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I. INTRODUCTION

The materials which are characterized below are presented
to carry out works planned under the contract with Pacific 0Oil
and Gas Pty Limited.

In the first place we should note six sheets (Lake Amadeus,
Henbury, Rodinga, Alers Rock, Kulgera, Finke) of geologic map
at a scale of 1:250,000 and the map of the entire Amadeus Basin
constructed on their basis at a scale of 1:500,000. They contain
necessary information on stratigraphy, tectonics of Late Prote-—
rozoic-Paleozoic strata exposed at the surface. These maps are
supplemented with colour space images at a scale of 1:250,000,
Unfortunately, a wide development (more than 50% in some sheets)
of the Mesozoic-Cenozoic sedimentary cover has essentially ham-
pered reconstruction of surface horizon structural pattern in
the area studied. Lack of conditioned topographic base (no iso-
hypses and instrumental control of reference points) in four out
of the six abovementioned sheets should be also marked.

Reports on geological survey of southwestern (Forman,Han-
cock, 1964; Forman, 1966) , central (Ranford et al., 1965 ),south-
eastern (We&ls et al.,, 4964) , northeastern (Wells et al.,1967)
parts of the basin and the review paper on the entire basin
"Geology of the Amadeus Basin, Central Australia" (Wells et al,,
1970) are of great value for understanding of tectonic features
of the area studied. Summary of results on oil and gas explora-
tion in the wegﬁern half of the Amadeus Basin compiled for the
middle of 1989( Western, 1989/ is quite similar to this series
of reports.

Many original materials on stratigraphy, tectonics, litho-
logy, hydrogeology are given in the reports on drilling of
Erldunda~-1, Mt Charlotte-1, Dingo-1, Bluebush-1, Ooraminna-1,
Finke-1 Wells and others. In particular, in the area of con-
cession EP-26 there were located reservoirs in Stairway Sand-
stone (Ordovician) with porosity of about 5 percent in Erldun-
da-1 well. These reservoirs yielded the inflow of saline water
with production rate of 50 barrels per hour. Beyond the conces-
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sion limits, in the areas of Mt Winter and Finke 1 wells, fa-
vourable features of petroleum potential have been identified
in the Bitter Springs deposits. The relation of petroleum po-
tential to enhanced fracturing revealed in the Palm Valley field
is of a certain interest,

Seismic surveys in 1964-65 and in 1982 have greatly contri-
buted to understanding of dislocation genesis in the area con-
gidered (Ripper, Smith, 1982) o A wide development of thrust
dislocations within the Late Proterozoic formations was revea-
led, The Paleozoic deposits occurring with a sharp angular un-
conformity are substantiated in different Late Proterozoic ho-
rizons up to the Bitter Springs Formation.

General state of theoretical investigations on the prob-
lems of structural geology and petroleum exploration is presen-—
ted quite fully in a number of papers published at the end of
the 1960's, in the 1970's and in 1980's (Mc Naughton et al.,
1968; Pearson, Renbow, 1976; Wells, 1980; Jackson et al.,1968;
Ozimic et al,, 1986; Lindsay, 1987; Roe, 1987; Horton-Jones,
ﬂ988) . More general problems of the Amadeus Basin formation
have been arisen by K. Lambeck (Lambeck, 1984‘>, J. Veevers et
al. (Veevers et al., 1988) , B. Goleby (Goleby et al., 1989).

The following materials provided for aeromagnetic data in-
terpretation: Tanomaly maps of small-scale survey and survey
at a scale of 1:50,000 , 1:100,000 , magnetic tapes with pro-—
cessed data of measurements and magnetic field values in cells
of square network, Besides, location of aeromagnetic survey
profiles and magnetic field sparse profiles are given, Unfor-
tunately, even small-scale aeromagnetic survey does not cover
the entire studied area and more detailed surveys have been
carried out only in two areas which together embrace about
5000 km2. The eastern portion of the area starting from lon-
gitude 155°E, except for narrow strip in the north, is not oo-
vered by aeromagnetic survey and by other types of geophysi-
cal works (besides small-scale gravity prospecting).

Initial gravimetric data are given in the form of a ca-
talogue of gravimetric points, their recording in magnetic ta-
pe and Bouguer anomaly map. Scale of survey is approximately
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1:1000,000 for much of the territory (latitude 24° to 26°8 5
longitude 130°30' to 135°E). A number of detailed profiles in
which an average distance between observation points is about
500 m have been laid out near the northern boundary. In the east
of the Kulgera sheet six profiles trending from north to south
and one profile of complex shape are laid out in which the dis-
tance between observation points is 1 km., Some bridging of ob-
servation points 1is made in the southeastern portion of the
Finke sheet,

When characterizing gravity prospecting data as a whole,
it should be stressed that they can be used for reliable quan-
titative interpretation. Besides, a certain opportunity is pro-
vided by Bouguer anomaly map. Its contour lines are drawn with
the interval of 1 milligal. Such contour interval is not provi-
ded by gravimetric survey scale, but gravity field values can
be obtained with a certain risk from the formal interpolation
results based on regular network of 5 x 5 km, Data from such
network have been used for different transformations of gravi-
ty field, including its separation into regional and local com—

ponents.

When summarizing the review of materials presented by the
customer it should be marked that as a whole the initial data
availability is quite complete (taking account of geologic
assurance of the area) to perform the plamned works. It should
be emphasized that general state of petroleum exploration in the
Amadeus Basin is at the initial regional stage of studies. The
amount of deep drilling is quite insufficient for final conclu-
sions to be made structural models. Unfortunately, subsalt de-
posits which in many regions of the world are one of the main
targets for petroleum exploration have been nowhere penetrated.



2. REVIEW OF THE AMADEUS BASIN STRUCTURE MODELS

The main features of the Amadeus Basin tectonics (east-west
structure trending, presence of median uplift) are recognized
by all investigators. Most of them assign an important role in
dislocation style to plastic salt movements in the Bitter Spring
Formation (Late Proterozoic) and Chandler Formation (Cambrian).
The late Proterozoic salt strata are developed through all the
area studied while the Cambrian ones are lacking in its southern
and southwestern parts. This salt disbtribution has essentially
influenced dislocatfon morphology. Substantiation of this thesis
will be given below,

Differences in investigator views are mainly related to

problems of structural pattern relationships in different hori-
zons of sedimentary sequence. Some of them who are engaged in
studies of salt tectonics in the basin history come tc the con-
clusion on the occurence of several decollement surfaces (along
salt beds) and,as a result, on pendant nature of some linear
structures (Forman, 1966; McNaughton et al., 1968; Wells et al.,
1970; Wells, 1980) « Presence of the Bitter Springs salts in
cores of linear structures is the main argument in favour of
these ideas. At the same time more ancient formations have
been not found to be involved in their structure through the
entire basin, Besides, the morphology of linear dislocations
complicated by : fractures of reversed fault-thrust nature sug-
gests their formation under conditions of shear stresses, i.e.
decollement nature of structures.

However there are some concepts of major tectonic elements
taking part in the basin structure together with salt tectonics
and basement blocks. They are based on the analysis of geophy-
sical fields and seismic survey data. The Amadeus Basin geolo-
gic cross section from its southwestern boundary to the Arun-
ta block is the striking example of these concepts (Schroder,
Corter, 1984:). There are also some concepts <Lindsay, 1987;
Horton-Jones, 1988) that structures of the northern part of
the basin are dominated by decollement tectonics with a relati-
vely weak participation of basement uplifts. In the southern
part of the basin the pattern is reverse.



