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SUMMARY

The Bureau of Mineral Resources made three seismic
surveys in the Ngalia Basin, Northern Territory, during 1967
to 1969 as part of a comprehensive geological and
geophysical investigation of the structure and stratigraphy
of the basin. The project was aimed, at delineating the
configuration of the basin, within which outcrops are
sparse, and providing information pertaining to its
depositional and tectonic history. Investigation of the
extent of Lower Palaeozoic sedimentation was considered to
be important in assessment of the petroleum prospects of the
basin.

Single-coverage continuous reflection profiling
techniques were used on the seismic surveys, which were of
eleven months total duration, to obtain seismic data mainly
on four north-south traverses across the basin. Short
east-west reflection traverses provided dip control,
expanded spreads were surveyed for velocity control, and
some refraction profiling provided supplementary information
on the main reflecting horizons. Gravity was read at
seismic shot-points on some traverses.

The quality of the seismic reflection results
varied from good to poor: the best data were recorded in
the deeper parts of the basin under the Quaternary cover,
and poor data were recorded in most areas near the margins
and over Palaeozoic and Proterozoic outcrops. From the
sedimentary section approximately 5000 m deep at the
northern margin in the Waite Creek area, good-quality
reflections were recorded and they persisted under a thrust
fault for a distance of 11. 5 kilometres.

The seismic results confirm that the basin is
asymmetric, with its axis located near the Proterozoic
outcrops which delineate the northern margin. From the
southern margin, sediments generally dip gently northwards
at attitudes of five to ten degrees towards the synclinal
axes. The maximum thickness of sediments is 'approximately
5000 m in both th~ eastern and western lobes of the basin
which are partly seParated by a highly compiex faulted zone
about longitude 131 30'. In the western part of the basin
the thick sedimentary pile, fault-bounded :at the northern
margin, was not evident from geological mapping but had been
suggested from interpretation of the magnetic results.

Numerous faults, some of which could be traced
over considerab.le distances, were indicated by the seismic
results. One fault system is apparent in the
pre-Carboni'ferous section only, with the Mount Eclipse
Sandstone draped unconformably over the eroded fault blocks.
The second fault system, which is shown to have affected the
entire section, occurred during the second period of
diastrophism during Carboniferous, or lat~r time. The
seismic results indicate that major faulting an~ folding of
the sediments affect the entire section within the
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basin; both low- and high-angle thrusting are prevalent.

Tentative identifications of the reflectors with
outcropping formations suggests that the bulk of the
sedimentary sequence consists of Mount Eclipse Sandstone and
Vaughan Springs Quartzite. The seismic objective of
determining the extent of Lower Palaeozoic sedimentation was
not achieved because of inconclusive attempts to correlate
seismic reflectors with Lower Palaeozoic outcrops. However,
the seismic results suggest that Lower Palaeozoic rocks
could be present in the deeper troughs, beneath
unconformities, in both the eastern and western lobes of the
basin, and that with less complex faulting in the western
lobe than the eastern lobe. Lower Palaeozoic sedimentation
in the Ngalia Basin could thus have been more widespread
than was previously thought.

Magellan Petroleum Australia Ltd, in a search for
possible petroleum prospects, has further defined structural
leads established from the Bureau of Mineral Resources work
and surveyed a number of seismic traverses in the western
lobe of the basin. A number of buried structural closures
have been indicated, particularly in the western parts of
the basin, where several low-angle thrusts have been mapped
with anticlines developed over the sole fault of the folded
fault system.
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1. INTRODUCTION

The Bureau of Mineral Resources (BMR) carried out
programs of reconnaissance and eXJ?erimental seismic work in
the Ngalia Basin, Northern Terr1tory during September and_
October 1967, May to November 1968, and September to
November 1969. The surveys were-part of a comprehensive
geological and geophysical investigation of the Ngalia Basin
by BMR, which commenced in 1967. Surface geological mapping
of the basin has been completed (Wells, Evans & Nicholas,
1968; Evans & Glickson, 1969; Nicholas, 1969) and
geological maps at 1:250 000 scale have been produced for
the Sheet areas covering the basin. Systematic
reconnaissance helicopter gravity coverage of the basin by
BMR, which commenced earlier, was completed in 1967
(Flavelle, 1965; Whitworth, 1970).

Prior to 1967, the only systematic geological work
in the basin consisted of a few local investigations and
regional reconnaissance. The most recent and comprehensive
of these were the work of Cook (1963), and Cook & Scott
(1968) • The Northern Territory Oil Permit (OP165) covering
the entire Ngalia Basin was originally held by the Pacific
American Oil Co~ (P.A.O.C.) as OP8l. This company made an
aeromagnetic survey over a large part of the basin and
seismic and gravity surveys in the central .and eastern part
(Hartman, 1963; Hudson & Campbell, 1965).

Since 1968, the present permit holders, Magellan
Petroleum Australia Ltd (operator) - and Southern Pacific
Petroleum N.L., have maintained an active exploration
program involving detailed seismic and gravit~ surveys. The
most recent of these was a detailed se1smic survey in
1971 (Krieg, 1972).

The terrain of the survey area is generally
flat; east-west sand dunes in the west and-lowoutcropping
ridges in the central and northern part provide the only
significant relief. Vegetation cover is generally dense in
the areas of interest, so th~ seismic party - had access
tracks and traverses graded wherever possible; in some
areas of dense eucalyptus and acacia scrub, :grading was not
feasible. General access to the survey area is provided by
a good graded road from Alice Springs to the-Yuendumu Native
Settlement and within the area along graded station tracks.
Some surface water was available in creeks and waterholes,
but water for domestic purposes and for drilling was
normally obtained from bores in the survey area.

Preliminary results from the seismic- survey in
1967 were presented by Jones (1969), and those from the 1968
survey by Smith (1968) and Tucker (1969). The results from
all the seismic surveys in the period 1967- -to 1969 are
discussed here.
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2. GEOLOGY

The geology of the central part of the Ngalia
Basin is described by Wells et al. (1968). The following
discussion is based mainly on that account and the
description of the geology by Wells, Moss & Sabitay (1972).
The generalized structure and solid geology are shown in
Plate 1.

The Ngalia Basin is a east-trending intracratonic
depression covering an area of about 15 600 km in the
southern part of the Northern Territory bet~een latitgdes
220 00' and 230 00' south and longitudes 129 and 133 45'
east. The basin is about 420 km long and up to 70 km wide.

The unmetamorphosed sedimentary section" which
attains a thickness of at least 4900 m, generally lies
unconformably on Precambrian crystalline basement. Upper
Proterozoic quartzite and sandstone crop out' along the
northern and southern margins; these sediments overlie
Lower Proterozoic metamorphics and granite intrusives which
probably represent magnetic basement. The weptern margin as
mapped from surface geology is uncertain because of poor
outcrops.

Stratigraphy

A generalized version of the stratigraphic table
is shown in Table 1. The sediments, which are predominantly
arenaceous, are of Proterozoic, Cambrian, brdovician, and
Carboniferous age. Eight formations and one member which
have been recognised have a maximum aggregate thickness of
more than 6100 m. The base of the sequence is:placed at the
base of the Vaughan Springs Quartzite. Most of the
formations are separated by unconformities and a complete
sequence is riot present in anyone area. ,The geological
succession exposed at selected places along the northern
margin 'of the basin is shown by Wells et al. (1972).

The basin sediments are probably mostly
shallow-marine'deposits with the exception, of: Proterozoic
glacial beds, some of the Palaeozoic marine beds, and the
Carboniferous continental deposits. A', s~ratigraphic

correlation between the Amadeus and Ngalia Ba~~n'successions

shown by Wells et al.' (1972) indicates that the sequence in
the Ngalia Basin is very much thinner and more incomplete
than that in the Amadeus Basin. Part of the, Ordovician
sequence persists into the Ngalia Basin; this is important
in view of the occurrence of hydrocarbons in' rocks of that
age in the Amadeus Basin.
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TABLE 1. STRATIGRAPHY OF THE NGALIA BASIN

UNCONFORMITY

Kerridy Sandstone 700

I Age

I Carboniferous

I
1--
lordovician

Formation

Mount Eclipse
Sandstone.

Max
thickness

(m)

2100-2500+

Lithology and
environment

Sandstone and subgrey
wacke. Interbeds of
cobble and boulder
conglomerates and red
micaceous siltstone,
continental, fluviatile
and piedmont.

Sandstone and subgrey
wacke Siltstone inter
beds. Probably fluviatile.

Sandstone

Siltstone and sandstone.
Lower Cambrian age.
Shallow 'marine.

Dolomite, interbeds of
siltstone and sandstone.
Shallow marine.

Siltstone with dolomite.
Fluvioglacial and partly
marine •.

Silificied sandstone with
basal. conglomerate.
Shallow marine.

Sandstone with inter
bedded siltstone.
Shallow'marine.

200+

430+

700+

1370+

Walbiri Dolomi te

Yuendumu
Sandstone

UNCONFORMITY

Mount Doreen 340
Formation

UNCONFORMITY

Vaughan Springs 2400+·
Quartzite

Treuer Member

UNCONFORMITY---

Proterozoic

I -D-j_a_g_am:~ONFORMITY -3-2-0-+----S-a-n-d-s-t-o-n-e-.-T-h-l-·C-k--g-r-e-e-n-

Formation siltstone intervals inI west. Shallow marine.
----------- UNCONFORMITY -------~---------

I Cambrian Bloodwood
Formation

I
I
I
I
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Two aeromagnetic surveys have been made in the
In 1958 BMR made an airborne magnetic and radiometric
of the Mount Hardy area 'west of ·yuendurnu Native

Deformation of the sediments is more pronounced in
the northern part of the basin; there they are generally in
faulted contact with Precambrian crystalline basement rocks
which have been upthrust against, and in places thrust over,
the sedimentary pile. By contrast, towards' the south, where
the outcrop geology is sparse, available information points
to less deformation. At the southern margin, the
basin/basement relationship if essentially the Vaughan
Springs Quartzite resting unconformably on crystalling
basement and dipping northwards into the basin at low or
moderate angles. In the western half of the basin the
picture is more complex: the quartzite is broken into large
blocks which have assumed various attitudes by differential
tilting.

Magnetic

The numerous unconformities in the sedimentary
sequences along the northern margin of the'basin indicate
that the area has been subjected 'to seve~al periods of
epeirogenic movement. The main deformation; however,
resulted from two main periods of diastrophism. The first
occurred after the deposition of the Ordovician sediments
and caused major faulting and minor folding~ During the
ensuing period of erosion, the sediments were· partly eroded
from the tops of faul t blocks. The Carboniferous
continental deposits were then deposited unconformably over
most of the formations in the basin. The second period of
diastrophism, during the Carboniferous or later, resulted in
major folding and faulting of the sediments and in places
the north-to-south overthrusting of basement rocks over the
sediments. The fold axes in the basin ·trend mainly
easterly. Faults are mostly parallel to the fold axes and
the displacement is generally north-side-up except where a
reversal has been caused by later movements. The Ngalia
Basin pecame an entity durin9 this period and was separated
from surrounding areas of sed1mentary rocks by erosion of
sediments from the basement uplifts to the north and south.
The basin was stabilized after this last diastrophic event.

area.
survey

The paucity of rock exposures in the' central and
southern parts of the Ngalia Basin has d1ct~ted the use of
geophysical methods to define the structure of the sediments
in the basin.
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Settlement (Carter, 1960). This survey covered the northern
margin of the Ngalia Basin and part of the surrounding
Precambrian basement complex. P.A.O.C. (Hartman, 1963) made
an airborne magnetic survey which covered nearly the whole
of the Ngalia Basin. Magnetic basement contours based on
the results of these surveys are shown in Plate 2~

The results indicated a wedge-like sedimentary
sequence, thickening northward, overlying magnetic basement.
Two deep lobes, containing sediments about 5200 m to 6100 m
thick, . are ssparated by a linear north-south ridge near
longitude 131 25'E. These lobes are asymmetrical, their
deepest part in each case being closest to the northern
margin.

The magnetic results in the western part of the
basin indicated large qhanges in magnetic intensity to the
south, while to the north and east the magnetic gradients
were much lower. Superimposed on the regional gradient to
the north and east were some smaller features which were
thought to represent fault blocks or horsts.

The magnetic anomaly features in the southern part
of the area are alternatively broad and narrow in extent and
are separated by northeast-trending lineaments. These were
interPreted as represeting northeast-trending faults which
cut magnetic lineament blocks that already lay in various
attitudes.;· Analysis of the features 8uggest 0 that the
magnetic bodies dip northwards at 20 to 45 0 Depth
estimates in the area indicate ·a northward
plunge ~ therefore the above dips may represent the slope of
the magnetic basement. Generally in the southern part of
the survey area, magnetic basement was estimated to be at
shallow depth.

The abrupt transition from large magnetic basement
depth estimates in the central part of the basin to shallow
depth estimates in the north supports the postulate of major
faulting at the northern margin of the basin.

The magnetic pattern in the easterp part of the
area was relatively featureless but was bounded in the north
and south by sharp anomalies. Magnetic re;sults indicate
that the eastern part of the basin is markedly narrower than
the western part. Depth estimates in the eastern part were
not considered to be very reliable because of the more
confined area of the basin, the lack of geological control,
and the lack of features on the magnetic pattern~ however,
a thick sedimentary. pile is indicated. At the extreme
eastern end of the basin the magnetic re'sults indicate
shallow magnetic basement, suggesting that the basement area
is closed in this direction. .
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Gravity

BMR made a reconnaissance helicopter gravity
survey which covered the eastern part of the Ngalia Basin in
1965 (Flavelle, 1965) and completed the reconnaissance
coverage of the basin and its surroundings during a
helicopter gravity survey of parts of the Northern Territory
and Western Australia in 1967 (Whitworth, 1970). Gravity
was measured on seismic lines surveyed by P.A.O.C. in 1964
(Hudson & Campbell, 1965) and by Magellan on the BMR seismic
traverses surveyed to the end of 1968 (Hickey, 1969). The
results of the detailed work from these traverses and
further semi-detailed gravity lines by Magellan in 1970
(Sabitay, 1971) were integrated to produce the Bouguer
anomaly map shown in Plate 3.

The reconnaissance gravity surveys outlined a
large regional gravity province, the Yuendumu Regional
Gravity Low, which extends across north NAPPERBY*, north of
MOUNT DOREEN, south MOUNT THEO, north LAKE MACKAY, and
southeast HIGHLAND ROCKS. The axis of the Yuendumu Regional
Gravity Low reaches Bouguer anomaly nadirs of -100 mGal in
central NAPPERBY, nqrth MOUNT DOREEN, and west MOUNT DOREEN.
It is flanked to the north by the Willbwra Gravity Ridge·and
to the south by the Papunya Gravity Ridge, which have
culminations of 0 mGal and +40 mGal respectively •.

The Ngalia Basin as indicated from outcrops, lies
within the Yuendumu Regional Gravity Low but it occurs on
the southern gradient rather than along the axis of the low.
The low would suggest that the basin could be'of far greater
extent than its surface expression indicates, about 160 km
as compared with 80 km maximum, in which case basement rocks
would have to be thrust over the sediments' along the
northern margin for about 80 to 100 km. Although there is
both geological and geophysical evidence of thrust-faulting
along the northern margin of the basin, fau~ting generally
is thought to be of relatively high angle and the degree of
overthrusting is thought to be moderate. Various
alternative hypotheses have been proposed, mainly by
Whitworth (1970), to explain the Yuendumu Regional Gravity
Low; these include, in addition to overthrusting of the
sedimentary section, large granitic intrusions, crustal
warping, and lateral density variations in the basement. It
would seem that no simple model can be found which will
explain the magnitude of the Yuendumu Regional Gravity Low.
While the presence of a thick sedimentary section must play
some part, other more deep-seated causes -must also
contribute significantly.

The later semi-detailed gravity work throws little
further light on the above questions. The crescent-shaped
basin as inferred from the gravity results is in
disagreement with that inferred from the magnetic results
only in the eastern lobe of the basin. Gravity results here

* The names of 1:250 000 Map Sheets are written in Capital
Letters in this Report.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-7-

suggest that the basement is several hundreds of metres
deeper than the proposed magnetic basement. It is probable
that the gravit¥ field reflects deep intrabasement changes
and the magnet~c basement is related to overlying
metamorphics. Studies of the residual gravity patterri
greatly assisted in indicating structural leads in
Magellan's work in the Ngalia Basin in 1970 (Sabitay, 1971).

Seismic

The only seismic survey in the Ngalia Basin, prior
to the work by the BMR, was a reflection seismic survey in
the NAPPERBY area by Geophysical Associates" Pty Ltd for
P.A.O.C. in 1964 (Hudson & Campbell, 1965). Gravity was
measured at the seismic shot-point locations during the
seismic survey. The objective of the survey was to confirm
the distribution of sediments in the eastern lobe of the
basin indicated by the airborne magnetic survey.

The locations of the P.A.O.C. seismic lines are
shown in Plate 4. No detailed experimental work was done to
determine optimum shot-hole and geophone ,arrangements.
Recordings were made using single holes 34 m deep on
split-spread continuous profiles approximately 400 m long
with 12 geophones per trace, 3 m apart in line. This
arrangement was adequate to obtain fair-quality reflection
records in most areas. In areas where record quality
deteriorated, shot-hole patterns of 3 to 5 holes 15 m apart
in line were used~ however, the improvement in reflection
quality was marginal. Drilling conditions were good except
across hard outcrops. In these areas the depths of
shot-holes were reduced to 6 m. All shots were recorded
using fast AGC and a 20-90 Hz filter passband. Sections
were processed using a 38-65 Hz filter passband. The
narrow-passband filter of less than one octave led to
serious lack of resolution of the reflection events. The
P.A.O.C. seismic sections were reprocessed' by BMR usin~ a
25-78 Hz filter passband for integration of the results w~th

those of the' BMR surveys (Plates 43 to 48).

