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ABSTRACT, 

A seismic survey was completed in the central western 

. portion of 'the Simpson Desert in O. p. 57 Northern Territory. 

Indications of a major anticlinal structural trend was coniirmed. 

One of these. the MeDiUs Anticline, was examined more closely and::.-;;; 

appears to be of particular interest as a promising area tor the accumu-

lation of petrole~. 

Buried anticlinal structure previously predicted as the result of 

gravity survey, has been confirmed. The newly name4 McDills 

. Anticline has been outline4 in regional <ietail. and related structurally 

to known sub-surface (drilling) data. 

Permian sediments which underlie gently-dipping MesQ~oic 

artesian basin sediments thin out in crestal regiol\s over deeper-lying 

anticlinal structure, but thickening markedly in the syncUnes. 

The major structure is asymmetrically revealing steepel' dips to the 

north-northwest (viz. 15 to 2.0 degreefJ). compared with 10 to 12-

degrees on the south. 

Tile str'tctufe has peen tS.ec:l satisfac:~orUy ~n witb ~e "haJlowinfl 

P,rD}ian p~alc~l1l'l. w.ter bore) in the IlQJ'~.. . 



1 INTRODUCTI0t:l. 

A three month seismic survey was conducted in O. P. 57 Northern 

Territory by Cieoseismic (Australia) P,ty. Ltd. for Beach Petroleum N. L. 

The survey was conducted 1n two phases. 

a. 50 line miles in the Andado Area. 
b. 100 line miles in the Anacoora - East Bore Area. 

Both phases of the survey were e"Ctensions of geophYiical work 

previously completed in the area. In the Andado area a broader regional 

picture was presented. In the Anac:oora area a previously mapped positive 

Bouguer gravity anomaly was confirmed to represent fold structure extend­

ing to relatively shallow stratigraphic levels. 

II FIELD PROCEDURES. 

See Appendix I - Fersonnel and Equipment 
Appendix 11 - Table of Operations 

The seismic work on the Simpson Desert prospect commenced on 

October Znd, 1963 at Peebles Bore in the Andado a'rea. This positior. could 

be approached with reasonable ease. Shooting ~as completed in this area 

on November Z7th. and a three day move was made 12.0 miles southeast-

w8:rds further into the desert beyond Anacoora flowing bore. The work 

in this desert area was principally over previously bulldozed gravity lines. 

In this region the primary survey lines trended NNW -SSE along interdune 

corridors (Lines D. G and I(). and these were connected by a cross-dune 

line (AB). Loops were not shot in the area because of the terrain which 

made cross-dune travel impractical. Where dune. h4ld ~o be c:rossed a 

TD-14 tractor was useq ~o assist equipmen~ an4 to clear sand mounded 

spinifex grass. Ci~nerally. ~ravelling we!tJ to e~s~ was eaSier, owing to 

the sharp sand avalancl\e fron~s olthe d~,. f~f:~ng ijle east. 
.',' ,,-. 
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Comparing areas, the Andado area was much easier to work. Most 

of the lines here were across a flat shaley plain, interspersed with loose 

sand areas causing little impediment to the movement of trucks. 

Drilling in each area was adapted to the local conditions, although 

air was used as the basic circulatory agent. Heavy wet clays (Peebles 

Bore and East Bore) and loose sand (Anacoora Bore) encountered in deep 

holes were the main obstacles to air drilling. Where water was necessary. 

but impractical to cart due to the long distances involved, multiple holes 

were resorted to. This problem was encountered on the K and J lines 

where three hole patterns drilled 40 to SO feet in depth were usually found 

to provi.de sufficient energy returns. 'l'he formations enc:ountered in the 

region consisted mainly of clay and shale beneath loose sand cov"r. 

The recording instrumentation on crew suffered numerOU$ bTeak- ?; 

downs. These instrun'lent failures were d"e mainly to conditions found in 

the desert summer heat commontY au.alnin~ l2.0oF, rpugh jolting over 
~ #' ~ 

dunes and dust entering the tJ'pe Jecorder. Tne 'nstruments were taken 

out of the field at Chris~ma. bre~k and were ~verna"led. Eleven days 

were lost owing tq lnstrusnollt fai~ure. 

