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A B S T R ACT 

In July 1973 a new seismj_c program tva!'> initiated 

in the Central Amadeus Bas using digital reco"!:-ding of 

surface input, (weight-drop), and employing a field digi

t~l proci~ssL1g unit (ComMand) for early assessrr:'2nt of re

suIts. Fill-in and detail work was condu2r over parts 

of Oil Perm s 175 and 178, held by Magel Petroleum 

(N.T.) Pty. Ltd. Operator, and United Canso (N.T.) Pty. 

Ltd. to examine structural problems remaining from pre

vious surveys. Field work was concluded on 27 April 1974, 

after recording and process 895.24 kilometers of 12

folo commOll. d th point profi 

Results of the survey added to knov..d.edge of structure 

and fau 1. t ing in the Alice, Oor£llninn[i) H ighTv-;;ay end Haterh01:we 

are'3.8; the l1ereenie-Glen Edith fold trend and the N1<J 

Gardiner - Mt. Solitary thrust belt. DB.ta in P.:llm Valley 

grea were useful but contrihuted 1 tie to p=eviaus work. 

PRrticularly, the economic potent 1 of these several 

tures was enh3nced. 

As found previously, the quality of d8ta was exc~llent 

up to disturbed zones and only in a few cases were reasonably 

good data ohtained eith2r under thrusts or over anticl 

Progress of the field work suffered from the unusually 

hi~h rainfall) t!1e (lispersed program requiring nl.1ny 

rnOV.2S, And p]o're than usual occurn:'!lCe of mechanical , ,eoui D-



II 


Ear ly in 1973 plctns \-Jere fnade for a S(~iSlllic progrcHn 

which would augment and add better definit:i.on to pr-evious 
-k"k 

surveys in the Central Amadeus Area. A nurr.ber of structural 

and correlation problems were present which had pct been re

solved by the single coverage shooting results an~ Eeveral 

new postulations regarding early (pre-Al~ce orogeny) warping 

and deformation had been raised. It was hoped that adoitional 

data acquired in 1200% format and digitally process would 

assist solutions to these questions. 

From tenders by several contractors Ray Geophysical, 

Mandre 1 Indus tri es, Inc 0, (no'N Pet ty··R.s.y Geophys iealJ was 

se1ecte~ for th~ work. A major factor in this choice was 

the availability of a Com-Mand field processing steGl t.() 

be installed in Alice Springs which \,)0'11d process data locally 

within a day or t\,.'o of Ctcquis ition Thus fie 1d pal.-auicters0 

and prog;-8m c()u Ue monitor ed conL inuous i.y ana best use cou ld 

be made of the seismic party. 

The work program was to be over parts of Oil Pcr~~ts 

175 and 178, held respectively by Ma 1.Lan Petroleum (N,T.) 

Ply. Ltd. and United Canso 011 and Gas Co. 

'-' 1 ,.(formerly o.r. 43 and 56). nage is Operator.u~.n 

ThE':se pe ts lie -;'J1thin the n0 1"th(:!r,'t part: of t.he 

"/:i~ S2€.: II f\. Rcr;c;t t Gn t:~~e Mis~;ionary P1;:\111 Ctw..i I'lt. Rennie
Ooraminna Se:i..s:llic ane Grcl'\Tity SuY"veys O.p, 43 ftnd G,p. 5S 
North Ama[1eus Basin, Nort,heI·n Terr:i.tory, j\:,~.':;tr:J1:1.a, [01' 1'1.::.ge1.· 
lail Petyoleu'Tl (l'~:r.) Pty. Ltc. JUllC:' 1967." 

http:definit:i.on


129°45! and 134°45 1 East Longitude, In ner21, the area is 

south anCi west of AILce Springs in the S;)\..l!:.hel:n quarter of the:. 

Northern Territory. (Fi~ure 1 and 2). A small amount of 

~,

work was sche~uled within Petroleum LicenHGS 3 and 4, )',ereen :LC' 
. 

Field Area, \\lhich are surrounded by the t\'JO permits. 

Field work began July 3, 1973 and was conclud 

27, 197L~ after cornplet-i.on of 895o/.~ kllomcters of U.ne covenl 

in 2692.85 hours of operation. 

Se'Jeral ac1ditions were mack te' the. prognufl during the 

course of the survey which were covered by ail application for 

extension suhnitted to the Bureau of Mineral Resources dated 

November 16, 1973. Unusually incle~ent wG6ther was an ad

djtional consirle=Atiol1 for extension as the progress of the 

survey was adversely affected by intermittant rains. 

Results of the survey have been int~gLated with thos~ 

of the previoDs surveys with a minimun; redu::vJancy. 

it is considered d0~irable to use the previous repcrt, Krieg 

and r:'roelicli, 1967} in L:011J~lrH..:l:ion \viLi. tiLis summary. Full 

use of this report is m:1de herein and portions c·f it G.':'e re·· 

peated with any necessary up-dating. Some sections have 

maGe use of the repor t prepared by the fie lel C:'-2\t:'. 'fbese are 

identified herein. 

http:cornplet-i.on


III 

PREVIOUS GSOPHYS I_C:AL.J:~ORK 

Geophysical work began with the regional gravity su~veys 

hv Marshall end Na=rain in 1951.' In 1957 the BMR extended 
./ 

their nort~·scuth line of control [rom Alice Sprin~s to Giles, 

WE:stern Aust.r[-;} ia. Furth.E:-i_ gravity control vJaS added by tb€~ 

Bt-IR in 1959 and 1960 and an Ri:c l,iagnetometer profile was 

flown from Alice Spr~lgs to Giles, A local gravity survey of 

Gosse's Bluff was run by F~ome-Broken Hili Co. Pty. Ltd. in 

1958. In 1960 and 1961 further local surveys were carr
J. 

out at OOr a.minna s tn!c;ture ,Al ice prospect and Mereen 

anticline. Magellan ran several long t~averses in 1961 along 

various tracks south and west of Alice Springs metering 1,261 

station;:;, and iuCOrpOI'C1t previous locRl work by Fro~e-Broken 

vey in 1961-1962 Oll. a seven wile grid :statiml spacing. (Langro(1) 

and Lons~alG and Flave11e, 1963). 

First seismic work was done by the BMR in May to August 

1961 (F.J. Moss> A!nadellS BElsin, Southern Margin, Seislflic 

Survey, N.T. 1951) Record J9G2/167), follo\;ed in November 196] 

N. T. 1962, (Rec0:-d 1963/5). ~~hot OV2r 

the Alice, Oar~Qjnna and Mer0enie prosD8cLs for Exoil in 1962. 

The BMR shot a cross-basin profile from the Gardiner Ran~e 

Bluff into 

1"';" I I"~ E"'1tV+ U)). This was f011ow2d by the Oo~~minna Seismic Survey 
. 

in Jllly·.P'ufl1;;t 19S2, (l::$MR l<"-';.-:ord t0~~r/S7). 

In control 

around the no:-th,"t-::st half of l:lereenie anticline (PRtch, J.R. 196iJ). 



metric survey over the greater pCl:Lt of the ent e basin. 

In 1965 and 1966 Magellan Petroleum (N.T.) Pty. Ltd. 

conducted arl integrateri progrqm of seismic, gravity and surface 

geological ~vork over the Hissionary Plain Tract of Oil Permits 

43 and 56 C:r.f)VJ 175 and 178) in the AmaC!eus basin, Northern 

Territm:y' Au;';tral ia, The s\'ll'vey \tlas carried out in tv70 phases ~ 

the l'hssioncu'y Plain 8uJ:\fE'Y from June 1st i::O Novel'tber 27th, 

1965; and the p'it < Hennie-Ooralninna. Survey from February 18th 

to December 19th, 1966. The Missionary Plain Survey proceed

ed on a contiJ11xlUS \vork busts and resulted in 751% km of seismic 

coverage, 2,547 gravity stations and surface geological t5es 

at 21 different sites. The Mt. Rennie-Ooraminna Survey ~as 

carried out on a partly continu0uS work b2si~ and resulted in 

1062 km of seismic coverar~e i1.lch~ding 16 km of common denth .. ~ ~ r 

point shooti ) 5,507 gravity stations an~ surface geologic 

ties At 15 ~ifferent sites. 

1ni t la 1 'pfOg( tllmning c",·lled for cone inuous reconnais

sance sejsmic profiles across the sano and alluvium covered 

plains ti to outcrops by ?rojection~ with correlation of 

seismic event:~, hetv7een li.nes. Gravity stations VJere established 

at ~nch shot point. alo(lg access trails anrl extended laterRlly, 

The p~ogram w~s a er 

of reeonna j s s aI!C~~ It>ads :Ln an at ternpt tG def inc c losecl c1ri lli'ilil(:.'; 

pros ctH. The entire concealed area of the Missionary Plain 

at some 

suff:icien r: c1e1:;::.i1 control co definQ Se\len potent).al test 

loca t ions on e losf-~d s Lructures a rx; contritn.!te s truct Ut a 1 and 

stratigr?nhic knowled~e to 20 ot~er anomalous subsurface 

http:potent).al
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features. 

Interpn~U1Li,'m of data h(l3 (;~:2fined thE gross structure 

and stratigrr.tphy the lArgely concealed northern mRrgin of 

th!~ Amadeus trou.Eh where petroleum prospects are considered 

to be most favorable. Several elongate, flat-bottomed, 

asymmetrical syn~~lin~~s, ,'!rcuatn sub- basins ane1 regional t.roughs 

are sep~rRtecl by narrow anticlines, anticlinal ridges, uplifts 

and dOines, momy of ~·~hich are complicated by thrust fa'elt 

and diRfJirism, small thrust faults, common in the 

Upper PrecctmbLian~ Cambr and Ordovician sedimentary rocks 

are shown by seismic profiles at Tyler, West Waterhouse, 

Urange, anrl West Gypsum, and by gravity anomalies at West 

Wa terhnus (>:, C;::;yn-j ch3 f' I-Deer i.ng Creel,. 

FrO'Ci Ap:::.-i J to Augus L 196~' the BHR carr-ied out a reseal 

seismic an( gravity survey of the Gosce's Bluff Area as part 

invest tton wh:Lch extended over <'I 

period of th~ee ye~~s in whi they were joined by the Uni 

Stdl:eS G<=o lc\gicd 1 ;j1..xvey. Brown, 1971, glves a good, detai led 

account of field proc;ee(h,r("'~; and results (Record 1971/141). 

The noise spread and the expand spread shot during this 

work served as a base for preliminary analyses for determination 

of tield paranlPter, s fC'I" this s~Jrvey. 

Also during early 1969 a ew of velncity data was 

truleum La incorporace re

suIts of a veJocity survey at ~ Ty r holev COllclusil){ls 

redched involvf'c! a velc'ciLy graoll->nt, lncreasing no::.-thh'ard 

t rp'lr,-l tl.,{, N"'('C~""'··l··~'\]l Ra .....f'E.·· ,.,1....;(.....~_\.tA ,":l ... .f J ~ ~-:. .,.,. 'Vi ;..1.<;,... _ • _I:c:~ J) ¥~'(.I." _11 luded an increase in 

) velcci.ries. As part of 

the review: a portion of line 2-2, shot points 1 through 22, 



were transcribed to digital format <:HH1 r(:;IJrocess(~clo A dis

cussion of the results was submitted to Dr. D. An McNaughton, 

dated April 10, 1969. 

In prep,natlon for the, 1973 progcam certain lines 

of 100% data obta1nerl by GeophysicBl Associates Pty. Ltd. 

, 196'-'r . h~' f t.' 'J' 19r,>1n ~-bo, and ~y ~amco or wxo~_ In .OL, and ~y United [a: 

Magellan rc

proces sed in an at tempt to lmprcve re80 lut ion. Tht s ,'JOrk was 

done by Seismic and Digital Concept£:; , r .....!C _; Houston, Te.xas. 

After it was knovm that a Coml'1aIlri P~-ocef;~':' Lng system 

\vould be wit.h the Handrel ere'"" i:o Alice Sprin~s, the digital 

tapes "Jere cop::i.ed in ComMand format Hnd sent to th~. c:t:'pw for 

re-displDYo This put all reprocessed dc;ta in cO:lformity WiU"i 

the current work and con~ributed to tying the four period3 of 

surveys together. 

