docker River there are numerous Blood- 
woocl trees on the flats, and occasional trees of the 
same species occur further east in the Petermann 
Ranges. 

The variety of spinifex commonly known as “Por- 
cupine Spinifex” and which grows in stroag rounded 
isolated clumps and is particularly obnoxious to 
travel through, does not occur west o€ Quartz Hill. 
The greater portion of the spinifex seen belongs to 
the “soft” variety which when burnt is edible by 
stock. I n  latitudes further north than those visited, 
the “Porcupine” spinif ex predominates. 

“Native dj‘ig” trees are numerous on the low 
gneissic and’granitic hills of the Pllusgrave and Peter- 
mann Ranges, and a species of (‘Fir Tree” is nearly 
always associated with them in thcse localities. A 
dark-green leaved shrub with a habit of gsowing in  
clumps on the more elevated portions of the lox* 
gneissic hills, and possessing numerous, f airly 
straight main stems coming up from the base is locally 
termed a “Spear tree.” I t  has a pithy centre and 
has a light white wood. The stems of this shrub are 
straightened by fire and used by the natives as s p e ~ r  
shafts. 



Parakylia is plentifnl on the sandy loam mulga 
flats betwern Pearce’s Sheep Camp and the Mus- 
grave Ranges. Myoporiuni (poison for camels), salt- 
bush, beef I V O O ~ ,  prickly acacia, wind-grass, and a 
i imber  of wildflowers of a leguminous species and 
daisies were also noted on the journey. The Sturi 
Pea was not observed to occnr in this part of the 
interior, though further south, in the north o€ Soutli 
Australia, it is f airly coniinon. 

?. 

WATEl? STJPPLIBX. 
From Pearce’s Sheep C m p  onwards it will be 

noticed from the Table of Distances appearing in an 
earlier part of this report, that only three waters 
were used by the expedition. The information able 
to be offered abont this all-important subject is there- 
fore very limited, since, with the exception of a soak 
dug at the eastern side of the bed of the Docker 
River at 2.3 mil% north-west of Liviiigstme Pass, 
the writer saw no other waters. 

Indultna Soak (Iadullr,z on South Anstralian 
maps) at 74 miles out along the track from Pearce‘s 
Sheep Camp can bc rrgayded as a permanent water. 
It is called a “~~oal~age” but is in reality a gravity 
spring. The water issues from sheared aiid crushed 
gneiss on the eastern side oP some lov gneiss hills, 
which latter are suiliciently jointed aiid broken to  
absorb rain water falling them. iKitchell’s Knob 
lies about 4 iniles clue south of it aiid is an tin- 
mistakable landmark in this locallity. The water is 
excellent mhen the old water lying in the excavation 
a t  the spring has been baled out and a fresh supply 
allowed to make. 

Piltardie Rock-Hole, 205 miles along the track 
from Indultna Soak, was the next mater used. This 
is a well-lniomn and well-used series of rockholes in 
a gorge in a quartzite ridge in the Petermann Ranges. 
A cairn has been erected on the ridge on the eastern 
shoulder of the gap close to the water, and cannot 
very -well be missed by a traveller. These rockholes 
can be relied 011 at all times as they are deep and 
vrell shaded, and hold a large quantity of 11-ater. The 
mater is of excellent quality. 

Warrapzuza Water-hole, 83 miles further out 
along the track from Piltardie Rock-hole, and about 
2 miles soubh-west of the Rnined Ramparts, mas 
&e next water used, and though containing plenty 
oP good water a t  the time of o w  visit caiinot he re- 
lied o n  as a permanent water. 

a4hont 2 miles trorth-.\rest of Liviiigstoiit. Pass 
there is a wry good aoalmge in the bed of the I3oclwi~ 
River on the eastern side. The waler 
a Pair supply could ‘le ~ e l i e d  on ereii 
of seasons. 

There are undoubtedly many permanent vatem in 
tlie Petermann Ranges, but they are difficult to find 
without the help of local natives. The natives are 
not always willing to supply information about their 
water supplies, and it is sometimes necessary to use 
inethods other than those based on vocal and sign 
principles to obtain the desired information. 

In the 3% mile to the inch map accoinpanying this 
repoi+, a nuniber of waters located and used by 
hfessrs. Talbot and Blatchford during a camel jonr- 
ney into the Petermann and Rawlinson Ranges in 
1931 are shown. For information concerning water 
supplies in the Miisgrave, Peterinann and Rawlinson 

Ranges, reference may he made to the following pnb- 
lished reports (with plans) :- 

Reports on Prospecting Operations in bhe Mus- 
grave, Maim and Toinkinson Ranges (with 
plans), by L. A. Wells and F. R. George. 
South Australian Parliamentary Paper No. 
54, 1904. 

Joiirnal (with plans) o€ the Government Pros- 
pecting Expedition to the South-Western 
Portions of the Northern Territory, by F. 
13. George, South Australian Parliamen- 
tary Paper No. 50, 1907, Vol. 111. 

Extracts iroiii Jonrnals of Explorations, Fow- 
ler’s Bay to Ra.wliiison Ranges (with plans), 
by R. T. Maurice. South Australian Par- 
liaineiitary Paper No. 43, 1904. 

These Parliamentary Papers are axailable at the 
l’erth Public Library. 

The geological forniatioii of tlie Musgravc, Peter- 
iiiann and Rawliiison Ranges is particularly favour- 
able to the formation of rock-holes in the dry water- 
courses cut in the steep sided hills. A number of 
sandy creek beds 011 t,he flat country immediately 
adjacent to the hills also afford likely spots for creek- 
bed soakages. 

Xanp ideal well sites v-ere seen on the Pringe o€ 
the ranges, and it wonld be possible to provide artifi- 
ea1 waters at very frequent intervals from Eran- 
dariina Bluff in the Musgrave Ranges right out to 
the Western Australian Border. 

A few remarks about the transporting of water 
supplies, etc., when using motor transport, may be 
of value to those not already experienced in this 
matter. 

Mostly all natural surface waters suffer from pol- 
lution by organic matter, both animal and vegetable, 
and will not stand being closely coniked in full 
drums or containers for periods of over three days. 
It; is a good practice to only Chree parts fill the con- 
tainers and to remove the p!ugs every night. This 
pcrmits a free access of air vith the necessary oxygen 
to prevent destruction of bacteria and their subse- 
quent putrefaction. It is possible on long inland 
journeys to drink only boiled water; a little extra 
organisation is necessary to insure this, hut the added 
saiety from sickness is well worth the trouble. 

Half inch rubber hose in lengths of 8 or 10 feet 
is nsefnl for siphoning water from large containers, 
and a filling funnel of largc size with a gauze dia- 
phragm is indispensable when filling from limited 
supplies o r  in a strong wind. Water has frequently 
to be carried from rockholes, access to which is very 
difficult, aiid provision shon!d be made in the equip- 
mrnt for  closed containers of $-gallon capacity only, 
with which to do this worli. Forty pounds 
as much as a fairly strong inan will carry wit 
out of many of the places where roclrhole 
ns~ially found. 

NBT’ITES. 
The south-western corner of the Northern Terri- 

tory has always b e w  a stronghold of 
igines, the good pastoral country 
waters of the mountainous area affording excellent 
feeding grounds for natire game. Dnriiig recent 
Tears a rectangular area of some 28,300 square milrs 
of country embracing the Petermann Ranges, the 
Olia Chain, and portion of Chc Mnsgrare Range, has 
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been set aside in the extreme south-western corner 
of the Northern Territory by the Commoiiwealth 
Government as an Aboriginal Reserve. d Western 
Australian Aboriginail Reserve joins this reserve on 
the west. Permission must be obtained from the re- 
spectire Governments concerned to  enter these re- 
serves for any purpose. 

On the outward journey no natives were met with, 
though their tracks and the smoke from the hunt- 
ing fires were frequently seen. On the return journey 
a b u t  200 of both seses including men, women and 
children were encountered in three individual parties. 
Two small parties encountered at Piltardie Rock- 
hole and near Gordon Hill were quite friendly dis- 
posed towards the party though they knew no word 
of English. These natives mere entirely nude and 
were in reasonably good physical condition. 

A larger party o f  some 100 in number were camper1 
at Indultna Soak, and some of these were partially 
clothed and were, on the whole, rather poor physical 
specimens. This particular ?ssemblage of natives was 
gathered at Indultna Soak in order to trade dingo- 
scalps with European dingo-trappers (“Doggers”) 
who operate in the Musgrave Range t o  the south. 

The only weapons seen in the possession of the 
males were mulga-tipped spears and worneras-the 
boomerang and shield do not appear to constitute 
part of this tribe’s weapons. Of possible anthro- 
pological interest may be the observance o f  two long- 
bearded female aborigines amongst a party seen at 
Piltardie Rock-hole in the Petermann Ranges. An- 
other interesting feature about this tribe of natives 
is the extraordinary size of the “coolimans” used by 
the females as containers of water and cayied on 
a hollow circular pad of human hair on their heads. 
Several of these “coolimans” seen would be about 
4 feet long, 18 inchps wide and 1 foot deep in the 
deeq?est part. 

The expedition was not molested in any way by 
the natives, and it has been the writer’s experience 
in many other parts of the Northern Territory as 
well as on this trip, that providing a few simple laws 
are obeyed by the party, little trouble need be anti- 
cipated from the natives. It is very advisable not 
to camp close to  the water supply; bush natives come 
k t o  water much the same as do wild animals, and 
the presence of a camp 011 the water may disturb 
them. Natives should never be permitted to  come 
into the camp on any pretext, and likewise their 
camps should not be disturbed by the white man. 

