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ABSTRACT

In July 1973 a new seismic program was initiated
in the Central Amadeus Basin using digital recording of
surface input, (weight-drop), and employing a field digi-
tal processing unit (ComMand) for early assessmant of re-
sults, Fill-in and detail work was conducted over parts
of 0il Permits 175 and 178, held by Magellan 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 1874,
after recording and processing 895.24 kilometers of 12-
fold common depth point profile,

Results of the survey added to knowledge of structure
and faulting in the Alice, Ooraminna, Highway ahd Waterhouse
areas; the Mereenie-Glen Edith fold trend and the NW
Gardiner - Mt. Solitary thrust belt. Data in Palm Valley
area were useful but contributed little to previous work.
Particularly, the economic potential of these several
features was enbanced,

As found previously, the quality of data was excellent

=

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

good data obtained either under thrusts or over aaticlinsl axes,
Progress of the field work suffered from the unusually

hich rainfall, the digpersed program requiring mwany camp
movas, and more than usual occurrence of mechanical equip-

N

ment failoerve,
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INTRCDUCTION

Early in 1973 plans were made for a seiswmic program

which would augment and add better d?finition te previous
' v

surveys in the Central Amadeus Area. A number of structural
and correlation problems were present which had nst been re-
solvad by the sgingle coverage shecoting results and several
new postulations regsrding early (pre-Alice orogeny) warping
and deformation had been raised. It was hoped that additional
data acquired in 1200% format and digitally processed would

assist solutions to these guestions.

From tenders by several contractors Ray Geophysical,

AN
\

Mandrel Industries, Inc., (now Petty-Ray GQOphysicalz was
selected for the work. A major factor in this choice was
the availability of a Com-Mand field processing system to
be installed in Alice Springs which wonld process data locally
within a day or twe of acquisiticn, Thus field parvaweters
and program could be wonitored continuousliy and best use could
be made of the seismic party.

The work program was to be over paris of 0il Permits
175 and 178, held respectively by Magellan Petroleum (N.T.)
Piy. Ltd. and United Canso Gil and Gas Co. (N.T.) Pry, Ltd,
formerly C.T, 43 and 56). HMagellen is Uperator.

.

These permi

it

s lie within the northern part of the

Amadeus Basin between 23°%45' gnd 25900 Scuth Latitcude snd

ol .. . s . . . - .
#%  Scge "A Revort on the Missionasry Plain and b, Rennie
Ocraminna Seismic and Gravity Surveys O0.F, 43 and O.P. 5
North Amacdeus Basin, Northern Territory, tralia, fov
lan Petroleum (N,T.) Pry, Led, June 19677
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129°45% and 134°45' East Longitude. In general, the avea is
south and west of Alice Springs in the southern quarter of the
Northern Territory. (Figure 1 and 2). A small amount of

work was scheduled within Petrolgum Licenzes 3 and 4, Mereenie
Field Area, which are surrounded by the two permits.

E . .« -

Field work began July 3, 1972 and was concluded Anril
27, 1974 after completion of 895.74 kilomoters of line coverage
Several additions were made to the program during the

course of the survey which were covered by amn application for

dated

“

extension submitted to the Bureau of Minceral Rescurce
November 16, 1973. Unusually inclement wesiher was an ad-
ditional consideration for extension as ithe progress of the
survey was adversely affected by intermittant rains,

Resulits of the survey have been integrated with those
£

of the previcus surveys with a miniwum of redundancy. Hernce,

it is considered desirshle to use the previous report, Krieg
and rroelichi, 1967, ln conjunciion with tids gummary, Fuil
use of this réport is made hercin and portions ¢f ii ave re-
peated with any necessary up-dating. Some sections have also

made use oi the report prepared by the field craw, ‘These are

identified hevein.
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PREVIOUS GEOPHYSICAL WORK

Geonhysical work begsn with the regiomal gravity suvveys
by Marshall and Narrain in 1951, In 1957 the BMR extendad
their north-scuth iine of control {rom Alice Springs to Giles,
Western Australia., Furthes gravity control was added by the
BMR in 1959 and 1960 and an air magnetometer profile was
flown from Alice Springs to Giles. A local gravity survey of
Gosse's Bluff was run by Frome-Broken Hili Co. Pry. Ltd. in
1958, In 1960 and 1961 further local surveys were carried
out st O00raminns structure, Alice prospect and Mereenie
anticline. Magallan ran several long ftraverses in 1951 along
various tracks south and west of Alice Springs metering 1,261
stations, and incorporated previous local work by Frome-Broken
Hill., A majer contribution was mode by the BMR helicopter sur-
vey in 1961-1967 on a seven wile grid statiown spacing. (Lanzron,
1362, and Lonsdale and Flavelle, 1963),

First seismic work was done by the BMR in May to August
1961 (F.J. Moss, Amadeus Basin, Southern Margin, Seismic
. 19561

Record 1962/167), followed in November 1963

b]

by the FPaim Vallev-Hermannshurg S

]

3 3 A yy oy T s WL,
ismic Survey, Amadeus Basi,

)

N.T, 1962, (Record 1963/5). Namcs Geophysical Co. shot over

2

c ¥
the Alice, Coraminna and Meveenie prospects for Exoil in 1962,

s

ne BMR shot a cross-basin profile from the CGardiner Range

through Gosce's Bluff into the Macdonneli Ranpes, (Record No.
Fals c N « - - N A .

1964 /G6) . This was fellowved by the Ucr:minns Seismic Survey
in July-dupuct 1662, (BMR Record 10467/57)

In 1264 Magellan shot additional seismic control

around the northwest half of Mereenie anticline (Patch, J.R., 1984),



In 1965 the BYR made an airborne magnetic and radio-
metric survey over the greater part of the entire basin.

In 1965 and 1966 Magellan Petroleum éN.T.) Pry. Ltd.
conducted an 1ntegratéﬁ DLrogY Am Qf seismic, gravity and surface
geological work over the Missionzry Plain Tract of 0il Permits
43 and 56 (row 175 and 178) in the Amadeus basin, Northern
ferritory Australia. The survey was carried out in two phases:
the Missiopary Plain Survey from June lst io November 27th,
1965; and the Mz, Rennie-Ooramninna Survey from February 18th
to Decewber 19th, 1966. The Missionary Plgin Survey procead-
ed on a contiruous work basis and resulted in‘751% km of seismic
ceoverage, 2,547 gra v1*y stations and surface geclogical ties
at 21 different sites. The Mt. Rennie-Ooraminna Survey was
carried cut on a partly continunus work basis and resulted in
1662 kin of seismic coverage iucluding 16 km of common depth
point shooting, 5,507 gravity stations and surface geologic
ties at 15 different sitac,.

Initial vrogreamming celied for conrinuous reconnais-
sance seismic bxofiles across the sand and alluvium covered
plains tied to cutcrops by »rojection, with correlation of
seilsmic events beiween lines. Gravity staticnsg were established
at cach shot point, aloug access trails and extended laterally.
The prograw was altered as work progressed to permit evaluation
of recomalissonce leads in an attempt to define closed driliable
prospects. The entire concealed area of the Missionary Plain
ras coverad with widely spaced reconnalssance selsmic
lines across on esst-wvest. distance of some 483 km, with
sufficient detall control vo define seven potentizl test

locations on closad siructures and contribute structural and

stratigrephic knowledge to 20 other anomalous subsurface
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features,

Interpretation of data has defined the gross structure
and stratigraphy of the Targely concealed northern margin of
the Amadeus trough where UFFIO'EUH prospects are considered
to be most favorable. Several elongate, flat-bottomed,
asymmetrical synelines, avcuate sub-basins and regional troughs
are sepavated by narrow anticlines, anticlinal ridges, uplifts
and domes, many of which are complicated by rhrust faulting
and dianpirism. Lavrge and small thrust faults, comwon in the
Upper Precambrian, Cambrian and Ordovician sedimentary rocks
are shown by selsmic profiles at Tyler, West Waterhouse,
Drange, and West Gypsum, and by gravity anomalies ét Wegt
Waterhouse, Carmichasl-Deering Creek,

From April to Augusi 1959 the BMR carried out a research
seiswic and gravity survey of the Gosce's Bluff Area as pavi
of 3 multidisciplinary investigation which extended over a
pericd of thiee yerre in which they were joined by the United
Staves Geolegical Survey. Brown, 1971, gives a good, detailed
account of field proceeduvres and results (Record 1971/141),

The noise spread and the eXpapdﬁi spread shot during this
work served as a base for preliminary analyses for determination
of fleld parametevs for thig survey,

Alge during ecarly 1969 a review of velocity data was
made by the writev for Mapellian Petvoleum Lo incorporate re-

sults of a welocity survey at the Tyler hole. Conclu

R
reached involved a velecity gradient, 1ncreasing northward

4 ¥ « . =
toward the Macdonnell Raages, which included an increase in
near-surface (elevation correctinn) velcciries

the review, a portion of line 2-2, shot points 1 through 27



were transcribed to digital format and reprocessed. A dis-
cussion of the results was submitted to Dr. D, A, McNaughton,
dated April 10, 1969.

