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DEPARTMENT OF MINES AND ENERGY
SOUTH AUSTRALIA

Rept.Bk.No.
D.M. No.

OOLDEA NO. 1 AND REID NOS. 1 AND 1A
WELL COMPLETION REPORTS

ABSTRACT

Three stratigraphic wells (Ooldea No. 1, Reid
No. 1, and Reid No. 1A) were drilled by the South
Australian Department of Mines and Energy during
1976 in an area that includes margins of the
Officer, Arckaringa and Eucla basins. Principal
objectives were to test the stratigraphy, and to
identify seismic refractors, over mapped Bouguer
gravity and magnetic anomalies. Of particular
importance was identification of a seismic refrac-
tor with a velocity of 3.14 km/sec that was
originally interpreted to represent Permian sedi-
ments. Subsequent drilling found it to originate
within a ?Palaeozoic sandstone, siltstone and
dolomite sequence.

Ooldea No. 1 was drilled in an area of
relatively high magnetic intensity and low Bouguer
gravity. It penetrated 27 metres of Miocene
Nullarbor Limestone overlying 2 metres of ?Tertiary -
claystone, overlying 223 metres of ?early Palaeozoic
sandstones, siltstones and dolomites and 35 metres
of ?Proterozoic sandstone and quartzite resting on
crystalline basement.

Reid Nos. 1 and 1A were drilled in an area
of relatively low magnetic intensity and high
Bouguer gravity. They penetrated 33 metres of
Eocene Wilson Bluff Limestone overlying 14.5
metres of Eocene Pidinga Formation, overlying
175 metres of ?%early Palaeozoic sandstones and
siltstones.

INTRODUCTION

Ooldea No. 1 and Reid No. 1 were drilled to obtain

stratigraphic information in a little known area then thought
to include portions of the Eucla, Arckaringa and Officer
basins (Figs 1 § 2). Drilling commenced in July 1976 and

was completed in October 1976.
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The three major objectives in drilling these wells were:
(l)‘ identification of seismic events recorded during a refraction

seismic survey (Milton, 1974);

(2) elucidation of geological features related to Bouguer
gravity and magnetic anomalies in the area; and
(3) testing possible continuity between Permian sediments

of the Denman and Arckaringa basins, and thereby

determining economic potential for Permian coal.

Reid No. 1 was drilled to penetrate seismic horizons with
refraction velocities of 3.14 and 4.10 km/s (Fig. 3). This
well was sited within a gravity anomaly (hereafter termed the
Reid Gravity Anomaly) north of the Karari Fault in a region
of deep magnetic basement (Figs 4 § 5).

The Reid Gravity Anomaly is a complex feature that possibly
results from density changes within basement (Milton, 1974)
or from avstructural depression containing high-density sediments,
akin to the gravity anomaly coincident with the Tallaringa Trough
(Milton, 1975).

The northérn part of the Reid Gravity Anomaly (Fig. 4)
possibly relates to the presence of a thick dolomite sequence,
since both gravity and magnetic features there are similar té
those in the Tallaringa Trough, where SADME Wilkinson No. 1
Sintersected 370 m of carbonates and minor éhaly sediments over-
iying at least 140 metres of siltstones with interbedded halites
(Lydyard, 1979).

The northwestern edge of the Reid Gravity Anomaly coincides
with a northwesterly magnetic trend (Fig. 5) that may signify
faulting at depth (west side down). High magnetic intensities
east of this interpreted fault possibly define a "basement high",
from which sediments thicken westward into the Eucla Basin and

eastward into the Tallaringa Trough,
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The southern part of the Reid Gravity Anomaly (south of
the Karari Fault) covers shallow crystalline basement identified
during industry drilling in search of uranium, and therefore
probably expresses a denéity change within "basement" (Teluk, 1974).

Ooldea No. 1 was sited off the Reid Gravity Anomaly, north
of the Karari Fault in an area of relatively high total magnetic
intensity (Figs 4 & 5). It was drilled to penetrate seismic
horizons exhibiting refraction velocities of 3.14 and 5.13 Rm/s.
(Fig. 3).

The seismic refractor exhibiting 3.14 km/s velocity in this
region was considered as possibly associated with rocks of Permian
age (Milton, 1974). Permian sediments were intersected in
Wallira West No. 1, northeast of the Ooldea-Reid area in the
Tallaringa Trough (Fig. 6). Permian sédiments also occur in the
Denmén Basin, southwest of the Ooldea-Reid area (Harris and Ludbrbok,
1966).

Seismic horizons with refraction velocities of 4.10 and
5.13 km/s were considered by Milton (1974) to represent the
upper surfaces of rock sequences respectively ?Cambrian and
Adelaidean in age.

Both Ooldea No. 1 and Reid No. 1 were drilled as follows:

(1) The upper portion of the hole, through hard

cavernous limestones, was air drilled with
downhole-hammer bits and then completed with
5" IT.D. steel casing.

(2) The intermediate portion, to the top of hard
formation suitable for diamond coring, was
drilled using mud circulation and rock roller
bits and then cased with 3" I.D. steel casing.

(3) The lower portion was drilléd to total depth
using a Mindrill diamond-drilling rig capable

of continuous wireline coring.
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Because of lost circulation problems when drilling the
intermediate portion of Reid No. 1, and the subsequent lack of
cuttings returns between 37.5 m and 55.0 m depths, Reid No. 1A
was drilled to core that.section.

WELL HISTORY: OOLDEA No. 1

Well Name and Number

South Australian Department of Mines Ooldea No. 1

Location
Latitude:  30°27' 42" s
Longitude: 131936 52" E

Ooldea No. 1 is situated 12.0 km east of Watson near the
track running parallel to and north of the Trans Australian
Railway.

Map Reference

1:250 000 Ooldea

1:100 000 Maralinga (5237)
Elevation

Ground Level: 10l m a.m.s.l.

Total Depth

295.4 m

Drilling Commenced

14th September, 1976

Drilling Completed

14th October, 1976

Actual Drilling Time

22 days (10 hour shift/day, 6 days/week)

Well Completed

16th October, 1976

Rig Released

16th October, 1976
Status

Abandoned
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Drilling Contractor

S.A. Department of Mines,
Mechanical and Drilling Branch,
Dalgleish Street,

THEBARTON, S.A., 5031

Drilling Rigs

The upper section, to 58.0 m depth, was drilled using a
Mayhew rotary rig. The lower section was drilled by a Mindrill
3000 diamond rig.

Hole Sizes

9 5/8" to 1.0 m
6 1/2" to 54.0m
4 1/2" to 58.0m

NQ (2 3/4") to 140.0 m

BQ (2 3/16") to 295.4 m

Bit Record
9 5/8" rock roller 1 used
6 1/2" T. 6 hammer 1 used
4 1/2" T. 6 hammer 1 used
NQ (2 3/4") diamond core 2 used
BQ (2 3/16") diamond core 2 used

Casing and Cementing Details

Ooldea No. 1 was cased using 5" I.D. steel casing to 54.0 m
and 3" I.D. steel casing to 58.0 m. At the completion of the hole
the 5" casing was withdrawn.

Water Supplies

Drilling water supplies were obtained from a bore (State
No. 5237 000 WW 00034) drilled adjacent to Ooldea No. 1 in July
1976 to 55 metres depth.

Camp water supplies were railed to Watson from Port Augusta.

Formation Sampling

Cuttings were taken for every 1.5 m drilled in the interval

surface to 36 m; and every 2.5 m from 36 m to 58 m. Cores were cut
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continuously from 58.0 m to 295.4 m. Total core recovery was
237.4 m (99.6%). All cores are stored in the Core Library of
the South Australian Department of Mines and Energy, Glenside,
Adelaide.

Logging
Logging was carried out by the Department of Mines Failing Log-
master unit. Logging depths were measured from ground level:
Log . | From (m) To (m) " Scale
Gamma : 296 2 1:500
Neutron-Neutron malfunctioned
S.P.: Run I 240 102 1:500
Run II 293 252 1:500
Point Resistivity: Run I 240 102 1:500
Run II 294 252 1:500
16" Normal Resistivity
Run I 239 105 1:500
Run II 294 246 1:500
64" Normal Resistivity
Run I 239 : 105 ©1:500
Run II 294 246 1:500
6' Lateral Resistivity
Run I 235 95 1:500
Run II 294 248 1:500
Temperature 295 . 1 1:500

WELL HISTORY: REID NOS 1 § 1A

Well Names and Numbers

South Australian Department of Mines Reid No. 1 and South

Australian Department of Mines Reid No. 1A.

Location
Latitude: 30%35' 00" S
Longitude: 131°29' 54" E

Reid No. 1 is situated 10.5 km south of Watson near the track

to White Well homestead.

Reid No. 1A is situated one metre west of Reid No. 1.



Map Reference

1:250 000 OOLDEA

1:100 000 Reid (?136)
Elevation )

Ground Level: 98 m a.m.s.l.

Total Depth

Reid No. 1 : 226.4 m
Reid No. 1A: 53.6 m

Drilling Commenced

Reid No. 1 : 22nd July, 1976
Reid No. 1A: 20th September, 1976

Drilling Completed

Reid No. 1 : 18th September, 1976
Reid No. 1A: 22nd September, 1976

Actual Drilling Times

Reid No. 1 : 8 days (10 hour shift/day)
Reid No. 1A: 3 days (10 hour shift/day)
Well Completed

Reid No. 1 : 18th September, 1976
Reid No. 1A: 23rd September, 1976

Rig Released

Reid No. 1 : 18th September, 1976

Reid No. 1A: 23rd September, 1976
Status

Both wells were abandoned.

Drilling Contractor

S.A. Department of Mines,
Mechanical and Drilling Branch,
Dalgleish Street,

THEBARTON, S.A., 5031

Drilling Rigs

The section in Reid No. 1 from surface to 95.4 m was drilled

by -a Mayhew 1000 rotary rig. The section from 95.4 m to 226.4 m

was drilled by a Mindrill 3000 diamond rig.
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Reid No. 1A wés drilled by a Mindrill 3000 diamond rig.
Hole Sizes
Reid No. 1 : 6 l/?” to 49.5m
4 3/4” to 95.4 m
NQ (2 3/4") to 144.6 m
BQ (2 3/16") to 226.4 m
Reid No. 1lA: 4 1/2" . to 0.8 m
3.1/2" to .5.5 m
NQ (2 3/4") to 21.5m

BQ (2 3/16") to 53.6 m
Bit Record

Reid No. 1 6 1/2" T. 6 hammer 1 used
4 3/4" rock roller 1 used
NQ (2 3/4") diamond core 1 used
BQ (2 3/16") diamond core 1 used

Reid No. 1A 4 1/2" diamond core 1 used
3 1/2v diamond core 1 used
NQ (2 3/4") diamond core 1 used
BQ (2 3/16") diamond core 1 used

Casing and Cementiﬁg Details

Reid No. 1 was cased using 5" 1.D. steel casing to 49.5 m
and 3" I.D. steel casing to 95.4 m. On completion of the hole
the 5" casing was withdrawn.

Reid No. 1A was not cased.

Water Supplies

Drilling water supplies were obtained from a bore (State
No. 5237 000 WW 00034) drilled adjacent to Ooldea No. 1 in July,
1976 to 55 m depth.

Camp water supplies were railed to Watson from Port Augusta,

Formation Sampling

In Reid No. 1 cuttings samples were taken for every 2.5 m

drilled in the interval surface to 95.4 m, and cores were cut
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continuously from 95.4 m to 226.4 m depths. Total core recovery
was 100%.

In Reid No. 1A, cores were cut from 0.8 m to 53.6 m depths.
Total recovery was SS.gAﬁ (64%).

All cores are stored in the Core Library of the South
Australian Department of Mines and Energy, Glenside, Adelaide.
Logging
' Logging was carried out by the Department of Mines Failing

Logmaster unit. ©Logging depths were measured from ground level:

Log From (m) To (m) Scale
Gamma 192 2 1:500
Neutron-Neutron 191 2 1:500
S.P. 189 94 1:500
Point Resistivity 189 36 1:500
16" Normal Resistivity 190 95 1:500
64" Normal Resistivity 190 97 1:500
6' Lateral Resistivity ~190 46 1:500

Temperature 193 4 1:500

' REGIONAL GEOLOGY
1. Structure

The geological structure of the southwestern portion of
South Australia 1is infefred largely from regional gravity and
aeromagnetic surveys together with limited seismic surveys and
drilling; Cainozoic sediments blanket almost all of the region.

The main geological feature of the region is the Gawler
Block, a crystalline '"basement" complex of Proterozoic and
Archaean gneisses and gneissic granites. To the west and north
respectively are the Mallabie Depression and the Tallaringa
Trough (Fig. 6). The Mallabie Depression contains at least
1 300 metres thickness of: ?Proterozoic and ?Cambrian rocks;
Permian sediments (of the Denman Basin); and Cretaceous and

Cainozoic sediments (of Eucla Basin). All of the above were
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intersected in Outback 0il Co. Mallabie No. 1 (Fig. 2) drilled
near the deepest part of the onshore deﬁression (Scott and Speer,
1969). The Tallaringa‘Trough is approximately defined by a
depression in magnetic ﬁgasement” which is coincident with a
Bouguer gravity high. The séutheastern margin of this half-graben
is bounded by a major fault (the Karari Fault; after Townsend, 1971)
with an inferred vertical displacement of 'about 1 km downthrown
to the northwest (Milton, 1975).

2. Stratigraphy

(a) Proterozoic

Mallabie No. 1 intersected 425 metres of ?Proterozoic sand-
stones and volcanics overlying Proterozoic granitic gneiss.
Similar volcanics were encountered in Nullarbor Nos. 3, 4 and 8
(Fig. 2); they are tentatively correlated with the Gawler Range
Volcanics of mid-Carpentarian age (Thomson, 1970).

(b) Phanerozoic

Four major phases of Phanerozoic sedimentation have been
recognised in the southwestern part of South Australia: ?Cambro-
?Devonian phasé, within the Officer Basin; Permo-Carboniferous
phase, within the Arckaringa and other basins; Cretaceous phase,
within the Eucla Basin; and Eocene - Miocene phase, also within
the Eucla Basin.

(i) ?Cambro - ?Devonian sedimentation occurred within the

Officer Basin, a poorly defined but extensive intracratonic

depression exhibiting a maximum depth to magnetic basement

of about 5 000 metres, just south of the Musgrave Block.

At Observatory Hill (Fig. 2), the nearest outcrop of Officer

Basin sediments to the Ooldea-Reid area, the Observatory Hill

Beds (Wopfner, 1969) are comprised of red, green and grey

siltstones, sandstones and carbonates. These may be Cambrian

in age (Gatehouse, 1975). Similar "red-brown" sequences

containing carbonate interbeds were intersected in drill
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holes in the Maralinga area (Barnes, 1956; Ludbfook, 1961);
Mallabie No. 1 (Scott and Speer, 1969); and in Nullabor
No. 6 (Youngs, 1924), shown in Figure 2. The wells Hughes
Nos. 1, 2 and 3, Denman No. 1, Cook No. 1 and the Cook
Railway Siding Bore, all drilled near the railway line west
of Ooldea-Reid, terminated in possible equivalents of the
Observatory Hill Beds (Ludbrook, 1965, 1966; Outback 0il
Co. N.L., 1966). ‘

(ii) Permian sediments occur both southwest and northeast of the
Ooldea-Reid area. To the southwest, in the Denman Basin
(Fig. 1), Early Permian grey claystones that were deposited
in a lagoonal environment have been correlated with Early
Permian glacigene sediments of the Boorthanna Formation,
in the Arckaringa Basin to the northeast (Harris and
Ludbrook, 1966).

(iii) Sands, grits, and claystones of Early Cretaceous age were
identified in all holes previously drilled south and south-
west of Reid No. 1 (Fig. 6). Such sediments generally
thicken toward the Great Australian Bight (Youngs, 1974).

(iv) Tertiary stratigraphy has been studied from outcrop and
drilling along the eastern margin of the Eucla Basin and
along the southern shoreline (Lindsay and Harris, 1973).
The oldest Tertiary sediments are non-marine, lignitic
sediments of the middle Eocene Pidinga Formation,
deposited near the margins of the basin, and marine
calcareous sandstones (the Hampton Sandstone) deposited
farther basinward. These are overlain by a thick, wide-
spread succession of middle to late Eocene age marls and
limestones (Wilson Bluff Limestone). An episode of
emergence during the Oligocene was followed by renewed

marine sedimentation during the early Miocene (Nullarbor

Limestone).
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THE RESULTS OF DRILLING

1, Stratigraphy

Stratigraphic results of recent drilling are summarised
in Table 1 and on the composite well logs (Figs 7 and 8). Core
and cuttings descriptions and petrological reports are presented
in Appendices A and B.

(a) Proterozoic Crystalline "Basement': ""Basement" encountered

at 287 metres depth in Ooldea No. 1 is a pink, medium grained
adamellite gneiss. By Rb-Sr isotopic dating the gneiss probably
is less than 1 750 million years old (Appendix A).

(b) ?Proterozoic: ?Proterozoic sediments that overlie crystall-

ine "basement" in Ooldea No. 1 consist of hard, relatively clean,
cross-bedded fine»grained sandstones. ‘The lack of feldspars,
dolomite and ferruginous material, and the presence of abundant
quartz overgrowths, contrasts with the overlying ?Palaéozoic
sequence and together with an apparently uncomformable relation-
ship suggests a ?Proterozoic age for these rocks. Except in the
upper three metres, the unit is generally of low permeability
(Appendix A).

A reddish-brown, moderately hard, medium to granular quartz
sandstone of Adelaidean or Carpentarian age that occurs below
the ?Adelaidean Mallabie Volcanics in Mallabie No. 1 (Thomson,
1970) is descriptively similar to ?Proterozoic sandstones in
Ooldea No. 1. Thomson (1970) considered the sandstone in Mallabie
-No. 1 as a possible equivalent of the Backy Point Formation,
which occurs on the Gawler Block to the east (Mason et al., 1978).

(c) ?Early Palaeozoic: The ?Early Palaeozoic section is

divisible into three lithologic units (Table 1).