PHYSIOGRAPEY. 
The tTTo most prominent features of the physio- 

graphy of this portion of Central Australia are the 
isolated hills and continuous ranges of hills, and the 
wide level areas o f  flat to undulating sandy country 
surrounding them. 

The country travelled through from Alice Springs 
to west of the Western Australian border forms por- 
tion of the great inland plateau which extends well 
up into the Northern Territory, eastwards into 
Queensland, south-rvards into South Australia, and 
westwards to near the north-vestern coast of West- 
ern Australia. Near Alice Springs the general eleva- 
tion of the plain country is about 1,900 feet above 
sea-level, whilst further to the south, a little to the 
north of the Musgrave Ranges, it is in the vicinity 

of from 1,500 to 1,600 feet above sea-level. The 
heights of the hills and ranges rising out OP this 
plateau vaiy froni 50 to  2,000 ieet. 

The Musgrar-e Ranges are composed of high rough 
hills and spuss o€ gneissic and granitic rocks rising 
to a height of about 2,000 feet above the level of the 
surrounding country. They present a bold scalloped 
front to  the north, and the differences in composi- 
tion of the Tast mass of mainly gneissic material 
composing them are very prominently displayed in  
the remarkable strike lines of the various beds seen 
to be folded along axes having mostly an east-west 
trend. Rugged massiveness is suggested by the topo- 
graphy of these ranges, and there is no individual 
outstanding formation which controls their topo- 
graphic expression. 

Numerous ravines are cut into the slopes of these 
ranges, and every here and there a wide alluviated 
valley extends through them from north to south. 
The drainage from the ranges is carried out a few 
miles oaly, in sandy creek and river beds, dry for the 
greater part of the year, to be absorbed into the sandy 
spinifex and mnlga country to the north and south. 

Further west the topogmphic forms change, and 
the massiiTe forms of the Musgraves give place to 
the picturesque dip-slopes and erosion escarpments 
OP the curstas in the south-eastern end of the Olia 
chain. I n  this section of the country several thick 
quartzite bands occur in the gneissic series, and it is 
these bands which dominate the topographic forms 
in the OXa Chain, the Petermann Ranges and the 
Ra~vlinson Ranges. Flanked on both sides, as they 
frequently we, by less resistant weathering material 
in the nature of basic and acidic gneisses, and being 
folded into steeply dipping beds, the hogback type of 
ridge becomes prevalent, and the Petermann Ranges 
are largely composed of quartzite dip-slopes, erosion- 
escarpments, residual cappings, and hogbacks. Tho 
gneissic and granitic roclis form a gently rounded 
type of hill and are confined to low rises m,d hills 
in the flat saacly country immediately flanking the 
ranges. 

The Bawlinso11 Ranges were not visited, but nmny 
miles of broken ranges extending westwards from 
Livingstone Pass near the Western Australian border 
have the same topographic expression, and from in- 
formation contained in the chapter in this report 
dealing u7ith the geology, it will be seen that these 
hills are continuous with the Rawlinson Ranges and 
that the latter are composed of the same rocks as the 
Petemann Ranges. 

Blood’s Range and South’s Range, north of the 
Petermaim Range and visible from it, appear to 
trend more nearly east and west than the Petermann 
Range, which has a north-west by west trend. The 
sky-line of these ranges suggests gentle dipping scdi- 
mentary be s, only, and other observers report f l a t  

Range is composed of sandstone. 
Hogbacks of quartzite occur as fa r  north as the 

Docker Gap, and then to the north-west by west of 
this point the Walter James Range is seen as a long, 
high, flat-topped mass suggestive again of qnartzite, 
which is dipping only fairly gently, and surroimded 
by flat sandy desert country with numerous sand- 
hills. South from the Walter James Range .,nd 
separated from it by sand-hills and sandy spinifex 
country, the northesn front of Mural Crescent 

Blood’s Range 4 is entirely quartzite and South’s 
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forms a striking feature running east and west. 
This structure has a similar topographic ex- 
pression to that of the western end of the Petermaan 
Banges, and is probably composed of quartzite and 
gneiss apparently dipping steeply to the north. 

A little north oi: west h o m  the Walter James 
Range and separated from it by a comparatively 
short stretch of desert country (U t o  14 miles) 
lies the liobert Range, and it appears to be formed 
largely of red sandstone dipping to  th+south a t  a 
high angle. From tlie outline of this range there 
is a suggestion of quartzite being interbedded with 
the sandstone. 

At  a distance o t  8 to  9 miles north of the Bobert 
Range, a series OL low broken sandstone ridges runs 
north and south and has a fairly even sky-line with 
well-defined bluffs at its northern end and at inter- 
vals along it. This formation was visited and, as 
was expected from its topographic expression, 
proved to be sandstone dipping gently in various 
directions. 

The hills o i  the l’etermann Kanges do not rise as 
high above the general level of the surrounding 
country as do those of the Musgrave lianges, 1,500 
feet being possibly the inaxiinuiii height attained. 
Even so this brings the general level of the crests 
of the Peterrnann and Kawlmson Banges somewhere 
near 3,400 feet above sea level. A 1934 map of 
the Northern ii‘ei-ritory shows the Petermann 
Ranges at 4,000-3,500 feet above sea level, but this 
is probably excessive. There is no trigonometrical 
survey of this part of Central Australia and the 
ligures cluotecl above are estimates only. An alti- 
meter on one oi the aeroplanes attached to the 
expedition showed the height of Mt. Bowley landing 
ground in the Petermann Ranges as 2,000 feet above 
sea level. 

The outstanding feature of the topography of 
the l’ewrmann Ranges and that portion of the 
Kawlinson lianges extending westwards from the 
Western Australian border, is the dominating in- 
fluence exercised on it by the quartzite beds which 
appear t o  cap the gneisses. These quartzite beds 
are up to  300 feet thick in places, and are particu- 
larly noticeable at “The Ruined Ramparts” near 
Livingstone Pass i n  the Petermann Ranges. 

The sand-hill connti-y encountered between 
L’earce’s Shwp Camp and Erandirrina Bluff in the 
Musgrave Ranges and north-west of the Docker Gap 
i n  \ \  esterii Australia, calls for some comment. I n  
both instances the sand ridges bear no direct rela- 
tion to the direction o f  the prevailing winds and 
are, for the most part, corered with inulga or spiiii- 
I’cLx growths. 

The binding action of the roots of this vegeta- 
tion and the protection afforded the sand by the 
top gro.i\-th, prevents the extensive formation o t  
liew sand ridges o r  the migration of those already 
existing, under present cliinatic conditions. It 
would appear then, that these sand ridges had been 
fornied under more arid conditions than those pre- 
vailing to-clay. There are some sand ridges in these 
localities completely devoid of vegetation, and 
others wn which the lower slopes only are covered, 
but speaking generally, the presence of thick 
growths of vegetation on the sand-hill country 
gives rise to  the thought that existkg flora and 

climatic conditions could not very well have pre- 
Tailed at the time of the lormation of the sand- 
ridges. 

The drainage of the whole area is, of course, of 
the inland type, and although many dry water- 
coiirses are to  be seen extending northwards from 
the noi+hern flank of the Petermanii Ranges, none 
o f  thein goes very far before dying out in the 
sandy desert. 

That portion o f  Western Australia risible to the 
north a i d  west €rom the lox- sandstone hills north 
of the Robert Range, presents a low even horizon, 
aiid as far as the eye can see, consists of spinifex 
covered sand-ridges and flats, with occasional 
patches of iniilga and sparsely distributed desert 
oak (Cnsziarinn i l e c [ ~ i c i s ~ ~ e ‘ ( i ~ ) .  To the south and 
south-vest the view is limited by the bold broken 
rkyline of the Rawlinson Ranges, running in a gen- 
eral eRst anil w s t  direction for  sonie GO miles. 

GEOLOGY. 
I n  a recent paper b j  Dr. C. Chcwings’ on Central 

Anstralian Geology, the most recent conceptions of 
the stratigraphical sequence compiled from the writ- 
ings of E. T. L. Brown, Professor R. Tate, J. A. 
Watt, Dr. L. K. Ward, Professor W. Howchin, Sir 
Eilgen-orth David, Sir Douglas Mawson and Dr. C. 
T. 3facligaii are set out in Table No. 1. 

The conception of tlie existence of a great sunk- 
land between tvTo shields of Archaean rocks is brought 
forward aiid amply justified by detailed structural 
and palaeontological evidence. 

‘The observations made by the writer of this re- 
port during recent journeys in portions of the area 
discussed by Dr. Chewing3 were, for  reasons men- 
tioned in the introductory chapter to this report, of 
a very cursory nature. They do not produce any 
conclusive evidence in rebuttal of Dr. Chewing’s 
findings, although it will be f oniid necessary to make 
some remarks which do not strengthen his conception 
i-rith respect to  the Pre-Pertatataka rocks. 

n of the Ordovician beds, 
which are a feature of the Aiiiadcus Sunkland, into 
Western Australia, which 1 Cheiviags states‘ may pos- 
sibly be the case, was found to be a reasonable 
assumption, and quartzites and sandstones which 
probably belong to the Ordovician series were found 
as fnr  west as 50 niilw iiisiilc the TVestern Australian 

A westerly contiii 

t)orai.lv. 
The chief point 011 wliich the writer differs 

Ur. Chemings anil most other observers of the Pre- 
itataka Series (the Pre-Nullagines of Western 
raliap ~iomciiclature) in Central Australia is in 

the Ijrcaking up o€ this wries into the Pertaknima 
(Oldcia ‘l-’roterozoic) and Arunta ( Azoic-Archaca 
Series on strnctwal gronncls. 