In preparation for the 1973 program certain lines
of 100% data obtained by Geophysical Associates Pty. Ltd.
in 1965-66, and by Namco for Exoil in 1662, and by Unitsd fer
Magellarn in 1964 in the Mereenie area, weve digitized and re-
processed in an attcwmpt to improve resolution., This work was
eismic and Digital Coucepts, Inc., Houston, Texas.
After it was knewn that a ComMand Processing system
would be with the Mandrel crew in Alice Sprines, the digital
tapes were copied in ComMand format and sent to the crew for
re-display. This put all reprocessed data in conformity with
the current work and contributed to tying the four periods of

|
surveys together,
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REGIONAL SETTING

A, STRATIGRAPHIC (Figure 3). -

The Amadeus trough'is an sast-west oriented
structural depression comprised of a wedge of sedimentary
rocks thickening northward to more than 9,100 meters.

It is essentially a basin of preservation containing

%]

marine sedimentary rocks of Upper Precambrian to Upper
Crdovician ape which were derived from deposition ¢n a
shallow marine shelf. These are overlain by a sequence

of coarse continental clastic rocks of Siluro-Devonisn
ape. The basin is situated between the stable l're-
cambrisn crystalline Musgrsve Complex on the south and the
mobile Arunta Precambrian basement block on the north:.
Eact and west wmargins are less precisely defined as they
are overlapped by younger rocks of the Great Avtesian

and Caﬁning Basins respectively.

The BMR established regional stratigrapnic aspscte
which have been modified and simplified and are summarized
on Figures 4a and 4b, Useful stratigraphic suumaries
relevant to petroleum and geophysical assessments are
derived from publications and articies by Stelck aud
Hopkins (1962) McNaughton (1662) and Rapneft (1963},

In géneralz Lower Precambrian igneous and metamoryhiac

ement rocks are overlain by Upper Precambrian ortlio-

o
i)
’

gquartzite, followed by a conformable wmarine sequence abous
1525 weters thick consisting of cherty algal carhonates,

evaporites, shales and local sandstones and conglomerates.

The Upper Precambrian is conformably or unconformably



1

overlain by Lower Cambrian sandstone, succeaded by a
marine sequence of evaporites, fossiliferous carbonqteg,
siltstones and shales, except along the southern and
wastern margins where Cambriap sandstones predominate.

The entire Cambrian sequence is present anc averages
about 2,100 meters thick. It is overlain gradationally
by Ordovician sandstone, siltstone, euxinic shale and
minor limestone. The Ordovician ranges from a wedge-edge
on the south to more than 2,500 wmeters thick along the
present north-central basin margin.

Indicators of the shallow marine shelf envivon-
ment include: abundant algal growth with local blostromes
common in Upper Precambrian and Cambrian carbonates;
sandscones of Cambrian and Ordovician age which are
itic and contain ripple marks, cross-laminations, and are
churned and burrowed with abundant scolithid tubes; and

widespread conguinoid "shell hash" liwmesvone heds in

Cambrian and Ordovician euxinic shales. Upper Precambrian

.

gvpsum is regionally distributed in isolated cutcrops,

ard is cormon in probably diapiric cores of anticlines,

f

Thick salt series are present in subsurface sections of
the Lower Cambrian Chandler forwation and Upper Trecambriar

wn

Bitter Springs formation. Volcanic rocks are very rare,

but thin spilitic basalts occur in Upper Precambrian

strata along the eastern and southwestern marginc.

31
i

A widespread seguence of striltingly cress-badded,

N

non-marine sandstone, sandy siltstone, and a great wedge

- of synorogenic conglomerate of Siluro-Uevonian (?7) age

unconformably overlies the marine Urdovician sequence,

Although average thickness of these continental clastics



is 1,500 meters, they are much thicker and mavkedly coarser
in the foothills of the central Macdonnell Ranges.
Scattered outliers of Mesozoic and Tertiary non~marine
bedé are present. Quaternary sand dunes and alluvium
blanket mast of the plains.

The most striking feature of the Amadeus trouzh
is the presence of large anticlinal structures which

parallel the basin margins and extenc for tens of kiloweters.

Q

The BMR has established the regional structural settin
(Forman ct al, 1965) which is summarized by Young and
Shelley (1964, p.10-12). Two major orogenic events have
deform=d the thick section of sedimentary rocks, the
oldar spanning the Precambrian-Faleozoic time boundary
and the younger in the mid-Paleozoic.

The "Petérmann Ranges Folding" (Forman, D.J. and
Hancock, E.N, 1964, p. 40) resulted in tight iscclinal
aund recumbtent folds and some faulcs invoiving bLasement
and Upper‘Precambrian sedimentacy rocks in the extreme
south. The intensity of deformation diminishes and dies
out norvthwards probably before reaching the Miscionary
Plain. Upper Precambrian beds along the southern margin

are believed to have been forvcea novthward for tens of kilo-

i)

{
l\—.)
[7a
o
=t

meters over a decollement surfece within che bit
gvaporitec,

The post-Devonian “Alice Springs Urogeny" (Forman,

D.J. and Milligan, E,N. 1965, p. 38) nroduced most of the
!"\1i PR Q11V‘~F,, o a1yt 7 Palmeamadn ~enmlea '}“v* T TN
QoVvlons furiace styuctures 1n YalooGzolio YOCKS ne a0l

fold belt describes a great regional arc gently convex to

the south, with individual fold axes trending northwesterly



in the west, east-west in the center, and northeasterly
in the east (Figure 5). Some of the anticlinal axes
demonstrate right-hand en echelon offset on the east and
left-hand en echelon offsst on the west; regional folid

1

axes tend to converge in the central area. The fold

structures are charscterized by breoad, flat-bottomed
synclines and sharp, often asymmetrical, anticlines.
Widespread faulting occurs involving Lower

Precambrian basewent rocks north of the basin margin.

Deformation of the sedimentary sequence is also more

intense in warginal areas. The entire sedimentary sectlon

in the homocline of the Macdonnell Ranges is steeply
south-dinping to overturned, and several nappe complexes
have been mapped along this nerthera margin (Forman, D.J.
and Miiligan, E,N, 1965 p. 35). Their interpretation

suggests that sirata overlying the Upper Precambrian

Litter Springs evaporites moved southward by gravitaticnal

gliding over a regional decollement within it, producing
the Amadeus basin folds. The frequency and wave length

of the folds decreases gradvally from south to north,

apparently as a function of thickness of section involved

and depth to the intferred detachment

ot
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fizjor thrust faults are present within the basin:

r
f

pomd

U

Cross

2y

s appear to be few in number and locally re-

lated to thrust adjustment. Carbonate and pypsum, correlated

with the Upper Precambrian Pitter Springs formation,

cccurs in the cores of manv anticlines, but neither the

underlying quartzite rnor basement rocks occur in the core

of any anticline or along faults within the basin proper,
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Contorted Cambrian limestones, which correlate with the

subsurface Chandler salt series, occur in many anticlival

cores and in the hanging walls of faulte in the southern
Amadeus. Geologists of the BMR believe that listric
thrusting from the lower decollement surface onto an
upper deccllement surface in the Chandler limestone

may have occurred. A number of structures of probable
diapiric origin have been mapped and are discussed in

some detail by McNaughton et al (1967) and Cook (i946).