The basal Unit I overlies ?Proterozoic sediments in Ooldea

No. 1, and is the unit in which Reid No. 1 terminated. In the

upper part of Unit I are interbedded red siltstones and sandstones,



TABLE 1:

Stratigraphic Results

of Drilling

OOLDEA NO. 1 REID NO. 1 REID NO. 1A
Formation Age . Depth to Depth Thick. Depth to Depth  Thick. Depth to  Depth Thick.
Fm. Top (m) (m) Fm. Top (m) (m) Fm., Top (m) (m)
(m) (m) (m)
Un-named Quaternary 0.0 +101.0 0.4 0.0 +98.0 4.0 0.0 +98.0 4.0
Nullarbor Lst. Miocene 0.4 +100.6 27.1 - - - - - -
Wilson Bluff Lst.
Eocene - - - 4.0 +94.0 33.0 4.0 +94.,0 33.0
Pidinga Fm. Eocene - - - 37.0 +61.0 14.5 37.0 +61.0 14.5
Undifferent-  ?Tertiary 27.5 +73.5 2.0 - - - - - -
iated :
'Unit III' ?Early - - - 51.5 +46.5 43.0 51.5 +46.5 43.5+
Palaeozoic
'Unit IT' " " 29.5 +71.,5  146.5 94.5 +3.5 94.5
'Unit T " " 176.0 -75.0 76.0 189.0 -91.0  37.5+
Un-named ?Protero- 252.0 -151.0 35.0
zoic
"Crystalline Proterozoic | 287.0 -186.0 8.4+
Basement"
(Un-named)
>0
boue £



-13- ¢

fovn

with thin bands and intraformational pebbles of dolomite and shale.
The lower part of this unit is 22 metres thick and is comprised

of pooriy sorted granule to pebble sandstones with rounded quartzite,
shale and other 1lithic ffagments.

A one metre thick basal pebble gravel and significant change
in lithology accords with an erosional contact with the under-
lying ?Proterozic rocks.

This lithological unit is tentatively correlated with the
Observatory Hill Beds (Wopfner, 1969) that crop out in type
section at Observatory Hill (Fig. 2). Both these sequences contain
thin flat-bedded dolomites and red feldspathic and micaceous

-sandstones and silstones, although at Ooldea-Reid no chert nodules
or breccias (considered characteristic of the Observatory Hill Beds)
have been recognised. Other dolomite and sandstone-shale red beds
were recorded in the Hughes, Denman and Cook groups of wells,
east of Reid-Ooldea (Fig. 2); in Murnaroo No. 1 to the north;
and in Wilkinson No. 1 to the northeast.

~Unit II overlies Unit I in both Ooldea No. 1 and Reid No.
1. Unit II is‘comprised of a pale reddish brown, fine to coarse
grained sandstone (partly silty in Ooldea No. 1) exhibiting
fewer feldspars, dolomites and intraformational conglomerates than
Unit I.

It seems possible that Unit II represents a sandy facies
of some portion of the Observatory Hill Beds. Alternatively it
may be correlated with the Trainor Hill Sandstone (Kreig, 1973),
red feldspathic and micaceous crossbedded sandstones and siltstones
of ?Cambrian age that crop out in fhe northeastern Officer Basin.

Unit TIT overlies Unit II in Reid No. 1 but is absent in
Ooldéa No. 1. Unit IIT is comprised of a pale grey, homogeneous
pyritic clayey siltstone,'thought at the time of drilling to’

be Permian in age. Detailed examination of four samples failed
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to reveal diagnostic fossils. These sediments lithologically
resemble both the Lower Permian Stuart Range Formation of the
Arckaringa Basin and the Lower Cretaceous Madura Formation of the
Eucla Basin.. Those forﬁ;tions invariably contain abundant marine
fossils, however, and in consequence Unit III is assigned an ?Early
Palaeozoic age.
(d) Tertiary: Two Tertiary limestone sequences, the Nullarbor
Limestone and the Wilson Bluff Limestone, are distinguished on the
basis of lithology and fossil content. In Ooldea No. 1 hard,
cavernous biosparite constitutes the Nullarbor Limestone. In Reid
Nos. 1 and 1A the upper part of the penetrated limestone
. sequence also is largely biosparité but it contains Eocene
fossils (Appendix C) and is therefore designated as Wilson Bluff
Limestone. Below 31.0 metres depth at.Reid, the lower part of the
Wilson Bluff Limestone is comprised of a soft glauconitic bio-
sparite with a matrix of finely disseminated clay particles
(Appendix B).

The Wilson Bluff Limestone in Reid Nos. 1 and 1A overlies
the Pidinga Formation, a sequence of carbonaceous sandstones,
claystones, siltstones and coal.

The Miocence Nullarbor Limestone in Ooldea No. 1 overlies
two metres of brownish yellow, silty claystone assumed to be of
Tertiary age.
(e) Quaternary: Quaternary sediments consist of red sandy
soils and, in Reid Nos. 1 and 1A, calcreted Wilson Bluff Lime-
stone.
2. Structure

Regional drilling results show that the ?Early Palaeozoic
sequences thin northward from the Karari Fault, near hole PDH-03
to Maralinga No. 7 (Fig. 6). Depths to crystalline "basement"

are: at surface (+80 m subsea) in Pin-R-34; 50 m depth (+30 m
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subsea) in PDH-03; 257 m depth (-117 m subsea) in Ooidea No. 1;
and 525 m depth (-265 m subsea) in Maralinga No. 7. Crystalline
"basement" in Ooldea No. 1.is structurally higher than in parts of
the Tallaringa Trough, where SADME Wilkinson No. 1 (Figs 4 § 5)
intersected 710+ metres of sediment, and than in the Mallabie
Depression where Mallabie No. 1 intersected 1 340 metres of
"non-crystalline basement" rocks.

3. Relevance to Seismic Interpretation

The approximaté relationship between seismic refractors and
stratigraphy at Ooldea No. 1 and Reid No. 1 isishown in Figure 3.
Although the refraction data are of poor quality, due to the
hard cavernous Nullarbor and Wilson Bluff limestones (Milton,
1974), the interpreted refraction profiles do relate to some of
‘the principal geological boundaries known from drilling. For
example, a 3.14 km/s refractor apparently is related to the top
of Unit II in Reid No. 1 but cannot be related with confidence to
the same unit boundary in Ooldea No. 1; and a 4.1 km/s deeper
refractor corresponds to the top of Unit I in Reid No. 1 but at
that stratigraphic level in Ooldea No. 1 refraction velocities
are about 5.13 km/s.

CONCLUSIONS

The drilling of Reid Nos. 1 and 1A and Ooldea No. 1 has
aided the interpretation of seismic refraction events. The 3.14
km/s refractor originally postulated to arise from Permian sediments
was found to be coincident with the top of an ?Early Palaeozoic
sandstone (Unit II) in Reid No. 1. No Permian sediments were
identified in these wells, and it seems that no current connection
exists between the Arckaringa and Denman basins.

Tentative structural interpretation based on limited drill-

holes and geophysical anomalies suggests that Ooldea No. 1 was

drilled on a "basement high" downfaulted to the west. Bouguer
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gravity anomalies to the east (Tallaringa Trough) and west (Reid
Gravity Anomaly) may be the result of a thicker development of
dense, ?Early Palaeozoic carbonates than was intersected in Ooldea
No. 1. . This interpretation is supported by results from the
Subsequent drilling of Wilkinson No. 1 in the Tallaringa Trough
(well completion report in preparation).
Reid No. 1, drilled to the west of Ooldea No. 1 in an area
of high Bouguer gravity (the Reid Gravity Anomaiy), was abandoned
near the top of Unit I which in Ooldea No. 1 contained dolomite

beds.
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* LITHOLOGICAL INDEX TO CORE DESCRIPTIONS

Lithologies

~Sandstone

Siltstone

Shale

Limestone

Dolomite

Coal

Gneiss

Accessory Minerals

Ca

Cl

Py

Li

Dolomite

Feldspar

Calcite

Chlorite

Muscovite or Biotite

Pyrite

Lithics

Structures

CTOSS V///4
bedded

Parallel 4 _,
beds gipp-/?S
ing 5

Lenticular o
beds gipp- /7
ing 5

Irregular ~-

bedding

Scour U
Structure
Massive a

£y

FYORE 4



DEPTH (m)

0-1.5

1.5-3.0

3.0-4.5

4,5-6,0

6.0-7.5

7.5-9.0

9.0-10.5

10.5-12.0

12.0-13.5

13.5-15.0
15.0-16.5

16.5-18.0

18.0-19.5
19.5-21.0

21.0-22.5

22.5-24,0

A,1/1 2

1. OOLDEA NO. 1
CUTTINGS DESCRIPTIONS

30% cream calcrete.
70% red sandy silt-topsoil,

White to brown recrystallized, dense
indurated limestone.

White to minor pale red recrystallized
limestone a.a.

50/50, white/red recrystallized limestone
a.a.

60/40, white/reddish brown recrystallized
limestone a.a.

White and minor reddish brown recrystallized

‘limestone a.a.

a.a.

80/20, white/mottled white and brownish orange
recrystallized limestone a.a.

White and minor colourless recrystalllzed
limestone a.a.

ded.

70% white recrystallized limestone a.a.
30% dark red ferruginous recrystallized limestone.

60% white to pale yellow recrystallized limestone
a.a.

40% brownish red, ferruglnous, calcareous, weakly
cemented 51ltstone.

White to pale yellow,recrystallized limestone a.a.

70% recrystallized limestone a.a.
30% reddish brown clay with 10% clear, rounded,fine
to med. gr. quartz sand.

40% white, cream, yellow and red recrystallized
limestone a.a.

40% yellow, fine to coarse gr. and silt size
calcite frags.

10% clear, subrounded, fine gr.,quartz sand

10% red friable 51ltstone.

60% recrystallized limestone a.a.
30% brown and yellow,fine to med. gr. calcarenite
10% clear, rounded,fine to med. gr,, quartz sand.



Depth (m)

24,0-25.5

25,5-27.0

27.0-28.5

28.5-30.0

30.0-31.5

31.5=33.0

33.0-34.5

34.5-36.0

36.0-38.5
38.5-41.0
41.0-43.5
43.5-46,0

46.0-48.5

48 ,5-51.0

51.0-53.5

53.0-55.0
55.0-58.0

"No samples recovered.

A.1/2

60% brown and yellow fine to med., gr. calcarenite
and minor silt size calcite frags.

30% recrystallized limestone a.a.

10% fine to med. gr. quartz sand a.a.

90% brownish yellow, very soft,silty (30%), V.
fine gr. sandy (10%) clay.10% recrystallized

. limestone a.a.

90% silty sand clay a.a.
10% recrystallized limestone a.a.

60% greyish brown sl. silty, sl., sandy, (v. fine
clay.

20% black, v. hard ferruginous, v. fine gr.,
sandstone.

10% grey and yellow, hard,fine gr. sandstone
with 10% yellow siliceous cement.

10% recrystallized limestone a.a.

80% grey, mod. indurated to friable, well sorted,
fine gr. sandstone,10% grey siliceous matrix.
Minor black ferruginous sandstone.

20% grey,silty (20%),clay

40% grey sandstone a.a. but v. fine to fine gr.
30% white recrystallized limestone a.a.

i

gr.)

20% reddish brown,sl. sandy, recrystallized limestone.

10% grey silty clay a.a.

70% sandstone a.a.

20% silty clay a.a.

108 recrystallized limestone a.a.
70% sandstone a.a. but med. gr.
20% silty clay a.a.

10% recrystallized limestone a.a.

80% med. gr. sandstone a.a.
20% brown silty clay a.a.

80% sandstone a.a.
20% grey clay

50% greyish brown clay.
50% sandstone a.a.

60% sandstone a.a.
40% clay a.a.

Fine to med. gr. sandstone a,a.

70% sandstone a.a.
30% clay a.a.

Sandstone a.a.
Sl. reddish brown and grey sandstone a.a.

Cored below this depth.



Core Descriptions

Ooldea No. 1

59.0m - 295.35 m

A 1/3
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DEPARTMENT OF MINES — SOUTH AUSTRALIA . 3 {7
CORE  DESCRIPTION | Y
WELL O0LD£A */ o CORENO. . . . .
LOCATION DEPTH  F9 0 - 75O m
LAT. Q0°27 /42 75 DATE DRILLED | 2+ 276 ,
LONG. A3/ "36 52" £ _ RECOVERY /&0 m. /00 . %
ELEVATION GR. (2777 DATUM M.5. 4. FORMATION
RT. _
DRILL|3Q
DEPTH GRAPHIC Q
(METRES) LOG I/\lmﬁs éé DESCRIPTION
- — |
59.0-98-0m. SANDSTONE ; Pole readish browe, riicoceous, -
4 e rine groined) interbedded with pole grey, micaceous
go— .- ok very fine grained Sondsiome. Groins ore swbrowsrdad)
1~ . Wl sorted cith white  doloniite cenrerit Leols
Sl are fol.
65— .
70— "0k 4
e . .‘ \ -
7z .70
| TRIPLE TUBE
CORE BARREL . . . £ LOGGED BY & M. preyrpe PETROLEUM GEOLOGY

CORE BIT SA DM TUNGSTEN CARE/OE

TIME—START
FINISH |

: . ECTION
DATE. 24-8-78 . SECTIO

DRG.

SHEET 7 OF/3 | o' S 14115

1
1
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DEPARTMENT OF MINES — SOUTH AUSTRALIA A
CORE  DESCRIPTION i
WELL . OOLDEA */ . CORE NO .
LOCATION , DEPTH 750 -95 007,
AT, Jo*27'42"5 DATE DRILLED 24 - 259 76
LONG. /J/,'.Jéf.f,?”[ . ) Lo L . RECOVERY 20 m OO0 : A
ELEVATION GR. . /0/m._ DpaTUM »#7.5 4 -~ FORMATION
R.T.
DEPTH | GRAPHIC ?Tr\'»’(é 3
(METRES) LOG MINS éé DESCRIPTION
75
60 _| b N
Sl : RS
T et . [D0008 ~
854, - kL _
—10 . —_
i
- * .4‘
] 1
-4

90 —° . IR

J— -
g
v
— . 3
¢ |
— .
. .
. |
- . o,
- . *
. o
.
— . —
. -
. L
T e 0.,
. .
95 Lot e

CORE BARREL . 7R/PLE TUBE LOGGED BY G. M MEYER

COREBIT. S AOM  TUNGSTEN CARBIOE
TIME—~START .
FINISH |

PETROLEUM GEOLOGY

oAt 24878 | SECTION

d

e ey

SHEET 2 OF .3 Dﬁgv' |4115a




A1fG

WELL .O0L0£A */
LOCATION . . .
AT, 30°27'42°S

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE . DESCRIPTION

CORE NO. o
DEPTH . 950 ~/5-Om
DATE DRILLED | 259 76

00

%

‘ LONG. 43/°26'52°E e RECOVERY 2o0@  m.
ELEVATION GR. . @/ DATUM . M54 FORMATION '
RT.
% . =
DRILL -
DEPTH GRAPHIC . /
(METRE_S) oG RMES gg DESCRIPTION . /

EZ BN

00—k

Lt s el RS
A R Py

« w L u RS
o« o, oo/l

-~ "

22 VAR

Flat irreguiar, pole greern saxdy olomite pebbles.

980 - 102:0m. SANDSTONE ; as obove gererally dorker s
colowr arnd coorser graned For regutar bHeds. Some

Lthic fragments .

102.0 - /07 0r. SANDSTONE, OS5 @bore b’ polfer 77 colocr

and Firer grained. Dolomite, 7elasparsre.

OT0 = 1/9-0mmp SKTY SANOSTONE; TOrK req rrcaceods, very
Fine  grained wirh jo-20l SN Size grairs. Gererally |

MOSSIVE, Mirmor bluish green dolortesy bedls

CORE BARREL. 7R/PLE 7USE . LOGGED BY &G M MEVER
COREBIT. S AON TONCGSTEN CARB/IOL

TIME—START
FINISH .

DATE. 2#-8: 78.

PETROLEUM GEOLOGY
SECTION

sueer 7 of 2 | No § 14115k




AY7

DEPARTMENT OF MINES — SOUTH AUSTRALIA : 3 »
. CORE  DESCRIPTION
WELL . OOLDEA "/ o CORE NO. L
LOCATION . . . . . . DEPTH /50 - /3501
-3 7 a
AT, JO° 27 42 { o DATE DRILLED | 25, 27°9-76
LONG. A7/°%6's2°£ RECOVERY 20:0 m. . /00 . %
ELEVATION GR. . /&/77 | DATUM . M54 FORMATION '
RT. :
oRILL]ES
DEPTH GRAPHIC
(METRES) LOG I/\lm% gg DESCRIPTION
yZ AR
4.° ',, L] . . . . -
e tw o T .
B | . " . ". -
1 .l w« [ 7
7. C -. “. 7]
_.4"” T = -
q4-° " .:'u' N 7
-+ ==t /90 ~ 173 3m SANDSTONE ; réclaish brown, very fime 7o Ffime
4o grained. Grams ore swbrounded Beddlirg /s -
20—k - generolly flar Dofomiric, feldspartic. -
/25— I —
- . Jd
. L i
20— B —
— — -
4 es |
. opor2
/_75 D ]

CORE BARREL. 7R/PLE 7UGE LOGGED BY G. M MEVER

COREBIT. SALM. JUNMGS7EN CARBIOE . e

TIME~START . . DATE. 24£-8: 78,
FINISH o

PETROLEUM GEOLOGY
SECTION

DRG.

sHEeT F OoF A7 | o S14115¢




DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION &il

WELL . OOLDEA 77

. CORE NO. S
LOCATION . . . . DEPTH /35O - /55 0nr7
!/
AT, Fo°2742°s DATE DRILLED | 27 26976
lONG. /3/°36'52'¢ RECOVERY 200 m . /00 %
ELEVATION GR. . . 7/9/77  DATUM . M54 FORMATION '
RT.
DRILL[ZG . :
DEPTH GRAPHIC Q
(METRES) LOG IAIIAIQIES ég DESCRIPTION
Z 2 ER
mo— . Tk
P
o-. ", -k
22

938

CORE BARREL. 7R/PLE TUBE LOGGED BY G M MEYER e
COREBIT. S-A-OM  TUNGSTEN CARBIDE PETROZEElélﬁloSEOLOGY
TIME—START . . . . . | DATE. 2+ 8-78
" FINISH | . |
SHEET 5 OF/7 | o § 141154
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

A1/9

. 0
. CORE DESCRIPTION " SR
WELL . QOLOEAT /. o CORENO. L
LOCATION ~ .* . . DEPTH /550 = /75077
AT, w027 425 DATE DRILLED | 24976 .
LONG. /3/°36'52£ R RECOVERY 200 . m. 00 %
ELEVATION  GR. DATUM FORMATION
RT.
DRILL[ZE
DEPTH GRAPHIC Q
(METRE.S) LOG "}\'AlmEs gg DESCR!PTION
/55 .'. '. ., -.‘
I oeiRs ] |
t L |goows
/60— .t -
—"..‘.. ¢ 4 ,/ -1
B = 7 .
65— . = _
400 4
- ‘.V: . J
V7 /72 R .
a - * A4 -
H4-- 17331772 SANDSTONE ; pake reddish browrn 7o grey, .
I N medjurrs o coarse grafmed, rimor /rrerbedded
e o rine  groined. Feldspartic, dofom7ic.
(75 |0 e .

e o - -

CORE BARREL. .7RIPLE JBE

COREBIT. S A.LM. JUNGSTEN CAREIOF .

