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The Lander Trough, southern Wiso Basin, 
Northern Territory 

P. J. Kennewell, S. P. Mathur, and P. G. Wilkes 

The Lander Trough forms the east-southeast trending, southern and deeper part of the Wiso Basin, and 
is flanked on the north by an extensive less deformed area of the Basin. Recent geological mapping, shallow 
stratigraphic drlIIing, and a reassessment of geophysical data in the southeastern part of the trough 
provide additional information on the nature and structure of the rocks It contains. 

Beneath the CaInozoic superficial material, three sequences of rocks are diStinguished. The upper 
sequence consists of ?Late Palaeozoic Lake Surprise Sandstone; the middle of Cambrian or Ordovician 
sediments and volcanics; and the lower of Proterozoic rocks. The ?Late Palaeozoic sequence is flat-lying and 
thin jIOO.250 m), whereas the Early Palaeozoic sequence forms a wedge which thins to the north and thickens 
southwards to about 800 m In the deepest part of the trough. The Proterozoic sequence forms the 'basement' 
to these Palaeozoic sediments of the Wiso Basin. 

The trough is indicated to be a downwarp in the crnst, about 300 km long and 100 km wide, bounded by 
an overthrust rault system against the Arunta Block on the south. The fault system is considered to be 
contemporaneous with the post-Devonian Alice Springs Orogeny which affected the NgaIia and Amadeus 
Basins farther to the south. 

The presence of a thick (up to 800 m), partly marine sequence of Cambrian and Ordovician sediments 
upgrades the petroleum potential of the Lander Trough area, as gas has been found in such sediments In 
the deposition ally and structurally similar Amadeus Basin to the south, and the Toko Syncline of the 
Georgina Basin to the southeast. 
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Introduction 
The Wiso Basin in the Northern Territory comprises the 

east-southeast trending Lander Trough and an extensive, 
less deformed area flanking this to the north (Fig. 1). The 
basin is continuous with the Daly River Basin and the 
northern part of the Georgina Basil). in the north, and with 
the southern part of the Georgina Basin in the south•
east-although these connections are obscured by 
Cretaceous and Quaternary deposits. The Wiso and 
Georgina Basins appear to share a similar structural and 
depositional history. Precambrian rocks underlying the 
basin include The Granites-Tanami Block on the west, the 
Arunta Block on the south, and the Tennant Creek Block 
on the east. 

attempts to relate them to the known geology of the trough 
and surrounding areas, and. suggests a coherent picture of 
the structure and geology of the Lander Trough. The 
geology, Bouguer anomaly contours, estimated depths to 

A relatively thick sequence of presumed sedimentary 
rocks in a trough covering an area approximately 300 km by 
100 km was inferred from aeromagnetic and gravity surveys 
(Aero Service, 1964; Flavelle, 1965); the structure 
containing them was called the Lander Trough by Milligan 
et al. (1966). The presence of bedded rocks in the sub•
surface was confirmed by a reflection and refraction seis•
mic survey in the southeastern part of the trough (Ray 
Geophysics, 1967). An extensive aeromagnetic survey 
(Adastra Hunting Geophysics, 1967) provided estimates of 
the depth to magnetic sources (Fig. 5) in the basin area. 

Because of sparse outcrops and extensive aeolian sand 
cover the nature of the rocks filling the trough has been the 
subject of speculation. On the basis of their seismic work, 
Ray Geophysics (1 % 7) surmized that the deeper reflections 
(D and E in Fig. 3) could be from a Cambrian sequence, and 
that there were possibly up to 2200 m of Palaeozoic rocks in 
the Lander Trough. Milligan (1976), in reviewing the 
geology of the Wiso Basin, concluded that a significant part 
of the section considered by Ray Geophysics (1967) to be 
Palaeozoic could be Adelaidean sediments. However, no 
deep drilling has been undertaken in the area and the 
nature of the rocks at depth remains untested. 

In 1974 a program of remapping, shallow stratigraphic 
drilling, and reviewing existing geophysical data in the 
basin area was undertaken to obtain more definitive 
information on the nature and structure of the sediments. 
This paper presents new interpretations of the geophysics, 
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Figure 2. Map of the southeastern part of the Lander Trough area showing the geology, stratigraphic holes, seismic traverses, Bouguer 
aoomaly oontours, and estimated depths to magnetic sources. 

magnetic sources, and the location of stratigraphic holes 
and seismic traverses are shown in Figure 2. 

