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SUMMARY 

'During 1972 the Bureau of Mineral Resources drilled 18 shallow 
stratigraphic holes in the Western Australian part of the Officer Basin. 
For the superficial Cainozoic units the main results are: 1) silcrete and 
ferricrete are commonly enriched in Thorium; 2) the weathered zone of 
the lateritic profile is in places over 100 In thick; 3) alunite occurs in some 
silcrete profiles; 4) valley fUI deposits are up to 100 m thick but could not 
be dated; and 5) calcrete in the valley fills is up to 30 m thick and is locally 

. silicified and/or dolomitized. 

The Lower Cretaceous Bejah Claystone and Samuel Formation have 
a combined thiclaless of about 100 m. Palynomorphs indicate that the Samuel 
Formation formed in a shallow-marine environment near land. Reworked 
Late Permian spores also occur til the Samuel Formation. 

In BMR Browne 1 the Permian Paterson Formation is weathered 
and ferruginized immediately below the disconformity with the Samuel 
Formation. This may indicate pre-Aptian lateritic weathering. A homogeneous, 
fine-gl"ainedsandStone penetrated by Wanna 1 was first Interpreted as Lower 
Palaeozoic Wanna Beds~ However, dating as Early Permian showed that it is 
a lacustrine facies of the Paterson Formation. Geochemical and palynological 
studies on Clays from the . Paterson Formation do not contradict its interpre-
tation as a continental depos it. . . . 

The Wanna Beds conformably overlie the Lennis Sandstone and the 
two formation may extend as far west as longitude 124°30'E. Both units are 
good reservoir rocks as measured porosities of core samples range from 
22.9 to 30.9%, and permeabilities are in the range of 4.1 to 390 Md with an 
average of 177 Md. No fossils have been found in either formation so their 

. dating in the range of Early Cambrian to Early Permian cannot be refined. 

The Lower Cambrian Table Hill VolcaniCS and the Upper Proterozoic 
Babbagoola Beds have also been traced from the central part of the Officer 
Basin to its western edge. 

The prospects for groundwater in the basin sediments in the south­
western part of the Officer Basin are poor. 
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INTRODUCTION 

Between May and Septemper 1971 a geological party from the 
Bureau of Mineral Resources (BMR) and Geological Survey of Western 
Australia (GSWA) mapped twenty-two 1:250 000 Sheet areas in the Western 
Australian part of the Officer Basin. * The stratigraphy of this poorly exposed 
area was established by combining the information obtained from widely 
separated outcrops with the meagre subsurface information available (Lowry, 
Jackson, Van de Graaff, & Kennewell, 1972). However, knowledge of the rock 
succession was fragmentary and stratigraphic relations of the units that were 
defined are mostly not exposed. Therefore, a combined stratigraphic drilling 
and detailed mapping program was planned for 1972 to fill gaps in this 
knowledge and to try to confirm the stratigraphy, which was largely inferred 
from regional comparisons. Drilling was also carried out .near the southwest 
margin of the basin to help the Westem Australian Mines Department appraise 
the groundwater potential. 

This report discusses the results of the stratigraphic drilling; the 
results of the detailed mapping will be reported elsewhere. 

A flexible drilling program was drawn up prior to the start of the 
season with the above objectives in mind. The program was modified at several 
stages as the results of individual holes, and the implications of these1 became 
available. The isolated nature of the area, the lack of good access roads, and 
uncert~in water supplies caused a number of logistical problems, which also 
caused the program to be modified. Towards the end of the field season the 
stratigraphic drilling party worked in close cooperation with a BMR seismic 
party in the northwestern part of theWestwood Sheet area (Fig. 1); the 
drilling party investigated the shallow features of the southwest margin of the 
basin, while the seismic party probed for deeper structural information. 

Between May and December 1972 the Petroleum Technology Section 
of BMR drilled eighteen shallow stratigraphic holes (Table 1, F.ig. 1), totalling 
1689 m. A Mayhew rotary drilling rig was used throughout. 319 m were cored 
with a recovery of 263 m (approx. 80%). The holes in the southwest of the basin 
were cased with water pipe as requested by GSWA. Cuttings were taken from 
1.5 m intervals when drilling with air and from 3 m intervals when drilling with 
mud. A geologist remained on site and made a rapid examination of cores and 
cuttings using a binocular microscope. Geological logs were drawn up as 
drilling progressed. 

* as defined by Lowry, Jackson, Van de Graaff, & Kennewell, (1972). 
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A Widco XNV A wireline logger and an operator, both supplied by 
GSWA were attached to the drilling party, and gamma ray, spontaneous 
potential, point resistivity, and normal resistivity wireline logs were run 
whenever possible. One caliper log was run. Geophysical logging of some 
existing Hunt OU drill holes was also attempted (Table 1). The field logs 
were drawn up at 1:120 scale and then reduced to 1:400 for this report. 
The wireline logs were recorded at 1:600 scale and the traces were then 
manipulated manually to fit into the reduced geological logs included with 
this report. This manipulation involved changing the vertical scale from 
1:600 to 1:400 and reducing the horizontal scale by between two and five times. 

All cores and cuttings are stored at the BMR Core and Cuttings 
Laboratory, Fyshwick, A.C. T., and a detailed re-examination of the material 
was made between August 1973 and January 1974. More than 200 samples 
were selected for additional examination, which included petrological, 
geochemlcal, and palynological work (Tables 1-5). A catalogue of all samples 
selected for further study is given in the Appendix. The palynological study 
undertaken by Dr E. Kemp (BMR) forms part of BMR Bulletin 160; only the 
more important results of that study are outlined here. The location of each 
sample within a drill hole is shown next to the lithologic log of that hole 
(Figs 2-19). 

In this report the new information obtained has been separated into 
two sections. The information On the individual drill holes is presented in the 
order in which the holes were drilled. The more important results and the 
implications of the detailed analyses are discussed under the stratigraphic 
units concerned. 

Sandstone classification follows Pettijohn, Potter, & SIEVER (1972), 
bedding terms follow Ingram (1954), and grain shape, sorting, and size follow 
Powers (1953). 

The holes are named by reference to the 1:250 000 Sheet area in which 
they are located, e.g. BMR Rason 3 refers to the third hole drilled by BMR in 
the Rason, SH/51-3, 1:250 000 Sheet area. To avoid unnecessary repetition in 
the text the prefix BMR has in places been omitted from the name of a drill 
hole where there is no possibility of confusing the BMR hole with any Hunt Oil 
hole. 
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INDIVIDUAL BORE HOLE DATA 

BMR RASON 1 (Fig. 2) 

Position. Lat 28°33'18"S, Long 123°47'36"E; 100 m west of the 
35-mile peg on the bulldozed geophysical traverse line which runs east from 
Squeakers Hill across the Rason 1:250 000 Sheet area (Fig. 1); about 475 m 
above mean sea level. 

Objects. 1) to confirm a 240 m deep, water-bearing depression in 
the basement profile, postulated by Australian Groundwater Consultants on 
the basis of a resistivity survey in this area (A.G.C. 1971). 2) to determine 
depth to, and nature of Precambrian basement; 3) to obtain groundwater 
samples and provide a hole for future pump-testing and other hydrological 
investigations. 

Drilling. The hole was drilled with air to 24 m and then water 
injection to total depth. Drilling with mud was avoided to enable aquifers to 
be recognized more easily. A 6 inch (0.1524 m) OD casing was inserted to 
4.88 m during drilling; it was left in the hole. Difficulty was experienced in 
retrieving cuttings which consisted largely of loose quartz grains. In an 
attempt to run wireline electrical logs 4000 litres of water was poured into 
the hole during a 10 minute period. However, the water was lost into the 
formation at a rate faster than it could be added. Consequently only a gamma 
ray log was recorded. As requested by the Western Australian Mines 
Department a capped, galvanized iron water pipe (5 cm diameter) was run into 
the hole to total depth. 

Results. The expected profile, based on resistivity interpretation (A.G.C., 
1971 p. 5), was: 0 - 10 m dry mudstone, sandstone, silcrete; 10 - 200 m 
saturated sandstone and mudstone; with 'base rock' at about 240 m (Fig. 5). 
The sequence established by drilling is shown in Figure 2; it contrasts 
markedly with the expected profile. 

A thin layer of aeolian or residual red quartz sand (0 to 6 m) 
overlies the Lower Permian Paterson Formation. Between 6 and 15 metres 
the Paterson Formation is altered to a ferric rete composed of strongly 
ferruginized, iron-cemented granules and cobbles of poorly sorted sandstone. 
This ironstone conglomerate represents the upper part of a laterite profile. 
A marked deflection in the gamma ray curve occurs opposite the laterite. 
This anomaly is due to a concentration of thorium (see discussion on page 
29). The dominant lithology in the remainder of the Paterson Formation 
(15 m to 44 m) is white to pale brown, fine to very coarse-grained, angular 
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to sub round ed, poorly sorted, quartz sandstone. Detailed examination of 
cuttings suggests that thin interbeds of red, purple, pink and white, sub­
angular, well sorted micaceous siltstone and sandy siltstone are also pre­
sent, especially below 30 m. The 3 m of Paterson Formation directly over­
lying the basement granite is markedly conglomeratic. These rock types 
are identical to those in many surface exposur~ of the Paterson Formation 
and are interpreted as being of fluvial origin. Decomposed and highly 
weathered porphyritic adamelUte was intersected at about 44 m. The hole was 
com'pleted at 68.5 m in fresh to sUghtly weathered adamellite. 

BMR RABON 2 (Figs 3A & 3B) 

Position. Lat 28°33' 18"S, Long 124°02'42"E; 40 m south of the 
bulldozed geophysical traverse line in the Rason 1:250 000 Sheet area, 
approximately 79.8 km from the start of the line (Fig. 1); about 465 m above 
mean sea level. 

Objects. (essentially the same as Rason 1) 

1) to confirm the subsurface structure suggested by the A.G.C. 
resistivity survey; 2) to determine depth to, and nature of the Precamb rian 
basement; 3) to obtain groundwater samples and provide a hole for future 
hydrological testing. 

Drilling. Air and water injection were used from 0 to 69 m, mud 
from 69 to 88 m, and mud or water, depending upon the formation, from 
88 m to total depth. A 6 inch (0.1524 m) 00 casing was inserted to 4.88 m 
while drilling. Gamma ray and resistivity logs were run to 85 m. Swelling 
clay below 85 m prevented deeper penetration of the probe, although the hole 
was reamed out and cleaned several times with the drill stem. Galvanized 
iron water pipe (5 cm diameter) was inserted to total depth. Large quantities 
of water were used drilling the section above 70 m indicating a high permea­
bility for the friable sandstone in this interval. No groundwater was reported 
by the driller. 

Results. The expected profile, based on resistivity interpretations 
(A.G.C., 1971 p. 5) was: 0 to 3 m dry sand, mudstone, silcrete; 3 m to 
greater than 150 m sandstone: basement deeper than 150 m. The sequence 
established by drilling is shown in Figures 3A and 3B. A one metre layer of 
aeolian sand overlies 143 m of Lower Permian Paterson Formation which 
non-conformably overlies metamorphic basement. 
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The Paterson Formation can be divided into four units: 

1) An arenaceous unit of poorly sorted sandstone, conglomeratic 
sandstone and minor siltstone, probably of fluvial origin, between land 76 m. 
The upper 10 m is ferrugintzed and silicified and represents the upper part 
of a laterite profile. Results of geochemical analyses on cuttings from the 
laterite are discussed on page 30. 

2) A lutaceous unit of interbedded claystone and siltstone with thin 
calcareous sandstone beds between 76 and 134 m. A sharp break between 
this unit and the overlying arenites is seen in cuttings and wireline logs. 
Cores 1 and 2 show details of the rock types and sedimentary structures 
(Fig. 3B). Grey siltstone to silty claystone with coarse 'floating' quartz 
grains is the dominant lithology in core 1; grey, thinly interlaminated, fine 
silty sandstone and claystone is the dominant lithology in core 2. Flame 
structures and syns edim entary brecciaS with clay clasts were seen in both 
cores. A low energy environment of deposition is suggested for the hori­
zontal, parallel, distinct laminations (lacustrine varves?) in the lower section 
of core 2, whilst penecontemporaneous to early post-depositional disturbance 
of sediment is evident in both cores. Ten hard, well-cemented beds of red 
to grey, fine-grained, well sorted, calcareous sandstone were intersected 
between 92 and 121 in. These beds are less than 10 cms thick, they are 
regularly spaced (2 to 4 m apart) within the luttte sequence, and have sharp 
planar contacts. Their regular spacing in a fairly uniform sequence of fine­
grained rocks suggests some periodic control (e.g. climatic?) over current 
velocities or supply of detritus. 

3) a lutaceous unit with sparse pebbles of sandstone, between 135 
and 142 m, grading into .•• 

4) a thin, unbedded, unsorted interval of lithic sandy siltstone with 
abundant quartz grains (fine to granule size) and rock clasts (up to 45 cm in 
size); interpreted as a tillite. The lack of bedding and sorting, the variety of 
rock types present (granite, schist, black siltstone, quartz, quartzite, shale) 
and lack of rounding of clasts are all compatible with a glaCial origin. The 
pebbles present in unit 3 are interpreted as dropstones, in an otherwise fine­
grained sequence. Sakmarian? spores and pollen were identified in cores 1, 
2 & 3 (Kemp, in press). 

The basement is a fresh, hard, quartz-feldspar-biotite migmatite 
with a regular mineral banding dipping at 15° to 20°. 
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BMR RASON 3 (Fig. 4) 

Position. Lat. 28°33'18"S, Long. 123°29'48"E; 30 m north of the 
bulldozed geophysical traverse line in the Rason 1:250 000 Sheet area, 
approximately 33 km from the start of the line; about 485 m above mean 
sea level. 

Objects. (essentially the same as in Rason 1 & 2) 

1) to confirm the subsurface structure suggested by the AGC 
resistivity survey~ 2) to determine depth to, and nature of the Precambrian 
basement; 3) to obtain groundwater samples and provide a hole for future 
hydrological testing. 

Drilling. The hole was drilled with air to 71. 60 m, and from there 
to total depth (T.D. 74.68 m) water injection was used. Casing was not 
inserted during drilling. As the hole was virtually dry only a gamma ray 
log was run. Galvanized iron water pipe (5 cm diameter) was inserted to 
T.D. 

Results. The expected profile, based on resistivity interpretations 
(A.G.C., 1971, p. 5) was: 0 to 15 m duricrust, silcrete, dry mudstone and 
sandstone; 15 to about 130 m mudstone and sandstone; basement between 
130 and 150 m. The sequence established by drilling is shown in Figures 4 
and 5. A partly ferruginized silcrete 6 m thick overlies 25 m of Permian 
Paterson Formation, which in turn nonconformably overlies crystalline 
basement. 

The Paterson Formation can be divided into two units: 

1) An arenaceous unit, consisting of moderately to poorly sorted 
sandstone with minor siltstone and claystone, which is probably of fluviatile 
origin, between 6 and 16 m. 

2) A lutaceous unit, consisting of interbedded claystone and silt­
stone with minor sandstone, which is probably of lacustrine origin, between 
16 and 31.40 m~ 

A fairly gradational contact between the two units is apparent from 
both the cuttings and the gamma ray log. This gradual coarsening upwards 
from fine-grain~d lacustrine deposits into co.arse-grained fluviatile sand­
stones is interpreted as a deltaic sequence. At the base of the lutaceous unit 
a thin bed of coarse-grained to granule-sized, partly well rounded sandstone 
occurs. This sandstone bed is interpreted as a basal sand resting on the non­
conformity surface. 
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The basement is granite which is intensely weathered in its upper
15 m. The minor flow of water encountered around 70 m probably originated
from a highly micaceous shear zone which has been opened by weathering.
The resistivity of 6 ohms/m for a sample indicates a T.D.S. of about 1600
ppm. The sequence established in this drillhole, i.e. fluviatile sandstone and
siltstone overlying lacustrine claystone and siltstone is similar to the
upper part of the sequence encountered in Rason 1 & 2.

The upper part of the sequence encountered in this hole is intensely
ferruginized and silicified. The gradational nature of the contacts indicates
that the ferruginized silcrete and the silcrete are weathered and chemically
altered sediments from the Paterson Formation. The lateritized part of the
profile shows the distinct positive kick in the gamma ray log already observed
in Rason 1 & 2 (see discussion on page 29).

The subsurface geology indicated by the stratigraphic drilling con-
trasts markedly with the interpretation based on the resistivity survey
(A.G.C., 1971). The drilling results suggest that the basement surface slopes
gently to the east, and does not contain the depressions filled with water-
saturated sediments indicated by the resistivity survey (Fig. 5). Only in
Rason 2 where the basement rocks penetrated are fresh, does the predicted
depth to basement correspond reasonably well with the actual depth to
basement. In Rason 1 & 3, however, the basement rocks are weathered and
there is poor correspondence between the predicted depth to basement and
the real depth.

BMR NE ALE lA and 1B (Figs 6a & 6b)

Positioq. Lat. 28 ° 18'18"S, Long. 125 ° 56'36"E; approximately
12.8 km east of Neale Junction and 35 in north of the Emu Road; about
328 m above mean sea level. The hole is sited over a pronounced positive
gravity anomaly.

Objects. 1) to test the stratigraphic sequence, which was expected
to be as follows: (top) Paterson Formation, Lennis Sandstone, Table Hill
Volcanics, Proterozoic sediments; 2) to obtain samples from the various
rock units suitable for palaeontological and/or radiometric dating; 3) to
obtain groundwater samples and provide a hole for future hydrological
testing; 4) to investigate the pronounced positive gravity anomaly.
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Drilling. Neale 1A was drilled with air to 21.33m. Intense caving of
loose sand necessitated a change to mud drilling. A 6 inch (0.1524 m) OD
casing was inserted to 29.42 m while drilling ahead to 33.83 m. The casing
was then pulled out and the hole reamed, and casing was re-inserted to
33.83 m and cemented in. Drilling with mud was continued to 86.87 m at which
depth circulation started coming up on the outside of the casing. Neale lA
was therefore abandoned and the hole was redrilled as Neale 1B three metres away.
A 6 inch (0.1524 m) casing was inserted to 4.72 m and cemented in, and mud
drilling was done from 4.76 to 205.75 m (T.D.). Gamma ray, spontaneous
potential and point resistivity logs were run to T.D. Galvanized iron water pipe
(5 cm diameter) was inserted to T.D.

Results. The sequence commences with aeolian sand from 0 to about
1.5 m. From 1.5 to 9 m the sand has been cemented by CaCO Q to form a cal-
crete. A poorly consolidated sandy sequence follows down to bout 30 m. The
top of the Paterson Formation is located somewhere in this interval, but as no
distinct laterite horizon is developed the exact position of the contact between the
overlying aeolian sand and the Paterson Formation is uncertain. A well developed
silcrete horizon is present between 28 and 29 m. In cuttings from the top of
this silcrete the silicification occurs along cracks or joints and along tubular
features. The interval from about 15 to 39.50 m is interpreted as a fluvial
deposit, as it consists of moderately to poorly sorted, coarse-grained sandstone.
The interval from 39.50 to 56.30 m consists of finer grained sediments and is
interpreted as a lacustrine deposit. From 56.30 to 57.80 m there is a conglo-
meratic sandstone which is interpreted as a sandy tillite on the basis of a
comparison with the sequence exposed at Lat. 28 041 1 35"S, Long. 125 ° 5130"E,
where the Paterson Formation overlies the Warma Beds with a sandy basal
tillite. However it is not possible to discount the possibility that this is a basal
conglomerate of non-glacial origin. Sparse fragmented spores and pollen indi-
cating a Sakmarian age were retrieved from a sample taken at 56.69 m (Kemp,
in press).