The results obtained were ~resenteq b¥ P.A.O.C. as
a depth contour map on a tentat~vely ident~fied 'Lower
Palaeozoic' horizon (Plate 49). At the time 'the survey took
place, very little was known of the geology of the Ngalia
Basin and no effort was made to correlate the 'horizon with
surface outcrops. Thus little credence could be placed on
the tentative identification of the mapped ,horizon. The
event mapped is of consistently good quality and is
continuous except where faulting is indicated. Reflection
events above the mapped horizon show fair local continuity
but lack distinctive character~ thus correlation is
difficult. Reflected events below the mapped event were
discontinuous and lacking in distinctive character.
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The interpretation (Plate 49) indicated a series
of east-trending thrust sheets, with the overthrusting from
the north, as the dominant structural feature in the basin.
Normal faulting, with the downthrown block mainly to the
northwest, is evident on the western part of the section
from Line 2. The faults may be associated with a prominent
magnetic high to the north of Line 2 and west of Line 6.
Maximum depths to the 'Lower Palaeozoic' horizon were 3700 m
on the northern end of Line 3 and 4000 m at the intersection
of Lines 2 and 5.

Three areas of interest were defined by the
seismic survey. The first, a seismic high at the
intersection of Lines 2 and 6, has 300 ~ of east dip,
closure to the west through faulting of at least 600 m,
200 m of north dip, and 100 m of south dip. The second
feature, at the intersection of Lines 2 and 4 has fault
closure of 600 m to the north, south, and east, and 150 m to
the east. The third structure of interest was a gentle
anticline on Line 2 between Lines 1 and 3. The seismic work
in the eastern lobe of the basin confirmed the existence of
the substantial thickness of sediments proposed from the
magnetic work. While no definite identification of seismic
horizons CQu1d be made this did not detract from an
optimistic view of a substantial section of Palaeozoic
sediments older than the Mount Eclipse Sandstone.

In 1971, Magellan carried out a major seismic
survey (Krieg, 1972) primarily to further define structural
leads indicated by the P.A.O.C. seismic work and the BMR
seismic work that is the subject of this report. A brief
discussion of the Magellan work is given in Wells et a1.
(1972) and the results are referred to again later in this
report.

4. OBJECTIVES AND PROGRAM

Very little geological and geo~h~sica1 work had
been done in the basin at the time the in1t1a1 BMR seismic
program was planned. Geological mapping had shown the
presence of a suite of Proterozoic to Upper Palaeozoic
sediments, outcrops of these rocks being con'fined mainly to
the northern and southern margins of the basin. Geophysical
work had indicated that the basin was w~dge-shaped in
section in the western part, with its axis close to the
northern margin, and that in the east it was a graben.
possible large-scale overthrust faulting at the northern
margin was postulated from the reconnaissance gravity work.

Because of the almost total absence of exposures
away from the margins of the basin, a program consisting of
a number of north-south trans-basin seismic reflection
traverses was proposed with the objective of ,determining the
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configuration of the basin, wherever possible identifying
seismic reflection horizons with outcropping formations. In
particular, an investigation of the extent of Lower
Palaeozoic sedimentation in the basin was considered to be
important in an assessment of the petroleum prospects of the
basin. The locations of all traverses are shown in Plate 4.

A. 1967 SURVEY

Objectives

The specific objectives for the survey were as
follows:

To develop an optimum recording technique to
obtain reliable reflections from 'the sedimentary
section, particularly from the Lower Palaeozoic
sequence where it existed in the basin.

To record all refractors to a probable basement
refractor, in the deep concealed part of the
basin. A probable basement refractor was defined
as a refractor with a velocity of about 6000 mls
with little attenuation of energy over long
distances.

Planned program

The program drawn up to achieve the objectives was
as follows:

Experimentation to study noise
characteristics, and comparison shots
an optimum recording technique,
reflection traversing.

Reflection profiling a10n~ a north-south traverse
in the centre of the bas1n from Lower Palaeozoic
outcrops near Saltbush ~ore (Plate 4) south to
approximately latitude 22 31'S. '

Refraction work along latitude 220 30'5, west from
the above traverse, to record all refractors
possible to basement.

Actual program

Reflection Traverse A and Refraction Traverse B
are shown in Plate 4.

Traverse A was surveyed from a point 9.6 km south
of Saltbush Bore south to approximately 'latitude 220 30'5.
Noise tests were made at SP1602 and SP1566" in areas of
appreciably different surface conditions; geophone and hole
patterns were decided from analysis of the noise tests.
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A refraction probe was shot on Traverse B. Five
kilometres of continuous reflection profiling was shot at
the centre of Traverse B where it crossed Traverse A to
assist in the correlation of reflection and refraction
results. A further short refraqtion probe was shot, at the
northern end of Traverse A, to determine the refraction
velocity of outcropping Palaeozoic rocks.

An expanded spread was shot on Traverse B between
SP2048 and SP2052. Velocity information obtained from the
analysis of the expanded. spread was incorporated
wi th t : At information from Traverse A to provide
integrated vertical velocity information in the section.

B. 1968 SURVEY

Objectives

The broad objectives of the 1968 survey remained
those of outlining the configuration of the basin and the
extent of Lower Palaeozoic sedimentation. .Other specific
objectives formulated as a result of the 1967 seismic survey
were as follows:

To identify a strong reflecting and refracting
horizon observed on Traverse B in 1967.

To correlate this event along Traverse A to
outcrop.

To identify and map this strong marker elsewhere
in the basin.

planned program

The program proposed to achieve the objectives was
as follows:

Extension of Traverse A northwards as far as
useful reflections could be obtained, preferably
asofar as the area of minimum gravity at about
22 S.

Extension of Traverse A southwards to the
southern margin of the basin and attempt to
correlate reflectors with outcrops, if necessary
using refraction methods to complete the tie.

Refraction probing perpendicular to Traverse A
near SP16l0 ~o assist in correlating horizons by
determining the depth of the main refractor
marker south of a major fault evident on Traverse"
A near SP1601.
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Surveying a reflection traverse in the western
part of the basin near Waite Creek, southwest of
Vaughan Springs homestead.
Refraction probing near Waite Creek in an effort
to record the main refraction marker found on
Traverse B.

Surveying a reflection traverse in the
Yuendumu/Mount Wedge area in the eastern part of
the basin, where the structure of the northern
margin was considered to be less complicated than
in the central and western areas.

Refraction probing in the Yuendumu/Mount Wedge
area in an effort to record the main refraction
marker found on Traverse B.

Reflection and refraction work in the extreme
eastern part of the basin, along Napperby Creek,
south of Napperby homestead.

East-west reflection traversing to tie between the
proposed north-south reflection traverses where
the results indicated that this could be warranted
to provide an adequate picture of the structure in
the basin.

Actual program

The order in which the program was carried out was
determined mainly by the weather. Abnormally heavy rains in
April and May 1968 delayed the proposed start of the survey
by three weeks. As the road to Vaughan Springs was
impassable, a start was made in the Napperby Creek area.

At Napperby reflection profiling was done along
Traverse C in the centre of the basin; refraction work was
done to provide ties to outcrops to the north and south of
the reflection traverse; and Traverse D, an east-west
reflection and refraction traverse, was surveyed through
Traverse C at SPSOI to provide dip information.

The party then moved to the Gum Creek area near
Vaughan Springs to extend Traverse A northwards from SP162l
and southwards from SPlS58 to the margins using reflection
and refraction techniques. A refraction probe was shot on
Traverse E which ran east-west through Traverse A at SP16ll.
A reflection profile, an offset reflection/refraction
profile, and an expanded spread were also recorded on
Traverse·E in an effort to obtain reliable correlation
between reflecting and refracti~g horizons. An addition was
made to the program by reflection profiling On Traverse H.
Since no apparently reliable tie between reflecting horizons
and surface outcrop could be made on Traverse A, where the
sediments were ~onsiderably disturbed ~y folding and
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C. 1969 SURVEY

Planned program

The program proposed to achieve the objectives was
as follows:

An access road was graded from Vaughan Springs to
the Waite Creek area. A reflection profile was shot on
Traverse J along Waite Creek. A short reflection profile
and expanded spread were . also shot on Traverse K
perpendicular to Traverse J at SP3508.
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clarify
of the
work to

basin.

J in the Waite Creek area to
establish the. extent of
northwestern margin of the

Extension of Traverse
the northwest to
overthrustingat the
basin.

Reflection profi1in9 on Traverse K west from
Traverse J to invest1gate the westerly closure of
the basin; geological investigations had
suggested that the basin was narrowing and
becoming shallower to the west whereas the 1968

The objectives of the 1969 work were to
which arose from analysis of the results

1968 surveys and carry out further seismic
the reconnaissance seismic coverage'in the

Objectives

problems
1967 and
complete

Reflection Traverse L was shot in a roughly
southwest direction from near Mount Allan towards Central
Mount Wedge.. A reflection profile and an expanded spread
were also shot on Traverse M through Traverse L at SP4491.

Because of the lack of time available no attempt
was made to shoot reflection profiles to tie between the
north-south reflection traverse. Deep refraction probes
were also dropped from the program inthe'Waite Creek and
Mount Allan a~eas, when refraction results obtained
elsewhere indicated that they were only of marginal value.

faulting, it was hoped to achieve this objective on Traverse
H, as the sediments in this region appeared to be relatively
undisturbed. A short refraction probe was shot on Traverse
Gon a dolomite ridge which ran east-west across Traverse A
at SP1621. The purpose there was to measure the refraction

.ve1ocity of the dolomite to determine if it could be

. correlated with the reflection/refraction marker recorded on
Traverse B. Finally in the Gum Creek area an offset
reflection/refraction profile was shot on Traverse F,
perpendicular to Traverse A, through SP1553 in a further
attempt to correlate reflection and refraction events.
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5. DATA RECORDING AND PROCESSING

that the basin deepened
closure and with a
sediments under a thrust
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seismic results indicated
with probable fault
considerable thickness of
sheet of basement rocks.

Reflection traverses to tie the P.A.O.C. traverses
both to outcrop and to BMR seismic traverses.

Actual program

At Waite Creek, Traverse K was extended to the
northwest over the thrust zone and Traverse N was shot at
right angles to Traverse J at SP3494 to determine the true
dip of the reflecting horizon. Survey progress was retarded
by a fire which· seriously burnt several seismic party
members.

The remainder of the field season was spent mainly
in reflection traversing in the Gum Creek area tying
P.A.O.C. "reflection traverses to the BMR traverses.
Traverse 0 was surveyed to tie Traverse H to P.A.O.C. Line
2 and Traverse F was extended eastwards to join Traverse O.

An expanded spread was shot on Traverse F Qetween SP2786
and SP2792 and the velocity information obtained was
incorporated with the results of the t :At analysis of
reflection results on Traverse O.

The results from two deep seismic reflection. . . 0
sounding 8hots from Trave~se 0, SP6016 (Lat. 22 24.0'S,
Long. 131 14~2'E), recorded into geophone spreads' laid
mutually at right angles, are discussed by Brown (1970).

Recording techniques

All data were recorded in analogue form by direct
magnetic recording in 1967 and on FM magnetic tape in 1968
and 1969. Throughout the survey stringent quality control
of the seismic recordings was exercised, and tests of the
recording equipment were conducted regularly. Details of
operations are given in Appendix 2.

Field experimentation. As part of the initial
experimentation an uphole survey and a noise test were
recorded at Traverse A, SP1602. From the uphole survey,
shot into a normal reflection split-spread, it was found
that the best shooting depth was between 30 and 36 m
(Plate 5). Analysis of the noise test, shown in Plate 7,
indicated that a spatial filter with 12 geophones per trace,
approximately 4 m apart in line along the traverse, together
with an 18-Hz low-cut filter would attenuate most of the
prominent noise interference events. Shot-hole pattern
comparison tests were made at SP1603 (Plate 6). Further
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noise tests were made on Traverse A at SP1566 and on
Traverses C, E, and L (Plates 9 to 13) during the survey to
check optimum filtering requirements. Similarly a number of
uphole surveys were· recorded to check the best shooting
depth and to provide near-surface velocity information in
selected areas. Geophone pattern comparisons were made on
Traverse E (Plate 14) and shot-hole and geophone pattern
comparison tests were made on Traverse L {Plate 15)0

Production reflection recording. Reflection
profiles on Traverses A, B, C, and D were shot using 24
geophones per trace in two rows of 12 with geophones 3.8 m
apart in line and rows 6.1 m apart; i.e. a spatial filter
with kc = 10.4 cycles/lOOO m was applied. Analysis of the
results of the relevant noise tests indicated that this
number of detectors and arrangement would attenuate
sufficiently most of the random and organized noise which
would otherwise affect the reflection recordings.

The number of holes drilled for each shot was
determined by the number of drill rigs available, the rate
of drilling, and the rate of recording while maintaining the
number as large as possible for. noise cancellation. The
major part of Traverse A, between SP1559 and SP162l, was
shot mainly using single holes because of the small drilling
capacity available to the party initially in 1967. Some
spreads were shot using 3- or 5-hole shot-patterns,
approximately 15 m apart in line and offset 15 m from the
traverse. A comparison of shallow and deep hole-patterns on
Traverse A at SP1603 (Plate 6) indicated that the deep
patterns of about 36 m were best. Three- and 5-hole
shot-patterns were used later in the survey whenever
drilling conditions permitted. Most holes for reflection
shooting were drilled to about 36 m.

Traverse E was shot between SP2348 and SP2352
using the geophone pattern as for Traverses A, B, C, and D
and single holes. It was found that low-velocity organized
noise of velocity 1800 to 2100 m/s was recorded on the
reflection section. Analysis of this noise event indicated
that it could be attenuated by using a spatial filter with a
wave-number cut-off of about k = 5.9 cycles/lOOO m. SP235l
and SP2352 were reshot into spIit spreads using 24 geophones
per trace, 6.1 m apart in line, k = 3.5 cycles/lOOO m. The
records obtained indicated that £he troublesome noise was
sufficiently attenuated 0 Comparison of the records of the
shots using the two geophone patterns on Traverse E at
SP2352 is shown in Plate 14. This extended geophone pattern
was used for further profiling on Traverse E between SP2353
and SP2359 and on Traverse J, K, and N. Three-hole
shot-patterns were used on these traverses.

Traverses F, H, L, M, and 0 were shot with 24
geophones per trace, 3.8 m apart in line with k = 5.2
cycles/lOOO m. Single holes were shot on Traverse fi, but
3-hole shot-patterns were used on the other traverses.
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Production refraction recording. Ali refraction
work was shot with spread lengths of about 2 km. Charges
varied from about 4 kg to 540 kg as the shot-to-geophone
distance was increased from 0 to about 19 krn. Shot-holes
were of depths from 20 to 40 m.

In the refraction probe method employed, two
shot-points were located in fixed positions at the ends o·f
traverses and the ~phone spread was moved successively
between the two poin~s. The offset distance was constantly
varied and a range of refractors was recorded in both the
forward and .reversed directions.

Refraction probes .were shot on Traverse A between
SP1617 and SP1621, Traverse B 'between SP2032 and SP 2068,
Traverse C between SP479 and SP487 and between SP515 and
SP523, Traverse D between SP1040 and SP1060, Traverse E
between SP2338 and SP2362, and Traverse G between SP100and
SP104. On Traverses B, C, D, and E the refraction spread
was moved successively over a spread of 4 reflection
shot-points intervals, with a common geophone station for
adjacent sprea~s.

Offset reflection/refraction Offset
reflection re rac 10n pro es were s 0
SP2342 and SP2358 and on Traverse F between
SP2758, in the same manner as the refraction
previously, the only difference being that
reflection geophones were used in place of refraction
geophones. In this way both refraction first breaks and
reflection events were obtained with the aim of recording
the transition of reflection events into refraction and
measuring the refraction velocities associated with the
reflections.

. The geophone patterns consisted of 24 geophones
per trace in 3 rows of 8, with geophones 6.1 m apart in
line. No common geophone station was recorded on adjacent
spreads.

Expanded spread recording. Expanded spreads were
recorded, in the manner proposed by Musg2ave 2 (1962), for
vertical velocity information using t: x analysis on
Traverse B centred on SP2050, Traverse E centred on SP2350,
Traverse F centred-on SP2789, Trave~se K centred on SP3800,
and Traverse M centred on SP5002.

Processing techniques

Analogue processing of all magnetic tapes was
undertaken in. the BMR playback centre in Canberra. The
tapes from the reflection coverage and expanded spread on
Traverse K were 'digitally· processed under contract by
Geophysical Service International (GSI) in Sydney.
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Analogue processing. Elevation and weathering
corrections were calculated mainly from u~-hole time
analysis and occasionally from an analysis of f~rst-arrival

times. These correction methods are discussed by Vale
(1960). Generally the static corrections calculated as
above were seen to be fair from examination of the corrected
record sections. Residual static corrections were applied
in some areas where the normal static corrections were
obviously not sufficient. The playback filter passband of
25 to 78 Hz was found to yield the highest signal-to-noise
ratio for the analogue processed data and was used generally
in the display of the reflection data.

Uncorrected record sections only were produced for
the refraction and offset reflection/refraction profiles.
The normal playback filter passband was 0 to 72 Hz for the
refraction sections and 25 to 78 Hz for the offset
reflection/refraction profiles.