The typc locality of the Pertaknurr 
southern flank of the Heavitree Gap 
Xiaedonnell Ranges, two miles south o 
&lost obserrers havc regarded the 
liient of a highly jointed, southerly dipping quartzite 

ZOop Oit., p. 151, para. 1. 
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assigned to these beds by diEerent observei-s, their 
unconformable junction with the underlying gneissic 
rocks has generally $eon accepted. Ward3 and Chew- 
ings' have both concluded that this quartzite bed is 
a basal bed on an unconforniabYe surface of rocks of 
Achaean age. 

The Arunta complex as exposed in the Macdomell 
Ranges consists of ortho- and para-gneisses, very 
many varieties of basic schists, gametiferous and 
quartz-mica schists, slates, quartzites, dense silicified 
metamorphosed argillaceous sediments with gariiets, 
graphitic schists, granite, 1)egniatite and basic dykes. 
Metamorphosed lams and pyroclastics also occur to 
a minor extent. 

It is in this coniplex of basal rocks in which gold, 
wolfram, tin and mica deposits occur in Central Aus- 
tralia. No mineralisation is known to have taken 
place in any of the rocks of younger age, and in 
this respect the series coilforms to the Pre-Nullagine 
metalliferous rocks of Western Australia. 

Considering now the relation of this supposed 
quartzite bed (Chewings' No. 1 quartzite) to the 
underlying rocks. The rough hilly stretch of coun- 
try surrounding tlie town of Alice Springs is com- 
posed mainly of gneiss, some it very finely banded 
and the rest of it coarsely banded. Judged by the 
even thickness and considerable length, 2 to 3 miles 
in places, of certain finer banded portions of it, the 
conclusion that these stretches are paragneisses is  
reasonable. Some bonldery hills when viewed closely 
do not present a gneissic appearance, but when seen 
from a distance in the correct lighting give a very 
distinct indication o f  a weathered, coarsely gneissic 
mass. These are the gneissic granites of the series. 
Other bouldery granitic hills do not present any 
suggestion of gneissification, and these, in the writ- 
er 's opinion, are the weathered surfaces of an in- 
trnsive granite which has not been subjected to 
folding, aiid which may probably be the granite 
From which the miiieralising solntions have been de- 
lived. 

Observatioiis on the strike and dip of the planes 
of gneissosity in all the gneissic material, whether 
that immediately Lliiderlying the quartzite bed or  
further away from it in the gneissic granite to the 
north, show that the strike and dip of this quartzite 
band conforms with that of the planes of gneissosity 
in the beds below. 

Careful investigations livere made in the finer 
grained basic gneisses immediately below the 
quartzite band in the Heavitree Gap Range, with 
the object of ascertaining whether the planes of 
gneissosity o r  schistosity could be seen to be cut- 
ting across bedding pla~ics, but with a negative 
result. 

The coincidence in strike and dip of the bedding 
planes in the quartzite and underlying gneisses 
and schists must therefore be recognised. 

Viewing this striking erosion escarpment from 
the north, the even nature of the junction line be- 
tween the quartzite and the beds below is very 
marked, and mere the uriderlyiiig beds portion of 
an uninetamorphosed sedimentary series an uncon- 

Ward, L. I<., Notes on The Geological Structiire of Ceiitrxl 
Australia: Trans. Roy. Soe. Sooth Auqt , T'ol. XLIX.. p. 62 
(bottom of page). 

013. Clit., p. 143. 
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formity ~ ~ o u l c l  not eren be thought of. The con- 
tact must be regarded as a conformable one on 
the topogmpliie evidence arailable here. 

There are thick quartzite beds in the recognised 
Arunta complex, notably at Winnecke, and in West- 
ern Australia a t  Chittering, a short distance north 
of Perth, and south of Southern Cross in the Til- 
garn Goldfield, and the evidence quoted above points 
to the Heavitree Gap quartzite being a bed in a 
conforinable series. 

The break in succession in the Peihknurra Seiies 
must lie ni~ich loiver down in the succession than is 
generally coneei-ved. and if the margins of the 
coarsely gneissic granite could be mapped, possibly 
an ancoiiformit~ could be shown to exist there. 

Shifting the scene of the discussion now to the 
Peterinaim Ranges, where, on evidence gathered 
froiii other observers, Dr. Chemings premises the 
exis' -nee of the Pertalinurra quartzite, it mill be 
sliox-n that the writer was unable to recognise the 
unconforinity bet\\-een the Pertaknurra quartzite 
aiid the Arunta complex forming the southern or  
Pitjentara Shield. 

The rocks of the Pitjentara (southern) Shield 
are essentially the same in nature and origin as 
those of the Arunta (northern) Shield, i.e., they are 
crystalline yocks of a granitic, gneissic, or schistose 
habit, and are rightly regarded as being of the same 
age, namely, Azoic-Archaan. 

A similarity in the geology of the two shields is 
apparent, and in the Petermann and east Rawlin- 
son Ranges the striking topographical features of 
the Macdonnell Ranges are reproduced, only on a 
smaller scale. The quartzite bed so prominent at 
the Heavitvee Gap Range near Alice Springs, dom- 
inates the structure in the Peterinann and Rawlin- 
son Ranges, aiid it is here seen folded aiid warped, 
forniing hogback ridges, cuestas, and dome?. It is 
iiivaded liy frequent cpiartx reefs mid agrees in all 
iixtiiner2 with Dr. Chewings ' No. 1 quartzite 01' 

I ~ s a l  bed of the Pertaknurra Series. 
As iu the vicinity o f  Alice Springs, the strike and 

dip of this quartzite bed mas found to be the same 
as the strike niid dip of the planes of gneissosity or 
schistosity in the underlying gneisses and schists, 
ant1 the junction of the t v o  types was seen to be 
conformable. 
In the nest o f  hills of which Gordon Hill is the 

iiiosl prominent, a t  the south-eastern end of the Olia 
Chain, sereral horizons of quartzite in the gneissic 
series are plaiiily visible, and tlie strike and dip of 
the bedding planes in the quartzite and of the 
planes of gneisqosity &re concordant. The hogback 
in \vhich is situated Piltardie Rockhole is composed 
of one main band of steeply dipping quartzite with 
one minor parallel band separated by coarse basic 
gneissic material. These quartzites are nninistak- 
ably part 8 a conformable series, and in every in- 
stance where their contact with the underlying beds 
could be observed in the western section of the 
I'etermaan Ranges, i t  mas found that the junction 
vas  even, and that the strikes and dips of the two 
rock types v-ere eoncordant. 

Great diifticulty hae been expei*iencecl in Western 
Australia whw seeking to find an unconformity in 
the Pre-Nullagine rocks. They have been classified 
into ser"ics$, viz., Yilgarn, Ralgoorlie, Mt. Barren- 
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Stirling Range Series, etc., purely on lithological o r  
geographical grounds, but no conclusive evidence of 
the existence of a major unconforniity in the Pre- 
Nullagine rocks has pet been established. The mi te r  
prefers to regard the Pertalaiurra Series of the Mac- 
donne11 Ranges and tlie Petermann and Eastern Raw- 
linson Ranges as consisting predominantly of quart- 
zite, forming an horizon in a great series of nieta- 
morphosed unf omiliferous roclis. The foundation 
rocks are  included in tihis serie?, and it is thought 
that a close csaminatiorl of the boundiuics OP the 
more coarscly crystalline gneissic portions 
reveal an unconforniity. 

The route folloived on the expedition did iiot yer- 
init of an esaniination of Ayer’s Rock or Mt. Olga, 
the nearest point of approach being sonie 30 miles 
to the south. Dr. Chewings considers’ that these two 
very prominent topographic features are remnants of 
the Pertatataka (Nullagiiic) Series resting on the 
basement rocf~s of the southern or Pitjentara Shield, 
and that the souther11 fault line of the Ainadens 
Sunkland lies to the north of them. 

An opportunity will be availed of here to quote a 
description of tlie rocks composing the Mt. Olga line 
of residues macle by Mr. T. Blatchford, sometime 
Testern Australian Goreriiinent Geologist, as a re- 
sult of his inspection of them in 1931, and kindly 
made available to the writer in a personal communi- 
cation. They are, he states, “coniposed entirely of 
rounded boulders, cemented together in a silicified 
matrix of grit. Viewed froni the \vest, the western 
elid presents three higli rocB knobs, separated by tn-o 
narrow chasms which are wide enOt7gh to  be passable 
by man. Ftroni tlie eaeterii aspect there are quite a 
number of smaller knobs, but none approaching in 
height those of the western end. The boulders coni- 
prise a most varied assortment of granites, por- 
phyrieso pegniatites and quartz. Quartzite boulders 
are rare. Amongst .the more basic varieties, the most 
common are pwphyrites, basalts, vesicular basalts, 
clolwites and gabbros. The size of the boulders 
varies enornionsly j some of the largest would prob- 
ably meigli oiie or two tons but such ai-e exceptional, 
the greater proportion being of the weight of a fen- 
omces up to say fift.y pounds.” 

