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Opel"a tional . problems and condi tions ej~perienced during 
a geological reconnaissance of the north-eas tern :papt of the 
Canning Basin ar'e discussed, and some points of inter'est illus­
trated. 

The area is a semi-arid desert, largely covered by sand 
plains and seif dunes, with isola ted rock outcrops, breakaY/ays 
which terminate in scarps 150 feet high, scatt.ered hard claypans 
and salt lakes. 

The modified Landrovers and Morris truck used are des­
cribed and some additional modifications recormnended. 

The vegetation, animal life, climate, topography, and 
natural water supplies are described. 

The party organisation, wages paid s and astpofixes taken s 
are discussed. 

Comparisons are made with the conditions experien6ed 
previously in the south-western par't of the Canning Basin. 

As oil exploration is continuing in 1Jestern Australia, 
and as the Canning Basin is a possible oil-bearing area, the 
conditions experienced and problems arising from a geological 
investigation of such a desert area will give future operators 
some infol"ma tion that may help them to plan their programmes 
economically and safely. 

The Caruiing Basin is defined~ for geological purposes, 
as an area containing Palaeozoic, Mesozoic and Tertiary 'sediments, 
bounded on the nOl .... th by the Pl .... ecambrian of the Kimberley Region~ 
on the south by the Precambrian of the Pilbara area, and on the 
east by Precambrian rocks near the Nort.hern Territory border, and 
extending west on to the continental shelf; the Pitzroy Basin is 
in the northern, smaller basin within the Canning Basin. 

The area surveyed in 1955 covers the north-east part of 
the Canning Basin, and includes the Military 4-milc Map Sheets of 
Bill iluna, Mt. Bannerman~ Cornish~ Lucas, and S tansmore. Only 
three homes teads e;cis t in this area of 35, 000 square miles and 
vehicle tracks are rare and practically confined to the Billiluna 
Sheet. Billiluna and Sturt Creek Stations both run cattle. The 
Pallottine native mission at Balgo Hill runs 500 sheep and a herd 
of goats; the number of natives (average 100) at the mission 
varies g depending on the season; the better the season the fewer 
the natives at the settlement, as most tlien go II Yra lkabout ll

• 

Fairly steep-sided scif dunes trending west to north-· 
vrest cover most of the area, particulal"ly in the southern part; 
seif dunes are long longitudinal dunes formed by bi-directional 
windsf Many claypans, 200 to 1;000 yards in diameter, are scat­
tered throughout the area and are eminently suitable for emergency 
landing s tl .... ips. 

Before the party left Canberra, air photos taken by 
ReA.A.F. in 1949 and 1953 at a scale of 1:50,000 were laid out 
and traverses planned; in this initial preparation the traverses 
were designed to cover all photo-patterns, proTIlincnt outcrops, 
and outcrops showing any· structure; at the same tllle traverses 
would avoid as many dunes as possible but cross likely surface 
wa ter localities so that 200 t.o 300 miles could be covered 1,'ii tho '-. ... ·; · 
refuelling the Landrovers or returning to base for water. 

Barometric traverses were run in conjunction with the 
geological work. Hoights ranged from 1,010 feet at Gregory Salt 
Lake to 1,700 fe e t at the Stansmore Range. 



A gravity traverse was run on the journey from Billiluna. 
to Stansmore Range and return. 
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Bulk food supplies are ordered from a retail 
and Cook) in Perth and they 21"'e designed to last 
for 6 months; the cost of about £200 represents 
least 25% on the local price. 

store 
a party of 
2, saving 

It is essential to keep the party as small as, possible, 
for not only is the food requirement increased for a larger party 
but the water carrying capacity of the vehicles has to be increased 
(at a rate of Ii gals. of water per man per day) or the range of 
the party's operation decreased. 

The essence of a regional re90nnaissance party is its 
manoeuvrability and independence; the ,personnel, particul~rly 
employees s mus t therefol'"'e be It jack-of-all-trades il and not special­
is ts 2,nd they mus t be prepared to work long and continuous hour']; 
it is better to employ field assistants (survey hand-motor drivers) 
who do more than one type of work rather than ertlploy specialists. 

The employees wages for this type of vvork al"e usually 
slightly higher' them for nOl."'f118.1 "bas e- camp" field po.l"-cies. They 
are paid per weeks about £21 to £26 made up of £16 basic uage~ 
£1.10.-. district allowani>e 9 12s. or 8spd" per day camp alloyvance 
(depending on whether they are married or not), cooking allOY12nce 
(several shillings per week) and they receive overtime for driving 
on Sundays, Travelling allowance of 2-9s. pel'" day is paid Ylhen 
tro.velling between tOVnlS s but in this co.se no camp 01'" dis tl"ict 
allowance is paid. 

In areas vlhere a surveyol'" is required to determine 
astrofixes~ it is convenient and practical to use a geologist as 
a :'booker li for recording the surveyor's observations and chrono­
meter time. 

As'a regional geological ' party's annual fuel reqUirements 
are about 1,000 gals. or more, this will prove a drain on local 
resources. Any future party should notify the loco.l fuel agent, 
at least several months before operations bogin, of the fuel 
supplies required. 

Hall's Creek draws its sup::?lies both from Derby and 
Wyndham; fuel sup:qlies come mainly from Derby 17horo 11,,11"'. L. Kent 
is the agent for Vacuum and Mr.- R. ROYlell for Shell brands 0 

Bulk food supplies and fuel for Billiluna station is carted from 
Wyndham by Mr. Findlay, carrier of l.i'Jyndham. 