Presence of the eastwest trending Central Ridge in the mid~
dle part of the Amadeus Basin, manifesting over all sedimentary
history of the basin, is now generally recognized ( Well et al.,
1970; Western..., 1989) . The Ridge has the greatest width
(about 50 km) in the west where it covers the area between
the Gardiner and Parana anticlines. To the east it narrows
gradually to 10 km (James Ranges region). According to many
investigators' view, the Central Ridge divides the regions
with different sedimentation and deformation history. It should
marked that the Central Ridge is not reflected clearly in po-
tential geophysical fields. Therefore its special role in the
basin history is questionable.

From purely geophysical point of view a greater attenti-
on should be paid to the Angas Downs Gravity Ridge ( Wells et
al., 1964) . In relation to the Central Ridge it is essenEual—
ly displaced to the south and lies just along latitude 25 wi-
thin the Ayers Rock, Kulgera, Finke and northern sheets adja—
cent to them. The Angas Downs Gravity Ridge divides two lar—
ge gravity lows, and its most part is incorporated in the con-
cession EP 26, The joint analysis of geological features of
sedimentary sequence, gravity and magnetic fields suggests
that the Angas Downs Gravity Ridge is confined to positive
form of the basement relief (Wells et al., 1970). As its hyp-
sometric position is essentially higher than that of the Cent-
ral Ridge ( Plate 3.), it is the preferable target of detailed
works,

According to the existing concepts, two folding phases
of the Amadeus Basin history has been of a major importance
to structural formation, The Petermann orogeny (Late Prote-—
rozoic-Early Cambrian) is related to the Musgrave block dis-
placement northward and formation of linear structures at
the level of the Late Proterozoic units. The Alice Springs
phase reflects movement of the Arunta Block to the south and
is attributed practically to the entire sedimentary cover.
According to the contribution of two orogenies to structural
style formation, several dislocation zones which are somewhat
different in morphology are recognized.



The first of them (southern) lies Dbetween the Musgrave
Block and Angas Downs Gravity Ridge. The main dislocation is fi-
xed along the Proterozoic deposits. Rocks of later age have
been much less deformed and rest with angular unconformity on
underlying deposits. The formations from the Winnal Beds to Bit-
ter Springs emerge under the unconformity surface (Plate 3%).
More intensive dislocation is mapped in the southwestern part
of the basin south of Aliers Rocks Here large cover folds are
found with amplitude of the first tens of kilometers (Forman,
1964, 1965; Wells et al., 1970; Western..., 1989 ). To the east
the contrast of structures decreases rapidly and in the Erl-
dunda I well area folds in the Proterozoic deposits are close
to symmetrical and are gentle. Amplitudes are tens, rarely the .
first hundreds of meters (Plate 3 ). Further to east structu-
res are still less contrastinge.

The second zone (median) lying between the Angas Downs Gra-
vity Ridge and Central Ridge is characterized by a wide develop-
ment of small contrasting dislocations. In the cores of a part
of them the Bitter Springs deposits crop out. The zone width
ranges from 10 to 20 (extreme east) to 70 to 80 km (west). It
is reasonable to distinguish two subzones in it, which conven-
tionally divided by meridian of 152045'. The western subzone is
characterized by persistent eastwest trend of linear structures,
the eastern one by their more random distribution, sometimes by
angular pattern. Differences in these subzone structure is pro-
bably related to confinement of the eastern subzone to develop-
ment field of the Chandler Formation salts that creates prere-
quisites for the formation of additional decollement surfaces
and leads to intersalt dislocations.

As the Bitter Springs deposits are frequently exposed in
the median zone, a number of authors (Schroder, Gorter, 1984
et al. ) think that here the basement uplift reaches the depth
of 2.0 to 2.5 km. However in terms of formal analysis of poten-
tial geophysical fields, the basement within its limits is bu-
ried +to the depth of 5 to 7 km., This contradiction may be sol-
ved both by a sharp increase ( up to two or more times ) of
separate section intervals and its two fold or more overlapping
along the surface of thrust faults and thrust nappes.



The third zone (northern) lies between the previous one
and the Arunta Block. Its width ranges within 60 to 100 km, the
extension is about 250 km. The distinctive feature of this zone
is occurence of large linear structures of 5 to 10 km wide and
with extension of tens of kilometers. All sequence of sedimentary
rocks from the Proterozoic Bitter Springs Formation to Middle Pa-—
leozoic Pertnjara Series is involved in dislocations, As Jjudged
from morphology, folds are formed under conditions of shear stress.
Decollement surface is apparently confined to the Bitter Springs
salt strata. In the considered zone the Alice Springs orogeny is
undoubtedly of major importance to structural style formation.

- Thus, the review of models of sediemntary sequence struc-
ture in the Amadeus Basin shows that there are three distincti-
ve folding zones formed by two major phases of tectonism. In the
southern zone main dislocations formed during the Petermann
Orogeny, in the northern one during the Alice Springs Orogeny,
and in the central zone superposition of both orogenies took
place., It is important to note that concession EP 26 occupies
near-boundary area between the southern and central zones, The-
refore, the Upper Proterozoic strata and Paleozoic basal hori-
zons should be the main object of studies here.
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5e INTERPRETATION AND ANALYSIS OF GEOPHYSICAL
PROSPECTING RESULTS

3.1, Gravity survey

In accordance with program of work under contract consis—
ting in construction of basement surface relief and probable tec-
tonic model : of platform cover the initial purpose was to de-
tect by gravity field transformation that very component of the
field which best characterizes variations in structure and fra-
mework of the platform cover,

Prior to this study gravity field separation was used for
this purpose as well (Schroder & Gorter ). It was ascertained
that direct correspondence of local anomaly signs..to plicate
structure signs predominates in the northern part of the Amadeus
Basin., Only at the northern boundary of the Basin, where salt
tectonics is supposed to play a significant role, negative ano-
malies correspond to some positive structures,

Map of local gravity field anomalies given as a figure in
the above paper has its southern boundary at latitude 25°South.
So, it covers half that area, for which we have compiled a map
of similar type. Comparison of maps shows that they are similar
in general in coincidence region. But there are differences of
specific meaning to delineate geologic structures and to study
basement surface relief,

Let us begin to analyse local anomaly maps from southern
part of the territory, where basement edge is mapped with res-—
pect to quite a stable feature (gravitational step). In some
places the edge is mapped without certain, then its position is
shown by dotted line rather than heavy one. On Plate 1 edge ba-
sement line previously determined from aeromagnetic data is
drawn for comparison. In general, edge positions are not matched
badly, but one has every reason to suppose that according to
gravity data they are determined more precisely, where large
gravity gradient is observed.

Everywhere but southeast part of the territory the most
characteristic feature of local gravity anomalies is their
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eastwest elongation, It agrees well with general strike of
structures in investigated part of the Amadeus Basin. Besides,
regularity in alternation of both positive and negative anomali-
es 1is also observed, It is impossible to speak about ideal re-
gularity of anomalies ( it is broken by noise of various type),
but still it is apparent so well that it may be disclosed in
visual analysis of the map, with no special methods being used,

As an example one can take a negative anomaly about 30 km
wide that, being dislocated by stepped breaks, extends for 140
km from the western boundary of the territory (between latitu-—
des 24°45's and 25°00'S ) eastwards. It probably continues
eastward for 80 km more with simultaneous displacement of axie
al line firstly north for 17-18 km, and then again south for
20 km. In general, the position of negative anomaly under dis-
cussion conforms to the basement edge.