Di2ital trOcessint. Expanded spreads were
processed d~g~tal y uSlnghe VELSPRED program (Pettifer,
1972). The principal events on the reflection
cross-sections were migrated digitally, but the migrated
sections added little new information to the interpretation
of the reflection data and they are not included.

Reflection data on Traverse K from SP3780 to
SP3796 and from the expanded spread centred on SP3800 were
the only data processed digitally by GSI. The sampling
interval on transcription was two milliseconds and the
anti-alias filter was l68 Hz. All subsequent processing was
done using four-millisecond sampling.

The expanded spread centred on SP3800 was used in
a Moveout Scan to provide velocity information. In this
process a 24-trace record was gathered from the expanded
spread shots at SP3800, SP380l, SP3798, and SP3803 to give a
range of offsets from approximately 410 m to 3570 m, at
approximately 137-m intervals. Since these are not
common-depth-point traces, dips on all major events were
measured from the analogue sections on Traverse K at SP3800
and appropriate time-varying static corrections were made to
the gathered traces to compensate for this dip.
Time-varying deconvolution and time-varying bandpass
filtering were applied before the Moveout Scan. A 22-point
deconvolution operator was used over two design gates, 0.4 s
to 1.8 s for the near trace and 1.5 s to 2.9 s for the far
trace. The filter passband was 15 to 50 Hz to 1.3 s
changing to 15 to 40 Hz from 1.7 s.

Static corrections as supplied by BMR were applied
to the reflection records from Traverse K. Time-varying
deconvolution with a 24-point deconvolution operator over a
design gate of 0.3 to 2.9 s was used, and playbacks were
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made applying the normal moveout correction derived from the
Moveout Scan. Examination of the playbacks showed small
residual errors in static corrections. Residual smoothing
statics were considered to be necessary prior to applying a
Migration Stack process. The major reflectors were picked
and timed, and the times along each reflector were smoothed
by taking a running 7-point average. These averaged
residual statics were then applied. They varied from +6 to
-8 rns, being mostly between +3 and -3 ms. A 10 to 60 Hz
digital bandpass filter was applied to prevent high- or
low-frequency noise from affecting the time migration
processing. The reflection data were migrated by the GSI
Migration Stack process using an aperture of 204 traces,
with 102 traces on each side of the output trace and a
velocity function which varied from approximately 5270 mls
at 0 s reflection time, 5220 mls at 1.55 s reflection time,
5330 mls at 1.95 s reflection time to 5880 mls at -3.0 s
reflection time.

6. RESULTS AND INTERPRETATION

The locations of seismic traverses surveyed in the
Gum Creek, Waite Creek, Napperby Creek, and Mount Allan
areas of the Ngalia Basin are shown in Plate 4. The main
traverses lie roughly north-south, and short cross-traverses
east-west. The cross-traverses were not extended generally
to tie between the main traverses. Ties between the Gum
Creek and Mount Allan traverses were made, however, through
the P.A.O.C. lines in the central part of the basin. The
locations of the P.A.O.C. lines are also shown as fainter
lines in Plate 4.

Velocity information from t:6 t analysis on the
reflection traverses and from the expanded spreads were used
to produce composite graphs of average velocity and
reflection time against depth for the Ngalia Basin seismic
reflection results (Plate 16). Approximate depths to
reflecting horizons indicated by the seismic cross-sections
may be obtained by reference to the graphs. The average
velocity curve is considered reasonable for the section in
the central part of the basin, but average velocities higher
than those indicated are found where the section is thinner.
A composite graph of interval velocity was considered to be
meaningless and was not included.

Gum Creek

Traverse A, reflection profilin~. 48 km of
continuous split-spread reflection prof~les were shot on
Traverse A (Plate 17). The reflection results were
generally of fair to good quality and showed the existence
of a thick sedimentary section. The seismic reflection



-18-

results also indicated that the Ngalia Basin had undergone
major and minor faulting with associated folding.

The seismic cross-section shown in Plate 17
indicates major faulting south of SP162l. Between SP1620
and SP1600, two strong reflections, between 0.65 to 0.85 s
and 0.85 to lu20 s respectively, and several weaker
discontinuous shallow events were recorded. To the south,
between SP1600 and SP1547, only one strong continuous event
was recorded together with indications of some impersistent
shallow events and a deeper fairly strong continuous event
between SP1588 and SP1544. This deep event was recorded at
1.6 s reflection time at SP1588 and at 0.74 s reflection
time at SP1544.

Traverse B(at SP2050) intersects Traverse A at
SP1579. In this area, the main strong reflection at a time
of about 1.2 s may be correlated directly with the principal
reflection/refraction events recorded on Traverse B.
Extrapolation of the horizon south from SP1547 indicated
that it should be close to the surface in the vicinity of
SP1539. Consequently stratigraphic holes BMR Mount Doreen
No. 8 and 8B were drilled near SP1540 in an attempt to
identify the reflecting horizon. Information on
stratigraphic drilling on the seismic traverses is given in
Appendix 4. Dolomite, tentatively identified. as from the
Mount Doreen Formation (Evans & Nicholas, 1970) was entered
at a depth of 210 m. It is considered that the main strong
reflecting horizon south of SP1600 can be correlated with
the dolomite in the Mount Doreen Formation. Generally the
reflections indicate north dip with some minor dip reversals
on the regional gradient.

The deeper of the two strong reflection events,
recorded between SP1620 and SP1600, shows evidence of
faulting between SP16l3 and SP1605. These faults appear to
be downthrown to the north by approximately 200 m. Although
the apparent faults are evident only on the deep event they
appear to have had some influence on the younger sediments
in the form of downwarping of the shallower events towards
the north. Further major faulting is apparent in the
section in the vicinity of SP1620, where the quality of
reflections in the south deteriorates abruptly and
reflections are subject to interference by diffraction
events probably from the fault. A major high-angle thrust
is evident about SP1600. It is possible that minor
thrusting, north of the major fault, in the shallow part of
the section brings the deeper part of the Mount Eclipse
Sandstone formation to the surface. Correlation of the two
strong reflectors on Traverse A, along Traverses E and H to
surface outcrop, suggested that the shallower reflector
could be identified with the Mount Doreen Formation and the
deeper event could be identified with the Vaughan Springs
Quartzite (discussed in detail later).
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The two main reflecting horizons evident in the
section to the south of SP1600 appear to deepen northwards
towards SP1600 with the section between the two main
horizons thinning considerably to SP1588, where the two
horizons may not be distinguished. In this "part of the
section from SP1600 southwards minor faulting is evident
about SPl593 and about SP1568. At the southern end of the
traver~e faulting, with a downthrown block to the south, is
indicated from the gravity results south of SP1540.

Shallow fair-quality reflection events, which are
evident intermittently along the entire length of Traverse
A, appear to indicate that structure within the Mount
Eclipse.Sandstone is similar to that indicated in the deeper

:parts of the section.

Traverse A, refraction probe. A short refraction
probe shot between SP16l7 and SP162l indicated a refraction
velocity of 4420 mls for the Mount Eclipse Sandstone
outcropping in the area. other refraction work at both the
northern and southern ends of Traverse A gave inconclusive
results.

Traverse B, refraction probe. A large-scale
refraction probe was shot on Traverse B between SP2032 and
SP2068 (Plate 18), with shots at these two shot-points, and
the geophone spread was moved successively along the
traverse. Three refractors were recorded, with velocities
of about 3900, 44~0, and 6030 mis, and depths were
calculated using vertical velocity information obtained from
t:8.t analysis. The results of the refraCtion probe are
shown in Table 2.

TABLE 2. REFRACTION DATA FROM TRAVERSE B

Refractor velocity Average overburden Depth at SP2032 Depth at SP2068
(m/s) velocity (m/s) (m) em)

3900 3000 100 40

4430 3700 450 330

6030 4300 2400 1950

The depths indicated are only approximate and are
included to indicate the order of depth estimated. This is
particularly so in the case of the 6030 mls refractor from
which the energy return was very low and not generally
possible to pick as first breaks. Corrections applied to
the phases picked to deduce first-break times were only
approximate in some cases.
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TABLE 3. VELOCITY DATA FROM TRAVERSE B

Traverse B, eptanded spread. The expanded spread
was centred on SpzoSO ( ate ZO) at the intersection point

Traverse B, reflection profiling. 5.5 km of
continuous split-spread reflection profiling was shot at the
centre of Traverse B (Plate 19), where it crossed Traverse A
at SP1579. One strong, mainly horizontal, reflection was
recorded along the traverse at a time of about 1.2 s. The
depth to the main reflecting horizon was estimated to be
about 2800 m - somewhat deeper than that estimated for the
6030 mls refraction. There is evidence of other shallower,
higher-frequency, reflection events but these are not
continuous over any appreciable distance.
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Tentative
identJ.fJ.cation

990 Mount Eclipse Sandstone

1250 II II "
1400 " " "

1656 ?

2868 Mount Doreen Formation

3500 Vaughan Springs Quartzite

Depth
(m)

A and B. Reflection quality varied from poor
six events considered to be primary events were
reflection times from 0.503 s to 1.427 s.
from the expanded spread is summarized in

of Traverses
to fair, and
picked at
Information
Table 3.

The calculations of average velocities from the
expanded spread section were in substantial agreement with
those obtained from t:~ t analysis of reflections on the
central part of Traverse A.

Traverse B, correlation of reflection and refract
ion results. In order to correlate the reflection and
refractJ.on results the refraction results were displayed in
a variable-area cross-section form similar to the
presentation of the reflection results. From the refraction
section it a~pears that the 6030 mls refractor may be
associated wJ.th the reflection event . recorded at
approximately 1.2 s. This correlation would suggest that
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the average refraction velocity in the section overlying the
6030 mls refraction is about 10 percent higher than that
suggested by the refraction result~. The refraction method
in this area would appear to be insensitive to gradual
increases in velocity with depth of sediments.

Traverse G, refraction probe. A short refraction
traverse was surveyed across Traverse A at SP162l to record
the velocity on an outcrop of dolomite tentatively
identified as Mount Doreen Formation. An attempted
correlation with the main strong reflector/refractor found
on Traverse A and Traverse B was unsuccessful because of the
inconclusive velocities measured in the dolomite, which was
interspersed with shale. Velocities over a range from
4500 mls to 6700 m/s were recorded instead of one discrete
velocity.

Traverse E reflection
and refract10n pro e. Traverse E
refraction probe, but about 5 km of reflection profiles was
shot about Traverse E at SP2350 where the traverse crossed
the northern part of Traverse A at SP16ll (Plate 21). The
reflection work was shot to assist in the interpretation of
the refraction data. Three mai~-primary reflections were
recorded on Traverse E. These are conformable and
approximately horizontal. Average velocities to each of the
reflecting horizons were calculated from the results of an
expanded spread shot about SP2350 (Plate 22). The depths
calculated to the reflecting horizons are indicated in
Table 4.

Three refractors were recorded on the refraction
probe between SP2338 and SP2362 on Traverse E (Plate 23).
The velocities and depths of the refractors are also
indicated in Table 4. There is no apparent correlation
between the reflection horizons and the refractions, from
the calculated depths. However, the results from an offset
reflection/refraction traverse shot on Traverse E between
SP2342 and SP2358 (Plate 24) suggested that the intermediate
reflection event originated from close to the level of a
5680 mls refractor. It is postulated that the two originate
from the same stratigraphic unit but it is most likely that
the reflection event is from layering below the refracting
surface.

Traverse H, reflection rofilin. Reflection
split-sprea s were s ot a ong Traverse H from the eastern
end of Traverse E southeastward towards an outcrop of Lower
Palaeozoic and Upper Proterozoic rocks (Plate 25). The two
shallower horizons of the three followed "along Traverse E
remain conformable from SP3001 to' SP3007, after which the
shallowest horizon becomes too shallow to be recorded by
normal reflection shooting. On this part of Toaverse H, the
two horizons dip to the northwest at about 8 and are at
depths of approximately 360 m and 940 m respectively at
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SP3007. Assuming that the dip indicated persists, then the
shallowest reflecting horizon should crop out near SP30l2.
Mount Eclipse Sandstone is mapped on the surface to
SP30l5; therefore it is highly probable that the shallowest
strong reflection recorded on Traverses H and E and the
discontinuous shallow reflection recorded on Traverse A at
its intersection with Traverse E originate from layering
within the Mount Eclipse Sandstone.

The continuity of the intermediate reflecting
horizon is disturbed between SP3009 and SP30l0, most
probably by faulting in the section. From SP3010 to SP3015
this horizon dips apparently to the west at about 150 and it
is at a depth of about 480 m at SP3015. Beyond SP3015
record quality deteriorates and the· horizon cannot be
followed with certainty. However, assuming that the dip
persists the horizon would crop out between SP3018 and
SP30l9, placing the reflecting horizon below the Ordovician
sequence and within the Mount Doreen Formation. The
horizon, with a 5700 mls refractor measured on Traverse E,
may be associated w~th a dolomite sequence near the top of
this formation. The Walbiri Dolomite of Cambrian age does
not crop out in this area, but if it is in the section it
would alternatively, although less likely, correlate with
the intermediate reflecting horizon.

The interval between the intermediate and deeper
horizons thins from SP3008 to SP3012 by about 450 m. The
record quality across this zone is poor and the deeper
horizon appears to be faulted between SP3009 and SP30l0.
Further evidence of faulting can be seen on the deeper
horizon near SP3003. Projection of the deeper reflection
event to the surface suggests that it may be associated with
the Vaughan Springs Quartzite or crystalline basement; in
either case it would be the effective basement of the
sedimentary section.

The tentative identifications of the main
reflection events recorded on Traverses E and H are shown in
Table 4.

TABLE 4. REFLECTION AND REFRACTION DATA FROM TRAVERSE E

Reflection Refraction

Reflection Average Interval Depth Velocity Depth Formation
time (s) velocity velocity (m) (mls) (m)

(mls) (m/s)

4400 4520 (subweathering)

0.410 4400 760 5130 450 Mount Eclipse
Sandstone

- 5350 -
0.630 4900 1520 5680 1070 Mount Doreen

Formation
- 5750 -

0.955 5200 2400 Vaughan Strings
Quartzi e .
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Traverse 0, reflection. profiling. Traverse 0 was
surveyed for 32 km, southeast from Traverse H at SP3013 to
intersect Line 2 shot by P.A.O.C. Continuous reflection
profiling between SP6000 and SP6058 (Plate 26) indicated
reflections of fair to good quality with a general
northwesterly dip component and with a dip reversal in the
section near SP6043. Southeast from SP6046, reflection
events are discontinuous because of faulting, which is
apparent under SP6047, between SP6052 and SP6054, and under
SP6057. In this region only one main reflector, tentatively
identified with the Vaughan Springs Quartzite, can be
followed with any certainty. The shallower, less persistent
events may be associated with the Mount Eclipse Sandstone.

Correlation of reflection events between Traverse
o and Traverses H and E is difficult because of major
faulting apparent at the northwestern end of Traverse O. A
composite reflection cross-section, from Traverse H between
SP3001 and SP3013 and from Traverse 0 between SP6000 and
SP6015 shown in Plate 27, illustrates the extent of major
low-angle thrusting. Overthrusting is apparently from the
north; the apparent vertical displacement is about 2600 m
while the apparent horizontal displacement is about 6.5 km.
A steeply dipping event at ·1.9 s reflection time on Traverse
H at SP3004 and at 1.0 s at SP3001 is most probably a
reflection from the thrust plane. The fault plane appears
to extend almost to the surface at SP60l5.

Traverse F, offset reflection/refraction trObe,
reflection prof111ng, and expanded spread. In1t1aI y an
offset reflection/refraction traverse was shot on Traverse F
between SP2742 and SP2758 (Plate 28). Traverse F intersects
Traverse A at SP1552, where three strong reflection events
can be seen. However, these events are not clear on the
offset records.

Reflection profiles on Traverse F were shot
eastwards from SP2750 to SP2798 (Plate 29) to join
P.A.O.C.'s Line 2 at its western extremity to close a loop
formed by Traverses A, E, H, 0, and F. The three main
reflection events, which on the basis of correlations made
earlier are identified with layering in the Mount Eclipse
Sandstone,. the Mount Doreen Formation and the Vaughan
Springs Quartzite respectively, are of distinctive character
and can be traced eastwards from the intersection with
Traverse A to about SP2756, where the quality of the
shallowest event deteriorates 0 From SP2750 to SP2780 the
reflection events show apparent westerly· dip components
except from SP2756 to SP2758,where there is a slight dip
reversal.
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waite Creek

The expanded spread which was shot centred at
SP2789 is shown in Plate 30. Reflection quality was
generally poor. The 'results were incorporated in the
composite velocity determination.

Stratigraphic hole BMR Mount Doreen No. 9 (Evans
et al., 1970) was drilled at SP3485, where the good quality
reflection horizon at approximately 1.2 s at SP3508 was
predicted to project to subcrop. This event was tentatively
identified with the Mount Doreen Formation 'when dolomitic
limestone of'this formation was found in the stratigraphic
hole at 212 m.
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Traverse J, reflection profiling. A north-south
24 km long, was surveyed in the western part of
where outcrops had indicated a thin sedimentary
Re'flection profiling along Traverse J, however,
a thick sedimentary section (Plate 31).

traverse,
the basin
section.
indicated

The relatively thin faulted section in the centre
of this traverse is atypical of most sections of the central
part of the basin. The reflection events are of a less
distinctive character than those recorded in the deeper
parts of the basin. Immediately to the south of the
section, from SP2766 to SP2780, there are exposures of
Vaughan Springs Quartzite and Treuer Member; thus there is
a possibility of a substantial thickness of Lower
Proterozoic rocks in this part of the section.