TIME—START .
FINISH .

DATE. - 24-&- 78 .

LOGGED BY G M MEYER

PETROLEUM GEOLOGY
SECTION

SHEET € OF /3

PRS- § 14115
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A1/10

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE ~ DESCRIPTION a4

WELL . OOLOEA */ CORENO. . . .
LOCATION e DEPTH /750 = /95.Op2
AT, Joc27'42's . , DATE DRILLED | 24, 29-9-76
lONG. 3/°36'52% .. RECOVERY . 209 m. . /00 . %
ELEVATION GR. . -. . . DATUM . . . FORMATION .
RT. .
DRILL[ZG
DEPTH GRAPHIC Q
(METRES) LOG 'L\lmEs Eg DESCRIPTION
/75 l.' .- .. . .I y
L bas . : : n
R N : : - 4
B £ -
IR (7727905 m. SANDY SILTSTONE ; reddsth brown, very Fire 7o |
RO fine grained, /esser silt micaceows, mrinor feovy
rrrr Y painerals. Minor scotered. mediurm 7o coarse 7
e L greins. Generolly Jemticalar bedls, rrinor cross-beds!
~ et RS Fellspartie, dolomifc. =
v et |ooos : . , . :
. -~ . " ” ) R N
760 0 n : . -
i * l; . .. " " : . |
~.,,-'11..'_ ]
‘en ot
7 .” .. :l! .o
RRZZ40E
= R " -
s RN -
,__ c. e ” N
_.Il..”...-—- —
A " 4
-2 I -
T - " . ". I~ N
- " * “ * * ‘-‘
S “w .'n - -
— ;1 ‘.l’ : . -
— ._ ‘u.u L R
L e i
790 Wk -
C i o .

T o 1805 - 19327 SANDOSTONE ; @5 above b/ medicr? fo coorse
N gramed in very fine o Firne gramed motrix.
N ‘ Minor pale green dolormite pebbiles. 1

Vet ]
T ]
~ . kRS : 1
B |09 1932 ~/94-4m. S/LTY SANDSTONE as obove. Dolomste i
I=a ol interbed scm thick. Minor Jentricalor beds of |
AT medium 10 coorse sondsfore.
P A, 1944 -/96 85m. SANDSTONE ; medicrrr fo coorse grasmed.
£
CORE BARREL TRIPLE TUBL LOGGED BY &M MEVER PETROLEUM GEOLOGY
COREBIT. S ALM | 7UNGSTEN CARBIOE. SECTION
TIME—START . . . . . . DATE. 24878,
FINISH ,
' ; RG.
sHEeT 7.oF 43 | Do § 1415 f
L_; .




JFIE

A1l

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION - 8

WELL . OOLOEA #/ i CORE NO. .
LOCATION . . . . . . ) . . DEPTH  /95-0 - 2/5-0 77
. ’ “
1. Jo*2742°s DATE DRILLED . 29-9- 76 ,
LONG. /3/°36! $2"¢ - " RECOVERY 200 wWm. . . /00 9%
ELEVATION GR. . . . . DATUM . . FORMATION
RT. . .
DRILL[EG
DEPTH GRAPHIC Q
(METRES) toc | LME Sz DESCRIPTION
95 o
o IR 196 85 ~202-5757 SANOSTONE, SILTY SANDSTONE AND DOLOMITE:
4o ) Readish brocwr, very f177e ‘g/‘o/ﬂea/ sordsfore
7772 arnd s/t imrerbedded corttr mediam Fo _
PR ‘ very coarse Sandsfone. Doforire /s 0ol -
sl v 9/een/£ﬁ 97¢y.
— n.. * o o )} -J
I 77 —
DY (R /] oS
N1 e oy o007 4
20024 .
T « o/l dl . |
e 20257 - 22/ 3077 SANDY SILTSTONE, SANOSTONE & PESSLY SANDSTONE. |
TS very fire grained sordsrore and lesser si/F ]
— e as ‘obove ‘with smferbedded miediwrn Fo .
R coarse gromed somastore ond pebbly .
B D sondstone. Acbbles ore flart (g, rounded |
e green aolopsfe and red sitisrore. ]
205 — . 0 -
T 1
I . .
decneeulrs i
v " |go0s8 |
IR :o:
.o .'o ‘©
e ‘o :o_ I '“
e :o «c O . 3
2/0—:0‘.520.—- —
- e ol o o1 -
e ot *
—./lo/l ./. " -
- O s O —
11 % ali o */fF
N :c'll o o /1 7]
;I: o /. .~ I.I
N RY ] n
e e on
28 |, 00
CORE BARREL . 7R/PLE TUBE. \OGGED 8Y G. M. MEYVER
. TROLEUM GEOLOGY
COREBIT. S AL M TUNGSTEN CARSI/OE S PETRO SECTION
TIME-START . . . . . DATE. 2#-8-78
FINISH
sHeeT & oF 43 ‘158; S 141154




DEPARTMENT OF MINES — SOUTH AUSTRALIA ‘ :
CORE DESCRIPTION . 36
WELL . OOLOEA "/ | L CORENO. . . :

LOCATION . . S . S DEPTH . 2450 - 235 -0Or7.

AT, $o°27' 425 . . . . DATE DRILLED , 29, 709-7%
LONG. /3/(°3¢'s2"F =~ ... . RECOVERY  20© m. . /00 . %
ELEVATION GR. . . . . DATUM ) : FORMATION
R.T. ‘
DRILL]ZS
DEPTH GRAPHIC
(METRES) L0G  [minE gé DESCRIPTION
—
2/5 OO
N con, S 1
] " V780 L |
OO
AN - R
oot n " N
e #* en [ —
"o "o |
17” * M.
1 o.o .o -
P AT ] i
A T 7]
- " . — —
o v n 7
o oo i
.o ol
220_‘ ”" It ll: —
d° " o> -
n .I/
s 22/-30 232 707 SILTSTONE, SANDSTONE & PEBBLY SANOSTONE
et - /rferbedded reddisth browrr si/tsrorne arnd
1.2, ' medium o coarse grasmed sordstore ard ]
1eser pebbly sordsfore as obove. Si/fsfore /s T
— : mass/ve. Pebbles ore rmolriix sugoorred
L and corprise grec/rish grey doforrite
I B arnd rror red shale. )
" . .Il .
— . . ’l . e -
1 - 1"
225— O. . o b |
{o" e/
1 n P 9
1 *u A -]
4 4 _” " ;f’ // 4
. .‘ " | . s N
i o * a /
[ .1/ . N
O, 4 O
] " '"' 7] _-.‘
.u . "
— L - -
" o . o "
ue sproo M 9
230 — jon - v L -
17 v "
n " e o N
L .
I/ T
fi - .Il I . o
1, comur 232.70 - 246-87rm GRANCLAR 7O PEGELY SANDSTONE. -
SRR Quartzste arnd /fesser /7hic gramules, rrcreas g
— o, @ : Ao D diorm Focarals bose. Maortrrx Comprisas |
A e | s coarse Jfo very coarse Sarrcdsrore. Crass o
1" 6. o |ooos beckoing YYporrg o 70 /5° Commron s wpper
o .t Secrror.
235 "o M -

938

CORE BARREL. . 7TR/AUE JUBE LOGGED BY &M MEyer

PETROLEUM GEOLOGY
COREBIY ., SADA JUNGSTEN CARE/IOLE . . . . SECTION :
TIME—START . ~ . . . . . ‘DATE. 24878
FINISH '
sueer 9 oF 43 | 2o § 14115 h
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A1)3

WELL . OxOEA 7/
LOCATION

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE DESCRIPTION Cooe
o e 2950 2350 m

AT Jo°27'42%s . DATE DRILLED JO-9-76 - /- /076
LONG. 43/°.76’ 52" £ L. B RECOVERY /90 m. 95 4
ELEVATION  GR. DATUM ) } FORMATION .
RT. ,
DRILL[33
DEPTH GRAPHIC Q
(METRES)|  L0G |G |8% DESCRIPTION
235 [ g <o

/78 )

o‘. 0. o . i
- .a' :0‘._ ye ]
BEXN-2 i
— -‘ . '/.///.n."' _
AR .

‘e’ 0. " ]
240—"; .. .."' ~
Jtelec 0. ]

‘0.0 o i
—~.0 0 0. ) _
— 0. 0.} -
—.0 . 0k _

245 1. .‘,‘ ol |

S TIPS

] .. .. M -o | RS . ) |
R 1.2 24687 - 25/ 75 rn PEBOLR. SANDSTONE ; - Pole real frard] rrassive,
1e.< very fine ro fire gra/ned sorgislore wilt
BRI <SSk Slor shale pebbles. Cross beddled ir

'S 7/.// par?. Minor shale srringers. J
el -
1< o, i

— .o‘ . .c' — ]

. '.o . 23‘ . |
2504, L ]
Jrarlts _

— -.-.'.o.-." 25/ 75 ~252-0n ':5/'/‘%‘5. 01/5/?1}’(/\/5 PEBBLE CONGLOMERATE, -

B Shote /s red and Cortains Qess/icar/or cracksi

S o pebbles. Conglomerate comprises rovmded guariz-

252.0 - 253.0m,  CORE 1055 .

EEEBES 2530 - 286-7m.  SANDSTONE | recldish browr 70 white, very
RO el fire fo fine grarmed size. Gent anu’a/o//‘/_yg'
00T 70 cross beddec! Miror red shole [ebbIES -

S DRSPS Geperally hard low permea bility due 7o §
2550« o ", Gburnatant Quarrz overgrocwrbs., Pore friable,

CORE BARREL. TR/PLE. TUEE
COREBIT. SAOM. . JTUNGSTEN CARBILOE .

- TIME—START .
FINISH |

LOGGED BY &M MmEyER PETROLEUM GEOLOGY

| 248 7 TION
DATE. 2«-8.78 SEC

sHeeT 2 0k 7 | Do § 14115 1
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WELL . CoL0FA %/

LOCATION .
AT, Jo 27 42"S:

LONG. /7/° 36 52°£

ELEVATION  GR.
R.T.

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION 30
L. CORENO. . . . .
DEPTH 2550 ~ 275 007
. DATE DRILLED ./, 2, 37076 .
R RECOVERY | 220 m. . . o . %
DATUM . . . © FORMATION '

DRILL
RAP
DEPTH G HIC TIME

(METRES) LOG MINS

ERY 104 .

RECOV-|

DESCRIPTION

255 [ .-
4.0

D0 RS
1. .0 00022

o5 | T M/

permeable, feldsparthic and ferruginowvs abore
cpporox/imarely 255 merres.

CORE BARREL . TRIPLE 7UBE LOGGED BY G M MEYER
COREBIT, S A OM  TUNGSTEN CARGIDE

TIME-START .
FINISH |

PETROLEUM GEOLOGY

DATE: o4 29-:75 SECTION

SHEET 7/ OF 3 %g_' 14115




A1/15

DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION .1y

WELL . OOk DEA */

2I8

o CORENO. . . . . .
LOCATION . . . . . . DEPTH  £75°0 -~ 295 O
AT, J0° 27425 o DATE DRILLED /3, /4 /0 76
/ U ) ) . : :
LONG. /3’36’52 & . RECOVERY 22 m.-. VG
ELEVATION GR. . . . . DATUM . . | FORMATION
R.T. :
DRILL]ZG
DEPTH GRAPHIC Q
(METRE_S) LOG HmES éé DESCRIPTION
275 -
= A 4
_— e . '. .. — -
-t . . . . * + J
280—+ - . . .
.o ool |
- . . L —
285 + -+ L _
i) '
—x >< ->< B 2867 ~295 357, ADLAMELLITE GNE/SS. _
4 x x x o ’ ' 4
dx x x L _
1 x x x
X X X ]
TTox x x| _
Ix x % i
2901 X X X|- ]
d4x x x ﬂ
- x x xp B
X %X X
x X X ' i
TIxox X I -
=4 x X X% ]
—X X X L -
4 ¥ x X%
x X X |
x X X[ |
Ix X X
295 Xx- X X
CORE BARREL. . TR/IPRE 7vm& LOGGED BY & M. }v?-'}/fﬂ i
COREBIT. S ADM. . JUNGSTEN CARE/OE PETROLEUM GEOLOGY
TIME~START .. . . . . DATE. 24878 SECTION

FINISH |

SHEET /2 OF /3 | 0" § 14115 k
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DEPARTMENT OF MINES — SOUTH AUSTRALIA

CORE  DESCRIPTION

WELL CORE NO. . . . L
LOCATION ; DEPTH 2950 - 29535
AT, Jo°27'42 s DATE DRILLED | /4 /0: 76
LONG. /3/°36° 52" £ ) RECOVERY &35 . 00, %
ELEVATION  GR. DATUM . FORMATION
R.T.
DRILL]3 G
DEPTH GRAPHIC 3
(METRE,S) LOG L\lmES ég DESCRIPTION
295 [ X X X
1 70295354, J

CORE BARREL . TRIPLE. TUBE.
CORE BIT.
TIME—START .

FINISH .

SA QM. TUNGSTEN CARSIDE,

LOGGED BY G M MEYyER

DATE. 2¥-8-7¢@

PETROLEUM GEOLOGY
SECTION

sHEeT 47 OF 47 | NG § 141158




Core Descriptions

Reid No. 1

95.55 m - 226.4 m



DEPTH (m)

0-2.5

2.5-5.,0
5.0_705

7.5-10,0

10.0-12.5
12.5-15,0
15.6—17.5
17.5-20,0

20.0-22.5

22,5-25,0

25.0-27.5
27.5-30.0

30.0-32.5

32.5-35.0

35.0-37.5

37.5=-55,0

55.0-57.5

a2/l

2, REID NO. 1
CUTTINGS DESCRIPTIONS

White, cream, indurated,recrystallized limestone
with minor solution cavities.

Recrystallized limestone a.a. with shell moulds.

Recrystallized limestone a.a., but pale reddish
brown in part.

95% white, cream, recrystallized limestone.
5% bright red, soft, sticky clay.

90% red clay a.a.-
10% recrystallized limestone a.a.

80% pink to pale red clay.
20% recrystallized limestone a.a.

60% recrystallized limestone a.a.
40% pale pinkish brown clay.

80% white to yellow recrystallized limestone.
20% brown clay.

Recrystallized limestone and clay a.a.

60% reddish brown clay.

 40% recrystallized limestone a.a.

80% white, yellow,and minor brown and red recrystallized
limestone.

20% pale reddish brown clay.

80% white and yellow, poorly sorted, fine to coarse
gr. calcarenite with rounded grains and minor silt
size, limestone fragments.

20% pale green, minor -brown, glauconitic clay.

80% calcarenite a.a.
20% pale yellowish brown, minor green clay.

90% yellgwish brown sandy clay with 30% yellowish
brown, fine grained, quartz sand with limonite stained
round grains.

10% calcarenite a.a. Minor recrystallized limestone.

Pale yellowish brown, soft,sandy clay with 20% pale
brown limonite stained, fine grained rounded quartz
grains.

No samples - lost circulation.
Grey, pyritic (5%), very fine gr., unconsolidated,

quartzose sand with rounded,clear,quartz grains and
minor black, carbonaceous fragments., Minor muscovite.



Depth (m)

57.5-60,0

60.0-62.5

62.5-65.0
65.0-67.5
67.5-70.0
70.0-72.5
72.5-75.,0
75.0-77.5
77.5-80.0
80.0-82.5
82.5-85.0

85.0-87.5

87.5=-90.0
90,0-92.,5

92.5-95.0

A,2/2

Sand a.a. but v. fine gr. and no mica.

Pale grey, soft,clayey (30-40%) silt.
Minor pyrite and carbonaceous flecks.

Clayey silt a.a. but with 5% pyrite.
Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Clayey silt a.a.

Minor sl. consolidated v. fine gr.
quartz sand.

Clayey silt and sand a.a.

Clayey silt and sand a.a.

90% clayey silt a.a.

10% fime gr. quartz sand with minor carbonaceous
flecks.

Hole cored from this depth.

L(l -~

py o)



| wen  RE/D Y

CEPARTMENT CF MINES - SOCUTH AUSTRALIA CCRE NO.
DEPTH . . 9555 — s00. RECOVERY m /00 %
CURE DESCR‘PTIOH LCGGED 8Y | &. 4. Meyer. CAlE. /7- 9. 76,
!
DRILL > bt
188 .
CCOKE DEPTH  GRAPHIC 0V = ) 3
NO. oG 'ME GO I |STRUCTURE DESCRIPT'ON ifog
mn, ‘& 2
_— S - S
P
P
R ! ]
B i R
i
Lo
95553 ) ]
IR /e
jé'l— : ‘ /”/fréeo/o/ea/ﬂﬂé /la very J///}c‘ f,-p/',,ga/ sonalsiorne. B
1. -, . . ’@:7/5 ﬂ/’é’/ faar/zpsg/ éa/-;/, porous, M/e//fo/-/ga‘ Aomrmantly -
1. : Ffrne ;-n/iyef, .m//ro/' very _,&né 7/~ﬂ/}rea/ Sordsiome with ~
e agprox. 30% A (7= % mm) iriendeds a//aﬂ/e grey,
e GUArIZOSE | Semi-friable, porows, smediuim Gramred
27 ] .t - 567”&’57[0/757 Botl wunifs contars 4/0,,”',,,7,,,% clecrpe % ]
s f/'ﬂ'rs‘/ucc”/, mrtoor yelow T Fe shimed fa.wv/z jfﬂ/ﬂ:‘
.. arad’ 27 coogucs,
wd. ... ; .
et i
- . . ¢ t
Lo i 3 crm bgnd of indurated coltlle cemented fime
L7 IR i raired’ Saradslone associaledl wi rea Z fe shrimed|
C . . Sime fra/};ea/ sandstore ‘-w//é 5% bermratte Grarms
.I-".'_—E Ca near " 99.28 . Minor i (0.5 p.0 mer ) borizontal
et . fe solution  cayifies. No odowsr or Sfluorescence, |
- * '. - r
- 77 iCRG
oo SHEET / CF o 877515 a




DEPARTMENT OF MINES = SOUTH AUSTRAUIA welL .. RE/ID /. CCiE NO . .
DEPTH . /00~ HZ- 5 1 RECOVERY LA
CORE DESCRIPTION R R
: ' 4
- . DRILL =
{CR P RAFH! , 0. Z e~ o
CEe DePTH GRAPHIC T 1St & | STRucTURE DESCRAT CN , 15
o -
| AT S S I U,
g Y 7/ 20" .
T ~Jo -5 N Inkerbedded sandstoncs as above buf encrally »
) COnfasns prrorg mediims grarsed sa»néZaﬂc i Terbeds
V4 v (40-50% which are fhin (/- 5mm) and Sfentcular, -
C Gaﬂgra//)/ e rrcesrrber Rl rrck mess af rrrediiomr
. g ramed Sardstome inferbedls jmcreases. with /e,a//:
1.7, | Choss . beddled wmif, G5 cm. thick af 109 £m, )
. Contains inferbedls of medium gramed sondstonre
S Apping Z07 Bare thin solulion cayitics as above.
/02 - .
. '
103 - .
P B ’
705 /A" ~
e L ”
L J lo-20 i
64" i l -
/07 . - * i -]
— T, - —]
i | |
4 . N
no-{ ... N
. ,Dy
72 B}
72 4
. T T
. 2 iz T2 S/25/5 4