North of considered strip of negative local anomalies and
adjoining it there is a strip of positive anomalies from 30
to 40 km wide., It also has stepped breaks, which conform to tho-
se of negative anomaly strip with respect to their position
and amplitude, The most pronounced part of the strip of posi-
tive local anomalies lies within the limits of concession
EP-26.

North there is second complicated strip of negative anoma-
lies about 30 km wide and more than 310 km long. Its extension
with large shifts up to the eastern boundary of the territory
is quite probable,

Next strip of positive anomalies from 20 to 40 km wide ex—
tends from the northwest corner of the territory northeast.
As well as three previous strips of anomalies, it is complica~
ted by knee-shaped ( or stepped ) breaks and characterized
by the largest downwarping southward in the interval from la-
titudes 131°45' E to 134°20' E,

Farther north, at the northern boundary of the territory,
fragments of another two strips of anomalies are traced, As
stated above in this part of the territory spacial coincidence
of local anomalies with plicative structures of the same sign

is observed.Structures are of relatively young age (Alice Springs
orogeny).
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Mutual general regularity of strips of positive and nega-
tive gravity anomalies, conformability of their stepped breaks
are the base to consider the existence of these widely~-spread
fault dislocations that can be both disjunctive and plicative
probable. A number of such dislocations without pointing out
their origin 1is given on Plate 1. Predominant trend of the dis-
locations is northeast.

One of the most important features of the map of local
gravity anomalies is that in the southeast part of the terri-
tory isometric anomalies or a bit elongated ones with vari-
ous orientation of long axes are dominant. The most probable
boundary of qualitatively various regions of local gravity ano-
malies is a northeast-trending fault zone shown on Plate 1.This
zone, as one can suppose, reflects features of deep geologic
structure of the territory ( in particular, the latter conforms
to variation of direction and limitation of regional negative
gravity anomaly ), but relative to structures of the platform
cover it serves as a boundary, northwest of which linear struc—
tures and southeast isometric or a bit elongated ones predo-
minate., Besides, on the basis of indirect data it can be sugges-
ted that in the southwest part of the territory the thickness
of the platform cover is not large, Direct evidence can come
from aeromagnetic survey at a scale of 1:50,000 and laying=-out
seismic profiles ( Fig, 1).

Now, let us interprete those strips of gravity anomalies,
which have been characterized above. Direct comparison to geolo-
gic map indicates that only in the northern part of the terri-
tory one observes conformability of position and sign of ano-
malies to position and sign of plicative dislocations of the
platform cover. In the greater southern part of the territory
intense folded structures that mostly comprise Proterozoic rocks

are found. Average width of folds is much smaller than strip widths

of gravity anomalies, and therefore there can not be any direct
relations between them. Nevertheless, orientation of narrow
folds and gravity anomalies is generally similar and conforms
to the position of the southern basement edge., S0, in any case
origin of anomalies is associated with folding. On this basis
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it is reasonable to consider only a few likely interpretations.

The first one consists in natural variation of density of
platform cover rocks. With its average thickness of 5-6 km (as
following from aeromagnetic data ) and relative variations of
gravity field of 8-12 mGal rock density variations over the who-
le thickness of the platform cover are from 0.0% to 0.06 gm/cm5
in adjacent strips of gravity anomalies., These variations are
not excessive with respect to particular units of the platform
cover especially to saliniferous ones but with respect to the
whole strata of sedimentary rocks it would mean either through
succession of sedimentation tendencies or strikingly natural ef-
fect of late tectonic movements resulting in band-like desin-
tegration of rocks,

The second possible interpretation consists in presence
of density inhomogeneities of the basement. Such inhomogenei-
ties are very often the -main causes of gravity anomalies in
many regions of the world. But in our case abrupt unconformity
of gravity and magnetic anomalies along the strike in the most
part of the territory is an obstacle for interpretation of this
kind.

The third probable cause for strips of gravity anomalies
is crystalline~basement surface relief, If basement density is
larger than average density of platform cover rocks, then the
appearance of - elongated positive and negative anomalies above
uplifts and depressions of basement surface, respectively, is
quite possible. But there are two circumstances under which
it is impossible to use this interpretation as such : 1) mo-
deling shows that anomalies caused by basement surface relief
are insufficiently great to compensate local anomalies ;

2) analysis of numerous data on other regions indicates that
good conformity between local anomalies and basement surface
relief is a comparatively rare phenomenon,

The forth and,to our mind, most probable interpretation
consists in combined use of factors causing anomalies, First
of all this is due to basement surface relief. Other factors
associated with folding features including correction for spe-
cial plastic properties of saliniferous horizons result in
general decrease in density of platform cover rocks above de-—-
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pressions of basement surface relief and density increase above
uplifts.

Multivariant modeling has been carried outonaseries of me-—
ridional profiles crossing the whole territory under investiga-
tion to test validity of the last variant of local anomaly in-
terpretation. In addition modeling on three geologic sections
has been carried out, in which platform cover models are given
in a rather complitated form,

In a number of model variants density of platform cover
units is assumed in accord with generalized data given by R.J.
Schroder and Gorter in 1984. The data prove to be quite accepta-
ble with the exception of rock density in the Bitter Springs
Formation (2.85 gm/cmB). Though in +the average density wvalue
salt beds are left out of account, still it seems to be over-
estimated.( Fig. 2 ).

By modeling it has been recognized one very important cir—
cumstance being that density increments which are realized in
the process of approximating calculated field to primary one. po-
orly depend on initial density values. Otherwise, models of very
wide range appear to be equivalent in this respect. It means that
when interpreting under conditions of unchanged surface and den-
8ity of basement one can use very simple methods to correct ini-
tial density model for the platform cover distinguishing, if ne-
cessary, those units whose density could change stronger.

Salt tectonics occurrences are of special interest on the
territory. In this respect two negative gravity anomalies drew
our attention. One of them centered at coordinates of 24°43%' §
122°20'E  is matched with rounded positive structure of the plat-
form cover. This circumstance in combination with anomaly posi-
tion within the limits of probable elongated negative structure
allows us to propose without any risk that saline dome is a sour—
ce of discussed anomaly with amplitude of more than 6 mGal.
Salt thickness in it is less than %00 meters.

Anomaly very similar to that above but more intense is lo-
cated on the area of concession EP-26, Coordinates of its center
are 25°06' S 133°23' B, amplitude is more than 8 mGal. There are
strong reasons to consider this anomaly caused by saline dome
where salt thickness exceeds 400 m.
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%3.2. Aeromagnetic survey

At first we'll characterize interpretation of small-scale
aeromagnetic data. Their use will entail great difficulties.
Even brief analysis shows the magnetic anomalies are caused by
no less than three types of sources, The first type is shallow
magnetized bodies causing intemse noise to study the basement
here and there. These bodies can be supposed to be various and
in particular are composed of dikes or, more probably, of trapp
sills ( Bladon & Davies, 1982). They mainly occur in the south~
west part of the territory. The second type of bodies is repre—
sented by magnetized ojects situated near the basement surface.
The third type of magnetic anomaly sources is large magnetic in-
homogeneities of the basement. They cause noise that is more
difficult to be eliminated from total magnetic field.