“Many of the boulders have flattened sides, which, 
coupled with tbc extraordinary collection of diff erent 
rock types, suggest that the deposit is the resnlt of 
glacial action. Unfortunately we were unable to ob- 
tain samples which mere definitely faceted or deeply 
grooved, but there were so niaiiy polished faces that 
I consider theiu? is little doubt that the deposit has 
been transported and dumped by a glacier. We 
found no other occurrence of a conglomerate with 
the same characteristics. ” 

Assuming Dr. Chewing’ classification of the Mount 
Olga residues to be correck, namely, that they are of 
the Pertatataka (Nullagine) Series, then Blatch- 
ford’s observations indicate a glacial period in the 
Nullagine ( Pertatataka) sequence. This possibility 
does not seem to haw been noticed in any of the 
many exposures o€ Nullagine rocks in Western Aus- 
tralia. The &It. Olga beds hai-e been described by 
other observers as boulde~ conglomerates, and the 
suggestion of a glacial origin does not seem to have 
been made before. The occui-rence of a glacial 
period in Newer Proterozoic (Nullagine o r  Pertata- 
taka) times is inferred froin the presence of tillites 

e Adelaide Series (Newer Proterozoic) [Pertata- 

cit., p. 150 (bottom of page). 

taka (Central Australia) o r  Nullagine (Western 
Australia) ] in South Australia. In discussing the 
Pertatataka (Nullagine) Series, Dr. C. T. Madigan6 
comments as follows :- 

“The Pertatat aka (Nullagine) seas were very 
extensive. They stretched from the Macdonnell 
Ranges southvard to cover most of South Aus- 
tralia, and eastmircl to  an nnknown distance. 
Xo evidencc of a glacial period, to comespond 
with thc Sturtian tillitcs o f  the Adelaide Series, 
has been found, though this .vva specially sought 
in the western BIacdonnells. The basal beds of 
the Nullagine, in lower latitudes, are doubtfully 
placed as flnvio-glacial. but the highlands shed- 
diiig the ice responsible for the Sturtian tillite 
appears to have lain to the fa r  south-south-west 
of the Blacdonnells in the neighbourhood of tlie 
present Gawler Ranges in South Austzalia.” 

The presence o f  such rocks as vescicular basalts 
and dolerites in the Aft. Olga assemblage is note- 
wn4iy, since igneous rocks are not known to occur 
in tlie known Nullagine (Pertatataka) formation in 
Central Australia. 

The Nullagine formation so extensively developed 
in the north of Western Australia has a aonsiderable 
intrusive and extrusive igneous facies, and in North 
Australia the basalt,.; of the upper Victoria River, 
mhich are so strongly developed in the vicinity of 
Catfish Yard, in all probability belong to the Nulla- 
giiie (Pertatataka) formation. 

In the same personal comunication as mentioned 
above, Mr. Blatchford states that between Mt. Olga 
and Piltmdie Rock-hole in a distance of about 60 
miles on a west by north course, two low sandstone 
a i d  quartzite ridges were crossed. The presence of 
this sandstone may ham some structural significance, 
but as the details of its occurrence are not known to  
the writer, nothing o f  value can be gained by dis- 
cussing it furtiher. 

From the description of tlie country passed over 
by F. George, fxom the Musgrave Ranges to the 
north of Mt. Olga’, it would seem that the Pitjentara 
(southern) Shield extended north of Mt. Olga, and 
that the southern niargin of tlie sunkland lay 
therefore somewhere to  tihe north. The Larapinta 
Series (Ordovician) occupies the country north of 
a line drawn to pass roughly through GoydeiJs 
Springs, north of Mt. Connor, Ayer’s Rock and Mt. 
Olga, and its probable westerly continuation will 
iiow be considered. 

Dr. Chewing$ describes ihc Larapinta succession 
iu Central Australia as follows :- 
“1. Marena red sandstone and quartzite beds 400 

to 900 feet thick, form the upper portion of 
the Lampiixta Series. 

feet thick with calcareous fossiliferous bands 
a t  the base, where the quartzite staxbs. 

3. Stairway quartzite and sandstone, over 1,000 
feet tihicli. These beds weather into serrated 
forms that suggest the name. 

4. Stairway Valley be& are fossilifero the 
top, immediately under the quartzite, in thin 
calcaiwns bands, below which are 400 feet 
of shale arid date. 

These rest upon 
2. Mai-ena Valley shales and mudstone, 400 to 7 

6Madigan, C. T The Geology of The Eastern Naedonnell 
Ranges, Central -4;straliz: Trans. Roy. SOC. South Aust., Vol. 
IavI.. D. 107. 

George, 1”. R., Prospecting Operations i n  The Musgrave 
Nsnn  and Tomkinson Ranges, by 1,. A. Wells and F R: 
George (with plans) : South Bust. Pnrl. Paper No. 54, pp, 
6-8. 1904. 

8 Op. cit., p. 143, 
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5.  No. 4 quartzite, the basal beds, at Ellery’s Creek 
over 3,001) feet thick with a narron- flagstone 
band in  one place. 

Note :-Larapiiita beds are the special feature 
of the sunliland and owe their preservation to 
having been faulted down e92 masse. Subse- 
quently the beds were folded, and erosion has ex- 
posed many fossil localities.” 

H e  premises the probable extension of this suuk- 
land into Western Australia,” that is, that the Lara- 
pinta (Ordovician) Series extends westwards across 
the border. That this is a reasonable deduction will 
be seen from the paragraphs which follow. 

O n  following the Docker River north-west from 
Livingstone Pass, a number of bold hills and short 
ranges composed of highly folded quartzite and 
giieiss are to be seen on either side for a distance of 
about 7 miles northerly from the pass. At  the 
Docker Gap itselfl, situated some 13 miles north- 
west of Livingstone Pass, the gneiss has disappeared, 
and the low ranges in this vicinity through which 
the Docker River has cut its way, are composed en- 
tirely of a dense, highly jointed quartzite, dipping 
mostly to the north but showing signs of foldiw in 
the varying istrilces of the outcrops. East-west 
strikes pwdominate here. For 3 o r  4 miles iiorth- 
west of the Docker Gap, short, strong quartzite 
ridges with a g e n e d  east-west trend mav be ob- 
semed, and at a distance of about 6 to  7 miles north- 
east of the same poiiit the western end of Blood’s 
Range comes into view. 

This range runs nearly east and west for  a total 
length of about 55 miles, and when viewed from the 
south and south-we& presents the topographic ex- 
pression fiharaoterisiic of the quartzite formations 
in the known Larapinta Series elsen-here in Central 
Australia. 

George: Tiethis? and Basedod’ describe the 
rocks of Blood’s Range as northerly dipping quart- 
zites, aid George states that the highest point of the 
range is abont 800 feet ahove the general level of the 
surrounding country. ,4t a distance of about 12 miles 
south of Mt. Harris, which is situated in Blood’s 
Range, Georgez3 reports a quartz blow in quartzite, 
<and it therefore seems probable that this loeality 
is somewhere near the northern limit of the southern 
or Pitjentam Shield in this vicinity. 

At an average distance of about 12 i d e s  noikh of 
Blood’s Range, and i-uiiiiing nearly parallel with it 
for  its length of about 24 miles, is South’s Range, 
and this is described by George as being coniposed of 
northerly dipping red, TiThite and yellow sandstone. 
It ~vould appear then that we haw here in South’s 
and Blood’s Ranges some sedimentary beds whose 
lithological chitracteristics, stratigraphical succession 
and structural position ~ ~ o u l c l  siiggest that they were 
the iiptul*necl edges of the Larapiiita Series corre- 
sponding to similar beds much further to the iiorth 
and which dip in the opposite direction. Dr. Chew- 
ings“ summarises the position as follows :- 

I ‘Blood’s Range, according to George, Tietkens and 
Basedow, appears to  be the southern limit of the 
great sandstone and quartzite area of Larapinta rocks 

a Op. cit p. 151. 
1 0 0 ~ .  c i i  p. 8. 

Tietken;, W. H., 1889 Journal of The Central Australian 
Exploring Espedition, witli map and section: C. E. Bristow, 
Govt. Printer. Adelaide. 1891. 

l2 Easedov, H., 1926, Geological Report on The Peterman11 
Ranges, Central Auustrnlia: Geographical Journal, 1939, pp. 
259-265. 

Op. cit p. 8. 
“Op. tit'.: p. 151  (top of page). 

that extends ~~-estmarcls from Gardiner’s Range, Glen 
Edith, and Laurie’s Creek, apparently vithout P 
break to the Western Australian border. Along its 
southern edge the Blood’s Range and South’s Range 
beds are upturned in the same way that the Lam- 
pinta Series are seen to overlook the Glen Helen Val- 
ley, on the opposite (north) side of the sunkland, 
only in the opposite direction, for Blood’s Range and 
South’s Range dip north?’ 

ilt the Wester11 Australian border this sunkland 
must be at least 50 iniies broad in a north and south 
clirection, and its probable esteiit into TVesterii Ails- 
t id in  will now be coilsidered. 

Proceeding in a general nwth-west by west direc- 
tion irom the Docker Gap, with the exception of the 
few quartzite hills and short ridges previously men- 
tioned, no outcrops are encountered until an air-line 
distance of about 52 miles has been travelled. The 
Walter James Range, situated in approxjmately the 
same latitude as Blood’s Range, is passed on the 
northern side and it appears to be composed of 
quartzite. It has a flat shy-line for the most part, 
but presents a broken appearance nt its southern end. 
A prospector reported to the writer that there was 
no quartz, mica, sandstone or shale in it, that it mas 
coinposed of quartzite, and thai the main bulk of the 
range mas oriented north and south. Circumstances 
did not perinit of a visit to this range, but observa- 
tions through field glasses convereil the impression 
thzt there were some steeply dippiiig qiiartzite beds 
011 its eastmi side. 

The tirst outcrop encountered in the desert country 
on a north-west by west course from the Docker Gap 
IS about 50 miles out, where a low mass of broken 
sandstone hills with a general north-soutli trend rises 
to a height of about 100 feet above the general level 
of the surrounding sanclhills and flat saiidy spinifex 
country. The southern end of these hills lies some 8 
i d e s  north of the Robert Range, and their eastern 
flank extends for about 8 or 9 miics northwards and 
is mnrlred by conspicuous bluffs and gaps. The sand- 
stone mathers brick red, is eurrent-bedded, caverii- 
ous, aucl contains occasional small mnter-.\voru pebbles 
of quartzite distributecl through it, the pebbles not 
being coiifiiiccl to say  particular horizon. The strike 
and dip varies, two prominent directions being N. 
40” TV. and east and west with dips of from 20” to 
45” south.rvards. It is folded into gentle anticlines 
and synclines with horizontal east-mst axes where 
seen in the southern exposures. 