In the cuttings from the Paterson Formation a milky blue variety of
quartz is common. Identical quartz occurs in granitic rocks in the southwest
corner of the Neale Sheet area. Oolitic chert pebbles in the sandstone
indicate that there was also a source of sedimentary rocks in the provenance
area.

The grey sandstone, siltstone and claystone sequence intersected
between 57.80 and 138 m is interpreted as Wanna Beds. Compared to the
exposures of the Wanna Beds in the Mason, Wanna and Waigen 1250 000
Sheet areas the sequence encountered in Neale lA and 1B is relatively rich in
clay. Notable is the occurrence of clay matrix in an otherwise mature sandstone
(e.g. core 1). The well preserved cross-bedding with dips up to 30 0 and the
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good sorting and rounding evident in core 2 are features similar to those
noted in outcrops of Wanna Beds. Samples from core 1 (66.82 m) and core 2
(112.08 m) were examined for palynomorphs, but none were found.

A sequence of red, fine to medium-grained sandstone with minor
claystone, interpreted as Lennis Sandstone, was intersected between 138 m
and 205.74 m (T.D.). Red sandstone cuttings were first identified at 138 m;
they had completely replaced the grey sandstone cuttings at about 150 m. The
boundary between the Wanna Beds and the Lennis Sandstone, therefore, appears
to be gradational; a similar feature to that observed at Grid Reference 649596
in the Waigen Sheet area where the contact between the two formations is
exposed. The Lennis Sandstone comprises red, fine to medium-grained,
moderate to well-sorted, cross-bedded, micaceous sandstone with claystone
beds. A sample from core 4 (203 m) was examined for palynomorphs but none
were found. Permeability and porosity measurements were made on samples
of Wanna Beds and Lennis Sandstone (Table 4).

The objective of penetrating the Table Hill Volcanics and underlying
sequence was not achieved. The reason for the presence of a pronounced
positive gravity anomaly in the Neale Junction area cannot be deduced from the
results of drilling.

BMR NEALE 2 (Fig. 7)

Positiono Lat. 28 °47'48"S, Long. 15 °46'12"E; 3.5 km northeast
of benchmark XP 63; 15 m northwest of the Rawlinna-Warburton Road;
about 270 m above mean sea level. The hole was sited in a slight depression
in order to avoid drilling through a thick cover of superficial deposits.

Objects. 1) to obtain information on the lithology of the Plumridge
Beds which on geomorphological grounds were considered to extend into this
area; 2) to obtain samples for palynological dating, and 3) to provide a hole
for future hydrological testing.

Since the drilling project was completed mapping has shown that the
Plumridge Beds are only a useful stratigraphic unit if they are considered part
of the Miocene Eucla Basin sequence. The extent of the mostly marine
Miocene sediments in the Eucla Basin is determined on geomorphological
characteristics, and is considered to coincide with the extent of the Bunda
Plateau. Although alluvial/colluvial sediments similar to those occurring in the
Plumridge Beds are present in many valley fills in the Officer Basin, and
though they may in places grade into the Plumridge Beds, they are not considered
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part of that unit. The alluvial/colluvial sediments that were drilled through in 
Neale No.2 are therefore not described asPlumridge Beds. 

Drilling. Neale 2 was drilled with air to 16.76 m. From there to 
74.76 m (T .0.) the hole was drilled with mud. During drilling a 6 inch (0.1524 m) 
00 casing was inserted to a depth of 4.88 m. Gamma raY1 spontaneous potential, 
point resistivity and normals resistivity logs were run to T.D. Galvanized 
iron water pipe (5 cm diameter) was inserted to T .0. following the completion 
of the hole. 

Results. The sequence was expected to consist of a few metres of 
aeolian sand and kankar overlying several tens of metres of Plum ridge Beds, 
which at the type locality consist of partly calcareous conglomeratic sandstone 
containing laterite and silcrete pebbles1' overlying a finer grained, moderate to 
poorly sorted siltstone and sandsto'ne sequence (Van de Graaff & Bunting, in 
prep.). The top of the Paterson Formation was expected at about 50 m. 

The hole penetrated about 4 m of aeolian sand, 1 to 2 m of calcareous 
sand (kankar), a predominantly poorly sorted conglomeratic sandstone sequence 
between 6 and 45 m and a pebbly claystone sequence between 45 m and 74.76 m 
(Fig. 7). It is not possible to positively relate the sequence drilled to the expected 
stratigraphy. The slightly calcareous conglomeratic sandstone containing 
silcrete :pebbles between 10 and 18 m' is similar to the upper part of the 
Plumridge Beds at the type section. The lutaceous sequence below 45 m is 
lithologically similar to the lacustrine Paterson Formation seen in BMR Rason 
2. Palynological examination of specimens from core 1 (56.99 m and 58.21 m) 
produced sparse fragmented ?Sakmarian spores and pollen confirming the 
interpretation of this sequence·as Paterson Formation. A detailed examination 
of core t was made in Canberra. It consists of parallel-Iamiilated, light and 
dark grey, silty claystone containing sparse pebbles of decomposed granite, 
quartzite and siltstone and rare ferruginized rod-like. structures, 0.5 cm in 
diameter and 3 to 4 cm long (?fossil wood). This lithology is very similar to 
that seen in BMR Rason 2 between 80 and 140 m and is Similarly interpreted 
as a possibly varved lacustrine deposit with sparse drop pebbles. The poorly 
indurated conglomeratic sequence between 18 arid 45 m can either be interpreted 
as a Tertiary alluvial/colluvial deposit or as fluvial Paterson Formation. The 
cuttings for this interval are not suitable for palynological work so it is not 
possible to pinpoint the contact between the two units. The gamma ray curve 
has been us ed to draw a somewhat arbitrary boundary between the alluvium/ 
colluvium and the Paterson Formation at about 25 m (Fig. 7). Below this depth 
the gamma ray curve shows a gradual overall deflection to the right which is 
overprinted by many small scale variations. The clay fraction of five samples 
of Paterson Formation from core 1 was submitted for trace element analysis. 
The results are' shown in Table 2 and discussed on page 37. 
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BMR NEALE 3 (Fig. 8)

Position. Lat. 28 ° 1900"S, Long. 125 °49'12"E; 1.1 km south of Neale
Junction and 25 m east of the Warburton-Rawlinna road (at the foot of the
first sand dune on the western side of the road); about 335 m above mean sea
level. This hole was sited on patchy calcrete in an area of aeolian sand.

Obj ects. 1) to obtain water supplies for drilling a deep stratigraphic
hole in the Neale Junction area. This hole VIM drilled before the other holes
in the Neale Sheet area, but it was not named until Neale 1A, 1B & 2 had been
drilled.

Drilling. The hole was drilled with air to 9.15 m. From there to 38.10 m
(T.D.) air and water injection were used. During drilling a 6 inch (0.1524 m)
OD casing was inserted to 10.67 m. As the hole was virtually dry only a gamma
ray log was run to T.D.; the hole was abandoned when it failed to locate adequate
water supplies.

Results. The sequence was expected to consist of 10 to 15 m of
water-bearing calcrete overlying the Paterson Formation, but only about 2 m of
poorly developed calcrete was intersected. Surprising features of the sequence
were that ferruginous laterite is very poorly developed and that silcrete occurs
in sandstones of the Paterson Formation.

The Paterson Formation can be divided into two units:
1) An arenaceous unit, consisting of moderately to poorly sorted, fine-grained
to granule-sized sandstone and minor siltstone and claystone, which extends
from about 4 m to about 29 m.

2) A more lutaceous unit, consisting of claystone, siltstone and sandstone, which
extends from 29 to 38.10 m T.D.).

The upper unit is interpreted as a fluviatile deposit, whereas the lower
unit is of lacustrine to fluviolacustrine origin. The sequence encountered is
very similar to the sequence in the upper part of Neale lA & 1B.

A marked deflection on the gamma ray curve was recorded at 11 m
within the silicified Paterson Formation.

A minor seepage of water was reported from the lower part of the
hole, but the hole was abandoned as being an inadequate source of drilling water.
Consequently, Neale 1 and 2 were drilled using water carted from Laverton,
involving a return trip of 380 km.
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BMR WANNA 1 (Fig. 9a & 9b)

Position. Lat. 28 °22'04"S, Long. 127 °37'44"E; 3.8 km southast
of benchmark X0 37, 40 m south of the Emu road; about 400 m above mean
sea level. The drill site was chosen on an elevated spot in order to penetrate
as complete a stratigraphic sequence as possible.

Objects. 1) to obtain stratigraphic'information on the expected
sequence of Paterson Formation, Wanna Beds and Lennis Sandstone in an area
of poor outcrop; 2) to obtain samples suitable for palaeontological dating
from the Wanna Beds and the Lennis Sandstone, and 3) make comparisons with
the upper part of the sequence encountered in Continental Oil's Birksgate No. I
Well, 245 km to the east-northeast.

The drill hole was sited close to the border between the Vernon and
Wan= 1250 000 Sheet areas. Both Sheet areas have an extensive aeolian sand
cover and contain only a few rock outcrops. Paterson Formation crops out
along the western edge of Vernon, 150 km to the west of the drill hole; Wanna
Beds crop out 20 km due east; and possible Lennis Sandstone crops out 23 km
to the northeast. The expected stratigraphy was - thin conglomeratic Paterson
Formation overlying Wanna Beds up to about 150 m thick overlying Lennis
Sandstone several hundred metres thick. The sequence that was established by
drilling contrasts markedly with that expected; it also has important implica-
tions for the regional geology of this part of the Great Victoria Desert. The
interpretation of the stratigraphy made at the well site had to be completely
revised when Early Permian spores were recovered from core 2.

Drilling. The hole was drilled with mud from ground level to 154.53 m
(T.D.). Six inch (0.154 m) casing was inserted to 2.43 m during drilling.
Gamma ray, spontaneous potential, point resistivity and normals resistivity
logs were run to T.D. As no aquifers were reported by the driller water pipe
was not inserted on completion of the hole, and it was abandoned when carted
drilling water supplies were exhausted.

Results. Sandy laterite (0 to 3 m) overlies a ferruginized and silicified
pebbly sandstone sequence between 3 and 8 m. This thin interval at the top of
the hole is interpreted as lateritized fluviatile Paterson Formation. Between
8 and 129 m the cuttings show that the drill hole penetrated a monotonous
sequence of brownish grey, silty, medium to fine-grained, carbonaceous quartz
wacke containing some well-rounded to spherical quartz grains, and numerous
woody fragments. Bedding was not evident in most of core 2, but the interval
31.80 to 32.00 m was brecciated (?slump breccia) and complexly bioturbated.
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Parts of the core showed strong effervescence with 10% dilute HCI, whilst 
other parts were apparently non-calcareous. As the rock types intersected 
were most unlike the typical Paterson Formation this sequence was initially 
interpreted as Wanna Beds. However, palynological investigation of specimens 
364a, b, & c from core 2 recovered excelfently preserved Sakmarian? spores, 
showing that this sequence is Early :Permian in age and therefore belongs to 
the Paterson Formation. An interesting feature is the common presence of well 
rounded quartz grains in an otherwise generally subangular to sub rounded 
medium to fine-grained wacke. Well rounded quartz grains have seldom been 
seen in the Paterson Formation before, and then only as sparsegrains within 
lacustrine claystones. They may be derived from sandstones of the Wanna 
Beds, which are relatively rich in such grains. Although only one core was 
taken in this sequence, the geophysical logs and cuttings indicate a uniform 
lithology throughout the interval 8 to 129 m. A change in lithology takes place 
at about 129 m. The deflection of the gamma ray curve to the left between 129 
and 148 m is probably caused by a sandy unit. Between 148 and 154.53 m 
(T .D.) a more clayey unit is indicated by a marked deflection in the gamma ray 
curve to the right. Detailed petrological investigation of core 3 shows that it is 
weakly consolidated, greenish-grey, lithic conglomeratic mudstone. Bedding 
is not apparent and hand specimen examination and a sieve analysis shows the 
rock to be very poorly sorted. Half the core was broken up and the non-clay 
fraction was Sieved, washed, and examined under a binocular microscope. It 
consisted of about 70 percent quartz and 30 percent rock fragments. These 
constituents range in size from very fine-grained (0.063 mm) to 6 cms~ 
roundness ranges from angular to well rounded, but is dominantly sub rounded 
to rounded. Over 100 rock fragments were examined; they were composed of 
the following rock types (in approximate order of abundance) - quartzite, 
gneisS, oolitic and pisolitic chert, granite, sandstone, schist, vitric tuff?, 
glauconitic sandstone, siltstone, black chert, banded haematitic chert, and 
quartz feldspar porphyry. The palynological results and detailed petrological 
examination of core 3 indicate that the rocks in the lower part of the hole 
are tillites and glaCiolacustrine sandstones of the Paterson Formation. 
The clasts in the tillite are of rock types that are common in the Archaean 
basement rocks and the overlying Proterozoic sedimentary rocks to the west. 

BMR YOWALGA 1. 2 & 3 

Three seismic shot holes were drilled 2 km southwest of Yowalga 4. 
Cuttings taken by the seismic party drilling crew were logged by P. Kennewell 
(BMR geologist). The three holes were all located within 500 m of each other. 
Yow alga 1 was drilled to 90 m, Yowalga 2 to 30 m, and Yowalga 3 to 100 m; 
all holes were used for deep seismic shots. 
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The cuttings show a similar sequence to Yowalga 4, i.e., 10 to 15 m
of siltstone overlying coarse-grained and conglomeratic sandstone. Ferrugin-
ization and silicification of rocks is common in the top 20 m, and its intensity
decreases with depth. The sandstone at the bottom of Yowalga 3 (100 m) was
still slightly weathered indicating that the weathering profile extends to con-
siderable depths in the porous and poorly sorted sandstones of the Paterson
Formation.

BMR YOWALGA 4  (Fig. 10)

Position, Lat. 26 °50'04"S, Long. 125 °37'33"E, at SP (Shot Point)
604 on the BMR seismic line; about 460 m above mean sea level.

Objects. 1) to obtain information on the lithology of the Samuel
Formation and the underlying Paterson Formation, and to establish the nature
of the contact; 2) to obtain samples suitable for palynological dating of these
units, and 3) to core through the complete weathering profile.

Drilling. The hole was drilled with air to 12.20 m and with mud
from 12.20 to 42.97 m (T.D.). It was cored continuously from 13.71 m to T.D.
Gamma ray, spontaneous potential and point resistivity logs were run to T.D.
Casing (0.1524 m - 6 inch) was inserted to 1.22 m during drilling. Water
pipe was not inserted in the hole after completion; the hole was abandoned.

Results. A sandy laterite that causes a distinctive deflection in the
gamma ray curve was penetrated between 0 and 6.30 m. It grades downwards
into a variegated, slightly micaceous siltstone sequence (6.30 m - 14.00 m)
that was initially interpreted as being part of the Samuel Formation. However,
close examination of nearby breakaways showed that this fine-grained rock
contains cobble-sized erratics which are interpreted as glacial dropstones.
The interval 6.3 to 14.00 m was therefore included with the underlying coarser
grained rocks in the Paterson Formation. The variegated coarse-grained and
conglomeratic sandstone sequence with cross-stratification and thin beds of
siltstone and claystone intersected between 14 and 42.97 m (T.D.) is inter-
preted as fluviatile Paterson Formation.

The hole was abandoned when local outcrop examination showed that
the hole had been spudded Into Paterson Formation and not the overlying
Samuel Formation. The objectives of this hole were fortunately attained in
BMR Browne 1. A specimen of pale yellow siltstone from 41.74 m was
examined for palynomorphs, but none were found.
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BMR TALBOT 1. (Fig. 11)

Position. Lat. 26 °09'12"S, Long. 126 °32'30"E, just west of the
Warburton-Rawlinna road where it branches off from the Warburton-Laverton
road about 1 km southwest of Blacks Lookout; about 445 m above sea level.
This site is located on the alluvial flat of Elder Creek. It was a convenient
starting point for a series of five holes drilled along a line perpendicular
to the strike of the Townsend Quartzite.

Objects. The Upper Proterozoic sediments overlying the Townsend
Quartzite and underlying the Table Hill Volcanics, are incompletely known
because of very poor exposure. To supplement the sketchy knowledge obtained
from surface studies five shallow holes were drilled along a line perpendicular
to the strike of the Townsend Quartzite in the Browne Range.

Drilling. Talbot 1 was drilled with air to a depth of 10.67 m and
with mud from 10.67 to 33.06 m (T.D.). Casing was not inserted during
drilling. Gamma ray, spontaneous potential and point resistivity logs were run
to T.D. Water pipe was not inserted after completion of the hole; the hole was
abandoned.

Results. The sequence encountered consists of fine-grained alluvium
or aeolian sand (0 to 4 m) overlying a conglomeratic sandy limestone to
patchily cemented conglomeratic sand (4 to 24 m) of alluvial origin. This
moderately well developed calcrete overlies poorly consolidated sandstone
(24 to 28.50 m) which is still interpreted as alluvium. The lower part of this
sandstone consists of probably little reworked debris from the Townsend
Quartzite, and the contact with the Townsend Quartzite (28.50 to T.D.) is
gradational. The absence of the Lefroy Beds in this hole is due to fairly
extensive erosion by Elder Creek before the deposition of the alluvium
occurred. A thin section from core 1 shows that the Townsend Quartzite here
is a poorly sorted quartz arenite composed predominantly of well rounded
quartz grains, but with a few grains of chert and accessory zircon. It is
cemented with quartz in crystallographic and optical continuity with the
detrital quartz; dust rims separating the highly rounded detrital grains from
the secondary overgrowths are common.

BMR TALBOT 2. (Fig. 12)

Position. 610 m to the southwest of Talbot 1; about 445 m above
mean sea level.
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Objects. As for Talbot 1.

Drilling. The hole WS drilled with air to a depth of 7.50 m and
with mud from 7.50 to 13.72 m (T.D.). Casing was not inserted during drilling.
As this was only a very shallow hole, gamma ray and electrical logs were
not run. Water pipe was not inserted after completion of the hole; the hole was
abandoned.

Results. Partly calcreted, poorly consolidated alluvial sand and
conglomeratic sand were penetrated from 0 to '7.50 m. A well indurated
conglomeratic sandstone, misinterpreted at the well site as Proterozoic
fluvioglacial Lupton Beds, was intersected between 7.5 and 13.72 m (T.D.).
The hole was then completed at this depth as it had apparently fulfilled its
objectives. Detailed examination of core 1 shows, however, that the interval
7.5 to 13.72 m is still part of calcareous conglomeratic alluvium and not the
Lupton Beds. Core 1 is a mottled reddish-brown to white, very poorly sorted,
pebbly conglomeratic sandstone with a calcareous matrix. Numerous haematitic
and goethitic sandstone pisoliths and fragments derived from the Miocene?
duricrust were found in the conglomerate. A large fragment of weathered
Townsend Quartzite was found at the bottom of core 1. The hole therefore did
not achieve its objectives.

BMR TALBOT 3. (Figure 13)

Position. 1220 m southwest of Talbot 1; about 445 in above mean
sea level.