Other difficulties are directly connected with small scale
of aseromagnetic survey. It prevents from effective separation
of total magnetic field into components, from choice of proper
magnetic anomalies to estimate basement depth, and from valua-
ble application of modeling,

The above difficulties have been overcome to a certain
extent and main results are given in Fig.5-5 and Plate.2 o«

Magnetic field associated with large magnetic inhomogenei-
ties of the basement is of comparatively complicated structure
(Fig. 3 ). On general irregular pattern one regular pair of
conjugate anomalies (positive and negative) is distinguished,
which mainly has a northeast trend, but in the northeast cor-
ner of the pattern it changes into sublatitudinal one. Magne-—
tic field structure practically has no compatible elements with
structure of regional gravitational field.

Fig.4,5 covering the most part of the area of Fig. 3 1il-
lustrates magnetic anomalies whose sources are supposed to be
near the basement surface. Here one can observe two main ano-
maly orientations, i.é. sublatitudinal one on the south and
north of the figure and submeridional one on the west. The for-
mer conforms to general strike of gravity anomalies, the latter
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Figure 4 - Magnetic field of sources located near to basement surface
(small-scale survey area). Variant 1




20

24°00"

25°00'

133°00'
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is normal to it. One should note that one of the areas for de-
tailed aeromagnetic survey is located in the region of latitu-
dinal strikes of magnetic anomalies and the second is in that
of submeridional ones,

In determining magnetic anomaly source depths models whose
magnetization is close to be homogeneous have been used. Apparent
inhomogeneously magnetized models yield very wide range of
depths with admissible error of magnetic field selection. Plate
2 shows results of depth calculations.

As well as in all cases of using aeromagnetic data to stu-
dy basement surface relief network of magnetic anomaly source
depths appeared to be considerably irregular. In such cases the-—
re are great difficulties to draw isodepth lines. Usually any
of formalisms used proves to be insufficiently good. In connec-
tion with this and the above proper density model of the plat-—
form cover there appeared an idea to test aeromagnetic and gra-
vity data coincidence. The test has shown that such a coinciden-—
ce 1is possible in the case of quite probable and admissible er-—
rors in both methods. In other words, one has determined con-
sistency of aeromagnetic data in terms of depths of magnetic
anomaly sources and gravity data represented as local anomali-
€S,

Stated circumstances have been considered in full measure
in mapping basement surface isodepths ( Plate 2),

It is interesting to compare our data to those obtained
previously (Young & Shelley, 1977). In general, quite a satis-
factory conformity is observed. But still there are cases of
considerable (about 30%) discrepancies. They are most probably
explained by the fact that in the present work two components
assoclated with both near-surface sources of magnetic anomalies
and large magnetic inhomogeneities of basement have been elimi-
nated <from the total magnetic field. Effect of the latter is
more considerable, therefore, cases of significant discrepanci-
es are observed when more previously calculated depth is much
greater than that obtained in the present work. To have a pos-—
s1ibility to compare discussed data they are plotted on the map
of basement surface isodepths. Error values estimated by depth
comparison, determined by various methods and authors can not be
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regarded as quite an objective criterion of reliable aeromagne-
tic interpretation. Indirect indicators of interpretation quali-
ty are usually based on conformity of different methods. As sta-
ted above consistency of aeromagnetic and gravity data has

been determined. Undoubtedly this is a good criterion but insuf-
ficient for quantitative estimation of depth results., Refraction
and reflection data could serve as a control of higher level.
But refraction method has not been used on the territory, and
CDP profiles are not enough to estimate aeromagnetic data.

One of the important circumstances making us consider qua-
lity of interpreting aeromagnetic data consists in existence of
apparent discrepancies between calculated depths of basement
and total thickness of Proterozoic units of the platform cover.
The latter are exposed in the interval 100-110 km wide in the
middle part of the territory. With the Proterozoic about % km
thick (Schroder & Gorter, 1984) basement depth in the studied
interval ranges from 3,5 to 8,5 km. Such inconsistency is pos-
sible due to some reasons : 1) undetermined significant varia-
tions in the Proterozoic thickness within the limits of the ter-
ritory ;3 2) platform cover thickness increases irregularly due
to intense dislocations including overthrusts and thrusts ;

3) there is a systematic error in determinations of basement

depths. The present state of geological and geophysical know-
ledge of the territory does not give reasons to reject any
of the enumerated causes. Their effects are quite possible,

So far as concerns the first and the third reasons one
can compare the Amadeus Basin with the Siberian Platform. In its
southeast part very sharp variations in the Upper Proterozoic
thickness are recorded, and an the south there has been estab-
lished 3%0-50% systematic increase in basement depths determined
on the basis of aeromagnetic data, Let us proceed to results of
interpreting large-scale aeromagnetic data.

As stated above magnetic field in the western area of the
large-scale survey is very complicated. Therefore, to delinea-
te anomalies suitable for détermination of basement depth to-
tal magnetic field has been separated into regional (Fig.6 )
and local components. All depths falling within the contour of
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the western area are determined <from data of the aeromagnetic
survey at a scale of 1:50,000. They are consistent with both ge-
neral distribution pattern of basement depths and local gravity
anomalies. By means of some operations for separating fields we-
ak magnetic anomalies caused by targets being within the limits
of the platform cover (Plate 2) have been revealed in the wes-
tern area. About fiftjbource depths have been determined by
these anomalies. Comparison of the depths with local gravity
anomalies has shown that there is a connection between them which
is illustrated in Fig. 7b . Correlation coefficient is relati-
vely small, 0.6 , but meaningful,

The possibility to detect intervening interface in the plat-
form cover and its correlatability with local gravity anomalies
is of great importance to confirm accepted conception of combi-
ned interpretation of aeromagnetic and gravity data. The confir-
mation, first of all, is qualitative in character. This is not
less important than quantitative correspondences., Relatively
small variations in intervening horizon depths ranging from
1.6 t0 2.45 km attract our attention against a background of
basement depth variations from 4.8 to 6.4 km., On this basis one
can draw a conclusion about intervening interface being less dis-
located as compared to dislocations along basement surface, and
certainly to the exposed ones.

Within the limits of the eastern area of detailed aeromagne-
tic survey magnetic field significantly differs from observed
one on the west. Here such intense and numerous anomalies cau-
sed by near-surface sources are absent. But regional field caused
by large magnetic inhomogeneities of the basement also is a
great interference., After eliminating relatively weak high-fre-
quency and low-frequency components from total magnetic field
we obtained magnetic field caused by sources located near the
basement surface (Fig. 8). A number of basement depths (Plate 2)
evidencing to elevation of its surface in the northern part of
the detailed area under consideration has been calculated by
this field.

As on the western area we have succeeded in distinguishing
an interesting class of intervening anomalies on the basis of
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aeromagnetic data the same attempt has been fulfilled on the

eastern area. It has resulted in calculation of 22 depths between
basement surface and day surface (Plate 2). These depths rang-

ing from 2.85 to 3.9 km correlate with local gravity anomalies.
Here, correlation coefficient is O.4 and it is significant(Fig 7a).
In this way accepted conception of combined interpretation of
aeromagnetic and gravity data 1is confirmed once more.
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%.%. Seismic survey

Reflection survey was carried out on the territory of con-
cession EP-26 and adjacent areas in 1964-65 and 1982 ., Previ-
ous work was necessitated Dby choice and preparation of deep
drilling site and based on the analysis of features of aeromag-
netic and gravity fields. In 1964-65 regional seismic profiles
were laid out and an - area on line 1 was detailed. The total
length of profiles is %75 km. As a consequence an anticlinal
structure was disclosed with well Erldunda 41 drilled in the ar—
ched portion of it.