DEPARTMENT OF MINES - SOUTH AUSTRALIA wew L REO CORE NO. .
DEPTH . . /125 = /25 m RECOVERY m. 00 %
CORE DESCRIPTION . LOGGED 8Y G #. Meyer. DATE.  /7:9-76
' zDR u.>' : 3
- DRY :
CORE DEPT QAPH 00 = &
NO. Fm:H G lA Hic :‘TIME gg ﬁzﬁ STRUCTURE DESCRIPTICN "‘.?. U
oan. of
e — e s _-_,._. !____.‘ .g..._ e e e —— e ———— e - — [N —
— _ S -
A e J/ » -
St / o-10 As above buf a’ﬂmixran/ﬁf Sfine % yory fine grained
E . Sandstone and mmizor mredium grained sandsiome. |
. . I The mediirr fra/ngz/ Sardlstone occurs bz ( <5 )
e, T : K lentrevlar bocls and comfarns aeminant clar-tramsiicent]
G oo ’ ! 1710700 yetlon - browrn awd rare 5/!/6/ o c’s‘c’rﬂ/,' rowrded -
el : guarls graves anad /~Z % Aark - browsn — black’ zoagucs.
. . . , The inferbeds opp ©- 0. Generaly Yoz wurmber of
.07 : imedrony graimed bedls jrerease  with .:/.:ﬂ//. GradaFional
., ’ 5 corntact below. ’
. . |
47 | | .
ZE
. : Co
BN . . ' ' _
- { i
- B
A7 _
. - i , e . 3
118 - C ; ; o As (ﬂl‘chVﬂ/ 05—~ [(Z 10 g bl witly smore ped. browsr
3 co. ; \L ' ? Fe staimed fime grained Ssandstone The mediim,
E L : Y_ : rarred sandstone 15 Fhe dompman? wnit and /s
R o ! pale rey, guartzose feldspatfic (<57 ) hand,
- ﬂ { poorly  sorfed, ara occasiomally calere cemented,
VR R ' [ Th= tnlerbedoed e gravred sandsime 75 /aa/e I,
oo : : yelow; brown, guarlzose] fe stared s oart’ hard
i '. - | i well Sorfed, and/ corlaims 274 cpagucs awd mrrror
40 | i ~ ! Calerle cement. The Sandstomes are /}'ffja aréf bedded |
ST 1 i ﬂ { Eross . éez/d’//:7< o o ST o Fhirek, '
4 . - : , k H V J
120 . - : ] : ~ 20 —
I 10 , -
1o s e s " -
Lo | ~ /) 2
1 T . o
rzr 4, % | of o5 -
. . .. | / o - 5¢ -
/22 + . B
. . l \L
T ~ | /7 30° =
Lo . S o-5°
251 | <
As "”/""V_’"/ HE L0~ 17 80 but e Jertie)or sterbeds
4. . | are  horizonfal.  Gracatiomal comfct below.
V2 I |
1. ; ‘ ]
. . 3’ =~ 1DRG. .
IO . sweer 3 of /2103 § /2515 <.




DEPARTMENT OF MINES — SOUTH AUSTRALIA weiw  REIO /. , CCHE NO. L
i DEPTH /25— /37.5 . RECOVERY . m /oo
CORE DESCRIPTION | (0CG0 s 6L un sger  omE 2975
1DR > 3
it
CORE DEPTH  GRAPHIC 0V I eroinr .
O, ioc  -MEGO & | STRUCTURE DESCRIPTION , g
. L, o E Pl |
VS~ . _ e~ ]
S 24 Y IR M A - Tt rsTTT T T T T
; F l
s26|- | )
17 - |
125- |
/29 ! |
/30— [
/%4 ! , | -
/324 : | \L
. ; ’ 4 o /’5 ﬂéare 54//‘ /f///%‘t//a/' //.//é’rér:a/; /./76/'4.'6756 ,,', ///0 l‘e’:
— l <> o 30° af /3L.30m and are borizostz/ below. .
. ' ! //50 amoa”{‘ aj/ mea//lym fa//rea/ ?./e/n/;oa/%/:; 5&”70/5/0”.9
i | ! rnlerbeas whcrbeds ss /ZZ er and Lrre gramed
/33 i i Sandstome mrtrbeds are Tess Mam 5 osmiw, Fhiek.
; | ,
i
] g
/344 - l ¢ |
i
{ o
R I ﬂ /7 30
| | o5
/35 ’ '
/26 4 | \L
| J 1z
Zan I l ‘
f I e s
. - , EG
. I ﬂ 0_5", SP‘EET¢ VF/Z.““‘ S/Z5/5d




DEPARTMENT OF MINES - SOUTH AUSTRALIA wew | Kewo (0 CORE NO. . L
X DEPTH /37.5 = /50 m. RECOVERY m W0 %
CORE DESCRIPTION \OGGED BY . & #. Meyer . OATE. . /9. 3.7
. . 4
' LDRUL 2 0 =
CORE DEPTH GRAPHIC oV o .
X O "TIME 50 ¥ T T DESCRIPT.ON £
NO. ml L oo 22 Y STRUCTURE S0
| . i R
.' . F ﬂ////5—2a'
228 RN L | g o5
I DU I l As above but o(wmhaﬂ/éf Sne grained sandstone with
4, L o | runor medsum  gramed lembiiolar srterbeds.
I ) : Small cuf and fil/ shucture af [E3- £ n
/39 R : | l Grodatiornal coniact below. ~
. i
10~ e | -
: o | | _
47 - i | -
/¢2_' . . : . E E —_
_ o
.- o —
1 ' * ‘
4 . | v ’\J\o‘s.
1 . l i
ZEaE . o 0
! /f:‘ Above but /omiﬂan/fz Irredsis i jra/}yea/
4 ¢ : I 0'50 M /hllc’régaé', 5—“/02 J(}/a/s}aar 0 /4.-: |
i . Coarser beds. : :
s - . . | I ~
i - . P
med ]
i l ‘
/47 : I l{ -
- . Fg /N/ ﬂ"/aq -
’ l ﬂ 0-5°
7% RN |
W
l l i T%G.
o SHEET 5 oF /2 17575 e.
1273 : 1 - o % | no S5




DEPARTMENT OF MINES - SOUTH AUSTRALIA WELL CORE NO.
DEPTH /50~ 1625 47, RECOVERY m. 0 %
CORE DESCRIPTION LOGGED BY . & . Meyer. OATE /7976
ccre oeptH Grapmic DR 30 g DESCRIFTION , g
NO. ml 110G M 9Oy | STRUCTURE ‘ 24
S : T I
/50 : : ; —— R
‘ RN : - l Sandsire abne buf fea/q’lnj becomes /ess /'Cja/a'r and
B . : l 175 ;/qg j}«a/};ga/ s berbeds are Veﬁ/ ]&”5 jf’ﬂ/"lé’a/ _
‘ ondl dominantly ferragivous  The coarser rmferbeds
I ] are  wo Fo Zem. thrck  arnd cornsist of /ﬂa/c g7¢y,
BVEYAE I ] - yaah/‘ Zose, /‘é/a/gaa/ézé, bard, well sorted smcdicrrm N
oo, i | j/-a/nea’ sandstome. with To-25Y rownded Fo sub-
| - rovnded, a’amzha/r/f/ clear, mimos /c//ow—/rawﬂ
Tt l I guariz. 5% rounded, soff, weatbered felbspar
. ‘ and 27 rpuncled epagues,  [They occur i shorf
/52 4" . I (7= 2 cm) ‘//'/'70/07-/ Jeir Froetfar /ﬂ/c//'ef awe wises” -
) .- : ] The foner whifs arc [fess aburdapF redrsh - brows |
1. ' . and’ ey, yaar/zﬂs‘c, Jéﬁ/‘qy//WVS, very bard
v l I well sar/eai very fome frﬂ/};ca’ sandsiones wr‘/é
RN : 95y subrowrded - 5'(/50{;7{//@7’, Sorminantly yellow
1534 . . ond brows (foss Fe coated ) /-'/ﬂ/'/z end 57 ]
. : \l, : rounded. goagues. [he rod colouratios forms
i l y K ”!4//_/;‘/0” géa/aea/ Ma///es_ /,ﬂ‘,”/;/ 0/ 6'0/0(/r"7f//&/7
T . . /\/'\f/ﬂ 5 I7CrEaSes  dowmwards and cer/ a,,/}/,V/ shwctires
I are a’eye/o/per/ below. about VEY 2
R GradaFiomal Fr below.
/54~ . i
54t e, ] ‘ .
e o j
M ) t
564 . ’ \L - : ]
470 - Lo ‘ ~ S o0 i
s74 - i '
. : \L As above bLuF a/oml.ﬂﬂﬂ/{tf very [fime j,«f/»f:d/(éOZ)
3 ° ' : i o~ ﬂﬂﬂ/ d/a/)r//ya/?/ﬁ/ /'Cd/allié é/'an/”/ J/e/v-z\/j/}/oas =
T * ' l I /90‘:/ o/ e J/ff}:r jﬁﬂ/}rca/ aﬂ;/)~
NVZ7. A I Beds of very fwre jra/)/eJ_ Sandstone yary from-
R . l are 510 rir and  smediums  sarndslose _Ffrom
3. - : ELR-a 7
594 7, ; l
/60 — . i ‘. i l l/ "J
T : ~ o-r
L] |
. ! I e
V7 . :
- * ! \L
1 . ! I = 5-10
6z 4 " ) . I
t . . [ . {DRG -
. l | seeen 6 oF /2100 § /2515 4




DEPARTMENT OF M.NES - SOUTH AUSTRAL'A WEL  RE/D. / COEE NO.
DEPTH  /62-5— /75 1m, RECOVERY o 100
CORE DESCRIPTION e & T O
coRe DertH  Grapnic DR 30 3 e
o loe~ TME S ; STRUGTURE DESCRIPT:CA Ju
imin, 82 z
e i e B _ _ . - . e
T TRr ' ) T S S
22 B . I
! /{5 above bu¥ /om/zxﬁ/n’fz ey fﬁax}rea/ 59«/;.«/5/*2”5’
/- . N o4 () Wit smemor (307) /'f(/era’c’o/s of reddish- brows -
. : ' Sandstone agorox. 2= 4 wm ik . Minor bedls less
R . Fhorrr B iy, Fhichk of coarse jﬁa/hea/ Sondsfome
’ ‘ ! with 707 wel roanded spheroidal 7Udf/z Grains
/65— . * : : v /aﬂ/c‘ grey Sone jrm}w:a/ sand -—5///} malrrix, —
. : I The grains are a’amz'n&ﬂ/ér 5/547%/ a/aa/esceﬂ/ 71/W'fz/
4 . ' trinor yelow puarfy, ond 2% dark Erows trrmeral
o ‘ The med i jﬂﬂ/}rea/ Sandsiine ﬂé‘o bas @ ‘/ew
T . scaltered coarse jﬁﬂ)ﬂs /Amcyéaa/_
166 ", . ’ .
674 o - - -
1 ?
168 R . l -
/69 st ‘ \
/70"_ . . . ’ —-
/e E I
/724" . I .
/73 - i . ’ — As above buf /ﬂ/ﬂ/”&/f/g/ reddish browrs J//ng j/-a/nca/
. . \L Sardsriore (6'0%).
. 1]
) ) /) o-s5
RN l 4 As above buF a/am/ﬂanf'é/ mcf/xz}m jra/}rcz/
o O l l sendslone vinferbects (70%) (omrse jra/)zea/ samd
‘. . /3' »rOrC a/a/ra/a/r/,
.. . \l, :q‘,:] 7. ~c /2 1CEG 8/25/5
/75 LD T CPTT e g




DEFARTMENT OF MINES - SOUTH AUSTRALIA wWElL  RE/D 7 CORE NO,
: N OEPTH. . /75 = /87 -5 . RECOVERY . .om. /00 %,
CORE DESCRIPTION LOGGED BY .. 6. ¥ Meyer DATE. 20°9.76
' . put} e
CORE DEPTH  GRAPMIC Gl B0 & STRUCTURE DESCRIPT:ON S
NOO m CloG P uQ e Co
i E
175" 7, . e .
S EAZE As above buF a/am/”mﬂ%/ (S07) redaish brown very
Eh | | v fine gramed sandsione. mberbeds 207 mediim - ..
o ‘ | Coarse Gramed Loldspallic (5-10% ) sasolsiome with
176 : pegutar o prcowlar Sfemsord éeda’/f:rj. -
S N Conglomeratic maar /7727 wr, 5.7//-‘74//1/&0/5/0{70/::’4
1° - ‘. - I Zﬁr/zaw/a/ /aeéé/cs 9//'&’0// here 540/: 7 a me(//'t//‘?{
WL \ ~-coarse jra/)rc’o/ Ferrugirous sandslone.
| . —_— Mediim sandstore Generally c///,-é o-5° bu¥ car be
A P — wp Fo 15-20" 177 Some (ross beds. 7
. N~ » ; - i
)'“"/a\:j/_g ~> A7 1854 /4¢ very Srre jﬁa/ﬂ?ﬁ/ sandslore
- o5 grades fo friin beols of grey il horme withs -
. N /f ﬂa-_‘; "/}'/-e_.’fu/ar Samrnated brown clay.
/78 - . I 4
/79 S o . \L -
4 . M // p-sa
.oe e /// /a-/$:
. /ARy
5o . " 7]
. - [ 4
or . l -
. . \L' |
| reraer s 20° i
. * . —~
LI a4
V774 I -
- I
a0 v g
/63 v . : S /74 5 N
- ~
P V//7aR2
/8¢ : - .
77 Va
-4 x -4
/85 - l ' -
J-v —u |
T E
w4 ' | .
671" . | ‘ _
. M [TkG '
oo weer 8 o /21000 § /2575 e
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DEFARTMENT CF MINES - SOUTH AUSTRALIA WELL . KE/D [/ CCRE NO. o
DEPTH 187 5= 200 m. RECOVERY .. om 100 %
CORE DESCRIPTION LOGGED BY . &. #7. isfeyer.. DATE 20.9-75
: g
e~z mCoT: LA omL = < -
‘_VC;c "‘:H C",EE'C TimE 88 % | STRUGTURE DESCRIFTION N 6‘;-:
. - min. =~ z
— - - ) _E = U YOO —
tL st Fe F Iirlerbeddfed [ine arained sandslone X rrediswr-coarse
c . .o ‘ DFAITEL] SRV E[Fer 2 LVEHIVIinG DEOC/y TS 77 —LoUurse
72 EC ] | gramed sarndastorne, ii}c///‘r‘a A o
<, - rey  Aorizanial Aqrd, me. cra/e/)f Sorfed wrfh 70%.6/60/'—
. " Yranslucent guar’z , 30% /Ua/c yellow fz/ar/z: jra/ﬂf
ol and <1y back grans. These occut as i#r lorbeds
. . t. . ’ ww Fo Sy i pale grey ity fo coarse jra/‘ﬂﬂ/ I
o= sandstome of shmilar GFhology and fexturel The
I pebbly sarndstonc consisls of (0-70Y subrounded,
2y = ,/E? Clongals horizomtal lyrng red shale /0655/:5 Z Jo 5 mm”
. =57 /drrj é): &/ trrrrr e im 4;47/5 rey mecline fo coarse)
. é rarired massive sandstone. The size and aburdamnce
—————_.’_’_‘ v -~
PR ° of cbbles mrcreoscs Aownwards. There are sro
rg-0 -0 . % pcbble —/acéé/c confacts.
o= - ? 'tfa Flle bvomr silfefone overlyimg fin€_Fo coarse 4}‘7/}/50/ -
- o o sandstope armd saray congumerale, Silfstorne 15 mrassig
wox n mricaceows (54 ) 7 Cortarns K black & siher _grey mitrera
T w ow 7he fime sandstone /5 fé'?déf; érawrr/ pedetish - browrs,
VN pale Grownrsh grey, with wmnor émall (< lem) shale
pebbles oricaYalid 107 | and muiror scattercd medium
i B samd grarms. (ross beoaded /‘oﬂ"/f 5;,,,,,7}, cornglosmer
7 non o als /57 mrcdiim fo coarse gramied with '30Z EZofya/a
e Stbrounded, Gaf-lyrrg /eﬁ/es', 4o Yo Bmrrms X [y o
. N oo j"e)/ shale and /aa/c grey calcarcows 54::/5. foare -
1 H /c’éé/e comnlacts,
r a1\ . ;
Vo7 A ; ' -
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APPENDIX B

PETROLOGICAL REPORTS



B.1/1

CONTENTS: Y
AMDEL Report Sample Borehole Depth (m)
MP 1327/77 P486/76 Reid 1A 31.26
- P487/76 Reid 1A 33.65
P488/76 Reid 1A 34,80
P489/76 Reid 1A 39.70
P490/76 Reid 1 97.00
P491/76 Reid 1 117.92
MP 1442/77 P493/76 Reid 1 140,95
P494/76 Reid 1 173.75
P495/76 Reid 1 179.40
P496/76 Reid 1 189.53
P497/76 Reid 1 191.50
P498/76 Reid 1 201.20
MP 1424/77 P499/76 Reid 1 204,40
P500/76 Reid 1 211.22
P501/76 Reid 1 213,20
Geochron. Ancient
Basement Rocks,
Gawler Craton, Pro-
gress Reports 7 & 8 P505/77 Reid 1 288.06-.16
’ P506/77 Reid 1 288.68-.83
P507/77 Reid 1 289.20-,.31
P508/77 Reid 1 289.83-.95
P50¢/77 Reid 1 291,27-.37
P510/77 Reid 1 293.08-,15
P511/77 Reid 1 294.,00-.09
MP 801/77 P397/76 Reid 1 27.5-30,0
P398/76 Ooldea 1 10.5-12.0
MP 482/77 P329/76 Oocldea 1 28.5-30.0
11.06.520 .
Prog. Report 2 RSN0008 Ooldea 1 81.08
RS00009 Ooldea 1 98.20
RSC0010 Ccldea 1 103.20
RS00011 Ooldea 1 112,00
RS00012 Ooldea 1 133.00
RS00013 Ooldea 1 157.00
RS00014 Ooldea 1 176.80
RS00015 Ooldea 1 179.59
RS00016 Omldea 1 193,95
RS00017 Ooldea 1 199.80
RS00018 Ooldea 1 208.00
RS00019 Ooldea 1 234,20
RS00020 Ooldea 1 246,37
RS00021 Ooldea 1 253.83
RS00022 Ooldea 1 261.75
RS00023 Ooldea 1 280.50
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PETROGRAPHIC DESCRIPTION OF SIX DRILL CORE SAMPLES FROM .
THE REID NO,lA AND REID NO.l DRILL HOLES

1, INTRODUCTION.