-7

http:cop::i.ed


F
IG

. :3 






IV 

REGIONAL SETTING._-

A. STRATIGRAPHIC (Figure 3). 

The Amadeus trough' is an east-l"v8st oriented 

struc~ural depression comprised of a wedge uf sedimentary 

rocks thickening northvl<:lrd to more dW.rl 9 ~ 100 meters. 

It is essentially a basin of preservation containing 

marine sedimentary rocks of Upper Precambrian to UpP2r 

Ordovician age which were derived from deposition en a 

shallow marine shelf. These are overlain by a sequence 

of coarse continental clastic rocks of Siluro-Devonia~ 

ap,e. The bets in is situated between the stahle I'rt:

cambrian crystalline Musgrave Complex on the south and the 

mobtle /\.runta Precambrian basement block on r:he nortL. 

East and we6t margins are less precisely defined as they 

are overlapned by younger rocks of th~ Great Artesian 

and Canning Basins respectively. 

which have been modified and simplified and are Sllmm~1"jzf?d 

on Figures 4a and 4b. Useful stratigraphic sum~aries 

relevant to petroleum and geophysical assessmenrs Hre 

derived frcml rrubl:i.cations and articles by Stelck ~md 

Hopkins (]962) McNaughton (1962) and Ranneft (1963). 

In general,. Lmver Precambr:i::m tgneous .'-1nd rnet>;:'·,':)~:·r ~:lC 

basement rncks are overlai.n by Upper Precambrian ortho

quartzitt~, follmved by a. conformable marine sequence abcm'.: 

l~j2.5 lneLers thiCK consisting of cherty algal carhollC'lte"., 

evapo~ites, shales and local sanrlstones and conglomerates. 

The Upper Precambria.n is conformably or unconformably 



overl.nin bv Lo\-.Jer Cambrian sculClstone, succeeded by a 

lTlarinc sequence of evaporites, foss ili£erous carbonlLes) 

siltstones and shales, except along the southern and 

Tv'!(?S tern lOargins vJhers Cantbr ian sand stones prenomir:.,3 te . 

The entire Cambrian sequence is present an~ averages 

ahout 2,100 meters thick. It is overlain gradationally 

by Ordovician sandstone j siltstone, euxinic shale and 

mtnor liP.1estone. The Ordovician range;') frcm a \Jedge··erlge 

on the south to more than 2,500 meters thick along the 

present north-central basin margin. 

Indicators of the shallow marine shelf environ

ment include: 

sands~ones of Cambrian and Ordovician age which are gl~u~0n-

itic an~ contain ripple marks, cross-laminations, an~ 2re 

churned ape; burrowed "'-'i th abundant [.i co 1 i thid t.llDe:;; and 

\-JidespreacJ conql1inoid "shell hash!! !.ilnesl~one heelS jn 

Cambrian and Ordovician euxinic shales. 

gypsum is regionally distributed in isol~tcd outcroD~, 

and i3 cor,~,mon in probably diaptric cores of anticU.n("s. 

Thick salt series are present in sllhsurf.<1ce secl:iorlS of 

Bitter Springs formation. Volcanic rocks are very rare, 

but thin spilitic !Jas31 t.s 

strat,q a10!1g the eastern BflCi southwestern margins. 

non-n"lcine sanristone, 'sandy siltstone: and a greett \.y(~dgtc' 

Of synurogenic conglomerate of Siluro-Ucvonian (?) age 

unconformc{bly overli(~s the marine Orcbvician sequence. 

Although average thickness of these continental clastics 



is 1,500 meters, they are much thicker an~ mHrke21y co~rser 

in the foothills of the centrRl Macdonnell Ran s. 

Scatter outliers of Mesozoic and Tertiary non-marine 

be(1 s are sent. Quaternary sand dunes and alluvium 

blanket most of the plains. 

B. 

The most 3~-.riking feat'l.!re of thc. Ar,la{1eU8 trou?h 

is the presence of large anticlinal structures which 

p;:rrallel the basin margins aml extend for tens of k.ilomete1:":. 

The BMR has eslabl ished the r(:~gional structural setting 

(Forman et a1, 1966) which is summarized by 'i and 

Shelley (1966, p.lO-12). Two major orogenic events have 

deformed the thick section of sedimentary rocks, the 

older s the Precambrian-Pa]eozoic t 

and the in the mid-Paleozoic. 

The "Petermann Ranges Foldi.ngl~ (F01::man, D.J. and 

HAncock, E.N. 1964, p. 40) resulted in ti?ht isocl 1 

al~d re 

, 
anrl Upper Precambrian sedimentacy rocks in the extreme 

south, The: intens i ty of lieformat ion diminishes 8n(1 d s 

out north~ards probab~y before reaching tne Missionary
,~ 

Pl[iin. ecambr ian berl f; 

are lieved to "e been forceCi !Iort:hi::ard ror tens of ld 10

('o11ement surface \vithhl .:11e Ditter S-q:r 

C'Japor j t es . 

'I'llt:: post .. Devonian I:A1i(e Springs Grogeny'! (Forrnon, 

D,J, and Milli n, E,N. 1965, p. 38) produced most of the 

fold belt cl~scr S t'l. great regional arc gently conv(~x to 

the south, with individual fold axes trending northwesterly 



in the west, east-west in th~ center', and northeasterly 

in the east (Figure 5). Some of the anticlinal axes 

demonSlrate right-hand en echeJon offset on the east Dnd 

left-han~ en ech~lon offset on the west; rC'~~i()nal fold 
\ , 

axes: tenc1 to converge in the central area. The fold 

structures are char,g ctee i;~ by broDd, flat-bottomed 

syncl s and sharp, often as:.;mmetrical, anticlines. 

vHde:,pr [,<1\11 i:ing occurs lnv01 ving I"olver 

PrecDmbrian basement rocks north of the basin margin. 

Deforrriiltion of the sed1.rne(]tary sequence ~s also more 

in1:el.1SE'. in !!largir;cil areas. The entire sedimentary scctj.on 

in the hcmocljne of the Macdonnell Ranges is steeply 

south-2ipping to overturned, several nappe complexes 

have been mapped along thh: ::oorther.n margin (Forman, D.J. 

and Milligan, E,N. 1965 p. 35). Their interpretation 

suggc>st s th~ t s tra t: a over lying th2 Upper Precambr ian 

evarJorites movec1 south~vdrd by' gravitaLluJi[d, 

gliding over a regional decollement within it, producing 

the Amadeus basin folds. The frequency and wave length 

of the folds decreases grarh,1 c<lly from south to north, 

apparently as a funcLinn of thickness of section involved 

and de~th to the interred d2tachmcnt plan in the Bitter 

M~ior thrust faults are present within the basin; 

nll~ber and locally re-

l.ater! to tflrust adjllst1T1ent:. CDrbo'late anc1 gypS1Jm, (:c,rrelatec1 

,,. .t. .-.) '"C)·J"'l·n:""l·orl-:::l _"Ei,_ ...L, t_ c SP'-illO._ ... ~~ C J... _\......-._ . 

anticlines, bLt neither t:hf:-: 

un~erlying quartzite nor basement rocks occur in the core 

of any anticline or along raults \vithin the basin proper. 

http:scctj.on


Contorted Cambrian 1 imestones, which correlate \.Jith th:::~ 

subsurface Chandler salt seri2s, occu~ in many anticlinal 

cores and in the hanging \'I7alls of faults in the SOtithern 

Amadeus. Geologists of the BMR bel~eve that listric 

thrusting from the lower decollement surface onto an 

upper decollement surface in the Chandl~r limestone 

may have occ,lrreo. A Humber of structures of probab1.e 

diapiric origin have been n1l1PpeO anri crr-e discuss in 

some detail by McNaughton et a1 (1967) and Cook (1966), 

Diap s are thought to have originated in the Px"e(';:!(I)br '-. 

evaporite series, an~ stratigraphic evidence in overlying 

forma t i()ns inc ieA tes that these struc ruces pers i.s tent 1y 

influence0 local sedimentation and were anticlinal grovth 

st n~ctur2S th~'oughout much of th'2 Lowey Paleozoic. 

Tbe Amadeus area 'vas ere irogenica 11 y up 1 if ted a.nc1 

eroded fo11mJing the lAter Paleozoic or';2c-ny and wfiny 

of the cmticlinnl structures wel.-e deeply hrR.9:;hcd> cc·· 

casionaliy exposing their diapiric cores. 
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This survey 'VlaS pL~nned tv investj?cd:f: J>_d~thel' severdl 

knmm structures in an a t tC~lpt to de fine pes::; i h le hy(lrcc.s.r bon 

traps in fault segments bclo~.N thruc,tG, to determine strUc.tui.·3~ 

trench; that may hC:l\/c,: existed prior to Alice S iLi~S ()rCf':r,.n~', 

an~ to check the validity of mapped horizons by tyi~g i i~O 

drilled wells and tying to ther lines that wc~e previously 

correlated bv ref etion character . 
.! 

Specifically, data were sought on the Waterhouse 

tb:~ Alic2

complex, the north flank of Palm \'al1(~y anticline, ttle :,Qrtb

west Gardiner Range-Mt. Solitary tr 

but th~se data were not obtained cause of thE un~sually 

wet ~eason, which denied access to the ur~a. 

Previol.!s ly L~ecorc1 cd sing le cove:: [i?-:C in thes(; {t:C I?: 8 shad 

yie loed very poor to unusab le data. It \I·][{S hopec.l tJ1a t IT'ul r::i 

covera oe d]'~l't~l-jy r~cor~~(3 ~rlcl pr'o~nrct- . (,") C • - <.:. ...~ ...... ~ ~~ . ' ... \..._ ,-, >.-' ~~J01.11d l.rc:?r(:ve.I... I 

~efinitinn of individual clril13ble structu~~b. 
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·1' a·· 1 \~ c: j was 

southern end of lifi8 73-3-L6 (F e .: ) 0 Th vJaS done in 

order to check the validity of the pro~osed field technique 

\'Jhich h:ld been deslgned frn[rl the analysis of noiSe parameters 

taken from data recorded further to the west near Gosse's 

Bluff, ( B r O'i.vn , 1971). 

Exmll inn t of this noise analysis revealed that the 

major noise problem associated '\,\lith the area v~as not high 

velocity boundary weves as ieated near Gosse's Bluff, but 

rflu 1tip ~efractions of the Meissner type, The velocitv 
.! 

of 

these multi? s was approxi~ately lY50 meters per second, 

\vhich co:n:csl-,ond to the velocity of L boundary Wo.ves 

measured near Gosse's Bluff. Dile to this coincjdence the 

proposed fie' technique was valid even though the type of 

nois~ was diffprent. 

A center weighted 48 geophone array with a total length 

of 136 met(~rs '\vas employed (Fifure 6). 

cre.:lt by thE:. c.ombin

ati·~n of , an electrical filtc~ 

\Vas used i.n [.1~.l:; filter was a 12Hz 

(12db) lov} cut. 

A SLilt 1.ntervaJ. of 140 meters WetS selecL (3::-, 1 C 

On July 3r~ a noise a· _ , • .1 L.. • -'".' conducted along tIle 

but also perffilttcd ef(ici2nt usa of the de-

s ?E~(:>phone and sour,~e ar:r s. 

A split spr field technique consisting of a 2~ station 
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offset to the near trace was chosen. Offsets were 1890-350

0-350-1890 meters (Figure 7). 

The ahove combination of ele r..'trical nnd spatial filtei's 

allowed a theoretical reflection r8cording b of 12 Hz to 

70 Hz v;,ith an r~\ren attenuAtion of a'll cohcxer~t noise within 

thl'''' f'reqllerl-'v, "-"~. J 'l-">nncC"'c ".! 'C'C"'n'~n"'" '" hOY"'lr'c;)-t~1j; d 1. ""'loc",'t-y C,.L ""Ot-10•"L" ~ -:1", .,' c•. ,,!... I:'> C', ",'J n 'C .:. '_, ( ~ 

meters per second. 

Lines 73-3-3.2 ext. were recorded ~lsing 10D meter station 

intervals and a 150 meter cl:top segmc,nt ill EtIl effm't to if"lprove 

data quality over a suspected near surface aDticl (Figure 8 ) . 