In the Canning Basin there arc thousands of square miles 
wi thou t roads ~ and hundreds of sand dunes, oi thor p2.rallel and 
unbroken for miles, or IIbraidedil

• Ei thor' of these Ylould present 
problems of trc:msport; together they form 0. serious obs tacle to 
exploration. 

Therefol"e the conventional 4-"ltho-::l drive vehicles used 
in ' ordlnar~T croSS~CO'lU1tl"Y yvork need to be modifiod, and, broadly 
spoaking~ the vehicles neod to bo as liGht as possible, to have a 
shol"t wheel base, to be hco.vily sprung~ to have oversized low­
pressure tyres, and to be equipped with extra petrol and ubter 
tanks to give an extended ro.ngc of opei"la-cion. 

The Landrovors (Type 86) used in the investigation of 
the sou-ch-rICS t part of the Canning Bas in in 1954 YiUre us cd again 
in the 1955 field season. The modifications carried out on these 
vehicles in 1954 YICl"'e described il1 Records 1955/56, which should 
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be J'ead in conj1.U1c·Glon with this l"eport. The modificat.ions vv-ore 
expel"tly carl"ied out by Stores and 'Trans port. Section 9 Kal"l"'aka tta, 
Perth under supervision ?y Mr. Savage. The l"1l0l"0 :i1nportant of 
thes e modifications vicre! . 

(a) S teel pl~ ting til thick "1jvas fi tt.ed 1.U1der the eagine, gear 
box, clutch and brake ped~l linkages, in front of the steering 
linkages and the rods 8.nd fuel tank; this is necess[',ry bec2.use 
many clumps of spinifex .grow ovel" and conco2.1 large rocks, tree 
stumps and solid 2c11 t hills, anyone of which liould caus e serious 
damage if hit even at the slovvest speJds of 2-3 m. :i;:Joh. (normal 
travel is at 5-8 m.p.h.). 

(b) Reinforced bumper bar and scrub deflectors are fitted 
and Iii steel mesh attached to the bumper bar in front of the 
radia tor; this en2bles 2 vehicle to l"ctul"n over its outvlard path 
through heavy scrub Clnd not run the risk tha t bushes, novo' lemling 
into the returning vehicle~ vl ill pllllc-cure the radiator, break the 
fan belt 9 Ol~ IGl.ock the l"r-. dia tOl" tap I on I and ~lloYl the YJn tel" to 
escape. 

(c) Lovv- pressure sand track tyres 900 x 13 were fitted; these 
tyres r equired a smaller wheel and the norrl12-1 r.rhc e l had to be cut 
and re-Viclded. "B2.r--GpcClds:: Clre not l'ecoTI1i,lCnded for sand 'lilork as 
thoy tend to ;\ dig in;: vrh en under powep. 

(d) The di ffel~ential drain plugs were protected by a brass 
sleeve. 

Besides these modific2tions scver21 other alterations 
and improvements VlCrG made: 

1. Large double-acting truck-type shock absorbeps were 
fi·cted; -those are more· durable and afford greater pl"'otection 
to the springs than the conventional shock absorbers. A 
special pin was welded to the chassis to fit them. The neYl 
Landrover, type 107, has large:p shock absorbers as s tandClrd 
equipment. 

2. A second filter bOHl, fitt.ed Ulldep 
seat, was incopporated in the fuel system; 
through the air hole in the petrol cap was 
from passing into the carburettor. 

the centre front 
dust entering 

thus prevented 

3. An extra 17 gal. 'Ii{8.-cer tank o.nd an extr2. 15 gal. 
petrol tank were m01.U1ted behind the front seo.t across the 
vehicle; the tanks, on top of each other, \7o re shielded by 
pine fl~ames and rubber moUll. tinge A portable type 5lIviA 
Traegel" trans coi vcr ViaS mo1.U1 ted on the top tent: (1'!2 tor tank). 
This enabled two spare tyres to be carriod, one on each side 
of the tray ; the types were securGd by ueb straps and ~ere 
eas ily removed i-lhen required without dis turbing the loo.d. 

L! .• A durahunon canopy 9 vIi th hinged roar doops, was: 
fitted to one Landrover to provide oo.sior o.ccess to the load; 
it proved to be bette r than the co.nvas hoods. 

5. Clips wepe fitted on tho outs ide of the front bumpel" 
bar to carry complete spare front and rear springs. 

A trailer was used prim2rily in are'as where tracks exist­
ed or v/he.I'e fevi dunes occurred. It Has fitted l;: ith 8. r2.ised 
canopy o.ad oversized sand tyros of the same dimensions as those on 
the Landrovors. In the roport on the 1954 opera tion~ Yie advis cd 
against using trailers 9 but trailel"s fitted with large tyros (900 
X 13) were us cd in 1955 cmd ""feI'O f01.U1d to be better than the 
standard trailer, though not completely s~ tisfactory be'caus e it 
still rcquires t wo Landrovers to pull a Landrovep and Tp2ilc r over 
even the smo.llest of dUll.es. 
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A Morris. 4x4 30C\ilt. truck was us ed a's a bulk supply 

vehicle with the following modifications: a sp~re wheel was 
mounted under' the rear of the vehicle; 2. rebound leaf was fitted 
to the rear spring; a 90 gal. two-compa:.'t.ment wat.er tank was 
mounted behind the cabin, in the space originally occupied by the 
spare tyre; a. cylindrical air compressor was fi t ·i:.ed .- apart from 
bloYvillg up tyres, this modifica tion vvas used extens ively for clean­
ing the radiator cores blocked by dust and seeds on all vehicles; 
wooden drop sides were fitted to the tray and a set of wooden· 
cupboards with compartments was mounted on one side of the tray; 
the cupboard doors opened ou tvrnrds when the tray s ide was dropped; 
the width of the cupboards was such that two 44 gal. drums could 
s till be fitted s ide by s.ide across the width of the vehicle; 
two petrol tanks with a total capacity of 50 gals. were installed 
to give a 150-200 mile range to the vehicle; a hinged front wind­
screen was made and an electric rubber-bladed, fan was installed. 
Asbestos sheet was used for insulating the drivers cabin from the 
engine. This modification increases enormously the comfort of the 
driver in an otherwise very hot cabin; tempera tux'e gauge and 
fractional specdo metel" were fitted; fine wire mesh was attached 
to the front of radiator to prevent clogging by seeds. 