The ,leva~!on survey was f!arrled op.t by level and ~heodolite h."om 

,s~Jlbl1she4 penc)l Mar~5 in the two areal. 1'he marker$ In tbe Ji-nd4do 

area cOIl"is~ed Q~ a line of Northern Ter:pitory 5enc:~ lvlarlu exterullng pas~ 

Peebles Sore, nQrtnea.t to Old Andado liomes~ea4, Elevations Qbtaine4 

hom Peeble. aore were used for the iniUat!on o! ~e survey an4 line. were 

'~'4 'bac:~ tQ NQr~)l,rn T,rritory nench Mark fa9/5l with ~ mhUio Qt .1.8 teet; 

In tpe AnacQQr~ I\ore are~, the e\evat!Olls 'laed oril~n"te4 {rom 

fermanpnt markertl eslaplialled by a former ,ravi~y lurvey. tpeelevatiQn, 

c:~t11p Pt comJta,eq with arav~ty Sfatiol\' pefJrlanenUy mark:e<l Ilv ery live 

~l'.. The l"r~est mlstiQ was found to pe tl.2. fete,. 

Jlotl\ ,.re" .. were connec:te4 by" 50 pUle tie » ... e tbrQqgp J:",t ao~o. 
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The mistie between the old shooting (1962.) at sp. 187 and the new (Z-68) 

was found to be -1.7 feet. 

The weather during the period of the survey was of an extreme 

nature. Summer temperatures prevailed, falling in the 100-12.0oF range 

for most of December to March. Dust storms were prevalent with every 

change of weather pattern causing a slowdown or, in extreme cases, a com­

plete shutdown. 

Experimentation in the area included the normal uphole velocity 

shots, establishment of the best shooting depths, a noise analysis and check 

on the be,t playbllck filter setting. 

The uphole time velocity test was made on shot point B2.2.6 A-57 

Andado area, at D140 Anacoora area and again on the J line. A graph 

(Plate 1) of the uphole vs depth indicates a near surface velocity in the range, 

corresponding to the sand layer and a higher velocity of 5500 to 6500 feet 

per second below the sand. 

A noise analysis was conducted at shot point D140 in the Anacoora 

Bore area. A graph of the results is presented on Plate 2. as a frequency 

vs. wave number plot. 

The frequencies, velocities and wave numbers of the four coherent 

noise plotted patterns are as follows:-
I, 

Frequency 

33 cycles 
2.5 cycles 
2.0 cycles 
17 cycles 

wave len£,rth 

141 feet 
88 feet 
78 feet 
64 feet 

K - wave number 

.0071 

.0114 

.012.2. 

.0154 

Examination of the resulting plot shows the low cut electrical iilter 

position on the amplifiers was sufficient to eliminate most of the ground 

roll. The electrical filtering was combined with the three hole inline 

pattern spaced at 15 feet to further eliminate this ground roll. The 



remaining two dominant noise frequencies were then attenuated by length 

of the geophone string (44 feet). The higher frequency noise following the 

refraction breaks normally appeared to fall in the wipeout area of the record 

causing little interference to the reflection records. The use of multiple 

holes and geophones also helped to reduce the random background noise 

present on the records. 

Shooting depths varied in both areas. In the Andado area from 50 

to 150 feet and in the Anacoora Bore areas. depths varied from 30 to 90 feet. 

In the East Bore to North Bore area, extremely poor records were obtained. 

Five hole patterns al1d several deep holes were tried with no appreciable 

change in results. 

The best filter setting found for tlle area was 30-64, however ~ 

narrower 2.0-42. was tried occasionally for comparison and to. chec:k filter 

lags. The 2.0 .. 42. filter, although I.1sed tn.rol.1ghCll.1t ~he 196?- Andado survey, 

appeared to give a poorer resolution of the Z'efiec:tiQns than the 30.44 filter. 

, 

Q.lriQ~QQX. 

The fialf! itlvet' f rospec:t. inc:ludiJ'li tpe An4ado and Anacoora iurvey 

A:rea" 1s 1,u:a~e4 withh. ~he f:ent:ri.\l-wef:>tcrn area ot ~be Simi>son Desflrt, 

Tl1ls 4eser~ pc:cupie. " ~OPQgraph~caUy depressed alluvial 4rea ~bat ove:rlaps 

*e i>rojecte4 jQJ\ctloll1ng of "everal intracratonic l=al~eozol.c balins emQri" 

'flg ftom til. wu.~ .f'.us~falic.ul PreeambriCUl .Meld, It also envelops thEt 

Jl').Clst nOtth .. wes~.u·ly dev,lQpmen~of ~he M~sozoic Ch"cat J\,r~e&iftn BaSin, .~ 