Upholes were drilled throughout most of the area as 

a check on near surface conditions. 

Data \:}3re recorded on a 2h dl3.nnel float 

Sum-It (seria] number 24), The ovtput ta ('onststs of a 

summat of 1 (~ (l.".,C"" C, in an EPR, mpx 32, format. This tape is.. , ....... '<J fA"· J '\;) 


1 . " 9..:track, -'2 J.ncn) 1m,; compatl.ble wittl a pack dens1.ty of 

800 bpi and is 2/+00 I lonr;o Recording "JE:..S dOl.l.l-~ for if s2c(mds 

at a 2 millisecond sample rate. 

Hinil1iJ.,Hll fixed rain Cl.l1.ow;.lillp. WdS ~-W db" Ovr:r thts 

amount another 90 db 1:;j rwry in :cang;ing vias pe:cp·tttecl In 

six db steps. 

A lo~ cut filter of 12Hz (12 db) was utilizeJ Cull'· 

juncti0n \vi CHl alias 

A SfM.·3CO) d 

the recorded data. 

Co SURVEYING 

A K & E transit and a Wild 1'··2 theod..l1 te \~;en~ used 

http:dens1.ty


---------

for the SUl'vey,lrlberever po:·;!:;ible 'loops were closed Etnd all 

hallgillg lines \verp double run. Elevations a.nd horiz,onta1 

control were taken from previous surveys, existing triangula·· 

t ion :'; tat ion~~, bench m::lrks, anel YjC:. 11 sites 0 

. . .
Permanent markers were established at Hirer sect lons 

and ends of lines. Hark.ers were 8.1so established at periodic 

. - 1 hlncervals a ong t e longer 1 and turning points :Ln t 

• 
1 beuring. These :-narkers consist of 51 6" star piciceLs 

1.<7it11 aluminum tags ing line and station number attached. 

Apvendix A lists all permanent markers and locations. 

Vert ell (:',nd Horizontal Loop Clos ....lre maps are incl'l1oed 

wi.th this report. 

One (l) Part)! H'lnarrpr'"'• ~,) '" To';-"'-'. ~J '- 1;...1l.. _ "'-' ) 

One (1 ) Observing crew'~ Toyota 
One ( 1) Surveyor's Toyotd 
Four (4) Geophone erewts Tcyolas 
One (1) Becltord··Cable 'trllck 
Tv;o ( 2) Acco Internation~ls--Watpr S11;!i'll f."' 

~. r ,;. ~ ~' ../ 

One ( 1) R-190 Internationai with rEcording hu~ 
T",l\) C~) Internationals with Longrepch we t 

dropping units mount 
Orle ( 1) International witt W/shop mount 
Ons ( 1) D-7 Caterpillar bulldozer 
OnE' ( 1) Tractor and float Lor ilIovinR r1oz~'(" 
One <' 1) Caterpillar-12 Gr~Jcr 

lye (12) CDP cables; 2000! length: medtvm duty, 

1:003(1 t,yp2o FOD!:' reflection tRl~eouts per cable s ed at 

50G! incerva 1.s • bes ide ea ch ref 1eet ion t Pl ke011t ~"r) ~ lo~? 1:2c1 

ut" 

T"~11; 1 .. ,.... ., ~.... ~ ,"...J 

E. LOGISTICS 

Bases of Operations 

The crew office consisting of the Party Chief. Seismol



ogist, and Computer, plus the Corr;t'l.:m.J procest"linr: center; 'i.,v<1s 

establisheri in office space m-i.de 8va:LL:bl..:: by Marellan Petroleuln 

(N.T.) Pty. Ltd. 

The field creVJ's operations were cortci uct2t.1 fro~n tent 

camps locC1ted near the center of the pro am areas. 

Access to tl:H,? In"ospects \Vas good ourin.g (try periocls 

via stat and well-site roads. 

Mast of t11e prospects cons is tBc10f relatively open 

spinifex covered land intersected by occasional ba~ds of. 

scrub timber, 

Topography ranged from anticlinal outcroppjngs such as 

the James, Gardiner, and Haterhouse Rnng<=cs) to gently rolliIl8 

sand count:ry < Sand dunes were enCOU).lt(~r(:;d oftQn 

prospect. 

Lines clear~nce was initially provided by a D-5 dozer. 

r ..,. .. 1 , N 

OJ. 1. .1..:.Ie 11l..L).~age r:rlJ.S was 

repl~ced by a D-6 dozer and a Cat-12 grnder. No prob12m was 

incurred in prov1.cHn,?: s·u f f :i.cier'tt mi 1 r~C1ge for the r:-~corcHnF~ 

0Cl~E:W with lhi.s combin:l t ion Th l""" I" 1e 'cH - I.. grac(-'r 

~0 create access roods whe~ever required. 

WectheT 'itJdS l..Hlusually bad, -vnth c::..~ abnormal amollnt of 

to inclement weather. 

F . PROCESSING- ...~-"..-------. 

... . 
All dRta) including the presentation of a provisional 

final section 'l<7ere processed anCl displayed on the CowHand on

1 



site digital processing center. 

The system is fully int ted and stvnd-alone in its 

capabilities. Bas Ily, it compri8ecl of n kAVTHEON 704 

computer) two N'IPEX ~;; inch I)ine-~r &Cknl2~!neT~ic tape drives ~ 

fixed head disc, tcI2typc input, ill12 a GOU~D 21ertrostatic 

software Dackage is provided f0~printer. A comprc-'hensivG 
t ' • 

use in cliagnost 

modes. 

The Comt1and enablps rapid pection of data with 

preliminary or "brute" stflcks avail'!h1.e only" fev; !:":curs 

ter rec i on of tapes from the. ftr7!lc1'r'r.;ct'::·.rri<:=X'. Min

imu:n tl1rn··around "~lith max:tm1.'1U effort i;, ,3, ff':<lture or the. 

CoraMand) v)ith co-operacion and supeJ:vl:; by t inte:r:p:f'c

tation team encour'::i.?ed at: 8.11 (ltion. 

Processed data were ally 

..... - "1 1the 'Wa use OS.W 1 .l:',;-Jlm v;)"Jey 

o1.1tcropT'ings. 

In the Nereeni"S and AlieE':; Springs prospecL·~), reCC'l cl 

and 

3. 

ernf> 

.,... " 
J, t. rm'!t rLe 1: 

an1pl ;1:uc1e r-·-'cove-'·,'.' an(l (l 'l"ta!, .H::'C. Thf'> 0 .... b':lf.... - '- • I I - ~l ~ • .:., ... U L 1"'11,1,.: f'ri. S G U J (:. C 1: (:' C 
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t8 a series of f r (~queJlC:y [ll1d lyses bot.h in the time cnc fr.:.,qu>::f:.cy 

d~ nr:'~r'm1'I10~.• co. o~~ n~!:-0pnl~~(j~.,:.'- ll~1'11g~ a 0.'"160 sec .. ~,v ~()'-' _d u.dU (let'c
0' 

r l·.n.c-.L-paQe(l
- J .~c 

0.200 sec) ~")perato~' in the frecj1H3ncy c1o;[lain. This proces~ 

vJas designed both to Hwhi.tcu ll ttl? fr e q1F.::ncy spectrum avel the 

expected s i~nal ra.n~e and VJ aU r.!nuate any short period re

verberaticns i~ the data or inating in the low velocity sur

f ace layer~:;. 

Following JeCGnVOL0~ioll, a bandpass filter was applied 

with the purpose of 1:/C'.J:'ld ] ir'Jiting 1:1'10 frequencv spectrum to 

the desired f'c:<i.1Fe (1E~ter[pined by examinc:ti.on of computer SIGNAL/ 

NOISE. ratios" 

producing a 

IIbrute" stael.;-, enablill~~ pre] iminary jnterrn:~t8.tion to begin. 

FGll~wing the presentation of a preliminary stack ~nalytica]. 

vwrk W8S carr~.:~d en.::: in eXl effort to achieve optimun~ NMO 

determina 1':. iOT'. \·,1.th empha3 is p laced on ve 10c: i ty control over 

s t:rUCLural .1gl~. oo.s en~~oye cons1ste. argo y 0 ~.~. "h' 1 l' 1 1 d' . d 1 '1 f VE'LST'\C·' ...·. 

(~ constr!nt ve;.ocity stack prOf;.l-;:;m) <.md CDS/CV~; (corllmon distance 

trac~s outPl}t \'lith a suite of constant velocitH~s). Relif1bil:Lty 

is con2 LJered r-,UO-:i wich acceptab 10 ties effect 0d to ava i lat, lf~ 

well Jogs. Vclcdtic[; arE [.;2n2:'.:-.11), hip;h th ilCal" sdrface 

velocities ran~ing frum 3000 to 4000 metres/sec. 

'L'£0 1"~0w~ng vel'oClty detm.:mina t ion) 8. of co:c

reeted gathers WCle run in olde~ to clesi~n an eftective trace 

:-lnd first break. noL;e ('<.h(:>3(1 of the tnJ2 ro

fleeted s ip;na 1. 

Application of an automatic residual statics routine 

http:2n2:'.:-.11
http:examinc:ti.on
http:fr.:.,qu>::f:.cy


(statcor) followed which served to further refine the stacked 

OIJtput. 

Post-stack processing included the extensive utiliza

tion of long period time ~omajn predictive deconvolution 

using operator lengths determin~d after examination of section

al autocorrelograms (SAC), whi a final digital filter was 

app1.ied ter careful eX3mtnatton of l'1ultiple Filter Scans 

and Signal Power Spectra (AUTOfILT) to achieve optimum resolution 

and contiflu:U.y. 

Sections were pro~u2eci at each stage of processing with 

a provisional final. section presented soon after completion 

of each line. 

Pc;rh)cically copies of final procesEed data for emit]; ted 

1ines "\vere sld pped to Hous ton ",,;here migra t ion, if requirt~d, 

and f ina 1 filming of each 1 ine \-,12 s comp lct_ed. 

If. E~xjH!...~n ~·_n.:U,-QI! 

Apart from cnalyt:ical ex·perimentat:l.on Guring nOYlllFil 

p:cvduc t ion pro '';28s ing, certain items OJ: interes t \-Jere se lect ed 

for speci~l studies. These items included examination of 

production saurce an~ receiver array responses using a range 

of horizontal vp.loci.ties e r.lcGuntered throughout the <wea as 

well as the effect of fie}d filt~rs on the r~c0rd signalo 

Conversion of secttoYl stacking vclccitie~; to intervBl 

V(c> toe it if'!'; , trl~e Clve;:hge velocitlE:s and hnpliec1 depths, par-· 

t i cularly on 1in.cs ad.:J3 cent to th,;:.: ME:L'(-!E"~ll ie ant lcl ine, gave 

valJablc add 1u11<3.1 dai.:d L() did lnterpret:ation of structurally 

comnJex crestal liGes. 

i~entatj0n sp2cifically directed at 

these comp lex lin.es inc ludcd UP -DIP and DOWN.-DIP stack com

pArisons and in certain cases running a suite of stacks of 

http:ex�perimentat:l.on


decreasing CDP milltiplicity (by progressively discarding long 

distance traces) to investigate: tl1e effect of Jer:th point 

dispersion in regions of strong dip. 

Almther interesting piece of exocrirnentHtion involved 

the processing of seismic data recorded to 13 seconds duration 

in an attempt to record the Mohorovicic Discontinuity,. A 

copy of the report is includ2d (Appenrlix D ). 

Data ~ere of good quality except where pro~ram ap

proachcd or transversed surface anticlines formed by Hermanns

burg or Mereenic Sandstones. Data deteriorated dr~stical]y 

in these arAas "d.. th qual ity rElnging from poor to "no r2cord. II 

Examination of ~ata recorded in the vicinity of such 

anticlines r~vea16d a hiph degree of coherent horizontal encr 

ranging from 5000 meters per second to 200 meters per second. 

This 'loise WBf, of such hi.gh velocity that -:'10 ;:'-1tt:enunLion WaS 

inO i.:::tcd by :::h.:~ g';;'0IJl1one and s()ucce arrays over the reflection 

bandwldth, whi~h thereby prevented the recovery of signal. 