Six samples, labelled P486/76 to P491/76, were submitted by the South
Australian Department of Mines (Mr G.M. Meyer, Petroleum Geology Section)

for petrographic description.

2, PETROGRAPHIC DESCRIPTIONS

Sample: P486/76; TSC17091

" Location:
Reid No. 1A drill hole, 31.26 metres.

Rock Name: .
Friable, pale green-brown clay.

Hand Specimen:

This sample of drill core consists of soft clay material which is
pale green or pale brown. The latter colouration which occurs in
patches up to.a centimetre across is probably caused by goethite-

limonite. On extended drying the sample has cracked and largely

crumbled away.
X-ray diffraction results:

Bulk Material

. Montmorillonite (smectite) Dominant
" Clinoptilolite Accessory
: Calcite : Accessory
Quartz Accessory
-2 um fraction (< =2 um 54%)
Montmorillonite (smectite) Dominant
Illite : Trace
Clinoptilolite Trace
Quartz Trace
Calcite Trace
Key
Dominant = Used for the component apparently most
- abundant, regardless of its probable
percentage level.
Accessory =  Components judged to be present between
the levels of roughly 5 and 20%.
Trace = Components judged to be below about 5%,
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Thin Section: ‘ -
In the thin sectdion -of this mater1a1 small, corroded . grains of quartz
are seen dispersed through a finely crystalline matrix. The quartz grains
are angular to rounded in shape and up to 0,06 mm in diameter. They are
present throughout the sample and do not appear to be aligned or
concentrated in any particular way. .The matrix material is stained in
places with goethite-limonite, has a featureless appearance and contains
numerous cracks which appear to have formed as the sample dried, The
crystal size of the matrix is sufficiently fine that the clinoptilolite
and calcite identified in the X-ray diffraction analysis could not be
distinguished.

This sample consists mainly of montmorillonite and in thin section is

relatively featureless and no relict textural or mlneraloglcal structures
could be identified. ~

Sample: P487/76; TSC17092

Location:
Reid No. 1A drill hole, 33.65 metres.

- Rock Name:
' Clayey bioclastic limestone.

Hand Specimen:
This sample of drill core is off-white, faintly and finely bedded and
appears to consist of small, broken shell remains in a clayey matrix.

Thin Section:
. An optical estimate of the constituents gives the following:-

%

Calcite (malnly shell

sfragments) 20-40
; Quartz : 5-15
g Matrix (clay, cllnoptllolite, 50-70
etc.,)

This sample consists of shell fragments (mainly broken) and quartz
grains in a finely crystalline clayey matrix. The shell fragments
are aligned and this probably creates the impression of faint,
fine bedding which is seen in the hand specimen,

The shell fragments range in size up to several millimetres long,
are composed of calcite and are thought to be mainly gasteropod
remains,

" The quartz grains are angular to subrounded in shape, are up to
0.2 mm across and are dispersed throughout the sample, They do not
appear to have reacted with the matrix material and their shapes are
undoubtedly essentially of primary origin.

The matrix material is generally finely crystalline, pale brown and
semi-opaque. It is thought to consist largely of clay but in a few

places small, colourless platy crystals are -distinguishable and the
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zeolite clinoptilolite could well be present in significant amounts,

This is a sample of indurated clayey bioclastic limestone the fossil
remains in which appear to be largely those of gasteropods,

Sample: P488/76; TSC17093

Location:

Rock

Hand

Thin

Reid No. 1A drill hole, 34.80 metres,

Name:
Clayey bioclastic limestone,

Specimen: .
This sample of drill core is off-white to pale brown, faintly and .
finely bedded and appears to consist of small comminuted shell fragments

-in a finely crystalline clayey&imgylnatrix. There are also a number

of dark green flecks the largest of which is 1 mm long and these possibly
consist of glauconite or its alteration products.

Section: : . .-
An optical estimate of the constituents gives the following:-

%

-. Calcite (mainly shell

fragments) . 20-40
Quartz A 5-15
Glauconite * ?5-15

Matrix (mainly clay) 40-60

This sample consists of broken shell fragments, grains of quartz and
pellets/patches of glauconite in a finely crystalline clayey matrix.
The shell fragments are aligned and this undoubtedly gives the impression
of faint fine bedding which is visible in the hand specimen, This sample

. 1s very similar to the previous one, P487/76, but unlike that sample

contains minor amounts of glauconite. '

- The shell fragments are up to several millimetres long, are mainly

chambered and are composed of calcite. The phylla to which the shell
fragments belong are not as obvious as in the previous sample but there
are certainly gasteropod and ?brachiopod remains present,

Angular to subrounded grains of quartz up to 0.2 mm across are dispersed
throughout the sample. ‘The angularity of the quartz grains appears to
be a primary feature and not to have been enhanced through reaction with
the matrix clay. :

" Pellets and less regularly-shaped patches of a dark green glauconite-

like mineral are visible in the hand specimen. However, they have

thin sectioned poorly and an adequate description is not possible from
microscopic examination. In the piece of drill core the largest patch/
pellet of glauconite up to 1 mm across and an X-ray diffraction

powder photograph confirmed the identity of the phase as glauconite.
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AThe matrix is finely crystalline and appears to consist largely of

clay with minor amounts of calcite and possibly clinoptilolite.
In places .the matrix is quite heavily stained with limonite,

This is a sample of clayey bioclastic limestone which is very similar
to sample P487/76. However, unlike that sample there is a minor amount
of glauconite in the form of pellets/patches present in this sample,

Sample: P489/76; TSC17094

Location:

Rock

Hand

Thin

Reid No. 1A.drill hole, 39,70 metres.

Name: . . .
Coarse zeolitic sandstone or fine conglomerate.

Specimen: .

This sample of drill core is pale brown, friable and appears to consist
of grains/pebbles of quartz up to several millimetres across in a finely
crystalline clayey matrix,

Section:’
An optical estlmate of the constituents gives the followingi-

%

Quartz (grains/small '
pebbles) 3535
3 ?20xidized/altered clay/ 26
glauconite pellets
. Opaques : 1-3
Accessorigs: zircon, trace~?
tourmaline
Matrix: clinoptilolite: 30_56

# and lesser clay

This sample consists essentially of grains of quartz in a pale brown

finely crystalline matrix, Present in minor to trace amounts are opaques,

- accessory minerals such as zircon and tourmaline and what are thought

to be heavily altered clay/glauconite pellets,

The quartz grains are angular to subrounded in shape and range in size
from 0.02 mm up to at least 3 mm. The angularity of the quartz grains
appears to be a primary feature and not to have been enhanced through
reaction with the matrix material, The quartz grains are weakly
aligned and there is a tendency for grains of different sizes to be
concentrated in particular layers and these features probably give the
faint impression of bedding which is visible in the hand specimen,

- Dispersed through the sample there are a number of patches which consist

of finely crystalline clay and limonite. Some of these are ovoid in
shape and they are thought to be heavily altered clay/glauconite pellets.

Opaques are present in the rock as small grains which range in size up

to 0.3 mm across. It is thought that these opaque grains are detrital

in origin and consist of iron and titanium oxides rather than carbonaceous
material. There are also a number of small zircon and tourmaline grains
present. ’ : :



The matrix is pale brown and finely crystalline and consists of
clinoptilolite and clay. The presence of these minerals in the
sample was conflrmed with an X-ray dlffractometer trace,

This is a sample of coarse zeolitic sandstone or fine
conglomerate,

Sample: P490/76; TSC17095 -

Location:
Reid No. 1 drlll hole, 97.00 metres.

Rock Name:
Fine sandstone,

Hand Specimen:
This sample of drill core is grey, flne—gralned homogeneous and
faintly and finely bedded. The sample appears to be composed mainly
of small quartz grains and is considerably more indurated than the
samples from drill hole No, 1A although it can still be chipped with
a finger nail.

Thin Section: :
An optical estimate of the constituents gives the following:-

%

L "Quartz ' 75-90

Feldspar <10

| Dolomite 3-6
Chlorite ‘ trace-3
Opaques 1-3
Accessories:; zircon trace

‘This sample consists mainly of subangular to well rounded quartz
grains which range in size between 0.03 mm and 0.2 mm with a few
‘grains being up to 0.4 mm across. The quartz grains are weakly
aligned and there is some concentration of quartz grains of different
sizesin different layers and these features undoubtedly create the
impression of faint bedding which 1s visible in the hand specimen.

Feldspar grains including both plagioclase and microcline are present
in minor amounts. These grains are of similar size and shape to those
of quartz.

Dispersed through the sample are equant, angular/xenomorphic grains/
crystals of dolomite which are typically between 0.03 mm and 0.1 mm
across. It is not certain whether this carbonate is of primary detrital
origin or not and it has certainly undergone some recrystallization since
the rock was deposited, Many of the grains of carbonate appear to have
a slightly darker,. more turbid centre with an outer, clear rim which
looks very much 1ike an overgrowth,

Grains of pale green, pleochroic chlorite are dispersed through the
sample. These grains are probably of primary detrital origin although



e
va o
some have a coarse flaky texture and possibly formed authigenically
through the replacement of other phyllosilicate~ferromagnesian phases.
Angular to rounded opaque grains between 0.02 and 0.05 mm are present

throughout this sample. They are thought to consist mainly of hematite/
goethite. -

The only accessory mineral identified was zircon which is present.as
small grains up to 0.03 mm across.

This is a fine-grained well-sorted sandstone which is distihctly
different from the samples from the Reid No.IA drill hole,

Sample: P491/76; TSC17096

Location:

Rock

Hand

Thin

Reid No.l drill hole, 117.92 metres.

Name:
Fine, slightly dolomitic sandstone,

Specimen: . o

This sample is very similar in appearance to the previous sample, P490/76
and is a fine, grey, bedded sandstone, The bedding laminations range in
size from a fraction of a millimetre up to several millimetres and appear
to be caused by slight variations in the size of the constituent quartz

grains. The sample is relatively indurated but sharp edges can still be
chipped with a finger, -

b

Section: :
An optical estimate of the constituents gives the following:-

T ' : . ‘ %

Quartz 60-80
Dolomite 10-40
Feldspar . _ <5
Opaques : 1-3
Chlorite/mica trace-3
Accessories: zircon " trace

This sample consists mainly of quartz grains which are angular to
rounded in shape and range in size from less than 0.02 mm up to at
least 0.4 mm althoughmany are between 0.04 mm and 0.08 mm. The
quartz grains are weakly aligned and there is some segregation of
fine quartz grains and coarser quartz grains into different layers
and these features undoubtedly create the impression of bedding seen
in the hand specimen. The angularity of many of the quartz grains
appears to.be a primary feature and not to have been enhanced by

- either compaction coupled with pressure solution or by reaction with

the other minerals present, particularly the dolomite,

The dolomite occurs as equant angular/xenomorphic grains/crystals which
are typically less than 0.2 mm across. Much of the dolomite appears to
occur interstitially between the quartz grains but it 18 not certain
whether this is a primary feature or has occurred since the rock was
deposited through the recrystallization of the dolomite. The dolomite-

~was distinguished from other carbonates by its appearance and because
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a microchemical staining test for calcite gave negativeAresults.

Minor amounts of feldspar, both plagioclase and microcline, are
present and these minerals occur in.grains of similar size and shape
to those of quartz. - Whereas the bulk of the quartz grains
ar> clear the feldspar grains.are generally turbid and sieved with
minute inclusions. h

Opaque grains between 0,02 and 0.05 mm in diameter are present
throughout this sample. - These opaque grains are thought to consist
of hematite and goethite. :

Flakes of chlorite, biotite and muscovite are present in trace amounts
as are small grains of zircon. :

This sample is a fine sandstone which is very similar to the previous
“sample, P490/76,but contains significantly more dolomite,
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P493/76
T SC17155

(140.95 m).

P494[76
TSC17156
(173.75 m)

P495/76
TSC17157
(179.40 m)

P4L96/76
TS5C17158
(189.53 m)

P497/76
TSC17159
(191.50 m)

P498/76
TSC17160
(201.20 w)

SUMMARY OF SPECIMENS

Fine-grained, feldspathic and dolomitic

sandstone bordering on siltstone. It contains minor
licthic and chloritic grains some derived from basic
volcanic rock., Some feldspar and lithic grains

were stained by ferric oxide before they were
incorporated in this sediment. The presence of
interstitial, authigenic, green chlorite indicates
the presence of ferrous iron and non-oxidizing
conditions during diagenesis,

Feldspathic and lithic sandstone with traces of
interstitial dolomite and calcite., Much of the
detrital material is bimodal in that it conteins
well sorted, larger grains (average 0.3 mm) with
finer grained (0.05 mm) detritus in interstices.
Layers which have lower proportions of the finer
grained detritus are more porous (up to 10-15%
locally) but some of this could be a result of
leaching of carbonate. :

Feldspathic and lithic sandstone. Detrital grains
are now coated with a film of orange to reddish
brown, iron oxide-stained clay which lines all
interstices. Fine-grained dolomite now fills many
interstices and was apparently deposited after

the ferric oxide-stained clay.

Fine-grained, feldspathic and dolomitic sandstone
similar to that at 140.95 m, except that there are
some pale greenish grey layers in predominantly
reddish~brown-stained sediment. :

Fine-grained feldspathic and lithic sandstone
cemented mainly by iron oxide-stained clay which
surrounds all grains and lines all interstices.
There is minor interstitial dolomite.

A zone (or large clast) of sandy dolomite with an
apparently eroded surface is overlain by fine-grained,
dolomitic sandstone similar to that from shallower
depths.

The lower part of the sandy dolomite is pale
greenish-grey but the upper part which projects

into the sendstone is stained by ferric oxide.

This suggests that staining by ferric oxide probably
occurred as the sandstcne was being deposited.
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DESCRIPTION OF SANDSTONES AND SILTSTONES FRCM DRILL HOLL REID NO.! EUCLA BA

Sample: 1493/76; TSC17155; PS25172

Location: '
Stratigraphic bore hole Reid 1 at 140,95 m. 12 km east of Watson
(Eucla Basin).

Hand Specimen: .
A slightly pinkish and yellowish-grey, fine-grained rock with some
very indistinct layering or bedding which is almost horizontal assuming
the drill hole to be vertical.

Thin Section:
A visual estimate of the constituents is as follows:-

r

Detrital quartz 45-50
Felds?ar (microcline and 15-20
plagioclase)

Detrital muscovite and 1-2
biotite
Lithic and chloritic grains 5-10
Opaque oxide grains and 1-2

leucoxene -
Zircon . trace
Tourmaline trace
Apatite trace
Garnet : minute trace
Dolomite : 5-~10
Interstitial clay and 15--20

“"sericite"

A visual estimate of the porosity is less than 5%.

This sediment is composed predominantiy of well sorted quartz, feldspar
and lithic grains but there is some variation in grain size in different

" layers some of which are 1 to 4 wm thick., There are no clearly defined
bedding planes and throughout parts of the sediment there is very little
evidence of bedding or variation in grain size., Throughout much of the
area sectioned quartz, feldspar and lithic grains are between 0.05 and
0.1 mm in size with a few up to 0.2 mm, a few coarser erainaed lavers
centain some grains O 2 to 0.4 mm in size and finer grained layers
contain grains averaging 0.05 mm in size.

Most of the smaller quartz and feldsp gravns are angular to subangular
but the larger grains are subrounded Wilh . few well rounded. In general
the lithic grains show rather more evildzuce of rounding than the quartz
and feldspar. Some lithic grains and some feldspar grains are turbid and
show orange to reddish-brown staining by ferric oxide and probably thece
were partly oxidized and stained before they were incorporated in this
sediment., Many of the lithic grains are composed of very fine-grained
sericite, with and without very fine-grained quartz and/or feldsvar and

in general they are too emall for their origin tc be determired but there



are a few slightly larger grains which have clearly been derived from
volcanic rock. The proportion of iron oxide in some of these volcanic
rock fragments suggests that they were derived from basic volcanic
material and others are heavily stained by brown iron oxide. There are
several grains composed of a fairly bright green chlorite and the origin
of these remains undetermined. There are a few grains composed of
micvocrystalline quartz. There are scattered detrital flakes of muscovite
and of partlv altered biotite 0.1 to 0.3 mm long and most of these are
subparallel to the bedding.

Heavy mineral grains are sparsely scattered throughout the sediment and
do not show any evidence of concentration aleng particular layers. Host
of these grains are opaque and in polished section the opaque grains were
found to include some composed of a fine intergrowth of hematite and
rutile, some composed of hematite, a few of recrystallized leucoxene
(?rutile) and a few of oxidized magnetite. There are also traces of
interstitial pyrite. One of the larger, rounded grains is now porous
and skeletal and was probably titaniferous magnetite. Other heavy
mineral grains include a few of tourmaline, zircon and apatite and in
the area sectioned one small grain of garnet was also found. Most of
these appear at least partly rounded.

The detrital mineral and lithic grains are closely packed but there is
very little evidence of interpenetraticn or of deformation of the grains.
A few quartz grains which are in contact have become welded but most of
them are separated by films of clay-like mineral some of which may be
chlorite. Some interstices contain dolomite and there are also a few
grains which are now composed of ‘dolomite but it is not clear whether
thease represent grains which have been replaced by dolomite or fragments
of a dolomitic rock or layer which have been re-worked. Some interstices
contain chlorite and locally this shows fine, colloform layering. Films
of chlorite, ?clay and sericitic material occur along most of the grain
boundaries and this chlorite and sericite is of authigenic origin.

There are few if any interstitial voids.

Conclusion:
This is a fine-grained, feldspathic and dolomitic sandstone vhich also
contains a significant proportion of lithic grains some of which were
derived from probably basic volcanic rock. The sediment is now cemented
by interstitial authigenic chlorite and sericite or clay.

The orange and reddish-brown, ferric oxide staining shown by some of the
detrital feldspar and lithic grains indicates that they were exposed to
oxidizing conditions before they were incorporated in this sediment.
Other grains composed of chlorite do not show evidence of oxidatiou.

The crystallization of green chlorite in interstices indicates the
presence of ferrous iron and non-oxidizing conditions during diagenesis,



Sample: P494/76; TSC17156 4 N

Location:

Stratigraphic bore hole Reid 1 at 173.75 m., 12 ku east of Watson
(Eucla Basin).