Seismic data 
The results of the seismic reflection and refraction survey 

(Ray Geophysics, 1967) were examined in detail and the 
principal hprizons recorded on the better quality traverses, 
R-l and R-2, are shown in Figure 3. Two refractors, A and 

B, and three reflectors, C, D andE have been mapped. 
Refractor B and reflector D almost certainly represent the 
same 'lithological boundary. Similarly, refractor A and , 
reflector C are closely related and in most ' places seem to 
represent another boundary. These boundaries separate ' 
three sequences: 

I. A flat-lying sequence, about 100 to 250 m thick, unaf•
fected by the faulting on the southwest, with velocities in 
the range 2100 ' to 2930 m/sec, which is typical of 
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Figure 5. Aeromagnetic intensity contour map with estimated depths to magnetic sources and interpreted faults. The magnetic field 
shows a west-northwest trend and the ahrupt change in its character on the siJuth indicates the position of the southern margin 
of the trough. 

The presence of the poor quality reflector E, and other 
discontinuous but conformable reflection events above and 
below it (not shown on Fig. 3) suggests that these rocks are 
bedded. The reflector E about 800 m below the refractor 
B/ reflector D boundary is probably a boundary between two 
distinct rock units within sequence III. The upper, more 
strongly bedded unit is possibly a lateral equivalent of the 
Adelaidean Central Mount Stuart Formation which crops 
out as gently folded sandstone, arkose and siltstone over•
lying the Arunta Block 70 km to the south (Fig. 0. The 
lower, less distinctly bedded sequence is probably the 
Proterozoic Hatches Creek Group which crops out as 
moderately folded sandstone, siltstone, conglomerate and 
volcanics 60 km to the east, in the Bonney Well 1 :250 000 
Sheet area (Fig. 1). The occurrence of most magnetic 
horizons below horizon E, or horizon E extrapolated, 
supports this interpretation. 

Conclusions 
The combined interpretation of the results from geo•

logical mapping, shallow stratigraphic drilling and re•
assessment of geophysical data indicates that the Lander 

Trough is an area of crustal downwarp bounded on the 
southwest by a fault system against the Arunta Block, and 
that in the southeastern part three main rock sequences are 
present beneath the Cainozoic superficial cover. The upper•
most sequence I, which is flat-lying and relatively thin, is 
interpreted as the ?Late Palaeozoic Lake Surprise 
Sandstone. It shows thinning in the northwest direction, 
from a maximum thickness of 250 m on traverse R-l to 
100 m on traverse R-2. The sequence II is considered to 
consist of Cambrian to Ordovician, partly marine, sedi•
ments. It forms a wedge and thickens towards the south•
west from 350 m at the northeast end of the traverses 
to a maxim urn of 800 m in the thickest part of the trough . 
Sequence I overlies sequence II unconformably. Sequence 
III forms the basement to the Palaeozoic sediments of the 
Wiso Basin. It is Proterozoic in age and probably includes the 
Adelaidean Central Mount Stuart Formation, which is about 
800 m thick, and the Early Proterozoic or Carpentarian 
Hatches Creek Group, which is several thousand metres 
th ick in outcrops to the east. 

The fault system which forms the southwestern margin of 
the trough affects the sequences II and III but not sequence 
I, and hence is post-Ordovician in age and may be contem-
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profiles were not recorded, the accuracy of velocity and 
depth estimates is considered to be only ± 20 percent. 