Several faults are apparent in the section, and
reflected refractions and diffraction events confuse the
picture. Some faults extend through the entire sedimentary
sequence while others appear to affect only the pre-Mount
Eclipse Sandstone section. The most prominent of these'
faults .are at SP2766, SP2780, SP2785, and SP2796. The
downthrown blocks are generally to the east of the faults
except at SP2766, where the downthrown block lies to the
west of the fault.

Reflection quality in the section varies from fair
to good north from SP34~6. The reflections show apparent
northerly dip of about Hl , with no obvious dip reversals,
into' a syncline about SP35l8. The section shows apparent
thinning of all intervals, towards the south. Minor
faulting is apparent on the deepest continuous reflection
event at SP3501 and SP3506, but there is no evidence of an
extension of faulting higher in the section at these
locations. Vaughan Springs Quartzite and granites crop out
north of SP3520. The presence of reflections from below
these outcrops suggests apparent large-scale overthrust
faultingo ' -

Attempts were made to identify the main reflecting
horizons in the section.
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The deepest continuous event at 1.75 s at SP3508
may be extrapolated through the poor reflection zone south
of SP3492 and projected to outcrop about 7 km south of
SP3482. Despite possible faulting at the southern end of
the traverse, which may affect the projection, the event is
tentatively identified with the Vaughan Springs Quartzite.
The Vaughan Springs Quartzite crops out in the area, at
Mount Stanley.

The strong reflection event at 0.82 s at SP3508
shows similar character to the event identified with the
dolomite in the Mount Doreen Formation on Traverse A, and is
distinctly different in character from lower-amplitude,
higher-frequency reflection events, recognized elsewhere in
the basin, from within the Mount Eclipse Sandstone. The
event is tentatively identified as a reflection from the
Walbiri Dolomite although there is no confirmation from
outcrops in the area. The character of the event changes as
it gets shallower to the south, suggesting a change in the
thickness of the reflector or a change in its composition.

Low-amplitude, high-frequency, somewhat
discontinuous shallower reflection events are probably from
siltstone beds within the Mount Eclipse Sandstone.

Traverse K, reflection profiling. Traverse K was
surveyed originally as a short cross-traverse on Traverse J
at SP3508 to provide dip information. It was later extended
to the northwest across the thrust fault in a normal
direction to the fault plane. Previous experience of
reflection profiling in the basin had shown that where
seismic reflection lines crossed or passed close to
outcrops, reflection quality deteriorated markedly.
Reflection profiling on Traverse K resulted in several
reflection events of excellent quality being recorded up to
and under the surface expression of the fault plane.
Sediments of the Ngalia Basin sequence are present to a
depth of about 5000 m and persist under the thrust fault
with the same vertical displacement for a distance of
11.5 km. Analogue and digital reflection cross-sections
from Traverse K are shown in Plates 32 and 33.

A GSI Migration Stack digital section (Plate 34)
was produced for the reflection profiles from SP3780 to
SP3796 in an attempt to clarify the interpretation of the
structure under· the thrust plane. The structure of the
sedimentary reflection events between SP3793·and SP3785 on
the analogue and unmigrated digital sections (Plates 32 and
33) appears to be anticlinal, but the events have the smooth
curvature typical of diffractions. The events are synclinal
on the migrated section, suggesting that they are
diffractions from points outside the plane of the section,
with a lower velocity to the point sources than their times
on the sections indicate. A reflection from the fault plane
can be seen clearly on all sections from Traverse K.
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Traverse K, e~anded spread. The spread was
centred at SP3BOO (Pl~e 36). Information derived by BMR
from the expanded spread and the tentative identifications
of the main reflection events are summarized in Table 5,
which also shows velocity information derived digitally by
GSI using Moveout Scans at SP3780, at SP3787, and from
SP3792 to SP3796. The velocity information derived by BMR
from the expanded spread is in fair agreement with that
derived by GSI from the Moveout Scan from SP3792 to SP3796.

Traverse N, reflection ~rOfiling. A short
reflection traverse was surveye through Traverse J at
SP3494 to determine the true dip of the deepest reflector
recorded at the southern end of Traverse J. The quality of
the reflection evests was good (Plate 37)~ the dsepest
reflector dips at 14 west of north compared with 24 west
of north at SP3508. The general shallowing of the section
to the south with the evidence of the northeast overthrust
fault on Traverses J and K suggests fault closure of the
western part of the basin in the Waite Creek area.

Traverse K, interpretation of Gravity profile.*
The gravity results on Traverse K were interpreted in an
attempt to further clarify the structural picture. A
generalized structural section based on the seismic
reflection data and observed and computed gravity profiles.
are shown in Plate 35. For simplification the section shown
neglects any possible anticlinal or other structures within
the sedimentary section under the thrust fault, as the
gravity effects produced from an uplift would give mutually
cancelling positive and negative anomalies. The theoretical
gravity effect computed for the simplified model is
indicated by Curve 1 in Plate 35. The obvious disparity
between this curve and the observed anomaly profile, Curve 2
in Plate 35, indicates that the structure and thickness of
the sediments in the basin-cannot explain the higher anomaly
observed. An additional affect, a regional gradient of
about 1.2 mGal/km increasing to the south, is necessary to
raise the theoretical values .to a level shown by Curve 3,
which is in better agreement with the observed values. This
positive gravity gradient to the south forms a part of the
regional gravity -gradient between the Yuendumu Regional
Gravity Low and the Papunya Gravity Ridge, and implies the
presence of a denser mass in the basement closer to the
basement surface in the south.
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TABLE 5. VELOCITY DATA FROM TRAVERSE K

Reflection Avera~e Interval D(~)h Tentative
time (5) velocl.ty velocity -- identification

(m;s) (m;s)

Expanded Spread SP3800 (BMR)

3752+17
0.811 3752+17 1524+5 Wa1biri Dolomite (?)

-' 4984+97 -
1.152 4117+17 2372+6 Mount Doreen Formation

- 6066+252 -
1.430 4496+36 3220+21 Vaughan Springs Quartzite

- 6087+381 -
1.758 47.92+42 4200+33 Vaughan Springs Quartzite

Moveout Scan, SP3780 (GSI)

0.000 5276 0
- 5276 -

1.600 5276 4221
- 5780 -

2.000 5381 5377

Moveout Scan, SP3787 (GSI)

0.000 5276 0
- 5276 -

0.850 5276 2242
-4926 -

1. 300 5158 3351
- 5318 -

1.500 5180 3883
- 5769 -

1.900 5309- 5036

Moveout Scan, SP3792-3796 -(GSI)

0.000 2821 0
- 3793 -

0.900 3794 1707
4926

1.200 4106 2446
- 5318 -

1.600 4440 3509
5769

1.950 4706 4519
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Napperby Creek

Traverses C and D, reflection profiling. Traverse
C was surveyed along Napperby Creek for 24 km north from the
stuart Bluff Range. Reflection results were poor generally
except between SP498 and SPS06 (Plate 38). The seismic
results indicate about 2400 m of section in this part of the
traverse, which is in fair agreement with the estimated
depth to magnetic basement. There is evidence of minor
faulting in the deepest horizon; diffraction patterns are
weak.

No continuous reflection events are apparent in
the section to' the north of SPS06, where the deepest
reflection is recorded at a time of approximately 1.2 s.
Vaughan Springs Quartzite crops out near SPS17. A normal
fault with a downthrow of about 2000 m to the south may be
present at SPS06. Although reflection quality is very poor
to the south of SP499 it would appear from the reflection
dip segments seen on the section that the sediments dip
gently northwards from the southernmost shot-point into the
deepest part of the basin. The deepest reflection event
would project to the south to outcrop near exposures of
Vaughan Springs Quartzite in the Stuart Bluff Range.

There would appear to be little velocity contrast
in the sedimentary section. Reflections are of low
amplitude and high apparent frequency. The character of the
shallow events is consistent with that found for reflections
in the Mount Eclipse Sandstone in other parts of the basin.
No reflection events recorded are characteristic of the
event from the Mount Doreen Formation found in the central
and western parts of the basin. The Mount Doreen Formation
has not been found in outcrop in the area; therefore it is
reasonable to assume that the Mount Eclipse Sandstone
probably lies directly on the Vaughan Springs Quartziteo

Traverse D was surveyed for 11 km west from
Traverse C at SPS01, mainly for a refraction probe. However
a short reflection profile (Plate 39) was shot on Traverse D
between SP1047 and SP10S3. The shallow and deep reflection
events are unconformable. The results suggest that the
Mount Eclipse Sandstone dips gently westwards whereas the
Vaughan Springs Quartzite is flat-lying 0 Siight west dips
are seen in outcrops of the Mount Eclipse Sandstone in the
area.

Traverse D, refraction probe. The refraction
results on the probe between SP1040 and SP1060 were
inconclusive because of the poor first breaks obtained when
shooting from SP1040. The results included in Table 6 show
reasonable consistency with the reflection information in
the Mount Eclipse Sandstone.
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Traverse L, reflection rofi1in. A reflection
profile on raverse a e in a southwesterly
direction from outcropping Vaughan S~rings Quartzite near
Mount Allan through an area of south-dl.pping Mount Eclipse
Sandstone outcrops and then southward to cross the eastern
end of P.A.O.C. Line 2.

Two main suites of fair- to good-quality
reflections recorded are separated by an apparent
unconformity; these events are continuous only in the
section from SP4486 to SP4497. The results indicate a

"syncline with its axis through SP4490 for the shallow suite
of reflection events which extend to a maximum depth of
about 2700 m, and through SP4492 for the deeper suite which
extends down to about 5400 m.

North of SP4506 reflection quality is extremely
poor but the discontinuous reflection sggments present can
be seen to dip to the south at about 10. By extrapolation
of these events at the northern end of Traverse L it is
evident that the shallower suite of reflections is from
layering in the Mount Eclipse Sandstone while the deeper
events may be from the Vaughan Springs Quartzite. The event
at 1.245 s at SP4490 and at 1.180 s at SP4495 cannot be
followed on the section to the north but it may be
associated with the Kerridy Sandstone which crops out in the

1!:>0
760

1190

Depth
(m)

2740
3690

4140

Average overburden
velocity (m/s) "

TABLE 6. REFRACTION DATA FROM TRAVERSE D

4020
5150

5580

Mount Allan

Refractor
velocl.ty (m/s)

Experimental reflection shooting was carried out
at SP4504 using several shot-hole and geophone patterns
(Plate 15) to determine whether increasing the number of
holes and geophones and arranging the geophones in an areal
pattern would attenuate random and organized transverse
noise and thus improve reflection quality. A slight
improvement in record quality was achieved at SP4504 using
36 shallow shot-holes and 32 geophones per trace, but no
marked improvement was noted when the same patterns were
used for profiling between SP4504 and SP4506. It was
concluded that, in the vicinity of the outcrops at the
northern end of Traverse L~ optimum reflection results could
be achieved only by experimental shooting at most
shot-points.
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Fair- to good-quality reflections were recorded on
the expanded spread centred at SP5002 (Plate 42).
Information from the expanded spread is summarized in
Table 7.

A fault is apparent on the section at SP4486.
First-break velocities change abruptly from high velocities
in the north to lower velocities to the south. The quality
of the reflection events deteriorated abruptly to the south
of the fault, and reflection events are difficult to follow.
Events which are recorded over short segments of the
traverse south of SP4485 have similar character to those
found in the Mount Eclipse Sandstone. It is thus suggested
that the section to the south of SP4485 is probably a thick
section of Mount Eclipse Sandstone resting directly on
Vaughan Springs Quartzite. The lack of events with the
distinctive character of the Vaughan Springs Quartzite
reflection events may suggest that the Vaughan Springs
Quartzite is thin in this area.

Traverse M, reflection profiling and expanded
spread. Good-quality reflection events were recorded
slight east dip on the short cross-traverse on Traverse
SP4491 (Plate 41), confirming true dip in
north-northwesterly direction.
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with
L at

a

Tentative
identification

1600 Mount Eclipse Sandstone

1900 II II II

2700 Kerridy Sandstone(?)

3700 ?

4300 Vaughan Springs Quartzite

4900 II " "

A minor fault can be seen
evidence at SP4515. Vaughan
north of the fault, which

south.

Depth
(m)

TABLE 7. VELOCITY DATA FROM TRAVERSE M

Average interval
velocity velocity

(mls) (m/s)

3800
3800

- 3800 -
3800

- 5700 -
4300

- 5500 -
4600

- 4700 -
4600

- 5600 -
4700

northern part of the traverse.
from first-break and reflection
Springs Quartzite is present
appears to be downthrown to the

1. 260

1. 680

0.960

Reflection
time (s)

1. 910

0.830

2.100
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P.A.O.C. lines, reflection profiling

Seismic reflection cross-sections from the
P.A.O.C. lines, played back using a filter passband of 25 to
78 Hz as for the BMR reflection cross-sections are included
in Plates 43 to 48. The seismic results on these lines are
discussed briefly by Hudson & Campbell (1965) and were
interpreted to produce a depth contour map on a 'Lower
Palaeozoic' horizon which is shown in Plate 49. Little was
known of the geology of the basin when this map was
produced, and Hudson & Campbell indicated that as additional
knowledge was obtained in the basin the interpretation could
vary from that given. Migrated dip sections were produced
from theP.A.O.C. seismic results by BMR (WeilS et al.,
1968), but no attempt was made at the time to reinterpret
the data.

The quality of the reflection results and
structure deduced from the seismic cross-sections are
discussed briefly here, mainly in relation to the ties to
the Gum Creek Traverses 0 and F, and Mount Allan Traverse L.

Line 2. The main east-west P.A.O.C. reflection
traverse, Line 2 (Plate 43), extends for 57 km over the
central part and into the eastern part of the Ngalia Basin.
It is the tie-line between the BMR reflection traverses in
the Gum Creek and Mount Allan areas. The reflection quality
varies from poor to fair, and only a deep reflection horizon
tentatively identified with the Vaughan Springs Quartzite,
effective basement in the basin, is continuous along most of
the line. The sedimentary section becomes shallower from
the west and is thinnest at SP341. Several faults are
apparent at SP374,SP368, and SP358 with their downthrown
side apparently to the west. Minor faulting is again
apparent at the intersection point with Line 4 at SP244,
where the section deepens to the east towards SP161; it
shallows to SP144 and deepens again to the eastern end of
the line at SP132. Minor faulting is seen at SPI05, with
the downthrown block apparently to the east. Shallow,
fairly continuous events.exhibit similar general dips to the
deepest reflection horizon, but faulting on the deep horizon
does not appear to extend into the shallower part of the
section in most cases.

Line 6. This north-south reflection traverse
(Plate 44) ~s the farthest west of five cross-traverses shot
by P.A.O.C. Reflection quality is generally poor except to
the north of SP392 where several north-dipping events of
fair quality, though somewhat discontinuous, can be seen.
Faulting is apparent at SP382 and at SP391, with the
downthrown blocks to the north. No continuous event can be
seen on the section south of the intersection point with
Line 2 at SP344, but discontinuous reflection events in the
shallow part of the section, especially from SP414 to SP419,
suggest that the shallow sedimentary formations in that part
of the line dip gently southwards.
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Line 4. The reflection quality on Line 4 is poor
also (Plate 45). Tne traverse crosses Line 2 at SP244 east
of the thinnest section on Line 2. The reflection quality
at the intersection point is better than elsewhere on the
line, but two faults are evident immediately to the north
and south of Line 2 at SP265 and SP247. At SP268 the
downthrown block is to the north while at SP247 the
downthrown block is to the south. The general dip of the
section is to the north with the deepest part at the
northern end. A fault is also evident at SP26l, where first
break velocities for shot-points to the south are higher
than those to the north and the quality of the reflections
in the north deteriorates abruptly.

Line 3. This traverse crosses Line 2 at SP16L
Reflection quality (Plate 46) is poor generally with the
best-quality reflections at the intersection of the two
traverses and at the northern end of the line. The section
thickens generally northwards, but faulting is apparent in a
number of areas including SP2l5, SP209, SP17l, SP178 and
SP195. The faults appear to extend into the shallower
section at SP17l and SP178.

'Line 1. This is the longest cross-traverse on
Line 2 and crosses Line 2 at SP53. Reflection quality is
poor (Plate 47) except about the intersection of the two
lines, where the quality is fair. The section also thickens
generally northwards. Low-angle· thrusting , from the north
can be seen in the deepest events at SP41 to SP50 and at
SP60 to SP6l. Reflection quality deteriorates from SP37 to
'the south as the section becomes thinner and from SP64 to
the north. The reflection events from Spal to the northern
end of the line at SPIOO are confused by diffractions from
faults at SP8l and at the northern end of the line.

Line 5. Reflection profiling was carried out only
on the southern part of the line (Plate 48) from its
intersection with Line 2 at SP132. Reflection quality
varied from fair to poor with a deterioration in reflection
quality at both the northern and southern ends of the line.
The deepest reflection event is the most continuous event in
the section.

Structural interpretation from correlation of seismic results

Acoustic basement in the basin - i.e. the deepest
continuous reflection horizon - is considered to be from the
Vaughan Springs Quartzite~ it was t£med on all BMR seismic
reflection cross-sections and repicked on the P.A.O.C.
seismic reflection cross-sections. The event timed is
marked E on the sections. Only a time contour map was
produced for this horizon (Plate 50), because of the
uncertainties involved in attempting to incorporate the many
variations in velocities in the section in different parts
of the basin. Estimates of depths to basement may be made
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by reference to the composite average velocity, time, and
depth curves (Plate 16) or to the more particular v~locity

information available from expanded-spread analyses ~n some
parts of the basin. No attempt was made to interpolate the
contours between the Waite Creek and central part of the
basin or from there to the Napperby area.