One expi-anation for th€ pl~oliferation of horizontal 

noise in the anticlinal nredS is to theorize D. high degree of 

fractur in Sapc1stones 

vhich y,;!Qulc1 act. &s point: sources £01' neal- sur face diffrActions 

which ~re pr0~Hfated horizontally. 

It i~3 s11ggested that lC::1g source Find geophl)~it:.' arl"<.~ys 

he emplo>' 

interval of 50 '[;eter~~. Offset v,7oillrl be 625-75-0--75··625 met2:L'';, 

Arrays shoul.0 h~ of su[ficient length to attenu~te the high 

velocitv horizontal illterference which was prevalent in the 

anticlinal areas. This would necessitate severe ground mixing 



of arrays due to tl'w shert station i..ncrem'2Ilt, but no IVlrrn 

should result. 

This area d if fers cons i.c1erAbly in n.:1t:ure fro:-\) the 

others, Two proble;)1s, probably interrelat.ed, \.7ere encountered 

\\'hich caused a marked reduction in dc~t~1 quality ~ 

. ,
A major weathcrinE, crlanl1e 1. and its associated trib

utaries crossed the northern half of the progrTC!1 area. Due 

to thiS, an abrupt chan?e of statics is required if p~oper 

datum corrections are to be made. Using first bre&ks taken 

from thf-~ field records it was f:stimat that this channelling 

could approach 700 meters in depth as crnnpared with a normal 

thickness of weathering of 50-70 rneterE. 

Within the area of deep weath2ring multiple refractions 

of high inter~f, i ty 0 isruptec1 data \A!itb a ro2;.,;u1 t: ing det(~r 1.0':'3t ion 

of quality. In an effort to increase the effective stack 

before having to rpmove refraction interfered data by muting 

, it was d~c ed to reduce the station interval 

to 100 meters in order to decrease the total offset, This 

produced an offset of 1250-150-0-150-1250 met~rs. Both shallow 

an~ deep reflections were improved with this spread when em

ploved on lines 73-4-1.9 ext. and 73-4-7.2. 

This ~;j:ea is intE:;res:: in8 both geo logicn lly nnc1 p.:eo

.rutt1J:e 

seismic surveys. A dyn~mite refract 

to obtain static cor¥ections, Pd~tic\llarly for all work done 

north of the Alice Sprin8~ No.1 well. 

100 meters and prc~f<2rab1y to 70 meters. SOl1rce and geopb.me 

arrays should be j.ncreased in length to attenuate the mUltiple 

http:geopb.me
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arrAYS, but shoule1 greatly enhAnce data qUAlity" 



VII 


INTERPRETA), ION 


A. GENERAL--_... -.

Base T:.1apS used for the previous survey \·Jerc mod i.f it':,J 

and adapted for this survey. Essential changes were in scale, 

b_'om 1:120,OUO to 1:100,000, and grid systerr; the f:(-:W meter 

coordinate system replaced the previous 10,000 yard transverse 

mercator grid. These base maps display much of the su:cIRCQ 

geology as taken from the 1:250,000 geological series as 

prepared by the Bureau of Mineral Resources and few changes 

were made to these data. The old maps were designate~ She2ts 

A, nand C, Hnd the new sheets use the same code except that 

Sheet C is labeled "DII because of its rechJced area. The 

horders have been adjusted to accommodate better the additional 

shot grid. All index for the sheets as well as an index for tne 

geo logical series is shown on Fig. 2. (Locat ion ;;n,) Tnde}: Na.p.) 

Almost all of the new work is interior to the previc::,us 

control so former horizons were ca~ried in the new mappjnr. 

Where necessary~ adjustments were made and, in some cases, 

additional or different horizons w~re run o~ the old lines. 1n 

Oo:::ar:1im:a and Pa.lm Va~_12Y Areas, Sheei;s A and B, better identi 

fic;::,ti(:;n of the Arumbey"a necessitated new picking or~ the old 

sections. For other horizons an interval adjustm2nt was made 

\'vh,"rB neces sary 0 

horizon, as identified on the new sections, was carried to the 

old work aud the latter were revised. 
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Velocity surveys are availabl.e for only four deep 

holes in the area: East Mereenie No.2; Palm Valley No.1; 

Orange No.1; and Ty ler No 0 1. On niOS t oth.er. tes ts sonic 

or acoustic logs ~ere run, usually over restricted intervals. 

A tabulation of Lnter.val velocities derived from 

velocity surveys and sonic-hcoustic logs is given for the 

various formations in THble t. Many velocity analyses were 

plotted fro\1! r~he (~igital QOLa, but discrimj_nation between 

formations on this basis was not apparent. In areas of less 

than very good reflection continuity it was desirable to use 

a constant velocity scan to choose the best stacking velocities. 

Although outside the coverage of this recent work it 

may be well to note that result8 from the Tyler velocity survey 

indicaterl much higher interval velocities in the Mereenie for

mation than were anticipated. Cores from the well were founu 

to have infilling of pore space by anhydrite (and other (1) 

s2condaLY lninu:a13) vvhlch CGli.h; accouut :Lo:c the abnormally 

htgh velocity. 

A comparison of the curves for average velocity to 

~op of PacooLd shows: Orange No. 1--14,000 ft/sec; Palm 

Valley No. 1-··14~700 ft/sf'c. ar.u East He.• .:"eellie 1'10. 2--L3,650 

ft/sec. DE:tuiN this stratigraphic depth, Ht'-;reenie cmd Palm 

Valley have o~}y sQall increases of velocity in the Pacoota 

section while at Orange the velocity data shows a substantial 

Pacootel, anJ 

continues to increase to 16~lOO ft/sec. at total depth in the 
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AnJ~lberQ [onnat:Lon. A veloc y [unction for Orange has 

1L ')0n+ 1 .. 26 Z to (inheen computed to be . ),:; ." ." - h,SOD feet, 

Lower Goyc1er), Nitll can:., tant ve loc:ity of 17) 800 ft / sec. 

below th~s depth. 

N,~ar-surface vulocities were meets"urea by uphole 

surveys and first break re_ ction an&lyses. The holes 

were normally drilled to 50 to 70 meters and several 

shots "Jere fired to tht". surface: geophone. Locations of 

the uphol(:, surveys and velocities recorded are shm·l1l. on 

the uphole maps prepared by Manclrel Industries. (See 

Section VI.) 



C. MAPS 


Napping :in ::.-eflecticm t:imE! \v2.'; cari:ied ave]: t"he several 

areas and at sevE:!ral hor:i.',;:,ons. T~H:; Top of Paco0ta ho:::i20l1 is 

common to all three sheets. S'..:!b~,"ll:face ties t~G severdl ~",ells 

and B), the Top of Goyder and Top of Arumbera arEc mappEd with 

ties to the well tops at Alice No.1 and Orange No.1. 

In the western, Mereenie Area, the base of Mereenie 

hor 1.zon is ident if led by pr a je.ct ion into 011t,~rop8 and by 

estirnate or interva.l thickness. The PacGota horizon is iden

tified by correlation, section thickness e~tirnateG, and pro

jection into outcrops as well as rather poor t s to several 

v]e118. jJoor data on toe fL:Hl1<;:;: of M'~rec:nie st-r.ucture 

r-a 1.' S e s'_ Ol'l~e u" ~ ,':_ 'bOU I.: 'tior·... i ., 011'~• ~ .....~rj"L U - a..:i,'l1, (' l' t11' l' 10• ,~()~ lbi- _ ~ ca·L-r.L' .:...(1. ._ '" _ J" ? 

synclines. 

Virtually all of the intcrpreta.i.:ic'n w()l'k 1.:JCiS 1..10nc on 

the final field sections as received from the crew in Alice 

Springs. Nigrated sections ~vere mace in Houstc::) by ~1cl.lldrel 

Industries from cop of fhlsl field Ulpes for all dip-lines 

and these were ~sod for better examinaticn of stcer-di~ and 

. . ,Otlwr line:.;) se.r::t!~ (~ 

re-displayed OIl film \Hth0ut wigrati::.rr:.. 

Preference for the field sections was based on two factors: 

First) the tillie delay of the EOUf>tOll GEcction::; ~ dnd, secono, the 

scaling and balnnce of the field output was p~0ferred to that 

of the Houston s2ction~. 

http:wigrati::.rr
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VIII 

RESULTS OF .-:',Uki/f,Y 

Seismic program in this area wa~ des to in extra 
. 

information on: L - The v.!aterhou,",c thrust fault which could 

contain product reservoirs in the lower plate; ii. - The 

Alice structure, 1 ly unknown because af v0ry poor data; 

iii. - The nose of the west side of Ooraminna, toward 

struc tun2; l'\}' . The. p·o .....:.> rt.!ble~, .1. '-eve~r-a'l1. '" _. c·-~ L-1';1'.' :' nurt:h of the- .L. '.L .,_ 

Highway No. 1 hole on strike 1,,<L1~h ·James Range "AI! struc

ture. (Poor data on GAl line 3 - 2, provjded no sati.sfactory 

tie to the Highway hole.) 

1. Waterhouse Anticl 

Four dip lines vJere run into the south sidE:: of VJater

house Range, one through H'.Jgb River gci.p to the north f13;~k 

outcrops anci one across the west end [12.:11' the \,lest \-.laterrouse 

test v,l ell. On line 73-3-1.6 the fauit probably cuts the 

Pacoota formation be 1m,] surface drop poe 152 with very little 

upturning belov1 the thn 1st. Df':>eppr ti.ons a~e unfsulted. 

On line 73-3-1.5 the Pacoota turns up str but is not cut 

by the fault before the end of the p~ofi dt point 193. 

Deeper horizons, part icularly the A-cu,lIbt::1' H, appeax to be broken 

by imbr e strands and at about the Pe~tntata fBitter 

Springs level, (] .5/1.6 seconds), a listric t crosses ths 

entire section disrupting a reflection 

seconds helow point 150. This thrl!st then par~l is the bedding 

until it breaks upward again through the base of che Arumbera 

at point 105/106. 



On li.ne 73-3-2.3, all beds turn upward strongly but 

with only poor evidence of fault at Top Pacoota horizon 

Line 73--3·-3.38 turns up'i,vard also but clata at all hor i

zeDS deter te as the Hugh River Gorge i.s enterc~d. - .JPro-lec

tions of surface dips into the seismic section indicate no 

hori:6ontal displacement on the thrust. 

On line 73-3.4, the strong up-turll deteriorates with 

loss of sta.cl~ and SrlO\.vs I10 eviderlce c)f trle fault. 

Line 73-3-3.6, the anticline is crossed outside the 

outcrop area with excellent cant ity of r2flectioLs except 

at the fault crossing, point 137 for the Pacoota and po t 

142 for the Arumbera. Vertical and horizontal displacem~nt 

are apparent but die out rapid ly in the YOtmger sec t ion. 

The Nereenip formation, about 800 meters sh.:d lO'wer than thE 

Pacootd, appears to be unfaulted. The rliap ic COLe of the 

structure it., \\1e 11 displayed on this 1:\ ne ~ par t. iculnrly on che 

migrated section, at 8 depth of 1.8 to 2,1 seconds. 

local highs in the lower plate Clnd to tie horizons 0'0:1 tl:e dip 

1 s. No east-west tie existed f~om the previous work. Over 

ffiuch of the east part of the line above the PAcoota are badly 

disrupted, aT!':] thp Top of Paeooto. ref:](>ction, tOG I V}(,st: o~: 

point 190. The deeper Cambrian And Pre-Cambrian reflect iOll:':; 

remain of good character and strength. This is consider to 

be evidence in support of the Waterhouse fault. 

http:SrlO\.vs
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Over the western p3rt of the lj.ne the sh8110w refJectj8ns 

are as gnod as the rleeper. Only a slight disruption at To~ of 

Paconta level near point 400 indicntes a possible fauJ.t Lre~k. 

· G I L ,'I r:c ') .PrevJ..otlS worK1 by .'~.A ( 1 . 3-J. 811'-, j-J., ].l1C1.'_c.:"'L!'. l·".-,·c"' ... ·.tnes 

the position of the fault to the west where it dies out before 

reach:;.ng 1. 2-0. A strand of this fault was m3pped as trend

ing nor~hwest across line J-C near its intersection with 3-3.75, 

thereby separating the subsurface nose from th~ exposed rock3 

,.vitbin the Range. 