Objects. As for Talbot 1.

Drilling. The hole was drilled with air to a depth of 6.09 m, and with
mud from 6.09 to 77.36 m (T.D.). Casing was not inserted during drilling. Gamma
ray, spontaneous potential, point resistivity, and normaLs resistivity logs were
run to T.D. Water pipe was not inserted after completion of the hole; the hole
was abandoned.

Results. Well indurated Proterozoic bedrock dipping at 25 ° to 30 °
was penetrated at about 52 m. Overlying this is a weakly consolidated, conglo-
meratic sandstone of unknown age. Calcreted alluvium containing laterite frag-
ments and rock debris (igneous and volcanic clasts), probably derived from the
Blackstone Ranges area to the northeast, occurs from the surface down to about
22m. The interval 22 to 52 m could be either a continuation of this Quaternary
alluvial deposit or a fluvial facies of the Paterson Formation. The cuttings in
this interval were not suitable for palynological study so a choice between the
alternatives is not possible.
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A reddish brown and green, laminated and fissile, micaceous siltstone
and claystone sequence dipping at 25 ° to 30 0 was penetrated between 52 and
7.36 m (T.D.). The top of this interval is well defined by the gamma ray log.
Thin sections from core 2 show the lutites are mainly composed of angular
to subrotmded quartz and completely altered feldspar? grains (mainly less
than 0.1 mm in size) in a clayey matrix. Many of the grains are extremely
angular and several elongated slivers of feldspar were seen, suggesting
minimal abrasion of grains prior to deposition. Bedding is irregular in several
places because of flame structures, breccias and cross-lamination. Lowry
et al., (1972) describe white and purple-weathering, laminated to thinly bedded
siltstone, and very fine-grained sandstone overlying the Townsend Quartzite
in Ainslie Gorge, 10 km southeast of the drill hole, and call these the Lefroy
Beds. It is most likely that the siltstones intersected in this hole correlate with
the Lefroy Beds.

BMR TALBOT 4. (Fig. 14)

Position: 1830 m southwest of Talbot 1; about 445 m above mean sea
level.

Objects: As for Talbot 1.

Drilling: The hole was drilled with mud from 0 to 69.63 m (T.D.).
No casing was inserted in the hole during drilling. Gamma ray, spontaneous
potential, point resistivity and normals resistivity logs were run to T.D.
Water pipe was not inserted on completion; the hole was abandoned.

Results: Conglomeratic sand with minor silt and clay, which is of
alluvial origin, is present from 0 to 6 m. A slightly calcreted sandstone which is
probably also of alluvial origin extends from 6 to 18.25 m. The interval from
18.25 to 54.80 m consists of poorly sorted, very coarse-grained sand with silt
and clay. The cuttings at 34 m contained granules of ironstone which can either
be reworked laterite pellets or they can represent a poorly developed in situ
laterite. In either case the interval from 18.25 to 34 m is interpreted as an
alluvial deposit. The interval from 34 to 54.60 m is lithologically very similar
to the overlying sequence and is tentatively interpreted as alluvium, but if the
ironstone at 34 m is an in situ laterite the sequence from 34 to 54.60 m would
have to be interpreted as Paterson Formation. The cuttings for this interval
were all found to be unsuitable for palynological examination. A red silty
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sandstone from 42.67 to 45.72 m was nevertheless examined and, as expected,
proved to be barren.

The cuttings and gamma ray log indicate a well indurated lutaceous
unit below about 55 m. Grey, red and green claystone, siltstone, and fine-grained
sandstone were prominent in the cuttings down to 67 m, but below this fine-
grained sandstone 113 dominant. A large thin section of core 1 (spec 73880223)
shows that the sandstone is a fine-grained quartz wacke containing numerous
thin (1 to 2 mm) laminae of brown siltstone that commonly have sharp bases
and gradational tops. The sandstone is composed largely of angular to sub-
angular quartz grains (75%) tightly to loosely packed in a clay matrix (20%).
Numerous thin flakes of muscovite are also present. Bedding is irregular
because of the presence of flame structures, siltstone clasts, roll-over type
structures and numerous other erosional breaks. The flame and roll-over
structures suggest high sedimentation rates. The lack of abrasion of constituent
grains, the random orientation of muscovite flakes, and the lack of winnowing
of matrix, also indicate rapid deposition in an area not far from the provenance.
A ?tectonic dip of 10 ° was measured in a part of the core that has less-disturbed
bedding laminations.

The red and green lutites between 55 and 67 m look identical to those
intersected in the bottom of Talbot 3 and are therefore correlated with the
Lefroy Reds. The reddish-brown sandstone at the bottom of Talbot 4 may
be a facies of the Lefroy Beds that has not been seen in the very poor surface
exposures.

BMR TALBOT 5. (Fig. 15)

Position. 2440 m southwest of Talbot 1; about 445 m above mean sea
level.

Objects. As for Talbot 1.

Drilling. The hole was drilled with mud from 0 to 95.10 m (T.D.).
No casing was inserted during drilling. Gamma ray, spontaneous potential,
point resistivity and normaLs resistivity logs were run to T.D. Waterpipe
was not installed after completion of the hole; the hole was abandoned.

Results. A Cainozoic alluvial deposit composed of conglomeratic
sand, silt and clay containing ironstone pisoliths and igneous and metamorphic
pebbles was penetrated between 0 and about 20 m. Between 20 and 95.10 m
(T.D.) the hole penetrated a sequence of lutites containing sparse granules and
pebbles. At the well site the interval from 20 to 60 m was interpreted as
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lacustrine Paterson Formation and the interval from 60 m to T.D. as inter-
bedded Proterozoic sandstone, siltstone and claystone. A more detailed
analysis of core 1 and the cuttings from above suggest the following more
likely interpretation. Core 1 is a diamictite and is probably a tillite of the
Proterozoic Lupton Beds. The rock is a very poorly sorted, green, lithic
conglomeratic mudstone. Angular to subrounded clasts of mainly green and
brown siltstone up to 7 cm across form about 50 percent of the rock; they
are loosely packed in a green clayey matrix. Claes of weathered igneous
and/or metamorphic rocks are also present. Bedding was generally absent
although dips of 25 ° to 30 0 were indicated by some sandy laminae. The
cuttings above core 1 do not show any marked change throughout the whole
interval from the core up to 20 m, but all the geophysical logs show a change
in character at about 58 m. This may indicate the top of the Lupton Beds, in
which case the interval above could best be interpreted as possible lacustrine
clay of the Paterson Formation; if not, it may just reflect a change in
weathering, in which case the whole interval from 20 to 95.10 m can be
interpreted as Lupton Beds. None of the material retrieved was considered
suitable for palynological examination. The possibility that the diamictite may
be the result of a mud flow rather than deposition from ice cannot be discounted.
The probable tectonic dip of 25 ° to 30 ° would favour an interpretation as
Proterozoic glacial Lupton Beds rather than Permian glacial Paterson
Formation. The presence of slickensides along joints and minor faults in core 1
is also more compatible with the suggested Proterozoic age. Disseminated
scales and tabular crystals of hematite were seen along joint faces and in
small cavities at 92.96 m.

BMR BROWNS 1. (Figs 16a & b)

Position. Lat. 25 °32'04"S, Long. 125 ° 16'30"E, approximately 130 m
southwest of Mount Beadell triangulation beacon; about 540 m above mean sea
level. The hole was sited on the highest accessible point in order to drill
through as complete a sequence as possible.

Objects. 1) to core continuously a section through the Bejah
Claystone, Samuel Formation, and the upper part of the Paterson Formation,
which can be used as a reference section for the first two units; 2) to
determine the thickness of the Cretaceous deposits in this area; 3) to obtain
dateable samples from the various units and especially from the basal part
of the Samuel Formation and the upper part of the Paterson Formation.
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Drilling. The hole was drilled with mud from 0 to 121.92 m (T.D.). 
It was cored continuously from 7.62 to 121.92 m. Casing (0.1524 m - 6 inch) 
was inserted to 4.57 m during drilling. Gamma ray, spontaneous potential, 
point resistivity and normals resistivity logs were run to T.D. The hole 
was abandoned. 

Results. Between 0 and 4 m the hole penetrated strongly silicified 
Lampe Beds with a conglomeratic and brecciated appearance that indicates 
minor reworking of the rock. The Bejah Claystone, a cream, pink, and purple, 
thinly bedded to laminated claystone sequence was intersected between 4 and 
30 m. Thin sections show that the Bejah Claystone containS sparse angular 
grains of quartz and mica in a submicroscopic matrix. Multichambered 
Radiolaria are present in specimens 73880238 and 73880247. X-ray diffraction 
analyses (see Appendix) and chemical analyses (Table 2) show that the Bejah 
Claystone is mainly composed of quartz and kaolinite. Specimen 73880242 has 
a very unusual chemical composition when compared with the other samples 
analysed. X-ray diffraction examination shows that this rock is probably 
composed of alunite, a potassium aluminium sulphate hydroxide with a 
composition of KAI3(SO 4) 2 (OH)R· Veevers and Wells (1961, p. 70) also report 
alunite in the Bejall Claystone ih the southeast corner of the Morris Sheet area, 
200 km to the north of Browne 1. The significance of the results of the chemical 
analyses are discussed on page 31. 

A surface section measured on the north side of Mount Beadell 
indicates that the Bejah Claystone has a maximum preserved thickness of 35 m 
in this area. 

The Samuel Formation was intersected between 30 and 109 m. It has 
a gradational upper contact with the Bej ah Claystone, but a sharp lower contact 
with the underlying Paterson Formation. The Samuel Formation is predominantly 
fine-grained, feldspathic, silty and well bioturbated. In Browne 1 it can be 
divided into two units. Between 30 and 70 m is a sequence of mottled and 
variegated, moderately sorted, feldspathic quartz wacke, siltstone and claystone. 
Between 70 and 109 m grey to black, micaceous, carbonaceous, glauconitic, 
and feldspathic siltstone and claystone is dominant. This lower interval is well 
bioturbated and containS a cyclic sequence between 80 and 90 m, and black, 
pyritic claystone (?euxinic) at 90 m. 

The sandstones in the Samuel Formation are commonly feldspathic, 
suggesting that the detritus was derived from a source rich in feldspar, e.g., 
igneous rocks. Weathered feldspar grains (30 to 40 percent of total rock) 
outnumber quartz grains (20 to 30 percent of total rock) in thin sections of 
silty sandstone at 38.68 mt 64.01 m and 70.41 m. 
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The Bejah Claystone and the upper part of the Samuel Formation
are barren of palynomorphs. The darker, carbonaceous lutites penetrated
between 70 and 109 m are richly fossiliferous and the palynomorphs indicate
an Early Cretaceous age. The palynology, mineralogy and sedimentary
structures all indicate a shallow marine environment of deposition.

A change in lithology, drill penetration rate and geophysical log
characteristics at 109 m marks the contact between the Samuel Formation
and underlying Paterson Formation. The actual contact is probably located
in a poorly consolidated, limonitic sandy interval containing three hard,
intensely ferruginized bands, one of which had a Collenia-like structure.
Two characteristic features of the Samuel Formation, glauconite grains and
Aptian palynomorphs, were identified down to 107 and 108.97 m respectively.
Detailed examination of the cores shows a marked change to coarser grained,
less silty sandstones below 109 m. Loose, porous, poorly indurated, medium
to coarse-grained sandstone containing sparse quartz granules comprises the
interval 109 to 121.92 m (T.D.). The change in lithology, lack of Aptian
spores, and lack of glauconite below 109 m are considered good indicators of
the difference between shallow marine Lower Cretaceous Samuel Formation
and fluviatile Lower Permian Paterson Formation.

BMR Browne 1 is the most complete section of Cretaceous strata in
the Officer Basin and as such is an ideal reference section for the Bejah
Claystone and Samuel Formation. The preserved combined thickness of the
Bejah Claystone and Samuel Formation in Browne 1 is only 106 metres, much
thinner than the 300 m estimated from seismic surveys and regional mapping
(Lowry et al., 1972).

BMR WESTWOOD 1. (Fig. 17)

Position. Lat. 27 °02'42"S, Long. 124 °49'06"E; at BMR shotpoint 395,
approximately 200 m south of the Warburton Road; about 450 m above mean
sea level.

Objects. 1) to core continuously a section through the Table Hill
Volcanics, the presence of which had been established by a seismic survey;
2) to obtain basalt samples suitable for geochemical and radiometric studies:
3) to obtain information on the sediments underlying the Table Hill Volcanics.
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Drilling. The hole was drilled with air from 0 to 4.57 m. From 
4.57 to 85.34 m (ToO.) the hole was cored continuously, using mud. Gam..ll1a 
ray, spontaneous potential, point resistivity and normals resistivity logs 
were run to T .0. Casing was not inserted during drilling and the hole was 
abandoned. 

Results. From 0 to 2 m the hole penetrated a poorly sorted colluvial 
deposit or an in situ weathering residue. The presence of sandstone fragments 
in this interval indicates that the top of the bas alt in this hole is probably very 
close to the stratigraphiC top of the basalt unit. Similar sandstone overlying 
the basalt was encountered in nearby shotholes. The Table Hill Volcanics were 
intersected between 2 and 74 m. Their macroscopic characteristics here are very 
similar to those observed elsewhere. The presence of a thin sandstone interval 
from 22 to 23 m indicates that the Table Hill Volcanics in this area consist of 
at least two separate flows. Detailed petrological and geochemical analyses 
(Table 5) confirm that there are two flows and also allows comparisOns with 
similar basalts in the Northern Territory. 

A pale red to brown, fine to coarse-grained, cross-laminated sand­
stone was intersected between 74 and 85.34 m (T.D.). Thin sections show that 
the rock is a lithic feldspathic quartz arenite with a quartz and calcite or 
dolomite cement. Specimens 73880332 and 333 are predominantly fine to very 
fine-grained and well sorted. Specimen 73880329 is bimodally sorted (1.0 mm 
and 0.1 mm). In all thin sections the detrital grains are predominantly sub­
angular to sub rounded and are made up of quartz (60-70%), feldspar (20%), 
chert and sandstone ( < 5%). The coarse grains in specimen 73880329 were 
very well rounded and form cross-laminae in the hand specimen. The remnants 
of an intergranular cement of calcite crystals are evident in the thin sections. 
Much of the quartz has complex undulatory extinction with strongly sutured 
intercrysta boundaries. 

The sedimentary textures and structures suggest a shallow marine 
environment of depoSition with the detrius derived from a provenance containing 
metamorphiC rocks and chert. The red colour is due mainly to limonitic 
staining of the slightly altered feldspars, but rims of limonite around the quartz 
grains are also present. As the sandstone underlies the Table Hill Volcanics 
it is either Early Cambrian or Precambrian. It appears to be flat-lying. Its 
stratigraphic significance is discussed on page 44. 
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BMR WESTWOOD 2. (Fig. 18) 

Position. Lat. 27°07'20"8, Long. 124 °42'36": at BMR shotpoint 369, 
approximately 240 m south of the Warburton Road; about 450 m above mean 
sea level. 

Objects. To provide stratigraphic information on the unexposed 
Proterozoic sequence in this area. The subcrop of the Table Hill Volcanics 

. is located to the northeast; the hole was therefore expected to penetrate thin 
Paterson Formation and then Proterozoic units. 

Drilling. The hole was drilled with air from 0 to 4.57 m and with mud 
from 4.57 to 101.50 m (T.D.). Gamma ray, spontaneous potential, point 
resistivity and normals resistivity logs were run to T.D. A 6 inch (0.1524 m) 
casing was inserted to 4.87 m during drilling. The hole was abandoned. 

Results. Unconsolidated red sand overlying a pisolitic laterite comprises 
the interval 0 to 3.6 m. A distinctive deflection in the gamma ray log caus ed 
by a high concentration of thorium (Table 2), was recorded opposite the laterite. 
At 3.60 m the cuttings show a transition from pisolitic ironstone to mottled 
and ferruginized claystone. The claystone is only 3 m thick and appears to have 
a sharp contact with the underlying sandstone at about 6 m. A uniform, poorly 
indurated, predominantly grey, silty sandstone sequence containing minor 
claystone was penetrated between 6 and 101.50 m (T.D.). A marked fining of 
grainsize, increases in clay content and change in colour to pale red and pale 
green is evident below about 87 m. Thin sections from cores 3, 4 and 5 show 
that the rocks at the bottom of the hole are poorly sorte~ calcareous quartz 
wackes and lutites. The ratio of grains to calcareous clay matrix ranges from 
about 1:2 to about 1:10, i.e. parts of the rock are mudstone. The red colour 
is due to replacement/staining of the matrix by limonite. The rockS are 
indistinctly thinly laminated to thinly bedded. Discontinuous laminae of clay 
and silt and.cross-laminae of medium to coarse quartz grains are common. 
Core 4 was examined for palynomorphS and conodonts, but none were found; 
cores 1 and 2 are not suitable for palynological study. On lithological evidence 
alone it is not possible to equate the sequence, in this hole with any of the 
known formations. As no tectonic' dips were seen in the cores it is not even 
certain that the sequence is Proterozoic as initially expected; it could represent 
a Lower Palaeozoic sequence (equivalent perhaps to Wanna Bed or Lennis 
Sandstone) that oversteps the Table Hill Volcanics. Westwood 2 was abandoned 
incomplete so that a deep hole to test seismiC interpretations to the southwest 
(Throsselll) could be drilled in the remaining time. 
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BMR THROSSELL 1. (Figs 19a & b)

Position. Lat. 27 ° 16'24"S, Long. 124 °24'30"E; at BMR shotpoint
302, approximately 400 m east of the Warburton Road; about 385 m above
mean sea level.

Objects. 1) to establish the geological nature of two prominent
seismic events occurring at approximate depths of 120 and 270 m (Harrison
and Zadoroznyj, in prep.); 2) to obtain a continuous core from the calcretes at
the northern end of Lake Throssell; and 3) to establish the thickness and
nature of Cainozoic sediments in a large trunk valley of the ancient drainage
system.

Drilling. The hole was drilled with air between 0 and 7.62 m and
then to total depth (198.12 m) with mud. An attempt was made to core the
calcrete continuously from 7.62 m downwards, but some short intervals of
difficult ground were drilled. Cores were obtained from about half of the
cored interval (7.62 to 35.05 m). Water inflow was reported by the driller at
11 m. The hole was cemented twice and abandoned at 198.12 m, when it
collapsed. Gamma ray, point resistivity and caliper logs were run down to
169.50 m. A 6 inch (0.1524 m) casing was cemented to 14.63 m. The hole
was abandoned.

Results. Although confirmation of age is not possible due to a lack
of fossils the sequence intersected has been divided into a Cainozoic calcrete
and lacustrine deposit between 0 and 101 m, and the Proterozoic Babbagoola
Beds between 101 and 198.12 m (T.D.).

A weakly cemented, calcareous sand with silt and clay, interpreted
as an aeolian deposit, was intersected between 0 and 0.5 m. It grades down-
wards into a cavernous, brecciated and nodular calcareous rock containing
coarse-grained terrigenous material and clay-filled fractures. This
calcareous and dolomitic rock shows evidence of in situ CaC0 9 precipitation
of several generations, with evidence of pushing apart and repracement of
pre-existing textures and structures. Normal sedimentary structures, such
as bedding, grading or sorting are not present. Silicification and opalization,
especially along fractures, are common. The interval 24 to 27.5 m is
intensely silicified. The amount of terrigenous material seldom exceeds about
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30 percent (visual estimate)lof the total rock. The interval 0.5 to 27.5 m 
is interpreted as a calcrete. 