Numerous faults, some of which can be traced over
considerable distances, are shown in the contour map. Some
are considered to be normal faults but others are
interpreted as low-angle thrusts in the main part of the
basin, and as high-angle thrusts in places near the northern
margin. The most prominent overthrust fault is that in the
Waite Creek area. The structural interpretation of the
deepest event in the central part of the area differs
slightly from the interpretation proposed by P.A.O.C. in
Plate 49. This is mainly because of the additional
information that the BMR traverses provide on either side of
the area covered by P.A.O.C. in the Gum Creek and Mount
Allan areas. The P.A.O.C. interpretation shows as the
dominant structural feature a series of east-trending thrust
sheets with overthrusting from the north. Normal faulting
with downthrown blocks to the-northwest was evident in the
western part of the area covered by the P.A.O.C. work. The
integrated interpretation shows two systems of faults
affecting the basement structure. One is a system of
northeast-trending faults while the other faults trend
north-northwest, roughly parallel to the strike of
outcropping formations at the northern margin in the area.

The reinterpretation confirms the existence of a
basement high at the intersection of P.A.O.C.'s Lines 2 and
6 in the central part of the basin with the basin deepening
on either side of the high. The basin generally deepens to
the north with its deepest part near the structurally
complex northern margin.

The seismic work confirmed the existence of a
thick sedimentary pile in both the eastern and western
lobes, as indicated by the magnetic interpretation (Hartman,
1963). Seismic work in the Waite Creek area indicated a
substantial thickness of sediments, not apparent f~om

surface geological work, with the sediments extending for a
distance of 11.5 km under a major overthrust fault with a
throw of about5000 m. Although no seismic traverses were
surveyed between the Waite Creek and Gum Creek areas it is
reasonable to suggest from the seismic results in the two
areas, from the magnetic results, and from the relatively
featureless regional gravity field, that a substantial
thickness of sediments with only gentle folding and faulting
rather than major. faulting exists throughout the western
lobe of the basin. In the eastern lobe the deepest part of
the basin is seen to be in the Mount Allan area. The basin
as defined by surface geological mapping narrows to the east
of Mount Allan, and ~t appe~rs likely that the fault-bounded
trough of sediments found there narrows and shallows to the
east towards and beyond Napperby Creek.
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Identification of reflectors and refractors in the
basin, by attempting to correlate or extrapolate seismic
horizons to outcropping formations, proved to be difficult,
mainly because of faulting, and gave inconclusive results.
However, tentative identifications of the main reflecting
horizons in most areas were made using shallow stratigraphic
hole data and from studies of seismic reflection
characteristics and seismic velocities. The absence of a
thick Lower Palaeozoic sequence along the northern margin in
the western part of the basin does not preclude the
possibility of a thick Lower Palaeozoic sequence being
present in the deeper part of the basin.

Magellan carried out a seismic survey in 1971
using digital seismic equipment (Krieg, 1972) to further
define structural leads established from the previous work
and to further investigate the structure in the western lobe
of the basin. The locations of the lines surveyed are
indicated in the reports of Krieg (1972) and Wells et ale
(1972). The record quality, using single~fold coverage as
for previous work and six-fold CDP coverage in structurally
complex, poor-reflection areas, was generally poor to fair
in the central area but better in the western area, where
faulting is less severe. Two horizons were mapped: the
base of the Mount Doreen Formation or top of the Vaughan
Springs Quartzite, and the probable base of the Mount
Eclipse Sandstone. The survey defined several closed
structures along faults, anticlinal structures developed
above the sole thrust on low-angle thrust faults, and a
number of leads to other structures which may be closed.
Gravity control from previous semi-detailed surveys (Hickey,
1969 and Sabitay, 1971) appeared to be an excellent means of
following major fault patterns in. the section. Additional
gravity control was recommended to assist in tracing
individual faults, and more seismic work was suggested to
find and define all prospective traps in the mapped area.
However, it was concluded that sufficient control had been
obtained for locating several exploratory test wells (Krieg,
1972) •

7. CONCLUSIONS

Seismic reflection results of good to poor quality
were obtained using single-coverage continuous profiling
techniques on the BMR seismic surveys in the Ngalia Basin.
The reflection quality was generally best in the deeper
parts of the basin with Quaternary cover, and . deteriorated
on most traverses near the margins of the basin and in areas
of outcropping Palaeozoic and Proterozoic rocks. Refraction
profiling, attempted in some areas to define marker
horizons, was successful in finding high-velocity
refractors, up to 6030 mis, but the interpretation of the
refraction results was inconclusive.
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BELLAMY, C.J., LODWICK, G.D., & TOWNSEND, D.G., 1971 - The
Gravity Reductions, Storage and Retrieval System used by
BMR. Bur. Miner. Resour. Aust. Rec. 1971/7 (unpubl.).

Other faults are evident throughout the
basin; some faults, mainly normal faults, extend only
through the pre-Carboniferous sediments, with the
Carboniferous sediments 'draped over the eroded fault
blocks; others, associated with the second period of
diastrophism in the basin, affect the entire section. These
are generally high- or· low-angle thrusts.

The north-south reflection traverses in the west,
in the central area, and in the east, with ties to the
P.A.O.C. lines provided seismic information to delineate the
configuration of the basin. The basin was shown to consist
of two main lobes, as predicted from the magnetic results,
with the maximum thickness of sediments roughly 5000 m near
the northern margins in each lobe. The eastern lobe is
graben-shaped, the centrab area is a highly complex faulted
zone about longitude 131 30', and the western lobe is
bounded by a major northeast-trending overthrust fault with.
a vertical displacement of 5000 m and horizontal
displacement of about 11.5 km.

on gravity in
Bur. Miner. Resour.

The extent of Lower Palaeozoic sedimentation was
not defined by the seismic surveys, mainly because of
difficulties in correlating reflectors with outcropping
Lower Palaeozoic formations. The tentative identification
made suggests that the bulk of the sedimentary sequence
consists of Mount Eclipse Sandstone and Vaughan Springs
Quartzite. In some areas in the east the sandstone is known
to overlie the quartzite directly. However, the seismic
results suggest that Lower Palaeozoic rocks could be
present, in the deeper troughs, beneath unconformities, in
both the eastern and western lobes of the basin, with less
complex faulting in the -western lobe than the eastern lobe.
Lower Palaeozoic sedimentation in the Ngalia Basin could
thus be more widespread than was previously thought.
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16 on all surveys including cooks, assistant
mechanic, drill and field helpers.

1967 1968 1969

TI 8000 SIE PT-700 SIE PT-700

SIE VT-6 SIE TRO-6 SIE TRO-6

ETL DS7-7 SIE PMR-20 SIE PMR-20
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APPENDIX 1

STAFF AND EQUIPMENT

I,
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1969

M. Downing

F.J. Moss

D~G. Townsend

L.E. Hemphill

G.L. Abbs

H. Pelz

E.H. Cherry

P. Jones

E. Fryk

A. Zoska
E. Lodwick
T. Shanahan
(Part time)

E. McIntosh

1968

M. Downing

G. Jennings

D. Tucker

H. Pelz

B. Findlay
(Part time)
E.H. Cherry
(Part time)

L. Keast
K. McKie
T. Shanahan

B.C. Beaman

C.S. Robertson
(Part time)
F.J. Moss
(Part time)

P. Jones

E. McIntosh

K. Reine
(Part time)
L. Blunder
(Part time)

1967

R. Krege

D. Tucker

C.S. Robertson

H. Pelz

B. Findlay

A. Zoska
K. Reine

P. Simms

P. Jones

B.C. Beaman

E. McIntosh

Assistant
Observer

Observer

Supervisor

Geophysicist

Surveyor (from the
then Department of
the Interior)

Mechanic

Staff

Shooter

Drill Staff

Toolpusher

Magnetic Recorder

Clerk

Oscillograph

Field Hands

Party Leader

Equipment

Seismic Aplifiers



Office, Kitchen and Ablutions caravans and
Explosives, Workshop, Generator, and General-Purpose
trailers completed the party's mobile equipment.
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Inter. AB120

Bedford
RLHC3 (3)

(1)

(1)

(2)

"

II

"

Mayhew 1000 (2)
Fox Mobile

Bedford
RLHC3 (2)

HS-J, 14 Hz
EVS';'SV,
4.5 Hz

Land Rovers,
L.W.B. (3)

Bedford RLHC 3

Land Rovers,
S.W.B. (2)

Inter. C1300"

(1)

(1)

(2)

"
II

"

"

Bedford
RLHC3 (3)

ETL EVS-2B,
20 Hz
ETL EVS-8V
4.5 Hz

Mayhew 1000(2)
Fox Mobile

Land Rovers,
L.W.B. (3)

Inter. C1300

Land Rovers,
S.W.B. (2)

"

(1)

(1)

(2)

"

"

"

"

ETL EVS-2B,
20 Hz.
ETL EVS-SV,
4.5 Hz

Mayhew 1000
Carey

Land Rovers,
L.W.B. (3)

Land Rovers
S.W.B. (2)

Geophones

Drilling Rigs

Recording Truck

Water tankers

Workshop Truck

Cable Vehicles

Flat Tops

General Purpose
Vehicle

Shooting Truck

Personnel Carriers
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APPENDIX 2

Total number of holes drilled 1789

OPERATIONAL STATISTICS
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Vaughan Springs
Napperby Creek
Vaughan Springs
Waite Creek
Mt Allan
Waite Creek
Gum Creek

1967 14 Sept-IO Nov
1968 20 May-27 June

27 June-19 Sept
19 Sept-2l Oct
22 Oct-28 Nov

1969 27 Aug-18 Sept
18 Sept-6 Nov

/""

Mt Doreen & Napperby 1:250 000 Sheets

Ngalia Basin

285

56,213

609.6 m

81915 kg Geophex
2494 kg Ammonium nitrate

36.5 m

Division of National Mapping 4- mile
series
Department of the Interior benchmarks

24/trace, 3.8 or 6.1 m apart in line

549 m

46 m

Single, 3 or 5 ho1es,l5.2 rn apart in
line

L25-K78

762-914 m/s

22.7 kg

L20-K135

General

Sedimentary Basin

Total depth drilled in
metres

Topographic survey control

Survey periods

Survey area

Kilometres surveyed

Datum level for survey

Reflection information

Geophone station interval

Explosives used

Shot-point interval

Normal geophone pattern

Normal shot-hole pattern

Normal hole depth

Normal charge size

Normal recording filter

Normal playback filter

Weathering velocity



Distances and depths were measured in feet and weights were
measured in pounds, during the survey. Conversions to the
metric system, rounding-off figures wherever convenient,
were made later.
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Sub-weathering velocity

Method for weathering
corrections

Normal moveout corrections

Refraction information

Geophone station interval

Geophone pattern

Charge sizes

Maximum offset

Normal recording filter

Normal playback filter
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2438-2743 m/s

Uphole times checked by first
break analysis

t: 6. t analys is and expanded spreads
on Traverses B, E, F, K and M

92 m

4/trace, 6.7 m apart in line, perp.
. to traverse

4 to 540 kg

19.3 km

O-K72

O-K72
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APPENDIX 3

GRAVITY MEASUREMENTS ALONG SEISMIC TRAVERSES

Gravity stations at all shot-points on the BMR
1967 and 1968 seismic traverses were read by G.A.I. for
Magellan (Hickey, 1969). Readings were made at shot-points
of the BMR 1969 seismic survey, by the party geophysicists,
concurrently with the seismic operations in the following
areas:

waite Creek. A base station was established at the seismic
camp and its observed gravity value was found by repeated
ties to the Vaughan Spring Isogal station (Barlow, 1970).
The observed gravity value at base station 69210000 was
595.20+0.05 mGal. The camp base was used for determining
observed gravity along Traverse K, by reading at shot-points
in drift-controlled loops and including the camp base in a
number of the interconnected loops. G.A.I. gravity station
PM6832 at SP3800 was reread for checking purposes.

Gum Creek. Base station 69214000 with an observed gravity
value of 568.05+0.05 mGal was established at the seismic
camp with ties- to the Vaughan Springs Isogal station as
before. Recordings were made at shot-points on Traverses F
and o. Drift control was measured by tying to the base and
stations on the traverses in a series of loops.

L~vels for the shot-points read for gravity were
supplied by the seismic party surveyor~ he also supplied
levels for the gravity base stations. Positions were
obtained by s'caling latitudes and longitudes of shot-points
at the ends of each straight-line segment of seismic
traverses from 4 mile to one inch maps. Intermediate
station positions were derived by interpolation.

Observed gravity values were computed from ,the
field readings using the computer programs discussed by
Bellamy, Lodwick & Townsend (1968). Bouguer anomalies were
calculated, using heights and positioning as discussed
above. A density of 2.67 g/cm was adopted for the Bouguer
corrections. Fixed node values of observed gravity were
used for the two base stations since the multiple ties to
the base could not be dealt with adequately by the program.

The gravity meter used for the survey was Worden
No. 260. A calibration factor of 0.10889 mGc:l1/div was
obtained at the Canberra calibration range pr~or to the
survey. The calibration factors obtained on both the Alice
Springs and Canberra calibration ranges immediately after
the survey agreed with the eariier value.
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Magellan employed a contractor to make, a regional
gravity survey along a number of new traverses 1n the basin
in 1970 (Sabitay, 1971). The results from the gravity
measurements along these lines and the BMR seismic traverses
have been incorporated in the modified Bouguer anomaly map
presented by Wells et. ale (1972).
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APPENDIX 4

STRATIGRAPHIC DRILLING ON SEISMIC TRAVERSES

Shallow stratigraphic drilling in the Ngalia Basin
was carried out in 1968 and 1969 (Evans & Nicholas, 1970).
The program was designed to supplement surface mapping and
to assist in the interpretation of information on the
seismic traverses. The locations of stratigraphic holes
drilled on the seismic traverses are shown in Plate 50.
Details of the drilling results on the seismic traverses are
given by Evans & Nicholas: the most significant conclusions
from the drilling and seismic information are summarized
briefly as follows:

Gum Creek

Traverse A,BMR Mount Doreen No.7. This hole was
drilled near Spl624 at the end of the seismic traverse,
north of the major fault indicated on the seismic
cross-section at SPl621. Siltstone in the basal part of the
Mount Doreen Formation was penetrated beneath the Cainozoic
cover: this would suggest that the fault at SPl621 has a
downthrow to the south of approximately 2200 m, on the basis
of the identification of the Mount Doreen Formation in the
sections from Traverse H along Traverses E and A.

Traverse A, BMR Mount Doreen No. aB. Mount Doreen
No. a was abandoned at shallow depth. The stratigraphic
hole, No. 8B, near SPl540 at the southern end of Traverse A
penetrated dolomite at 110 m. The dolomite was considered
to be Cambrian Walbiri Dolomite or dolomite at the top of
the Mount Doreen Formation. The lithology is not typical of
either formation but a correlation with the Mount Doreen
Formation was favoured.

waite Creek

Traverse J, BMR Mount Doreen No.9. Dolomite
penetrated at 212 m was tentatively identified as from the
Mount Doreen Formation on the basis of similarities in
lithology.

I
I
I
I
I
I
I
I
I
I
I
I
Ir
,I
I~~

I
I
I
I
r



~ ._~._.,

Pu

E'u •
,/ ,
.... <.:

PE

4"t·(III'I'

lEGEND

":;eo,C>9'( 0' tloundo' ¥

f~l' e- ''''U'\o'

80 K'lomefres60

SCAlE

4020o

PO~f"'un~o 0 ~I"(I ...

("\f:'omOI p"\1( n",] .~r,f:''''vS

AQELAIOft...

'- A.:.G.:.E__-+I-=-,,_.._B.:.O.:.L_T--""~· -U~~,'-'~

I ~san<:2,§IOt. I
,I

E:.. .....OU", DO'ef: f • rormQI,Otl

"auqtlOtl Spr ,nQS t.uor 'I 'I. I

r-'·,
i
I
! PPE. :AMBPIA,1II

I
I'Nc:t,,· Oolom':e

POCK UNIT

UI090..,0<0 ~OfmOl10n

B''J::''::I_ooc .0lmOloor
P,'

S'f'~BOl

REFERENCE

~ __ "AG£

I CARBON!FfROVS

r-
ORDO.... ICIAN

I

I CA"-SPIAN

L

STRUCTURE AND SOLID GEOLOGY - NGALIA BASIN.



T
o
;;:;

T
o
N
rtl

r--z ~OO---.....--.-----_._._._.-._ .....Q.. -._._.'- - -

BASEMENT OEPTH CONTOURS IN FEET

-'-

1..:

.~

I"" _\('_-40
I

Kilometres

10 20 30

-L

oi

Based on Corter (1960) Hartman (1963)

MAGNETIC BASEMENT CONTOURS

-0
"'l r
(Jl

~N
"-m fT1(,>I

I
-.J

N~

l i>



1"0

W

ti...J
a..

()oI

oo
..LOGG

SilJI9WOII)l S311VWONV1I3n~n09



Ill'

30'

PLATE 4

IS'

+

• lit Free1ino

------~----- .... -- ------,
\ /

\ /

\ ~-
\, / \',-....... _- _// \

\ "\ I "
,,_~I + \,

\
\
\
)

I MI
"\ Boothby

, I
\

" ....-

& Mt Airy

Mt Dunkin &

+

+

Mt Harris•

..p
~

-1--

~__,r-----::;---,-~G' J!'
Cr~~k

•MI
Thomas

r

NAPPERBY
CREEK

+

......... .... , , .... .... ,
\,

" ,
\

\,

\ ,
\,

\,

..",

& WI Gardiner

4~'

--.--- ·,-,-------T------~-------------,------------,----..----.·
~t Stallard

,
\
\
\
\

/

I,
I

I
I
I__ J

30'

+

J

J...
'O'rP>

1
\

I,,,
I

/
I

I
/

I
\

....
\,

,
\,

, ,
.... I

\'-

,,,
\

" \ ,
\

, ,

"

/.