Diapirs are thought to have originated in the Precambria-

evaporite series, and stratigraphic evidence in cverlying

formations indicates that these structures persis

influenced local sedimentation and were anticlinal

strictures throughout much of the Lower Paleozoic.
The Amadeus area was epeirogenically unlifted and

eroded following the later Paleozcic ovupeny and many

of the anticlinal structures were deeply hreached, cc-

casionally exposing their diapiric cores,

e
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OBIECTIVES OF SURVEY

This survey was planned to investipate ivrthev several

L AT

known structures in an attempt to define pessible hvdrcocarben

traps in fault segments below thructs, to deltermine structuia

trends that msy have existed prior to Alice Spriug

G

nregEny,
and to check the validity of mapped horizons by tying iuto
drilled wells and tying together lines that were previously
correlated by reflection character.
Specifically, data were sought con the Waterhouse

Range and Mercenie-Glen Edith anticlines, the Alice-DQoraminna
complex, the north flank of Palm Valley anticline, the niorth-
west Gardiner Range-Mt. Solitary trend, and the James Henge

"C" area. Two lines of recording were to determine faulting

and stratigrarhic unit Uhichknes HAT
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but these dats were not obtained bercause of the Jnuéually
wet season, which denied access to the area.

Previcusly recorded single coverage in these areas had
yielded very poor to unusable data. It was hoped thas malri-

coverage digitally recorded and processed data would rmprove
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FIELD OPLERATIONGS

A. FIELD PARAMETERS

On July 3rd a noise analveis was conducted along the
southern end of lime 73-3-1.6 (Fipure £). This was done in
order to check the validity of the prowosed field technique
which had been designed from the analysis of nolse para métprq
taken from data recorded further to the west near Gosse'
Bluff. (Brown, 1971J).

Examination of this noise analysis revealed that the
major noise preblem assoclated witﬁ the area was not high
velocity boundary weves as indicated near Gosse's Bluff{, but
multiple cefractions of the Melssner type., The velocity of
these multiples was uPPlOX'm“tP]y 1950 meters ner second,

1 £

which corresponded to the velocity of

-

the boundary waves

measured near Gosse's Bluff. Due to this coincidence the

Oy

proposed field technique was valid even though the type of
noise was different.

A center weighted 48 geophone array with a total length

of 136 meters was employed (Figure 6),
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patial filter created by the combin-

3

aticon of the soorce and veophone arrays, an electrical filter
was uced in the recording truck., This filter was a 12Hz
(12db) low cut,

A station interval of 140 meters was selecied as ic

not only allowed sufficient offset whoo used in a split spread

*

ra}

cenfiguration, but also permitted efficient usage of the de-
sired geophone and source arrays,

A split spread field tecbnique consisting of & 2% statiom
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of{set to the near trace was chosen. Offcets were 1890-350-

0~350-1590 meters (Figurev7)°

The above combination of electrical and spatial filtevs
allowed a theoretical reilection recording band of 12 Hz to
70 Hz with an even attenuation of zll coherert noise within
this frequency range assuming a horizontal velocity of 2000
meters pey second.

Lines 73-3-3.7 ext. were rvecorded using 100 meter station
intervals and a 150 meter drop segmeni in an effort to improve
data quality over a suspected near surface anticline {Figure 8).

Uphoies were drilied throughout wmost c¢f the area as
a check on near surface conditions.

B INSTRUMENTATION

~

Sum-1t Field Recgrder

Data were recorded on a 24 channel fioatirg point

Sum-1t (serial number 24). The ouvtput tane consists of a

s

summation of 16 dreps in an EPR, mpx 32, format. This tape is

: [BM compatible with a packing densityv of

G-irack, % inch,
800 bpi and is 2400' long. Recording was done for & szconds

at a 2 millisecond sample rate.

SDA-1 Amplifiers

Miniaum fixed gain allowable was 33 db, Over thisc

amount ancihier %0 db of binary gain ranging was pernmitted in
six db stevs.

filter of 12Hz (12 db) was utilized in con-

A low

—+

o
2

. . . . . . ~ - v o e
junction with an aliasing filter of 62% iz {006 abJ.

SDW-200 Camera .
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A oDw. 200, dry process, camera was u
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the recorded data.
C., SURVEYING

A K& E transit and a Wild T-2 theodolite were used
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for the survey, Wherever possible toops were closed and all
hanging lines were double run. Elevatiocns and horizontal
control were taken Irom previous surveys, existing triangula-
tion stations, bench marks, and well sites.

Permanent markers were established at intersections

and onde of lines. Markers were also established at periodic

intervels along the longer lines and at turning pointe in the
-
ine bearing. These markers consist of 5' &6" star pickets

with aluminum tags bearing line and station number attached.
Appendix A lists all perwmanent markers and loecations,

Vertical and Horizontal Loop Closure maps‘are included
with this report.

Veliicular

- £ -

The crew was equipped with the Foliovwing vehicles.
pp o

One (1) Party Manage r's Toyuta

Ore (1) Observing crev's Toyora
One (1) Surveyor's iogctd

Four (4) Geophone crew's Toyotas
One (1) Bedford-Cable Truck

Acco Internationals--Wster snd Supply Trucls
R-190 International with recording hur
Internationals wjrh Longresach weicht
dropping units mounted
International wx:h W/shop mountec
D-7 Caterpillar bulldozer
Tractor and float for woving dozar
Caterpillar-12 grader
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Twelve {(12) CDF cables; 2000° length, medium duty,
road type, Your reflection takeouts per cable spéceﬁ aft.
500" intervals, beside each reflection takeout was locatad
one vefraction fakecut eznd one spare takeouat.

Geophones: 3360 EV-24-14 Hz, wounted 12 to a strian.
E, LOGISTICS

Bases of Operations

The crew office consisting of the Party Chief. Seismol-



ogist, and Computer, plus the Comlland processing center, was
established in office space made available by Mapellan Petroleum
(N,T.) Pty. Ltd.

The field crew's operations were conducted from tent
camps located near the center of the program areas.

Access to the prospects was good during dry periods

via station end well-slite roads.

Most of the prospects consisted of relatively oypen
spinifex covered land intersected by occasional bands of .
scrub timber.

Topography ranged from anticlinal outcroppings such as
the James, Gardiner, and Waterhouse Rangas, to genitly rolling
sand country. Sand dunes were encountered often in the Mereeniec
prospect,

Dozing

Lines clearance was initially provided by a D-5 dozer.
In erder to increase the production of llue mileage this was
replaced by a D-6 dozer and a Cat-12 grader. No problam was
incurred in providing sufficient mileage for the racording
crew with this combinntion. The Cai-17 grader wvas also used
tu create access yoads wherever reguired,

Weather

Westher was unusually bad, with an abnormsl amount of

"

rainfall incurred. A rtotal of 594 houre of time waz lont due
to inclement woeather.

F, EPRCOCESSING

1. Introdugtion

All data, including the presentation of a provisional

final section were processed and displayed on the CowMand on-



site digital processing center.

The system ig fully integrated and stand-alone in ite

b1

capabili | es. Basically, it is comprised of a KAVIHEON 704
computer, two AMPEX % inch nine-frack wmaeuneric tape drives,
fixed head disc, teletype input, and a GRULD electrostatic
printer. A comprehensive software package is provided fov
use in diagnostic, anslytical, bulk processing and display

- o

modes,
The CowlMand enables rapid inspeciion of data with
preliminsry or "brute' stacks available only a few heurs

fter reception of tapes from the fisgld recorder, Min-

imum turn-around with maximom effort is 3 feature of the

-

CormMand, with co-operatcion and supervision by the interpre-
tation team encoursped at all stages of the
2 g

2. Data Quality

\JJ

Processed data were genevally cood to excellent in

nd Palm Valley prospecte | with marled detericr-

the Waiterhouse a

ation encountered in areas of rueged surfacae terrgin and
outcroppings,‘

In the Mereenis and Alice Springs prospecis, receid
quality ranged from excellent across synelinzl rroughs and

anticlinal flanks to poor over the assoliated aoliclicsl crests

and inferred striectural disiarbances.

3. Piocessing Parsmoeters
Processing parameters euwploved wsre subjeci o exfensive

pre~use scrutiny and testing, both hefare and niver ctaclkin

A generalized processing flow chert is enclosed (Fisure 93

o]

£ SRR R o - T - P " o - 2 S
After reformat of the [ictd Lave, a dounle acoion
amplitude recoveryv voutine was anplied consisting of a svpnthevic

amplitude recovery and digital AGC. The outpuf was subjected
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ts a series of fraquency analyses both in the time and frequency

domains utilising auntocorrelogram plots and power spectra.
From these investipations a pre-stack deconvolution pass was
determined and applied using a 0:160 sec (later increased to
0.200 sec) operator in the frequency deomain, This processg
was designed both to "whiten' the fregquoency spectfum over the
expected sipnal range and to sttenuate any short period re-
verberaticns in the data origianating in the low velocity suvr-
face layers.