Gravity data 
The Bouguer anomaly contours (Fig. 2) show an east•

southeasterly trending gravity low larger in extent than the 
trough suggested by the seismic survey. ' The 1000 m of 
unmetamorphosedrocks in the trough (sequences I and II) 
account for only 6 mGal of the 30mGal change in the anom•
aly, assuming a density contrast of 0.15 t/m3 between these 
rocks (dominantly sediments) and the underlying Protero•
zoic rocks. The gravity low in this area is part of the Lander 
Regional Gravity Low (Fraser et al. , in prep.), the northern•
most of the series of prominent easterly trending regional 
gravity .lows in central Australia. Sediments in the Ngalia, 
Amadeus and Officer Basins are associated with larger 
regional gravity lows to the south and similarly account 
for only a fraction of the total gravity anomaly. The major 
parts of these extensive lows and the intervening regional 
gravity ridges, have been attributed (Mathur, 1976) to deep 
crustal folding and faulting consistent with the geological 
structure. The gravity lows have been interpreted as areas of 
crustal downwarp in which sedimentary rocks are preserved, 
and the intervening gravity ridges as .areas of uplift from 
which the sediments have been eroded. A similar interpre•
tation for the Lander Regional Gravity Low (Fig. 4) implies 
that the Lander Trough contains a sequence of bedded rocks 
preserved in a crustal downwarp bounded on the south by an 
overthrust fault. The seismic data support this broad inter•
pretation of the structure but insufficient information is 
available to confirm the thrust nature of the fault. 

Aeromagnetic data 
Aeromagnetic dartl for the Lander Trough (Fig. 5) is 

reproduced from the survey flown for American Overseas 
Petroleum (Ad astra Hunting Geophysics, 1967). The survey 
was flown at approximately 380 m above ground level with a 
3.2 . km line spacing. Line direction was approximately 
northeast-southwest. 

Interpretation indicates that there are several different 
magnetic horizons which produce superimposed anomalies. 
Estimated depths to magneticsoilrces are shown on Figures 
2 and 5. Figure 5 also shows two major interpreted faults. 

In the Wiso Basin and adjacent areas, magnetic 
anomalies are associated with the Antrim Plateau 
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Volcanics, Hatches Creek Group, Warramunga Group and 
Arunta Block (see Fig. 1). 

Prominent anomalies over the Arunta Block to the south 
of the trough produce an abrupt change in magnetic 
character, and indicate the position of the southern margin 
ofthe trough. 

Integrated interpretation 
The nature of the rocks forming the three sequences 

identified from the seismic data is difficult to determine 
directly, as aeolian sand covers the area. A ft:w low outcrops 
(Fig. 2), and BMR shallow stratigraphic drilling in 1974 
(Kennewell & Huleatt, in prep.) provide the only available 
information. 

The refractor A/ reflector C boundary, when projected to 
the surface on traverse R-2, closely corresponds to the 
exposed unconformity between the presumed Late 
Palaeozoic Lake Surprise Sandstone (Kennewell & Huleatt, 
in prep.) and the underlying Ordovician Hanson River 
Beds. Similarly, on traverse R-1, the same unconformity 
dips southwards as indicated by projected borehole data 
(Fig. 3) and corresponds approximately to the refractor 
A/reflector C boundary. A close relationship should not be 
expected, as the drillholes have been projected about 8 km 
along strike. 

The refractor B/ reflector D boundary is not exposed in 
this area, but rises to within 250-330 m ofthe surface at the 
northeastern end of traverses R-1 and R-2. Shallow 
magnetic sources close to the boundary in this part of the 
area may indicate the presence of lavas stratigraphically 
equivalent to the Early Cambrian Antrim Plateau Vol•
canics. The boundary probably represents the contact 
between slightly metamorphosed Proterozoic rocks and the 

~ overlying Palaeozoic sediments ofthe Wiso Basin. 
If these interpretations are correct, sequence I is probably 

the Lake Surprise Sandstone, a well-rounded, well-sorted, 
medium-grained sandstone with low-angle cross-bedding 
and slumping in parts, which is probably of Late Palaeozoic 
age. 

Sequence II most likely consists of Cambrian to Ordo•
vician rocks. The basal rock units are uncertain in this area, 
but Cambrian dolomite, dolomitic siltstone, and red sand•
stone was intersected in drillholes to the north (Kennewell & 
Huleatt, in prep.), and sandstone, siltstone, claystone and 
dolomite of the overlying Hanson River Beds byBMR Lander 
River 1, 2 and 3 and BMR Bonney Weill and 2. The youngest 
fossils recorded from this sequence are of late Arenig to 
L1anvirnian (Ordovician) ag~, but as the sequence apparently 
dips southwards, younger rocks may be present, obscured by 
sequence I. The discrepancy ofrefractor A dipping beneath 
reflector C on traverse R-1 (Fig. 3) may indicate refracting 
horizons within sequence II. 