Data on line 73-3-3.6 do not support this fa~lt or the 

fault farther north. Both have been remov8d and the Hrea 

recontoured ., 

The West Waterhouse No.1 test was dril.led on th2 

structural nose was cut off by faulting to form a c 

sure. The fre3h water found in the Mpreen 

a continuous conehIit to the surface) v:hile ;:Hlltwater in 

stairway and Pac00ta formations, (plus 2 minor gns bhuw in L 

Stairway) -; furnish some evidence for a ban.-ier to the outc:rt'DS .. 

The tes t ho Ie is located dO\vl1 the nose and it L; pos Si.hIe! tha t 

a structurally higher position, about fiv~ to six ki 

eastward, would f gas in the Pacoota form3tion. The sm211 

s e of the pos~ible reservoir, however, ~~y ~ict3te ~gRinst 

the ecollomics. 

TWG sma]l c sures in the fODt'wClll, OJ: ]O\'-}(;:~l pled:e) 

uncle.!:" the \-Jau:=ihouse fault are ma Thti.:' first 

vlously named Sou ast Waterhouse s at- the nortbern ends ei. 

http:reach:;.ng


by the arcuate trace of the ':latcr-house thrust fa~11t. Both 

closures are small in areal and vertj,cal dim~nsions, being 

eight to tcn kilometers in length~ up to two kilometers in 

width and with about 100 ms., (250m.), of vertical closure 

at Pacoota level. The shape and extent of the closures 

change slightly at the Goy-der aGd Arumbera bori7ons. Sepa

ration of the SO'..ltheast Waterhouf~C: featt..n-e fron', O:cange 

structure is poor on line 73-3-1,6. 

2. James Range East 

Line 73-3-2.2 was dropped through the outc~ups Hlong 

the road nor t"h of the Highway No. 1 ho 1(: in 0)-1 effort to ob

tain good data. to L'eplace the G ,A. I. line 3- 2 poor clata. A 

better tie to both outcrops and to the Highway well was an

ticipated. Data improvement was aeh but not 8;reat 

enough to resol\Te the structural complicatiolls. A gross 

discontinuity is apparent b2tvleen the surface rocks and the 

dip at 

Pacocta and deeper lsvcls s the r:orth diD. 
and Mereenie formations on the su}~face. 

This subsurface axis of reversal is interpret to be 

a continuRtion of t surface lot:'let.ers to the 

west-noithwest and five kilometers north of the James Ran 

liB" ant line. 

respectively) were then dropped to clef 

first line yielded no 

eastward extension of tfie structure to this position. 



The second line was drcpped from the South Waterhouse 

Plain through the Hugh River Gorge cut in Pertnjara and 

Mereenie rocks. Unfor i:~ ma tely cla ta deteriorate as soon as 

the gorge is entcrf:,d and clip reY(~:'sal, if prc:sent, is obscured 

except for erratic f~agm2nts. 

From the evidence on these three lines, however, it 

is apparent that the surface structure does not conform to 

that at depth and the.re is a high probability of the discon

tinuity being a shallow, flat thrust. On botlt lines 73-3-2.2 

and 73-J-1.7EX is eviden~~ of a deep north dipping thrllst. 

The shallow thrust rould be related to this or, alternatively, 

southwEc'd dipping nClrrnal faults, UGseen on both surfac.:;; and 

seismic 'dork wou1(1 have to be present. Little add it iona 1 vJOrl< 

could be done because of restrictions of topography. A strati

graphic test at drop point 145 on line 73-3-2.2 to a depth of 

about 1600 meters should reach the top of the Goyder and pro

vide information of possible faultj.ng. 

3. Ooraminn8 Anticline 

One significant result fror:l the Ooraminna Area is 

shov,;n on line 73-4-1.6, a traverse across the southv.7est 

plunging nose of the Ooraffiinna structure. Cambrian-pre-Cambrian 

intervals arc quite constant, showing a very slight regional 

thinning to the southeast. The Cambro-Ordovician, Pacoota to 

Jay Creek, however, thins by 36% in a distance of seven kilo

meters, (point 170 to 220), in coming up the nose from the 

northwest. The remainder of the overLying Larapinta Group, 

(Stokes, Stain-vay and Hotn Valley») also thin by 20% 
, in the 

http:faultj.ng


same direction and hy 50'/0 from the i-;\llli:heast in only [our 

kilometers. These formations must pinch out eastward where 

the geo ical In<'Jp shows Herc:!eTt s2ndstone Jying on Pacoota. 

A similar conditiol1 is 8h8'·7[1 on the <1xiHl U.ne 73-4-2.3 

and extension, anJ on line 73-4-2.4. On thp latter the Lara

pinta above the Pacnota thins by 63% from point 162 to 98, a 

distance ot nine kilcTeters, and is not: present: on the 011tcrop 

only five kilomete~s farther to the northeast. 

It thereuy apparpnt that or, el': least this part of 

Ooraminna, structural movement began latc Cambrian time, 

during Goyd~r dep0sition, and cODtinued ~t least to Mereenie 

1-' ... lme. 

The gap 73 -4- 203, the axia 1. 1int:: phIS the deter iL':;::' a·

tion of qual.ity of data as it is approached,makes questionable 

a pro -eet":)... ''';;'\..1 t1'e to t 1.1Q ~ r • rj","l,'-"- Pac"u·t-._:~., all.d Goyde.L_.... -ho!··.:.·J ~ out'C""OT)'",0 ... __." .' I- _ · 

ZOIlS appear to [it vJell but the Arum!':'era iE; Lief itely dh;" 

placed. 

A Sln: ct> fc:n.ll.t is mapf>ed, crossing the nose at drop-

point 112 on ·:.:h-2: extension whi.ch could 

Arumbera nt c1epth. This fault canI,ct be SE:e.n ia the POOi: 

seismic data. A wedge of salt is ~pp~re~t at 1.6 to 1.9 

seconds ~h~-l'en]'I:lnJ. -. 6 nnr~h.-n.~~,t~~r~.,~ ~ I.. '" w ,. 125.~ J. '- \. . . • ~ 

4. Alicp Structure-
Horizon identifica.t:Lon at th!:· i>1.ice "Jell is good vJ.lth 

excellent seisQic data on line 73-4-1.1 from the' well south

westward and a neArly complete .sonic lug fl:om the bore hflle. 

The horizons carry and tie to thOSe at thc· (lra;1ge Noo 1 hale. 



......... 


All data north of Alice No.1, however, are disrupted 

and only intermittently useable. This is due partly to 

structural complexity and largely to an irregular, filled, 

erosional channel \'>vhich was cRlculated to approach 300 meters 

in depth. (L. W. Pfitzner, personal comnunication). Another 

estimate of depth of the chann21 by the c~ew wa~ given as 700 

meters. (Steve Wooel, en-al cmTIn~uni.cation). 

The net result of these poor data, (and this includes 

earlier data by Namcn and G.A.I.), is that the structural 

position of the Alice ",Jell is quite unknown. AF~ mapped at 

the Pacoota level t~2 hole lies at the intersection of a 

south-plung tg nose and at the west E.nd of a less pronounced 

ridge ext<~nding \'7est\~~ard from the sub-parallel to the north 

flank of OOl~R~inna surface anticline. Thrust faulting from 

both southeast and north is apparent. The Top of Pacaota 

horizon is probably within 200 meters of the surface only 

seven kilometers north of the Alice hole and could very well 

be breached by the erosional channel. A thrust fault farther 

north is tbo~;:;ht to be a continuation of the Waterhouse fault~ 

and, north of this the Pacoota would be absent by erosion. 

An attempt to determine strusture in thts area was made by 

adding lines 73-4-2.1 and 2.2 and the cast-west line 73-4-1.8. 

No reliable data were recorded in spite of very considerable 

effort by the processing crew to extract coherent energ~. 

One new aspect develop~d from the new work involves the 

evidence of a scut}~2rd dipping thr~st seen at 190 on line 

73-4-1.9X and at 230 on'U.ne 73-(+--lQ7. It is passinlc f01: 

/ 
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this [('lult to be Ci detachment whtch underlies the entire 

OoraHlinf',Ci s trueture ind leat ing tha t the sur face ant ic]. ine 

as an allochthon has been moved \-Jf.'st'l.varcl. 

With shows of oil in the Alice well in the Goyder and 

Jay Creek formations it would be reasonable to drill a new 

test some seV'2.n kilometers north, at the inter.section of U.Dc.'S 

73,,4-2.1 ;:md 73-l~-lo7. Here, the At"umbera srwuld be founei at 

a depth of about 1]00 or 1200 meters. All formations below 

the Pacoota should be present. 

-
13. PALM VALL~LAREA (SHEET B, PLATES IV, V, VI) 

The three segment line, 73-3-PV3 and PV!+, \vas laid out 

to look for east-west thickness changes which might indicate 

early, (Cambro/Ordovician), structural crends, and to tie the 

older dip lines more directly. Line rV] was attempted in 

hope of establishing axial control aud to tie the No. 2 and 

No.3 holes on the crest of the enticJine. Ltlle PV5 ';.J<1S 

in the Herman'ns bnrgar ea. 

The four strike lines on the flank of ~alm Valley give 

v~ry good data below Pacoota level and good shallower data 

except from 130 to 2:10 on PV 3 wh2~2 the surface cuter ODS an:: 

approached too closely. Ties to the: 

within accepted lin1its" At Arumbera leVel "leak e'.1ic1ence for 

a flA.t thrust fault dipping sO'l1thu.'lrd under the anticline C2I1 

be seen alL PVJ. 

Line 73-3-PV1, recorded along the rugged crestal aX~E) 

yield v~?ry poor data. th ic'kr-::·n i ng of upper 

brian could be interpreted but with considerable question of 

validity. 



c. l'lEREENIE AREA SHEET D, PLATES VII, VIII 

The hi~hl\,l deformed structures in this v7estern area 

yie lc1ed pam:" se ismic 1'e 51J 1ts from the 100'% coverage ~mrveys 

by Namco, United Geophysical, aQd G.A.I. By lise of twelve

fold Htacking techniques it was hoped to obt9in data that 

would allow better interpretation of faulting 8nd relaterl 

structural attitudes. Older data were re-processed and 

pb'tjred out on the:- Com-Hand unit but irnpro'Ver:.cnt was lesfj 

than good. 

The ne,\/.1 program has contrihuted to strl1ctur[l1 C'l.nd 

strat igraphic knovJledge but has n(jt resa lvee all ques t ions; 

A difference in beth fault interpretation and in correlation 

betw2en the flanking Hereenie synelil1es exist~J. Ess(~n/.:lally, 

little change exists between previous maps and those based 

on the new work .. 

1. Mereenie Anticline. 

The premise of a north-dipping thrus J fault under the 

Mereeriie and Glen Edith structures was investigated by six 

new dip lines and the repetition of one old line (line F, 

l3nited Geophysical Co., 196L~). Principal (':ffort V;.9S rnade on 

the southeast end of Hereenie with four short lines, 73-1-4.6 1 

-4.7, -4.8, -4.9. Two were placed through wells fcr g~od 

subsurface ties. 

Line 73-1-4.7, across the axis at East Mereen No.2, 

pro'vTides the best quality data and the \,Jell velocity survey 

by United Geophysical Co" 196 tl, provtdes the velocity des 

to subsurface horizons as deep as tho Goyders 

-:•• ,<... L c •( '1 (")f'l'1'o r: "'e'-)L. At this position near the s0uthc£st end of the 



anticline, the facooea and Goyder reflections are particu18rly 

good, and are cleanly cut by the north-dipping thrust high on 

the south limb. The Gnyder, in fact, shows no south dip on 

the hanging wall, (north), side. Strong south dip is present 

in the footwall, however, and a poor Pacoota correlation indi

cates only a small throw. The base of Mereenie reflection is 

very poor but does show south dip into the thrust. Other im

bricate slices arc apparent at greater depth. No migration 

of the axis occurs, 

The south part of the line is mostly poor data and a 

rrojecteo tie to the Hereenie outcrop indicates a probable 

south dipping thrust into Johnr.y' s Cre~~k ant.i.c 1ine. 