:Sa,.eJr"n~ rock, In the peflmc~er afea" are Archaean metasedim~fl.ts 

An4 acid. to Pi.\q,C fgneo~" intrusives. They "re Qv~rlalJ\ and/or separ,,~e4 

by ¢ick 8e4lmeM~"Y 4evelQpmen~s of Upper f tQt.rQ~oic, C~mbfJtu\, 
p,dovi~ianl (? )PQvcanlan, (? )CarppnUefO'-lS, PPtn»~, (? IT flassl~ and 

C,e~o.ceous "ge.~ Ip ~e q,sert ar."s a ve:ry con'lr1ete p"l~eo.qi~ 
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succession underlying extensive Mesozoic section is blanketed by thin Cain.­

ozoic deposits, principally Early Tertiary duricrust, Quaternary alluvium 

. and sand dunes •. 

Upper Proterozoic, Cambrian, Ordovician and Cretaceous sediments 

were extensively marine. Upper F alaeozoic sediments as they outcrop 

marginally about the desert are considered to be dominantly continental. 

It is reasonable to suspect that these may become more marine in structur­

. ally "negative" areas beneath the Simpson Desert. 

Water bores put down in geological provinces beyond the desert 

margin to the southwest are recognised (Ludbrook, 1961) to have penetrated 

marine ip.tercalations if} tQe Permian !fections. Malcolm& Bore, near the 

northwestorn extremity of the present prospect, ep.tered non-marine F er­

mian shales below about 1,300 feet, but was abandoned about the predicted 

level of the Lower Sakmarian marine horizon encountered elsewllere in the 

extreme southwestern portions of the Great Artesian Basin. 

The basement complexQ& in outcrop marginally abol.lt the desert are 

intenSively folded, faulted and igneOUS-intruded. These were deeply pen-
;', ' I • ' 

. epl~ne4 and l~p~a~eQ ~y -.n enOl'nlPUS time preak from Upper f'rpterozoic 
, . . 

Several cUs~lnc~ cycles of Post-Archaean tleclimentary deposition 

w,rF accom,pan.lecl ancl/or separated by ~roaenic ancl epeiroieniC episodes· 

A( xnOv'men~. 

S~rQct\.u·al clefofmatlQn wi~hin the UPf>Qr F'ro~erozolc - Lower 

falaeo:6olc 8trcH~ ip. the extreme northern clesert areas has been accQm./ 

r,.p.,ed pY tlUdlnB And cl~collement 10fmat'on and possibly sl\lt (an~iclinal~ 

.U~piri .. m ,Eiprlgg, 1961.). In this, Cam,l Gap) reSion, J I.lra- ~Yf>e nnti~ 

t:l.nes ~Uh n,~n~;-verti~llllii:nbs anp soparQ.ted by fl"t .. ~yini $tra~a have 

~qe~ cleveloreQ. The 4tge or a&es of thjs· '~ruct~ral deformatlon he., not 

b~ .. n ac:cllr~fely 4,fipe4.. It appear. not tq ~H""4IH" ~ddl~ fa.;"eozQ.c 
',' . 
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and may be epi -Devonian. 

Permian strata appear not to be notably deformed, but then expos-

ures are few. The Cretaceous Artesian Basin sediments overlap all 

earlier formations fla.tly, although N-S axes of gentle upwa.rping (2. to 3 

degree limb-dips) are present in the Dalhousie Springs area, extending 

away south from the extreme southwest corner of the project area. This 

younger warp direction which probably related to basement faulting, trends 

across that of decollement (anticlinal) formation to the north end of the 

desert. 

The prinCipal older Palaeozoic fold directions visible immediately 

north of the desert approximate east-we$t direction. Major fau1tstruc-

tures at the north end of the desert are believed to ~e exten,:;ively trans­

current and prinCipally they strike NW -SE.These are p_rt of a ~ompli-

Illentary (intersecting) diagonal fault-fracture system. In the northern 

desert areas, "normal" !a~lts throw dOWll ~o the southwest, 

GEOPHYSIC:!. 

l\4ucA of the Simpson Desert ar,ea Ln Northerp Territory ~al$ been 

covtrecl by gr~vHy surveys of one type Or .nother, With the exception ot 
~he Andp.4o reconnalssance gravity s~rvey adJoin~ng the present $~rvey 

'De~ton an4 $pr!gg, 1962.). ,ltese surveys ha.ve peell by helicopter qn a. ope 

s~~t~c)n per lS square miles lletwork. 