Hand Specimen:
A pale pinkish~brown sandstone showing som2 straight and parallel
layering with lavers 1 to 3 mm thick conposed of slightly coarser and
slightly finer grained, detrital material. The rock tends to split along
bedding planes which are flat and parallel. The sandstone is slightly
friable and is definitely permeable,

Thin Section:
A visual estimate of the constituents is as follows:-

%
Detrital quartz 40-45
Detrital feldspar 20-25
Lithic grains : 15-20
Detrital muscovite -
. . trace
and biotite
Opaque grains and trace
leucoxene
Dolomite : 2-3
Interstitial "clay" _ 10-15
Calcite trace
Zircon trace
Tourmaline trace

The porosity varies in different layers and in some of the coarser
grained layers can be as much as 10 to 15% (rough visual estimate) .
The finer grained layers although definitely permeable have fewer
interstitial voids and probebly have a porosity of less than 5%,

This is a coarser grained sediment than that from 140,95 m but it
contains similar detrital material, Much of the sediment is bimodal

in that it contains well sorted grains averaging 0.3 mm in size with
some much finer graine » interstitial detrital material with an average
grain size of 0.05 mm. There are some layers which contain a higher
proportion of the fine-grained detrital material and other thin layers
which contain very little of this interstitial, finer grained material.
These layers are from 1 to 3 mm thick. :

Most of the larger detrital quartz, feldspar and lithic grains are
subrounded to well rounded with a few subangular, cleavage ‘ragments of
feldspar. Elongate fragments tend to lie with the Tong direction parallel
to the bedding. Feldspar grains include both plagioclase and microcline

and lithic grains include nany which have clearly been derived from volcanic
rock and some which have probably come from fine-grained metasediments
composed of quartz and fine-grained mica. There are some orange to browan-
stained grains cf acid volcanic rock and there are some darker grains of
either basaltic or andesitic rock, Some of these have been stained by

iron oxide before they were incorporated in this sediment, The section
contains cne fragment 0.5 mm long composed of subparallel shreds of trans-
lucent orange to reddish~brown material which is almost completely
isotropie. These are separated by thin zones containing some extremslw
fine-grained opaque material. This shows some similarities to compactad



plant material but would require more detailed investigation to
determine its exact origin.

Heavy mineral'grains are sparsely scattered through the rock and
include opaque oxide and leucoxene, rourmaline and very few of zirconm.
They are not concentrated in particular layers. There are a few small
grains composed of a bluish-green phyllosilicate similar to some grains
found in the previous specimen. '

The detrital grains are moderately closely packed but in general they
have not become welded and there is very little if any evidence of
interpenetration and deformation. Most of the grains are surrounded by

a thin film of phyllosilicate which is now slightly stained by orange to
reddish-brown iron oxide., These films are less than 0.005 nm thick and
the mineral cannot be positively identified by microscopic examination.
It could be a chlorite or a clay mineral. Some interstices contain

this very fine-grained clay-like mineral, some contain dolomite, very few
contain traces of secondary, microcrystalline ?quartz and in some layers
where there is very little of the finer grained detrital material some
interstices contain calcite. In scme of the calcite~bearing layers there
are more numerous interstitial voids but it is not clear whether these
voids have never been filled or are the result of leaching of an
interstitial mineral such as calcite.

Conclusion:
This is a feldspathic and lithic sandstone in which much of the detrital
material is bimodal. Some layers which contain only the coarser grained
fraction of the detrital material contain more abundant interstitial
carbonate and also have a greater porosity but it is possible that this
porosity is due at least in part to leaching of some of the carbonate,

Because of the coarser grain size lithic grains are more easily
recognized than in the sample from 140.95 m and a large proportion of
these lithic grains have clearly been derived from volcanic rock, Some
of this was of acid volcanic rock and some of andesitic or basaltic
rock.,
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Sample: P495/76; TSCL7157

Location:
Stratigraphic bore hole Reid 1 at 179,40 m. 12 km east of Watson
(Eucla Basin). ‘

Hand Specimen:
A brownish-red sandstone showing some evidence of layering as in
the two previous specimens. Much of the specimen has an apparently
uniform cemposition and grain size but there are a few thin layers
! to 2 mm thick which contain coarser grained detrital material,

Thin Section:
A visual estimate of the constituents is as follows:—

A

Quartz 40-45
) Detrital feldspar 15-~20
Lithic grains 15-20
Detrital muscovite trace
Opaque grains and leucoxene 1-2
Tourmaline , trace
Zircon - trace
Dolomite ' 10-15
Iron oxide~stained clay 10-~15

Throughout much of the section the porosity is low probably less than
5% but in coarser grained layers and in zones from which carbonate has
probably been leached the porosity is higher and may be 10 to 15%.
These are visual estimates only and subject to error as many parts of
the section were plucked out during preparation.

This contains similar detrital material to the two previous samples but
in general it is not as well sorted. The coarser grained layers arec
bimodal in that they contain a scattering of large, well rounded grains
0.5 to 1 nm in size in a matrix of the finer grained sediment which is
similar to that throughout the remainder of the rock. Many of the
smaller detrital grains are between 0.05 and 0.2 mm in size, subangular
to subrounded and elongate fragwents show a preferred orientation parallel
to the bedding. Lithic grains are similar to those in the previous
specimen and have been derived mainly from volcanic rock. They are
subrounded with a few well rounded and some have been stained by iron
oxide probably during weathering before they were incorporated in this
sediment. Heavy mineral grains are similar to thoce in other specimens
and are mainly opaque oxide and leucoxene with a few grains of tourmaline
and zircon, very few of apatite and a few small grains composed of a
green phyllosilicate. There ave a few grains of microcrystalline quartz,
Feldspar grains include some of plagioclase and some of microcline.

The detrital grains are moderately closely packed but in general they
have not been welded and there is Ti:tle or wo evidence of deformation.
Most of the detrital grains are now surrouadsd by a film of orange to
reddish-brown, iron oxide-stained clay. Where the rock is well cemented
the interstices have beea filled by very fine~grained dolomite with an
average crystal size of less than 0.02 mm and this was apparently
deposited after the iron oxide-stained clay. The proportion of dolomite
varies in different parts of the rock but it is not clear whether this

has been due to leaching or to difficulty in preparation of the thin
section.
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Conclusion:
This is a feldspathic and lithic sandstone in which some of the detrital
material is not as well sorted as in the previous two specimens and soma
-is bimodal. The reddish-brown colour is due to the presence of a film
of orange to reddish-brown, iron oxide-stained clay on the surface of
all detrital mineral grains and this film lines all interstices.
Interstitial dolomite was deposited in ijnterstices appavently after
the film of iron oxide-stainad clay.

Sample: PA49G/76; TSC171583; PS25173

Location:
Stratigraphic bore hole | PReid 1 at 189.53 m. 12 km east of Watson
(Eucla Basin). :

Hand Specimen:
A fine-grained sediment most of which is stained a dull reddish-
brown but there are a few pale, slightly greenish~-grey layers
2 to 3 mm thick.

Thin Section:
A visual estimate of the constituznts is as follows:-

%

Quartz ) 50-55

TFeldspar 15-20
Lithic and chloritic grains 5-10
Muscovite and biotite flakes trace-1
Dolomite 10-15
Opague grains 1-2

Zircon trace
Tourtmaline trace

Intevstitial clay/chlorite

. M . 5-10
stained by iron oxide

This specimen is very similar to that from 140,95 m in that it is
composed predominantly of well sorted quartz, feldspar and lithic
grains 0.065 to 0.15 mm in size with a sprinkling of heavy mineral
grains and a few flakes of mica. Feldspar grains include both
plagioclase and potash feldspar and the lithic grains are similar to
those in cther specimens in that they include some of fine-grained
quartz~serjcite metasediment and some derived from volcanic rock.
Quartz and feldspar grains are subangular and many elongate grains
and mica flakes show a preferred orientation parallel to the bedding.
Some of the lithic grains show rather more evidence of rounding but
the smaller ones are also angular to subangular,

Most of the heavy minerals grains scatterad throughout the rock are

of opaque oxide with a few of tourmaline and zircon and a few small"
grains of a fine-grained, green phyllosilicate. In polished section
the opaque grains are small and consist mainly of fine-grained hematite
vith and without visible, fine-grained rutile. A few show relict
textures suggesting that they may represent altered ?titaniferous
magnetite but these are not very clear.
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The detrital grains are closely packed and throughout most of the

rock they are coated with a thin film of orange~stained clay similar

to that in the previous specimen but the iron oxide staining is not as
intense. Some interstices contain dolomite and a few have been filled
by the iron oxide-stained clay. The grecnish-grey layer was not included
in the section and therefore portion of this was removed and exanined
separately in a tewporary oil movnt. This is essentially similar to the
remainder of the specimen except that interstitial clay is not stained
by ferrvic oxide. Some of the detrital grains show pale orange to brown
staining indicating that they were exposed to oxidizing conditions
“during weathering and transport and were probably stained before

they were incorporated in the sediment. There is insufficient evidence
to determine whether or not the interstitial clay was ever stained by
ferric oxide and later exposed to reducing conditions or whether,

in this layer the interstitial clay was never stained by ferric oxide.
It is possible that this layer may originally have contained traces of
iron sulphide but this suggestion is very tentative,

Conclusion: .
This is a fine-grained, feldspathic and dolomitic sandstone similar to
that at 140.95 m except that the interstitial clay is lightly stained
by ferric oxide. The few, pale greenish-grey layers do not show this
ferric oxide staining but are otherwise similar.

Sample: P4S7/76; TSCL7159: PS25174

Location:
Stratigraphic bore hole Reid 1 at 191,50 m. 12 km east of Watson
(Eucla Basin).

Hand Specimen:
A reddish-brown, fine-grained sediment with a suggestion of layering
defined by slight variations in colour. The rock tends to split along
some planes parallel to the bedding.

Thin Section:
A visual estimate of the constituents is‘as follows:-—

%
—t

Quartz 50-55
Detrital feldspar 15-20
Lithic and chloritic grains  10-15
Muscovite and biotite

flakes trace
Opaque grains 1-2
Tourmaline trace
Zircon . trace
Dolomite 3-5
Iron oxide~stained clay 10-15

Because minerals have tended to pluck-out during preparation of the
secLlon porosity is difficult to determine but in zones where no
plucking has occurred it appears to be less than 5%Z. The rock is
permeehle. Thiec is escentially very similar to sediments from shallower
depths in that ir is composed of well sorted detrital quartz, £Plc¢§1r
and lithic grains with a few mica flakes and a few heavy mineral grains.
Most of the detrital grains are between 0.05 and 0.1 mm in size with a
few up to 0.2 mm. 7The detrital material is similar to that comprisin



the other samples and a full description would involve neadless
repetitjcn. Some of the lithic grains and also a few feldspar grains
are stained preobably due to weathering before they were incorporated
in this sediment but the small grains of bright green phyllosilicate
~do not generally show any evidence of oxidationm.

Heavy mineral grains are similar to those in other spccimens and include
opaque iron-titanium oxmide, tourmaline and zircon. In polished section
the opaque grains are mainly of hematite and of dark rutile. A few show
fine intergrowths of hematite and rutile and a few are clearly of martite
(oxidized magnetite).

)
The detrital grains are closely packed and are all surrounded by a film
of reddish-brown, iron oxide-stained clay. Some interstices have been
completely filled by this clay. Minor amounts of fine to slightly coarser
grained dolomite are scattered through the rock occurring mainly in
interstices but it is of interest to note that in this specimen as in
most of the other specimens already described some of the dolomite now
occurs as well rounded grains which are surrounded by a film of reddish=-
brown iron oxide and then a thin overgrowth of dolomite., In some places
this overgrowth of dolomite completely fills the interstice, Two
interpretations are possible - the rounded grains may represent clastic
detrital grains derived from a dolomitic rock or they may represent detrital
grains which have been completely replaced by dolomite., From the general
appearance the former appears to be more probable as no grains partly
replaced by dolomite have been found. In the areas in the thin section
where plucking has not occurred there are very few interstitial voids
which have not becn filled either by iron oxide-stained clay or by
dolomite.

Conclusion:
This is a fine-grained, feldspathic and lithic sandstone which is
cemented mainly by iron oxide-stained clay which forms a film surrounding
all detrital grains and lining all interstices. There are minor amounts
of interstitial dolomite which have crystallized in interstices after
the iron oxide~stained clay.
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Sample: P498/76; TSC17160

Location:

Stratigcaphic bore hole Reid 1 at 201.20 m, 12 km east of Watson
(Eucla Basin).

Hand Specimen:

At the bottom of the length of drill core there is a zone about 1 cm
thick containing a very fine-grained, pale greyish-green rock found in
thin section to be sandy dolomite, This has been invaded by or contains-
a small pocket of medium-grained sand. The dolomite shows a rather
irregular and apparently eroded surface which projects up into the
overlying, pale reddish-brown-stained, fine-grained sandstone which is
similar to that in specimens from shallower depths. The portion of
dolomite which projects up into the overlying sandstone is stained
reddish-brown by iron oxide.

Thin Section;

A visual estimate of the minerals present in the dolomitic zone is
as follows:-

A
Dolomite >75
Quartz 5-10
Feldspar 2-3
Muscovite 1-2
Biotite 2-3
Lithic grains 1-2
Opaque grains trace
Tourmaline trace
?Sphene minute trace

The overlying sandstone has a composition similar to that in the specimens
from shallower depths and this will not be repeated,

Portions of the section where plucking has not occurred show very little
evidence of porosity and this would be less than 5%. The rock however is
_permeable probably because of small capillaries along grain boundaries.

The pale, greyish-green dolomite contains scattered detrital quartz and
feldspar grains averaging slightly more than 0.05 mm in size, a few lithic
graing of similar size and numerous flakes of muscovite and biotite 0.1 to
0.3 nm long in a matrix composed almost entirely of fine-grained dolomite.
Most of the mica flakes are parallel to the direction of bedding.
There are a few heavy mineral grains, a few very small grains composed of
bright green phyllosilicate and traces of extremely fine-grained, black
opaque material some of which could be carbonaceous but this could not he
confirmed. The portion of dolomite included in the thin section contains
one lenticular layer of sand containing quartz, feldspar and lithic graine
0.05 to 0.2 mm in size, a few mica flakes and relatively minor interstitial
dolomite, At one erd of this zone of dolomite the flakes of muscovite and
biotite curve round and for a distance of up to 5 mm they are in an almwost
vertical position assuming the drill hole is also vertical. As these
subparallel mica fliakes almost certainly define the direction of original
edding this change in the direction of orientation of the mica flakes
suggests scme deformation of the sandy dolomite before the overlying
sandstona was deposited. As only a portion 2 to 3 cm in size of sandy
dolomite is exposaed in this drill core specimen 1t is possible that this
may be portion of a fragment of a disrupted layer of sandy dolonmite.
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The upper 6 mm of sandy dolomite which projects.into the overlying
sandstone contains a slightly lower proportion of detrital quartz

and muscovite and this is also finer grained. The dolomite in this
zone is heavily stained reddish-brown by iron oxide and it may contain
some iron oxlde-stained clay included in, and obscured by the dolomite,
The contact between this iron oxide-stained dolomite and the overlying
sandstone is sharply defined but it cuts across the bedding in portion
of the dolomite as defined by the direction of orientatien of the mica
flakes. It is therefore clear that the dolomite has been subjected to
some form.of erosion.

The overlying sendstone is similar to that described in previocus samples

in that it is cemposed of ‘well sorted quartz, feldspar and lithic grains

and is cemented mainly by a film of iron oxide-stained clay with some '
interstitial dolomite. Most of the grains in this sandstone are between

0.05 and 0.1 mm.

Although the sandstone is permeable the appearance in thin section indicates
that it has a very low porosity probably less than 5%. Interstices are
lined by iron oxide-stained clay, some have been completely filled by

this material and some have been filled by dolomite. A few remain as

open voids but it is not absolutely certain whether or not these once
contained dolomite which has been plucked-out during preparation of the

thin section.

Heavy mineral grains in the sandstone are mainly opaque oxide (1 to 2%)
with a few of tourmaline, apatite and zircon and also a fey composed of
green phyllosilicate. There is a concentration of heavy mineral grains
along one part of the contact between the sandstone and the underlying,
iron oxide-stained, sandy dolomite. This concentration could be on

the lee side of the protruding lump of sandy dolomite which projects up
into this sandstone.

It is of interest to note that the rather diffuse boundary between greenish-
grey, non-oxidized dolomite and reddish-brown, iron oxide-stained dolomite
is at the base of the projecting lump of dolomite and continues more or less
in line with the base of the layer of sandstone disregarding the

projection of dolomite. This would suggest that staining by ferric oxide
occurred as the sandstone was being deposited.

Conclusion:
The sample coiitains a zone of silty dolomite which shows some evidence
of congemporaneous erosion. Portion of this dolomite projects into
the overlying dolomitic sandstone which is cemented mainly by iron oxide-
stained clay with minor dolomite, The portion of sandy delomite which
projects up into the sandstone is also stained by reddish-brown ferric
cxide suggesting that staining by this ferric oxide occurred as the
sandetone was being deposited.
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SEPARATION OF POSSIBLE CONODONTS IN THREE ROCK ‘SAMPLES

1, INTRODUCTION

Three, possible conodont-bearing, sandy siltstone samples were submitted -
for conodont separation.

2. PROCEDURE -

The foilowing work was carried out as instructed by the client:-

(a) Each sample was broken into 25 mm sized lumps using a hammer and
tungsten carbide block :

(b) Weighed (140 to 200+ g) aliquots of the crushed samples (did not
include 'fines' produced by crushing) were placed in clear polythene
bowls and were 'reacted' with sufficient '100 volumes' hydrogen
peroxide for a perlod of nine days, to produce a reasonable amount
of residue material

(c) The residues were wet sieved at 16 and 150# and the three fractions
(i.e. ~150#, -16+150# and +16f) were retained, dried and weighed,
The -16+150# fractions were split into 'magnetics and 'non-magnetics'
using a Frantz Isodynamic Separator (set at 20° forward slope, 10 side
slope, 1.5A and 3.5 vibrator setting) and both products were weighed.

{

3. RESULTS

The results are listed below:-

le Initial - Product welghts (g) and % ages of original weight

. weight (g) : . ~16+1504 C Weight
. v . +16# Mags -Non-mags - ~150# Loss (g),7%
)/76 . 140.81 98,15 (69.7) 18.60 (13.2)  5.14 (3.7) 9,71 (6.9) 9.21 (6.5
D/ 76 - 190.40 184.60 (97.0) 3.66 (1.9) 0.02 (0.01) 1.17 (0;6) 0.95 (0.5
1/76 269.98_ 169.64 (80.8)  25.45 (12.1)  0.78 (0.4) - 13.04 (6.2) ~1.07 (0.5
4. COMMENTS

Clearly in order to produce reasonable amounts of potentlal conodont—
bearing material (i.e. the non-magnetic, -16+300# fraction) large initial
weights are required and these must be 'reacted! w1th hydrogen peroxide for
quite a long period of time. o
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Samples: " P505/77 to P511/77
TS: ’ © 38296 to 38302
Location: Ooldea No 1 Stratigraphic Diamond Drill Hole
Depths from 283.06 - 294.09 m
Hand Specimen: These samples are all of very similar, pink, medium
‘ - grained gneiss in which the foliation is defined by
sub-parallel elongate aggregates of quartz and also of -
— feldspar. Most of these samples also contain a few
porphyroblasts of potash feldspar and the elongate
aggregates of quartz and plagioclase tend to curve around
H these locally forming small scale, augen textures. : \

Staining tests show that these rocks contains both potash
feldspar and plagioclase in approximatly equal proportions
but in some potash feldspar is slightly more abundant that
plagioclase and other the plagioclase is slightly more
abundant than potash feldspar. It is felt that these
differences in the relative proportions of potash feldspar
and plagioclase are of no great significance.