The Morris did not have to be used to cross sand dunes, 
but it proved successful in sandy country. Oversized tyres wer'e 
r'equ(;sted for the Morris but suitable wheels could not be obtained 
a t the time. 

By using a third Landrover to carry a 44 gal. drum of 
petrol, tho range of three Landrovers was about 300 miles and most 
of the traverses in 1955 across trackless country Viex'e completed 
wi thou t relying ul)on fuel from the supply vehicle. 

On bitumen roads, the Morris, c2crrying a t leas t 20-30 
cwt. load, averaged 12-14m. p. g.) on UI1S ealed sandy roads about 
8-10m.p.g., and traversing soft sandy country about 3m.p.g •• The 
petr'ol consumption for the Landrovers did not vary appreciably 
from the figures given in Record No.195S/56 - about 7 to 8m.p.go 
over sand and dQ~e country. The 900x13 sand tyres used on the 
Landrovers during the season proved invaluable for traver'sing soft 
sand country and crossing dunes, but pmlctures again wer'e nwncrous 
and annoying; on some days the lead vehicle vvould have as many as 
8 punctures. The , only additional modifications suggested for the 
Landrovers are : 

1. The fitting of a tubulnr steel carrier rack to the roof 
of the Landr'over with tho duralumin co..nopy to facilitate c.arrying 
bulky light spares such as tyres and tubes. 

20 Tho attachment, if mech2nically possible, of the engine 
and gear box shielding 'Nholly to the vehicl.:; chassis to provent 
the bolts holding the shielding to the crOSG member from shearin.g 
by vibra tion. The forward part of the shielding VJas attached 
directly to tho sump. 

3. The application of i1sa fe-T-seal 'i or irSafety-scal il to the 
tubes, to lessen the effect of punctur'ing by small stakes. This 
viscous substance is in.jected into the tube and in the event of a 
large puncture, the tube is removed and mended in the usual YJ8.y. 
The subs tanco is more efficient in high than in low pressuI'e tyres 0 

It has been favourably tested by the Defence Standards Laboratory 
and was the subject of pamphlet 29 entitled "Evaluation of Safety 
Seal as a Puncture preventativc lf Oct. 1954. The substance, con­
.sisting primnrily of mica flakes in a viscous fluid\ is manufactur 
ed by The Safety-Seal Coy., 353 High Strcet~ Northcote~ Victoria. 

4. Protection of the forward projection of tho front 
differential to prevent the differontial housing being dentod and 
knocked on the crown wheel. 

On all LandroveI's the tell. nuts holding the crovm wheel to 
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the driving shaft became loose and in some cases the nuts sheared; 
the effect is likened to ~ broken o.::le. I t is recorrn-nended that 
the differentials . on [',11 vchicles be eX2mincd 8. t the completion of 
a field season to chock specifically that the CI'OVn.1. \711e01 securing 
bolts are tight and in good condition. 

We ·21so ex~oeri enced trouble with the 1"e2.r sh2.ckle -Din 
that passed through tho chassis on the Landrovor front sprinCs. 
If a spring broke~, the sh2.clclc bolt could not be l"emoved or vIas 
removed with difficulty~ because the l"ubbor of the :r'ubber bush 
bec2.me fast ened to the; chassis. An ;loxy-torchil 01" 8. heavy jacle 
often had to b e used to free the pin. It is suggested that either 
graphite grease be used in the assembly or the pin be cut so that 
the spring bush rests on the edge of the pin and not on the whole 
length. 

TOPOGRAPHY INCLUDING SAND DUNES 
r:.~..8r _ _ -~. _ " ,. .. """ ..: . ................ ,,.::..~_ .... _ _ _ ""-~ ... ~ ...... ' •• ~ ... ,."_~ 

'1lho al titude v~ries in the desert but the vnrio.tion is 
small and gradual; hills are never more than 200 feet above the 
surrounding plo.in. Flat countrY9 covered by sand or pisolitic 
irons tone ~ often termi:L1.a tes in break2.rmys vrhich break dQlirD further 
into isol8.ted hills. 

Tho travelling conditions ncar these hills and break­
aways is good~ apo.rt from the small gullies dr2.il1.ing from them. 
The pisolitic ironstone f12. ts ~ rJhich app ear as a d2rk uniform 
smooth pat'~e1"n on air photos 9 provide soft but good travelling; 
the lead vehicle \7ill le2vo tracks about 1 inch doep ~ the fol-
10Vling vehicles co.n then move fas t and comfo1"tc,bly. 