Line 73-1-4.8, farthest southeast on the structure, 

correlates well with -4.7 at Pacoots and Goyder levels. The 

faulting appears to be breAking up into str~nds with very 

little displace~ent. 

Line 73-1-4.6 passes between West Mereenie No. 2 and 

Fast Meroeni~ Nn. 1. Data 8re poor O~ the erest of the ~old 

Ht ali levels bue a strong tUlnover is impled with steep dip 

iHto the thcust with about t~oo lltillesec0nds, (1000 meters), 

displacement. 

Line 73-1-~.9, th:r:Hlgh East Heree:n:i.e Nos. 1 and 3, is 

vpry poor. Some coherent energy on the south extremity jndi

cates strong south dip below the fault. 

A~ial line 7J-1-M2 ties 1-4.7 and 1-4.8, passing 

through Enst Hc:y~en:i.e Nos. L~ p.nd 'i .::mel continuing to t:hp 

Hermannsburg nut~rop ba~rier at the southeast. Data quality 

are generally good and c1Qf ine the plung.2 of t:liE: axis [lid the 



fault imbrication. A diapiric weclg2) thickening to the 

northeast is shown at depth from po tnt::; 210 to 180 \'Jhere it 

becomes poor ly dE'~f: ine(1. The part irll Ly cent in"ous energy from 

1.8 to 2.1 seconds across the section may repyesent the basal 

Bitter Springs formation. Localizc~ diffractions under statio~ 

130 may indicate faulting at this deHp horizon. 

Line 73-1-4.~ crosses the dxis at Mereenie No.1, the 

discovery well ~ and extends soutrHvesJ:: to the Jornmy I s Creek 

outcrops and northeast to Gardiner Raoge. Crestal data are 

poor but: do show strong reversal '-7ith strong south dip below 

the thrust zone. Probably at least two break faults are pre

sent, with a total displacement of about 400 millesG2onds, 

(1000 meters) as on line 1-4.6. A thru~t with footwall 

northdip is shown at the southwest end ac,: Johnny I s Creek 

anticline is approached. 

North f lank dips are fair with the be~;t data at thc:; 

base of Mereenie and sha110\,.]er. An (In(~ma 10us chrtnge of (l tp 

occurs at poli,ts 233 d.nd 2500 Th;:: 1:·;:;;;;.:;1:: is <In &h.ust. £lae 

terrace. Stacke~ dat~ are excellent north of 250 but ~eter-

iorate to the south. Other workers have 11sed this zone as 

evidence of normal dO\\ln-to-the-l1m:'t.h faulting vlitb clH incipient 

fold developing- to the nortnvvest. This ;v::.-itc'.c intt;l"j)l'ets the 

evidence as a. 112ar - sur f acC' ve locil;.y .o,J..Ut;-ic'ily proLably ;::auseu 

by a filled eros ional channe 1 para 1 1. to the HC:l:'~enie north 

flank. In support of this) the tva horizons mapped, Base of 

tween the outcrops on the Ga~,_-d incl' R::1fll"{C nfJS€ and thl:! Hereenie_ c 

No.1 subsut-f8ce points, \~]it.hout [auLLir,p. 



Line 73-1-F crosses the Mcreenie ~XlS some two Dnd 

one-half k:llomt.>ters Hort}n'Jest of the NW Meret-:::nie No.1 hole. 

Crestal data are poor but do sho\v a sharp tm~nover. Placement 

of tlte thrust fault (8) is not definite but stf~ep south dip is 

interpreted between and un~er the thrusts. Evidence for fault 

disp~,.qce!nE'ilt is poor ~ but shows no great amcmnt of horizontal 

movement. 

Steep north dip and a south-dipping normal fattlt occur 

between stations 230 to 260. South of 260 a dip reversal indi

cates the Johnny's Creek axis. The south-dipping thrust is not 

seen here; either it has terminated or it is lost in the poor 

data Q Farther south the data deteriorate arId the Watson nange 

axis is not even seen. 

On Hereenie north flank a normal dO\'Jl~-to-the-south 

fault :i.s shovJn at station 130. Displacement '1;:; a ti12.ximum of 

100 milleseconc1s. This fault cannot be conf:L-::rned on the 

United Geophysicvl (lata as the quality of :n-.f::'ectior,o c1ete:"io,· 

-, ,"rates badly [rom shot point 82 to 10. Evi deflce of t:' imi lar 

faui.ting on line CN is also based on poor data. 

This portion of the Mereenie northeast fl~n~ has been 

interpreted in several ways by different workers. The possihJy 

anomalous condition is supported by local grAvity varj.qtioUH. 

Thi~:: y.1riter favors a simple interpn~Lation of on1.y minor 

faulting and the presence of fi fille~ erosional channel to 

expl~in the poor seismic datd and the aVity ~nomaly. Evi

delle€: [or large fcmlts and/or a subsidia:.cy fuld structule is 

http:subsidia:.cy


Line 73-1-Ml was placed as R strike line to tie 

together the dip 1ines on the HereC>ll iE~ north flank. Data 

are generally good from the top (.f l't~reenie f01::'!I1:1tion to top 

of PacootE!. No faulting is apP':lH:Dt .~1l1d the horizons tie. 

Line 73-1-JC, en the norttl f12nk of Johnny's Creek 

Anticline, is apparently too close to the outcropping 

Mereenie formation nod the data are very poor. 

2. Glen Edi.th Anticline 

appar2nt continuation of the Mereenie axis and line 73-1-GE 

placed in the south flanking syncline to affo~d a tie between 

the dip lines. Purpose was to obtain better fault information 

to develop a possible drilltngtarget in the footwall, (south), 

side of the thrust faulting. 

Line 73-1-6.5 shows a beau~iful suite of r lections 

in the northern syncline which carry southward, across a 

small norr.lRl f3.ult at stntio;:; 383 E!nr} terminate at a second 

normal fault 8L 377. From, J77 to 300) Jata are very poor. 

Good reflections are recorded from 300 to 270 where a less 

abrupt deterioration to southward begins. The Johnny's Creek 

and Watson Range axes are crossed farther south but are not 

seen with any clRrity on the section. 

The majo:c nor. th-o i l'ping th~us t is thought t-" cut the 

Base of Mercenie at abou~ station 307 

near 316. Very steep south dips occ~r in Im-Jc:r plate 

below the fault. Imbricate s lic(;":.:; ale 110L: appdrelll: on t:he 

poor data but should be.expected. 



Line 73-1··7,5 presents the sarr.e .~~hara(:teristics as 

1-6.5 except that does not extend f3r enough northward 

to obtain goo~ data. 

Ltne 73-1-G1': ca.rrif~E: excellent. data froin "tatien 100 

to 230. From 230 to the southeast t th~uGt faults and 

the proximity t() Gl':"'I!. Edtth-l'1(~rEenie c1cfcn:Tnation ca'llse dis-, 

tor cions. PC1rt of thc:' Mere·.::nie: t}n"lJs:,:: apparently caLises some 

secti.on repetitioIl as seen frO!"fi st2tion 230 to the northwest; 

a branch of this fault also cuts upwnxd from ne3.r S! elt:! on 

275 and trends north to cause overlap in d12 Sf.~cUon below 

the souU-'least end of Glen Edith surface stUJcture. 

No dEfinite closure in the lOI,tJer plate of ei ther Glen 

Edith or Mereenie can be mapped with certain It is prob

able that closures e~ist, however) and d~iliing through the 

thrust zone shou be done when possi~le, especially in COTI-

junction with development drilling in f'lereenie field. 

3. Gardiner Range Area 

by three lines 

across the plunglng nose, three str:i.l';,p i_ines Rnd n.'c' lines 

positioned [oc lower plate information on the north side of 

Gardiner 

bility of hydrocnrbon traps beneath b0 the Gardi~cr fault 

and s s [ a good pas s ibi 1ity th'':l L tra 

upper and low~r p12tes of the Garcl 0r ~hr~st. T~e CSCllC':; 

of some normal fRulting.could also form separate closures 

http:secti.on


Correlation from upper to lower plate is quite 

nebulous bur one is suggested on 1 73-1-BN which would 

give a vertical displacement of some 1000 milleseconds, 2440 

meters, (8000 feet). A similAr 'displacement could occur on 

line 66-1--6. Datc~ an;! not gOOcl enough to 2fford much confi-

Line 73-GAl, a strike line, 15 far enough down the 

south side of th2 Gardiner nose to provide excellent infor

mation. Best r~£lections are At top and base of M~reenie and 

at top of P(:1(;c;ota. In contl-Bst, line }3-·1-GA2, along the 

crest of the pluugiIlg nose, is poo.r and sho~~JS complic.'ited 

data repl.-esenting the thrust imbricat ion present. Line 

73-1-E was placed between the shove two lines and resulted 

in no usable data. 

LinG 73-1-GAl cont im..1es to the v.)('~s t --YlQrth\.Jes t and fron~ 

station 350 to station 405 the top of Me~eepie reflection is 

repeated by the C&rmichacl thrust. From station 410 co 480 

(l,qt:l Bre c1isr~lptcd by either diapiric intlLlsiol1, f'fitzner) 

or by complex imhrjcation of the fault zone. From 480 to 

50!~ ~J trong southeas t dip is reC,J1:der1 on a good suite of 

'I" ' . 1- 1reflections. '''13.s POss2...).:..e s-:':ructl1re Vias not d(~\/eloped by 

additio~al control. 

Lines 73 ·-I-·GA]) J -GA3EX, RP(l J -GA4 v:ere. recorded to 

determine passib1e stratigraphic thin zones that would indi

cate favoniblc trap sitlwtions in the low~r plate of the 

Gardiner fault. Good ~ata on GAJ anJ ~A3~X demonstrate a 

, 
very consistent section to near the Arumbera. At this depth 



and deeper the early Cambctan section thins to both east 

and west. 

Line 73-1-GA4 r~y~als quite flat data un~er the tlght 

surface syncline in HC"I"1'1aIE1Sb-ll':;: sandstone, No fauU:ing is 

apparent on the section but jt 18 ncceasary co have a detach-

men" betl.'Jeen the SlJYr:acc: ~,""lCk8 !'iTld th.~·se at depth. Tbis 

could occur in the muted data ~b0ve 600 ~illesecollds on the 

sect tOtt. It is possible, pc:rhaps~ to use a portion of the 

Cartnichae 1 f-3u 1 t OL', [oore 1 ike ly, the Ga «liller fault to 

effect this separation. 



IX 
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but with a lesser degree of S'lcce~s than w~s Anticipated. 

Usable data from below thrust faults is not eas~ to record 

with the result that potential hydrocarbon traps in such 

settings are still ill-defined. The results of one well 

pas sing through a thrust and the (1e te,~minat ion of underlying 

dips froH; cores vJould be most helpful information for 

correlation to the seismic sections. Concrete findings in 

one case could be applied to similar conditions at other 

faults and thus these traps could be evalu~led better. 

The use of veloci.ty dh;tribution as determined by 

the CDP velocity an~lyses for identification of formations 

is not a reU.. able indicRl:::or. Huch more accun':ltf'.! measureme r ltr; j 

coupled with use of nearby well surveys, would be necessary 

for practical use of this parmnpter. 

This survey nas c,)ntr }.buted L:P t.he s'upport (If SEver.q1 

potent ial drill-s i tes . Notably: Southeas t \'Jaterhouse, the 

lower plate trap under southeast Herecnie anticline, the Net 

and the suuth;.]es t O,,:n: dn;1.i:(1C1 1l<.):::.E:;. A g00Q 

lead is ind:icat?cl a dip 

reversal shows a separate en-echelon fold or a possible 

continuation of the James Range "All a)~L,. The crew "'JaG 

prevented froln expansion of data in tId.s 8n:~[-! by Rdv~rse 

surface conditions. 

http:veloci.ty


The new ill.formn t ion north of Alice No. 1 hole 

indicates an attractive site [or an Arumbera test hole, 

apparently also a "lower plate ll strucLure. P.dd:i.tional 

subsurface infQrmi'lt.inn in tbis a:(·2::1 ..vouid be:. helpful. 

or fault trap should be investi.g,s.ted, perhaps by shallm., 

core holes to determine the effect of the transverse 

surface fa~lt at depth. 