This nest of hills is separated from the Robert 
Range to the south by fiat sand-ridge country, and 
although this range was not visited it can be stated 
with a fair degree of certainty, as the resuit of field- 
glass iiispection in a uemarkably clear atmosphere 
Prom a distance o€ about 9 miles, that it is composed 
largely of the same red sandstone. The Robert Range 
has a geiieral east-west extension of about 10 miles, 
and the sqdstone beds appear to strike east aiict 

Geoi*gelG reports occasional sandstone outcrops in 
the desert countiy north of South’s Range; Wairnan 
Rocks, situated about 64 miles north-north-east from 
the Docker Gap, being composed of this rock. 

On lithological and structural grounds it seems to 
be a reasonable suggestion that the lower quartzite 
beds of the Lasapinta (Ordovician) Series are repre- 

west and to \ dip flatly to the south. 

Op. cit., p. 12. 
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sented in Blood's Range and the Walter James Range, 
and that South's Rangr and the Robert Range with 
the sanclstoiie hills situated about 9 niilcs north of it, 
belong to the sandstone €acies of the same series. 

The northern edge of the Pitjentara (Southern) 
Shield mould appear to  lie along a line drawn ap- 
proximately in an east-west direction a little south 
of thr Docker Gap, extending .westwards to  at least 
as f a r  as the Robert Range in TVestern Australia, 
and passing eastwards to the north of Mount Currie 
in the Northern Territory as  postulat&l by Dr. 
Chewings." The extent of thesr probable Larapinta 
(Ordorician) rocks in Western Austmlia .ivestei*ly 
and to the north of the Robert Range is not known, 
ancl cannot be surmised in the present state of our 
geological knoTvledgr of this part of the State. Dr. 
Chewings" suggests that the westeiii limit of the 
sunkland in which the Larapinta (Ordovician) beds 
are the special feature, maF be somewhere in the 
vicinity of the mestern sidr of Lake Hoplrins in 
Western Australia, 011 account OC the presence there 
of a ring of ranges and the exposnre of limestone 
beds. 

Reverting now to the geology of that portion of 
the JIiisgrave Ranges passed through on the journey, 
it is regretted that circumstances permitted 01 observ- 
ations of such a nature only as make possible the 
remarks contained in the paragraphs below. 

The Mnsgraves were reached froiii the north in  
the vicinity of Eraiidirrillna Huff, just inside the 
Northern Territory border, in approximate longi- 
tude 132" 15' E. after passing over a wide stretch 
of red sandy loam flats with some sand-hills. About 
13 miles north of this bluff there is  an exposure of a 
very coarse grained porphyritic granite o f  a very 
fresh appearance, in which the ferromagnesian min- 
emls are preseiit t o  a very minor extent only. There 
are a few thin quartz veins in this granite, and in 
one of the niajor joints a "gnamma-hole" has been 
developed The granite is level with the sandy 
ground surface a i d  is exposed for only about two 
square chains. It does not show any trace of 
a gneissic structure arid no other exposures of a 
similar type were seen anywhere on the journey. 

Ey  f a r  the greater portion of the outcrops passed 
over in a westerly course along the northern flaiik 
of the Musgrave Ranges consisted of granite and 
gneiss. The granite weathers to low rounded hills 
which are soinetirlies bonldery and sometimes 
smooth, and does not possess any gneissic struc- 
ture. The gneiss seen appears to be mainly ortho- 
gneiss derived from a granitic magma, and many 
degrees of gneissosity, ranging from a wide ancl 
barely perceptible banding right down t o  a nearly 
schistose structure, are to be seen. In these gneisses 
there is  a lack of sharpness in contact between 
the acidic anil more basic portions and sometimes, 
as at  Ifitchell's Knob, the banding has a fine flow- 
like structure and even closes in alniost circnlar 
forms. Some gneisses were seen north of IIitchell's 
Knob, ~vliieh, on account of the sharp contact be- 
tween the acidic aid more basic portions, the rela- 
tively narroy width of the type (mostly basic), its 
continuity of outcrop, the presence of pitching drag- 
folds, and in one instance the distinet recognition 
of diminishing gain-size towards the top of the 
bed, can be surely classified as paragneisses. 

~ 

l 6Op.  cit., Nap p. 1 5 5 ,  
ti OD. eit,., p. 150, 

A hint o f  the existence of extensive bed6 of para- 
gneisses is obtained mhen the mass of the Musgrave 
Ranges lying t o  the south of a long and wide re- 
entrant betn-een Erandirrinna Bluff and Mitchell's 
I<noh is viewed froiii Mitchell's Knob in the late 
afternoon of a, bright clay. Long, continuous, CUT:- 

iiig and .\rary narrov bands of rocks of contrasti1:g 
co1our, cali then be seen to  stretch for miles in a 
yenera1 east and \Test dircction, conveying the im- 
pression of a vast sedirnentary series highly folileJ 
iutd steeply dipping. 

Xear Indultna (Tnrlulka on South Australian maps) 
about 1 miles north of Mitchell's Knob, the 
es are invaded by pegmatite, and short nar- 

row quartz lenses with tourmaline are of frequent 
occurrence. Tourmaline and quartz were not seen 
in association in any other locality. 

In  many of the dry creek beds which run north 
froin the Musgraves near their ivmtern extremity, 
nunierous slabs and sub-rectangnlar pieces of 
quartzite occur, and in the ranges to the south 
there is a distinct suggestion of narrow steeply d i p  
ping beds which are probably composed of quartzite. 

Generally speaking, the axes of the folds in this 
obviously highly folded complex strike east and 
res t ,  but there are many deviations from this direc- 
tion, particularly in that portion of the Musgrave 
Ranges vhich runs northwards from Mounts Morris 
and Woodward, where strikes approximating t o  
\vest-north-yest are persistent for many miles. 

Some fragments of a fresh, medium grained basic 
rock with the maero.;copic characteristics of a 
dolerite were seen near Indultua Soak. This rock is 
prolxtbly present in the complex here as intrusive 
dykes, since numerous occurrences of fresh basic 
clvlies are known in the Mnsgrare Ranges further to 
the south, and are also reported to  exist in parts of 
the Petei4ma,iin and Ra>vlinsoii Ranges. 

On  the northern flank of the Musgrave Ranges 
there are no i*ocl;s of a younger age than the Pre- 
Pei*tatatalm Series (Pre-Nullagine) -011 the southern 
flank there are some scdiinentar7 beds which, accoi-d- 
iiig to  Jack-, arc of Cretaceous, Ordovician anil 
Cambrian ages. It would seem that Chemings" re- 
gards Jacks ' Cambrian as Pertatataka (Nullagine) . 
Aver's Rock and &It. Connor, though almost certainly 
belonging to the Pertatataka Series, cannot be re- 
garded as flanking the Ifusgrave Ranges to  the north, 
separated as they are from the latter by a very wide 
stretch of sandy c1esei.t country. 

The predominant rock types noted in the Musgrave 
Ranges mere acid and basic para-gneisses, ortho- 
gneisses of a granitic origin, quartzites, gneissic 
granite and niassire granite. Similar rocks wrre 
noted in the Pcteriiiaiiii anil eastern poi-tion of Ihr 
Rawlinson Ranges, with the notable difference that 
in the latter areas quartzite predominates and the 
proportion of gneiqses of a slightly more basic nature 
increases. 

Nowhere in this semi-mountainous area of Pre- 
Nullag5ue rocks is there any development of a vol- 
canic, or intiwive igneous phase coniparable with thc 

there ally inarlied parallel between these 
Peteitmann and Rawlinson Ranges rock 
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other lithological divisions of the Western Australian 
Pre-Nullagine Series. They do not contain nearly as 
inany distinct rock-types as occur in say the Arltunga 
or Vinnecke areas in Central Australia, and they 
clearly lack the noticeable 1-ariety of inetamorphic, 
sedimentary, volcanic and intruske igneous rocks of 
the mineral fields o f  North Australia and the other 
Central Australian gold localities such as Tanami and 
The Granites. 

Throughout the Pctei-maiin, Rawlinson and Mus - 
grave Ranges there is a moderate development of 
quartz as short lenses and stringers in the planes of 
gneissosity of the various gneisses, arid occasionally 
in bedding planes and tension cracks in quartzite. I n  
the vicinity of Indnltna Soak in the Musgrave Ranges 
these quartz veins are associatect n-it11 tourinaliiie, but 
in most of the other occurrences noted, the quartz was 
either entirely glassy o r  vas  sparsely impregnated 
with titaniferous haematite. Occasional pegmatite 
dykes of small extent occur in the gneiss, and these, 
like the quartz veins, iollow the planes of foliation 
or gneissosity. 

It is probable that the rounded ontcrops of non- 
gneissic granite, the only unmetamorphosed rock 
(with the exceptio11 of basic dykes) occui-ring in the 
area under discussion, represents an intrusive granite 
Prom nThich the pegmatite dykes and quartz reins 
have been derived. 

An ontstanding feature of the outcropping rocks 
in tlie Musgrace, Petermann and Rawlinson Ranges 
is the remarkable freshness and hardness of all of tile 
rocks. The bands of softer, inore “kindly” looking, 
ironstained and fissile rocks frequently associated with 
Central Australian mineral fields are conspicuous by 
their absence here. There is not nearly as 1inxc11 
detrital and reef quartz in this area either, when com 
pared with other mineral-bearing localities in rocks 
of similar age in Central Australia. A fairly steady 
east and west strike varied by occasional stretches of 
coimtry -ivhcrc n west-north-west strike prevails ex- 
tends for a diistaaee of nearly Z 0  iniles, and the im- 
pression is gained froni a study of structural features 
llii~onghout this length that although crustal cle- 
foiiiiation has been severe, it ha5 not been of the same 
niag~nitnde as that associated with other ininera:- 
bearing localities in rocks of the saine age in other 
parts of Central, North and Western Australia. 