M2.ny topogrClphic fe2. tures VlOrc Vii thou t nomes, so many 
of tho features \"jere given no.mes Y/hich have been approved by the 
Lands and Survey Dept. ~ Perth. Some photos at the end of the 
report illus tra to some; of the ll.eYJly n D.med fee. tures 0 

The sand dunes cncountered during cross-country travcrses 
VJere generally much lower thCln those crossed in the south-'ilost 
part of the basin in 1954. The ir h e i ghts avero.gec1 30-40 feet; tho 
highest one c1'"'ossed rro.s 60 fect. The dunes trend east to vvest and 
are not severely braided exce-pt in th0 southern po.rt of the area 
(particula:cly on Helcn2~ Stcmsmore~ o.nd tho Y!est-p2crt of Cornish 
Sheets) whero they are numerous o.s YfCll as braided. Hore the ir 
density is generally 15 to 17 dllil0S POl'" 5 mil cs mcnsurcd normal 
to their trond. 

Somo of the dlli'10S havo fla t tops 30 f e et Hide s whereas 
others have sh2rpcr crests; the sho.rper the crcst tho rougher is 
the -Cop. The interdune vo.llcys 0.1"0 flat o.nd covered by the 
ubigui tous spinifex and o.co.cit?c~ but they usu2.11y provide fo.ir 
travolling conditions. Tho higher 2nd more v/oll defiIwd the dUllCS ~ 
th8 bettor tho interdune valley for tro.vclling. 

The dunes are generally fixc.;d by spinife.x:~ scrub 2.nd s orne 
large gums, but the top of the dune s till moves slightly to,"/En"'ds 
the ncs t. 

Ranges 9 breakaways and isolated hills~ less than 200 feet 
high9 interrupt the dunes; on the vlOst side of thesG fe2.tures 
occurs 0. snnd-froe zone up to 2 miles rJide which supports good 
grass s herb2gc, o.nd tClller trees. 

In areas underlo.in by Prcco.rnbri8.l1 metc.morphic roclcs 2nd 
gro.ni to, few dunes occur~ Emd tho opon so.nd plains provide good 
travelli:!.lg~ po.rticulo.rly where they overlie grcjli tC 9 o.S in the 
Lewis Ro.ngo 8.reo.; over other Prec8.mbrio.n roclcs 9 2.1 though dunes do 
not occur or are spo.rsc, the sand plain is covered by.dense acacia 
scrub as well as by spinifex. 
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WA'l'ER S UPPLI ES 
~-. ' ........... ~- . ..,.. 

Whon on trE',verse, wa'cer did not prove a limiting 
fac tor 8.S the papt;}r could carl"y sufficion t to las t 10 days (at 
l~ g21s, per mnn POl" day), in which timo surfo.co water had always 
Deen found and the pcrty's suppl:r 1"O:'91enished. at rockholes (in 
the S tansmore Range p Godfrey Tanle, Lewis RClngo ,Gcu'dineI' Range, 
French Hills, Roberts Range, l','it. Bannermc1.l'l) springs (sou th··eCls t 
of Chris tmas Creole Homes t02.d p G8,rdiner Range), ila tive wells (~leo.r 
Mt. Elphingstone, north of Lake Lucas) and waterholcs (Pt. Moody, 
S~urt Creek{ Christmas Crock, Godfrey 'l.'[mk , Stansmoro Range, 
B1Shop Dell) whenever necessary. 

Becaus e of the heavy arid ui"1scasonable r2.in the area 
experienced in 1955, (over 10 inches) all rockholes~ springs, 
native wells, waterholes and c12.y-pans were full; but in a normal 
year much loss Vl2ter would be 2vailnblo. Many sources of Yi2tor 
men'l,ioned by early explorers ( Vifarburton, Carnegie, and Canning) 
"vore vis i ted o.nd a plentiful supply of 'ilo. tel" found. 

Permanent w2.t0rholes arc numerous 2.10ng tho course of 
sturt Creek. Large rockholes in the ranges bordering tho desort 
and in some of the large desert breaknV/2.;Ys provided sup::Jlies of 
vvator aftCl" rains, but these c.re not reliable. Godfl'eys Tanl{, 
situ2.ted in an isolated range of hills ncar ~ell 43, contained 
30,000 go,llons of water; but the 'IiorI'Y expcdition in 1925 found 
it dry. 

N::ttural spl"ings arc COITh1l0n south~elJ.st of Chris-cmns Creek 
Homestead in Terti2.ry marls, chalcedony, and travertine ~hich 
overli e Permian shnle and sandstone; nlthough this Y12ter contains 
an apPl"ociable percentago of dissolvGd sal ts it is fit for human 
consumption , 

Some of the Via terholes and 1"0 ckholes aI'O illus tra ted 8. t 
the end of the Record. 

Travelling conditions in the north-enst part of the 
bas in were gener0.11y much be t ten" than in the sou th-Yfes t. The 
sand dunes arc fey/er o.nd 10Y/er; there 2.re large sand pla in c.roas 
underlain b;y- grani te; natives arc more active 9 nnd more country 
is cle2red by fire. Claypans outnumber sal tpcms 9 which are 
usually treacherous and must be tested before use by vehicles or 
aircraft. The s0.1 tpans in the north- cas t 'v/ere no t as s 0.1 ty or E'.S 
soft as those in the 'south-Ylest, probnbly boc2use of the preval­
ence of fresh v/a ter rnther than li1nrine sodiml.:mts. CIo.ypo.~1S occur 
ncar the edges of many l o. rge snltpnnsp 2nd eQuId be used in an 
emergency by aircr2ft; Lnlw Luca s has 2 firm foundation E'.nd 
although the top 6 inches of sand 2nd salt arc sof't, the vehicles 
were nover in danger of b e ing bogged" and t llere riQS no difficulty 
in travelling 210ng the edge of the lake. The trave rtine coun­
try 9 usuo.lly covered 'iIi th ti-tr ~o scrub> is smoother and provides 
good travelling; on aerial photographs this type of country shons 
as a grey and dark grey mottled pattern. 