In 1982 seismic investigations were concentrated on three
areas, The first of them is located southwest of well Erldunda 1
and consists of eight profiles interconnected and intersected
with previous ones., This group of profiles gives the most com—
plete information about structure of reflecting horizons confi-
ned to the top of the Bitter Springs Formation and sandstone
stratum in the Winnal Formation. The second area located in the
extreme west of concession EP-26 comprises four profiles forming
broken line of north - nomtheast strike. This area is not connec-
ted with other profiles and characterized by very poor quality
of obtained data. Separate fragments of profiles where we have
succeeded in identifying reflecting horizons make less than
50% of their total length. The +third area consists of a single
suhmeridional profile and is located half way along two areas
characterized above. In the north the profile intersects the
sublatitudinal profile studied in 1964-65 .

Carried out seismic survey resulted in constructing sche-
matic structural maps by reflecting horizons compared to the
top of the Bitter Springs Formation and sandstone stratum insi-
de the Winnal Formation. Analysis of these maps allows us to
draw conclusions as follows :

- inside the Late Proterozoic rock mass fault and thrust
dislocations are developed. Southwest blocks are uplifted and
thrusted along the overwhelming majority of faults that testifies
to lateral pressure of the Musgrave Block ;
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- simplication of structuralpattern (reduction in linearity,
contrast, dislocation amplitudes) in direction from west to
east is outlined rather distinctively. In particular, in the
region of intersecting W-82-10 and sublatitudinal profiles am-
plitude of the thrust mapped with respect to the Bitter Springs
Formation exceeds 1.5 km, and directly north of the thrust
rock rise is approximately from 4.0 to 1.0 km in the distance
of 10 km, i.e. gradient of inclination reaches 300 w/km, East-
wards at the Erldunda 1 site it is mapped rather isometric up-
lift (15 x 20 km) with amplitude of about 0.5 km.Farther east
along sublatitudinal profile the amplitude of dislocations de-
creases still more, their subsequent applanation takes place;

- structural maps based on both reflecting horizons also
contain definite information about unconformable surface bet-
ween Upper Proterozoic and Paleozoic rock masses, Elements of
this surface hypsometry are observed in approaching the top of
the Bitter Springs Formation and sandstones of the Winnal For-
mations;

~ conclusions based on the analysis of structural maps
are of probabilistic character due to evident insufficiency
of volume of seismic prospecting.



20

51

On the whole the Amadeus Basin may be conventionally di-
vided into several zones due to distribution of different-type
dislocations on its surface. The most intense dislocations with
widely varied orientations are developed on the extreme north-
east of the Basin. To the west along its northern margin there
ia a rather wide zone ( up to 100 km ) of relatively major sim-
ple folds, mainly composed of the Paleozoic rocks which form
essentially a single major syncline, from the south—-eastern
flank of which elongated anticlines subsiding towards the
west are branched. These are separated by the wider daughter
synclines, Up the east the Late Proterozoic, if exposed, with
more complex dislocations are fixed.

On the south the described zone of Paleozoic folds is sur-
rounded by low-angle arc of isolated elements of small narrow .
anticlines and more extensive synclines exposed from under
the thin Cenozoic cover and composed of mainly Late Proterozoic
and partly Cambrian-Ordovician rocks. Intensity of these arc
dislocations is similar to that of anticline cores in the nor—-
thern zone. This suggests a wide development if intensive dis-
locations of the Late Proterozoic under less complex structures
of Paleozoilc horizons within this zone.

Such a pronounced stratigraphic confinement of dislocations
with varied intensity is typical of the southern Siberian Plat-
form, for example. Comparative analysis of structural patterns
of its Vendian-Cambrian sediments shows that salt-bearing mem-—
bers are dislocated more intensively than not only underlying
but often overlying strata. The latter seem to envelop dishar-
monic folding of salt-bearing members reflecting effect of ho-
rizontal tectonic stresses subnormal to its strike., Therefore,
under such conditions dislocation intensity of exposed rocks is
determined rather by the depth of the present erosional trun-
cation predominant over the surveyed area than by some lateral
tectonic zonation.

On the east of the arcuate belt of intensive dislocations
a field of structures with chaotic orientations is isolated
along strike of the southeastern zone of the Basin mentioned
above, In the central and western parts sublatitudinal orienta-
tion subparallel to common boundaries of the whole line is do-
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minant. On the extreme south of the latter a chain of saline
lakes is traced in an arcuate manner from the Amadeus on the
west to the set of small lakes on the east, where a field of
the upper Paleozoic gently dipping to the north and bounded by
the Finke River valley in the east and north is differentia-
ted., On the southeast the field is bounded by the Black Hill
ridge, reflecting north-eastern portion of the buried boundary
of the o0ld Musgrave Mann Block,

As shown in Section 3 ( see Plate 2 ), basement lies at the
greatest depth ( up to absolute depths of ~7-8 km ) in the
northwestern Amadeus Basin, Within the concession area absolu-
te depths of the basement surface vary from -3.0-3%.5 to
5,5-6,0 km. The Late Proterozoic and partly Cambrian-Ordovician
units appear to prevail among pre-Mesozoic exposures; their to-
tal thickness does not seem to exceed 2.5-3.0 km. Hence, their
existence at the surface is not consistent with the basement-
surface depths of occurence stated above., Only certain struc-
tural deformations can be responsible for such a combination,
i.e. section twinning of the platform cover due to thrusting

and overthrusting, elevation resulted from plastic salt movement,

significant rise of relatively narrow basement blocks at va-
rious combinations of the above—named mechanisms.

Available geological-geophysical data do not allow to gi-
ve preference to any of these mechanisms. Concrete folds, ex—
cluding major ones in the northern zone, do not practically
correspond with residual local anomalies of the observed gra-
vity field. At the same time in the western and central Amade-
us Basin the latter, as it was already outlined (see Sect.3),
have distinct arcuate east-west orientation corresponding to
predominant strike of the platform—cover structures. In this
respect, much attention should be paid to above-stated (see
Sect. 3) coincidence typical of salt domes in relation to iso-
metric elevation of the platform cover with local negative ano-
maly of the residual gravity field ( see meridian intersection
at 1%2°30'E 24°43'S ).

Described peculiarities of the platform cover structure
and crystalline basement surface in the Amadeus Basin show that
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its tectonic model has inavitably probabilistic—-alternative
nature Jjudging from the present state of knowledge. First of
all it refers to explanation of the dislocated Late Proterozoic
exposures ( up to the Bitter Springs Formation ) with the base-

ment depth of over 3-4 km. Prevalent orientation of the platform

cover dislocations subparallel to the basin boundaries seemed
to form under the compression. However,a widely spread notion
about the initiation of successive pressure and thrusting from
the south ( at Proterozoic-Paleozoic boundary ), and then from
the north (during Devonian) does not fully correspond to mani-
festations of structure asymmetry. Firstly, within the basin
practically symmetric dislocations are widely distributed; se-
condly, at its northern boundary there are anticlines (e.g.
Gardiner) composed of the Late Proterozoic—-Paleozoic and thrus-
ted mnorthwards.