!viore c\e~ailecl reconnaissance Bravlty geophy,ical s"rveys were, 

howftver, carrle4 out 1n the ip1meciiatc weiitern l1rn1tS of Beach Fetrolcum 

N. L, 's conceselon. namely about Anc\ado Station. 

They !ncUca~ec\ a general regional gradient ~o the south and cast, 

upOIl which ~everallocalise~ posi~ive ~ouguer anoma.lies are superimposed. 

In the north towards MAlcolms Bore. a posHive anomaly appear. to be 

closed off structurally. To the south-west a more complica~ecl pattern 

is believed to correlate with shallowing bedrock in this direction. 

.~ 
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Reconnaissance reflection seismic surveys (Denton et alia, 1962.) 

in the Andado region indicate a broadly conformable section extending to . 

possibly 10, 000 feet or more. A gentle unconformity at about 2., 000 .. 

3, 000 feet below surface is also indicated. 

southeast, viz. desertwards. 

All the sections deepen to the 

Also, during the current exploration operations, aeromagnetic sur­

veys have been carried out in the Simpson Desert in the Northern Territory. 

under contract to the Bureau of Mineral Resources. Reports on these 

operations are not yet available but advanced copies of aeromagnetic con­

tour maps have been macle available for ~he ~mmecUate area of interest. 

The aeromaino~oJnetf?r h.£f also peep flown extensively over the 

Simpson Desert lJXlrpe,;:Uateb soup .. 01 tho conc:.,sshm, across the State bor­

der in South A",s~ralht. by Df?lhi J\pstraUap l?e~role"rn Ltd., and. Sp.ntos Ltd. 

The relevan~ repQr~s nave not be~n publisqec:l. 

The ~96? lia.le i\lvef Regipnal Or2t,vHy aurvf?Y ~arrie(i Ol.lt by the 

pl'e.en~ comflUlY, au~ce.sfully o",~lined tho major cravity features of muc;;p. 

of ~e Ceptral SlJXlpsoll Desert in the Nartnern TerrHory anq en~Qled a 

b4tt,r 'lnaer&tandilli of the majo:, rei~onal ieologic~l struc~ure. lr; this 

",ea. 

Tp.e ~rea of the survey was shOWll ~o pe one ot a broad. relative 

pl~n~mum BougQer anomaly, preftumably related to deep sedimen~ation. 

fl'»lked by ~he Anqado "h~gh'l on tp.e west, the Geosurveys Hill "high" on ~he 

,as~ and a "high" south of Mt. Etlngambl'a. Those latter areas are almost 

,;ertaiTlly related~o shallowing basement 1n ~ese sHuations, A deepened 

gravity trough on ~he west cqinciqes with synclina~ d.evelopment suggested 

P1 the stl'uc~~re of Tert.illry duricrust ancl relates ~Q the Mt, DarQ syncline 

fiollt)l of the ~l"e.. Th~ br..olid DalhoQsle IUH~clinQ ~oming ill from the 

sout)l, pitch,s nortpwards in~o this ZOJle .Qout. M~. ~~ingambra. A zone 

~f ~aximu.rn ir~4ient Qc~urrlng a.Jons the llorJpeali~.rly extepsion of the 
, ~ , , ' , ' ". ~ 



\1. ... 8 .. 

west limb of this anticline appears to reflect deep structural development 
'" 

of the nature of a strong fault. 

A number of strong asymmetrical anomalies. indicated by zones of 

maximum gradient, extend NNW -SSE and are presumed to be related to 

deep-seated block faults. In the Geosurveys Hill vicinity, E- W anomalies 

of asymmetrical form suggest faulting with southerly downthrow. 

Other more symmetrical linear gravity anomalies were considered 

to be indicative of folding. Of these.the line of gravity maxima extending 

north-east from a point 15 miles north of Mt. Etingambra 8.lld lying in a 

zone of potentially deeper sedimentation, . was conliidered to be particularly 

attractive in the search for drillable anticlinal targets. 

A striking sub-circular gravity minimum approximately 10 miles 

acrotis wa, delineated in the central northern portion of the ~rea. 

Sedimentary thicknesses within the survey area were considered to 

range between 10,000 and 20.000 feet or more. However, in addition to 

the uncertainties arising from station spacing, the problems of such inter­

p:fetation are presumed to be complicated by the presence of varying thick­

nesses of underlying unmetamorphosed Upper Froterozoic bedrock, some 

of which may. however, also constitute pl'ospectiv.e sedimen; (e. g. Bitter 

Springs Limestone). 