Fellowing deconvoluiiocn, a bandpass filter was applied
with the purpose of bend limiting the frequency spectrum Lo
the desired rvange determined by examination of computer SIGNAL/
NOISL ratios,

Normaliy the next stage consisted of producing a
1

"hrute" stack enabling Ult:lmlnaY} interpretation to begin.

Following the presentation of a preliminary stack analyticel

determination with emphasis placed on velocity controi over

structural hipghe, Tools enployed consisted largely of VELSTACK
(a constant velocity stack program) ond CDS/CVS (common distaace
traces output with a suite of constant velocities). Reliability
is congidered good wich acceptable ties effected to availal

well logs, Velcecitices are generslly high with nsar surface
velocitles ranzing freom 3000 ro 4000 metres/sec.

Following velocity determinati A series of cor-
rected gathers wecre run in order to desion an effective trace
suppression or mutinz function to rewmove uvwanted head weves,
refracted cnerpy and first bresk noise ahead of the truve re-~

flected signal.

Application of an auvtomatic residual statics routine

o
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(statcor) followcd which served to further refine the stacked
output,

Post-stack processing included the exténsive utiliza-
tion of long period time domain predictive decorvolution
using operator lensths determined after eramination of section-

SAC), whil

~~
T

> a final digital filter was

{

al autocorrelograms )
applied after careful examination cf Multiple Filter Scanse
and Signal Power Spectrz (AUTOFILT) to achieve optimum resolution
and continuicy,

Sections were produced at each stage of processing with
a provicional final section presented scon after completion
of each line.

Pzricdically copies cf final processed data for completed
lines were shipped to Houston where migraticn, if required,

and final filming of each line was completed.

4. Experimentation

&)
o]

Apart from alytical experimentation during normsl

preduction preocessing, certain ltems o1 interest were selected
for special studies. These items included exomination of
production scurce and recelver array responses using a rvange
of horizoncal velocities encountered throughout the area as
well as the effect of field filters on the recerded signal,
Conversici of section stacking velccities to interval
velocities, true avevage velocities and ilwplied depths, par-
acent to the Meresnie anticline, gave

1
3

valuable additicual data to a&ld interpretation of structurally

faard

complex crestai lines. .
Additional exnerireptation specid

these complex lines included UF-DIF and DOWN.DIP stack com-

parisons and in certain cases running a suite of stacks of
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decreasing CDP multiplicity (by progressively discarding long
distance traces) to investigate the effect of depth point
dispersion in regions of strong dip.

Another inferesting piecg of ewperimentation involvec
the processing of seismic data recorded to 13 seconds duration
in an attempt to record ihe Mohorovicic Discontinuity. A
copy of the veport is included {Appendix D ).

e

G, FIELD QOPLRATION SUMMARY AND RECOMMENDATIONS

Waterhousze, Palm Vallev, and Mereenie

&3

Data were of good guality except where program ap-
proached or transversed surface anticlines formed by Hermanns-
burg or Merecuniec Sandstones. Data deteriorated drastically
in these areas with quality ranging from poor to "no rzcord.”

Examination of data recorded in the vicinity of such
anticlines vevealed a high degree of coherent bhorizontal energy
ranging from 5000 meters per second to 200 weters per second.
This noise was of such high velocity that no attenuation was
infliceed by the geophone and source arrays over the reflection
bandwidth, which thereby prevented the recovery of signal.

One explanation for the proliferation of horizontal
noise in the anticliinal arveas is to theorize a high degree of
miner fracturing in the Herwannsberg and tlereenie Sandetones
which would act ag point sources for near surface diffractions
which are provapated herizontally.

It is suggested that leng source and zeophone arrvays

(@
[V

be emploved with & sulif spread techeiyue using a station

interval of 50 matevs. Offser would be 625-75-0.75.625 meters,
Arrays should be of sulficient length to attenunte the high

velocityv horizontal interference which wasg prevaleat in the

anticlinal areas., This would necessitate severe ground mixing



of arrays due te the short staticn increment, but no harm
should result.

Ooraminna

This area differs considerably in nature from the
others. Two problems, probhably interrelated, were encountered
which caused a marked reduction in data quality.

A major weathering channel and its associated tyib-

[

1

utaries crossed the northern half of the program area. Due
to this, an abyupt change of statics is rverguired if prope
datum corrections are to be made. Using first brezks taken
from the field records it was estimsted that this channelling
could approach 700 meters in depth as comnpared with a normal

thickness of weathering of 50-70 meters.

Within the area of deep weathering multiple refractions

of high intensity disrupted data with a resulting deterioration
of quality. In an effort to increase the e¢ffective stack
before hsving to rewove refraction interfered data by muting

during processing, it was decided to reduce the station interval

a0
3

to 100 meters in order to decrease the total offser. This

]

’

produced an offset of 1250~150—0—156uiZSO meters. Both shallow
and deep reflections were improved with this spread when em-
ploved on lines 73-4-1.9 exi. and ?3;&~?»2@

This area is interesting both geologically and geo-
physically and_two recommendations arc made Lor any future

seismic survevs, A dynamite refractior crew should be utilized

icularliy for ail work done

Pt
rt
o

to obtain static corvections, pax
north of the Alice Springs No. 1 well.

Station interval should be reduced te a maximum of
100 meters and preferably to 70 meters. Source and geophone

arrays should be increased in length to attenuate the multiple
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refractions. This would create considerable ground mixing of

arrays, but should greatly enbance data guality.



VII

INTERPRETATION

Base maps used for the pfevious survey were modified
and adapted for this survey. Essential changes were in scale,
from 1:120,000 to 1:100,000, and grid systew; the new meter
coordinate system replaced the previous 10,000 yard transverse
mercator grid. These base maps display much of the surface
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 designated Shecots
A, D and C, and the new sheets use the saine code excepi that
Sheett & is labeled "D" bacause of its reduced area. The
bgrders have been adjusted to accommodate better the additional

shot grid. An index for the sheetrs as well as an index for the

*‘(

geological series is shown on Fig. 2. (Location and Index Map.)
Almost all of the new work is linterior to the previcus
control so former horizons were carried in the mnew mapping.
Where necessary, adjustments were made and, in some cases,
additional or different horizons were run or: the old lines. In

Ooraminna and Palm Valley Areas, Sheets A and B, betier identi-

fication of the Arumbera necessitated n2w picking on the old
sections. For other horizons an interval adjusiwment was made
where necessary.

In the Mereenie Area, Sheet D, the Dase of Mereenie

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

[

old work and the latter weire revised.
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Velecity surveys are available for only four deep
holes in the area: East Mareenie No., 2; Palwm Valley No, 1;
Orange No. 1; and Tyler No., 1. 'On most other tests sonic
or acoustic loge were run, usually over restricted intervals.
A tabulation of iaterval velocities derived from
velocity surveys and sonic-accoustic legs is given for the

various formstions in Tabie I. Many velocity analyses were

piotted freow the digital data, but discrimination between

,
(

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

y

than very good refleztion continulty it was desirable to use
a constant vclocity scan to choose the best stacking velccities.

Although outside the coverage of this recent work it

i

may be well to note that results from the Iyler velocity survey
indicated much higher interval velocities in the Mereenie for-
mation than were anticipated. Cores from the well were found
to have infilling of pore space by anhydvite (and other (7)

1

econdary mincrals) which could account for the abnormally

o

high velocity.