Navigation was done solely by use of aerial photographs 
(at an npproximatc scale of 1 inch to 3/4 milo). As recont fire 
burns provide not only 0. navigational feature, but afford good 
tI'2velling~ and 2S those burns become ovcI'grovm by spinifex afteI' 
a f Ci'i yec.rs 9 it is [t distinct 2dv o.nto.ge to have recent photo­
graphs when exploring the nI'ea. The po.rty noticed hov e8.sy trav­
elling and navigo.tion \"IGS using photogI'o.phs taken in 1953 for 
mos t of the area r compared 'ai th those coveI'ing the Billiluna 
4-mile shee t, to.l{Cll in 1949. 
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Access into the area was easier than in the south-west 
pa:rt; Halls CI'cok was the bas13 fOI' mail and. extrn supplies. A 
track noV! l"uns fl"om Billiluna to Godfl'ley Tank 1 and stores of 
petrol were taken to this point by th-J MorI'is truck o Good water 

Vias obtained. from vyell 48 (vva ter 113vol '\;".'8.S D. t 50 fe ot in June), 
ne2.1'" Godfre;y- Tank - the Tank is a large rocJ.rJ1.01o in a gully and is 
inaccessible by vehicle o 

As much as 50 miles por day could be coverod across 
trackless sand plain and over numcrous dlliles 1;vhen tho spinifex had · 
been burnt, but in unburnt cOU!1"cry, only 30 miles per day rlel"e 
covered. Cross ing sand dunes aftel" 1"2. in VJo.s much eo.s ier than in 
hot, dry wcather; tho sand. on top of dunes is usually moist about 
2. feet from the surface; dlliles s e13m cas io1" to cross early i~l the 
morning rather than later in tho day. 

stoney and laterite-covered rises provided particularly 
good, though soft, travelling; those rises appear as dark patterns 
on air photos and they commonly terminate in broc.kaVlnys. 

. The travertine c Olliltry is good travelling in this area, 
bu t much of it is covered by a thicl{ grovvth of ti-troe~ the dead 
roots and burnt s t1..unps of vvhich are extremely hard and splintery 
and pllilcturo sand tyros easily. 

In the event of future work by seismic 01" drilling crows 
which VJould nocess i ta te us ing heavy vehicles, a tracle vIQuld have 
to be grnded OVGr the rough spinifox-covered sEmd and tl"acks bull­
dozed over, or zig zag paths found through the dunes; in some 
very few areas pisolitic ironstone or laterite occurs in suf­
ficient guantityto usc as road metal over breached dunes or par·cic~ 
ularly soft sand patches. Large trees are ilot ahmys avail2.ble to 
winch vehicles ovor sand dunes o 

Tho additional modifications to tho vehicles in 1955 
proved successful; thorc v/ere feY/er brol:en springs (and it mus t 
be remembered that this was th-J socond year the springs were used, 
so that fatigue must bo taken into considoration if tho sarne 
vehiclesaro usod in future seasons) and tbo comfort to tho driver 
Was incroased by using largo shock absorbors. 

CLIMATE 
----:~ 

Tho Cannillg Basin lies north of tho Tropic of Capricorn; 
it normally has, particulo.rly in the northern pal"t, a hot 'ilet 
summer 2nd cool dry winter. Fiold 2.ctivities should be confineS. 
to the period between April and October. Ht1Ylevor 9 for the past 
few years, a f~Y! inchos of u int ar r2in has fallen in the area. 
The summer day temperaturos 0.1"0. of ton groater than 1000F; in 
wint-JJ:'9 tho day tempera ·Gure is -DGtweon 70 and 900p s and tho nights­
as low as 400 p. 

Tho pl"ovailing wint~r wind is from the south-east; 
therefore in planning tl"2verses tOVf2 rds the closo of the cooler 
\'lee. thor, \"'hen Landrovors arc ill need of em overhaul, and" have their 
radi2.tors clogged vlith spinifcx dust and soeds? it is best to try 
to move into the wind9 i. c . to the eo.st or south; . a i'tail" ,,-,rind 
not only causes tho radiators to boil? but becauso of the low 
speeds vehiclGs travel (3-6 m.p.h.)? the dust etc. disturbed by 
pushing over spinifox clumps swirls into the cs.bin e.nd almost 
chokes the driver. 

FAUNA AND FLORA ... • --.. . ... --=- " ' d - . . ~ 

Al though "S p inifex" (A.l"ni<2..Cl.~.§) is predominant a weal th of 
low horbagejl flov"lering shrubs 2nd grc'$ses C'.p'j c a rs ['.fter fires, 
but these are gradually overcome by tho spinifox uithin a fow 
years; riin is not necessary b oforo the loY! herbage appears after 
fires. Spinifex that groHs over rocky ground is morc resinous 
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than usual, and its spines arc ho.rder and are covered vii th a 
sticky juice. Large g'LU"J1S (Eucalypts) are scattered along the tops 
of some dunes ~ around many of the cle.ypans and small VIa tercours es 
and along tho onl~i" large creek - S turt CI'eck, which drains south 
into Gregory Sal t Lake. Mulga ( "Boree ;') grows thickly around the 
overflow of Sturt Crcek~ as well as in and around isolated gypsoous 
sal t :pans. Large groves of Des ert Oaks (Ii Casuarina:: - Acacia 
pouce) growing near Sturt Creek provide tough timber for all 
buildings, yards and f.::mces on the s to.. tions iil the northoj.'"'n part 
of the area. The main vegetation in the desert proper is the 
stunted scr2.ggy acaci2. bush vihich gl'-'OVIS 4-6 feet high; it is 
dvV'arfed by 12-foot high Desert Ylalnut ('1 QU811dong;; ) vvi th its dark 
green foliage; the Walnut is scattered through part of the area. 