IV RESULTS 

The record quality in the Simpson Desert area can be considered 

fair. The better records falling in the down dip areas where deeper 

section is expected. 

The horizons picked ~re based on first cycles of the persistent 

. energy bands. A sample record is included to show these legs. 

In the Andado area a strong shallow reflection is present in. the. 300 
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to • 600 second range. Below this reflector, intermittent energy is present, 

much of which is possibly extraneous; i. e. multiples. 

In the Anacoora Bore area the record quality was be~ter with two 

strong bands of energy present. The shallower energy falling in the' 2.97 

to • 700 second range, termed shallow reflector 'e' Horizon, and intermedi­

ate reflector, termed Intermediate reflector 'F' Horizon, falling in the' 450 

to 1.400 second time range. Other reflections arc present, but mostly 

of! the a..'1ticlinal structure which forms the principal object~ve. 

Comparison of the reflectors below the lntermediate Horizon against 

idealized multiple reflection paths for the shallower prominent roflections 

suggests the majority of the deeper reflections are probab1y multiples. A 

check of the Andado corrected sectio:ls suggests this same condition exists 

here. 

Although multiples are present several reflectors do not appear to 

fit this pattern and these probo.bly are legitimate reflections. On the D 

line at shot points Dl2.2. to Dl2.4 steep dip falls at a corrected time of 2. secs. 

Resolved tim,e migration sections have been plotted of the Anacoora 

Bore area, where steep dip in the order of ; 100 to .150 seconds magnitude 

is 'noted in this area off the northern edge of the structure. A horizontal 
j 

velocity of 6000 feet per second was used in the resolved time migration 

method,as this corresponds to the sub weathering refractor velocities. 

For the Andado area, point plotted sections of the centre-corrected times 

falling vertically below each shot point have been submitted. 

In addition, record sections were produced of each line: they varied 

in the type of presentation. In the Andado area, variable area and wiggly 

trace combined sections were made, but in the Anacoora Bore area V. D. F. 

sec,tions, with a horizonto.l s'cale one-half the vertical, were produced. 

. dip~ 

The V.D. F. sections of the Anacool'a Bore o.rea show exaggerated 

With this reduced horizontal scale it was hoped to bring any 



- 10 -

correlatable reflectors present in the lower beds lnt'o perspective for 

easier comparison. On the V. D. F. sections. lines D. G and F, which 

cross the McDiUs anticlinal structure nearly at right angles. diffraction 

patterns were noticeable, These diffractions appear to be travelling 

along the line of profile, The diffraction pattern is not noticeable on the 

line of profiles running southeast from the crest of the structure in the re­

verse direction. 

Corrected wiggly trace record ,sections using the regular I x I 

scale are nlso included in the Anacoora aore area. 

A t Delta t analysis was computed statistically, the averago move-

out values being taken from shot points J130 to J2.00. A graph showing 

the scattering of the moveout values with average curve plotted is included 

(Plate 3). 

A velocity function was completed by t Delta t analysis from the 

moveout graph of the J line (F late 3) and an expression for the velOCity 

with respect to time calculated which satisfies the equation 

Va = 6000 + 1910 t where t is two way time in seconds. 

The mapping horizons whicp were carr!ed throughout the 4\nacoor~ 

area were dennecl ~s the Shallow and Intermedlate hor!zons, both peing tho 

first ~eg~ en the two contbwous bands of energy present ln thi$ area. It 

was found on the tie line that tbe intermedin~e reflector of the Anacoora 

B9r e area tiec11n~o tpe good shallow reflec~or in the Andndo area and that 

bQtll are one apq ~lle sflme, A final deCision as to ~he actual geological 

formations being mappeq coulcl not be mado un~il approximate tles were 

made to the water p()res 'n th~ arec... 

These ties were made ~t Malcolms pore at ttUt itxtreme north of 

the map area, for the Intermc4!ate icriz()n "n4 '" ~.St Bore, located at 

shot point J 158, for the Sb~Uow retlector, . 

On mapping the area under survey. a lIet ot tQ~r base maps were 
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.. 
necessnry. Depth markers were placed opposite selected contours. 

V. INTEBPREIATION. 

The maps presented arc identified as Shallow Horizon - Tentative 

Blythesdale and Intermediate Horizon 'P' Reflector. A Time Interval Map 

showing the times between shallow and 'FI reflector is also presented. 

The identification of the shallow reflector was made to East Bore. 