Hence, linear dislocations are most likely resulted from
rock crumpling induced by the closure of rigid blocks at the
northern and southern limits of the basin, This mechanism of
dislocation formation appears to be in conformity with orien-—
tation of basement lows and highs subparallel to the basin bo-
undaries. These lows and highs may be caused by surface war-
ping because of bilateral compression. Formation of disharmo-
nic folding within salt-bearing strata 1is also consistent with
this idea. The process is thought to arise from both injec—
tion of plastic sediments and, partly, section twinning resul-
ted from the cover overthrusting. Geological-geophysical pro-
files along AB, CD and EF lines ( Plate 3 ) appear to support
these suggestions. |

Though linear disloeation prevailed, some areas were pIro-
bably favourable for the formation of typical salt—-dome highs.
Strong predominance of salts in their cores resulted in relati-
vely local isometric residual anomalies of the gravity field.

Axes of major linear structures are roughly stated to
be parallel both to each other and to the Musgrave and Arunta
Blocks in the Amadeus Basin., Zone of modern saline lakes ap-
pears to be also parallel to the above-mentioned elements and
covers an area from the Amadeus Lake in sublatitudinal direc—
tion towards the Erldunda Ridge and further eastward. This
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fact makes one to ponder over causeg of lake formation, their
possible relation with buried structural pattern of the salt-
bearing Bitter Springs Formation.

This has a point of special interest, namely subsurface
occurence of the Bitter Springs ( Map of the Amadeus Basin Gra-
vity .Ridge, 1989) of elongated shape along the lake trend wi-
thin the area of the Amadeus Lake and its vicinity. The Bitter
Springs structure in the rest saline-lake zone is poorly stu-
died. A certain contribution to this problem is made by analy-
sis of reflectors from seismic profiles four times dissec-
ting the lake zone across strike ( Plate 4 ). All intersec—
tions suggest development of mainly positive structures on
the Bitter Springs top immediately under the lake zone. This
is shown in W 82-11 and 12 profiles recording reflectors to
be elevated towards the lakes., W 82-06 profiles and the Erl-
dunda 1 well area show anticlinal flexure above lakes but at
depths of about 1 km, W 82-10 profile pattern is more complex.
Here a thrust is mapped at the southern limit of the lake zo-
ne, along which southern block is elevated along the Bitter |
Springs top to the depth of about 1 km. Provided the thrust |
is upwarped towards the north, one should expect its projec—
tion at the day surface to be close to the central lake zone.
All these suggest that saline-lake zone is above anticlines
along the Bitter Springs top. Major linear dislocation can
exist there and be complicated by a set of minor folds and,
sometimes, fractures.

In accordance with marked regularity it should be studi-
ed whether there are similar relations with old Cenozoic eva-
porites found in Quaternary gypsum and travertines. These oc-
cur mainly in the saline-lake zone. Branches from the zone,
isolated exposures also show some relation with subsurface
occurence of the Bitter Springs. This is observed within the
area penetrated by the BMR 3, %A, 3B Lake Amadeus wells, at
the northern edge of the W 82-10 profile, in the central
W 82-1% profile, at the intersection of W 82-02 and 03 profi-
les,
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It should be noted that the Tertiary calcareous units also
tend to occur in fields with salt lakes, gypsum and traverti-
nes. Probably combination of these sediments marks areas of
relatively uplifted surface of the Bitter Springs.

Relations of evaporite formation with the Bitter Springs
positive structures may be explained by saliferous sediments
invasion into the zone of subsurface leaching ., Salt dissolu-
tion and transport upward the surface were accompanied by con-
current subsidence of the overlying rocks above the leached
strata and, as a result, by formation of topographic depres-—
sions. Within the latter limestones and calcareous terrige-
nous rocks ( Tertiary ) were deposited at first, and then gyp-
sum and travertines ( Quaternary ), and at last saline lakes
were formed.

Relation of the Cenozoic evaporite localization with the
Bitter Springs structural pattern allows to extend our know-
ledge about the model of sedimentary strata within the study
area, In particular the Bitter Springs dislocations are proved
to be of pending mnature in zone with widely developed evapo-
rites, because it is confined to the southern flank of the
Angas Downs Gravity Ridge.

The zone discussed is not probably an important target
for petroleum exploration, because the E-1 well in uplift arch
considered to be the most promising fails to yield positive
results. The probable cause of this is that there are major
uplifts joining the Angas Downs Gravity Ridge system between
evaporite-formation zone and main hydrocarbon flow migrating
from the north.

In terms of the model proposed the eastern Amadeus Basin
is worth notice because it differs from the rest part of the
area in mare lateral heterogeneity of dislocations. This region
is characterized by narrow zone of intensive dislocations in
the northern part and increasing complexity of these in the
southern one coeval with the expansion of +the Paleozoic

(most likely Late Proterozoic ) rocks with simple structure.
This may be explained Dby existence of the basin of relative-
ly rigid basement block without significant warping resulted
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in stress increase due to the bringing together the crystalline
Arunta and Musgrave Blocks.

As for fractures, they prevail 1in the western and central
Amadeus Basin in the form of faults subparallel to its northern
and southern limits. In the platform cover fractures of rever-—
sed fault-thrust type are widely developed while within the ba-
sement faults with subvertical surfaces and longitudinal vertical
and horizontal displacements are possible, As it has been shown
in Section 3, the latter have mainly NE or NW ( on the east)
trend and are fixed along dextral or sinistral movements of gra-
vity-field residual anomalies. Such shearing, however, has an
indirect reflection within the platform cover.

On the whole spatial distribution of faults within the Ama-
deus Basin 1is consistent with the model of periodic bilateral
compession between its northern and southern rims., Two stages
of intensive compression (orogeny) took place during structural
history of the Basin, i.e. the Peterman Ranges and Alice Springs.
Before and during period between these orogenies the Basin area
experienced mainly tensile stresses with intensive downwarping
and sedimentation firstly at the southern margin, and then at
the northern one. Axis of the reeent downwarping is traced by
the chain of saline lakes as if it occurs. between axes of old
downwarpings of the Amadeus Basin area.
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5. CONCLUSION AND RECOMMENDATIONS

Complex interpretation of geological-geophysical data car—
ried out by a group of specialists from NPO "Sibgeo" has been
completed with the results one portion of which confirms pre-~
vious information about the tectonics of the platform cover
and basement-surface topography within the area; the other
part is characterized by considerable novelty. But all results
are combined to indicate petroleum prospects within the EP-26
concession.

The most important result 1lies in two major basement
highs found within the study area. The first one at the western
boundary of the EP-26 concession covers an area of about
770 km2 (from isohypse of basement surface being-45).The second
high is more large covering 3 300 km2 ( from the same isohyp—
se ) and adjacent to the concession northern boundary. Pre-
sence of uplifts directly arises from data interpretation
of both small-scale ( gravimetric and aeromagnetic ) and lar-
ge-scale aeromagnetic surveys. Interpretation of the latter
allows to differentiate not only necessary occurence depths
of magnetic anomaly sources at the basement-surface level,
but also sources with intermediate position. Calculated depths
of occurence of these sources show statistically apparent cor-—
relation with local gravity anomalies that proves existence
of considering uplifts qualitatively (directly) and quanti-
tatively (indirectly).