Ti- tr·.)o scrub coven-'s areas of travertine alld it is in 
this type of coun tI'y that m2IlY na '~i vo wells are found. 

At the bases of breakaways and groups of hills, and 
extending from them for h!o miles or s 0 ~ arc loamy fla ts on r.rhich 
groY{ gwns ~ mulga ~ sal t-bush, cork"vood, and grass and herbage of 
various kinds. 

VeI'y fOYi animals weI'e observed; some rabbits "'lere seen 
neal'" Gregory Salt Lake and Lake Lucas, where their warrens are 
nurnel"'ousin the travertine country bOl'dering these and other salt 
lakes. A few kangaroos, birds (including tUl"keys) ~ fmver dingos 
and wild cats, and numel"ous lizards wore the only life of note. 
Flies are numerous, except in- the col des t 1Hea the 1'" , but mosqui toos 
are rare. 

Becaus e of the rare occurrence and stilllted variety. of 
vegetation, it is some times difficul t to find Hood for fuel; for 
this reason the party carried 0. doublc-·burnel' pressure kel"OSGlle 
stove which was us ed in conjUl1.ction vii th a p1"essure cooker to 
prepare quick meals; the pressure cooker, using little v/ater for 
cooking, served as a valuable wat e r conserver and is recommended 
for parties operating whore water becomes an important f a ctor. 

a 

A Traegcn .... 51 n.A. p01 .... t2,ble transceiver-Vias mounted in one 
Landrover behind the passenger Y s seat and over the Y12ter tank. A 
Type 43 M. A. tl"'ans cei vcr ViaS used in the Morris truck or in bas e 
camp so that base could keep in touch with the travers.] pnrty; 
the b.ase cam-o set could also be lTlo1..mted on the CGn·~re scat of a 
Landrover if" necessary. C0IT1:1unications were serit through the 
Royal Flying Doctor Service at iJilyndhnm (anoth()l'" control station 
has nOVi been established at Del"by) ~ operating on 0. frequency of 
56.6 metres or 5300kc/sec. (medium wave). No difficulty was 
experienced in contacting these control stations from 400 miles 
sway at any time that they were in ope ration. 

The VJYIldhc.m control staticm commences OP0I'2.tion o.t 
6 a.m. (\'Jest Australi2.~l time) and closes vrith n medical call at 
5 p.m., on all days exccpt Sunday. Hhon the D,)rby st2.tion was 
set up in July? rJyndham used the eV0n hours and Derby tho odd~ as 
both stations had the same frequencies. Apart from a fou PQriods 
contact could be made vlith either control station throughout the 
day. 

I t is recommended that tV'lO 51 Me.A. tro.ns c0i vcrs be us ed 
in future, as they have a higher povlcr output than the 43 M.A. , 
are less bulky~ more robust and easier to handle. 

!::S~RQJJ~.~ 

A panty of surveyors from the Lands and Surveys Depc.j."t­
ment, Perth9 l od by Mr. Nolligan9 obtc.ined astrofixes on the 
Mt. Bannerman 9 BillilUi1.a, Cornish ~ S tansmorc ~ and Lucas Sheets. 
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Those VlOl"O used to control tho four-mile pho·co-moso.ics. The 
Bureau of Min(~l'al Ros OU1"ces aJ1.d '/1 cs tAus trc.lian Potrol--::urll Pt~T. 
Ltd. parties combin0d Vii th the survcyor's I party on m2IlJl travcrses, 
so that obso:t'vo.tions could be C2rI'ied O;"'lt more conveniontly 2ci1d 
quickly. During geological tr2vei'scs 9. surveyor 2ccom:qn:i1.i-Jd the 
pal"ty 2nd toole obs C1"'V2 tions; a goologis t the11 2cted as ;;bOO}-;:01,,1:. 
I t is sugges tcd that -ChiD procedure be adopted for fu tur'o YlorL: 
in such are2.S s and the. t only one Ciualifiod surveyoI' (p2.r·cicu12.1"ly 
one ex"()crienced and com-pctcnt in o.s trofix \"[01"1:: o.s Vve1"e nll the 
tOo.ill from Lands o.nd Survey in 1955) is necessary in the po.i'ty. 

The Inti-cude and 10l1gitude WC1"C calctllClted by the Pos­
i tion Line Plo·c Mctho c1 and 2. ·'fjild T2 Theodoli tv was usod. The 
chl"onometo1" vvas checked by time signals picked up on tho 51 ~:1. A. 
tr2.nsccivers. The timo signo.ls nre tro.nslilitted fr'om ·:J .~ ·i.V. 
Washington and relayed th1"ough Honolulu. 28 obs epvo. tiOl1S were 
te.lm.LJ.; 10 of thos 0 1,'101"0 carried out b;y 2, sU1"v0yor nccompnnying 
the Bureo.u party 9 10 t2kcl1 soiliely by the survey parJGY, (; to.lcen by 
tho surve;f P8.l"ty jointly vIi th the BU1'Oo.U )2. l" t;y 9 and 2 t2.kcn by 0. 

surveyor on 2. traverse with 2. g::-ologist o.nd using ·' i.A .. 2.E.T. 
vehicles. Only 3 2S tl"ofix pos i tions YJould. l10 t 110I'mc.lly have boon 
visited by the geologists. 