The grey and red gypsiferous clay with minor silt and sand inter­
sected between 36 and 101 m is poorly consolidated and is interpreted as a 
Cainozoic playa lake deposit. Palynomorphs were not recovered from cores 
12 and 13, so confirmation of the age of the deposit is not possible. A bed of 
concretionary limestone (calcrete) was intersected between 59.44 and 59.69 m; 
it shows up well on the point resistivity curve (probably due to its increased 
effective porosity). 

A distinct deflection in the gamma ray log and a marked reduction 
of drill penetration rate at 101 m marks the top of a well indurated sequence 
of claystone, siltstone and sandstone. Between 101 and 148 m the rocks are 
predominantly red siltstone and sandStone. Core 14 is composed of a light 
red, mlcaceous, dolomitic, fine-grained, sub-angular quartz wacke with 
irregular silty laminae. Spherical, pale-grey ?reduction mottles, between 5 
and 30 mm in diameter, are prominent throughout the whole core. A shallow 
water, evaporitic environment of deposition is envisaged. Between 155 and 
195.12 m (T.D.) grey, bluish grey, and greenish grey, slightly fissile, well 
indurated claystone and siltstone is dominant. Core 15 is composed mainly 
of interlaminated to thinly interbedded micaceous siltstone and claystone 
beds dirping at 8°. Flame structures and load casts are present, but generally 
the bedding is distinct and parallel. The fissility is parallel to the bedding 
which in thin sections can be seen to contain numerous laths and elongated 
slivers of muscovite. The whole core is cut by thin fractures (0.1 mm thick) 
that are filled wth calcite. 

The interval 148 to 155 In, which separates the red from the grey 
unit, was logged as mainly fine-grained grey sandstone at the well site. A 
detailed re-examination of the cuttings was made as the gamma ray and point 
resistivity curves recorded marked deflections opposite this interval. The 
dominant lithology in the cuttings is a pale green to grey, fine-grained 
dolomitic or calcareous sandstone. Effervescence in dilute HCI was seen 
between 146 and 153 m. but vigorous effervescence, indicating a substantial 
carbonate content, was restricted to the interval 148 to 151 m. 

1 Calcrete _ Goudie (1972) defines calcrete as: a term for terrestrial 
materials composed dominantly but not exclusively of calcium carbonate 
which occurs in states ranging from powdery and nodular to highly indurated 
and involve the cementation of, accumulation in and/or replacement of greater 
or lesser quantities of soil, rock, or weathered material primarily within 
the vadoze zone. 
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The interval 101 to 198.12 m (T.D.) is lithologically very similar to
the Babbagoola 'Beds in Hunt Oil Yowalga 2 (Jackson, 1966). As the units
themselves are lithologically distinctive (especially the red silty sandstone
with pale mottles) and are found in the same succession with approximately
the same thicknesses, a correlation with the Yowalga 2 sequence is most
probable.

The difference in physical properties between the poorly indurated
Cainozoic lacustrine deposits and the underlying, well lithified Proterozoic
sediments is the cause of the shallow seismic event. Due to difficult drilling,
logistic problems, and lack of time, the character of the deeper seismic
event was not determined.
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NEW STRATIGRAPHIC INFORMATION FROM THE DRILLING

The results of the drilling mostly confirm our original ideas on the
stratigraphy of the Officer Basin, but they also provide some unexpected
results that have important implications for the regional geology of parts of
the basin. These new results and also the more important results of detailed
laboratory studies are summarized below under the stratigraphic units
concerned.

AEOLIAN SAND

When drilling in dune fields the rig was located in the interdunal
corridors, rather than on the dunes, to avoid drilling through thick,
unconsolidated aeolian sand. The thickest intersection of definite aeolian sand
was only 6 m (Rason 1). The absence of a laterite layer in Neale 1, however,
makes it impossible to pinpoint the base of the aeolian sand, but it could be
as deep as 15 m. All other drill holes sited on aeolian sand penetrated bedrock
within about 3 m of the surface. This confirms one of our early impressions,
gained initially from helicopter traversing, that in most areas the interdunal
corridoia are usually only blanketed by a very thin layer of aeolian material.
Therefore, in most cases, the height of the dune reflects approximately the
maximum thickness of the blanket of aeolian sand.

DURIC RUST

Thickness

Hard ferricrete and silcrete beds were intersected near the surface
in seven of the eighteen holes. In six of these the near surface hardpans grade
into the underlying weathered bedrock. In Neale 1, however, a silcrete bed
occurs 30 m below the surface within bedrock. Eight metres of ferricrete was
intersected in Rason 1, but in the remaining holes the indurated ferricrete
or silcrete beds were less than 5 m thick. This compares favourably with
outcrop data where the hard cappings to the mesas and buttes are seldom more
than about 4 m thick. Most outcrops consist largely of thoroughly leached rocks
of the mottled and pallid zones of the lateritic profile. Fresh bedrock was
never seen, even in the highest breakaways. The drilling results show that
weathering has penetrated to 60 m in Rason 1, 70 m in Rason 3, 70 m in
Browne 1, and 100 m in Yowalga 3. The resistivity survey results in the
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Rason Sheet area., as discussed on p 8, may indicate weathering down to 
about 250 m. 

Goudie (193, p. 32 to 37) discusses duricrust thicknesses and 
the figures he presents for various occurrences are very similar to those 
described above; hardpans are only a few metres thic~ but the complete 
profile may be up to 120 m thick. Commenting on Australian duricrusts 
(p. 16) he remarks that ••• 'the thickness of the combined ferricrete crust' 
and pallid zone appears to depend on the permeability and porosity of the 
parent rock. It is greatest both on argillaceous rocks and on well-jointed 
types, and least on rocks like sparsely jointed massive igneous rocks'. 
This however does not appear to be the case in the Great Victoria Desert. 
For although thick weathering profiles have developed on the porous and 
permeable Permian and Cretaceous strata they have also been seen on 
masSive, acid igneous basement rocks, indicating that original mineral and 
chemical composition rather than texture can be more significant in the 
development of deeply leached profiles •. 

Thorium - Uranium Content 

Natural gamma.-ray wireline logs recorded marked defiections 
opposite silcrete and ferric rete bands in Rason 1, 2, 3, Wanna 1, Westwood 2, 
Yowalga 4 and Neale 3. Examlnation of cuttings from these intervals 
indicated no noticeable increases in the clay content of the rocks, so chemical 
analyses for the most common radioactive sedimentary trace elements, uranium 
and thorium, were done on samples from the first five holes to determine the 
reason for the defiections. The results (Table 2) suggest that the gamma ray 
anomalies were produced by relatively high concentrations of thorium. 
Retention and concentration of the comparatively insoluble thorium, with the 
associated oxidation and removal of uranium during intense weathering and 
alteration of rocks has been reported before (Adams & Richardson, 1960; 
Pliler & Adams, 1962). The calculated world average for Th/U in sandstone 
is about 4 (Murray & Adams, 1958; Turekian & Wedepohl, 1961; Rodgers 
& Richardson, 1964). Th/U for the Officer Basin laterite cuttings ranges 
from 9 to 14. Adams & Weaver (1958) report comparable ratios in bauxites 
and residual clays from Arkansas (USA) and Surinam, with related U contents 
of 1 - 10 ppm. 

Chemistry offerricrete 

Cuttings of ferric rete (ferruginous laterite crust) from Rason 1, 
2, 3, Wanna 1, and W~twood 2 were analysed for SiO , Al 0 and Fe 03. 
The results are listed in Table 2 and compared with diber;a~erite an\:lyses on 
a ternary diagram (Fig. 20). The Officer Basin samples are generally more 
siliceous than the typical laterite crust analyzedby Persons (1970) 



TABLE 2.^CHEMICAL ANALYSES OF BEJAR CLAYSTONE AND LATERITE CUTTINGS

Sample No. 73880'^*
246^231

*
235

*
242

+
177

+
178

+
189

+
210

+
335

SiO2 75.0^72.5 74.0 3.3 22.0 15.5 42.5 52.0 35.8

Al20 3 8.3^13.8 10.7 36.8 10.5 22.5 16.2 12.5 21.7

Pe20 3 1.1^1.3 1.5 <0.5 58.0 41.5 31.0 27.0 30.0

%Ca0 0.1^<0.1 <0.1 <0.1

%me 0.25^0.13 0.19 0.04

%Na20 0.12^0.08 0.11 0.30

1K20 0.3^0.35 0.3 >10.0

%LOI 7.6 17.3 8.9 6.9 ND

Reactive silica
(Si02 ) 14.2 8.7 21.0 20.8 ND

U ppm^0 10 4 6 4 6

Th ppm^° 105 46 55 55 70
,

8.7m^10.97m 20.40m 25.90m Rason 1 Rason 2 Raison 3 Wanna 1 Westwood 2

Rook type Bejah Claystone from Browne 1 Laterite cuttings

Specimens analysed at Australian Mineral Development Laboratories, Adelaide
* - direct reading emission spectrography
+ - computer-controlled emission spectrography
o - X-ray florescence spectrometry

CA)

all II= MI IIIIIII =II NM MI MIMI Mil OM MI INN NMI Mill • MIN =II 1=1 INN INN



• Characteristic ferricret• crust analyses laoudie, 1973, Table 141

• Officer Basin ferricrote crust analyses (see ratile 2 1

• Officer Basin silicified Belch Claystone (see Table 2 1

Average chemical composition of /oleriros (Persons, 1970, roblo

Fig. 20 Chemical composition of Officer Basin duricrust samples

Record 1975/49^ GA Y^W/A 276
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and Goudie (1973); this is probably because the Australian samples are from
duricrusts that have developed on silica-rich, arenaceous sediments. Many
of the analyses quoted by Goudie and Persons are from laterites developed on
parent rocks which are silica-poor.

Chemistry of Silcrete

The silicified Lower Cretaceous Bejah Claystone intersected in the
upper part of Browne 1 is the lower part of a siliceous duricrust which is
widespread in the northern part of the Officer Basin (the Lampe Beds usually
form the upper part of the silcrete). To allow comparison with other silcrete
analyses four samples from Browne 1 were analyzed for Si0 0, A190 0 , Fe200
and also alkalies. The results are listed in Table 2. Three otthe garAples wgre,
as expected, highly siliceous and plot well into the silcrete field on the ternary
diagram (Fig. 20). X-ray diffraction analyses show that these porcelanites
from the Bejah Claystone are composed predominantly of quartz and kaolinite
with the proportions of these two minerals ranging from about 2:1 to 7:1
(Appendix). The fourth sample (73880242) has an unusual composition, Al 203 -
36.8%, K ip - 10%+, Si02 - 3.3%. In hand specimen and thin section it looks
identicarto the other porcelanite specimens, but X-ray diffraction analyses
show it is composed mainly of alunite, a potassium aluminium sulphate
hydroxide. According to Dana (1966) alunite is most commonly associated with
acid volcanic rocks that have been altered by sulphuric acid solutions and it
is usually taken to indicate high pressure and temperature conditions. This
type of origin cannot, however, explain its presence in the lower part of the
Bejah Claystone in Browne 1.

Barrie (1965) gives reference to three modes of occurrence of
alunite in southwestern Australia that could explain its origin in the Bejah
Claystone: 1, as isolated pockets beneath and associated with a lateritic soil;
2, nodules or veins in kaolinized sedimentary rocks, and 3, as a finely divided
mud in saline playa deposits. As the Bejah Claystone contains marine macro-
fossils a saline lacustrine origin for the alunite seems unlikely. An origin as
a product of chemical differentiation in soil profiles seems more likely.
White siliceous mudstone belonging to the 'chemically differentiated' Lower
Cretaceous Allaru udstone in Western Queensland also contains alunite
(Senior & Hughes, 1972).

Calcrete

One of the objects of drilling Throssell 1 was to core through
calcrete, which from field examination appeared to be extensive. A cavernous
and nodular calcareous rock composed of about 80 percent carbonate and
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and 20 percent terrigenous material, with locally intense silicification,
was intersected between 0.5 and 30 m. X-ray diffraction of a typical
sample showed it to consist mainly of dolomite, quartz and gypsum.
Detailed petrological examination and additional mineralogic and chemical
studies are planned.

Bunting, Van de Graaff, & Jackson (1974) argue that the palaeo-
drainages in the Officer Basin area, which aremarked by salt lakes such as
Lake Throssell, stopped flowing during or soon after the middle Miocene.
The maximum age of the valley fill sediments is therefore probably Miocene.
Samples of a greyish clay from the lacustrine deposits at 32.91, 60.50 and
62.48 m were barren of palynomorphs so we are unable to confirm this
maximum age for the deposition of the calcrete which formed in pre-existing
sediments. The lacustrine clay sequence between 30 and 101 m contained a
well indurated silicified concretionary limestone bed at 59.5 m. This is also
interpreted as a calcrete as it is identical in mineralogy and texture to the
limestones near the top of the hole.

BEJAH CLAYSTONE

Thickness

In Browne 1 the Bejah Claystone was intersected between 4 and 30 m.
Detailed mapping in the area near Mount Beadell showed however that the
maximum preserved thickness is 35 m. For comparison the thickest observed
Bejah Claystone in the Canning Basin is 14 m at Bejah Hill, 180 km north
of BMR Browne 1 (Veevers & Wells, 1961, p. 166).

SAMUEL FORMATION

Thickness

The Samuel Formation was intersected between 30 and 109 m in
Browne 1. Based largely on seismic data Lowry et al. (1972) suggested that
the Bejah Claystone and Samuel Formation had a combined thickness of about
300 m. The results of Browne 1 show that this was a gross overestimate
and that in most areas the maximum preserved thickness of the two formations
Is more likely to be about 100 m.
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Age 

Based mainly on a study of the contained pelecypods, Skwarko
(1967) assigned an aptian (Early Cretaceous) age to rocks that are now
referred to as the Samuel Formation (Lowry et al., 1972). The lower part
of the formation in Browne 1 is richly fossiliferous and Kemp (in press)
recovered abundant and well-preserved spores, pollen and microplankton.
These microfossils confirm the Early Cretaceous age inferred from the
macrofossils, and further, Kemp comments that all of the available micro-
plankton evidence tentatively indicates a late Aptian age.

Environment of deposition 

Lowry et al. (1972) proposed the name Samuel Formation, and, on
the basis of sedimentary structures and macrofossils, a quiet, shallow marine
environment of deposition. Kemp (in press) recovered well-preserved marine
phytoplankton and suggested deposition under quiet marine conditions, but,
as she found that the terrestrial spores and pollen usually outnumbered the
marine forms, qualified this by suggesting also that deposition was at no time
far from the Cretaceous landmass that was the source of the spores and pollen.
Kemp also uses the diverse spore and pollen assemblage to suggest that the
parent vegetation grew under conditions which were certainly more humid,
and possibly warmer, than at present.

The rock textures, sedimentary structures and presence of glauconite
are indicative of a shallow marine origin. Angular quartz, feldspar, and mica
grains showing negligible abrasion are a common constituent of the sandstone
and siltstone of the formation. This probably indicates that much of the
terrigenous debris was derived from a nearby provenance rich in igneous or
metamorphic rocks.

Formation contacts

The contact between the Samuel Formation and overlying Bejah
Claystone in Browne 1 is conformable and gradational. This confirms the
conclusions from field evidence, for we found it difficult to pinpoint the
contact between these two formations in outcrops. In contrast, the base of
the Samule Formation in Browne 1 is sharp, and a distinct change in lithology
occurs (Fig. 16b). Grey, micaceous, feldspathic, glauconitic, carbonaceous,
bioturbated siltstone and fine-grained sandstone of the Samuel Formation is
underlain at 109 m by poorly sorted, mainly coarse-grained, poorly-indurated
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sandstone of the Paterson Formation. The contact is located in a weakly 
consolidated interval of sand and silty sand which contains three reddish-
brown to black, hard silicified and ferruginized bands, each about 3 cm thick. 
In thin section one of the bands consists of sub angular to rounded, coarse 
grains of quartz and feldspar forming about 70 percent of the rock, set in a 
red to black hematitic matrix. X-ray diffraction analyses of two samples 
from this band gave about three parts to one of quartz and hematite, and about 
equal amounts of quartz and vernadite (Mn02nH 0). Similar highly ferruginous 
bands were found near the top of the Paterson ~rmation during field mapping. 
However, there was not enough field evidence to allow definite correlation of 
the various occurrences, and the environmental Significance of the bands is 
not understood, although it was thought to be a surface feature related to the 
Tertiary duricrust.In Browne 1 the bands are definitely located in a porous, poorly 
indurated, weathered interval at the eroded top of the Paterson Formation. 
Although their origin and environmental Significance are still uncertain they 
may represent ferruginous levels in a fossil lateritic soil developed on the 
Paterson Formation before the Samuel Formation was deposited. In contrast 
to Browne 1 the contact between the Samuel Formation and Paterson 
Formation in many outcrops is not sharp. Where interbedded siltstone arid 
sandstone belonging to a fluvial facies of the Paterson Formation are overlain 
by the Samuel Formation it has often proved impossible to locate the contact. 
It is surprising that a break of about 150 million years duration is not marked 
by more ~bvious evidence of erosion and later transgression. However, in 
areas where a gradational contact is suspected and where the outcrop is good, 
detailed examination of the sequence for evidence of pre-Cretaceous deep 
weathering with the formation of ferruginOus bands may assist in recognizing 
the contact 

PATERSON FORMATION 

Lithology 

The Paterson Formation is the most extensive formation known in 
the Officer Basin area and, therefore, was intersected in many of the drill 
holes. Field mapping provided much information on the lithology of the 
Paterson Formation and the sequences comprising fluvial conglomeratic 
sandstone overlying lacustrine claystone overlying glacigene pebbly mudstone 
intersected during drilling in the southwest of the region (Rason & Neale 
holes) were largely as expected. 

However a surprising departure from the expected was found in 
Wanna 1, where the Paterson Formation consists of at least 120 m of brownish­
grey, silty, medium to fine-grained, carbonaceous and calcareous wacke 
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containing numerous well rounded quartz grains (Fig. 9). At the well site
this rock was interpreted as possible Wanna Beds, but Kemp (in press)
recovered excellently preserved Early Permian palynomorphs from core 2.
The spherical grains, good sorting, calcareous cement and common presence
of carbonaceous material have not been seen previously in the Paterson
Formation. This illustrates one difficulty of mapping in this area; the for-
mation apparently does not consist of uniform fades throughout the basin.

Khaki micaceous siltstbne and grey calcareous siltstone found in
shot hole cuttings in the southwest part of the Birksgate Sheet area (Ludbrook,
1966; Major, 1968) may indicate that this unusual facies of the Paterson
Formation extends into South Australia.

Kemp found no evidence of marine influence in the palynomorphs from
core 2. The uniform lithology of the sequence suggests a lacustrine rather
than a fluviatile-alluvial type of deposit.

Age

Kemp (in press) recovered palynomorphs from Wanna 1, Neale 2 and
Rason 2 and re-examined assemblages from Hunt Oil Browne 1, 2, Yowalga 2,
and BMR seismic shotholes in the Browne Sheet area. She assigns the Paterson
Formation to Stage 2 of the Permo-Carboniferous zonal scheme established by
Evans (1969). This is equivalent to a late Asselian to early Sakmarian age in
the Russian terminology.