Besides, the stated statistical correlation allows to re-
gard some highs of gravity field within uplifts as possible
isolated positive structures along lower horizons of the plat-
form cover, This suggests areas of two anomalies to be the
most interesting. One of them is at the extreme western boun-
dary of the concession (25°03'S 131°36'E), the other lies
2% kxm ( towards NW) from the Erldunda~1 well (25°075'S 133°03'E).

Judging by structural peculiarities uplift at the western
margin of the concession is more favourable for hydrocarbon
accunulation. The deepest depressions in the Amadeus Basin
which could accumulate large hydrocarbon volumes adjoin to
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this very uplift on the northwest. Within shallow horizons this
uplift correspond§®system of different-sign dislocations with
complex morphology. Submeridional divide is an indirect indica-~
tion of deep major uplift and results in a wide break within sa-
line 1lake chain.

The second uplift stretching for 150 km along the northern
margin of the concession area has the greatest prospects in its
eastern part, where two isolated gravity anomalies occur. Further
north there is a deep (below absolute marks - 5.5 km ) major
depression, separated by gradient zone of subsidence found from
seismic survey within the Erldunda Ridge, On the uplift itself
the basement surface may occur at absolute marks of =%,0-3%3.5 km,
Asymmetric linear anticline with steep flanks (the northemn
flank with 54~80° dip up to overturn, the southern one with
38-60° angles of dip) is recorded in surface horizons of the
northern part of basement high. The Stairway Formation sandsto-
nes at depth of 1.0-1.5 km exposed within the hanging wall
of the thrust may appear to be hydrocarbon reservoir sealed
by fracture surface. Moreover, reservoir properties can be im-
proved in carbonate rocks of the salt—~bearing Bitter Springs
Formation ‘'due to additional fracturing in fault zone,

As it was already mentioned salt domes can be sources of
two local intensive negative gravity anomalies. One of the for-
mer is situated within the EP-26 concession area (25°06'S
1%3%°2%% E) and may be regarded as possible target. But before
exploration detailed gravimetric (scale is 1:200,000) and seis-
mic surveys are to be made at least 1in two profiles normal to
each other,

Special emphasis should be drawn to one segment of the
western part of concession within rigid basement block at the
Finke River meander. On space imeges the sector is shown as
light elliptical spot with relatively dark band outside, Geo-
graphically the oval northern limit is at the intersection of
meridian (134°E 25°S ). The oval is elongated (120 km) to the
west-south-west with width of about 60 km. Upper Paleozoic rocks
are exposed on its southeast gently subsiding northwards with
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1=4° dips of minor dislocation sides. The oval described -

is thought to reflect buried major uplift of the Late Prote-
rozoic with relatively simple structure. Penetration depth

of the latter is not to exceed 600~700 km in its central por-
tion judging by drilling data from the Mt. Charlotte 1 well
10 km to the north from the uplift contour line. Detailed aero-
magnetic survey over the western concession area is needed,

as well as intersection of seismic profiles trending NE and
NW. The latter transect the predicted uplift along its long
and short axes.
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Plate 3, Geological sections 1:250 000
Plate 4, Bitter Springs map 1:500 000
Figure 1, Regional gravity A4

Figure 2, Formation density variations A4
Figure 3, Magnetic inhomogenetics A4
Figure 4, Magnetics map A4

Figure 5, Magnetics maps Ad

Figure 6, Magnetics maps A4

Figure 7, Relation of gravity to magnetics 24
Figure 8, Magnetics map 24

Plus 3 density section maps. These 3 maps and plates 1 - 4 (coloured
versions) are also in the seismic hanging rack downstairs.
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Contract No 589/1425602

PRELIMINARY  REPORT

of the Engineering type work for the compound
processing and interpretation of aeromagnetic
and gravity data in the Amadeus Basin

(for the period of April, 22 to May, 21,1990)

Alternative regional geological sections are constructed
across the Amadeus Basin with the cover thickness reduction by
1-2 km, In the zone of saline lakes the main watershed between
regional slopes to east and west is recognized to tend towards
the western part of the concession area. Supposition is made on
the confinement of this turn of day surface relief to deep hori-
zon uplift sedimentary mantle which is quite conformable with
the basement surface relief constructed from the results of po-
tential interpretation. By analogy with the southern Siberian
Platform where an increased dislocation of salt strata has been
jdentified relatively overlying and particularly underlying de-—
posits,the conclusion is made that the zone of Proterozoic mi-
nor folding in the Amadeus Basin represents an outcrop of the
same dislocated intrasalt stratum with marked simplification of
host rock structural pattern.

Tt is established that depth distribution of basement oc-
currence calculated from aeromagnetic survey data, as a whole,
is in agreement with local gravity anomaly distribution, The
main conclusion is that basement uplifts correspond as a rule
to positive gfavity anomalies, and subsidence to negative ones.
This conclusion is substantiated by magnetic anomaly interpre-
tation for the areas of detailed aeromagnetic surveys in the
central part of the concession area and in the western one. It
is revealed that gravity prospecting and aeromagnetic survey
data are conformable not only as a whole but in some details.,
It is important that this statement is relied on the results of
depth calculations from relatively weak magnetic anomalies,
the sources of which are within the sedimentary cover at depths
from 1.6 to %.9 km.

Head of Geophysical Department,
NPO Sibgeo G.G. Rempel
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OTYET
1no ROHTpaKTy W589/I423602/9OOIO "Bunoxuenue paGoT Tuna "MHHMHMPMHI
Mo KOMAJNEKCHOY 06paC0TKe H°MHTEDPNpPeTALUV 85POMATHMTHNX M. . .
TPABATALMOHHNX IAHHEX B Cacceitue AMADEUS

HGCTpﬁeHH aanepHaTanue perneﬁanbﬁue reoxoTMYecKue paspess
yepes Gacceitn AMADEUS ¢ COKpalleHmen MemHOCTH Yexia HA [-2 kM.
YcranoBieHo, UTO B 30H® DASBUTUA COXEHHX esep ecaoaueﬁ BOZOpa3-~
A€ MOXIy DEeTrVOHAXbHHMYM HAKAOHAMM K BOCTOKy U 3aNaAy TACOTEET K
3aMaZHeN YaCTU TEPPUTOPUU néﬂueecnu. Cnenauno npean@zpmeamQ:e npu-
yPe4eHHOCTH OSTOr'®O Meperuda MNOBepPXHOCTH pexbeda IHEBHO! [10BEPXHO-
CTM K MOZHATHN TI'JIyCUHHHX T'OPM3OHTOB OCALOYHOI'O YeXJNA, YTO BHONHE
corxacyeTcsa ¢ penbsoM MOBEPXHOCTH byHmaMeHTa, MOCTPOEHHHM [0 pe—
3yAbTATAM KHTEPNpeTALNH :NOTeNUUANbHHX noxelt. [lo AHANOIUM C DIOM’
Cndnpcxeﬁ naaThopmMu, rae yCTaHOBNEHA MOBHUEHHAA nncxeunpenaHHOCTB
COJEHOCHHX TONI OTHOCHTEAbHO MEPEKPHBANLUX M OCOGEHHO MOLCTHNAD-
MUX OTAOKOHUNA, cIeJAH BHBOL © TOM, UTO SOHA MeJKil CKJ8I48TOCTH