Some of the rocks contain fractured garnet crystals which are
visible in the hand specimen and all of them were found to
contain garnet in thin section.

Thin Section: These rocks are all very similar and therefore one general
' description will. be given followed by a summary of some
special features found in some of the rocks.
A visual estimate of the mlnerals present in these’ samples

is as follows. : v
Quartz R ' B 30 - 40
Feldspar (potash feldspar and : '
Plagioclase in approximately o " 50 - 70

' equal proportions) .
Biotite Co o © trace - 2
Muscovite . " A trace - 1
Opaque oxide - - . "trace - 1
Garnet ' S 1-15
Zircon IR trace
Chlorite o  trace - 1
Monazite (7) N minute trace:
Altered cordierite (P510/77 only) ' 3-5

Sillimanite (P510/77 only) trace

These are deformed or sheared gneissic rocks which contain sub-parallel
elongate streaks or aggregates of quartz, many of which are ‘between 0.4 and
2 mm thick and several millimeters long. In most of the speciméns these
are separated by much finer grained granulated feldspar and quartz much of
which has a common grain size of about 0.1 - 0.3 mm. 1In some of these elongate
aggregates of finely granulated material there are minor amounts of fine grained,
brown biotite which, in some of the specimens, has been replaced by chlorite.

In most of these specimens there are a few remnants of coarser grained .
feldspar generally about 1 - 2 mm in grain size and the streaks or aggregates
of quartz and also of fine grained, granulated material, tend to curve around
these larger remnants. Twin planes in the larger plagioclase remnants have
been deformed. o :

' These samples contain varying but generally minor pfoporcions of garnet
which occur as very poikilitic crystals and aggregates most of which have been
extensively fractured and veined by secondary, fine-grained white mica. o



Some of the larger garnet crystals contain inclusions of, or are intergrown
with, opaque -oxide. There are a few very small grains of zircon less than
0.1 mm in size and one or two small grains which may be monazite.

Special Features:
Sample P505/77

‘A large proportion of the plagioclase has been extensively replaced by
sericite and in general there are only a few very small remnants of
plagioclase. Some of the biotite (possibly about 50%) has been replaced
by fine-grained, white mica associated with very fine grained iron oxide and
possibly titanium oxide. . Garnet has been veined and replaced by fine grained
secondary mica to the extent of  about 40 - 50%.

, The fine grained, granulated material contains moderately abundant
sericitised feldspar and it is stained by concentrations of fine grained, iron

oxide. ‘ R

Sample P506/77 : el

Most of the plagioclase shows practically no alteration to sericite and in
this sample sericite tends to occurs only along a few very small fratures.
Most of the biotite has been at least partly chloritised and stained by iron
oxide, and probably less than 20% of the biotite is unaltered.

The finely granulated material is not as heavily stained by iron oxide as
in sample P505/77.

Sample P507/77

This contains a highly proportion of garnet (about 15%) than the other
samples, and some of these porphyritic garnet crystals are up . to 5 mm in size.
The garnet is intergrown with opaque oxide.

This sample contains practically no mica except for the minor amounts of
secondary white mica and a minute trace of chlorite in the veined and slightly
altered garnet. ‘There are also traces of chlorite included in some quartz,
adjacent to the garnet. There is a trace of wonazite (7).

Plagioclase in this sample shows little or no evidence of sericitisation.

"Sample P508/77

The rock contains about 2% of biotite and much of this shows minor or
incipient alteration to chlorite and iron oxide. Garnet has been altered
to fine grained secon dary mica to the extent of about 60 - 70%. Plagioclase
shows pratically no evidence of alteration to sericite. :

Sample P509/77

Practically all of the biotite (1 - 2%) has been altered to chlorite and
iron/titanium oxide. Plagioclase shows minor alteration to sericite. '

This is similar to sample P505/77, in that the finely granulated material
and also most of the feldspar, are curved and stained by extremely fine grained
iron oxide. A

Sample P510/77

This differs from the other samples in that some zones or layers contain
altered cordierite (?) crystals which were up to about. 2 mm lonjg. These have
been replaced by fine grained, micacious alterations products and some :
serpentine-like material, but the general appearance and relic textures are
similar to those commonly found in altered cordierite. Associated with some
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of these altered crystals there are concentrations of fine grained sillimanite
intergrown with minor amounts of green chlorite and these minerals occur mainly
along the boundaries of some of the altered cordierite (7) grains. One
string of small sillimanite crystals however, passes through a fractured and
deformed garnet crystal and another déformed garnet crystal is also closely
associated with some sillimanite.

Plagioclase in this sample shows minor alteration to sericite but most
of it is slightly turbid and stained by very fine grained iron oxide. The
section does not contain mica. :

Sample P511/77 o
|

It contains about 1% of biotite most of which has been partly chloritised.
Plagioclase shows little evidence of alteration to sericite but most of it is
turbid and stained by very fine grained iron oxide. :

CONCLUSION

Samples P506/77 to P511/77 are all relafed but the proportions of the
constituent minerals vary slightly, and some altered cordierite (?) and
sillimanite were found in sample P510/77. :

Sample P505/77 would probably be unsuitable for geochronology because of
extensive sericitisation of practically all of the plagioclase and alteration

of the biotite.

Samples P506/77; P507/77; P508/77; P509/77 and P511/77 would probably be
suitable for whole-rock geochromology but they all contain minor amounts (up
to 2%) of chloritised or partly chloritised biotite, and in most of these
samples much of the finely granulated material and plagioclase are stained by
very fine grained iron oxide. '

Sample P510/77 contains a few percent of completely altered cordierite (?)
and the effect of this on age dating is uncertain.
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THE GEOCHRONOLOGY OF THE ANCIENT
BASEMENT ROCKS OF THE GAWLER CRATON

1 REVIEW OF PROGRESS

Rb-Sr analyses of five samples of gneiss from Ooldea Stratigraphic Hole
No. 1 have been completed and the results are discussed in the following

sections.

Work currently in progress includes a re-examination of drill core of
basement rocks from Wallira Nos 1 and 2, augen gneiss from Lake Bring
(P548/77 to P553/77) and granite from Malbooma (P554/77 to P561/77).

2 GEOCHRONOLOGY

The 5 Rb-Sr total rock analyses are listed in Table 1. The variation in
Rb/Sr ratio between these samples is small and therefore they camnot be
expected to produce a precise isochron. However, one of the main aims
of this investigation was to determine whether these quartzo-feldspathic
gneisses were related in age to the belt of Archaean gneiss to the
northeast, between Mt Christie and Coober Pedy. In this respect, the
current investigation was successful;- the gneisses from Ooldea No. 1 are
significantly younger than Archaean and are therefore not related to the
Mt Christie gneisses. ' :

The analytical data have not been regressed because of the restricted range
in Rb/Sr ratios and a non-linear scatter greater than that expected from
normal analytical error. However, from the Sr®7/Sr®® ratios it seems
unlikely that the gneisses can be older than 1750 Ma.

80



TABLE 1

U

Rb-Sr Analyses of Ooldea No i.Gneisses

SA\PLE

NOVBER Rb/Sr : Rb87/Sfeé #Sr®7/Sre¢
P506/77 $1.358 - 3.9583 0.8042
P507/77 - 1.436 4.1874 0.8083
P508/77 1.411. 4.1145 0.8083
P509/77 1.231 3.5844 0.7935
P510/77 1.526 4.4509 0.8108

# Ratios normalised to Sr®®/sr®® =

Constants used:

% Rb®7

RbBS/Rb87

§.3752
2.600
1.42 x 1074 yo
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PETROGRAPHIC DESCRIPTIONS OF TWO DRILL HOLE SAMPLES FROM NEAR WATSON ON
THE TRANS-AUSTRALTA RAILWAY LINE, (OOLDEA 1:250,000 SHEET AREA)

1. INTRODUCTION
Two samples, labelled P397/76 and P398/76, were submitted by the South
Australian Department of Mines (Mr G.M. Meyer, Petroleum Geology Section)
for petrographic description. '

‘2. PETROGRAPHIC DESCRIPTIONS

Sample: P397/76: TSC16921

Location:
Reid No.l drill hole, 27.5-30 metres. The drill hole is located
12 km east of Watson on the Trans Australia Railway Line,

Rock Name: .
Poorly consolidated, zeolitic, bioclastic limestone.

Hand Specimen:

This sample consists of pale yellow, apparently finely crystalline - -
friable material, The largest cohereat lumps are up to 5 mm across
but much of the sample consists of powder,

Thin Section:
An optical estimate of the constituents gives the following:-

-7

Calcite ' 70-90
Clinoptilolite 5-15
Altered glauconite/clay 3~6

Quartz S <5

This sample consists of broken shell fragments, some of which are
several millimettes across, seated in a finely crystalline matrix.
which is couposed predominantly of calcite with lesser awmounts of
the zeolite clinoptilolite. Also present in minor to trace amounts
are grains of quartz and patches of a pale yellow—green/fineiy
crystalline substance which 1is thought to be composed of altarad

. glauconite, clay and limonite.

That the shell fragments are composed only of calcite was determined
by a microchemical staining test and by an X-ray diffractometer trace,

Although the shell fragments are up to several millimetres long all uzppear

broken and some have partially recrystallized. Whereas the original
carbonate in the shell fragments is generally finely crystalline and
slightly turbid either because of its fine crystal size or because of
the presence of minute opague particles the authigenic/reerystallized
calcite forms crystals up to 0.2 mm across which are clear and 1impid
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The matrix carbonate is finely crystalline (micritic) with a crystal size
of 0.0l mm or less. The zeolite clinoptilolite (Na,K) ,CaAlgSise0,0.24H,0
is colourless and like the matrix carbonate is finely crystalline with
‘crystals generally being less than 0.01 mm across and in a few places

being up to 0.05 mm across. The coarser crystals of clinoptilolite are
most commonly found infilling voids/chambers in some of the shell fragments.

Quartz grains range in size up to 0.2 mm across and are mostly angular in
shape. 'Although there appears to have been some reaction between the
quartz grains and the matrix carbonate and zeolite the angularity of the
quartz grains is probably largely a primary feature,

The patches of vellow-green altered glauconite-clay-limonite are up to
0.4 mm across and where ovoid in shape are very likely faecal pellets.
However, many are closely associated with shell fragments where they
generally occur infilling chambers/voids. The freshest-looking patches
are quite greenish in colour and are finely crystalline and weakly
birefringent although the birefringence is largely masked by the colour
of the substance. The more altered-looking patches are yellow-brown to
brown in colour and generally have a significant amount of limonite
associated with thenm. ‘

This is a sample of bioclastic limestone which has a significant amount
of clinoptilolite associated with it. A similar association is found in
the Port Willunga Bads within the Willunga Basin,

Sample: P398/76; TSC16922

Location:

Ooldea No.l bore, interval 10,5-12 metres, This bore-hole is situated
11 kms south of Watson. '

Rock Name:

Partially recrystallized bioclastic limestone,

Hand Specimen:

This sample consists of one chip of rock which is approximately 3 cm
across and is off-white-pale brown in colour and composed of carbonate,

Thin Section:

An optical estimate of the constituents gives the following:-

Calcite ' >95
Quartz 1-2

Opaline silica trace
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This sample is composed predominantly of calcite with trace amounts of -
quartz and opaline silica and possibly trace amounts of zeolite. Much

of the calcite 'is present as shell fragments and in these the carbonate

is finely crystalline and turbid. This turbidity is caused either by

the finely crystalline nature of the carbonate or because of the presence
of minute opaque particles. In many of the shells or fragments, some of
-which are up to 1 mm across, very fine textural features can be distinguishe
~ The. fragments include foraminifera,small multi-chambered mollusca, bryozoa
and less distinctive remains. Forming a matrix and in places partially
replacing the fossil fragments is more coarsely crystalline, clear, limpid
calcite which typically forms crystals between 0.04 mm and 0.15 mm in
diameter. A microchemical staining test was used to confirm that this
matrix carbonate as well as the carbonate in the shell fragments was calcite

Dispersed through the carbonate are a few quartz grains the largest of whict
are 0.2 mm across. These range in shape from angular to subrounded and in
some,but not all,cases appear to have been partially replaced by the carbonz
One patch of opaline silica approximately 0.6 mm x 0.3 mm in size was noted
This silica is pale brown in colour and intimately intergrown with small
patches/inclusions of calcite.  There are a few patches of a finely crystall
colourless, low relief and low birefringent mineral which is probably a
zeolite such as clinoptilolite. The largest of these patches is 0.5 mm
across and intimately intergrown with calcite. o

This is a sample of partially recrystallized bioclastic limestone.
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PETROGRAPHIC DESCRIPTION OF A SELECTION OF CHIPS FROM A DRILL HOLE
LOCATED NEAR OOLDEA ON THE TRANS-AUSTRALIA RATILWAY -

1. INTRODUCTION & SUMMARY

One sample, labelled P329/76, was submitted by the South Australian
 Department of Mines (Mr G.M. Meyer, Petroleum Section) for petrographic
description. The sample consisted of chippings from the interval 28.5 to
30 metres in a drill hole situated 1l miles west of Ooldea on the Trans-
Australia railway. V

The following rock fypes were included among the chips:

a. ferruginous sandstone"

b. silty sandstone

c. calcareous sandstone

d. sandy fossiliferous limestone

e. sandy pelletal limestone (?calcrete);

The ferruginous sandstone is texturally very similar to the silty sandstone
and has probably formed from the latter by processes of weathering and replacenent.
The carbonate rock types c. and d. are also fairly similar and are distinct from
the sandy pelletallimestone, (category €. Sandstone rock chips slightly predominate
over those containing mdinly carbonate, Ferruginous sandstone chips are present
in approximately equal amounts to those consisting of silty sandstone.

2. PETROGRAPHIC DESCRIPTION

Sample: Ooldea 28.5-30, P329/76; TSC16843

_ Location:

Cuttings collected from the interval 28.5-30 metres in a bore holej
-located 11 miles west of Ooldea on the Trans-Australia railway,

Rock Name:

Bore hole chippings composed of various rock types including ferruginous
sandstone, silty sandstone, calcareous sandstone, sandy fossiliferous
limestone and sandy pelletal limestone, :

Hand Specimen:

The material in this sample ranges in size from fine sand up to angular
chips 1 cm across. The colour of the chips varies from light brown to
dark brown with the lighter coloured chips appearing to be composed of

either quartz or carbonate and the dark coloured chips being highly
ferruginous.



Thin Section:: C - } )
An optical estimate of the constituents gives the following:-

%
a. Ferruginous sandstone _ :
Quartz o ©20-30
Feldspar <5
Goethite-limonite 60-70
b. Silty sandstone
Quartz : 40-50
Interstitial clay/ =
phyllosilicates 25-35
Opaques : . 1=5
Feldspar ' <5
Glauconite-chlorite trace-2
Accessories: zircon  trace
dc.-_Calcéreous sandstone o
Quartz o - 40-50
Calcite ‘ 40-50
Opaques . " 2-4
d. Sandy fossiliferous limestone
Quartz : . 2-10
Calcite » - 85~95
‘Opaques - - trace-2
e. Sandy ?pelletal limestone (?calcrete)
Quartz » . 10-20
Calcite - ' 80-90

?Clay-?phyllosilicates 2-6

The sandstone samples (categories a. and b..) consist of angular to subrounded
grains of quartz seated in a matrix composed of either ferruginous material
or of clay and phyllosilicates. : :

The quartz grains range in size from 0.03 mm to 0.2 mm and are generally
‘clear (free of inclusions) and extinguish evenly. The angularity of the
quartz grains appears to be a primary feature and not to have been enhanced
through reaction with the matrix minerals.

Grains of plagioclase and potash feldspar are present in minor to trace
amounts. These grains are of similar size and habit to those of quartz

and when untwinned are sometimes difficult to distinguish, However, many

of the feldspar grains, especially those composed of plagioclase, are sieved

with minute granules of opaque material. There are a feu heavy mineral grains
~mainly opaque oxide, . : : ' : '



Most of the quartz and feldspar grains are portions of single crystals but
there are also polycrystalline grains of chalcedony and quartz-sericite
(altered acid ?volcanic detritus) present in minor to trace amounts.

The ferruginous sandstone grains have a semi-opaque to opaque matrix which

' appears to consist of goethite and limonite. The silty sandstone fragments
" have a pale brown finely crystalline matrix which is believed to be composed
of sericite and clay.

Present in the silty sandstone chips and presumably the ferruginous siltstone
chips, are opaque grains up to 0.1 mm across and dispersed through all the
chips in trace amounts are a few grains of zircon and blue-green tourmaline. -

The calcareous sandstone consists of grains of quartz and opaques seated in

a matrix of calcite. The quartz grains are of two.distinct sizes; the bulk
are between 0.05 mm and 0.15 mm in diameter and are typically subangular to
subrounded in shape but there are also a few larger grains between 0.3 and
0.5 mm in diameter. which are subrounded to well rounded in shape. The

opaque grains range in size from 0.05 mm to 0.1 mm and are subrounded

to well rounded in shape and composed of iron oxides, ?hematite and goethite.
The matrix calcite occurs.as irregularly shaped crystals the largest of which
are at least 0.5 mm across and generally enclose a number of quartz and opaque
grains. ’

The sandy fossiliferous limestone (category d.) consists essentially of
calcite with a minor amount of quartz. The quartz grains are '
between 0.1 and 0.2 mm .in diameter and are generally subrounded to weil
‘rounded in shape. The quartz grains are dispersed through a marrix of
calcite which contains crystals up to 0.5 mm across. - In several of the
linestone chips, because of variations in the crystal size of the calcite
and possibly because of the presence of minute opaque inclusions, the
outlines of shell fragments and less distinct forms, possibly including
faecal pellets etc., are visible. The calcite in the fossils is invariably
. more finely crystalline than that in the bulk of the chips and generally
appears slightly turbid. ) o .