Kemp found rare Late Permian spores and pollen, apparently of
recycled origin, in the Cretaceous Samuel Formation in BMR Browne 1.
Rocks of Late Permian age have not been recognized in the Officer Basin
area although they are present in the Canning Basin to the north. The re-
cycled spores could either have originated from these rocks in the Canning
Basin or from Upper Permian rocks that were deposited in the northern part
of the Officer Basin, but which were eroded away during the Early Cretaceous
transgression.

Geochemistry^ ays 

Recent studies (Frakes & Crowell, 1973) have suggested that many
non-stratified diamictites have originated through subaqueous deposition
rather than the subaerial deposition usually envisaged for tills. Frakes &
Crowell discuss methods of distinguishing between marine and non-marine



TABLE 3.^CHEMICAL ANALYSES OF CLAY FRACTIONS FROM SAMPLES  OF THE PATERSON FORMATION

,

Fe% Mn

PPm
Ni

PPm

Cu

PPm

Ca% Sr

PPm

K% B

PPm

Li

PPm

U

PPm

Th

PPm

GI
PPm

Depth

(metres)

_

Hole

73880 179 3.5 360 35 35 .23 60 )1 40 50 5 17 10 98.15

180 3.5 390 32 35 .23 60 >1 40 50 4 16 10 99.06

181 3.7 410 32 32 .25 62 >1 30 20 5 17 10 99.37
04

182 3.7 390 32 42 .26 62 1 40 30 5 15 15 110.92 S

183 3.6 360 30 50 .23 60 >1 40 30 4 18 10 111.20
..xa=

184 3.8 390 35 45 .26 65 >1 40 30 <3 18 5 111.63

186 4.0 430 60 45 1.15 85 1 30 30 3 18 10 143.63
‘

187 4.1 420 45 50 .95 85 1 30 20 4 17 10 143.75

205 2.0 250 35 25 .14 55 1 40 50 3 12 10 56.63

206 2.2 270 35 28 .14 58 >1 40 50 3 15 10 56.93 0.

207 2.2 280 38 22 .14 50 1 40 30 <3 15 10 57.51
UJ
-J
sr

208 2.2 290 38 30 .15 55 >1 30 30 4 13 15 58.02
UJ
m.

209 2.2 320 25 22 .21 55 )4 30 30 <3 12 10 58.95

Specimens analysed at Australian Mineral Development Laboratories, Adelaide.

Fe, Mn, Ni, Cu - atomic absorption spectroscopy; K, Li, Ga - semi-quantitive emission spectroscopy

Ca, B, U, Th - accurate analysis: Sr - X-ray fluorescence spectrometry

Procedure for separation of clay fraction;  The full amount of all samples was used. Where necessary samples were
crushed first to -60 mesh. All samples were dispersed in water at the rate of 20g solids per 400m1 water, using a

mechanical blender and deflocculants ("Calgon" and sodium hydroxide) the required particle size range (< 3pm) was

removed by a process of siphoning to a given depth after a calculated settling time. This process was repeated four

times, or until a negligible amount of solids was being collected. The solid matter was collected by a combinatior

of gravitational settling and centrifugation, dried at room temperature or in a low oven (to 60 °C).

11110•••••••11110111•1111116111111111111111111111•11111111111•MOM
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glacial rocks and amongst others cite elemental abundances in the clay
fraction of the diamictites as being a tentative criterion. Therefore, geochemical
and palynological studies of tillitic mudstones from Rason 2 and Neale 2 were
made to assist in interpreting their depositional environment.

According to Frakes & Crowell (1973) total iron appears to be less
abundant in both modern and ancient marine glacial sediments than in tills;
whereas manganese appears to be consistently above normal crustal abundances
in marine glacial rocks. As well as being analysed for iron and manganese, the
thirteen samples selected from Rason 2 and Neale 2 were also analyzed for
ten additional elements which have been used to distinguish marine from non-
marine clays (Degens et al., 1957; Abelson, 1959; Turekian & Wedepohl, 1961;
Ahrens, 1968; Ernst, 1970; May, 1970). The results of the analyses are presented
in Table 3.

The ratio of iron to manganese content in all thirteen Officer Basin
samples falls well within the 'old glacial marine' category of Frakes & Crowell
suggesting that these samples are not subaerial tills. In contrast, the values for
the abundances of the other ten trace elements fall within ranges quoted as
typical of non-marine rocks. The small number of specimens analyzed and the
fact that the samples may not be absolutely fresh, means that the geochemical
results are inconclusive. However, if they are considered in conjunction with
Kemp's palynological studies and the facies of the associated sediments, a
non-marine environment of deposition seems more likely.

LENNIS SANDSTONE AND WANNA BEDS

Stratigraphic relations 

The main object of drilling BMR Neale 1 was to examine the pre-
Permian sequence in the south-central part of the Officer Basin, and to provide
more information on the Wanna Beds and Lennis Sandstone. The sequence of
grey sandstone between 58 and 138 m overlying reddish-brown sandstone
between 138 and 205.74 m (T.D.) is interpreted as Wanna Beds overlying
Lennis Sandstone. A gradational, conformable contact separates the two
formations. These results confirm the interpretation based on regional mapping
(Lowry, et al., 1972).

Petrology and age 

The two formations have similar rock types, but thin sections cut from
cores in Neale 1 show that in this part of the basin the Wanna Beds are slightly
coarser grained, better rounded, better sorted, and contain more clay matrix,
but less feldspar and lithic fragments than the Lennis sandstone.
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Small patches of intergranular calcite matrix were found in thin
sections of Lennis Sandstone from cores 3 and 4 in Neale 1. In total the
calcite probably only comprises about 1 to 2 percent in each thin section, but
as the intergranular areas are mainly voids it is likely that the rock originally
contained much more calcareous matrix. This is the first time that a
calcareous matrix has been seen in samples of Lennis Sandstone. The red-
brown colour which is characteristic of the Lennis Sandstone appears to be
caused mainly by iron-oxide staining or replacing matrix material, which we
now assume was originally calcareous. A lack of calcareous matrix in the
Wanna Beds may be the reason why this formation Is white to grey instead of
red as the Lennis Sandstone. The thin sections of Lennis Sandstone from
cores 3 and 4 show that the rock is medium to fine-grained, moderately sorted,
arkosic arenite which was originally calcareous. It contains many subangular
to angular grains of quartz and feldspar and some very thin slivers of muscovite
suggesting that the detritus originated from an igneous or metamorphic
provenance rather than from an area of sedimentary rocks. Micro-cross-
laminae containing coarse spherical quartz grains were seen in a thin section
from core 3. This feature has also been seen in the field at several localities.
The coarse spherical grains could have been washed in from a nearby area
containing aeolian sands.

All of the cores from the Wanna Beds and Lennis Sandstone were
examined for palynomorphs, but none were found; it is still not possible to
date the formations more precisely than the interval Early Cambrian to Early
Permian.

Permeability and Porosity 

Based on petrographic assessment of hand specimens, Lowry et al.
(1972) and Krieg, Jackson & van de Graaff (in press) suggest that the Lennis
Sandstone and Wanna Beds would be suitable hydrocarbon reservoir rocks.
Permeability and porosity measurements were made on five pieces of core from
the two formations in Neale 1; the results are shown in Table 4. The average
effective porosity (% bulk volume) ranges between 22.9 and 30.9 percent with
a mean of 25 percent. Except for core 1 values for permeability are high
(62 to 390 md). It is difficult to assess how representative the core samples
are of the rest of the formation in the drill hole and also how the results of
this hole relate to the formations in general. However, if we. assume these
specimens are typical of the formations the results indicate that they would
be suitable reservoir rocks. For comparison, oil and gas producing wells in
the Pacoota Sandstone of the Amadeus Basin commonly have porosities in
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TABLE 4.^POROSITY, PERMEABILITY AND DENSITY MEASUREMENTS 

Measurements by RMR Petroleum Technology Laboratory
^ Operator:^8MR

^
Date Analysis Completed:^December, 1973

SAMPLE

REGISTEPE

NUMBER

.

DRILHOLE CORE NO.

SAMPLE DEPTH

(feet)

From Ti

LITHOLOGY

AVERAGE
EFFECTIVE

POROSITY

OF TWO PLUGS
(% Bulk Vol)

ABSOLUTE
PERMEABILITY

(Md)

V^H

AVERAGE
DENSITY

(9P/cc)
Dry^Apparent
Bulk^Grain^.

-

FORMATION

73880191 Neale 14 1 22213° 222'8" Sst;^v.f.gr.^to f.gr.
si^slty

28.1 4.1 11.0 1.69 2.65 Manna Beds

73880194 Neale^1 1 , 390'1-1.7" 36966 Sst;^f.gr. 26.9 336 390 1.92 2.61 Wanna Beds

73880197 ft^IT 2 37053" 314191 Sst;^f.gr.^to co.gr. 23.4 80 175 2.00 2.61 Wanna Beds

73880201 '
.

4- 666'8" 66711' Sst; f.gr. red. 24.5 185 128 1.71 2.58 Lennis Sand-
stone

73880203 A^II 4 668'5" 668'8' As above 22.9 62 102 2.01 2.60 Lennis Sand-
stone

73880220 Wanna 1 2 101" 101'431 Sst;^vf.gr .^slty 16.6 <0.1 0.15 2.18 2.62 Paterson
Formation

73880330 Westwood 1 31 250'5" 251'C' Sst;^f.gr.^to m.gr.
red

24.0 53 304 2.00 2.63 Lennis Sand-

stone or

Proterozoic

7388033 1 n^" 32 2.S2';" 26311' Sst;^f.grit o c.gr. 30.9 349 306 1.80 2.61 °

_

NOTE: U n le ss othirse stated, porosities and permeabilities were determined on two plugs (V^H) cut

ar,d orizontally to the axis of the cores. ' Ruska porosimeter and permeameter were

used wit- air 31d ;:ry nitrogen as te,e saturating and flowing media respectively.
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the range 5 to 12 percent and permeabilities between 1 and 300 millidarcy.

TABLE HILL VOLCANICS

Distribution

Seismic shot holes drilled over the subcrop of a shallow high-velocity
refractor/reflecting horizon in the northwest part of the Westwood Sheet
area (Fig. 1) intersected basalt. This was cored continuously in BMR
Westwood 1, and the results from this enable it to be correlated with the
Table Hill Volcanics, which have been mapped along the margins of the basin
to the north and northeast. These results prove the presence of the Table Hill
Volcanics much further to the southwest than was previously known, and
laboratory work done on the core samples provides the first systematic
information on the composition of the volcanics. This new information together
with the results of recent isotopic dating on the unit (Compston, 1974) allows
a comparison between these volcanics and the Antrim Plateau Volcanics of
northern Australia.

Thickness

In Westwood 1 the Table Hill Volcanics consist of two flows separated
by 2 m cf sandstone. This two fold division appears to be a remarkably
consistent feature of the unit; it occurs in outcrops at Mount Smith (120 km
to the north) and Table Hill (210 km to the east northeast), and in Hunt Oil-
Placid Oil Yowalga 2 (160 km to the northeast). P. Jackson (1966b) does not
subdivide the volcanics in Yowalga 2 into two units, but we interpret a break
at about 782 m, where marked deflections in all of the geophysical logs were
recorded. This interpretation produces a lower flow 63 m thick and an upper
flow 53 m thick. In comparison, the values for Westwood 1 are 51 m and
more than 20 in respectively.

Composition

Twenty-eight samples of igneous rocks, comprising twenty-six basalt
samples from various parts of both flows and two samples collected from thin
intrusive veins were chemically analyzed; the results are listed in Table 5.

Detailed core examination shows that both flows have central, slightly
altered interiors grading upwards into vesicular, amygdaloidal, altered tops.
Representative samples of these zones from both flows were analyzed.
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The variation of the major oxides plotted against depth is shown in Fig.
21. There does not appear to be any great difference in the composition of
the two flows, but the upper flow contains slightly less Na 90 and slightly
more TiO than the lower flow. The average composition for all twenty
six basalt specimenscompared with the average for the freshest five specimens
is given below.

Average all specimens Average freshest
specimens

SiO 2 51.3 52.5
Al203 14.7 14.8
Fe20 3 6.0 4.0
FeO 3.8 5.8
CaO 7.9 9.8
MgO 6.7 6.6
Na

2
0 2.6 2.5

K
2
0 1.7 1.4

TiO
2 0.8 0.8

MnO 0.12 0.13
P20

5 0.07 0.08
H

20
+ 2.1 1.1

H 20 - 2.3 1.1

The interior (30 to 70 m) of the lower flow has a uniform chemical
composition, but shows a slight decrease in Si0 9 and CaO and slight increase
in Na2O and K90 in its upper part (30 to 55 m)."Marked variation in all oxides

ioccurs n the Altered amygdaloidal lavas at the top and bottom of both flows.

The intrusive veins are composed of very fine-grained acidic
material.
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PROTEROZOIC NEAR WARBuRroN

Of the Proterozoic sequence on the southwest side of the Musgrave
Block, near Warburton Mission, only the Townsend Quartzite, Lefroy Beds,
and Lupton Beds are exposed. To try and get information on the Proterozoic
younger than these units five holes were drilled at about 600 m intervals along
a southwest-trending line away from the ridge of Townsend Quartzite at
Blacks Lookout. Well site interpretation suggested that Talbot 4 and 5 had in-
tersected Proterozoic rocks younger than Lupton Beds, and as the surficial cover
was becoming thick and difficult to drill, additional holes were not attempted.
However, later re-logging of cores showed that the well site interpretation was
wrong and that Talbot 5 had intersected Lupton Beds only. Detailed descriptions
of the logs of individual holes are presented elsewhere in the text, but the
main results are summarized in Table 6.

Table 6. Results of drill holes near Warburton Mission 

Drillhole Depth bedrock
intersected (m)

Formation and dip

Talbot 1
Talbot 2

Talbot 3
Talbot 4
Talbot 5

24

not reached

52

55
60

Townsend Quartzite^20°

-^-

Lefroy Beds^25°-30°

Lefroy Beds^100

Lupton Beds^25°-30°

Although the drilling results confirm the sequence established by
mapping in the previous year they do not provide any data on the sequence that
overlies the Lupton Beds in this area. It was hoped that drilling would enable
a more precise correlation to be made between the post-Townsend Quartzite
rocks of the Warburton area and the post-Pindyin Beds sequence of the
Birksgate Sheet area (Major, 1968); this however is not possible.
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SEDIMENTARY ROCKS NEAR LAKE THROSSELL

Sedimentary rocks were intersected underlying basalt in Westwood 1,
throughout most of Westwood 2, and in the lower half of Throssell 1. Very
little can be deduced about the stratigraphic significance of the sedimentary
rocks in the first two of these holes as the rocks cannot be accurately related
to the surface geology in the southwestern part of the basin. In fact it is not
even possible to determine whether they are Palaeozoic or Proterozoic in age.
As the sandstone in Westwood 1 underlies the Table Hill Volcanics it must be
older than Early Cambrian, but it is lithologically identical to the Lennis
Sandstone intersected in Neale 1. A correlation based purely on lithology
would then imply that the Lennis Sandstone was deposited both before and after
extrusion of the Table Hill Volcanics. Although this cannot be discounted,
evidence from other parts of the basin suggests that elsewhere the Lennis
Sandstone is younger than the volcanics.

Westwood 2 was located southwest of Westwood 1. It was expected
that the hole would penetrate thin Paterson Formation before entering
Proterozoic bedrock. Lithologically the sandstone sequence that was penetrated
is similar to the Waxma Beds or Lennis Sandstone. As the subcrop of the
Table Hill Volcanics is located to the northeast this interpretation would imply
that these sandstone formations overstep the volcanics near the southwest margin
of the basin. An alternative interpretation is that the interval drilled is a
Proterozoic sandstone and claystone sequence.

Only in the lower part of Throssell 1 are we reasonably certain that
a Proterozoic sequence was intersected. Throssell 1 intersected the same
Proterozoic sequence as did Yowalga 2, drilled by Hunt Oil-Placid Oil
200 km to the northeast. Seismic interpretation along the Warburton Range
Road between Hunt Oil-Placid Oil Yowalga 2 and BMR 'rhrossell 1 shows that
the Proterozoic sequence, of which 143 m of Babbagoola Beds froms part,
is about 5000 m thick, is gently folded, and was eroded before the Early
Cambrian basalts were extruded. The three distinctive rock types found in
Yowalga 2 were also found in the same sequence and with about the same
thicknesses in Throssell 1 and a direct correlation is inferred.
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)27} " 74.07 " " cliem. ana1;reiB lower flow; red and cra8lll intrusiva 
. vaiDleta inolu4ocl in apeolllen 326 

328 .. " .. .. thin _Uoe 

329 .. 75.16 1IDknoa (coat •• reel .at) lar~ th1JlleOtioe 

330 " 76.40 .. • pene&bill t7/porOsi V ... '1'abl.4 
· 331 " 80.1) .. " " ... Tabl. 4 

)32 .. 82.60 .. (br<nm med1ua .at) thiJl asotioJl 

))) • 84.4) .. (white .. ) " 
I 

334 • 32.00 'able Bill Volcanios chem. .ma17sb (IdenUcal to )08 check ana\;reiB) 

3)5 Vellt.-cl 2 ~OO . W;\erite (ca.ttinp) chela. Mal.Tsi. ... 'fabl. 2 

~l 
.. 9).27 1Il\knovn (red a11 t7 ari) ~ologr ..D. 

337 .. .. .. .. thin section 

3)8 .. 93.42 " {;rellov ast} paqnolog )J.D. 

339 .. " .. " COIloclont. Barren 

340 .. 98.45 " (gr-.y-green siltstone) iI&l1noloQ' Barren 

341 .. 99.59 .. (grey sendstona) thin eeoUOJl 

342 .. 100.89 .. (glsucaaitic? sst & slts) large thin sectiOll 

343 'l'brcaaell 1 7.92 Calore"te (broWll-eru!llll silioified cangl) l&r'p thin iIIecUs 

344 .. 8.53 • " " 
345 " 20.42 - .. ;nite to creM /BlrtU8<i .. 
346 • 22.25 .. ~v-~ calcretes - l'~ II 

347 .. 24038 .. )~ reck "\Yp9s represented. " 
348 .. 24.99 • ) • 



.6. 

REGISTERED ~ DRILLHOLE DEPI'l! (rn.tres) FCRJ.!ATION OR ROCK TYPE REASON SA)!PLE TAKE!l REMARKsjRESULTS ETC. , . 
, 

7388349 't'hroeaeU 1 26.00 Calc%>ete (fawn .cla.rstone with calc. blebs) pa11<llology' If.D. 

350 • 27.1~ .. • .. Ba=en 

351} • 27.4l • (vh~~e silty cla.r) ". I.D. 

352 • • .. • thin MOtiOIl 

"'1 
• ' 28.40 • (white ola.r) paJ.yno~ogy' J.D.· 

354 • • .. .. thin aeoUoD , 
355 • • • .. Dlineralo~ IRD - Dolomite, quarts, B;7pSUII, possible 

CUS043H20 (""'101312:1) 

356 • 32.91 .. (mottled gre7/vhi~e cl~) palynology' Barren 

351 .. 30.05 .. .. It I.D. 