The position of the astrofix Wo.s markod on the o.cri21 
photograph and its posi·i:,ion trcmsfcrl'cd to the uncontrollod 
4-milo mosC'.ics. The co-ordin2. tes of the e.s trofix vlore cOTImnred 
1Hi th the co-ordina tos of tho -POiil t as :)lotted on the llilcon'irollcd 
mosaic; if thcs c co-ordino. tOg S~10'.7,-; d only slight vo.rin tion th0l1 
2. dis tortod grid \78.S prcpc.red; if 0. 12.rgo vC'.riation Y/as proved a 
new 4-mile mosaic was prepared by National Mapping (this ap)lied 
to S tansmore and Cornish 4-mile sheets). As trofix pas i tions Here 
marked in the field b;y- a cut post as \'Jell as by a cail"l1. of stones 
(if any crop::;ed out neaI'by) 2.nd bearings were taken to any 
conspicuous features. 

LANDING GROUNDS 
.,~. ~.~.,.~:...s.~:r._ 

Throughout the desert area suitable surf8.ces on \·ihich 
ail"craft can land can be found. Claypans in p2rticular would 
J?rovide a safe and hard surface for sm2.11 as uell as rJ1edium-sized 
(DC 3) aircraft. Some claypans are 'over 1~000 yards long; 
normally they are between 200 and 1,000 yards long and are roughl . ·· 
circular in shape. Sal tpans on the other hand a:ee treacherous; 
a careful analys is of aerial photographs vlill reveal a differc11cf 
in pattern between claypans and saltpans; the saltpans give a 
variable 9 i l S t:eeaked: i pattern whereas claypans p1"oduce normally 
uniform dark or light pattern. Small claypans are often found 
near the margins of large salt lakes. 

Sand plains, recently burned$ would provide a safe 
land:ing strip fOI' light planes Viere it no·c for the short burnt 
stakes tha t ~ay remain. 

La teri tized rises which a1"e not covered by' lor[ sCl"ub 
could serve as an emergency strip. 

If a ground party were to be sup lied by air. suitable 
strips could be cleared on laterite rises, burned sand plains 
and claypans for at least light aircraft. 

CONCLUSIONS """".-:r"=-__ · __ ~""":F""~~=-=-1 

The modified Landrovers and the 4x4 Morris truck proved 
Clui te sa tisf.e.,ctory for negotia ting s2.nd 2nd dune-covel"ed track­
less desert. However, in long travCI'ses ncross this country only 
Landrovers a re recommended, because larger vehicles cOilsume too 
much petrol and the rough~ heavy conditions impose a severe 
stl"ain on their chassis; therefore, their load consists mainly 
of their own fuel, leaving little space to carry fuel for Land-
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rovers and food and water for the party. If a trailer is used 
it mus t be remembered that tViO Landrovers are required to toVi 
one Landrover and 2. loaded trailer over the smallest of dt.mes. 

In orde:l.'" to traverse the desert from one side to the 
other, (a distance of more than 700 miles from su::?ply points) 
using vehicles p it is essential to have supplies of fue1 9 vlater 
and food dropped or landed at regular intervals by aircraft. 
Sui table claypans C2.n be fo und in mos t areas to accommoda 'ce a 
DC3 type plane. A large vehicle such as a COI1IDler 3-ton truck9 
which gives only It-2 miles per gallon ii1. p. g. ~ is unpractical 
to use 9 as it could not carry enough fuel for its ovm use and a 
ferrying service to lay dumps of fuel VJould have to be undertaken. 
There is no track or semi-traclc vehicle that could be relied 
upon to carry or tOYJ" sUj;J:,jlies OVC1' this type of country. The 
most suit~ble tractor 9 a T.D. 9 s has a draw-bar pull of 5 short 
tons and would r8(.iui1"e 10 short top.s of fuel for such a journey c 

The conclus ion rea ched is tha t p al though it is no t 
imposs ible to carry supplies by Landrovers and p s.ay p ~;loI'ris tl"ucks 
for a survey of such 1 ength 9 it becomes impracticable when sup­
plies have to be ferried in 2nd journeys made back and forth 
un til dumps of fuel, '.rater' and sUj',l}Jlies a1"'0 so s i tua ted as to 
allow the LJ.ndrovers to travel on independent of a sup:;!ly vehicle; 
a point to note j,s tPa"t W2. '~er in 44 gal. drums eften becomes 
tainted after 2-3 vleeks a~d it is 8.dvisable to chlorinate such 
wator. It is mUeb better "to avoid the VIear and tear on heavy 
trucks and personnel, 1;>y dropping 01" lending sup:,!lies by aircraft. , 
thereby permitting the LandI'ovel's to continue an Ul1.intc.3I'rupted 
trEt#e'l?&e. 

The cost of dropping supplies by parachut.,; (the para­
chutes w,Quld bo expendable) is of the oraer of 2500 to £l,OOO 
per firop; by tis ing Landrove:..-s alone I a drop vlOuld, be required 
every 10 to 14 days. But in many places, claypans could serve 
as a landing place and a dpop would thcl'efcre not be requiredo 

The number of persollilel in the l~rty was considerably 
reduo.od ·i'r-om that in 1954. It seolUS UIll1.e,,asary to send 2. separate 
survey party i.nto the same area p particularly an i110)Cces.sible 
area; oneexporiGnc,ecl qual ifi.ed ,SUl"'veyol" ac companying the geo­
logical party has proved to be most satisfactory. A combined 
party, undertaking re,coIDlD.issance 'iJork in a remote, inhabi tated 
area, shou).d cons ist of two geologis ts ~ ,one geophys 1ci.s t, one 
sUl"v8yor, one mcchanic p and a field assistant using 4 Landrover's 
\vi th air sUPport9 or L:. Landrovcl"s, e. tpailer, and 1 or 2 1','lorris 
truckl?, without air SUPP01'lt. The truclcs ,a.re solely GIlgaged in 
ferrying supplies to form an extended line of dumps; they can 
be fitted with 1108 x 16 tyros which gl"eatly improves tneir per­
formance in sand' compared with the s tande.rd 900x20 tyres. 