Here a time of 0.193 seconds was tied to the aquifer at 1300 feet below the 

surface. The intermediate horizon was tied into Malcolms aore via a 

jump correlntion of. five miles to shot points 85 to 88 locnted at the bore. 

Here the first leg of the IF I was tied to a depth of 1128 feet in the bore. 

This reflection was found to be equivalent tp Lower Permian. 

The$e maps were conformable where both horizons were present, 

but beyond l158 the shallow horizon was entirely missing. The maps ox .. 

hibited ~wo sl.4b&urfaco "htah" areas, Olle at An.<:lado, referred to as the 

./ Andado IIhigh", flflo~qer U. tpe !io~Lh terJned the McD~l1S Anticline. Be~ween 

the tWQ "hlghfi" ~ broa<:l trQugh 35 mHes wide an4 excpecling 7000 feft~ in 

deptq if e~h1bite4. 

Following ~ht:t 'PI reflector <:lown-.dip from the s~ructqre, the tjme 

In~crval between the shallow a;'ld Ip' re!lcctQr in.creases, On the flanks ot 
the MeOi11s AntlcUne this change of intorval ~s marked, Tho zone of mo.". 

tmpm thinniJlg on the ~ime interval ll'1ap appe~rs tQ coincide with the axis of 

the sU'llctQre as found or. the IF' map_ 

The Intermediate ho.,lzon (IF I) as carried in the Anacoora area time 

ties to a strong shallow reflector in the Andado area which has previously 

been referred to as Cretaceous in the 1962 surveys. 

The shallow reflection (Blythesdale) appears to~ be conformable tQ 

the deeper IF I reflector. This moves into the wipec>u~ area of the recQrds 

at shot points Z120 to Z123 on the Andado "high". From this point on 
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. throllghout the Alldado area, this reflector did not appear to be present. 

Over the McDills Anticline the shallow reflector character does not 

change, the crest of the strllcture on this reflector appears to fall immcdi­

atcly above that noted on the deeper '1- '. 

Between the two horizons mapped another reflector of lesser quality 

is present and appears to be continuous throughout the southern Anacoora 

area. This reflector exhibits shallower dip than the IF I as beds are added 

or subtracted between it and the 'PI reflector. From the general thickening 

and thinning of the section above the 'F", this intermediate section, in this 

interpreter's opinion, would be Middle Fermian and suggests Permian onlap 

onto an older geological structure. 

The reflector midway between the Spallow and Intermediate wOl.i.ld 

then be con.idered ~op of the f ermian. The velocity to this reflector is 

fOllnd by Delta It' ~o be 6800 feet per second. close to that average velocity 

fOllnd for the lower 'FI, 

The lower reflectors are conformable to that of the IF I reflector, 

sugeesting most of the true dips are rnaske<i by multiple energy. Onlap 

onto a basement high of the Lower PalaeozQic beds as exhibited by other 

,tructures in the artesian basin suggests all Ilnconformity exists at the base 

of the Permian. Some reflectors are present which may be legitimate, 

not flttingany multiple pattern. These reflectors are fOllnd in the 2.. a 
accQnd range OIl the D line. On the J line, reflectors visible at 1. 8 seconds 

Q.lso p-ppea:r to pe lei'ith'nat~, 

The re!lectlon, llo~ed. below the 'P' l'ofleetor h conformal:>le both on 

~he !lank Ii ~l)d aft str\l~~u:re !n ~le trougll are •• 

On atr\1'~\lre Po stfQflg cUffracUon r~tterfl emana~lng off tpe top of the 

McDU\s AnticUne i,lbacure~ all ~egitirnate eneriY l'etufn' so that all signs of 

cUscQrdance be~eatll JIle If" anp lower bed,. Oil ~i4i lm~Qrtant area is obscured. 
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Flotting back the di!£rnctions, the point sources appenr to fall in the 

area of extreme thinning between the Blythesdale and Fermian. The dif-

fractions could be explained ns emanating either from one or more small 

faults in this zone or from the lensing e£iects of the Middle Permian on 

structure. 

Structural IIclosure" on the McDills Anticline is difficult to define 

beyond question because of the lack of closed loops, particularly at either 

extremity. However, examination of the contours shows that minor 

closllre of twenty milliseconds is found at shot point Dl2.0 and forty milli­

seconds at AB2.3S. 

A feature of considerable importancc is the obvious thinning within 

the presumed Permian limits. Thickn,estt ot ~hls scction north of, on 

top ot, and south of ~he ap~icline i~ shown on the timo ~nterval fl'U~JI ~o 'be 

1000 feet, 400 feo~ And 50!) feQt relpe~tively. 