358 .. 59.43 .. (grey 01&7 with gy'pSUII) large ~hiD seotion 

359 . It ·60.50 • .. ~olOD BarreD 

360 .. 62.48 • • .. Barren 

361} 
• 121.<>0 Proterozoio (mottled red/brorn/green siltstone) large ~hin seotioD 

362 • • • • • pal)'DOIOD I.D. 

363 .. 185.~ • (greeD siltstone) thin eeo~iOD 

364- Vanna .. 1 30.32 Paterson Pm (brown silty sst pal7nology' Recove~ sparee,preservation excellent; 
Sakmarian? · 364b .. 30.58 .. vith voo~ • .. 

3640 .. 30 .• 78 .. fragments) .. .. 

365 • e&1e 1 66.82 Wazma l!eds (grey fine Bst) " BarreD .. 
366 .. 112.08 .. .. .. BarreD 

361 .. 203.00 Lennis Sandstone (red fine ss~) .. Barren 

368 • 56.69 Paterson FIt (greT laminated cl&,7stone) " Sparse, frag!llented spores aZld pollen; 
Sakmarian? 

369& Neal. 2 56.99 .. .. .. .. 
369b • 58.21 • • • .. 

370 Raaon 2 99. 21' Paterson Fm (grey siltstone) palynoloD Spores and pollen abundaJ'lt, well . 
preserved, Sakmarian? 

371 • 110.95 .. .. .. .. 
372 .. 143.36 .. (san~ .tillite) It Spores and pollen sparse, poorly preserved 

Sakmarian? 

313 Towalga 4 41.15 Paterson Pm ("pink cl&,7stone &: siltstone) .. Barren 

314 Tal'boot 4 42.61 - 45.72 Cainozoio? (red silty sandstone) .. Barren 

375 Vestvood 2 98.45 Lennis Slmdstone (grey sandy siltstone) .. Barren 
---_.- -------_. 

XRD _ Y.-re.y diffraction e.nalysea by D. Barnes CElolR). The ratios shmffl are not ab301ute, ):u.t only give en in:lio3.tion of rela.tive ccnco:ontrations of minera.ls in samples 



Aeolian Sand 

Loterite 

Paterson 

Formation 

~ 

Precambrian 

• basemenf" 

Record 1975/49 

Wir,lino 

~-'Cly 

Loo' Lithological o-iptlon Clnd Nolet 

curve 

. :: ::.: •• ,: compand of loose 4IIOI'fz grains coafed Wlfh Limonif. 

:~.:;~:~~:.:: 0 SAN!): red-brown fMc subrllllll-subanll mod-p sorfed . 

::.::,,::;~:,;:: tlpOt.. f,rrug pi,oll" «Smml. Unconsolidated. 
'·0: '., 

I~i~;.~~; ----oAAVii7;.d-brown ond gr.y ",nhl yellow ond while (I,ach.d). 
~o .. ~oc 

oo.gPo~1f" 10 
Irr.gular 'raglTl.nts aM pebbles of ferrug p lorted 117X~~"~' ?lIO~ 

o ·oOo.~ 

. t'JJf!J Weakly c.m.nl.d.· "lItfIrll'" 

~o.~,~~ _____ ~~~~ 

f-vc sit (2mm-8mlll. 'Ittl In a loose sand. 

........ SANDSTONE: white '-ve ong-Hflfndd p sorted Quartz 

20 

........ 

land,tone wiftl a yf .Me powdery clay malrlx 

PMaul. vlry weakly _Intld 

Minor mUlcovltl and IIiMIYy miner als 

30 
.::;::;::~----~----

SANOSTONE a SILTSTONE: ThiaI¥ Interbedded. Sandstone as 

as. above. Silhton~":.hite. pink. red and purpl! subang 

.In . sorted mlcaeous, some. beds highly mlcoeous 

W.akly . cemented 

40 

·ci:O:t;,~ 
'0.°'-0° 

CONGLOMERATIC SANDSTONE: u above but with pebbles and 

'''0'·6. granules of ang Quartz 

.. .. GRANITE: Porphyritic adam.l_ composed of quartz, 

. + + plagioclase, orthoclas., blotitl and minor hornblende 

~ -+ ~ I' + o.composed and alter" to about 60m then + 01-

• + 50 frlsh except alono froetur •• + 
+ .. .. .. -+ .. 

+ + 
+ .. 

-+ + 

-+ .... +1 60 

+ + ( No oroanclwat.r encounted In hole I .. + 
+ 

+ .. 
+ + 

+ + 
~ 

68·5 TO 

Fig 2 B M R RASON I 

Reference for work done on samples (Figs. 2 to 9.) 

x ell.mical analysis 

+ .x-ray dlYfroction analysis 

T r hin section 

• Palynology 

s Slabbing 

P PermeabNlfy a Porosity 

o Detail petrology 

a I!xamined lor conodonts 

• Sample token, naf submi1f.d 

N.B. number fo lelf of symbol 
fefers fa 81'tfR sample 
submission catalogue (See Appendix) 

M (S) 211 



'.' 

r-----------.---------------------~------------------------------------,_----~--~--------------------------------------~ 

Wlrelitle ~ Lillloloqic OncrlJ:lion and Nol" 

L... -----------

~!:'~~~~(~ 

Ch.mlcolly olter.d 

Paterson Formalion 

,-,,,., 
.. nlltlwlly' 0·02 mftllw 

11l'1li conslanl. 3 HCond. 

1009InO ,p.IeI' 30f1/mlnlilll 

~ Polnl RHlltlvity 

Narmols ReIiItivity 

No log' oyoilobl. below 8t! m, •• ,lIino cloys cloud off Il0l. 

Fig 3A SMR 

Record 197<'1 J dQ. 

178 X 

< 

RASON 

m .... 

.... ii..,.-\.,.,·,:~.-,S~?:~·? .... O $1M) AND PISOLITHS OF FERRUGINOUS SANOSTQHE 

:::::::::: $oIIIiI)STONE AND SILTSTONE: 
liEiEHl Silt· brown 10 y.,"ow, f'vc, Qn9-W rndd. p so,lld 
.... '.' ... SIll' r.d 10 whiff vi. 
:~;~:~:~:.: tlAIIln~ hOrd Silici'fied ond 1erru9inized """" "PQF.lO:'~~ 
'1f~f~ nf:: Wlmen .. or. ch.micolly altered 

:::::::::.~ .. 
~:i:~:U: 10 

;:~:;:~:tr------­
~ ~~E;~~i~ 
~~~:t:~:~' ;:::,:::::1 

~j!~~j~m 
:'-:'.:'0:',,:: 

!l!m!~j~ 
!";'''.:,,;o;:i 

~~~~*fl 
: :: ::::::~ 

m~mm 
::::::::::1 

mEHH 
:~: = :~;:: .. " .. -..... ~ 
:: ::::;;;;1 .......... 
::~:::::: : 

mm~n 
: ::~:::::: .......... 
: :;::: -:.: ~! ............. 

SlHtSTONE AND MINOR SILTSTONE 
SIt. while, f-vc, ang- ,brndd, p sorted 
_dominantly composed of elear quartz '7oin. 
it loft brown silly molrix 

Sltl' 'whit, and y. I low, f- vf mica.oos 
-U ore soft, friable, weokly cemen led and porous; 

20.. affec:t.d by silicification 

SII'IlSTOI4E (minor siltstone, minor conv'omtfolel 
30 5Jt, .~ite, f-vc subang - subrndd, p sorted 

_Illy cemented by whh silty malrix 

SIfst' as far 12 - 28 m 

50 

CfI' .. c- 9forule c~Iomerale wilh sparse 
,,"Illy quort% pebbl., 
OItCks wlOkly cemenled and pOrOllS 

COIGlOMERATIC SANDSTONE (minor 111"'10110) 

"-III: ,,' vrading 10 pebble tonglomer~t • 
.. oldy CIm.nled and porous 

60 

. {CLAYSTONE' yellow, vf9, soft, ploslic, qreo'1 when .. el 
but dries 10 0 firm cloy. Shrink. and croclts on drflo~ 

(Cuttings clogged around drill slem o~d weee bre",," 
to surfoee as 0 ,'icky column b," .. en drill and shm 
and bar. wall •. Cloy,r_ .welled ropidly 10 block oH 

holl .h.n ,tem romoved) 

SLTSTONE' 
red Gnd red-brown "'1 .,'" groding 10 a 
sllghlly micoeaus silly IS' 
10ft and plastic when .. et, shrinks ond cro<:h en dry'nQ 

2 (O-85m) 



Paferson Formation 

(lacus'rlne member) 

C·or. O.scriplion 

(No wlreline 10QS avcllable) 

Cor.1: cared 97·54-100·58 r.covery 97· 54-9g·52 

Qr.y altat wl,h sub-round'G cia." of dark gr., 

171 X --- . 
il?~ Alit •• arly post- depolitlOftal br.cciaflon 

110)( 
370e 

t!:~ ~ or'" unhdded, 1111t .to II" Cis' with spcrae 
• .... ·::1, 

ISIX .. ·· .. 

c 0"9 qUartz Qralns; Red C-III, ong, alty 

calc Itt b.it diPPing at 5-
c.ore tllrQIIQIIou' yeined.lft! calcil. 

.... 

Core 2: contd 1I0·34-!l3·39 recovwy 11034-111·66' 

Q"Y f mow rndd w.tI •• rted calc sst 

thick, borLzonlal, well UlDlnlecl. ,harp planar 

I.,.,r aOhloct 

'.'" ~-';-.• Y:horiJOn;OIlY 'hiekly IIIt.rla.inolld .ltst 
371. lit =-' :::: i';-3 alld til' wl'" 111l1ll •• tructur.. Cor. is 

es It ":' -~.in.d with calcil', join'., ~ 851.900 

-p- - - -F- - I-I , Cor. 3: cand i42·80-143·87 recover, ditto 
·ateraon armG on 

(Olaciolacus'rln.l 
. .. 

gr., lithic ,~d, ail,.st w itll oblJnclcnt Quorh 

oraina and reek clasts­

sedimentary, igneous and voiCClnic. i IS6)( ::':;', 
372e ~.:,',' 

;. F. (;I;ial ':.-:'b'.;) I87X c:.'';::: apparently unbedded interpreted as tillite 

Precambrian -basemen'- , Cor •• 465: cored 144·09-14·5·69 teco"ery ditto ------ ----
. • grey, equlgranulafo 10 JIOI'phyroblostic 

... ft] .. I.. 

diltinctl, banded q~artz .. feldspar. 

bIotite miQmatit., Accessory diuamlnahld 

pyrite. Banding dips 1!s'L200 

core very hard, rocks frtah 

=:'··=.·2_: 
•••• '15 .. . 

••• z=; .... ' 
... c· .... c 

·1!::··111.·.·, r_._a,·J .= .. : .. : 
~.=-=~ :: .. = .. = 

~1IIi" O'scrlption 

me'r"S\..lSTONE: red.bro· .. n to 0'6Y vf sIts! ortxl.na 

flO lilty c:loysCane 

90 

Q.AYEY SILTSTONE with thin SANDSTONE: BEDS: 

~~ Itt.,: gr.y "f, ~adino Irom clays10n. to 

'Iiilhtone, minute mica flal<u vlslbl. ill slUts 

100 MIt ·gI'tGl)' and plaslic .when lilt 

sst: red,1-v1, nil sorted, m... rndd composed 

fJ# quartz in silty, calcar,co;s matrix 

__ Wilraled thon clcyey Sil1ston.., 

rtICOgnitabit by il_ drnl,ng rat. 

no Old Clankin; Gt bit 

...". ve, IIIIQ-well rnd'd, quor'z gracns present 

120 at 120m GllQular fraomertb of milky qua. II 

prt6ably a quartz pebble 

130 

cavEY SIL T.STONE with PEeBl.ES: 

lIS IINvI bcd. with more A1I/I,.rous p.lIOl.o of 

140 e-c quart, .tt and f calcareous as. 

2. ~'~~~~E: s .. core description 
4' -;/ v.~ 

MlSIIATITE: se. core deseMtion 
146'69'tD 

Fig 38 BMR RASON 2 (8S-i46-69m) 

Record 1976/49 .. (51 213 
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0
LITNOLOGICAL^DESCRIPTIONS^AND^NOTES

•
_

          

3 RAY

Sensitivity 005 mR/hr
Time constant: 3 sec
Logging speed : 9.14 m/min

189 x 
gm() IRONSTONE GRAVEL: dkbrn-rusty . brn.dkgy-hl. gy. ferrugini zed Oz sand, pellets

closely pecked. Qz m-crs grained, pellets spherical to irregular
SANDSTONE: wh. uSty ye I, kidney red, bimodal sorted, m-crs grained O. cl,ty

•••••-•-•^SUbrOUndfld-SilDangUlar, v.w. indurated, nuiuiuir claystolle streaks;Ico..■111, m.^, 1••■I

gradational upper and lower brxmatri es -si Icrete

••• •:•7-.: SANDS‘TONE: w4t.-It. gy . f-v. crs grained, subangtilar- rout tried, v.p. sorted (I tutu ^I
• •.•.•^clay nnx. p. indurated- layers of rusty brn to kidney red or pink coloured saildstnile

• • • • •

.^•^• •• • •^• •• • • •

SANDSTONE. SI LTSTONE & CLAYSTONE: wh.-It.gy , sandstone as :Ott 'ye luuti cul I t , •.1
- —"^with claystone & siltstone p. indurated

- = • .7.• CLAYSTONE. SILTSTONE & SANDSTONE: inter heckled, wit. II. spe.pk sitisi.•
as above, claystone contains llUatillte CIZ 0 250 - 500p. Clay platillt whit

•

• 

-----^washed, p. indurated
=• =
—7= =

.=•=
(11z 0.5 cm

=• =. =
•= • = •

- — —
Laterite- _

Si lcrete

- —

PATERSON

FORMATION
(H tivi a I)

PATERSON

FORMATION

(Lac ustrine)

PRECAMBRIAN

BASEMENT

=• = •

SATONE: wh It.gy, me-v. crs grain-granule si7ed, p. it iduraterl
• + GRANITE: intensely weathered; Oz. feldspar; Oz very coarse to granule sized

+ + +
-4.4. .

+ 4. 4.
▪ first appearance of mica

4. 4.^,
+▪ +/-40

++
9. 4.44
+

+ + + first appearance of orthoclase
+ +

+ 4+
++

+ + 4-40
+ +

4- + +
+ +

+ + +
▪ + GRANITE: slightly weathered; Clz. plagioclase, orthoc lase, minoi biotite;^y

f^4-^crystalline. .probably porphyritic
+ +

4- + +430
+ +

4- + 4.
+ +

+ 4.4
+ +

+ + +
+ +
+ + •^- SCHIST': highly micaceous fracture zone; weathered; minor flow of writer ;^/111

4- ^ ws1600p.p.m. Water rose to64m after 2 days
+ + GRANITE: as above

+ + +
74.68 T.D.

-60

Fig. 4 BMR RASON 3

Record 1975/49^ M(S)333



I1^ 14 101111.0111

hIhoicol

1 — --
Aeolian sand

Ca lcrete

I ?Aeolian sand

RAY

WiREtiNE

Sensitivity 0 . 01 mR/hr
Time constdrit 3 sec

Logging scowl 9.14 m/rnin • 0 SAND: red-brn. v.f r v.crs grained. subroonded
••• •^to rounded.m. sorted, not indurated

LIMESTONE & SAND; whrpk, red-brn, v.f .-v. crs qrai r led
Qz sand. subengul ar-subrounded irr ego any cemented

••^by CaCOs mrw. indurated gradatiaial upper & !owl.,
boundaries

.- -40
SAND to SANDSTONE: red-brn. v.f .- v. crsqrai uuinl

Subrounded-rounded; m. sorted. v.p. indurated
cuttings consist of loose grains

LOGS^a I too- 
I $ j^J(1•4

Li I^ k

AND^NOTES

PATER SON
FORMATION
(Locustrine)

^

.^.
-.• . • .- yellow rusty-a few rock cuttings; sandstone, bimodal

. .

^

*. •• • •^sorting f.- v. crs grained

. P . I. ... .20 SANDSTONE: It. gy-wh. I. grained-granular sob--
6*. •^.• ../• - • - •^rounded -yt rounded, bimodal sorting, p.indur atot1

- • - -**.- - - 0 Clz 4 0.5cm
......• '-.-^Oz^partly milky blue
:•:•:•:•: 0 Oz, ool itic chert. Ozt 4 1.2 cm

i••■•:•' !•:-^SANDSTONE: It. gy-yel., 1 .-m. grained. Oz w. sorted
roundedv.w. indurated. si lcrete. Si I i ci f i cot i on
on upper side probably along 'pipes' and crai:kc

6

PATERSON
FORMATION

(Fluvial)

SPOIVANEOUS
POTENTIAL

POINT RESISTIVITY

   

.^.^.^.
• • '-./V-1 gradational lower contact

•..•:• 7. - SANDSTONE: It.gy m. grainect-gramile si zed, 07 fl.5crh
subangu I ar to rounded (different provenance?) clay

• • —^mbi

- Oz• chert subangu I ar-subroi Hided^< 1.2 cm Ot.
rounded

... 

••

- 

•^'40
CLAYSTON E. SILTSTON E & SANDSTONE: wh.- It (iv.

probably interbedded. Clay with 't Mating'^-,ira ins
88,u-1000,uto w. sorted f. grained Oz sand wit,'

clay rntx

- •••■

(glacial)
7 Sandy til lite

SANDSTONE — CONGLOMERATIC: It gy. m. sorted.
subartgular-rounded. Oz & chert 04 2.5 cm,

^ p. indurated

• SANDSTONE: m.gy,^grained, sta)rouncied ti, It^i.111

''.•^-80 bimodal sor ti ng-Oz w. sorted-v .w. snnlid Hy
Qz wacke, p.-nu. indurated. cuttings
grains. becomes slurry when washed

Core 1^cored^65.53-68.58
recovered 66.83-68.58

ANDSTONE: 14-m. gy, inter laminated f-m. grained (0
125-177/A-250-35)4, laminated 0.1-2 cm; grains
elong. 0.65-sph 0.85; suhangulai-rounded:
75-80% Oz. 15-25% chert. Ozt clay mix; vague
crass larnination.minor milscnvitn& heavies.
7 feldspar bimodal ly sorted, 07 wache

. . SANDSTONE: as above; minor clay streaks Sph 0. /5,
heavies, pyrite

WAN NA
BEDS

••• SANDSTONE, CLAYSTONE & SILTSTONE: in, gy-hrn.
•!'^interbedded, sand v.1.-f. grained, scarce crs-v. cr s

grained Oz& chert 0<0.4crn m-p ,--;nop(1, Sph II 7 5 1 ?.':
— — — subangular-rounded

Record 975/49 Fig.6 a BMR NEALE IA 81 M(S)334



SANDSTONE

I Record 1975,49

I
1111. LENN IS

1

wiftli tOGS

SPONT AN 1006
RAY POTENT' AL^POINT RESISTIVITY

WA N NA
BEDS

15 I LIthe-10.
*Plc rti

s • Joe on,

LITHOLOGICAL^DESCRIPTIONS
AND NOTES

SANDSTONE & minor CLAYSTONE: gy-brn. f.-crs grained.
subangu I ar- subrounded. minor interbedding of gy-wh. clay;
heavies. micas p-w. sorted (bimodal). p. indurated

*110/Core 2 cored 111.25-114.30 100% recovery
SANDSTONE: m. gy. fem. grained, w. sorted.. stibroundecl
-rounded, heavies.^.75; laminated & crossbedded;

.% angle of dip 30°740 m. indurated 

SANDSTONE & minor CLAYSTONE: m. gy, f-nt. graine.d,
stbrounded heavies, rare 7g lauconi te. feldspar, mi cas
Sph^indurated

• 420

Formation/
member/

iifholPeicedund

 

SANDSTONE: m. gy - It, pk, f-m. grained, subangu I ar-suhr ( HI( I -
ed, bimodal sorted. Si 0.65, heavies,

40 SANDSTONE & minor CLAYSTONE: It. gy-lt. red-alterna-
ting gy & red. Gy sandstone as . above. red sandstone
f. grained, subrounded Sph 0.75. heavies, ? gl aucon I te,

^ minor m-crs grained Oz. minor clay interbeds
SANDSTONE: as above, gradual decrease in number Of gy

sandstone cuttings, scattered grant' les of Oz, chert
m-w indurated

150
It. red. f. gr ained. subangu I ar-subrounded, m. sorted

heavies.

red-minor It. gy. scattered Qzgranu les Cis 3mm

160
SANDSTONE & CLAYSTONE: sandstone as al H)ve,

interbeds of clay

SANDSTONE & CLAYSTONE: sandstone as above, clay
It. gy, v.p. indurated, plastic; no to 50% riny

170

low •■•• ■■•■I• •^SAN^ aboveDSTONE & CLAYSTONE: as abe decrease in•'•^

arnoun of clay
-a^-..^.^.^.^. ore 3 cored 179.83 -180.44m 100% recovery

SANDSTONE: red. v.f..1-mgrained, subangtt I ar- sub-
-180^rounded. Sph 0.65-0.75. laminated 1-5 mm,v.f. & I.

sand laminations,m-w sorted. m. grained sand. .^. . .
• bimodal sorted. heavies..........
.^.^.^.^.