For  those ivho favour the necessity for the exist- 
ence of north-south strikes, or strikes approaching 
thereto, before m y  l1ope can be held out for the ex- 
istence of mineralised belts of counti-y, there is little 
encouragement in this long length of possible mineral- 
bearing country. Strangely enough, belts of Pre- 
Nullagine rocks both in Wester11 Austntlia and in 
North Australia which hare a general cast-west trend 
have been found to  be barren of mineral contents, 
while on tlie other hand ,just such belts of country at 
Rrltungn, Winnecke and Teiniants Creek in Ceiitral 
Anstralia caiyy gold reefs. 

It is not unreasonable to coine to the conclusion. 
based solely on coinpaiGon T&h other gold-bearing 
areas in rocks of similar age in other parts of Central, 
North, and Western Australia, that the Musgmre, 
Petermann and Radinson Range areas a x  not 
1)roinising rnetallif erous provinces. It may be nrgecl 
against this statement that it is not bacli’ed by de- 
tailed investigation and that it is too sweeping. It is 
backed, however, by the statements of some widely 
experienced geologists i ~ l i o  h a x  visited the area be- 
fore the writer, and what is perhaps more important, 

by the experience of a great niany TTery good 
prospectors-only good prospectors can operate in 
this part of Australitz--x*ho ha\-e spent a great deal 
of time with the pick, shorel, dish and dolly pot, and 
who have mostly failed to raise a colour of gold in 
this part of Anstralia which has come to be counmonlr 
known as “Lasseter’s country.” 

PROSPECTING OPER-4T’IONS I N  THE MUSGRAVE, 
PETERMAN?? AND RAWLINSON RANGES. 

On account of the relative inaccessibility of the 
country eniliracing these ranges, situated as they are 
in perhaps tlzc most arid part of the Australian 

may be pardonable for the general public 
to have the impres.;ion that this area is but little 
known to prospectors. This is not correct, as will be 
shown by snbsec~uent paragraphs. 

The Nusgrave Ranges, being situated closest to the 
main overland telegraph route, have perhaps received 
most attention from prospectors. I n  the ;veal% 1900 
a i d  1901 the Sonth Australiaa Gorernmel~t sent two 
eqeditioiis under tlie leadership of Messrs. R. T. 
Aianrice and TP. R. ~Iur ray  on journej-s of explora- 
tion from Foivler’s Bay to the Ran-linsoa Ranges, and 
from Fowler’s Bay to Cambridge &If. Although 
these journey- vere niainly in tlie natnre of esplora- 
tory vork, a considerable ainou~lt of prospecting mas 
clone on both trips Ti-here the route passecl through 
the Nusgmve, Xann and Rawliason Ranges, and the 
leaders of these expeditions report’@ very disappoint- 
inglj- on the mirleral possibilities of the range cocnt~y. 

s. L. 9. Wells and F. R. George led 
lian Gorernmmt prospectillg pa 

into the Musgraw, &Ian11 and Toinliinson Ranges, 
and in the subsequent reportn Mr. L. A. Wells codd 
not hold out any bright prospects, from a mineral 
point of view, for  the countT traversed. 

The )Pcterniann Ranges were eshauqtively pros- 
p ec ted during a 11 other S onth Bustraliaa G oveinment 
Prospecting Espeditiorr sent out under the leadership 
o f  F. R. Georcc in  1905. In  the subsequent repo~t*’ 
011 these operations Compileil by W. R. Murray, it 
is observed lhat the only place in the Petermaun 
Ranges d i e re  traccb of gold could be foulld was at 
Foster’s Clifl’, and these traces TveTe found in a 
“floater” of quartz and were cel%aidy not indicative 
of payable gold. 

The first recorded details of the topography m d  
geography of tlie Petermann and Itawlillsox1 Ranges 
mul ted  from the exploration by E. Giles in this part 
of Australia in 1874, aiid appears in a volullle written 
by E. Gi l~s . ‘~  Oiles does not appear to have done any 
systematic or ercn intermittent pi*ospeeting, or  if he 
did, no niention is made of the mineral possibilities 
of the country in  his mritings. It is probable that 
Giles was the first white man to visit the Pcteiinann 
Ranges, and hc certainly did not discover any free 
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\ O l .  111 
s3 Giles, E., Instralia Twice Traversed : The Romance of 

Exploration, being 8 Narrative compiled from the Journals of 
Five Exploring Esixditions into and througlr Centrat South 
Australia. and Wc.;tern Auntrnlin from 1572 to 18713. Vois. 
T. and 11. Pnblished by Smnpson Low, Xarston, Senrle & 
Rivington, London, 1889. 
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:old tlierr, othern isr he v-oidti ha\ e mentioned the 
f:ict in hi3 trritinps. 

The 1Ior11 Scientific Expcclitioll to Central h n s -  
tridia, in 1596 and a Central Australian Exploring 
Expeclitioii in lSS9 traveiwd portions of the area 
mider discussion, a i d  although the reports on these 
rxpedifioiis are not nrailable to the mriter, neither 
expeclition could have found Pree gold in payable 
quaiititr since there are 110 records of aiiy payable 
gold having been found in this part of Australia. 

one of tlie last of the official expehiitions, or  at 
least those having persons among thcir number who 
possessed some geological trainiiig, is the journey 
inade by the late Dr. H. Iiasedow in 192G.24 This 
publication has not been see11 by the writer, b i t  no 
discovery of payable gold was made, otherwise tlie 
fact ~ ~ o u l c l  be xd l  1- inown. 

In the gear 1931 i\i'essrs. Blatchford and Talbot, 
two Western Australian geologists who spent inany 
years in the service of the Geological Survey of 
Western Australia, and v-ho possess a mi& know- 
ledge of the goldfields of this State, accoiiipaiiied the 
second expedition equippeil by thr Central Austra- 
lian Exploration Company, Ltd. (Sydney), Which 
was clespatcheil to the allege,l locality of "Lasseter's 
iteef" in the Peterinam Ranges. During this journey 
Messrs. Blatchforrl aiid Talbot trarersccl the Peter- 
nianii and Ramlinson Ranges from Piltardie Rock- 
liole in tlic east to Slnileil Watw.;, near the msterii 
est1 enlity of the Ra\\-linroils in Western Australia. 
Prospecting oprrations x-ere carried ont, hiit without 
SticcesS, by !his llarty, and the conclusion reached by 
;1Iessrs. BlatchCord aiid Talbot was that the Ra~vliii- 
boil and Pcterinaiili areas mere not a mineral nor a 
gold province, and to  further prospect them would 
br n Tvaste of time and money. 
In the pear 1930, tlie \ d l  known overlancler, Mr. 

AI. Terry, took n party oC pi'ospectors into the Peter- 
11iann and Rnwlinsou Ranges starting from the over- 

aph liiie. Tncludeil in this; p a r  
s o m ~  w r y  erlieiriit C'c~ntral ,lustralian pro 
h i t  in  it ~wrsoiinl c.oniiiiiuiic.:~tine to the ITTI 

that the cvitire a i m  IT- unpromising from the 
point of view o f  the possible occui~eriee of gold. 
In the sanicb year Jlr. I>. XcI<a>- conducted an 

Aerial Survey Expeclitioii hito Ce i i l rd  Aiistralia and 
used the Petcrmsnii Ranges e.xteiisirely for his 
ground organisation, clcaiiiig landhig grounds be- 
t\\Teen Foster's Cliff aiid Entlw's Donic. 
ley, and at the Ruiiicd Ramparts. As 
the ground parties  ere sonic leading Central Aus- 
tralian bnshmen, and although the objects of this 
expedition m r e  mainly that e aerial inappiiig of 

r r  el.ry sta tcit ti1 :It 11 () gold was J'Ollllit ,  and 

IJ2tl.k. and  saw there at the old camp site5 of this 
l)arty, numerons miscellaiieoas collections of quartz 
and rocks. No likely auriferous country or payable 
gold has berii reported by lfr. McKay. 

..?iiotlie~ espedition on idiicli prospecting T'US car- 
riecl out by esperieiiced prospectors was that financed 
by Mr. T7. Foy, of Sydney, and led by Mr. R. Buck, 
which traversrcl the petermann Ranges as fa r  mest 

Basedow, €I., 1926, Geological Report on the Petermnnn 
Ranges, Central Australia : Geographical Journal, 1929, pp. 
259-265. 

as the Western Australiaa border in 1936. This 
party sampled niinierous qtiartz reefs and in no case 
was anything approaching payable gold found, 
although one of the prospectors on this trip reported 
to the writer that traces of gold were found in thin 
quartz veins in the vicinity of Livingstone Pass in 
the Petermanr, Ranges. 

The paragraphs above deal with the operations 
o f  organised Government, scientific, o r  private e v e -  
ditioiis known to the writer through the medium 
of published reports or persoual knowledge. There 
may possibly have been other expeditions, and in 
this resum6 the observations of the surveyors who 
carried out tlie major triangulation surveys of the 
northern part of South ,4ustralia in the latter half of 
the nineteenth century have not been taken into ac- 
count. Ai'essrs. E. C. Playford aiid T. J. Worgaii, 
who w x e  for many years prominently associated 
with the Mines Departnient and mining indnstry of 
the Northern Territory, and who were also sur- 
veyors who had been engaged on the inajor triangu- 
lation of the Musgrave Ranges, informed the xTriter 
some years ago that the Ifusgrave Ranges \\-ere 1111- 
proiiiising from a mineral aspect. 