~- "~ .... \,

----f-.- ... --- ... - .... -;-:/
\ I "OUNT
'\ / _ALLA~, (, /

_::-. I
v
I
\

r
r

I
I

I
/

(
/,

(

'.

J
/

r
I,,

I
I

I,

/
/

./' ......& M' TreoeHr,

/
/

./1' __ .,,--

,
__ r - L. "'''MOUNT DENISON

't"' -

+

MT ALLAN

-,-...------

\
\
\

\,

\
I.':1

/'
"\\ :
.'j

(.

~
U

SP4486

_, SP44B3

- ~\ ~
- _ -l.--Ll!'LL _ I-

SP4472

I

++

+

{ .........

/
(
\ LAKE

) EATON

i:" I:r-: \ /
\; \' j

<:.
C..>

(.
'.':)

SPI524
----!"NEWHAVEN"

"GURNER"_------- "-...
..........----~ ........

" ~-~~ --~~~--~----~-- . ,!

8 Mt Dov.nport
NM/G/126

+

+

WAITE
CREEK

A MI Cockburn
NM/G/124

45'

30'

.
/

23°00' L -----' -': --'- .L.... ~ ~..!--------....:....------L----------~__...L...._-= ....<e.:.::.::.=~.lo_ ..l.._ ~ ___l. ~c:./:.......J

-~ 45' 131°00' 15' 30' .45' '8
° 0
~ LOCATION DIAGRAM LEGEND !2

~ g
~ ~
r0 45' 131°00' 30' 45' r0 ~' 30'

22000'-,-------------.,:::------------=T=:.-------\---~T---,----~ ---.:;:::=-r------=-----\-------i=-------------,-,.-----------r-------------ra-----
C'

Ea Mlssio"

<;J

REFERENCE TO AUSTRALIA
STANDARD I' 250,000 MAP
SERIES 'MT DOREEN

•

MD

Homestead

River or creek }
Intermittent

Lake

Track

Previous seismic survey

Statlgraphlc holes

1
o 5 10 15 '. 20 25 30 KILOMETRE S

To occam on Record No. /974 49

NGALIA BASIN SEISMIC SURVEY ~1T 1967-1969

LOCATION OF TRAVERSES

F52/S3-21-1



SHOT
POINTS 1602 1602 1602 1602 1602 1602 1602

SHOT
POINTS CORRECTED

RECORD SECTION

PLATE 5

To accompany Record No./974/49
F52/t33-6-1A

K18-K125

1/1, 125

Filters

AGC

PLAYBACK INFORMATION

Single
Depth as indicated
Charge n.7kg

RECORDING INFORMATION

Magnetic Recorder' DS7-7

Ampli fi ers : 8000 Explorer

Prefilter;;: -

2-1/lrace in 2 rows oi 12 in line
Rows 6.7m aparl
Geophones 3.8m aparl
Shot Hole Pattern:

HORIZONTAL SCALE
(metres)

VElOCITY INFORMATION

Nil

Gain Initial: -60 and -67

Final: 1-31

Geophones: EVS 2B-20Hz

Geophone Station Inten'al: 46m

GeopllOne Pattem :

Filters, L25-K78

AGC : "led

Gain Initial: --10

Final: -20

Trip Delay: 0.04s

Compo,iting: Ni I

o 300 600 900 1200
I . I! i' ! i I

o 549 1097

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE A
SP 1602

SHOT-HOLE DEPTH COMPARISON

RECORDED B~ S"'s""c PiUH' No 1

S~CTlON BY Bun~a" oll.lm,",1f Ri"sourcl."s
PliJvbiJc' C....ut> SIE US':1

TO ACCO....WANi' RECORD NO
' .....·don GaS'J· II!> 21

/

~
c:o
U
Q.I

~

o Datum

2.0

2.5

I g)Ii)(PIId)

DEPTH

(a) 70.1-73.2m

(b) 57.9-61.0m

(c) 48.8-51.8m

(d) 39.6-42.6m

(e) 30.5-33.5m

(I) 21.3-25.9m

(g) 12.2-16.8m

I ()(Il)

1.0

2.5

0.5

3.0

LlJ
::;
;:: 15

7"::;
-

Datum 0



SHOT
POINTS 1603 1603 1603 1603 SHOT

POINTS UNCORRECTED
RECORD SECTION

PLATE 6

Nil

as indicated

RECORDING INfORMATION

K16-K125

1/1. 125

Filters

AGC

HORIZONTAL SCALE
(metres)

VELOCITY INfORMATION

Gain InitiaL -60 and -67

Final: 1-31

Gcophones: EVS26-20Hz

Geophone Station Inten'al, 46m

Geophone Pattern :

Filters: L25-K76

AGC : Med

Gain Initial: -40

Final: -20

Trip Dclay: 0.04s

Compositing: Ni I

PLAYBACK INfORMATION

Magnetic Recorder' DS7-7

Ampli fi ers : 6000 Explorer

Prefi I tcrs:

24/trace in 2 rows of 12 in line
Rows 6.7m apart
Geophones 3.6m apart

Sl10t Hole Pattern:

~
c:o
u
ClJ

~

o Datum

(e)(bl(al

2.5

0.5

1.0

2.0

3.0

SHOT-HOLE PATTERN
o 300 600
I !! I'

o 549

900 1200
, I I

1097

Sholes, 1S.2m apart in line
(a) Depth 36.0-36.Sm

Charge Sx4. Skg

Sholes. 1S.2m apart in line
(b) Depth 27.4-29.3m

Charge SX13.6kg

Sholes. 1S.2m apart in line
(c) Depth 21.3-21.9m

Charge SX4.Skg

NGALIA BASI"
SEISMIC SURVEY NT. 1967-1969

TRAVERSE A
SP 1603

SHOT-HOLE PATTERN COMPARISON

(d)

20 holes in S rows of 4
perpendicular to traverse
Depth S.6-6.1m
Charge 20x1.1kg

RECuRDED B" Sr,s""c P,lTlV tvo J

SECTION BV 8."pau 01 "'''''"ral R,.sowces
PIlJybllc4 Centre 51! MS 42

~~.~;~~:~~~I~~~RDNo F52/B3-65A
To accompany Record No.19T4/49



-50

-20

3.5 - 1.55

Nil

0-K125

Off

Filters

AGC

AGC : S

Gain Initial:

Final:

Trip Delay:

Compositin(j :

VELOCITY INFORMATION

PLAYBACK INFORMATION

Filters: Out

Nil

Single
Depth 10.7 -12.2m
Charge 9.1 kg

Shot Hole Pattern:

Single

UNCORRECTED PLATE 7

RECORD SECTION

Gain fnitial: Various

Final: Various

Geophones: TIC 20Hz

Geophone Station fnterval: a.1m

Geophone Pattern :

Magnetic Recorder: DS7-7

Ampli fi ers : 8000 Explorer

Prefilters: -

.RECORDING INFORMATION

DISTANCE
(metres)

0.5

3.0

l.Q

Vi'

1.0

~
c:

--
0

'"
u

~

CIJ

c:

'"'-
0
U

"-J

CIJ

::!; 1.5

~

i::

"-J

Q

::!;

"-J

i::

Q

Q

Cl:::
·0

"-J

U

Q

"-J

Cl:::

Cl:::

0
U
"-J
Cl:::

DISTANCE
(metres)

HORIZONTAL SCALE
(metres)

F52/B3-49

NGALIA BASIN

SEISMIC SURVEY NT. 1967-1969

TRAVERSE A
NOI SE TEST SP 1602

RECORDED BY S,.,s""" Partv No'
SECtiON BY S/ltl!iJU 01 Mmeral Resoulccs

Playbilc. Centre SI( MS .:2

TO ACCOMPANY RECORD No
lloo••don G8!'oI],·IHi 21

3020

.f =Frequency (He)

.Ii =Wave number (cycles/IOOOm)

NOISE _______

~----------------------------

y
I

SIGNAL :
I

__________L ~
I
I___ I

----- !I
OL..-I----------:':------_--l ~

10
h,=10·4

50

20

40

10

j; Icyc/<Js/lOaOm)

FREOUENCY WAVE NUMBER GRAPH

To accompany Record No. 1974/49



NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE A
NOISE TEST

f
SP1566 lOW GAIN

RECORDED BY S~'s,,"c Part'( lVo.1

SECTION BY 81l,~all 01 Mmeral Resources
PiaybllcA C~nt'e SI! MS 42

TO ACCOMPANY RECORD NO
lb.... on GI~/3-11a 21

To accompany Record No./974/49

F52/B3-50



PLATE 9

o-K125

Off

S

UNCORRECTED
RECORD SECTION

Fi lters

AGC

SllOt Hole Pal/em:

RECORDING INFORMATION

Single

Fi Iters: Oul

PLAYBACK INFORMATION

AGC

Single
Depth 16.5-1B.3m
Charge 13.6kg

Magnetic Recorder' DS7-7

Amplifiers : BODO Explorer

Prefi I ters:

Gain Initial: -50

Final: -20

TripDelay: 3.5-1.5

Compositing: Nil

Gain Initial: Various

Final : Various

Geophones: TIC 20Hz

Geophone Station Interval: 6.1m

Geophone Pal/em:

Q
LlJ
Q
a::o
U
~

DISTANCE
(metres)

o

- 2.0

"

1194.81048.5902.2

,.

755.9609.6

I
~

463.331"1.0170.730.5

C ro S5 Spread

a'

2.5

1.0 l-
Ui'
~
c:
0
u
~

~

LlJ
~ 1.5 - .
i:
Q
LlJ
Q
a::
0
U
LlJ
a::

2.0 -

DISTANCE
(metres)

VELOCITY INFORMATION

3.0 -- 3.0 Nil

HORIZONTAL SCALE
(metres)

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE A
NOISE TEST SP 1566 HIGH GAIN

RECQRDED 6'1' Sel$""c Parry No 1

SECTION BY- BlutNJU of Mineral Resources
Play,,",c~ CelJue 51! MS 41

TO ACCOMPANY RECORD NO
1a..ed_GlIo/J-116-21 F521B3-51

To accompany Record No./974/49



PLATE 10

0-K135

Off

UNCORRECTED
RECORD SECTION

Fi Iters

AGC

Fi Iters: Out

VELOCITY INFORMATION

PLAYBACK INFORMATION

Single
Depth 11 .. 9-13,7m
Charge 13.6kg

Shot Hole Pattern:

Single

AGC : S

Gain Ini tial: -50

Final: -40

Trip Delay: .4 to .2s

Compositing: Ni I

RECORDING Ii'lFORMATION

Nil

Gain Initial: Varfous

Final: Various

Geophones: TIC 20Hz

Geophone Station Interval: 6.1m

Geophone Pattern:

Magneti c Recorder' PMR-20

Ampli fi ers : PT-700

Prefi Iters,

DISTANCE
(mct,es)

a

3.0

2.5

0.5

.11

1.01.0

Vi'
"CVi'
c:
0

"C

U

c:

<lJ

0

~

U
<lJ

l.U

~

:;:
1.5 ;:

l.U
:;:

1.5

Q

;:

l.U
Q

Q
Cl::

l.U

0
Q
Cl::

V
0

l.U
V

Cl::
l.U
Cl::

2.02.0

DISTANCE
(metres)

'.

HORIZONTAL SCALE
(metres)

f = Frequency (H'J)

Ji = Wove number lcycles/IOCOm)

50

40

~ 30
't
'--
"-.

20

10

0

I
I
I
I
I
I
1
I
I
I
I

/. : NOISE.

_______L ~--~----~------~~~~
I: -- -----=-I =-
I
I
I

______...JI -;l~---------_;I'------- I 30
10 20

.Ji, =10·4

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE C
NOISE TEST SP 502

RECORDEO BY St>IsmH" Pilrtv No 1

SECTION BY Burea" Dt Mm,.ral Resources
P/itvbac~ Cf'nrT!' SIC MS 42

~~.~~~:~~\~;C~RDNo FS2/B3-S3

Tv "" .fT>pCJfly Record No. 1974/49'

A (C)cles/IOOOml

J
FREtJUENCY WAVE NUMBER GRAPH



, .•r.-:--

.~

.' ..1

PLATE IIUNCORRECTED _..
RECORD SECTION

Filters: Out

Single

PLAYBACK INFORMAIION

RECORDING INFORMATION

AGC : Med

Gain Initial: -40

Final: -10'

Trip Delay: Various

Compositing: Nil

Gain Initial: Various

Final: Various'

Nil

Shot Hole Pattern:

VELOCITY INFORMATION

HORIZONTAL SCALE
(metres)

Single
Depth 16.5-18.3m
Charge 13.6kg .I

Geophones: TIC - 20Hz

Geophone Station Interval: 6.1m

Geophone Pattern:

Magnetic Recorder: PMR-20

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE C
NOISE TEST SP 508

RECORDED BY S,;smic Pany ND,'

S£CTlON BY 8"'1111 of lAin~~1Resources
Plil'lb«1< C~ur SlIMS 42

TO ACCOW'ANl' RECORD No
",_ _ Glsn-,,.-%)

DISTANCE
(metres)

3.0

2.5

0.5
Amplifiers : PT-700 t ~~

Prefilters: j
Filters o-K135 ~

AGC Off

1.0

~
5u
Q)

~

l.U

1.5 ::;;
i:
Q
l.U
Q
Cl::
0
u
::::!

. 2.0

30

1194.81048.5

20

755.9

f =Frequency (HJ)

Ji. =Wove number (cycles/IOOOm)

609.6

A (cyc/es//OOOm)

FREOUENCY WAVE NUMBER GRAPH

10
Ji,:/·4

463.3317.0

SIGNAL

/ ~ NOISE

--------L-----T---r-~---------.:=:==-
I
I
I
I

-+-I

170.7

50

40

30

"':t'
'-

'" 20

10

0

To accompany Record No1974/49
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Nil

Shot Hole Pattern:

.....

PLATE 12

F521B3-48A

o-K135

Off

UNCQRRECTED
RECORD SECTION

Filters

AGC

RECORDING INFORMATION

Gain Initial: Various

Final : Various

8/trace,. bunched

AGC Med

.Gain Initial: -40

Final: -20

Trip Delay: Variable

Compositing: Nil

PLAYBACK INFORMATION

VELOCITY INFORMATION

Filter$: Out-Out

HORIZONTAL SCALE
(metres)

Single
Depth 34-35.4m
Charge 9.1kg

Geophones: HSJ -14Hz

Geophone Station Interval: 9.1m

Geophone Pattern:

Magnetic Recorder: PMR-20

Ampliii ers : PT-700

Prefilters:

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE E
NOISE TEST SP 2350Yz

RECORDED BY Se/s""c PlJrty No.'

SECTION BY Buntltu 01 Minerlt Resources
Pf.yback Centre SIE MS 42

TO ACCOMPANY RECORD No.
1".ed_Gl5.lJ-115-21

DISTANCE
(metres)

- 1.0

Ul'
"Q
c::
0
V
Q1
VI
'-

Li.I

- 1.5 ::!!;
i::
Q
Li.I
Q
Cl::
0
U
Li.I
Cl::

at

20

219.4914.4

NOISE

694.9

/

475.5

10

II (cycles/IOOOmj

Frequency Wove Number Graph

C rO ss Spre net

.Ii- =35

256.0

I
I
I
I
I
I
I
I
I
I
I
I

'"~~~~-t---~---~-------------------
! / --:---- ;::::ue;:;~;!~CYCleS/IOOOm)
I
I
I

o

50

10

20

40

457

1.0

Ul'
"Q
c::
0
V
Q1

~

Li.I
::!!;

1.5i::
Q
Li.I
Q
Cl::
0
U
Li.I
Cl::

Z.o

DISTANCE
(metres)

To occompony Record No. 1974/49
---- .1



•

DISTANCE
(metr~s)

Cross Spr ead
ot

609.6 45.7 256.0 475.5 694.9 914.4

DISTANCE
I (metres) UNCORRECTED

.RECORD SEOION

PLATE 13

50

40

PLAYBACK INFORMATION

Shot Hole Pat/em:

RECORDING INFORMATION

Magnetic Recorder: PMR-20

Ampli fi ers : PT-700

Prefilters:

Fi lters : Out

Filters : 0-K135

AGC . : Off

Gain Initial: Various

Final : Various

Geophones: HSJ - 14Hz

Geophone Station Interval: 9.1m

Geophone Pattern:

VELOCITY INFORMATION

8/trace, bunched'

Nil

HORIZONTAL SCALE
(metres) ,

AGC : Med

Gain Initial: -50

Final; -20

;Trip Delay: Variab Ie

Compositing: Nil

Single
Depth 35 - 36.5m
Charge 31.8kg

NGAllA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE L
NOISE TEST SP 4503

,
f

o

3.0

2,5

2.0

1.0

0.5

f =Frequency (H3)
A =Wave number (cycles/IOOOm)

NOISE
/
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RECORDED BY' S~is""c Party No.1

SECTION BY" 8urellU 01 MineTal Resources
P'lIybac~ Centre SfE MS 42

TO ACCOMPANY RECORD No
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FREOUENCY WAVE NUMBER GRAPH
To accompany Record No./974/49



SHOT
POINTS 2352 2352

SHOT
POINTS UNCORRECTED

RECORD SECTION

PLATE 14

o Datum

RECORDING INFORMATION

Nil

Shot Hole Pattern:

46m

L20-K135

Med

Filters

AGC

VELOCITY I NFORMATlON

HORIZONTAL SCALE
(metres)

as indicated

PLAYBACK INFORMATION

Filters' L25-K78

AGC .' Med

Trip Delay: 0.04s

Compositing: Nil

Single
Depth 33.9-36.5m
Charge n.7kg

Gain Initial.- -40

Final.- -20

Magnetic Recorder' PMR-20

Ampli [j ers .' PT-700

Prefilters: _

Gain Ini tia/: -50 to -80

Final: -10

Geophones, HSj - 14H z
Geophone Station Interval.'