It is of interest to note that in Arabia, exploration 
pD.1"'ties us e Power qe.ggons equi:9:.'?cd vf i th 900x16 tyres for road 
Y/ork, 1100x16 6 ply tyr~s fol" sand 2nd 1700x16 6 ply tyros for 
' treacherous sand. Kcnv/o1:"th 853 tractor trucks 'Fiith all-wheel 
drive EEn tandem , rear axle oquip]Jed vvith 1l.!.OOx20 and 1800x24 sand 
tyres 2l"'e the heavy haulage vehicles used (Hasson l Minos Mag., 
Oct. 1955 P.119). 



Cretaceous sandstone breakaways in an isolated 
Range in which Godfreys Tank is situated, looking 
nopth east. 

Lands and Survey and B.I~1. R. Landrovers in typical 
t2.ll spinii'ex country neal" Billiluno. Station. 



Part of' the Lewid R8.i'lge ii th oint ~Jelligan on the 
right. Composed of quaptzi tic sa~1ds tonG overlyiJ.1~ 
Precambrian granite. 

Point Alphonse, near old DjaluvJ.Ol1 ! iss ion, 20 miles' • r· . 
of Balgo lUssion. l~ote profile resembling hunan head. 
Bedded fine-grained and medium-grained s£md'"'tollG is 
Per:nian. 



Landrovel" cross ing soft, high sand-dune, \:es tel"'ll 
part of Cornisn 4-mile sheet. 

Large fracture (Vii th full-circle sleeve sho'./ing), 
small cracks ~ and s take holes showing i:n a discapded 
900x13 sand tyre. 



Tot) of 30 foot high sand dune near Fisher Bluff in 
the Southesk Tablelands . 

Typical sand-covered pisolitic ironstone cou1try, 
30 miles north of Billilunu; ant hills, spinifex clum)s 
dead acecia and needlewood trees cover the surf'cc o 



Panorama or sand dune co ,.1 ntr~l loolcing <.I . ~ o from ·~ho 
stansmore Range tmlaI'ds Lake ills and the ror-c;hoI'n 
Terri tory border . mhe rovi after row of sand dunes al"O 
about 50 fe vt hi~! . 



Ima-Ima (Red Rock) p'ool~ S tUl"t Cpeek. The pool is 
about 4 miles long and about 200 yards wide. 

Cairn} l)l"obably eI'ected by i i . TePl"'Y (1925) on 
Rosal;1Und in the Dummer Range s vies t of i1t. C Oi.'nish. 
Looking north cast. 



Gunna 'vlarpa- YlaI'l'a I'ockhole, 8 miles· south .J:C> Balgn 
Miss ion. Al ti -Cud", 1300 fee"c. Bedded s?nas to'YlC' i.e 
Permian in age. 

Bababaru rockhole s Lj.4 11iles 3 . 8. '. of' Balgo iiission 
8 i tua ted in Up 0er Permian mass i vu plE'nt sands ton0. '1111'1 
l"ockhole is 15 f'eet deep and TIl8.ny :aativ-J "~aintings arc 
visible ne2rbye. The tl~ )GS arf. J:oclc··figs n 



8Ul"vcyor Fisher ane". Gco1()G:',s 'C "81: s oos cl"ving fo:, 
strofix. ~ote modif,_ca'c "ons to -rehiclc'" nnd moun c:n[, 

of spare springs . 

As tl"ofix 13 J?OS i tiOl. YJ1al'kcc'.. ()n Gran:i.. to Imob :lear 
Lonis Range . 



Combined. parties a t Billilul'1.a S t a tion.. Left to 
right ~ 1]\Cole (mechanic y Lands and SU1."'veys) y A.Hells 
( geo lo ~~s t9 ,~ o IVLR o~ 9; M. P ishe? .. (sur'veyo~"') " iD~R~IJ~.r;~s 
( geolo -:o l s t 9 v'I .Aopobo r o), Greg Fal l (co o ... ( , ' O J _ • .Lobol.), 
Po Nell i gan ( par ty l eader', Lands a nd Surveys), A. White 
(mechanic , B oMoR . ) , J. Casey (p2rty l eader, B. hl. R.1 
R.:Clliot (party l eader vf .A. P.E ~ flf o) 9 J. Crom::?ton (ynech­
anic ~.A~Po L.T.), absent, F. Griffiths (field assis t ­
an t B. M. R. ) • 



, . ,. 

Mrt.LYIT RA. 

PART 

Lf!CClIII§ Map. 

• HALLS 
CREEK 

22" 12~6~o------------------~·~12~7~·~~·--------------------J 
129t 

CANNING BASIN 
Geological Supvey 

1955 

. 
SCALE. OF MILES 

40 20 0 40 

------ 7PBVetoSeS 

80 , 

• 

Bureau of' U/nepal I?esoupces Geolo WA.22-3 

... 


	Front Cover
	Table of Contents 

	Summary

	General 

	Party Organisation and Wages
  
	Vehicles and Modifications

	Topography Including Sand Dunes

	Water Supply

	Travelling Conditions

	Climate

	Fauna and Flora

	Communications

	Astrofixes

	Landing Grounds

	Conclusions