A comparison of the curves for average velocity to
rop of Pacocia shows: Orange No. 1--14,000 ft/sec; Palm
Valley No. 1--14,700 ft/sec. and East Mereenie No. 2--13,650
ft/sec. DBeluw this stratigraphic depth, Mereenie and Palwm
Valley have only cmall increases of velocity in the Paconta
section while at Orange the veiocity data shows a substantial
increase to 14,800 fi/sce. at the base of Pacoota, and

continues to increase to 16,100 ft/sec. at total depth in the
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Pacoota 3550 257

Soyder 4615 385

o 470 34981

E. Merecnie Fo. 2

T 5175 (1578 w)

KB 2357 (992 w)

Fro log ¢ sub-
datum

Meresniz surf

Stokeor 2072 1521
Stairvay 3106 7546
Horn Va, 3883 3326
Facooua 4060 35e7
~Goyder S1G5 £548
D 5175 4612
E, Merzenie ¥n,3

0 5215 (1591 w)

¥e o 2532 ( 772 w)

Fm log & svh-

datuwr

Merecenie surf
Stokes 2677 1945
Stairway 3834 3102
Forn Va,. 46656 1936
Yaccota 4902 4170
D 5215 4483

tr
ms

103
247
370
404
527

“tr

217
364
475
504
650
658

Table 11

E, Mercenie No, 4
TD 8750 (2669 m)
KB 2368 ( 722 m)

Fu log d  sub-
datun

Mereenie surf

Stokes 1862 1294
Stairway 2891 2323
Horn Va, 3706 3338
Pacoota 3918 3350
Goyder 4954 4386
Peter'n 5676 5108
Decpt'n 6385 5327
‘Illara 6930 6362
Tempe 7506 7018
Bir. Spgs. 8330 7812
TD 8750 B18§2

W, Mereenie No.,l
0 5504 (1679 m)
KB 2462 { 757 m)

Fro log d sub-~
datum

Mereenle sguf

Stokes 1440 758

Stafrway .2598 1916

Horn Va, 34350 2768
Pacoota 37068 307é
Govder 4803 4171
D 5504 G822

W, Mgveenie Mo, 2.
TD 4997 {1324 o

KB 7535 ( 773 m)
Fm log 4  sub-
datum

Mereenie surf
Stokes 1840 1105
Stalrway 2906 2171
Horn Va, 3734 260l
Pacoota 3366 3231
™ 4997 4262
NW Mereenie No, 1
T 5000 (1525m)
KB 2402 735m)
Fm leg d  sub-

R datum
Mereenie surf
Stokes 1750 1148

2945 2343
3845 3343
47720 3618

Stairway
Horn VYa,
Pacoota

tr
ms

108
273
295
432
589

ms

158
310
428
462
€09

tr
me

164
335
463
517

Alice Ko, 1

T 7518 {2293m)

¥B 1753 { 535n)

Fm log ¢ sub~
datum

Mereenie 1165 1232

Pacoots 2115 2162
Goyder 30G4 30351
Jay Ck ags8 3897
Hugh R 5060 5167
Giles 8730 5717
Aruambera 72460 7287
D 518 7585

Orange No. 1
™ 8886 (2710 w)
K 1928 ( 591 =)

Fm log J  nsub~

datum
Yertn surf
Mereenie 940 ro2
Paceccta 2613 2275
Govder 3880 3747
Jay Ci 4803 G465
Hunh R 5654 5516
Glies Lk 6620 £o62
Chandler 7462 1428
Todd R B210 072
Arumnbara 8294 Bl A%
D £386 8745
Fereaty

W. Watechonse Ho. )

0 6528 (1991m)

KB 220 ( 678m)

34 leg d  sub-
datum

Brewer gurf

Haymarotg 2200 1784
Mzreenie 3333 2939
Stokes 4338 3944
Staltrway  4B37 4473
Horn Vn, 5627 571%

Facoota 5873 5459
TD 6528  L10¢
Extrapalated
Gevder 7273 6830
Jav Uk R195  7ig2
Hugh R 8996  B5L2

Aruwnberg  100%6  S58Z
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Arumbera forwmation., A velocity function for Orange has
heen computed to be 12,590+ 1,26 Z to 4,500 feet, (in
Lower Goyder), witl constant velocity of 17,800 ft/sec.

below this depth.

Near-surface velocitics were measured by uphole

i

surveys and first break refraction analyces. The holes
were normally driiled to 50 fo 70 meters and several
shots were fired to the surface geophone. Locations of
the uphole surveys and velocities recorded are shown on
the uphole maps prepared by Mandrel Industries. (See

Section VI.)



Mapping in reflection time was carried over the several

areas and at several horizens. The Top of Pacoota horizon

,-
4]

common to al!l three sheets, Subsurface ties to several wells
support the identification. In the easterwv aveas, (Sheets A
and B), the Top of Goyder and Top of Arumbera are mapped with
ties to the well tops at Alice No. 1 and Orange No, 1,

In the western, Mereenie Area, the base of Mereenie
horizon is identified by projection into outrrops and by
estimate of interval thickness., The Paccota horizon is iden-
tified by correlation, section thickness estimates, and pro-
jection into outcrops as well as rather poor ties to several
wells., Very poor data on the flanks of Mesreenie structure
raise some doubt aboul horizons carried inte adjoining
synclines.

Virtually all of the intevpretaticon work was Jdone on
the final field sections as received from the crew in Alice

Springs. Migrated sections were made in Houston by Mandre

[

D
0
=

Industries from copies of final field

()

ap oy all dip-lines

and these woere used for betrter examinaticn of steep-din and

)

faulted avaas. Other lines, principally stcike lipes, were

re-displayed on film without migration.

Freference for the field sectisns waes based on two factor

scaling and balance of the field output was preferred to tha
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A, WATIERHOUSE-OCRAMINNA AREA SHEET A)

N

PLATES I, I, II

N .3

information on: i. - The Waterhouse thrust fault which could
contain productive reservoirs in the lower plate; ii. - The
Alice structure, largely unknown bacause cof very poor dataj
iii. - The nose of the west side of OQoraminna, toward Orange
structure; iv. - The poscible reversal cf dip, north of the
Highway No. 1 hole and on strike with James Range "A" struc-
ture, (Poor data on GAL line 3 - 7, provided no satisfactory
tie to the Highway hole.)

1. Waterhouse Anticline

Four dip lines were rur into the south side of Water-

house Range, one through the Hugh River gap to the north flant

outcrops and one across the west cend nzar the West Waterbouse
test well., On line 73-3-1.6 the fault probably cuts the
Pacoota formation below surface drop point 152 with verv litt
upturning below the thrust. Deeper formations are unfaulted.
On line 73-3-1.5 the Pacoota turns up strongly but is not cut
by the fault before the end of the profllc at point 19232,
Deeper horizons, particulariy the Avuabera, appear o be brok
by imbricate strands and at about the Pertatataka/Bitter
Springs level, (1.5/1.6 seconds), a lisiric thrust crosses th
entire section disrupting a reflection bhetween 1.4 and 1.

seconds helow point 150, This thrust then parallels the bodd

until it breaks upward again through ths base of the Arumberva

!

at point 105/106,

1)

Seismic program in this avea wae decigned t©o galn extra

2n

Fa
[

in

2



On line 73-3-2.3, all beds turn upward strongly but
with only poor evidence of faulting at the Top Pacoota horizon
below point 261.

Line 73-3-3.35 turns upward also but data at all hori-
zons deteriorate as the Hugh River Gorge is entered. FProjec-
tions of surface dips into the seiswmic section indicate no
horizontal displacement on the thrust.

On line 73-3.4, the strong up-turn deteriorates with
loss of stack and shows no evidence of the fault.

Line 73-3-3.6, the anticline is crossed outcside the
cutcrop area with excellent continuity of reflections except
at the fault crossing, point 137 for the Pacoota and point
142 for the Arumbera. Vertical and horizontal displacement
are apparent but die out rapidly in the younger section,

The Mereenie formation, about 800 meters shaellower than the
Pacoota, appears to be unfaulted., The diapiric cove of the
structure is well displaved on this lime., particularly on the
migratred sectiown, at a depth of 1.8 to 7.1 seconds,

The strike line 73-3-AEX was placed to try to determine
local highs in the lower plate and to tie horizons on the dip
lines, No east-west tie existed from the previous work, OCver

much of the east part of the line above the Pacoota are badiy

disrupted, and the Top of Pacoots reflection, toc, west of
point 190, The deecper Cambrian and Pre-Cambrian reflections

2

remain of good character and strength. This i3 considered to

be evidence in support of the Waterhouse fault.


http:SrlO\.vs
http:73--3�-3.38

Over the western pavt of the line the shallow refleciions

are as gnod as the deeper. Only a slight diszuption at Top of

acoota level near point 400 indicates a possible fault break.

¢
H

Previous work by G.A. L., (lines 3-4 snd 2-5), indicate

the position of the fault to the west where i{ dies out belore

reacning line 2-0. A strand of this fauli was mapped as trend-

1

ntersection with 3-3.7

Teke
i

ing northwest across line 3-C near its
thereby separating the subsurface nose from the exposed rocka
within the Range.