Geophone Pattem :

- 0.5

Lu
- 1.5 :?;;::

0.5

~~.~~~~~~~ .~~~~~~.?, ,39~ .~qo~. 9qO ...12!JO ..
o 549 1O~7

(0)(a)

GEOPHONE PATTERN

(a) 24/trace. 6.1m apart in line

24/trace in 2 rows of 12 in line
(b) Rows 6. 1m apa rt

Geophones 3.8m apa rt

NGALIA BASIN
SEISMIC SURVEY NT, 1967-1969

TRAVERSE E
SP 2352

CEOPHONE PATTERN COMPARISON

70 accompany Record No. 1974/49

RECORDED BY 5"'15m,C Pat/v No.1

SECTION BY Bureau 01 MlnNal /~"so",ces
Plavhacl Ct"ltrI> S/[ MS .:2

TO ACCOMPANY RECORD No
IB.....d 0" G851J-115 21 F52/B3-66A



SHOT
POINTS 4504 4504 4504 4504 4504

SHOT
POINTS UNCORRECTED

RECORD SEOION

PLATE 15

24ftrace. 3.8m apart in line

Datum a

0.5

1.0

Vi'
1::l
c:
0
u
(I)

~

LLJ
:;;

1.5;:

Z
:J

v
~

~
~
Q:;

2.0

2.5

3.0

(a)

( a)

(b)

GEOPHONE PATTERN

(c) (d) (e)

SHOT-HOLE PATTERN

Single
Depth 24.4-36. 5m
Charge ')ll.7~g

RECORDING INFORMATION

Maglleti c Recorder: PMR-20

Amplifiers : PT-700

Prefi Iters: -

Filrers : L20-K135

AGC Med

Gaill Illirial: -55 to -80

Fillal : -10

Geopholles: HSj-14Hz

Geopholle Srarioll Illrerval: 46m

Geopholle Parrem :

as indicated

Shor Hole Parrem:

as indicated

PLAYBACK INFORMATION

Filters: L25-K78

AGC Med

Gaill/llitial: -40

Fillal: -20

Trip Delay: 0.04s

Compositillg: Nil

VELOCITY INFORMATION

Nil

HORIZONTAL SCALE
(metres)

o 300 600 900 1 200
I . !, " ! I I

o 549 1097

To accompany Record No.l974/49

(b)

(c)

(d)

(e)

32ftrace in 4 rows of 8 in line
Rows 9. 1m apart
Geophones 6. 1m ap art

32ftrace in 2 rows of 16 in line
Rows 9. 1m apart
Geophones 6.1m apart

32ftrace in 2 rows of 16 in line
Rows 9.1m apart
Geophones 6. 1m apart

32ftrace in 4 rows of 8 in line
Rows 9.1m apart
Geophones 6. 1m apart

5 holes. 15.2m apart in line
Depth 34.7-36.5m
Charge 5x13.6kg

5 holes. 15.2m apart in line
Depth 34.7-36.5m
Charge 5x13.6kg

36 holes in 6 rows of 6 in line
Rows 15. 2m apart
Holes 12.2m apart
Depth 4.0-4.6m
Charge 36x2.3kg

36 holes in 6 rows of6 in line
Rows 12. 2m apart .
Hoi e s 12. 2m apart
Depth 4.0-4.6m
Charge 36x2.3kg

NGALIA BASIN
SEISMIC SURVEY NT, 1967-1969

TRAVERSE L, SP4504
GEOPHONE AND SHOT-HOLE

PATTERN COMPARISONS

R[CuROEO BY S",sn"c p.,ttv No I

SECTION BY S"'P"11 at ,","'{"ill flpso"rces
Pfil~·bdr:' Ce'/lTe Sif MS 42

TO ACCOMPANY RECORD No
1....d_Gl!:>']-\I!> Zl

F52fB3-61A
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SHOT-
pOI:-..rs 2032

SPREADS 2012 2036 2040 2044 2048 20G2 2056 2060 2064 2036 2040 2044 2048 2052 2056 2060 2064

SHOT-
20SH POI\lTS

2068 SPREA OS

UNCORRECTED
RECORD SECTION

PLATE 18

2.5

4.0

F52/B3-67-1

AGC 5

Filters: 125-K78

Finl,} : 1 -31

Various

Pr"iiJ ter~: _

o 300 600 900 1 200I . !, I! I I I

o 549 1097

HORIZONTAL SCALE
(metres)

Filter~ : 0-K72

AGC : Off

Gain Initial: -23 to -30

Nil

VELOCITY INFORMATION

Gain Inieial. Various

PLAYBACK INFORMATION

Trip Delay: Various

Compo.,iting: Nil

Final: -20

4/trace. 6.7m apart in line
perpendicular to lraverse

SlJoe Holf' PaClem:

RECORDING INFORMATION

Geoph01l<'s: EV5 -8V, 4.5Hz

G"ophone Staeion Inten'al, 91.4m

GeLlphone Pattern:

Ma[Jndic R,·cordcr, D57-7

A mpl i ii ers : 8000 Explorer

NGALIA. BASIN

SEISMIC SURVEY NT. 1967-1969

TRAVERSE B
REFRACTION PROFILES SP 2032, SP 2068

o OdIum

3.5

3.0

2.0

1.0

0.5

4.0

0.5

1.0

3.5

2.5

2.0

3.0

Dalum 0

To accompany Record No. 1974/49



PLATE 19
CORRECTED

RECORD SECTION

HORIZONTAL SCALE
(metres)

VELOCITY INFORMATION

Amplifiers ." 8000 Explorer

Prf'filtcrs." Nil

Filrers K18 -K125

AGC 1/1. 125

Gain IniriaL -60 and -67

Final." 1 - 31

RECORDING INFORMATION

Gain Initial: -50

Final: -20

Tri p Delay: 0.155

Compo"iring: Nil

AGC Med

Filters: L25-K78

Single
Depth 33.9-36.5m
Charge 22.7kg

PLAYBACK INFORMATION

24/trace in 2 rows oi 12 in line
Rows 6.7m apJrt
Geophones 3.8m apart

S!lul Hole Pallerll:

G,·opIJont·." EVS2B - 20H z

Gt'opIJone Slarion Inlen'al, 46111

Magnetic Recorder' DS7-7

t: L\t and Expanded spread at SP 2Q50
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SHOT
POINTS

SHOT
POINTS

Nil

Fi Iters: L25 -K78

PLA YBACK I NFORMATION

PLATE 20

K18 -K72

1/1, 125

Filters

AGC

RECORDING INFORMATION

AGC : Med

Gain Initial; -50

Final: -20

Trip Delay: O. 15 - 0.5s

Compositing: Nil

5 holes, 15.2m apart in line
Depth 36.Sm
Charge 5x9.1kg

VELOCITY INFORMATION

Gain Initial: Various

Final: 1-31

Geophones: EVS2B - 20Hz

Geophone Station Interval: 46m

Geophone Pattern:

24/lrace in 2 rows of 12 in line
Row s 6.7m apart
Geophones 3.8m apart

Shot Hole Pattern:

Magneti c Recorder: DS7-7

Ampli fi ers : 8000 Explorer

Prefi Iters: Nil

CORRECTED
RECORD SECTION

(Weathering Corrections Only)o Datum

SPREADS
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HORIZONTAL SCALE
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NGALIA BASiN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE B
EXPANDED SPREAD AT SP 2050

RECORDED BY Sf'lsmlr: Party No!

SECTION BY BlIr,.all o( Mmeral Re-s(mrces
Playbac. Cf'ntle SIE MS -12

TO ACCOMPANY RECO~D NO

To accompany Record No./974/49
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RECORDING INFORMATION

M"gnt'll c I?,·,·order' P~IR-20

PLATE 21

PT-700

CORRECTED
RECORD SECTION

VELOCITY INFORMATION

Expanded Spread at SP 2350

PLAYBACK INFORMATION

Fi lters' L25 - K1 00

AGC ,\led

Gain Initial: -40

Final -20

Tri p Delay 0.25

Compo._iting: Nil

Shot Hole P" rtertl:

Filters L20-K135

AGC ,\Ied

Gain Initial: -55 to -80

Fitwl: -10

SP2348-2357: 24, trace. 6.1m apan in line
SP2358-2359: 24. trace. 3.8m apart in line

Single
Depth 36.5m
Charge 22.7kg

Amplif"·,,,

Pn·fi!ters:

Geophones: HSJ -14Hz

GC'ophone Station Inten'al, 46m

Geophone P"ttenl.'

SHOT
POINTS

o Datum (609.6m)
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~

"SHOT
POINTS"

RECORDING INFORMATION

PLAYBACK INFORMATION

PLATE 22

L20-K135;

Med

Filters

AGe

Fi lters: L25 - K100

AGe : Med

Gain Initial: -40

Final: -20·

Trip Delay: 0.1-0.7s

Compositing: Nil

Single
Depth 21.'3-36.5m
Charge ...52.2kg

.Gain Initial: Various

Final: -10

Geophones: HSJ-14Hz

Geophone Station Interval:; 46m

Geophi:me Paltem:

24/trace in 2 rows of 12 in line
Rows 6.1m apart'
Geophones 3.8m apart

Shot Hole Pattern:,

VELOCITY INFORMATION

Nil

Magnetic Recorder: PMR-20

Amplifiers : PT':'700

Prefilters:

,.. t~RREC;r,E~ j

RECORD SEtllON
(Weathering Corrections Only)

HORIZONTAL SCALE
• ", . (metres) .

~ ,:,.,,~.,. .:.. ,L·>~."·", ir./~ ',~ ,. ~
, .0.... ,;'300' ..600' .-90.0" . 1'200:'.~l' ',f'! .' "~~' ' , ':''';1Id~/ o,'}

: .

o Da/um

~ SPREADS
'1

~PREADS. I~ 2353

I :

.'
.,,;";t,i/(;}AlIA ,BA$J:~t"; ,

SHSMlC ~URVEV Nt;'19.67-1969 _~ ~

; TRAVERSE E'" ~.~

ExpANDED SPREAD AT SP2350 ',~

I 70 occompony'/?ecord NO.l974/49
\ A[COR!JED BY Sftspc PiNt". Nr7~1

sEdl,ON ev: .::::::'t::te;".~~e;,~e3. )
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SHOT
POI'I ...

SPREADS

2338

2338 2342 2346 2350 2354 2358 2362 2338 2342 2346 2350 2354 2358

2362

2362

SHOT
PIlI'\IS

SPREADS

UNCORRECTED
RECORD SECTION

PLATE 23

91.4m
\ \f.Y

1200

1097

o-K78

Oii

Filters

AGC

VElOCITY INFORMATION

Varied

Fi Iters.- L25 - K78

Nil

4. trace 6.7m apart in line.
perpendicular to traverse

Gain Inilial: Various

Fillal .- -20

Trip Delay: Various

Compo"jtjng: Nil

PLAYBACK INFORMATION

AGe

HORIZONTAL SCALE
(metres) 1'\.l.ro1)

Shot Hoi," Patl€,rrJ.-

Gnill Initial: _

RECORDING INFORMATION

o 300

o

Gl'opllonf> StatIon 111ler\'al:

Gef..,pllollt:' Pattenl:

Amp/.Uers .- PT-700

Pr<,ii/ter~.-

Fina/ : -20 10 -10

Geophones: EV5-8V. ~5Hz
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NGALIA BASIN
SEISMIC SURVEY NT. 1967-1969

TRAVERSE E
REFRACTION PROFILES SP 2338, SP 2362
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PLATE 24

L20-K135

Med

UNCORRECTED
RECORD SECTION

Filters

AGC

HORIZONTAL SCALE
(metres)

Filters: L25-K78

AGC Med

Gain Initial: -40

Final: -10

Trip Delay: Various

Compo.,iting: Nil

Nil

PLAYBACK INFORMATION

3 holes, 15.2 m apart in line
Depth 36.5m
Charge 3x9.1 kg to 3x45.4kg

24ftrace in 3 rows of 8 in line
Rows 6.1 m apart
Geophones 3m apart

Shot Hole Pal/em:

Gain Initial: Various

Magnetic Recorder: PMR-20

Amplifiers : PT-700

Prefi Iters:

RECORDING INFORMATION

Final: -10

Geophones: HSJ-14Hz

GeopllOne Station Interval: 91. 4m

Geophone Pattern:

r_ VELOCITY INFORMATION

SHOT
POINTS2358
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To accompany Record No. 1974/49
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--------------------

24/trace. 3.8m apart in line

Geophones: HSJ-14Hz

Geophone Station Interval: 46m

Geophone Pattern :

Single
Depth 34.7-36.5m
Charg e 22.7kg

Shot Hole Pattern:

Magnetic Recorder: PMR-20

Amplifiers : PT-700

Prefilters: -

Fi lters : L20 - K135

AGC : Med

Gain Initial: -55 to -80

Fined : -10

RECORDING INFORMATION

CORRECTED PLATE 25

RECORD SECTION

PLAYBACK INFORMATION

Filters: L25-K100

AGC : .\led

VELOCITY INFORMATION

GalTl Initial: -40

Final -20

Tri p Dela)·: 0.055

COll1po ...... iring: Nil

SHOT
POINTS

o Datum (609.6m)
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PLATE 26

L20 -K135

ed

-55 to ~5

PT-lOO

CORRECTED
RECO SECTION

plifiers

Prefilters:

Fi Iters

GC

G in Initial:

24/trace, 3.8 1 ap rt in line

t:/\t

Magnetic R cord r: PMR-20

VELOCITY FORMATlON

RECORDING INFORMATION

3 holes, 15.2m apart in line
Depth 33.9-36.5m
Charge 3x22.7kg

HO ZQtolTAl SCALE
(metres)

PLAYBACk INFO ATION

Shot Hole Pall rn.

Filr rs.· US - 78

AGC Med

Gain InUi I. -40

FitJ'l -20

Trip Dt'lay: 0.2s

Com .,itin'· Nil

Final: -10

Geop Ones: HSJ-14Hz

Geophone Slati Interval: 46m

Geo on Pattern:

SHOT
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2.5

3.0

PLATE 27

SP6000 - 60 14
3 holes. IS-2m apart in line
Depth 33.9-36.5m
Charge 3x22.7kg

CORRECTED
I RECORD SECTION

RECORDING INFORMATION

Ampllir"r, . PT-700

Silot Hole Pa((ertl:

VELOCITY INFORMATION

t:~t

24/1tace, 3.8m aparl in line

~

·Prd/ltt'r':

Filt,·" : L20 -1<135

AGe Mp<!

Gain Inil/al: -5510-80

FUJi,I: -10

Geopllonl·,'." HSI -14Hz

Geophonl' Station Inten'al: '16m

Geophotle P-.:111enl.'

SP3001 -3013
Single
Depth 3·!.7-36.5m
Charge 22.7kg

PLAYBACK INFORMATION

Fillers: L25-Kl00 L25-K78

AGC : Med .\led

Gain Ini rial: -'40 -40

Final: -20 -20

Trip Delay: 0.25 0.055

Compo"iting: Nil Nil

SHOT
POINTS

o Datum (609.6m)

l-'~ I S
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. 0.5

PLATE 28UNalRRECTED
REa>RD SECTION

Nil

VELOCITY INFORMATION

Trip Delay: Variou~

Compositing: Nil

Final: -20

Gain Initial: -40

AGC : Fast

Final: -10

PLAYBACK INFORMATION

3 holes, 15.2m apart in line
Depth 36.5m
Charge 3x2.3kg to 3X15.9kg

Fi Iters: L25 - K78

RECORDING INFORMATION

Prefilters: -

Filters : L20 - K135

AGC : Med

Gain Initial: Various

Geophones: HSJ -14Hz

Geophone Station Interval: 91.4m

Geophone Pattern :

24/trace in 3 rows of 8 in line
Rows 6.1 m apart .
Geophones 6.1m apart'

Shot Hole Pattern:

Magnetic Recorder: PMR-20

Ampl ifi ers : PT-700 .

HORIZONTAL SCALE
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PLATE 29

0.2s

Nil

CORRECTED
RECORD SECTION

RECORDING INFORMATION

Magnetic Recorder' PMR-20

Amplifiers : PT-lOO

Prefilters:

Filters L20 -K135

AGC Med

Gain Initial: -80 to -70

Final: -10

Geophones: HSJ-14Hz

Geophone Station Ioterval, 46m

Geophone Pattern :

24/trace, 3.8m apart in line

Shot Hole Pattern:

VELOCITY INFORMATION

3 holes, 15.2m apart in line
Depth 36.5m
Charge 3x6.8kg

PLAYaACK INFORMATION

Filters: L25 - K78

AGC Med

Gain Initial: -40

Final: -20

Trip Delay:

Compositing:

t: ~t and Expanded Spread at SP2789

SHOT
POINTS
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o Datum (609.6m)
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RECORDED BY: Sd.(llir: P.,t"f No.1

SECTlpN BY: P::1::t:'l:;~·~':f:;~~t!s
TO ACC(NPANl' RtCBAO No
t ..Mli _·oa"'~l)j_n~r .