Most of the unresolved problems are the resl 1 lt of 

physical limitations of access or o.f reCOl"n' lng and processing 

limitations. It is apparent t.hat rnost Lbrust fauli:s form 

an .acoustic shadow which seldom reflects coherent reflection 

energy; or, the diffraction noise generated by the bedding 

terminations is so complex and strong that: the coh(::rent 

sip:nal cannot. be extract(~d from it. 

AJ 1 test v,'P lls, parttr:ular 1y those }'emote f;:"olTl 

ts2 Genic log run 

to total depih and, preferably, with H surface check-

shot velocity survey. 

The most beneficial. information will be from future 

drilled holes, either str~tigraphic, cere or structural 

tests. 

October 30, 1974 
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(AJl Areas) 

Totals for F 

First D 3rd July, 1973 

Last DA.Y 27th April, 1974 

Days in Period 293 days 

Total hours (exc].ud dmm. time) 2692.85 

Record Hours l63L 75 

Travel Hourf 317.60 

C.smp Ho\'c Hours 109.5 

Holidays (not worked) 40.0 

\\leather 594.0 

Down 

Profiles 

Krn I E3 covf,rage 895.24 

Totals for ComMand Process· Center= 

Current Seismic PYocessine (Hours) 1277:20 

Repr0~~ssiilg of olJer work (Houes) 131:50 

Up!101c Drill 

1'01":t11 FOO1:ar;e: 580l (froIr. Nov.) 

Tota 1 HmE~s: 

82 set~ of bl~~os 

5 H.ock bits 

3 Starter blcides 

Dvnamite Used: 425 Ibs. 

Caps Us 978 

F st Day July 3rd, 1973; April 24th, 1974 

Last Day Au~ust 28, 1973; April 27, 1974 



Days worked 61 days 

Total hou~s (exclud dm·m tim~) 609060 

Recording hours 

Travel hours 

Camp move tlours 2lt .00 

Holidavs 0.00 

Other \vork 

Dovm hours 17000 

Profiles 1399 + 8L~ 

Km f:3 covera~~e 204.26 

Fir3t Da.y AUBu~.;t 29th, 1973; Novo 29ch~ 1973 

Lnst Day Sept. 14th, 1913; Dec. 1st, 1973 

20 days 

180.00 

Reco:r.-d ho'ur s l5L25 

Tra 'ole 1. hour s 25.75 

0.00 

3.00 

Holiday hours 0.00 

18.25 

Profiles 535 

F st Day Sept. 15:.h, 1973; Feb. 15l:h~ 197t" 

Last Day Nov. 28th, 1973; April 17th, 1974 

',\Tr"Days w01"kec1 13 ljc.. r' .... Ci. j ....) 

Total hOUJ~3 (el<C'lud 1167 0 75 

Record Hours 672.25 



Travel hours 

Camp move hours 70,,00 

Weather hom.:-:::; 280.00 

0.00 

Down hours 

Profiles· 

Km's CC'V2r a,ge 

Ooraminna 

1<6'~ ~ CP 
3)..3' 0 :...... oP 

First Day Dec. 2nd, 1973; April 18th, 1974 

Feb. 14th) 1974; April 27th, 1974 

Days Vv'crked 76 dc:;ys 

Total hGL~r's (m:cluuLlg down time) 735.5 

Record hours 360.00 

Trave 1 11ol1rs 61.00 

Camp move hours 15.5 

\-JeaLher huur s 259.00 

Holiday hours 40.00 

Dovm hours 22.00 

Profiles 



Seismologist 

GomHand Op(-~r':l t or 

CO~liDi..lt pr, 

E].ectronic Supervisor 

Party 11anRger 

Observer 

Junior Observer 

Ju;:-tior Observer 

~'Iechanic 

Nechanic 

Shooter 

Weight Truck Operator 

Weight Truck Operator 

Surveym.

Surveyor 

Rodmen 

I" 1
,-,OOK 

Field Assisr.anl 

s. \']ood 

S ,_ HcTaggart 

R. Lambert 

P, Lock 

B. East-crling 

( ' J1 l' / E M L ~l' ..,€.v~.ln 0 c aucu __ an 

T < Smitll 

D. Beestnn 

R. Horgan,-, 

R. Bl.wkr.1D s ter 

1: . Stark 

\..] , Berg 

L. Coombs 

p. Murphy 

B. Hedditch 

F. CR.rlson 

http:Bl.wkr.1D


APPENDIX 11 
---~'~-' 

INVESTIGATION INTO THE P!<ESENCE OF TU': ~10HOl{OVICIC---_._---- ----.---..-.---~------ .__ ...- --~.,---.-~- 

An attempt to record, proc~~s, Rnd display reflecte~ 

'energy from the Mohorovicic disco~!:inuity was ~ad2~ utilizing 

normal proeedurE':~ can'ied our. tOJ: line 73-3-1.7. 

Certain limitations, however, both in the recording 

and processing systems resulted in minor mcdi~ications to the 

original plan. 

The field recorder has n maximum recording cycl,e time 

of 13 seconds, sampled at 0.002 S2C. interv8}s giving 6500 

output digitised samples for processing. 

Reforif!olting of the field (Dr-,e to Coml"land KI?X-l format 

1. it'h '-''''s''m l';no to I, Tn"O" ~-."t" ~·~'·l·T1:J j~2rO 0 t tf 0,11o\.,1eo) \v .. ! ,,.. (:, ,po .L!b ...,. !I",,:..C •.•. ..:1 C.. , 6.l.,..; .• g ..J. ;.l;L'U 

samples. BecRuse of software restricticns) normal binary 

g:ain-recovery \vas not 2'.'aiJ.3b1e, and a ,1jgital AGe pa:;s was 

made with further resampling to 8 msec. rate. 

Comi-'tz.nd routine softv]are a11.m,':'; for c.: total 1500 ~;ample 

data trace for such progrRms as CDP stacking and filtPring, 

with the reslllt thar the maximum d~ta length allcwed ~as 

re ,c:. 1"' 1- ".',. c. t P(-1, to ',LI '2 c,.: 10' \~ (');- 1 C:,(', n c'"' T'" 1,."" " t 0•• !·'·,'1r,,::.. ITl'" ,--, r'fur th <;;;cr - - - " -, , \". ~ -", ... '- .", " 'J c.d , v':, i':' (~. 0 • "' ......... 


rate. 

The next stage of processing involved remo~al of 

NMO, appl:Lc3tion of static correctiCi'iS, all\.} CDI' SLc.ck.ixlg, 

Finally the assumpti.on ';.vas n,acle thet (lnly 10Td\2r fre

qiJency energy v7ouh" b,= :L2tll:::ncd fruEI such extn:me depths ex

peeted to revea 1 the "HollO" Pitd that any high frequency ene'rgy 

present was probably ambient in nature, such as random wind, 

http:assumpti.on
http:Comi-'tz.nd


mechanical or electrical. interference, or reverberated energy 

from near-surface events. Te discriminate against these 

"noise li frequencies, an arbitrari1.. y detennil1:?o highcut filre:: 

of 30Hz was applied to ~he data to pa~s the expected signal. 

and enhance the appe2rnnce. of the d(~ep section. 

The filtel'ed output. ttJas then displaY2d on the 'GOULt) I 

electrostatic printel-. 

No promin~nt rcflectionn were detected below the 

near surface sedimentary sequences I although certain WEak line

ups of energy could be inferred below 9 seconds. 



APFENDIX E 

SELECTED------_...._---_REFERENCES .._' ..... 

BANKS, J.E. 1964· 

BENBa...] , D., LAl:JSON, 
\.<1 .) & PLANALp) R. N • 
1964 

BRASEL, S.D. 1973 

BROWN, A.R .. 1971 

BRm,m, 'A.R. 1972 

BRUNSCHWEILER, R.O., 
LESLIE, R.B.~ RICHArDS, 
K.A. 1959 

BOTt1MAN, II. E. 1q 6 5 

CENTURY GEOPHYS 
CORP., TULSA, OKLAHOMA 

CENTURY GEOPHYSICAL CORP. 
TULSA, O)(LAHO["l!\ 

COOK, P • .J 9 1966 

COOK, P.J. 1966 

l"'U.ner'a 1 [Zr:ccnnais~·ance in 
th:::; Amecicus Basin, NOl-~bern 

itory, Australia (Unpuh
lished r~p0rt [or Magellan 
Petroleum Co::-non~.t1.on). 

Well Completion Keport st 
Mercenie No. 1 Nor 

' /N '" ')Territm~v for F'..xoiJ l,l. 0.1.. 

Pty. Ltd. (nnpub1 ). 

D2sign ot Seismic chniqucs, 
;\tl~lnti.c Richfield ClI. 
Res~arch ~nd DCV0 

I rl'l' iDept. I, .•11 Y'L Fd' .... l' ) •I ~.: 1.0n 

A Dete.:ilec1 Seismic Survey 
of Gosse's Bluff. mm. 
Aust. R(~c. 1971/ l, 29 

') , ]PO) l'.'+ P • (Unn1.lbli!3~ied) c 
I. 

Direct i()J1d 1 ion Seism1c 
l\1~thod"1 a~l(l t .. d P"'O!~I"c.:"1.·-'~'·. J. ~ _" .• ) _ L -b vI.' l:. _.. '.. +'~l 

BMK Aust. Rec. 1972/118. 

Review of Geo~ ical and 
Ge0rhyslc~1 forM~ticn) 
Gosse's B f, Northern 
Tp'cr:1.. tory (llr:p'.lbJ :i.shed). 
Fro~s-R~o~2~ Hill Ca. Pty. 
Ltc1. 

'1-::.<,', W~ll/'t:.:J'·· C'~L..r.;l- I'l·""·~r,rj~·C'·\1\ \:: .• i I.. G1 'J. ..'; '-' "- ~ oJ., , .• ,_ '

SeisT11ic Survev Oi 1 Pennit 
41~ No~t T0rr~tory 
65jlJO?! for MRS211~n 
Pe:·I"c·lt>uHi r.orr' , by N('tf:lr.::O 

International 

Gravlty Meter Survey CP43 Alice 
Spri ea, N0rthern Territory, 
AURtra] Jan.-July 1961. 

Bvity Survey, 1961. 

The ILLarllur·ta Stl-uctU{f; or: 
Centrel Austr2]ia. BM~ 

Aust. c. 196G/46. 

The Gosse's Bluff Crypto
Explosion Structure. BMR 
Aust. Rec. 1966/132. 

http:Co::-non~.t1.on


COOK, P,J. & CROOK, 
K,A.\\I. 1966 

COOPER, B.N. 

DE SITTE~, L.U. 1964 

FORMAN) D . .1" 1965 

FORivfAN, D. J. ly. 196!l 
HANCOCK, P .1'1. 

FORt·l,,\N, D. J . ~ HcC/'l.RTHY, 
H.R., c" MILLICl.N, E.;'L 
1966 

KRLEG, E.A. 1969 

cr:ccQt.1, INC., 
GEOSPACE COR"-'., 

Gh'INN, J. VJ • 1.965 

GERDES, LEO 

HUCKABA, \'1,A, 1972 


The Gossels Bluff--DiapJ.r, 
Crypto-volcanic Structure 
or AstroGleme? Journal 
Geological Society of Aust. 
Vol. 13, Part 2, p. 495-516, 

Relation of stratigraphy to 
Structure in the So~thern 
Appalachians. p. 81-114 
in Lowry, W.D. Editor, 
Tectonics of the Southern 
Appalachians, Va. Po. an~ Tech. 
Institute, Dept. Geological 
Science-Me~oir 1, p.114. 

Structural Geology (Second 

EctitiorJ 


The GeoloBY of the South

Western Margin of the Amadeus 

Basin~ Central Australia. 

PHR AUG t • Rep 0 8"1. 


Rcgion~l Geology of the South

err, Hargin, Amadeu::i Basin, 

Rawlinson Range to Mulga Park 

Station. BMR Rec. 1964/41. 


Regional Geology and Stl:-UCt1.:j:'~ 


of the Northeastern l'lm'gin 

of the Amadeus Basin, 

Northern Territory, BMR 

Rep. 103. 


Geophysical-Geologic Study 
of Northern Amadeus Trough, 
c'\ustralia ~ BulL Amer. 
Asso. Petrol. Ceoi., Vol. 53. 
No.9, p. 1978-2204. 