Of the individual prospectors either in pairs or 
in small parties who have entered the Musgrave, 
Petermann and Rawlinson Ranges from the north, 
south, east, a d  n-est, there is no record. The name 
J. Tregnrtha and the year IS96 appears cut in the 
qnavtzite at Piltardie Rock-hole in the Petelmaan 
Ranges, and no doubt there were prospectors there 
before that year. Tregnrtha was a West Aristi*alian 
prospector and c a m  in from the mest. 
In 1904, another well-known West Anstraliaii ex- 

plorer, F. Ilann, got as f a r  east as the Ravrlinson 
Ranges and prospected round their western extreni- 
ity. Some of the Central Australian prospectors 
who have prospected in the Peteriiiann and Randin- 
son Ranges are R. TVilkinson, A. Cameron, R. West- 
garth, P. Johns, N. Croivther and L. Bloomfield and 
several of these prospectors, now . id1  advanced in 
years, personally assured the writer recently in 
Alice Springs that they had not seen inore xinlikely 
loolcing gold country anyJThere in Central Rnstra- 
lia than that eiiiliracing ihc Peterillaim and Rawlin- 
son Ranges. 

THE LASSETER MYTE.  
Strangely enough, the only person who seeins t o  

have ever found gold in this part of Australia I T ~ S  

one iiamecl Lnsseter, and he, according t o  his owii 
story, found what prospectors dream about-gold 
in large luinps sticking out of a qnartz reef. 

f0llOTVS :- 

ings in the Macdonnell Ranges t o  the west of Alice 
Springs vhilst tramlling in that country with 
horses. In  his wanderings alone he found th  
lonsly rich gold reef, and was only save 
perishing by an Afghan who found him, to  
niately restored t o  health by a surveyor named 
I-Iardinp. Several years later he set 
ing and again found this reef, the 
its position with his instmments. 
on zetirning to  civilisation they f o m  
to be an hour and 
lated position of t 
consequence. (See page 29.) 

In  brief, Tiassetei*'s story of the d 

Early in the twentieth century he 



In 1929 or 1930, as a result of personal representa- 
tions made by Lasseter to residents of Sydney, the 
Central Australian Exploration Company, Ltd., de- 
spatched a well equipped party vith Lasseter as 
guide to  again locate this reef. The result of this 
expedition was that Lasseter again found the reef 
when by himself, but perished in the Petermann 
Ranges. 

The story of Lasseter’s lost gold reef has been 
given to the world in book form as an historical 

and only those uninitiated in the psychology 
of gold prospecting will fail to see in it the utter 
lack of any evidence establishing the fact that Las- 
seter ever found any gold of any description. 

Dealing with a few of the more important aspects 
of the case against the supposition that Lasseter 
ever found a gold reef, we must first of all enquire 
into the truth or otherwise of his statement that  
he was in that part  of the country when he claims 
to have first discovered the reef. Prior to his de- 
parture from Alice Springs on the journey from 
which he did not return, and on which he claimed 
to have again found his reef, he was closely ques- 
tioned by a number of old residents of Central 
Australia who knew the country to the west of 
Alice Springs. H e  mas unable to answer questions 
relating t o  various names and places and could not 
fix positions familiar to  his interrogators. H e  could 
not, in fact, give any correct information about any 
building, store o r  Government office in Alice Springs 
a t  that time, and the consensus of opinion mas 
that he had never been in Central Australia before 
the time of his being questioned. The Government 
administrative officers who also questioned him 
firmly believed that Lasseter was suffering from 
delusions, and he certainly failed to convince any- 
body in Central Australia that he had ever been 
there before. 

Dr. L. IC. Ward, Government Geologist of South 
Australia, interviewed Lasseter in 1929 and coiii- 
ments as follows on the result of that interview‘:- 

“Lasseter was unable to give any satisfactoiy 
account of his alleged movements after leaving Arl- 
tnnga, and it mas impossible to arrive at any con- 
clusions as to where he had been a t  the time of his 
claimed discovery. With tragic irony he stated that 
he was anxious that no one should perish from 
thirst on the track t o  the find, and wanted the 
Government to lay a pipe line from the Gascoyne 
River in Western Australia prior t o  the resunip- 
tion of the search for the reef. Lasseter stated that 
he made his may back to settlement on foot, after 
losing his last horse at the western end of Lake 
Amadeus.” 

In a letter published in the Sydney “Bulletin” 
on July 15, 1936, a correspondent who Imem Las- 
seter personally submits evidence distinctly in fa- 
vour of the conception that Lasseter could easily 
be suffering from hallucinations when he claimed to 
have found this fabulously rich gold reef. 

It is not unlikely that the germ of the hallu- 
cination responsible for Lasseter’s claim to the dis- 

old reef had its origin in a novel 
entitled “Blood Tracks of the Bush,” by Simpson 
Newland, published by Gay and Hancock, Ltd., Lon- 

2 6 1 d r i ~ ~ ~  Ion L., Lasseter’s Last Ride: Published by 
(Many subsequent Blessrs. Ankus L Robertson, Sydney, 1931. 

editions.) * Personal communication. 

don, 1919, where, in Chapter XP., pages 12Q-134, an  
account of the imaginary existence of rich gold de- 
posits in this part of Australia is given. The cir- 
cumstances associated v i th  this fictitious gold occur- 
rence bear a remarkable resemblance to Lasseter‘s 
story, and from information contained in the Sydney 
“Bulletin,” prex-iouslg mentioned, it is very probable 

The obvious trimming to  Lasseter’s story whereby 
the position of kis reef located by Harding by astro- 
nomical methods was considered to be in error by 
100 miles (no direction is stated) on account of a 
watch error of la hours will not  stand investigation. 
Time is not required in the determination of latitude, 
but is essential for the 11-orking out of longitude. An 
error of 14 hours in time would mean not an error 
of 100 miles in longitude, but of about 1,100 miles, 
hence this story cannot be given any weight as a 
reason for the elusive nature of the locdity of this 
lost gold-reef, 

Another very strange aspect of the case is the fact 
that a period 01 some 30 years was allowed to  lapse 
by Lasseter before he made any attempt to exploit 
his alleged find. This, of course, when viewed in the 
light of what genuine gold-geekers will do and suffer 
in pursuit of gold is sufficient evidence in itself to 
st‘mp the &id as mythical. The d o l e  of the area 
where this alleged reef exists is accessible to camel 
transport, given the right time of the year and a nor- 
mal season, ancl it can he confidently asserted that 
there is hardly a square mile of this part of Aus- 
tralia that has not been seen by white men since the 
year 1900. 

A feature of the story is the difficulty expeiienced 
by Lasseter in again locating this reef when with the 
last expedition which he accompanied as a guide. If  
he Tvei-e able in the first place to get through this 
country with horses he must have been a redly first- 
class bushman, and as this part of Australia is par- 
ticularly prolific i n  distant landniarks and he had the 
sight of an El Dorado to spur a bushman’s instincts 
in the matter of fising the landmarlcs in his mind, 
then surely he sho~dcl linow within a few miles of 
where this reef mas situated. There is no doubt that 
his lack of knowledge and experience of the country 
was the cause of his failure to survive its pitfalls, 
and ultimately led to his death. 

In recent years several claims to the discovery of 
Lasseter’s lost reef have been made; in each instame 
as in Lasseter’s ow11 case, the reef has been seen by 
only the alleged discoverer. Strangely enough too, 
when nearing the supposed locality of the reef, the 
finder generally either quarrels with his ‘mate or for 
some other reason goes away by himself awl returns 
with the statement that he has found the reef, but 
never yet has anyone produced any speciinens whicli 
unquestionably came from the reef. Specimens have 
at times been produced ivhich are alleged to be from 
this reef, but, iiivestigation has c+itablishecl the fact 
that they ha\ c actually been obtained from other 
sources. 

To the writer’s mind, ono of the strongest argu- 
ments against the probable esi5tzuce of a quartz reef 
studdecl vith gold arid ontcropl)iiig for a consider- 
able length in this part of Australia is the fact that 
not a t  any time have any of ilie natives who inhabit 
this country e r r r  1xoduccrl to the white men who go 
into it or those with whoni some of them come in con- 

’1 



tact at the Hermannsbarg Mission, any speciinens 
of either tin ore or sold. Nost of the iiiland natives 
of Australia know what brings the white man into 
their country, as is evidenixd by the manner in mhich 
even the most unci\7ilised of them approach a camp 
with rlnartz-crystals, haematite in quartz, any unawal 
dewlopment of mica, or, in fact, any vhat to them 
is an unusual rock occurrence. Prospectors with an 
intimate knowledge of the nati.c.e tongue and native 
cnstonis liave eonibed this so-called “Lasseter’s 
country7’ with the aid of natives who 
in it and lived in it for yeam, and 
out of it firmly coilviilced that LasseteiJs Reef is a 
myth. It is wrong to think that because a large por- 
tion of “1,asseter’s country” id desert nothing is 
Biiown of it. The natives hat.e been for cenkurles 
and still are, hunting oyer it, and over thousands of 
square miles of it the natives ~$1 tell yon there is 
not even a pebble of white quaitz. 

A detailed analysis of all of the statements asso- 
ciated with the alleged finding of a fabibuilously rich 
gold-reef in Central Australia br  one named Las- 
seter is not intended in this repol*t, and 011ly the 
most obvious flam in the story have been dealt with 
abore. In conjunction with the paragraDhs under 
this heading of “The Lasseter Mytl1,” it n~ould he as 
well to i idude  a summary of the geological informa- 
tion set out in pre6ons chapters haviiig a bewing 
on the subject under immediate review. 