•.• • .• SANDSTONE: red. y.f.-m. grained. sub angular-
subrounded. m-w sorted

SANDSTONE & CLAYSTONE: sand red, as above.
-190 scattered crs grains Oz. subangular-subroundecl;

ciey Interbeds

Core 4 cored 202.69-206.74 100% recovery
DSTONE: It. red. f-m grained. angular-rounded. S ph 0.65

••^-0.75, bimodal sorted. mew. indurated, heavies.........
RO4T^" • ' 205.74 T.D.^ laminated & crossbedded

fig. 6b BMR NEALE IA B 18^ M(S)335



—
Aeolian

sand

Galore!. Or
kankor
?^—

ORALLUVIUM

COLLUV1UM

SPONTANEOUS POTENTIAL

POINT RESISTIVITY

SHORT
NORMALS

RESISTIVITY
—7— —7--

PATERSON
FORMATION

(fluvial)

PATERSON
FORMATION
(glaciolocustrine)

°- • •-
••.•:•:-:

C•=

= • = •• - • • -

for

lithological
unit

litho- D.-
lagk pth
lei AND NOTESwIRELINE LOGS

1.1NOtOGICAL
^

DESCRIPTIONS

RAY

SensItiyily • 0.01 mR/hr
Time constant: 3sec
Logging speed: 9.14 m/min

^0 SAND: m.-v.crs grained, red. subangular,rn.
sorted, bottom part rich in silt & clay

AND & LIMESTONE: sand as alve,cor: ttI
replaced by CaC0 1

SA D & GRAVEL: sand aaboveCaCO3 cement:
pfri alynensolithst :3cm, also non pi so I ith ic. ironstone

SAND: as above. minor CaCO3
10
C^LOMERATIC SANDSTONE: pebbles of

Si Icrete.partly ferrugini zed. m. grained to,5c.rn
v.p. sorted. Qz41 cm. subangu I ar-w. rounded.
minor CaCO3 cement (partly pisolithic)

SAND: gy. m-v. crs grained. subangu I ar-
subrounded m. sorted. fragments of
ironstone. v.p. indurated

20
SAND & CLAYSTONE: wn,gy, pk. yel:sand as

above. with clay. v.p. indurated. clay & sand
interbedded & mixed

v. crs grained Oz more abundant

30 granule sized Oz. subrounded

• NGLOMERATIC SANDSTONE: wh, bit!,^f.
• grained-pebble si ze mostly v. crs.- granille si zed.

p. sorted, angular-rounded. Oz & rock fragments
partly f errug in i zed. p. indurated minor clay

• 40

"
—

CLAYSTON E gY, Plastic, soft; containing
-= • =
— •^Qz grains and minor Iithic fragments

50
1.•

• = • = m. gy

0? f.-v. crs grained, subangul ,r-subi^ied.
=,— •^mina( .ferrupini zed rock ?ragments

ore cored 56.39-59.44m 100% rPcnvry
CLAYSTONE & minor SANDSTONE: gy - cy-n,

larninated.Oz v.f.-t. grained. laminations
1-3MI11 thick; at 58.52 change to red.
angular lumps of ? ironstone or

= •^fernigini zed sandstone. p. indiirated. Contains
deCOrn sed lithic fragments

CLAYSTONE & minor SANDSTONE: as atuivi:
containing pebbles and lithic fragments

=•=-•
b I. - grn c I aystone
70

•=• = •
1.■

•= •.=
/4.76 T.D.

Fig. 7 BMR NEALE 2

.=
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— — — — —
Aeolian sand
ZaTCrertet

bowl

. PATERSON

Si lcrete

FORMATION

Fluviati le)

— — — —
PATERSON

FORMATION
(Lau:string)

aim^=woo

Fet4ionl
il'^al WIREL NE tOtttr

C

I :.,
tithe,-
kirak
leg

0
in0

LITHOLOGICAt. DESCRIPTIONS AND NO1 ES

1

1

G RAY

Sensitivity : 0.01 mR/hr

Time constant 3 sec
Logging speed 9.14 m/min

PI SAND: red-brn, f.-m. grained. subrounded-rounded, mrp. sorted. iincolis .

• & LIMESTONE: red-brn, f.-v. crs grained, subrounded-rounded, p. sorted, minor
. .^ iratatOne pellets; discontinuously cemented with calc; m. indurated

SANDSTQNE: rusty-brn. m -granule sized, subrounded. m. sorted (bimodal), partly
cgl.. 0 41 2cm Oz. Otz, m. indurated.

aNDSTONE: yel^f.-v.crs grained, angular, p. sorted (bimodal - clay mtx), Si,
gradational bee% sharp top. v. indurated

SANDSTONE: It. pk-veh. 1-m. gra i ned, m inor crs & v. crs grained 0 z ; subangu I ar-
•subreunded.blmodel sorted. Ciz w.-y.w. sorted, clay mtx. Qz wacke, p.-m

indurated, cuttings mostly loose grains

CLAYSTONElk SANDSTONE: interbedded claystone, si Itstone & sandstnnu.
sandstone ditto as above but better sorted (Oz aren ites)

Fig. 8 8MR NEALE 3

Record 1975/49
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Fonwetion/
member/

lithotogiccrl
unit

LiTHOLOGICAL^DESCRIP1iONS
AND^NOYES

pth
(m)

Litho-
logic

109
W1RELINE

_—

Laterite
_

Sensitivity 0.01mR/hr
RAY Time constant 3 sec

Logging speed 9-14 m/min

00

 

,^0
• SAND & IRONSTONE: Sand: f.-m.grained subangulai-vv.

rounded. Sph 0.75; ironstone mostly pi solithi

      

POINT RESISTIVITY

  

•
SANDSTONE: It.pk, Itgrn-wb..f-mgrained, subangolzu-

• • •^well rounded, minor muscovIte.pebbles Oz,granite C1-s
• ••^5crn. Partly ferrug in i zer:I and silicifi ed • • 

         

• =•=• CLAYEY SANDSTONE: buff-yel. scattered Qz m -v.crs
—^gained. subangular-subrounded. p• indurated

-= • --7.1
It. gy -pk

SHORT NORMALS
RESISTIVITY . BY -gm

-20
increase in amount of sandstone

SPONTANEOUS
POTENTIAL

-= •• Core 1 cored 24.38-27.43 m; No recovery

• •^— Core 2 cored 28.95-32.00m
recovered 28.95-31.29

-^ SANDSTONE: It. gy to brn gy silty lithic carbonaceous.^.
= .=. wOCke; f-m grained, well rounded to spherical Oz

groins present, minor feldspar. Slightly calcareous and
slightly micoeous beds. Bedding indistinct some

^ breccias and slumps sparse wood fragments---=•—

•.•.:.: :
-40

:•;-". -7-

  

PATERSON

FORMATION

      

Chlorite, rare rounded crs grains

=•—•
as above

•ic^•

"

A..
• •^•^•

A. •
... •^•

- -- •
— - — • -70

• •

• • -^1

larger proportion of sandstone

.^•^.

3m thick gypsum veins

VCA-loo

Fig. 90 BMR WAN NA 1 M(S)338Record 1975/49



LOOS AND^NOTES
tits( Ow hot v.L110101,00104

'4=7,

-^ SANDSTONE, SANDY CLAYSTONI
^ & CLAYSTONE as above•=•= •

PATERSON

FORMATION

SANDSTONE, SILTSTONE & CLAYSTONE: w4 - lt gy.
f-m grained m-w sorted. subanguIar-subrounded
Sph 0.75, minor m-crsgrained Oz-subrounded
p-rn indurated

= =
-140

' f-cre grained. Subangu I ar-w. rounded p. sorted.

^

-A.^• •^the coarser the better rounded. The clay contains— . .
• •^clasts of claystone.'si Itstone. sandstone

•.-.•^•

r-. .

CONGLOMERATIC
indurated, Oz

dl'•••••■•1.t.- .

•^

sorted and un
,••Ii..t.e..--C.ore 3 cored

3^recovered
^

▪ 

154.53 T.D.

MUDSTONE• gy - gm, partly
thic mudstone, very poorly
bedded
152.40 -154.53m
152.40-154.18m

POINT- .
g RAY

^

^RESISTIVITY
SPONTANEOUS

POTENTIAL
SHORT
NORMALS
RESISTIVITY

BMR WANNA 1.

'Record 1975/49^ M(S)339



8 RAY

Sensitivity : 0-02 mR/hr
Time constant : 3 sec
Logging speed: 9-14 m/min

Laterite

— —

PATERSON

FORMATIO N

(Lacustrine)

      

f':=Y

tittrca'
wIRELINE LOGS

 

Litho-
Logic
log

LITNOLOGICAL^DESCRIPTIONS
AND NOTES

            

IRONSTONE, SAND & SILT: 1isi -fled -1k: millstone, inosi 1y
densely packed: ferrugini zed sandstone Oz^grai I in I.
p. sorted minor crs-v. crs grained. sohangu I ar-
subrounded. Lower part richer in si I tstone & claystone

TS ONE: gy-red; v.f .-f. grained Oz in silty mtx,
minor micas

It. gy. plc. purp.
0

ONE: wh, red & yel. mottled; f. grained -grannie
Sized. subangular-w. rounded Oz; discontinuous
Streaks of siltstone. also si Itstone c lasts Qrc 3crn.
irregular & lenticular beds, m-w indurated

SANDSTONE: wh, red. ye I, purp, f. grained (rare)
-granule sized, scattered pebbles. subangu far-
rounded. m. sortie, m-w indurated. partly
cross beaded-15 -20% 30 .-40% pebble;
minor siltstone& claystone streaks reworked
si Itstone & clay clasts

42,97 T.D. 
CLAYSTONE. SILTSTONE & SANDS MNI

wh.-puru.. interlaminated

PATERSON
FORMATION

( Fluv i oti Is)

 

SPONTANEOUS
POTENTIAL POINT RESISTIVITY

 

•

N.B. Short intervals of lost core not
indicated

Fig. 10 BMR YOWALGA 4
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- —
Alluvium/

. Aeolian sand
- —

Calcreted

alluvium

- ,

Allui um

T

- 

OWNS END

QUARTZITE

SPONTANEOUS
POTENT' AL

POINT RESISTIVITY

2
tit

WIRELINE LOGS
0

logic
Do.
Pth
Pol

LITHOLOGIC At^DESCRIPTIONS
AND^NOTES

       

RAY

Sensitivity 0-01 mR/hr
Time constant : 3sec
Logging speed 9•14 rn/min

SAND & SILT: v.f.-m. gra ined, m. sorted, subrounded-w.
rounded, scattered crs-v. crs grained Oz. ironstone.
igneous rocks

' . CONGLOMERATIC SAND & SANDY LIMESTONE: Sand-as
above, with pebbles of az. Qzt, ferrugini zed
sandstone. Igneousrocks. irregularly cemented by

• CaCO minor CaSO4 at 6 m

l j,^ -F-T-re^cored 10.67-13.56m
.•! i,^recovered 10.67-10.98mr ,.. LIMESTONE: 41. spongy.Qz f r crs grained angular -
.•,,:^...,^subrounded, black impurities m. indurated, pebbles of
.4;3..=.:... ,. —Vownsend Ozt & dk gy porphyritic rock 06 15cm

"....' 4 i as above
.*•.:

-,..•
....'.: -2()

Li PZI•^
75: • -.. SANDSTONE, minor S1LTSTONE & CLAYSTONE: rare
• • ••... -^-pebbles of Towosend Ozt; wh.-grn-gy
vg-- .- • ^
•. •• •.•.• SANDSTONE: wh.-grn.f.-crs grained. rare v. crs grained
•...•.•.•. . . .^Oz. Subangu I ar-subrounded rn. sorted p.-m. indurate,1

• • •^Core 2 cored 31.39-33.06 100% recovery
DSTONE: grn-gy, f.-m. grained, w. sorted v.w.

33.08 T.D.^ imilmood

Fig. 11^BMR TALBOT I

Record 1975/49^ M(S)34I



1 C tirflo- De- LITI4OLOGICAL^ DESCRIPTIONS

tiff**ei
WIRELINE^LOGS r

T
logic
kg

Pfh
(n)

AND^NOTES

1

1

0
SAND: f .grained-granu le el zed, p. sorted, subangular-w. rounded, v. p. indurated

LOMERATIC SANDSTONE: pebbles & granules of:- ironstone. Oz. Ott.
dark: f. trained igneous rocks. Sand as above: v.p. sorted p. indurated
subangu far- subrounded. minor & irregular cementation with CaCO 3

ONE: gy. v.f. .-f. grained. m-p sorted, subangu I ar-subrotmded, Cat.:0 3v.w.
i'ore^cored 10.66-13.72 m recovered 10.66-13.41m^ridtiii et

CONGLOAAERATIC SANDSTONE: Sandstone, f.-crs grained, streaks& pockets
Of v. crs grained to pebble si zed gravels. sands m.-w. sorted, stibangi I dr-

subrounded; pebOles Oz. ferrugini zed sandstone, basic itinouris
13.72 T.D.irocks. 0 4 1.5cm p.-v.w. indurated, mirror CaCO3 cement

Fig. 12. BMR TALBOT 2

Calcareous

alluvium

2E1+

1

1
1

Record 1975/49^ M(S)342



0
CONGLOMERATIC SAND: 1.grainect - 1

Cm.Ctz. ironstone, basi c igneous
rocks chert p. sorted, subangu I ai -

rounded. v.p. indurated

CONCILOMERATIC SAND & CLAY:
v.f.-v.crs grained, & pebblt , s (O..
Qzt, chert,-basic igneous I ()Ck:,)

10 angular-w. rounded, minor CaCO3
cement in upper part, p.-rn. sorted.
v.prm. indurated

Formation/
member/ LOGS logic

t: - ppil LITHOLOGICAL DESCRIPTIONS
Iir keiogicel

unit
watEuNE •

s log (m) AND NOTES

POINT RESISTIVITY

I RAY

Sensitivity 0-01 mR/hr
Time constant 3 sec
Logging speed 9-14m/min

SPONTANEOUS
POTENTIAL

Alluvium

20 It. red

MAW & CLAY: as above but no
pebbles; clay-granule sized
p. sorted, angular- rounded

30
Alluvium

or

Paterson

Formation

grn-lt.red, partly limonitic rare
pebbles, subangular -subround ,41

CONGLOMERATIC SANDSTONE &
50 CLAYSTONE: v.p. sorted-cl ay-
 Gobble sized. It gy
SILTSTONE: It orn.micaceous
m.indurated.lower part red with

vpf. grained sand
SILTSTONE & CLAYSTONE: red,

interbedded, scattered f. grained 07.
Subangular-rounded, heavies.
micaceous

60

LEFROY

BEDS

red

gm. red, thinly bedded.
m. indurated

gm

Fig. 13 BMR TALBOT 3

70 v. indurated

JC ore I^cored 73.15-74.21m
recovered 73.15-73.90m

Core 2^cored 74.21-77.36m
100% recovery

CLAYSTONE & SI LTSTON E: gm, red.
77.36 T.D. chocolate, laminated to

bedded minor v.1.-f.
grained Oz. micaceous.
7 bioturbated, dip 25 *-30*
w. indurated

1
1

Record 1975/49^ M(S)343



        

lithokoogicol
unit-

WIREUNE LOGS
0

 

Who-
lpy■c
log

De-
pth
(m)

^LITHOLOGICAL^DESCRIPTION

^

AND^NOTES

        

3 RAY

Sensitivity 0.01mR/hr
Time constant 3 sec
Logging speed 9.14 m/min

POINT RESISTIVITY

0
SAND. SILT. CLAY; PEBBLY; v.p. sorted,

subrounded-rounded 0 IS 3cm, Oz.
ironstone. metamorphi c rocks, sandstone

OMERATIC SAND & SILT: Oz.
ironstone, metamorphic rocks. SalldStl■f11.

SANDSTONE: wh,f,rit grained, r^s
grained Oz. subangu I ar-rounded, Spit 0./5
minor CaCO3 ferrugini zed.

10 indurated

SPONTANEOUS
POTENTIAL

granules of Qz, ironstone, igneous mut.
(dk. gy)

AND, SILT & CLAY, GRANULES: gy-vv11.,
20 p.sorted. angular-rounded, rare

pebbles, v.p. indurated
limonitic mottling

It. red-It gm. limonitic mottling

dk. red. granules of ironstone

wh.-gy

& CLAY: wh, m-w sorted (bimodal)
f-crs grained, suhrorinded-rounded, )..al
90%, clay 10%, granules 0 ‘. 0.5c111,

vies. p. indurated
ONE & SANDSTONE: WI. lurid. It.

gY. v.f. grained, w. sorted, stihangul.11
subrounded, p. indurated

y s-r oNE.SILTSTONE, SANDSTONE: red
-gm, v.f. grained. p.-v.w. indurated

Core 1^cored 67.05-69.63m
recovered 67.05-69.18m

SANDSTONE :^grained, rare urs.
& v.crs grains. subrounded-roundecl,
w. sorted, mica, red-brn, chocolate,

minor gm & yel, laminated to69.63 T.D ' medium bedded 7 binturhat I no,
minor silt & clay

Fig. 14 BMR TALBOT 4

Alluvium

LEFROY
BEDS

Record 1975/49
^
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4.

Cabo-
logic
log

OA.
pth
fin)

LITHOLOGICAL^DESCRIPTIONS
AND NOTES

member/
fitholopical

unit
WIRELINE
^

LOGS

1 RAY
Sensitivity 0.01 mR/hr
Time constant 3sec
Logging speed 9•14m/min

POINT RESISTIVITY

Alluvium

SHORT
NORMALS

RESISTIVITY

.^.