Data on line 73-3-3.6 do not support this fault or the
fault farther north. Both have been removed and the area

recontoured,

The West Watcerhouse No. 1 tesi was drilled on the premise

that the structural nose was cut ofif by faulting te feorm & clo-

sure, The fresh water found in the Mereenie sand stone irdics
a contirnuous conduit to the surface, while zaltwater in the

4

stairway and Pacoota formations, (plus & minor gas show in ihea

Stairway), furnish some evidence for a barrier to the outecrons,

The test holé is located down the rose and it is posaible that
a structurally higher position, abcut five to six kilecmeters

eastward, would find gas in the Pacoora formation. The small
cize of the possible reservoir, however, may dictate againet

the economics.

Two small closures in the foctwall, or lower plaie,
under the Waterhouse fault sre wapped, The First is the pre-
viously named Sourheast Waterhouse, at the norihern ends oi
lines 73-3-1.5 and -1.6: The second is located south of thz

west end of Waterhouse Range surfa

e s S . P T K gy,
e enpression ard 18 Dormnd
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by the arcuate trace of the Waterhouse thrust faultl Both
closures are small in areal and veritical dimensions, being
eight to ten kilometers in length, up Lo 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 Goyder and Aruhbera horizons. Sepa-
ration of the Southeast Waterhouse feature from Grange
structure is poor on line 73-3-1.0,
2. James Range East

Line 73-3-2.2 was dropped through the outcirops along
the road north of the Highway No. 1 hole in on effort to ob-
tain good data to replace the G.A I, line 3-2 poor data. A
better tie to both outcrops and to the Highway well wes an-
ticipated, Data improvement was achieved but not great
enough to resolve the structural complications., A gross

digcontinuity is apparent between the surface rocks and the

This subsurface axis of reversal 1s interpreted to be
a continuation of the surface axic sowe 24 kilometers to the

west-northwest and five kilometers north of ithe James Range
"BY anticline,

Lines 73-3-1.7EX and 73-3-3.2, eastward and westward,
respectively, were then dropped tc define this axis. The

first line yielded good data with north dip thus showing no

eastward extension of the structure to this position.



The second line was dropped from the South Waterhousc
Plain thrcugh the Hugh River Gorge cut in Pertnjara and
Mereenie rocks. Unforiunately data detericorate as soon as
the gorge is entered and dip reyersal, if preseat, is obscured
except for erratic fragments.

From the evidence on these three lines, however, it
is apparent that the surface structure does not conform to
that at depth and there is s high probability of the discon-
tinuiry being a shallow, flat thrust. On both lines 73-3-2.2
and 73-3-1.7EX is evidenre of a deep north dipping thrust.
The shallow thrust rould be related to this or, alternatively,
southward dipping normal faults, unseen on both surface and
seismic work would have to be present. Little additional work
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 inforwation of possible faulting.
3. Ooraminna Anticline

One significant result from the Ooraminna Area is
shown on line 73-4-1.6, a traverse across the southwest
plunging nose of the Ooraminna structure. Cambrian-pre-Cambrian

intervals are quite constant, showing a very slight regionzl

a3

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 nosé from the
northwest. The remainder cf the overlying Lavapinta Group,

(Stokes, Stairway and Horn Vallev), also thin by 20%, in the
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same direction and by 50% f{rom the southeast in only four

kilometers. These

the geclogical wmap shows Mereenie

A similar cendition is

and extension, and on line 73-4-2,

shown

formations must pinch out eastward where

sendsitone Jying on Pacoota.

the anial line 73-4-2.3

(038

4, On the latter the Lara-

pinta above the Pacnota thins by 063% from point 162 to 98, a

distance of nine kilemeters, and

is not present on the cutcrop

only five kilometers farther to the noyrtheast.

It is thereby apparent that on a: least this part of

Ooraminna, structural movement began in late Cambrian time,

during Goyder deposition, and conlinued

time,

The gap in 7

tion of quality of
a projected tie to the outcrops.
zons appear to fit
placed.

A surface fault is mavped,
‘the extension wiich
Arumbera at depth. This fault

& wedee of salt

w2

seismic data.
seconds thickening north-castward
4, Aljce Structure
———

Horizon identification at

excellent seismic data on line

201
ARG

/3-4-2.3, the ax

data as it 1is approached,makes

thir Alice well is

73.

at least to Mereenie
line plus the detvericvra-
quesiionable

e

fna Pacoota and Goyder hori-

well but the Arumbera is definitely dis-

crossing the nose at drop-

a trap in the

PR . - L s en
it bhe seen in the POOX

Srom point 125,

good with

O] from the well south-

L1

westward and a neairiy complete sonic lop from ithe bore hole.

The horizons carry and tie to those ait the Orange Vo, 1

IS

hole.

>



All data north

and only intermittent]

structural complexniiy

of Alice No, 1, however, are disrupted

y useable., This is due partly to

and largely to an irregular, filled,

Py
p

erosicnal chamnel which was calculated to approach 300 meters

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

estimate of depth of the channel by the crew was given as 700

meters. (Steve Wood,

The unet result
earlier data by Namco
position of the Alice

the Pacoota level tha

oral comwunication).

of these poor data, (and this includes
and G,A.L.), is that the structural
well is quite unknown. As mapped at

heole lies at the intersection of a

scuth-plunging nose and at the west end of a less pronounced

ridge extending westward from the sub-parallel to the north
flank of Ocraminna surface anticline, Thrust faulting from
both southeast and uorth is apparent. The Top of Pacoota
horizon is probably within 200 meters of the surface only

seven kilometers north of the Alice hole and could very well

4]
@]
7

be breached by the erosional channel. A thrust fault farther
north is thought to be a continuation of the Waterhouse fault,
and, north c¢f this the Pacoots would be absent by erosiono
An attempt fo determine ciructure in this arca was made by

adding lines 73-4-2,1 and 2.2 and the cast-west line 73-4-3 .8,

No reliable data werc recorded in spite of very considerable

[*9)

effort by the processing crew to extract ccherent energf*

One new aspect developzd froa the new work involves the

Ind

evidence of a scuthward dipping thrust seen at 120 on line

i

73-4-1.,9X and at 230 on line 73-4-1,7. Lt 1is possible for
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this fault te be a detachment which underlics the entire
Ooraminna structure indicating that the surface anticliine
as an allochthon has been woved westward.

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 seven kilemeters north, at the intersection of line
73-4-2.1 and 73-4-1.,7, Here, the Arumbera shculd be found at
a depth of about 1100 or 1200 meters, All formations below

the Pacoota should be present.

——.

B, PALM VALLEY AREA (SHEET B, PLATES 1V, V, VI)

The three segment line, 73-3-PV3 and PV4, was laid out
to look for east-west thickness changes which might indicate
early, {(Cambro/Ordovician), structural trends, and to itie the
older dip lines more directly. Line PV] was attempted in

1

hope of establishing axial control and to tile the No, 2 anc

feds

No. 3 holes on the crest of the anticline. Line PVS was

fa

programmed later Lo checkh an apparent anowdaious dip reversal
in the Hermaﬁhsburg'area.

The four strike lines on the flaunk of Falm Valley give
very good data below Pacoota level and good shallower data
except from 130 to 230 on PV3 where the surfacc cutcrops are
approached too closely. Ties to the previcus GAL lines ave
within accepted limits. At Arumbera level ws=ak evidence for
a flat thrust fault dipping southward under the anticline can
be seen on PVZ,

Line 73-3-PV1, recorded along the rugged crestal axis,
yielded very poor data. A westward thickening of upper Cam-
brian could be interpreted but with considerable question of

validity.



C, MEREENIE AREA SHEET D, PLATES VII, VIIL

The hienly deformed structures in this western area
vielded poor seismic results from the 100% coverage surveys
by Namcc, United Geophysical, and G,A. 1. By use of twelve-
fold stacking technigques it was hoped to obtain data that
would allow botter interpretation of faulting and related
strucitural attitudes. Older data were re-prucessed and
played out on the Cowm-Mand unit but improvement was less
than good.

The new program has contrihuted to strnctural and
stratipgraphic knowledge but has not resclved all quesiions:
A difference in beth fault interpretation and in correlation
between the flanking Mereenie synclines exists. Essentially
little change exists between previous maps and those bascd
on the new work.,.