Geophone Array Responses, 
A Camp lim€ntcJi:Y Reseal c.:11 
Publi.cntioD, 

Hageil;.1n Company Reports 
(Ur;puhl 11 )~ 

Surface Impuls:.ve Energy 
Source Data Acquisition 
and rrocessing. Ray Geophy. 
Div. Mandrel Industries, 
Inc. 

GCcp~l()IleS <'i.nc1 Ent~r Som-ces 
as Arrays. Petty-Ray 

Geophy. Inc., Subs. of Geosource 
Inter. Inc. 

Reporc on Areyonga Prospect 
Northern Territory, Australia 
Magellan Petroleum Corp. 
ClJ.uIlllblli.had2_o>... 

http:Impuls:.ve
http:Hageil;.1n


HA',.JES, v]. S. & 
LANG, B.G. 1972 

HAINES, H. S. & 
LANG, B.G. 1974 

HAHES, itL S e 1973 

HOPKINS, R.M. 1962 

HOPKINS j R.M. 1965 

HOPKINS, R.M e 1967 

KR I EG, E. A. (Y. 
FROELICH) A,j 1967 

LA?~GRON, H.J. 1962 

LONSDALE, (~. F. f::;: 

FLAVELLE. A.Va 1963 

MACLEOD, J.H. 1959 

'" )), . 1 ,.. S ' . 
pi.~lnc rlxlcl,pa ::; :.cor ynergE!CIC 

SD<h:i;:d Freqllency Fi 11:er s • 
., ' -, G hI'"letcv -Kay COIJ.v. nc., ~uns,

" , 
of Geoscurce Inter. Inc. 

Current Capabilities for 
Post Control of Noise in 
Land l1e':.:or'd :',ng. Pet: ty-Ray 
Geophy. Inc., Subs. of 
Geosource Inter. I~c. (Un
publ ished). 

Time-Distance Tr3nsfnrm 
for Noise Analysis ~nd 
Refraction ~''l(:asUrei.Tlents. 

'R r, I- 'I C' ,P, E, tty··. ,ay l.,::- e 0 p,1Y . n c ., oJ U D S , 

of GeosQurce Inter. Inc. 
(UnpubtisheJ) " 

Str a t i~:raphic l'1easu:cements, 
Arnac1cLls BClsi'!! (Unpubl ished), 

Completion Repo~t~ Palm 
\ 7. 11 ""' ~1,.... ] t·1r. .1-"'." - d .. .l..c:,Y .:'i",.}. _:'I '<'..IrC,"r.(~L11 

Te~r;tor.'.... oJ- ~~- ..Y "".fc'Y
;.iI" 

M~oe11~"1t..1b t .• ! 

Pet.roleum Corpo}."Btiorto 

("'n,.,)1)\... l, 1 ("... ,- l' O'~J. i 1<~.e l,'rn»>.... t- ) a nClev ~ •• '.. j ~ O'L'" ~ b.- .... 

No.1, Northern Territory 
[ ~ (.)' , ..L 1\,.1, __ c Pet,," '".. 0_..1 e"m1.. 1.Ci, b\"() c;, 1 1 _ "1 r1 J- 1,--,. 

Corpur2tiollo. 
A Report on th~ Missionary 
Pla ,i::'1 and Mt. Renn:L.:; 
OOralTlHma Seismic l'x. Gravity 
Surveys, O.P. 43 Rnd a.p. 
46, Nort.h At~ID.r1<;:IW Bas in 
.c,,,!' t1~cre~', <'Yl pcJ..-~ (1\1 T' ).I.. ,-' <.1 h _.L ~c". ".1.." u • n. ., 

Pty < Ltd. (Unp't1hl i. ) , 

Amad ees Ba,co. in Recc.tl:'ICl is s ance 
GX' c-:',,v::.. :::-,7 S\"<C\,L/ Di;, in~: . ,-", 

H",,:; (','>,f-<:>'"'''' BivPi k·,~ lQt)2,'')/' 
... ~ • -- 7~ ,_ J' '-" - .• t to .• ~ '- ~" t __ • "..... I .... ---to 

( IJo ~Yu ~) 1. !t S 1-; r:; d ) .. 

h:rnadG"Ll;) Ba:..;irJ al1d S(llltt ,. 
Canning Basin, Results of 
H.(~c·')n.tlD. is baI1Cp. (:1~;'''' t:l 
~~u-(vej UsL',g He1iccptt~l"S 
N.T. &0J WesL Aust. 1962. 
mm Gb»),)l,vsics P.!~o~:mo~:~"s, . 
Report No. 1963/L• (UnpubllsllE:r1J. 

"J'I ,~ 0' 7 N(' ""l'"n-T!" (, ,";"-' "-' '" '.. .- lJ t:,; ) ,",'LI J.'(:"'1'1L. 6\:_ . ),L...........' _ 1 


ee.st.(~~:·T1 Fr: rt oI tile !-.l~.r~i~d~.:G.s 
Es,sln. FroUJ.;--Erok,cn Hill Co" 
Pty. Ltct. Report 4300
G2-24 (Un!J1.1bli3hed) to 



HARSHALL, C.E. & 
NARAIN, N. 

MCNAUGHTON, D.A. 1962 

MCNAUG~TON, D.A., QUINLAN, 
R., HOPKINS, R. }1. 6,; 'vJELLS, 
A.T. 1967 

MCTAGGART, N.R. & 
PEMBERTON, R.L. 1965 

MCTAGGART, N.R. & 
PEMBERTON, R.L. 1965 

HOSS, F.J. 1961 

MOSS, F.J. 1964 

MOSS, R.J. 1963 

HURRAY, G.E. 1965 

NETTLETON, T T 19661..J • ,L".J • 

NETTLETON, 1967 

PATCH, J.R. 1964 

Regiolu:d Gravity Investigations 
in the Eastern and Central 
Comlnol1vJealth, University of 
S"~l'J U , 11"'1"'1""tv... lOS!·:;; _. I/2 ...t~,( T 

P2trole\~ Prospects--Oil 
Permits 43 and 56, Northern 
Tcrrito:-y, {..ustra1ia. (Un
pu t)' 11' "'h","l',~\-:L.l" 10, ~ 

The Evolution of Salt 
Ant it: l:i ne sand S{i 1 t DOll~es 
in the Aln,U:lE'm; in Ccntr:ll 
AustralLlc CGcoL Soc. 
America spec 1 publication, 
1967). 

\,.]ell Completion Report 
.Tam~s Ranp,e liN' No, 1 for 
Exoil (N.T.) Ftv. Ltd. 
"1' . •. 1- 1" ' \. .lnp •.lbl1.S oI cC) 0 

Well Completion Report 
Ihg!l\/Cly Anticl No.1 
r.L·o~ ~xc·~, (~ ~ , ?ty 

f,t,L .t...I '..!...J... 1'._ .. / "" 

Ltd. (Unputd,islled) • 

Amadeus Basin {Southern 
'; . ~ (" , ':'
J'l"~'g-n.L n) ,)01.~. smlCt. . ,~ ",,',]"',.. I.,.l ,,~. .:'1,}1·v ,__ '1/ 

)\1 •., 1". J . 19 (., r, • c.'
b • I. , ~i{) :, !\. C C • ..) L / 1 c I • 

Gosse's Bluff S(';:Lsmic Survey, 
Amadeus Ba~; iil! Northern 
Territory 1962, BXR Ree. 
1964/660 

OORf.J1IN0!A Se i:::;P!1.(; Survey, 
N.'£" 1963, BJ:v1R Re C'. 1966 / 
57 (Unpublished), 

In<] :.genous Pr ec;-wibr ian 
Pf;tiuleuw? T~lJll_ A~M3;J. 
Assoc. Petrol. Ceoi. 
JQTl 'Lq6~ Vel 4~q N~.·l. 

(;>•• c ". .-l) "' -'_,I, 
po 3~LL 

Gr;':lv-jt.V .t\f:>s1.11rc;-i\~t, R~~nnte 

Ocra~i~no Area (Unpublished). 

SL~nie/ Ar;!(-!cieub I)asin N ,'1'" 
fo::. l'~C1 11an tro leUI'll 

(Nc'To) Pty. Ltd. by Un ed 
Geophysical 64/4549. 



PEHBERfON, K < L. & 
PLANALP, R.N, 1965 

l?IERCE, W,G. 

r ' C-J R') C E & QUI·"T T'''1PR l' tLA. L, _" '.. L'l .... AL~,. 

1962 

RA!'.I/:-"(JRD, L. C . , 
COOK, P.J. & WELLS, A.J. 
1965 

RANFOH.ij, L. C. ['1: 

COOK, P.J. 1964 

RANNEF'f. T.S.N. 
1963 

RODGERS, J. 

TURFI:, A. & 
NOSS, F.J. 1963. 

IdELLS, A. T .) FORHAN, 
D.J. & RANYURD, LeC, 
i965 

vlELLS ~ A. T. ~ STEi'IART ~ ,4.J. 
& SKI.'JARTKO, S .l{. 1965 

WELLS, A. T ., RANFORD, L. C. , 
COOK, P.J., STEWART, A.J., 
& SHAW, R. D. 1965 

tJELLS, A. L ., RAlTrOhD, L. C. , 
COOK, P. J ., ;:., F':~ Ri'IAN, D. J . 

Well Completion Report 
Cassels Bluff No.1 N.T 
for Exai1 (N,T.) Pty. Ltd. f 

~.. 

(Unpublished). t 

. 
>-

iJura Tectonics as a Decollement ., 
1" t. f • 'l -, rp • L. ,)'-~ - .L /.. / t> , 

The Geology of the Southern 
Half of the He~mannsburg 
1:250,000 Sheet. BMR Rep. 
61. 

The Geolo of the Central 
Part of the Ama~eus 
B~~l'n~ ) N T .. nMR Rell, 86.LA;:) •• 

The Geology of the;:> Henbury 
1:250,000 Sheet Area, 
Amadeus Basin, N.T. 
BMH F.::;c. 1964.,1£\0, 

AmRdeus Basin Pctrole~m 
Prospects. Aust. Petrol. 
Ex~lor. A~soc. Ltd. p. 43-52. 

Basement and No-Basement 
Hypothes~s in the Jura 
and the Appalctchian Valley 
and Ridge. p. 71-80. In 
Lowry, \'].D. Eeliter, Tectoni.cs 

So'-rhp-~n Al-;'"J1 81,tll" 3rl'~' 

Va. po. Institute, Dept. G0~1. 
Sci~nce M0m0i~ 1. 

of t·l'E'... ~" \ I ............ L J l i C'. ~,__A _. 1 . f,. ..., 'J 


Palm Val1~y-Hermannsb~rg 
Seismt~ Survey N.T. 1961 
BNR Ree. 1963/5. 

Geological Reconnaissance 
of the NortlTI,<7est Amade·us 
Basin N.T. BMR Report 85. 

Geology of the So~the8stern 
Part of the Amadeus Basin) 
N. T. m'iR Rt.~pc'rt 88 0 

The Geolo~v of th~ North~
- (.).,1 • ~ '

eastern P<'lr-t of. the Am3.(~~·\.w 

Baslll N.T. BMR Report 108. 

The Geology of the knadeus 
1) " C t 1A t ,.uaSln, en ra rtUS-ra~la. 

Bnl1.<2t:i n r~l). 100 

http:Tectoni.cs
http:RANFOH.ij


, WIl..LIAtVfS, G.K. 

WILLl.Al'1S, G. K. , 
liOPKI1~8) R .. i.~ .. , & 
MCNAUGHTON~ D.A. 

YOUNG, G. ,<>,. & 
SHELLEY, E.P~ 

Hagc:llan PE~lrolc:um (!'~.T,) 
PI-.y< LUi, (Unpu:'lishe<l). 

P~~00fa Reservo Rocks, 

Ar:/ad eu~.; 3ns in, N. T. Aut> t.r a l:La , 

Aust. Petrol. Explor. 

A;;:dOC. JO'.lrna1 p, 159-167. 


A~adp0S Basin Airborne 
l"1Aglletic .3.nd Radiometric 
Survey, Northern Territory 
1965. BMR Rcc. No. 1966/ 
2j(j. 