TIpeTepossiicKiix [Opex B Gaceeitne AMADEUS npeﬂeTanﬂeT codeit BHXOZ

Ha noneproch TAK O *e nncxeuﬂpeBaHH@ﬁ BﬁyTpMCOJeBOﬂ TGJMH c
BaMOTHHM ynpomeunem chyxTypHePe nxana Bmemammnx nepen.
YCTaH6B10H® YT pachpelrsneHue nydnn saxeraﬁnﬂ @yunaMeHTa,
Buqnczeﬁaux e ZaHHHM .83POMATHUTHOH c%emxm. B Llenen carxacyeTcﬂ
C pacnpeZeneHNUSM AOKAXbEHLX rpaBMTaumauHux anomannit, OcHOBHO!. BH-
BOL COCTOMT B TOM, 4TO NONOKUTEAbHHM rpannTauHeHuHM aHOMAAUAM,

_.KaK npawe, COOTBGTGTEyIOT NOAHATHA @yr«mamema a GTpI'ILIaTC.IbHHM—

enycxaﬁna. 9T0T BHBOZ nenxpenxeﬂ VHTOpNpeTaluell MarHUTHEX AHOMAIKH
Ha yYacTKax ZeTaNbHHX aapemarHMTHux CBOMOK B LEHTPANBHON 4acTH
KOHLI@GCCHOHHO myomazu u B 3anazHo#. Buscneno, ure I@HMHHE IpaBU-—
Pa3BEAKM ¥ ADDOMATHUTMON CHEMKH COrJacynTca He TOALKO B LEJI0M,

HO U B HEKOTOPHX N@TANAX. BaxHo To, 4To 3ToO yTBeDKIeHUe OMuMpaeT-
C4 HA pPe3yAbTaTH BHYMCAEHUA TAYOWH,! [106 OTHOCHUTENHHO craduM Mar- /
HUTHHM anomaxnﬂm, CTOYHMKH KOTOpHX HAXONATCA B Npelensx 0cCanoy-
HOT'O yexJya Ha Pnydnnax or 1,6 1o 3,9 k..
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Contract No 589/1423602/90010
Preliminary Report
of the engineering type work for the compound
processing and interpretation of aeromagnetic
and gravity data in the Amadeus Basin

(for the period from 22 March to 21 April, 1990)

Relation between salt lake chain and probable salt structures
in the Bitter Springs Formation was analysed. For this purpose
data obtained during seismic survey material processing from
REAPAC programm complex were used. 1t appears that indications
of salt lake chains and areas of Cenozolc evaporite distribution
may servé/;s indications of uplifts across the Bitter Springs top.

Folding boundouis are specified in Amadeus. The conclusion
is made that poorly deformed southern zone is formed primarily
under the influence of the Petermann folding, the northern one
is formed by the Alice Springs folding and the central zone is
a result of both.

Analysis of gravity field local anomalies leads to a conclu-
sion that dislocations along north-easternly, north-westernly and
submeredianally directed faults were significant in formation of
platform cover structures. Modelling helps to test hypothesis of
relationship between local anomalies of gravitation and positive

structures across the Bitter Springs top and to specify basement

surface relief.

Head of Geophysical .
Department (Ej%{ghh ~ AG.G.Rempel
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OTYET
0 KOHTPAKTY ﬁ589/I423602/9OOIO "Bunonnenue padoT THma
"IHKUHVPYHT" mo kOMATEKCHOMH: @GpadoTKe U VHTepnpeTaluy
A9POMATHUTHHX ¥ ['DABMTAUMOHHHX IaHHHX B Gacceilite AMADEUS‘
| (3a mepmox ¢ 22 mapra mo 2I ampeas 1990 r.). . -

_ Tlpoananu3npoBana CBA3b LENOYKU CONEHHX 03€p C BEPOATHHMMU
consHuMu cTpyKTypamm B dopmeumu Bitter Springs . Ina stux uenen
NpUBNEYeHb IAHHHE, [OJy4YeHHHE NpKM 06pacoTKe MATEPUANOB CelicME~-
pasBezkyu no Komnaexcy nporpamm PEAIAK. Noxoxe ma T0, 4TO HpU-
3HAKaMH TOIZHMATUN 1o xpoBiae Bitter Springs Moryr G6uth nenouku
CONSAHHX osop M yYACTKM DPACIPOCTPAHEHHA SBANODUTOBHX KaltHo30l-
CKUX |OTJOXEHU, . ‘ : :

YToyHeHu rpaHuUH CKAALYATOCTH B Oacceiue Amadeus Crernau
BHBOJ 6 TOM, 4TO cradozefopMupoBaHHasd bDxHAA 30H8 cPOpPMUDOBA-
n8ch TIABHHM 06DA30M M0Z BO3ZelicTBueM ckiazdarocTH Petermann,
ceBepuasd ofpasomana’ ckaazyarocthh Afice Springs , a/ueHTanb—
Haf 30Ha - BTO pes3yibTaT BO3AeHcTBHA 00eux CKIALYATOCTEN.

AHaius XOKaNBHHX AHOMAXMA I'PaBUTALUKUOHHOIO MOJSA MO3BOAAET
' cZenaTh BHBOL 6 TOM, YTO NP (OPMMPOBAMEEM CTDYKTYD NAATHOPMEH-
HOI'O 4YexJa CYHECTBOHHYD ( POJEb CHI'DAJH GIBHUIM [0 paaﬁemam ceBe-
PO~BOCTOYHOTO, CEBEPA-38NaJHOTO N ¢yOMepUIIOHATLHOTO HANpPAaB-
nemut, C nomompe Menst:pOBaunﬂ NpoBepAeTCA THNOTE3a CBASM JNO-
KaibHHX aHOMAZuM CHIN TAKECTU C MONOKUTEALHHMA CTPYKTypaMmu [0
- kponxae Bitter Springs m-yroussercs peabed mosepxHocTH QyHZE-
ME@HTA.

s

SaBenynmt OTIEIOM CHUITuMCa
HIIO “CmGreo", ILOKTOD I'€OJOIr'0O- gﬁwéEEéZ%;’ I'.I'.Penmeab

MIHEDAJIOTMIECKUX HAYK



Contract No 589/1423602/90010
PRELIMINARY REPORT OF AEROMAGNETIC AND GRAVITY DATA
INTERPRETATION IN AMADEUS BASIN

(January 22nd-February 21st, 1990)

The NPO "SIBGEO" staff engaged in the Contract works have
analysed published and unpublished geological and geophysical
data submitted to NPO by Pacific.

Three geological sections intersecting licence area meridio-
nally were constructed. Specific plicative and disjunctive defor-
mations reflected in geological map and remote sensing images
were revealed. The attempts have been made to correlate these
deformations with possible positive structures.

For estimation of aeromagnetic and gravity data interpreta-
tion a series of direct problems of magnetic and gravity surveys
for simple and complex standard models was solved, the latter
may serve as idealized target analogues, incorporated in the
Amadeus basin basement.

Potential of formalized approach to determination of base-
ment depth was estimitated in the first approximation.

Data on magnetic field measured in profiles was partially
reproduced from magnetic tapes presented by the Pacific.

Magnetic field set in the grid 500 x 500 m was completely
constructed, There was established that possibility of full value

utilization of magnetic data in some profiles is small.

Head of Gravity
and Magnetic Department,
NPO "Sibgeo"

Dr. Genrikh G.Rempel e