1. Mereenie Anticline.

The premise of a north-dipping thrusi fault under the
Mereenie and Glen Edith structures was invectigated by six
new dip 1ineg and the repetition of one old line (line F
United Gecphysical Co., 1964). Principal effort was made on
the southeast end of Mereenie with four short lines, 73-1-4.6,
4,7, ~4.8, ~4.92, Two were placed through wells fcr good
subsurface ties,.

Line 73-1-4.7, across the axis at Last Mereenie Na, 2,
provides the best quality data and the well veloéity survey
by United Geophysical Co., 1964, provides the velocity ties
to subsurface horizons as deep as the Goyder, 822 meters,

(-2696 feei). At this position near the zouthcast end of the



anticline, the Facocta and Goyder reflections are particularly
good, and are cleanly cut by the north-dipping thrust high on
the south limb, The Govder, in fact, shows no south dip on
the hanging wall, (north), side. Strong south dip is present
in the footwall, hewever, and a pocr Pacoota correlation indi~
cates only a small throw. The base of Mereenie reflection is
very poor but does show scuth dip inte the thruct, Other im-
bricate slices are apparent at greater depth. WNo migration

of the axis occurs,

The south part of the line is mostly poor data and a
nrojected tie to the Mereenie outcrop indicates a probable
scuth dipping thrust into Johnny's Creek ancicline.

Line 73-1-4.&, farthest souiheast on the structure,
correlates well with -4.7 at Pacoota and Goyder levels. The
faulting appears to be breaking up intce strands with very
iittle displacement,

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

F

&
pJ

st Mercenie No_ 1, Dara are pocor on the crest of the fold

(

at ali levels bur a strong turnover is impled with steep dip
into the thrust with about 400 willeseconds, (1000 meters),

,
ai
.

wn
o]

placemant.

Line 73-1-4.9, through Bast Mereenie Nee. 1 and 3, is
very poor. Some coherent energy on the south extremity indi-
cates strong south dip below the faulr,

Axial line 73-1-M2 tiez 1-4.7 and 1-4.8, passing
through East Mereenie Nos. 4 and 7 and continuing to the
Hermannsburg outrrop barrier at the southeast. Data quality

generally pood and define the plunge of the axis and the

2

-



fault imbrication., A diapiric wedge, thickening to the
northeast is shown at depth from points 210 to 180 where it
becomes poorly defined. The partially continuous energy from
1.8 to 2.1 seconds across the section may wepresenc the basal
Bitter Springs formation. Locaiizéd diffracitions under station
130 may indicate faulting at this deep horizon.

Line 73-1-4.5 crosses the axis at Mereenie No, 1, the
discovery well, and extends southwest to the Jolnns's Creek
outcrops and northeast to Gardiner Range. Crestal data are
poor but do show strong reversal with strong south dip below
the thrust zone. Prebably at least two bresk faults are pre-
sent, with a total displacement of about 400 milleseconds,
(1000 metrers) as on line 1-4.6, A thrust with footwall
northdip is shown at the southwest end as Johnny's Creek
anticline is approached.

North flank dips are fair with the best data at the

Pl

base of Mereenie and shallower. An anomalous change of dip

»

o1

veeurs at polits 233 and 250, The result is an almost flac

U

terrace. Stacked data are excellent north of 250 but deter-
iofate to the south. Other workers have used this zone as
evidence of normal dewn-to-the~norih Laulting with an inciplent
fold developing to the northwest. This writer interprets the
evidence as a near-surface velocily auowaly prolably caused

by a filled erosional channel paraliel to the Merszenie north

, Base of

flank. In suppert of this, the two herizons mapped
1 1

Mereenie and Top of Pacoota, tie within vrraconable limits be-

tween the outcrops on the Gavrdiner Range nose and the Mereenie

[

No. 1 subsurface points, without faulting.



Line 73-1-F crosses the Mereenie axis sowe two and
onie-half kilometers northwest of the NW Mereenie No., 1 hole.
Crestal data are poor but do show a sharp turnover. Placement
of the thrust fault (s) is not definite but steep south dip is
interpreted between and under the thrusts. UTvidence for fault
displacement: is poor, but shows no great amount of horizontal
movement .

Steep north dip and a south-dipping normal fault cccur
between stations 230 to 260, South of 200 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. Farther south the data deteriorate and the Watson Range
axis is not even seen.

On Mereenie north flank a normal down-to-the-south
fault is shown at station 130, Displacement is a meximum of
100 miileseconds. This fault cannot be confirmed on the
United Geophysical data as the quality of reflections deterio-
rates badly from shot point 87 to 76. Lvidence of siwmilar
fauiting on line CN is also based on poor data.

This portion of the Mereenie northeast flank has been
interpreted in several ways by different workers. “the possibly
ancemalous condition ig supported by local gravity variations,
This writer favors a simple interpretation of oniy winor
faulting and the presence of a filled erosional channel to
explain the poor seismic data and the gravity anémaly. Evi-
dence for large faults and/or a subsidiary fold structure is

very weak, .
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Line 73-1-Mi was placed as a strike line to tie
together the dip lines on the Mereenie novth flank, Data
are generally good from the top of Mereenie formation to top
of Pacoota. No faulting is apparent and the horizons tie.

Line 73-1-JC, on the north flarnk of Johnnv's Creek
Anticline, is apparently too cleose to the outcropping
Mercenie formation and the data are very poor.
2. Glen Edith Anticline

Lines 72-1-6.5 and 1-7.5 were recerded across this
apparent continuation of the Mereenie axis and line 73-1-GE
placed in the scuth flanking syncline to afford a tie between
the dip lines. Purpose was te obtain better fault information
to develop a possible drilling frarget in the footwall, (south),
side of the thrust faulting.

Line 73~1-6.5 shows a beautiful sulte of reflections

in the northern syncline which carry southward, across a

..l-

nate at a sccord

7

small normal fault at station 383 and tern
normal fauit at 377. Frow, 377 to 300, data are very poor.
Good reflections are recorded frem 300 to 270 where a less
abrupt deterioration to southward begins. The Johnny's Cre=k
and Watson Range axes are crossed farther south but are not
gseen with any clarity on the section.

The major north-dipping thrust is thought o cut the
Base of Mercenie at about station 207 and the Top of Pacoota
near 316, Very steep scouth dips ocour in the lower plate
below the fault., Imbricate slices are noi apparent on the

poor data but should be.expectad.
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Line 73-1-7.5 pr
1-6.5 except that it does noi extend far encugh northward
to obtain good data.

Line 73-1-CGE carries excellent data from staticn 100
to 230. TFrom 230 to the southeast the thrust faults and
the proximity to Glen Edith-Mereenie deformation cause diz-
tortions. Part of the Meresnic thvgst apparently causes some
section repetition as seen frowm station 230 to the northwest:
a branch of this fault also cuts upward from neasr sration
275 and trends north te cause overlap in the szaction below
the southeast end of Glen Edith surface structure.

Ne definite closure in the lower plate of either Glen
Edith or Mereenie can be mapped with certainty. 1t is prob-

able that closures ecxist, however, and Jdriiling through the

thrust zone should be done when possible, especially in con-
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junction with development
3. Gardiner Range Avea

This compley structure was investipoted by three lines
across the plunging nose, three strike iines and two lines
positioned {or lower plate informztion on the north side of
Gardiner Range itself. Previous mapping nad showa the possi-
bility of hydrocarbon traps bheneath both the Gardiner fault
and the Carmichazl fault at Pacoota and deeper hotizons.

The new data show even greater complexity than before

and suggest a good possibility thai traps exi
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upper and lowar plates of the Gardiner rhrust. The presence
of some normal faulting could aleco forwm senarate cilosures

1

in the Larapinta and Pertoocerta Groups.
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Correlation from upper to lower plate is quite

g

nebulous but one is suggested on line 73-1-BN which would

give a vertical displaccment of some 1000 milleseconds, 2440
meters, (8000 feet). A similar displacement could cccur on
line 66-1-G, Date ave not geod enough to afford much confi-
dence, howewver.

Line 73-CAl, a strike line, is far encugh down the
south side of the CGavdiner nose to provide excellent infor-

mation. Best reflections are at top and base of Mereenie and
at top of Paccota. In contrasii, line 73-1-GA2, along the
crest of the pluigiug nose, is poor and shows complicated
data representing the thrust imbrication presgent. Line
73-31-E was placed between the ahove two lines and resulted
in no usable dzata.