VI CQNCLUSIQM~. 

The .~lsmlc survey has demonstra~ed that tllo ~rnvity and $eismic 

rcs"l~s are, Co a large extent, confirmatory. Of ~he ,wo large struct\.4res 

opserved; the :rela~vely smaller McDiUs Anticline appears to pc more 

promt.sing as a potent~al petroleum reservoir. Two reflectors have been 

carried thro"~hout th~ Area wlth some certainty. These show section to 

tllc Lower Permian. Below this bottom Permian reflector littlo can be 

dil!erenttatcq becau$e of the poor reflection retUl'ns and the masking eilect 

ot rnQ1tiplo energy f 

Deeper sectLon is believed to be present ill tho McDiUs aren. and 

may be confil'med by legitima~e reflections found aroqnd 2..0 seconds. The 

outcrop of rock sequences on the desert margins appears to indicate the 

probability of lower section being present in the survey area. 

The Andado "high" appears to be structurally IIbaldheaded", below 
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the level of the Permian. 

absent in this zone. 

:;)eeper Palaeozoic section may be completely 

The seismic survey has revealed generally steeper east-northea.st 

plunge of the principally anticlinal structure than would have been inter~ 

preted from the simple gravity anomaly presented for the McDiUs area. 

A regional gravity gradient appears to be present, and may relate to 

thickening Palaeozoic and/or Upper Froterozoic section increasing to 

eas twards • 

VII RECOMMENDATIONS 

Agreement between gravity and seismic data is g,cnerally good. 

However, notable regional gravity gradients appear to be present and which 

require; to be extracted in undertaking closer correlation. The survey 

that would be of interest would be one N -5 line along the Hale River. This 

line would also delineate the structure found here at aepth. 

The McDiUs Anticline in the Anacoora Bore vicinity appears to be 

structurally "closed", thereby r-resentintl an immediate target for drilling, 

An additional line +oca~eQ in the 'e~trerpe south west would mOre effectively 

demonstrate, aru~ pOSSibly eJCtend, this'\:losure". With the general pip-

ping of the IvlcDills A.qticline to the east, more shooting would be warran~e,d 

down-plunge along the a.n~lcline, IUld also ~cross it ~o establish the thick .. 

ening of Permian section over its cres:t. 

The survey in tl'.~ Anc1ad6 area has rlrawn at~~ntion to stratigraphic 

trap possibilities in deefJor lying. Palaeozoi~ section about ~he sou~hern 

, flank of ·this presumed bed rock :lIhigh"~ 

AY:be, 
28/1/65 

Approved by 

\ . 
\.! 'r=<', 

A. 'Yakunin 
.- -. . X"'"r"-' , 
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hFPENDI/£ I 

EERSONNEL AND EGUlF MENT 

DETAILS O£ MAKE. TYEE AND SEECIFICATIONS OF EQUIFM&;NT 

r;f;CHNICAL 

Type of Seismograph 

Number of Channels 

Type of Camera 

Type of Amplifier 

Type of Geophones 

Frequency 

Geophones pl!r traCQ 

Connection 

Spacing in grQup 

Spread lengtn 

Geophone int~rv~l 

'.' 

Shot point to pe4r OeopnQnes 

End trace QeQphon~s 

MAGNETlC RECQRP{;B. 

Make 

Type 

Numher ()! ~r",ces 

S. I. E. 

24 

FRO-11 

F-ll 

EVS-~ 

20 cycle,; 

,S 

$el."~e5 p4ra+l~1 

5 teot 

"l320 !ee~ 

110 teet 

~~O teet 

At 'ntel"locklni .. hot points 

Electt."o-Tech 

DS .. 7 Dil"ect Rccordel' 

27 
~quippe4 wi~p moveable lleads and velocity cams if required, 

D#ULLI~Q. 

~ • Mayhew lOOO' drUUng rig eq~ipped with 10 foot Kelly, air aoel water 
~ril1ipg (Gardpel" Denvel!' 41Ji'l ~ 6" pqmp and wee, 427 cubic foot ail." 
compressor) woun~ecl on a 1.961 BedfQl."d "* J\: 4 tl"uck and complete with 
~50 fee~ 0' <1riU s~em pluto drilling accessories, 
, , \ 

1 .. Mayhew lOOO drill rig equipp~<1 wHh 15 foot Kelly, air and water com­
bin~tioll ,a~u·d.ner Dep.ver 5" x: 6 11 p.um.p Mel WCO 180 cubl~ toot air 
co:rnpreS"Qrl p10urlted on 1961 Internaticmal 4 'C ~ with s~~e l7QO tyres 1n 
addHio'l 300'(pe~ aVail aD drill $tem anq all cirilling acc~~sori~s. 