There is, to  begin -with. the outstarding consistency 
in the results ani1 reports of the prospecting parties 
alld inclii~idual prospectors ~ ~ h o  ham operated in the 
only possible area d i e r e  gold could occw in this part 
of Aiistralia, nainelp, the Miisgrave, Peterinam and 
Rawlinsou Ranges. These iwnlts have shown that 
the country, though pussibly golclbearing, is of a most 
unpromising nature, and that the most that has ever 
heen obtained in it is traces o f  g 

The conelnsioir ar*izircd at 1))- 
ml(1 Talbot, TTest crn AIL lian geologists mith a. 
v e q  estensive Irnowledge of goIt1 and its inaniler of 
occuiwlicc, after an  extens n.1ic.y tIl1*041 the 
Petermaim and Ran-liiison s, was that thesr 

id not  constitute a pr inetallif eroiis pro- 
The vi%cr wishes to associate himself with 

hat  a detailed knowlcilge 
nown gold-bearing areas 

in Central and ralia (gained in his capa- 
ernmcnt Geologist for the 

Northei*ii Territory over a pei*iod of three years) as 
vie11 as many in Vestern Anstralia, helps him to 
ari*irc at his conelnsion. 

There is a xwy grrat area of d i a t  has becomc to 
be lrnoivii as ffLasseter’s Coiinti’y” in which there is 
no geological possibility of the occurrence of gold- 
reefs oi’ any other niinerals nsnally associated with 
the gold-bearing rocks of Central ilustralia. At the 
risk of aiding any future findeys of Lasseter’s Reef, 
and in the hope of providing some means whereby 
the boizn fides of such finders may be gauged, this 
area of totalIy inlpossible gold country will be de- 
scribed. (SCP Plate TV.)  I t  embodies all that por- 
tion o f  Central Australia situated westwards of the 
overland trlegraph line aiid lying betrveen t~5-o np- 
proximately east and west lines located as follows :- 

The norther11 boundary line can be said to start 
imiiiediatelj- south of Heavitree Gap 2 miles south 
of the t o ~ n  of Alice Springs, and extends westwards 
aloilg the southern flank of the Macdonnell Ranges 
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to just south of Mt. Tate, then westwards to just 
north of Mt. Winter, then slightly south of west €0 

the south of Mt. Rennie, and then ill a general mest- 
erly direction for at least 50 miles into Western AUS- 
tralia. 

The southelm limit oP thir zone is inarlred by a 
line dmvn through &It. Daniel ilear the railway line, 
aboat halfway het\l.een Cro\r.n Point and Charlotte 
Waters, west-by-north to C: oyder’s Springs, then 
west-north-wst to the south-eastern end of TJake 
Ainadeus, then in a general .rr-rstevly direction north 
of lift. Cmi-ie, passing across the Western Austidian 
border between the  Docker Gal, and Lilriiigstone Pass 
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immediately north of the Petelmanu Ranges, and 
continuing for at Ieast 50 miles into Western Am- 
tralia, along the northern flank of the Rawlinsor: 
Ranges. 

This area is what is termed by Dr. Chevr-ings th 
Amadens Sunkland, and is oecnpied maialg by beds 
of Ordorician age and their recent weakheling p1’0- 
ducts. This T-ery large area of sandstone and quartzite 
belongs to a series of rocks of seilimental*y origin laid 
doim millions of year? after the period of gold intrt - 
duction into the older rocks on 11-hich they rest. Thtl 
basement rocks, the only possible gold Bearers, ar( 
buried thousands of feet deep over the major portion 
of this sunklaid. 

Outside of this area, particulai*lg to the north an4 
\\-est, the older possible gold-bearing rocks are corered 
Tl-ith thick deposits of almost horizontal sediments of 
pet another age, and only Pery infrequently are the 
olcler rocks esposecl to riew as the vesiilt of the re- 
moral of the corer rocks by weatheikig processes. 

The object of compiling the section of this report 
dealing witl1 the alleged iliscow17- of a 15ch dil- 
hearing reef in Central -4~stralia by a person namei! 
Lasseter is to  present to those people interested in 
qold-mining a few of the more salient features of 
l&at m a y  lip Iennrd “The Case agaiwt Tmseter’? 
Reef.” Tn the pwt, mni1p ~ h m o r o u s  newspaper and 
prospectus netouilts have 1)ern qiren as a “Case for* 
r,aSseteI”s Reef,” hi:t it i s  hoped that the subject 
matter of this report n.ill be found to he a more 
1 eliabIe qiide to hopeful investors than some of the 
htateinents .ivliich hare appai*eil in thc past. 

iyrd tlint “Lacseter’s - A bait to mini ’ 

to urge just as sti*ongllq the 
c antion vhen c o d  em pl ating 
mining rentiire, t 

likely, the prospec 
Australia. srliich more than 

01’ vi11 lie informed is 
probably “Lnwter’f; Reef.’, 
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PROGRESS REPORT ON THE GEOLOGY AND 
MINES OB’ TIIE PILGARN GOLDFIELD 

(South of the Great Eastern Railway). 
(11. A. Ellis, B.Sc., A.O.S.Bl.) 

GENERAL GEOLOGY. 
In  a resume of the general geology of this area 

niade by the writer at the conclusion of the 1935 
field-season and published in the Annual Progress 
lieport of the Geological Survey for 1935, several 
tentative conceptions of the geological structure 
were set out, i t  being pointed out a t  the time that 
tliese ideas were subject to  revisioii as progress in 
field-irork was made. 

Up to the close of field-work in 1935, no evidence 
sul(icieiit to establish the intrusive natwe of any 
of the grecnsloiie hiid been discovered, but tomards 
the end of the 1936 field season, esariiination of’ the 
hilly country imiiiec1i:itely south of Southern Cross, 

*easonably good, revealed the 
sheared basic igneous rock 

rehsive into a highly sheaved basic rock calli- 

id mainly 01’ a variety of lioriiblende classified 
r. Simpson, Gorernmeut n’liiieralogist and Ana- 

ssociated with this basic igncous intrusive rock 
it of m a l l  patches of a basic 

peginatite, occurring in the intrusive rock in much 
the same niaiiner as does a normal pegmatite in 
granitic masses. 

Esaniiuation 01 black mineral concentrates from 
very decoinposed basic rocks from the licinity of 
Marrel Loch reveals the presence of chromite, 
hence it is reasonable to assume a probable ultra- 
basic composition for these rocks, and also attri- 
bute to  thein a probable intrusive habit. 

It can nom be stated that some of the greenstones 
are iiitrusive, bat this feature has in no way been 
h i n d  to  aEeet or influence the occurrence of gold. 

Oiie result of the regional mapping has been to 
establish an order of succession for the various 
rock-types occurring in this portion of the Tilgarn 
Cfoldfielcl. This system of inetainorphic rocks starts 
o i l  with the greenstone series a t  the base and passes 
upvrards, xyith the increasing denlopment of the 
sedimentary phase, to the iuetaiiiorphosed sediments 
of Ti-hat has been known as the Tilgarn seyies. 

i t  has been decided to refer to  the whole of the 
iiietamorpliic rocks of the Tilgarn Goldfield as the 
Yilgarn system, and to subdivide this system into 
two series, namely, the greenstone series and the 
irhitestone series, of which the former is the lower in 
the stratigraphical succession and hence the older. 

The greenstone series embraces the rocks of a 
basic or intermediate composition derived from a 
volcaiiic o r  intrusive igneous origin. The term in- 
cludes the dark colonred sediments, tuffs, and all 
lraginental volcanic inaterial associated with the 
flow and intrusive volcanic rocks. 

The whitestone series embraces tlie recognised 
metamorphosed sediments of an acid composition, 
previously referred t o  as the Yilgarn system by 
4ir. Blatchford (G.S,W.A. Bulletin No. 63). 

THE BROAD GEOLOGICAL STRUCTURE. 
The ultimate key to the major geological struc- 

ture of the gold-bearing belt of the Pilgarn Gold- 
field, south of the Great Eastern Railway, was 
found in the distribution of the ferruginous quartz- 
ites o r  jaspilites (“Jaspers” of the prospector), 
and when these failed, in the distribution of a recog- 
nisable band in the greenstone series characterised 
by being coniposed of anthopliyllite with associated 
ironstone, and cellular and banded secondary silica 
formations. 

The structure can be fairly completely indicated as 
far south as the Cheriton group at the southern end of 
Parker’s Range, but the paucity of outcrops and the 
dense scrub froiii this point south to the southern 
boundary of the goldfield, has prevented the elnci- 
dation of the inajor structure in this portion of the 
area investigated. The only known auriferous lo- 
cality south of Parker’s Range in the Pilgarn 
Goldfield is Forrestonia, aiid from structural data 
obtaiiiable froin the South and &fiddle Ironcap, this 
ocenrreiice ~ ~ o n l d  appear to be situated on 01. near 
thr axis of an anticlinal crossfold trending north- 
cas t  am1 south-west. 

The structure of the Yilgnrn system. and hence 
tile distribution of the rock types, is coiitrolled 
Iwirnarily by two sets of folding, the axes of 
which lie practically a t  right angles to each other. 
The first system took place along axes having a 
general north-north-west and south-south-east 
trenci, and r+sulted in a series of generally parallel, 
tightly folded anticlines and synclines. These folds 
mere not always spinmetrical, aiid overturned asym- 
rnetiical anticlines and syiicliiies form part of this 
folded system, the major folds of which arc aiiti- 
clinoria and synclinoria. 

Superimposed upon this series of folds, either 
subsequent to or coincident with the folding period 
during which the first series mas formed, is  a series 
of crossfolds which has produced a buckling of 
the main N.N.E.-S.S.W. series, and has been re- 