HORIZON]AlSCALE
('11!!tt,es)

.~'-~...".
,3.90 .6qO;;;"~9(rO<~J-2!X\

:~,. ~"j::. ,(J7

VELOCITY INFORMATION

24Ilr;;rce, 3.8m apart in line

Shot Hole Pattern:

3 holes, 15.2m apart in line'
Depth 36.5m
Charge 3x13.6kg

PlAVB~CK INFORMATION

Filters: L25-K78

AGC Med

Gain Initial: -40

Final: -20

Trip Delay: Various

Compositing: Ni I
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L20 -K135

Med

Filters

AGC

24/trace, 6.1m aparl in line

PLAYBACK INFORMATION

Filters: L25 -K78

AGC : Med

Gain Initial: :"40

Final: -20

Trip Delay: 0.155 -0.35

Compositing: Ni I

CORRECTED
RECORD SECTION

I

Shot Hole Pattern:

RECORDING INFORMATION

3 holes, 15.2m aparl in line
Deplh 36.5m
Charge 3x13.6kg 10 3x22.7kg

Gain Initial: Various

Final: 0 10 -10

Geophones: HSJ-14Hz

Geophone Station Interval: 46m

Geophone Pattern :

MaiJnetic Recorder: PMR-20

Amplifi ers : PT-700

Prefi I ters:

VELOCITY INFORMATION

I: 6.1 and Expanded Spread al SP 3800

SHOT
POINTS

o Dalum (609.6m)

3.0
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0.5

380338023801

w
lQ
w
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3800~799379831973796379537943793379237903789378837873786378537843783378237813780377937783777377637753774377337723771
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Dalum 0

SHOT
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..

HORIZONTAL SCALE
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o
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300
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600
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549
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!

Nl.AL~.'\ BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE K
SP 3771 - SP 3803

To accompany Record No./974/49
F52/83.... 42-1



1.0

0.5

SHOT
POINTS

Datum

3.

3780 3782 3783 3784 3785 3786 3788 3790

2.5

3.0

PLATE 33
SHOT
POINTS

Datum

1-FOLD DYNAMITE

Cable length 3600 ft
Group interval 150 ft

Shot Poi nt interval 3750 ft
Recordi ng length 5.0 s

I
ANALOG - DIGITAL

TRANSCRIPTION

3 s 4ms

I
STATIC CORRECTION

(DATUM STATICS)

I
TIME VARYING DECONVOLUTION

Total Gate 0.3-2.9 s
Number of Gates 4

Number of Fi Iter Poi nts 24

I
NMO AND STATIC CORRECTION

(SMOOTHING STATICS)

I
DISPLAY

Fi Iter: 15-50Hz

NGALIA BASIN

SEiSMIC SURVEY NT, 1967-1969

TRAVERSE K
SP 3780 - SP 3796

uPaccompany Record No. 1974/49
F52/B3-77



SHOT
POINTS 3780

Datum

~
c::o
U
Q.l

3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 3792 3793 3794 3795 3796

PLATE 34

1-FOLD DYNAMITE

Cable length 3600 ft

Group interval 150 ft

Shot Poi nt interval 3750 ft

Recordi ng length 5.0s

I
ANALOG - DIGITAL

TRANSCRIPTION

3s 4ms

I
STATIC CORRECTION

(DATUM STATICS)

I
TIME VARYING DECONVOLUTION

Total Gate 0.3-2.9 s

Number of Gates 4

Number of Fi Iter Poi nts 24

I
NMO AND STATIC CORRECTION

(SMOOTHING STATICS)

I
MIGRATION STACK

Digital Filter 10-60 Hz

Aperture 204 Traces

Inversity Scaling

I
DISPLAY

Filter: 15-50 Hz

NGALIA BASIN

SEISMIC SURVER NT, 1967-1969

TRAVERSE K
SP 3780 - SP 3796

To accompany Record No. 1974/49
F52/B3-78
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PLATE 35

"

3775
3780

3785
3790

3795
0

5'2~6 (2. 60)
3'793 (2'35)

4'926 (2'55)"'
5'318 (2'60)

~

~

5·'769 (2 0 70)5

5'276 (2 0 60)

10

5·276 - Velocity (m/I)

(2
0

60) - o.naity CO/cm3)
Velocities and depths obtained from GSI moveout

scons ot Sp', 3780, 3787 and 3792 _ 96.

Densities obtained from NOfe - Droke relationships.
No structure assumed within the sedim~nts forsimplification.

TRAVERSE K
BOUGUER ANOMALY PROFILE AND SEISMIC MODEL

To accompany Record Na 1974/49

F52/82-56 A
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PLATE 36

L20 ~K135

Med

Filters

AGC

24/trace, 6. 1m apart in line

Nil

Fi 1ters: L25 - K78

AGC : Med

Gain Initial: -40

Final: -20

Trip Delay: Various

Compositing: Nil

PLAYBACK INFORMATION

VELOCITY INFORMATION

3 holes, 15.2m apart in line
Depth 36.5m
Cha rge 3x18.1kg to 36.3kg

Shot Hole Pattern:

RECORDING INFORMATION

Gain Initial: Various

Final: 0 to -10

Geophones: HSJ - 14Hz

Geophone Station Interval: 46m

Geophone Pattern :

Magnetic Recorder: PMR-20

Ampli fi ers : PT-700

Prefi lIers:.

CORRECTED
RECORD SECTION

(Weathering Corrections Only)o Datum

3.0

.... '

I SHOT-
. POINTS

SPRfADS
3799

2.5

0.5

:3.0

Vi'
~"0

c:
0 c:
u 0
CIJ U

lI'l
C1J.

'- lI'l
'-

ll.I ll.I
~ 1.5 1.5, ~i=: ...
;;0: %
0 0;::: ;:::
U
ll.I

U
-J

UJ

"- -J
ll.I

....
Q:;

UJ
c:>::

2.0

Datum 0,

SHOT--~~'

POINTS .

SPREA"oS
i

HORIZONTAL SCALE
(metres)

o
I

300. , 600
I'

900
I

o 549

NGALIA BASIN
SEISMIC SURVEY NT, 1967-1969

TRAVERSE K
EXPANDED SPREAD AT SP3800

REC~OEO BY Sl',$tr.:lC P.rty No 1

SEcnON BY Surf/au 01 Mmrr.' Rnourcr-,
PfayblJcJ. Ct!'ntt~ SIE lIS 42

TO ACCOMPANY RECORD No
1....110.. GlI&/J-l1!l 21 F52/B3-27

70 accompany Recard No. 1974/49



PLAiE 3~

t: ~t .

CORRECTED
. RECORD SECTION

RECORDING INFORMATION

Shot Ho/e Pattern:

3 holes, 15.2m apart in line
Depth 36.5m
Charge 3x13.6kg

Magnetic Recorder: PMR-20

Amp/ifi ers : PT-700

Prefi/ ters: ..:

Filters' :' L20 -K135

AGC : Med
"Gain Initial: -a0 to -55

Final: -10

Geophones: HSJ -14Hz

Geophone Station Interval: 46m

Geophone Pattem:

PLAYBACK INFORMATION

Fi lters: L25 -K78

AGC : Med

Gain Initial: -40

Final: :-20

Trip Delay: 0.3s

Compositing: Nil

. 24/trace, 6.1m apart'in line

';1. VELOCITY INFORMATION

SHOT
POINTS

, 0.5

, 0 Datum (609.6m)

3.0
I·

. 2.5

55035502

..,
U.J

'"co:
U.J

>«
co:
~

5499 5500 550154985497

2.5

0.5

.3.0

1.0 . 1.0

'-, Vi'"t:> "t:>§ t::
0'- '-C;
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~ ;::
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Li.J:::;: .::;:
i=: 1.5 '.5i=:
% %0 0i=: i=:V VLi.J Li.J-J

ii...
Li.J Li.JCl:::

Cl:::

2.0 2.0

SHOT
POINTS

Datum 0

HORIZONTAL SCALE·
(metres)

"900 1200
! 10lf1'

NGALIA BASIN
SEI SMI C . SI.!RV EY ' NT, 1967 -1969

TRAVERSE N
SP 5497 - SP 5503 .

'0 accompany Record No. 1974/49 F52/B3-44-,J.A
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Gain Initial: Various

Final: -10

Geophones: HSJ - 14Hz

Geophone Station Interval: 46m

Geophone Pattern :

24/trace in 2 rows of 12 in line
Rows 6.1m apart
Geophones 3.8m apart

Shot Hole Pattern:

RECORDING INFORMATION

Magneti c Recorder: PMR- 20

Amplifiers : PT-700

Prefilters:

SP500-506
5 holes,
15 .2m apart in line
Depth 34.7-36.5m
Char ge 5x4.5kg

PLATE 38

L20-K 135

Med

SP493-499
3 holes,
15.2m apart in line
Depth 34.7 -36.5m
Charge 3x9.1kg

CORRECTED
RECORD SECTION

Filters

AGC

Fi Iters : L31 - K78

AGC : Med

Gain Initi.aJ: -40

Final: -20

Trip Delay: 0.2s·

Compositing: Nil

PLAYBACK INFORMATION

VELOCITY INFORMATION

t:tu

SP484-493, 507-517
5 hal es.
9.1m apart in line
Depth 34.7-36.5 m
Charge 5x4.5kg

SHOT
POINTS

o Da/um (609.6m)

3.0

1.0

~

'""0c:
0
U
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1.5 ::;:
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:£:
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u
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SHOT
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Da/um 0
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HORIZONTAL SCALE
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o 649

NGALIA ·BASIN

S~ISMIC SURVEY NT, lCj67-1969

TRAVERSE C
SP 484 - SP 517

To accompany Record No. 1974/49 F52/B3-IB-1



SHOT
POINTS

Datum a

0.5

. 1.0

:: 1.5

Z.O

Z.5

3.0

70 accompany Record No.l974/49 .

SHOT
POINTS

a Datum (609.6m)

0.5

1.0

f.

~

1.5 ::

,/

C
.....
v

Z.O

Z.5

3.0 .

CORRECTED PLATE 39

RECORD SECTION

•
RECORDING INFORMATION

Magnetic Recorder: PMR-20

Amplifiers : PT-700

Prefi Iter,,: .-

Fi Iters : L20 -K135

AGC : Med

Gain fnitial: -50

Final: -10

Geophones: HS J-14Hz

GeopllOne Station fnterval: 46m

Geophone Pattern :

24/trace in 2 rows 0; 12 in line
Rows 6.1 m 3part
Geophones 3.8m apart

Shot Hole Partem:

5 holes. 9.1m apart in line
Depth 36.5m
Charge 5x4.5kg

PLAYBACK INFORMATION

Filters: l31-K78

<1GC : Med

Gain Ini tial: -40

Final: -20

TripDelay: O.ls

Compositing: Nil

VELOCITY INFORMATION

t:nt

HORIZONTAL SCALE
(metres)

o 300 600 900 1200I . I! I! I !

o 549 1047

NGAlIA BASIN

SEISMIC SURVEY NT. 1967-1969

TRAVERSE D
SP 1047 -SP 1053

F52/B3-15-IA



PLATE 40

o

HO IZONTAL SC LE
( etres)

t:..'lt

VEL lTV INFO MATION

Shot Hal Palt m:

3 holes, 15,2m apart in line
Depth J(, 5m
Ch e 3xb.8kg to x .3k

PL VB CK INFOR ATION

24/trace, 3.8m apart in line

AGC Med

G in Initial: -40

Final: -20

Trip Delay: 0.15s

Compo.,lIin Ni I

Fi 11 rs L25 - 78

Filters : L20-K135

GC ed

G in Initi 1: Various

Fin I .. -10

Geo ones: HSJ -14Hz

G .op one Sr Ii In! rv I .. 46m

Goon Pattern:

RECORDINC INFORMATI N

M tic R. 'order: PMR-20

Ampli fi ers : PT-700

Pr filters: -

SHOT
POINTS

30

25

o Dat (609.

05
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0.5

10

1.0
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U
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v
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'"'
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"'J

Ll.l

2.0

Cl:::

20

Datum 0

SHOT
POINTS

NGALIA BASIN
SEI C SURVEY NT. 1967-1969

T V SE L
SP 4473 - SP 4522

F 2/83-2 -I

To accompany Record No. 1974/49



VELOCITY INfORMATION

t: GI and Expanded Spread at SP 5002

PLATE 41

L20 -K135

Med

CORRECTED
RECORD SECTION

J-"i It£>rs

AGC

Finlll: -10

Gaill Initial: ·Various

24ftrace, 38m apart in line

PLAYBACK INfORMATION

Fil ters: L25 - K78

AGC Med

RECORDING INfORMATION

Gaill Initial: -40

Filial: -20

Trip Dela~': O.ls

Conlpo .... itillg: Nil

Shot Hole Pal/ern:

Geophones: HSJ -14HZ

Geophone Station Interval: 46m

Geophone Pall,em:

Magnetic Recorder: PMR-20

Ampl i fi ers .' PT-700

Pr£>fi lters:

3 holes, 15.2m apart in line

Depth 36.5m

Chargp 3x27.2kg 10 3x31J.3kg

SHOT
POINTS

o Dalum (609.6m)

3.0

2,5

0,5

50055004:'Jrj

........
II>

""...>«
""l-t

5lJOO4999

2.5

0.5
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;:: ...
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.~C ;::
U U
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2.0 2.0

Dalum 0

SHOT
POINTS

HORIZONTAL SCALE
(metres)

o 300 600
I " "o 549

900 1200

, ,(J/

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE M
SP 4999 - SP 5005

70 accompany Record Na/974/49 F52/S3-26-IA



-

Shot Hole Pattern:

VELOCITY INFORMATION

L20-K135

Med

Filters

AGC

Nil

24(trace, 3.8m apart in line

Gain Initial: Various

Final: -10

Geophones: HS) -14Hz

Geophone 'Station Interval: 46m

Geophone Pattern:

3 holes, 15.2m apart in line
Depth 36.5r'n
Charge 3X36.3kg to 3xn.1kg

,.
.' -~-f;',:':~-

RECORDING INt·GR~ltl:IDN

Magnetic Recorder: PMR'-'20

Ampli fi ers : PT-700

Prefilters: -

PLAYBACK INFORMATION

Filters: L25-K78

AGC : Med

Gain Initial: -40

Final: -20

Trip Delay: -Various

Compo siting : Nil

t . 1
; 0 Datum\
1"~ ~

I SHOT
POINTS

. SPREApS

I
5000 I 5005 Iort> 100 <0

00 00 0>
00 00 'f
&Otn Ull() o;t

~....,~A.J

if~ 1

+it¥;fr:~~' I~
,{.,',;;.."': ..>ifjJr,U(l.l/o
"i:f..~ > ,; . '. . .... ~. ~

<

i "

". HORIZONTAL SCALE
(metres)

o 300 600
I ! ! I I!

900 1200
I ,

o 549

NGALIA BASIN

SEISMIC SURVEY NT, 1967-1969

TRAVERSE M
EXPANDED SPREAD AT SP 5002

RECORDED BY, SeIsmic P~ny No.1

SECTION BY Bureau oll4in~1I1ReSources
Playbaclt. Centre 5J! MS 42

TO ACCOMPANY RECORD NO
llla_. on GlU3-111-2:1 F521B3-28

to acpompqny Record No 1974/49
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1'1 ill lille

PLATE 44

2120 - 1/90

Fast

CORRECTED
RECORD SECTION

Fi Irers

AGC

o
I

RECORDINC INfa.MATION

Ma~nelic Recorder: 51E MR-4E

Amplifi ers 51 E GA - 33

Prefi Ilers:

o

Single
Depth:
Charge:

HORIZONTAL SCALE
)

VELOCITY INFORMATION

t: ~\t

PLAYBACK INfORMATION

Fi Irers: Li.

Gain Inilial:

Final:

Geophones: 51 E 5 -16

Geophone Stalion Interval:

Geophone Pallem:

Shot Hole Pattem:

AGC Med

Gam Initial; -40

Final: -20

Trip Delay; .25

Compositin~: Nil

NAPPERIY SEISMIC SURVEY 1964
(PACIFIC AMERICAN OIL CO.)

LINE 6

SHOT
POINTS

o D.tum +2000'

0.5

\IS Q.
,
/

3IBl Jl.j1041 "
438

30

1.5

1.0

3.5

4.0

SHOT
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D.tum 0
+2000'

~
S 2.0u

r- 11/
III
'-

l60I
:I
j;;

~
j;;
U 25l60I

~
lIZ

To accompony Record No 1974/49

F53/B3-154- I



PLATE 45

uU4.7

rt" 1111('

2120 - 1/90

Fasl

n
I \\l'r,l~t )

I I

CORRECTED
RECORD SECTION

F,llers

AGe

u

:,Lul, 'J l ,. ~.tll ,

l' I' (

Gain 1m UBI.

FInal:

VELOCITY I NFORMATlON

t :~\t

Fillers: II .'~-h. 7:;

~nn 1noo

HORIZONTAL SCALE

Single
Depth:
Charge:

PLA YBA CJ( INFORMATI ON

AGe Med

Gain Ini Ilal -40

Final. -20

Trip Delay' .25

Composilin~: Nil

RECORDING INFORMATION

Geophone!>: SIE S-16

Geophone Slallon Inlerva/. ' II

Geophone PlIllem .

MB~nt'IIC Ri"l'ordcr' SIE MR-4E

Ampldters SIE GA-33

Prf'("'cr~

NAPPERBY SEI SMIC SURVEY 1964

(PACIFIC AMERICAN OIL CO.)

LINE 4

SHOT
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SHOT-
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RECORD SECTION
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NAPPERBY SEISMIC SURVEY
Depth contours on Lower Palaeozoic horizon
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