... 0 SANDY GRAVEL: mix clay-v. crs grained sand:
pebbles subangu I ap-subrounded Oz. Qz t

1 
îronstone, granite. metamorphics

SANDY CONGLOMERATE: as above, !flax. 0
-cobble sized

GRAVELLY SAND: Clai 3cm, sandy mtx, m. sorted
subrounded-rounded

t 7:-. -6
• • • = .7 CLAYSTONE, SANDSTONE & SILTSTONE: clay

# -granule sized, angular-rounded. ferruginous
.• .=. • .•.^coatings on grains

. ■7.•

= •^20 —• CLAYSTONE: wh-lt.red: limonitic. sand Willi Attire,
: 1^v.f.-v.crsgrainecl,•subroundeci-rounded,v.p.
.^indurated

• •••^•^• ^
: r•-7: . 17s440 CLAYSTONE & SANDSTONE: feeruginized sand: v .1.-

.9^f -v. crs gra ined.m. sorted,subrounded-w. rorirrdei I.^.

Ĉlaystone rich in sand grains; grades to sand

•
•"? • •^vvh.. ochre. gm
' • "

• -^•

CLAYSTONE: It. hi.. Itred. soft & plastic
==,

^ CLAYSTONE, SILTSTONE, SANDSTONE: brn-red,
v.p. sorted 0 granule sized, subangu I ar-w.

•-70 rounded, slight HCI effervescence
= = =

LUPTON
BEDS

_

I Record 1975/49

It.grn, m. indurated, no sand
=

• •

= =
=^Core 1^cored 92.96-95.10m 100% recovery
 =

7\-90 CONGLOMERATIC MUDSTONE: grn 8 hrn
lithic mudstone ., v. poorly sorted Contains
clasts of sedimentary, igneous and metamorphic
rocks. Sandy laminae dipping at 250 -30 0

It"^95.10 T.D.

Fi . 15 8MR TALBOT 5^
M(S)345



Fermo,fion/
member/

lietotogkal
unit

WIRELINE
^

LOGS •
Litho
IciTt
log

I r MOLOGIC AL^DESCRIPTIONS

AND^NOTES

De-
pth
(m)

•

SPONTANEOUS

POTENTIAL

SAMUEL
FORMATION

(of 70m change from yellow, red & brown cuttings to
mainly dark grey to black cuttings)

= CLAYSTONE: bl. v. carbonaceous. ml caceous, soft clay

Intensely bioturbated

-==="tri-ÂnTONE8i SILTSTONE: bl, It. gy- rik. gy .
80 interlarninated carbonaceous. inicaceous

-
-- minor slumping

- 7 cyclic sequence

• ':•-:• bioturbation, m-w indurated
••

0
CONGLOMERATE: grn -gy. brn.Ø4 H. 5ni. silicifiedclay•Arnii•

& sandstone ( si ICrete) 02 fry. Cfs grained. p. Si ir vat,
subengular-subraunded, partly fern ig i n zed

_
- = CLAYSTONE: ('Porcelanite•). wh.-pk, minor ferrugini zed
= = patches. v.lt I Si It or sand, unbedded • m-w indurated sm.iil

cavities filled with breccia (claystoruis•foinisplio,-,

—L—AMT5E-
BEDS

( Si !orate)

RAY
Sensitivity 00? mR/hr
Time constunt 3 sec
Logging speed - 9-14 m/min

BEJAH
CLAYSTONE

244 to ell, • +xr

-129 to 231 TOD

213, tatt + •

235 to 237 X•+

Z38, t39 T •

lat-orng-rnottled. p. indurated

- = wh, pk, yel, purp. mottled vertical cracks filled with
=^ferrugini zed claystone breccia

?AO to 24t T• X^very low density; thinly bedded to laminated
= =

= =

. SILTSTONE. CLAYSTONE & SANDSTONE: wh. purp, red, ("chi r.
int e•bedded. interlarninated, minor mica, bioturbated on part

'^Qz sand f - m grained, w. sorted. subrounded - rounded; p - w•

▪^

indurated
purp. brn-blk. partly ferrugini zed

1b43 7

• •
SILTSTONE & SANDSTONE: interbedded-i n ter I amin ated.

-40: Mt. gy, bm blk, ochre, colouration not related to the
indistinct bedding planes

^ SAND: v.f.-f grained, w. sorted, w. I neurated subrouncied-
SHORT^ •^rounded. minor heavies & micas

NORMALS
RESISTIVITY

_50
= SILTSIONE, CLAYSTON E & SANDSTONE: i nterbedded-

interlaminated.brn, ochre. gy, purp,red,Sand: v..f m grauieci
w. sorted. subrounded-rounded. At 54111 s.ttiIrciI Oz

..-;• granules, p-m indurated
= ^

- CLAYSTONE & SILTSTONE : interbedded- interlaminated.
chocol ate, pertly I imonitic, siltstone partly micaceous

-=-=^
well bioturbated

- 1-6 0

black pyritic clay

POINT

RESISTIVITY

t5t •

IS3 •

t54., 265 • 7

204 •

VD •

tee, tit •

•

•

tat •

tilt •

Fig. 160 BMR BROWNE 1

Record 1975/49^ (VI (S) 346



SI LTSTON E, CLAYSTON E & SANDSTONE: It. gy
-dk gy. b I. i nterbedded-i nter laminated
glauconitic, bloturbated, carbonaceous.
micaceous; Sand: f. grained. w. suited.

ioo glauconitic. w. indurated
HTSTONE. CLAYSTONE & SANDSTONE:
interlaminated, It. gy-bl. micaceous
scattered v. crs Oz, feldspar grains. Sand: m
-v. crs grai ned. p-v.p. sorted subangular-
angular, Sand: f. grained. p. sorted, clay
pellets,cross laminations • b ioturbati on.
feldspathic ; glauconite down to 107m

contact at 109m
-110
SANDSTONE:

yeIrred. gy, bl, frcrs grained. p. sorted.
subrounded -subangular. clay c lasts,
limonite. p-v.w. indurated, very porous

        

1formation/
member/

lithoiogicol
unit

   

Litho-
logic
log

'De-
pth
(m)

  

wIRELINE LOGS

 

LITHOLOGICAL^DESCRIPTIONS
AND^NOTES

- -

                 

I

1

1

1

1
1

SPONTANEOUS POINT
RAY

POTENTIAL^RESISTIVITY

SHORT
NORMALS

RESISTIVITY
265 •

260 •
279 TA

• it
crsgrained. v.p. sorted, feldspar, clay int x

I.• •^
granules ,11 4 1CM

angu lar-subangular 40.5cm clay c lasts,
zu cross laminated• .;.f. 121.92 T.D.

N.B. Very short intervals of lost core are not
indicated

Fig. 16b BMR BROWNE 1

266 • •• • ...

• •. • .•

Record 1975 /4 9^ M(S)347



-

C ol luv 'um
-

POINT RESISTIVITY

SPONTANEOUS
POTENTIAL

^. ^0 SAND & LATERITE; clayey sand, m. grained
sandstone fragments

BASALT: mauve-pulp, feldspar. ? p'^.o
chlorite veins; intensely weathered

v v:v: BASALT: red brn-gy. ecp.ii grauular. ni grained.

^V V V y ' V^ilmenite; amygdales& veins of chlorite:
^v v V v^acicular pale grn mineral-? epiclote; ? augi te.

rare Qz in blebs& amygdales, f low bandingv^•
v v v v v" "10v •
V„V,V,

v v V,
V V V V V
VVV

v Wr• few amygdales

V V '

V V VV ' '
V V V

1 cm wide 'dykes' of v.f . grained intrusive
vkN\.-20^rock (purp)-abundant amygdales

v^v
:1,‘"I'vs'•,,SANDSTONE: f. grained. p. sorted.argi I lacerms.

& f.grained basalt (felted text)
• v v

y v y , , BASALT: purp. f. grai ned amygda les with
?chlorite (wh. gm . bl cream, red)

elli,t112 X+
tin; 2116 XT

tee,^XT

WS, 294 XT

M
tee,190 XT

291 x

222 X
216,300 XT

MIN 264 XT
301 XI
302 X
tab x

SHORT NORMALS soe x

RESISTIVITY
503. 304.1

v v v • v ,
, • v purp. v. indurated. m. grained, amygdales,^• • ,

Li 2cm, Oz. veins of CaCO
3

• • •
v" vvv*-30
V V

V V V
V iVN
V y V
V,V,

V VV V V • m.-b I. v. indurated. rn. grained joints &v v v
v v v"v" ,^shear planes dip at 45 . ,acicu I ar grn mineral

en xrv"v"v v, on these surfaces ? epidote, CaCO
3 

in veins
v
V V v

-40

306, 307 XT

300, 509 XT

Formatter./ C - ' Utho-
nvembet /

lit halogicol WIRELINE^ LOGS logic
unit 6 log

De-
pth
(m)

^El THOLOGICAL^DESCRiPTIONS
^AND ^NOTES

RAY
Sensitivity 0.01m R/hr
Time constont 3 sec
Logging speed : 9.14 m/min

TABLE
HILL

VOLCANICS
v v v'v'
v v v v y" ,

CZ..^ 311,343 XT^v V V
V^V

V

...
V , V

.1
.•

....^ V V V.■ .•

SWA^VNS XT^,VVVV,V

-60

v
v

v .' v .'
V v V y'l

3*317 XT

V i
V v ,

V y v y

' V V V V V

v v vv,'... .-6 0
y • V

V v •
V V V

V V V
V V

VVV
V V V

V V V

V V

V , V , V ,

V „ V „ V„. .70

gy-lt. red, 1. grained. niotitemtx vitreous bright
•"v^gm; veins of redmaterial, micaceous bright

'•"v",^gm mineral (7 chlorite) on joints. cavities
V 4 .

SANDSTONE: red-It. gy . f-crs grained. rn-w
sorted, m-w, rounded, rare heavies, laminated,
minor siltstone; horizontal & dipping laminae
<45 .

^80

^ 85.34 T.D.

N.B. Very short intervals of lost core not
indicated

- - - -I ? PR 0 T ER 0 -
ZOIC

Sandstone

Sequence

516,319 XT

bt0 t

31N Mt XT

3t3, 324 XT

3t6, Ste XT
127,32111 XT

222 T

1.10

351 P

bbt 7'

533 T

Fig. 17 BMR WESTWOOD I
M(S)348Record 1975/49



Litho-
Iogic
log

De-
pth
(m)

LOGSWIIELINE
Formation/

member/
lithokegica

unit

LITHOLOGICAL DESCRIPTIONS
AND NOTES 

Aeolian sand-
Laterite

POINT RESISTIVITY
335 +

1
X Eiir
Sensitivity: 0-01 mR/hr
Time constant: 3sec
Logging speed . 9.14 m/min

SAND & SILT: red bm, subangular -
• subrounded, p. sorted. f-crs grained;

IRONSTONE:STO: red-brn, pisolithic. loose.
mavlacm. minor Oz sand

CLAYSTONE: red brn-wh, sandy, partly
ferruginized. scattered Oz, f-crs grained:
angultr-subroundecl

SANDSTONE: WI, pk, gm. red-bm. p. sorted
f. grained pebble sized w. indurated

decrease of crs grained material

m. Indurated

p-m,indurated3560.5 cm; pebbles,dkgy
silicified sandstone, m. sorted. m.
grained, subrounded: and chert

WAN NA
BEDS

Or

LEN NIS
SAND-

STONE
Or

PROTERO-
ZOIC

ROCKS

-30
itr-ore 1 cored^33.52-36.57m

recovered 34.74-36.57m
SANDSTONE: It gy, wt. plc, w. sorted. m -v. crs

grained,Sph 0.85-0.95, claystone clasts.
.^subangular-sub rounded. m-v.crS grained;

•-\_ m-w indurated good porosity; probably medium
• to large scale cross-bedding-dips of 15 °--25°

.ao
wh. crs-v. crs grained

SANDSTONE-CLAYEY: gy, ochre. red, Qz in c lay
mtx, Qz m. sorted, rounded-w. rounded.
Si 0.85, f-m grained, rare crs-v.crs grains
less clay mtx. p. indurated, plastic; clay 20%

-50

clay clasts; wh.

subangular-w. rounded Qz, m.--crs
p.-ro, indurated

= .70
m. sorted, m, grained, subangidar-

subrounded,p. indurated; c lasts of claystone

Core 2^cored 79.24-80.46m
recovered 79.24-80.15m

SANDSTONE & SAND: It gy-wh, w.sorted,rn crs
grained, subrounded-w. rounded, probably ir qe

80 scale cross-bedding-dip of 35';claystone
^ clasts; p.m indurated

f-m grained. rounded. m. sorted, p. indurated

•

Record 1976/49

m-crs grained
ZTAY SION E: ochre, red. It gm, scattered

Oz grains. v.f.-m. grained. subangu I ar-
90^rounded, p. indurated

sas,3370^=^CLAYSTONE, SILTSTONE. minor SANDSTONE:
red, yel: interbedded-inter laminated; p-rnsse.sse <la

3^indurated, small scale cross - laminated
Oz sand -v.fr m. grained, m-1) sorted;
at 94.50,m swell ing clay; gY-It red;

300 • 4^ _burrows p1 cm
ars •^SANDSTONE. CLAYSTONE, minor SILTSTONE:
341 1. .• \- 100 It. gy, It gm, red. purp; interbedded Oz
342 T^•^sandstone, f-m grained. m-w sorted

1.0.101.50 medium-large scale cross-bedding;
burrows, micaceous, pyrite

M(S)349Fig. 18 BMR WESTWOOD 2



=-40-1- 70

= =
=

Formation/
member /

lithological

I
WIRELINE LOGS

Litho -

logic
Do -
Fth

LITHOLOGICAL^DESCRIPTIONS
AND^NOTES

unit log (m)

1
I RAY
Sensitivity 0•01 mR/hr

— Time constun I • sec
Logging speed , 9.14 m/min

CAI IPFH

1

POINT RESISTIVITYCalcrete

-SAND, SILT, CLAY & SANDSTONE: red lire;
p.m sorted, clay-v. crs grained lower
pert CaCO3 cernanted

LIMESTONE-SANDY; wh, It ye I, red mottling
Oz grnins-r3OS voluirne,0411.5rm,
rounded; p-w. Induratnd, patcliri:, II ii
CaCO3' locally cavernous and nodular

10^ water table

LIMESTONE: as above - less Oz sand

545 T
2145 T

347 T
3441T
MS •
350 •

^AMU :TT+

- LIMESTONE: %oh-buff. nodular; nodules
subangular-sybrounded:0 0.1-5 cm:

-20 ir.regularly concentrated in micritic
mtx; cavernous; pockets and streaks
of wh chalcedony; probably in-
fillings of cavities; limestone

rtly tufaceous appearance
IFIED 'LIMESTONE: wh-buff, densely packed

a0Ouler Ilemilaidete with chalcedony filled

=^
cavities; limestone silicified. also plastic

- clay in cavities
-_=_=-'30CLAYSTONE to CLAY: It gy, red. purp, ochre

(limonite ?) mottled; very minor sand &- _
70

12
admixture soft & plastic to m-w indurated
in upper part; at 32.20 m carbonized

fragments 0 0.2-3 cm

= = —CTA-YSTONE to CLAY: as above, with abundant= =• -^gypsum crystals

-=-==■.40
=.

— ^also dk gy

• =
=

= =
=

v

- 

-=
= = =
= V

= = =Locustrine
Clay(stone)

sequence

- --

= =
= = = 90

—

-V =

= V •^minor az sand admixture 5 -10% voltirno;
go^grained, subangular rounded

10^IS^20^Itace,^ ochre (? limonite)

scattered az grains. m. grained, subrounned-
rounded; w. sorted= ^

Core 13^cored 59.43-62.17m
recovered 110% (swelling clay:-.)

384 -^LIMESTONE: w4 -1, concretionary, 0 0.3-Som359.
w. indurated, veins of gypsum. partly?

341o•^ silicified
==^CLAYSTONE to CLAY: Ill. gy, perm^itred wh

limonitic spots, soft & plastic; abundant

= =

=^gypsum-disseminated and w. developed
• crystals-40% volume; rare carbonized wood

=

- 

=^fragments

Fig. 190 BMR THROSSELL 1
Record 1975/49^M(S)3501



POINT RESISTIVITY CALIPER

7racirst7711
*int_

Unit A

Unit B

0
0
CD

CD
C0

co

decrease in sand and silt content

180

i
dk gy, minor siltstone, pyrite (part ly

altered to limonite) w. ntluratod
minor crystalline gypsum

y 'Ty^Core 15^cored 184.40-- 186.23 in563 T1

Unit C

SAND: v. f. grained, w. sorted,
subongular, p. indurated, rare m. groined
OZ, w. rounded, soft limonilic
coatings of Oz and soft grains of
limonite

brupt drop in drilling rate
CLAYSTONE:dk gy, wh, red: m-w_^gypsum in wh, clear or pk crystals, _

= ___2rdery

= =^CLAYSTONE: red, scattered Qz,
= =^grainedkup to granule size, angular-w.

- rounded,'chalcedony. ?feldspar,
limonite; plastic-ew. indurated:

- 3:CiC-110 interbedded with dk gy claystone

=^& siltstone, w. indurated•^" 
=- isd-lt red, minor siltstone, very little

f-m grained Oz sand,rare gypsum It,
-chalcedony

====^e 14^cored 120.39-123.44 m
- 120.^recovered 120.39-123.24 ni

SILTSTONE & SANDSTONE: red -put P..
14•^gm mottles C144cm, interbedded-

interlarninated; v.f. grained
Oz, w. sorted; w. rounded mrcrs grains;
laminations dIscontinuous-burrows?.
lenticular bedding; lower part clay
laminae; micaceous

Y.CLA STONE. SILTSTONE & SANDSTONE:- = dk gm.red. clay- f. grained. probably
=^interbedded.p-w indurated, minor

gypsum and chalcedony minor CaCO 3

red, gm, soft & plastic to w. indurated;
sandstone m-w sorted, micaceous (gmn
phyllosilicate) v.f.-f. grained, rarely
m-crs grained, subangular-rounded,
minor gypsum and CaCO3

gm: gy sandstone. w. indurated.
_ interbedded
^=

=e170 minor CaCO320cm

361, 542 To

SANDSTONE. SILTSTONE & CLAYSTONE;
gm. dk gy, red. Oz v.frm grained, rare
crs grained. subangular-rounded; m-w
sorted, m-w indurated, interbedded, minor
gypsum, minor plastic clay, minor 07
veins?, micaceous

= =^CLAYSTONE, SILTSTONE & SANDSTONE:
= =- gm-It grn, interbedded. p-m indurated,

.Y ^minor gypsum

--=7- 180
v =

recovered 184.40--186.17=
GYPSUM: transparent to It plc, cryst.ik
00.5-1cm; layer 10cm thick

- SILTSTONE & CLAYSTONE: gy-bl. gy, Inter
- ---=',190 bedded; siltstone beds 430crn,clayr;1“in•

V-^laminae 0.1-0.5,:m; bedding distini.i
even; load-casts, flame structures:
calcite filled veins; dip of 8° :w.
indurated

CLAYTONI & SILTSTONE: gy, gm, pk, p - in= indurated; transparent to ok gypsum
—̂^crystals.

198.12J.D.
Fig. 19b BMR THROSSELL

■11.• ..••••• •••••■
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