, ' . " 

.a "lOOO gallon ~anlcer~ with puilt in gear pumps mQ\.lll~ec1 on four ",fleel 
"':rive a,,4forqs, 

" , 
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SijOOTING 

1 .. 4 x 4 Bedford mounted with 600 gallon Griffin tank and related shooting 
accessories. 

1 .. 4000 lb. licenced dynamite storage, equipped as per explosive regula ... 
tions. 

SURVEYING 

1 - Toyota (4 x 4) Landcruiser 

1 - Gurley alidade and plane table 

1 .. Wild T 1 Theodolite 

1 ... Stadia Rod 

UTILITY. 

1 .. Landrover (4 x 4) Personnel carrier 

1 .. Toyota (4 x 4) Landcruiser; oHice and scouting vehicle 

1 - Ford F600 Supply truck 

RECORDING 

1 .. International 12.0 (4 x 4) fitted with recording cab 

1 - Toyota (4 x 4) Landcruiser, fitted as cable and gcophQne laying unit. 

ADDIT!ONAL EQUIPMENT 

1 .. 2.0 .foot Carapark caravan modified as Mobile Office 

ONE . CAMJ. COMF LETE WITH 

11. Tents with 8tretch~rs, blankets, sheets, for crew sleepini accomodation. 

p. 1 -Kitchen caravan l1~ted with gas stoves, electric freezer, one dining 
marquee, 

c. 1 .. Shower caravP1fl fLtted with pressure pumps, lockeTS and washIng 
facilHi~s, 

d.· 1 - Lighting plalH .. 6KVA Dunlite an4 accessory cables, 

e. 1 .. Mobile workshop with weldc'r, mounted on (4 x 4) Ford Blita-.. 

f. 1 -1'0-14 Tractor, equipped with wide track. fl.nd <1Ta~ for ,:lear~ni line. 
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MAJOR PERSONNEL ON CREW 

A. Yakunin 

P. Taylor 

J. Hastie 
':;" ... . Braham 

F. Harding 

T. Campion 

J. Owens 

C. Grigor 

T. Quarry 

p •. Lademan 

R., Mather 

M. Finche 

M. Gibbon 

R. Clark 

J. Makinson 

D. Rose 

Farty Chief 

Geop:"ysicist 

Party Manager 

Observer 

Junior Observer 

Surveyor 

Shooter 

Driller 

Driller 

Driller 

Cornputer 

Computer 

Mechanic 

Mechanic 

Cook 

Apocmdix I 

BQlldozer operator. 

-. 



APFENDIX II 

TABLE OF OFERATIONS 

Date of Commencement 

Date of Completion 

Miles Traversed 

RECORDER 

Drive Time 
Field Hours 

Total Hours 

Down Time 

Number of Holes Shot 

Average size of shot 

Average depth of best shot 

Amount of Explosives Used 

Number of Detonators 

DRILLING 

October Znd. 1963 

April Z9th. 1964 

156.7 miles 

Z13.5 hours 
682.0 hours 

895.5 hours 

11 days - for instrument repairs and 
. dust storms 

647 holes 9 resho()ts 

10 Ibs. i~ ~ndado 
5 lbs. on 5 hole patterns 

ZO lbs. on J line 

60 feet in Anacoora 
86 feet in Andado 
80 feet on Tieline 
40 feet on Patterns 

9083 Ibs. Gcophex 
1055 Ibs. Ammonium Nitrate 

1274 detonators 

Drive Hours 
Field Hours 

J3edford - Drill 1 

305 hours 
617.5 hours 

Intern(1t~')nal - Drill 2. 

122 hours 
l31 hQurs 

'Total Hours 

Down Hours 

Holes Drillc4 

Footage Drillc4 

Aver~ge tate ot pene~ration 
" Types Qf B1 ~s 
and. 

Number PSCQ 

Casing ".-teel 

9Z,Z.0 hours 

52 hours 

453 hours 

62 hours 

952. tncluding aU, pattern holes 

50, 12.a feet 

43,3 feet per p,oLlr 

Skidmore Croor.s, 41/4" Williams. 
liawthQ:'lle inlieft$ 

44 bi~" 

NU 
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