Line 73-1-GAl continues to the west-northwest and from
staiion 350 to station 405 the top of Mereevie reflection is
repeated by the Carmichacl thrust. From station 410 to 480

data are disrupted by either diapiric inirusion, (L.W. Ffitzner),

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

fuke

504 strong socutheast dip is vecovded on a pood suite of

oY)

reflections. This possible struciure was not developed by
additional conteol.

Lineg 73-1-CA3, 1-GAJEX, and 1-0A4 were recorded to
determine pessible stratigrephilc thin zones that would indi-
cate favorable trap situations in the lower plate of the
S

Gardiner fault. Good data on GAS and CAJLX demonstrate a

verv consistent section to near the Arumbera, At this depth

b ke A v

M, e vt



and deeper the early Cambrian section thins to both east
and west.

Line 73-1-GA4 veveals quite flat data unader the tight
surface syncline in Hermamsburd sandstone., No faulting is
apparent on the secticr but it is naceassary to have a detach-

meni between the suvrfacc rocks snd those at depth. This

could occur in the mated data =bove &0
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secticn. Lt is possible, perhaps, to use a portion of the

Carmichael faulr or, more likely, the Gardiner fault to

effect t£his sewaration.
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CONCLUSTONS AND RECCIMENDAT LONS

In general, the objectives of the sucvey were met

but with a lesser degree of success than was anticipated.

Usable data from beiow thrust faults iz not easv to record

with the result thzt potential hydrocarben traps in such

-

settings are still ill-defined. The results of one well
passing threough a thrust and the determination of underlying
dips from cores would 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 ba evaluzted belter.

The use of velocity distribution as determined by
the CD?P velocity analyses for identification of formations
is not a reliable indicator. Much more accurate measurements,
coupled with usé of nearby well surveys, would be necessary
for practical use of this parawmeter,

This survey nas contributed to the support of several
potential drill-sites. Notably: Southeast Waterhouse, the
lower plate trap under southeast Mereenie anticline, the Net
Solitary complex, and the southwest Coramliina nose. A good
lead is indicated north of Highway Mo, 1 hole where a dip
reversal shows a separate en-echelon fold or a possible
continuation of the James Range "A" axis. The crew was

prevented from expansiou of data in this sgrea by adverse

surface conditions.
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The new information north of 2lice No. 1 hole
indicates an attractive gite for an Arumbers test hole,
apparently also a "lower plate’ struciture. Additional
subsurface information in this aren would be helpful.

IS

igravhic trap

The southwest Ooraminna tose straf
or fault trap should be investigated, perhaps by shallcw
core holes to determine the efifect of the transverse

surface fault at depth.

Most of the unresolved probiems ave ithe result of

physical limitations of access or of recording and processing

limitations., It 1is apparent that most thrust faulis form

an .acoustic shadow which seldom reflects coharent reflection

energy; or, the diffraction noise generated by the bedding
terminations is so complex and stroeng that the ccharent
signal camol be extracted from it.

All test wells, poarticularly those remoite from

. a2 . v e IS TR S e o e o g i o~ -
Pre\/lo‘dfx tc_c;{..c':;, SCU LG }3‘\7., &l 111&.\..3@;‘.(;&?—tu SONLl J_Og Farn

o

to total depth and, preferably, with a surface check-
shot velocity survey.
The mosic beneficial information will be from future

drilled holec, either stratigraphic, core or struciural

P
e

{ /,f/ - /’/ //
/‘;”,) / ~ / -

O] g eq TS A e

Edvrard A, Krieo

October 30, 1974
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APPENDIX. B

STATISTLCAL DATA

Totals for Field Creu:

First Day Ird July, 1673
Last Day 27th April, 1974
Days in Feriod - 293 days

Total hours {excluding down time) 2692.85

Record Bours 1631.75

Travel Houre 317.60
Camp Mcve Hours 109.5
Holidays {not workad) 40.0
Weather 594 .0

Down ' 319,75
Profiles = 6482
Fm's coverage 895.24

Totals for ComMand Processing Center:

Cur rent Seismichrocessing (Hours) 1277:20
Reprocessing of older work (Houcs) 131:50
Uphole Drill

Teral Footage: 5801 (from Nov.)

Total Hours: 273

Number of bits consumed: 82 setc of blades

5 Rock bits

3 Starter blades

Caps Used: 978
Waterhouse
First Day July 3rd, 1973; April 24th, 1974

Last Day August 28, 1973, April 27, 1874



Pays worked

Total hours {excludimg

hours

Recording
Travel hours

Camp move hour

0

Holidavs
Other worlk
Down hours
Profiies

Km's coverape
First Day
Last Day

Davs worked
Total hours
Record hours
Travel hours
Cawmp move haur§
Wearher hours
doliday hours

Downy hours

Profiles
Yow's coverarve

First Day
Last Day
Days worked

Total hours (excluding

Record Howurs

down time)

Palim Valley

(excludine

down time)

down time)

6l days
609.60
L4 8,25

85,35

24,00

0.00
52.00
17.00

1369 + 84

204.26

August 29th, 19735 Nov. 29ch,

Sept,

14th, 1673, Dec. lst,

15th, 1973, Feb. 15ih,
286th, 19737 April 1

672.25



Travel hours
Camp move hours
Weather hours
Heliday hours
Down hours
Profiies-

Km's coverage

o
P
=
w
rr
o}
o
4

Days werked

Totzal hours (excl

Record hours
Travel jwours
Camp wove hours
Weather hours
Holiday hours
Dovm hours

Profiles

Km's coverage

uding down time

145,5
70,00

280.C0

1%-% w. OP 115
421,82 392.¢ .. OF (18
¢

Dec, 2nd, 1973; April 18th, 1974
Feb, 1l4th, 1974; April 27th, 1974
76 deys

735.5

259.00

40,00

1454,00

194,76



Party Chief
Seismologist

ConMand Operator
Computer

Electronic Supervisor
Party WManager
Observer

Junior Obsevver
Junior Obszerver
Mechanic

Mechanic

>

Shooter
Weight Truck Operator
Weight Truck Opcrator
Surveyor

Survevor

Rodmen

Field Assistant

APPENDIX ©

PERSONNLL

McLauchlan

Beeston
Morgan
Buckmester
Stark

Beryg

o 1
i

voomo

wm

Murphy
Hedditch

Carlson
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APPENDIX 1

INVESTIGATION 1INTQ _THE PRESENCEL OF TiE MOHOROVICIC

DISCOWTINULTY USING SEISMIC REVLLOTION DATA

RE CORDED _TO 123 SECONDS IN LENGTH

An attempt to recerd, process, and display reflected
“energy from the Mohorovicic disconiinuity was wadsa, utilizing
normal procedures cavvied out for line 73-3-1.7.

Certain limitations, however, beth in the recording
and processing systems resulted in minor mcdifications to the
original plan.

The field recorder has a maximum recording cycle time
of 13 seconds, sampied at 0,002 sac. intervais giving 6500
output digitised samples for processing.

Reformatting of the field iape to ComMand MEX-1 format
followed, with resampling to 4 msec. rate, giving 3250 output
samples. Because of software restricticns, normel binary
gain-recovery was not available, and a digital AGC pzss was
made with further resampling to 8 msec. rate.

ComMand routine software allows for 2 total 1500 sample
data trace for such programs as.CDF stacking and filtering
with the result thar the maximum data dength allewed was
further restricted to 12 seconds, or 1500 samples at 8 msec.
rate.

The next stage of processing invelwved removal of

jab]

NMO, application of static correcticns, and OPP siacking.

4]

Finalily the a

sumption was made that only Jlower fre-

Yy

aquency energy would be relturnced

T
1

rom such extreme depths
pected to reveal the "Moho" and that any high frequency energy

present was probably ambient in nature, such as randowm wind,
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mechanical or electrical interference, or reverberated energy
from near-surface events. To discrimirace against these

H fopt f vy e > 'b’t SY LW "v.\t.'—‘v'-\a' *1'01—1«‘ - f"gqf =R
noise' frequencies, an arbitrarily determined highcut filrex

nal

of 30Hz was applied to the data to pass the expected sig
and enhance the appearance of the deep section.

The filteved output was then displaysd en the 'GOULD!
electrostatic printev,

No prominent reflections were detected below the
near surface sedimentary sequences, althcugh certain weak line-

ups of energy could be inferred below 9 seconds,
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