Reflector C on traverse R-2 (Fig. 3) was not recorded in 
the central and southwest part of the traverse, probably 
because the seismic recording and processing techniques 
used obscured near-surface detail. The seismic velocities for 
sequences I and II are compatible with the interpreted rock 
types. 

Sequence III is considered to consist of Proterozoic rocks. 
The basis for this is : 
(a) high seismic velocities 
(b) the interpretation of the refractor B/ reflector D 

boundary as the base ofthe Palaeozoic rocks 
(c) the occurrence of magnetic anomalies associated with 

sequence III, for which the most likely sources are 
basic lavas of the Hatches Creek Group which crop out 
to the east (Fig. 1; Smith, 1961). 
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The presence of the poor quality retlector E, and other 
discontinuous but confonnable retlection events above and 
below it (not shown on Fig. 3) suggests that these rocks are 
bedded. The retle~tor E about 800 m below the refractor 
B/retlector D boundary is probably a boundary between two 
distinct rock units within sequence III. The upper, more 
strongly bedded unit is possibly a lateral equivalent of the 
Adelaidean Central Mount Stuart Fonnation which crops 
out as gently folded sandstone, arkose and siltstone over•
lying the Arunta Block 70 km to the south (Fig. 1). The 
lower, less distinctly bedded sequence is probably the 
Proterozoic Hatches Creek Group which crops out as 
moderately folded sandstone, siltstone, conglomerate and 
volcanics 60 km to the east, in the Bonney Well 1:250000 
Sheet area (Fig. 1). The occurrence of most magnetic 
horizons below horizon E, or horizon E extrapolated, 
supports this interpretation. 

Conclusions 
The combined interpretation of the results from geo•

logical mapping, shallow stratigraphic drilling and re•
assessment of geophysical data indicates that the Lander 

Trough is an area of crustal downwarp bounded on the 
southwest by a fault system against the Arunta Block, and 
that in the southeastern part three main rock sequences are 
present beneath the Cainozoic superficial cover. The upper•
most sequence I, which is tlat-lying and relatively thin, is 
interpreted as the ?Late Palaeozoic Lake Surprise 
Sandstone. It shows thinning in the northwest direction, 
from a maximum thickness of 250 m on traverse R-1 to 
100 m on traverse R-2. The sequence II is considered to 
consist of Cambrian to Ordovician, partly marine, sedi•
ments. It forms a wedge and thickens towards the south•
west from 350 m at the northeast end of the traverses 
to a maximum of 800 m in the thickest part of the trough. 
Sequence I overlies sequence II unconfonnably. Sequence 
III forms the basement to the Palaeozoic sediments of the 
Wiso Basin. It is Proterozoic in age and probably includes the 
Adelaidean Central Mount Stuart Fonnation, which is about 
800 m thick, and the Early Proterozoic or Carpentarian 
Hatches Creek Group, which is several thousand metres 
thick in outcrops to the east. 

The fault system which fonns the southwestern margin of 
the trough affects the sequences II and III but not sequence 
I, and hence is post-Ordovician in age and may be contem-
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poraneous with the Alice Springs Orogeny of the Ngalia'and 
Amadeus Basins. 

The extent and depth ofthe trough beyond the area of the 
seismic survey are uncertain. Geological, gravity and aero-

.- magnetic data suggest however that the trough extends to 
the west-northwest and east-southeast over most of the 
stippled area shown on the location diagram in Figure 3, 
covering an area about 300 km long and 100 km wide. 

To test the interpretation of the Lander Trough presented 
here and .better evaluate the petroleum potential of the 
Palaeozoic sediments, stratigraphic drilling at the northern 
edge of the trough where the Palaeozoic section is thin (e.g. 
shotpoint 312, traverse R-2) is required. If the presence of 
Cambrian and Ordovician sediments in the trough is 
confirmed, its petroleum potential would be upgraded, for 
gas has been discovered in sediments of the structurally 
similar Toko Syncline of the Georgina Basin to the south•
east, and the Amadeus Basin to the south. 
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