The sandy liMEStoné(anlcrEIe)(category e.) consists predominantly of ovoid
carbonate bodies gapgd grains of quartz. The grains of quartz range in size
from '0.03 mm to 0.25 mm and are subangular to well rounded in shape. Many
‘of the quartz grains are coated with calcite and possibly the carbonate
?pellets have formed through the engulfing and replacement of quartz grains.
The carbonate ?pellets are up to 0.5 mm across and the carbonate (calcite)
of which they are composed is generally extremely fine-grained (micritic)
and semi-opaque in appearance. The opacity is probably partly due to the
fine crystal size of the carbonate and possibly also caused to some extent
by the presence of minute opaque particles. The interstices between the
quartz grains and the carbonate ?pellets has been partially but. not completely
infilled by more finely crystalline calcite and possibly some clay-like
material as well. It is possible that this material is calcrete.
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STKaTIGRAPHIC DRILLING

1, INTRODUCTION

This progress report contains petrographic descriptions of core samples
from Ooldea No. 1 (81 metres to 280 metres, approximately). Porosity and
permeability determinations have also been made.



2. PETROGRAPHY

Sample: 81.08 m; TS41054:

Location:
Ooldea No. 1

Rock Name:
Fine~grained sandstone, in part dolomitic

~

Hand Specimen:

This is a finely granular brown to grey sandstone.

One bed approximately

8 mm in width is harder and paler than the bulk of the rock.

Thin Section:

An optical estimate of. the constituents gives the following:

Quartz

Dolomite

Iron oxide/clay
Feldspar
Opagues

Mica

Zircon
Tourmaline
Green clay

7%

50-80
2-30
10-15
5
2

Trace-1

Trace
Trace
Trace

The wide range of abundance of dolomite is an indication of the variability
in the amount of this material from place to place in the rock, and this

is matched by commensurate changes in the overall proportion of quartz.

In brief, there is one bed in which the material is essentially completely
cemented by medium- to fine-grained dolomite but elsewhere dolomite is
present as rather scattered crystals and the material is rather poorly

cemented by iron-stained clay.

The detrital fraction consists principally of single crystals of quartz
present as subangular to subround grains which have an average size of

approximately 0.1 to 0.15 mm,

The grains generally have tangential

contacts and the angularity appears to be a result of the immaturity of

the detrital material.
fairly well-sorted.

Despite this, the grains appear to have been
Feldspar is present both as fresh and rather

altered grains but polysynthetically twinned plagioclase and cross-hatch

twinned microcline could both be identified.
grains are particularly clear and fresh.

Some of the microcline

The grains form a framework in those parts of the rock where they are
cemented by a brown, stained clay but there may have been some replacement
of the material where the cementing material is dolomite since this latter
mineral forms a virtually contiguous intergranular aggregate of anhedral

crystals up to about 0.02 mm in size,

The rock contains a small amount of detrital biotite, muscovite, zircon,
tourmaline and opaques and one or two rounded patches of a bright sreen

clay mineral.

As in other rocks in this collection, it has not been

possible to indicate the exact mature of this clay but it is an unusually
bright apple green, rather different from the more turbid and darker

colours commonly associated with glauconite.
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Sanmle:- 98.2 m; TS41055

Location:

Rock

Hand

Thin

Ooldea No. 1

Name: )
Feldspathic and lithic sandstone

Specimen:
A buff coloured, friable sandstone which has a fine-grained texture.

Section: .
An optical estimate of the constituents gives the following:

%

Quartz 55

Lithic fragments : 15-20
Feldspar 10-15
Clay/limonite . 7-10
Dolomite ' 3-10
Tourmaline Trace
Opaques Trace

This is a somewhat heterogeneous sandstone and the proportions given -above

indicate the overall composition of the rock. In some places
cementation is a result largely of the growth of authigenic dolomite
but elsewhere there is more iron-stained clay material, The sample

is probably characterized by the wide variety of sand-grade grains.

The rock contains grains commonly ranging in size from 0.05 mm to 0.3 mm
and it is possible that the rock has a bimodal grain size distribution.
Sand-grade grains are considerably more abundant than those of silt-grade.
These larger grains consist partly of single crystals of quartz and. '

feldspar but there are also a large number of lithic grains. The grains
in this size range are well sorted and commonly well rounded. Some
lithic grains are clearly acid or feldspathic, fine-grained, igneous rocks
and others are secondary quartz or chalcedonic material. Other lithic
grains are dark and fine-grained and it is rather difficult to provide an
unambiguous identification of these. Detrital, sand-grade feldspar is

commonly microcline and this and the presence of common or plutonic quartz
Suggests a granitic provenance in part. )

Finer-grained material tends to be richer in quartz and the grains are
somevhat more angular than the sand-grade material. The presence of
both large and small grains has resulted in only a little intergranular
space being available in the rock.

This space is occupied in some places virtually entirely by authigenic
fine-grained dolomite, and in other places largely by a film of dark,
argillaceous material around the grains. It is possible that both of
these components are of authigenic origin-and the dolomite certainly is.

The sample contains only a small proportion of detrital heavy minerals,
principally opaques and tourmaline.

This is an unusual sandstone in that it apparently has a bimodal grain size
distribution and the grains themselves are commonly well rounded. In
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addition to this, the rock contains a considerable proportion of apparently
labile detrital components, especially lithic fragments and feldspar,
The sample has been cemented partly by the development of authigenic

dolomite and partly by the growth of goethite/limonite associated with
clay. ' ' '
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cample: 103.2 m; TS41047

Location:

Rock
‘Hand

Thin

Ooldea No.l

Name:
Sandy siltstone

Specimen? _
This is a buff coloured, slightly friable rock which is massive.

Section: : : -

- An optical estimate of the constituents gives the following:

%
Quartz . 65-70

Feldspar : 10-20
Iron—-stained matrix ‘ 15
Dolomite . 3-5
Opaques 2
Mica . Trace
Tourmaline _ Trace

This is a feldspathic sandy siltstone which is fairly homogeneous,
It is rather difficult to estimate the total proportion of feldspar in
the rock because of alteration and staining by ferruginous material but

. it could well be as high as 207%. A slab of the rock certainly gives

an even yellow stain with sodium cobaltinitrite.

There are some deterital grains 0.15 to 0.25 mm in size and these tend to
be fairly widely dispersed throughout the section and occupy possibly as
much as 5% of the rock. Most of these grains are single quartz
crystals but some are rather altered feldspars (both potassic and sodic).
The grains are generally fairly well-rounded. The bulk of the rock
consists of detrital material having an average size of about 0.05 mm

and hence this is a siltstone with a somewhat bimodal grain size
distribution due to the presence of the sandy material described immediately
above, The silt-grade grains are generally equant but subangular in
shape and there appears to be a considerable amount of detrital feldspar.
Some of this is clear but there are turbid and altered grains many of which
can be interpreted as feldspar with some confidence. Other detrital
components of the rock are flakes of mica which are generally extremely
small and consist largely of muscovite, and there are a few grains of
angular tourmaline and opaques. The rock also contains a small amount
of lithic material which is rather difficult to classify. Some lithic
grains consist of chalcedonic material and others comsist of finely
intergrown quartz and feldspar possibly derived from volcanic rocks. In
many places it is difficult to distinguish fine-grained, possibly lithic
material, from the matrix.

The intergranular material is dark in plane polarized light and between
crossed nicols and probably consists largely of iron-stained clay. . In
some places the rock may well be cemented essentially by films of goethitic
material but in general it seems that there are pools of rather turbid and
altered clay also. The rock contains a little scattered dolomitic
material mostly present as equant but irregular crystals of the order of

0.1 mm in size. Some dolomite grains are subhedral and a few are fairly
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 well-formed rhombs, The dolomite is undoubtedly authigenic and
crystallized probably after the bulk of the lithification of the rock.

The sample is a somewhat argillaceous feldspathic siltstone containing,
in addition, a small proportion of well-rounded, sand-grade grains.
The rock was probably deposited in a fairly low energy environment

not sufficient to sort material of two dlfferent size ranges, probably
from two different provenances.



Sample: 112.0 m; TS41051

Location:

Rock

Hand

Thin

Ooldea No, 1

Name:

Dolomitic sandstone

Specimen:

This is a fine-grained, granular rock which is slightly friable in the
hand. The rock is characterized by an even buff colour.

Section:

An optical estimate of the constituents gives the following:

x

Quartz : 65
Feldspar 15
- Dolomite 20
Opaques and semi-opaques 1
Opaque grains 1
Tourmaline Trace
Garnet Trace
Zircon ' Trace
Green clay Trace

This is a fairly homogeneous rock and it is a fine-grained feldspathic
sandstone cemented by authigenic dolomite and minor amounts of opaque and
semi-opaque secondary goethite/limonite. There are detrital grains

as much as 0.3 mm in size but these are not very abundant and there appears
to be a fairly even size distribution down to material which has an
average grain size probably of about 0.1 mm, Quartz and feldspar
grains and generally subround in shape and there appears to have been little
modification of the grains during compaction and lithification of the rock,
Both plagioclase and potassium feldspar were identified but the latter
appears to be somewhat more abundant. Some of the plagioclase grains
show marked alteration and sericitization but some of the plagioclase and
virtually all of the potassium feldspar is clear.

Minor detrital components in the rock consist of small, angular grains of
heavy minerals; zircon, tourmaline, opaques and garnet were all identified
and they appear to be randomly distributed throughout the area of the thin
section.

The rock has been cemented essentially by an aggregate of fairly fine-grained
dolomitic material. Individual crystals of dolomite are less than

0.06 mm in size and in many small cavities between the grains are much smaller
than this again. Dolomite appears to be an authigenic cement and it

is not possible to distinguish whether it has replaced a pre-existing

mineral or filled cavities within the rock. The shape of the dolomite
crystals is essentially anhedral and there appears to be no development of
rational crystal faces of this mineral.

The sample is a fairly ill-sorted but homogeneous fine-grained sandstone
containing a significant proportion of detrital feldspar. The rock
has been cemented essentially by authigenic dolomite.
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Sample: 133 m; TS41053

Location:

Rock

Hand

Thin

Ooldea No, 1-

Name:
Dolomitic sandstone/siltstone

Specimens:
This is a somewhat banded rock which is fine-grained and has a buff colour.

Section:
An optical estimate of the constituents gives the following:
2
Quartz 70

Dolomite ' 15
Clay , >5
- Feldspar o 3-5
Mica 2
Opaques _ 2
Green clay Trace

The average crystal size of this rock is about 0.06 mm to 0.08 mm and hence

the sample is near the commonly accepted borderline between a siltstone

and a sandstone. The rock is well-sorted and most of the detrital
material consists of single crystals of quartz or potassium feldspar. The
crystals are generally angular to subangular and some are notably elongate
so that although the sample is well-sorted there is a suggestion of
immaturity in the shape of the grains. It is difficult to estimate the
amount of feldspar with precision but it seems to be a little smaller than
in many other rocks in this collection; there are rather turbid, altered
grains and these possibly consist of extremely altered plagioclase grains.
Minor detrital components of the rock consist of flakes of muscovite and
more equant grains of opaques and a green clay. The latter has a
notably bright colour which masks the birefringence and the material does
not, superficially, appear to be glauconite.

The material is cemented essentially by two phases: dolomite and iron-stained
clay. The dolomite is distinctly authigenic and forms irregular, rather
cuspate crystals as much as 0.15 mm in size and commonly at least 0.08 mm

in size. In one or two places the dolomite appears to form optically .
continuous overgrowths over original dolomite grains which are now marked

by a rim of dark semi-opaque material. Throughout the whole of the

thin section the dolomite occurs with the other cementing material which is

a brown clay. This is generally rather indeterminate but it appears to
form both a thin skin on many grains and also fills some small, cuspate,
intergranular patches.

The sample is a fairly well-sorted sandstone/siltstone containing moderate
amounts of authigenic dolomite and intergranular iron-stained clay.



Sample: 157.0 m; TS41041

Location:

Rock

Ooldea No. 1

Name:

. Feldspathic and dolomitic siltstone

Hand

Thin

Spec1men.
A medium to dark brown rock which is fine-grained and homogeneous.

Section:
An optical estimate of the constituents gives the following:

%

Quartz 60
Opaques and seml—opaqueq 15
Dolomite 10
Feldspar 10
Lithic fragments ‘ 2
Mica/chlorite 1
- Opaques 1
Tourmaline Trace
Green clay Trace

This is a fairly well-sorted siltstone containing abundant detrital
feldspar and a moderate amount of authigenic dolomite. The sample
contains no sand-grade material but otherwise is distinctly similar to
the sample from, for example, 193,95 m,

The largest grains intersected in the thin section are about 0.15 mm in
size but these are exceptional and comprise less than 27 of the volume

of the rock. The remainder of the sample consists of well-sorted
silt-grade material having an average size of about 0.07 mm. Both

the large grains and the small are characterized by the relative abundance
of feldspar and the presence both of sodic and potassic types. Both
feldspars show a range of alteration and plagioclase, particularly, is
heavily sericitized. In contrast, there are water-clear crystals of
twinned micrceline. The grains tend to be angular in outline, tending
towards subangular and subround shapes particularly amongst the coarser
grain size population. These larger grains tend to be concentrated

in lenticular patches in the thin section and there are many fields of
view which contain simply well-sorted, silt-grade material. Lithic
fragments in the list above refe1s to a few small, subround, clay aggregates,
probably of detrital origin.

Intergranular material is generally brown in colour and represents either
simply goethite/limonite cavity in-fillings or, more likely, iron-stained
clay. Dolomite is present as equant, subhedral to anhedral crystals

" which are clearly of authigenic origin and possibly post-date the clay.

Minor constituents of the rock are rather angular but equant grains of green
tourmaline and distorted small flakes of rather diffuse mlca, some of which
may well be chloritized.

In summary, therefore, the sample is a somewhat bimodal siltstone characterizec
by excellent sorting. The matrix consists of iron-stained clays but
there is a considerable amount of authigenic dolomite also. S



Sample: 176.8 m; TS41042

Location:
Ooldea No. 1 -

Rock Name:
Iil-sorted, feldspathic sandstone

-

Hand Specimen:
A friable, dark brown rock which is generally fine-grained and contains
a speckling of clear, sand-grade grains.

Thin Section:
An optical estimate of the constituents gives the following:

%

. Quartz . : 60
Feldspar 15-20
Opaque and semi-opaque :

matrix 10
Dolomite . 5-10
Lithic fragments ) 3
Zircon Trace
Mica/chlorite : Trace
Opaques Trace

Tourmaline _ Trace

This is a rather unusual sandstone in that it has a wide grain size
distribution but many of the sand-grade grains show exceptional rounding.
There appears not to be a specifically bimodal grain size distribution
but simply a very wide range of all sizes from less than 0.05 mm to about
0.6 mm, "The relative proportions of the different sizes are a little
difficult to estimate because some of the fine-grained material has been

removed from the section as a result of the poor cementation of the sample,

but it seems likely that the rock contains more than 50% of grains greater
than 0.2 mm in size (and commonly up to 0.5 mm) and a similar amount of

material finer than about 0.04 mm. The finer-grained material generally

is present as subangular to subround grains. The rock contains a
considerable amount of detrital feldspar present as both plagioclase and
rather altered and poorly twinned potassium feldspar. There are sub-
equal amounts of both types of feldspar in all of the grain size range
as far as can be determined by visual observation.,

The rock has been cemented by a thin film of goethite/limonite surrounding

the grains and, since there is a wide grain size range, there is only a
limited amount of intergranular space. Whether some of this dark

material obscures clay is difficult to tell, but in this rock it could well

be that there is simply a thin film of goethite/limonite. The rock
contains a small amount of authigenic dOlOmlte present as equant anhedral
grains about 0.1 mm in size,

Lithic fragments are represented by aggregates of detrital clay which are
generally rather small,as well as larger, clay-rich and quartz-rich gralns
derived from sedimentary and granitic terrains respectively.

This is an unusual sandstone containing well-rounded but ill-sorted grains;
this may be interpreted as being due to the derivation of detrital material

from more than one source and its deposition in a low energy environment
in which efficient sorting was not possible.
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Sample: 179.59 m; TS841046

Location:
Ooldea No. 1

Rock Name: -
Heterogeneous, feldspathic sandstone

-

Hand Specimen: ,
A laminar-banded, dark brown sandstone containing, in certain bands,
grains of sand-grade but apparently otherwise consisting of silty material,

Thin Section:
An optical estimate of the constituents gives the following:

%

- Quartz ' 70
Feldspar 10-15
Opaques and semi-opaques 2-5
Clay ‘ 5
Lithic fragments 5
Dolomite 3-5
Tourmaline Trace
Opaques " Trace
Mica . Trace

In some places in the thin section this sample closely resembles others

in this collection, particularly in that it contains fairly well-rounded
and large sand-grade grains in finer-grained silty material. Elsewhere,
however, the rock is somewhat finer-grained and contains a little more
intergranular clay and less well-defined goethitic material.

In some places there are detrital grains (mainly quartz) as much as
0.5 mm in size. These grains are commonly well-rounded. In the
rock as a whole, however, such grains are distinctly rare and the average
grain size is about 0.1 mm, In these parts of the rock the grains are
subangular to subround in shape and there is evidence of a little compaction
and modification of the grains. Feldspars are relatively abundant and
both plagioclase and potassium feldspar can readily be identified. It
seems likely that there is rather more potassium feldspar than plagioclase
but the proportion is probably not greater than 2 to 1. In most parts
of the rock the grains are cemented by thin films of clay, stained in some
places with goethitic material. The range of proportions of opaques
and semi-opaques given above indicates the variability in the amount of
this material. The sample is much less of a dense red colour in thin
. section than are many other sandstones and siltstones in this collection.
'Lithic fragments' refers to a few granitic and possibly volcanic fragments
and the rock contains a minor amount of authigenic, granular dolomite
and traces of fine-grained detrital tourmaline and mica. One or two
grains of tourmaline are relatively large and fairly well-rounded. The
tourmaline is a fairly common green variety.

This is a heterogeneous sandstone containing, in places, a population of
relatively large, well-rounded, grains. The sample is feldspathic and
it has been cemented by rather more .clay material (and less limonite) than
many other sediments in this collection.
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Sample: 193.95 m; TS41040

Location:

Rock

Hand

Thin

Ooldea No. 1

Name:
Sandy, feldspathic siltstone

Specimen:

A rather dark reddish-brown rock which is massive and fairly compact.

Most of the material appears to be ferruginous but there are a few patches
of paler grey material also,

Section:
An optical estimate of the constituents gives the following:

%

Quartz 65
Feldspar - >10
Opaque and semi-opaque
matrix material 10-15
-Dolomite 5-10
Opaques 1
Tourmaline Trace
- Green clay Trace
Biotite Trace

The sample is a homogeneous siltstone, probably characterized by the
presence of authigenic dolomite and by a small population of sand-grade
grains.

The larger grains occupy about 10-157% of the volume of the rock and consist
of quartz, potassium feldspar and plagioclase. The grains are equant
and range from sub-round to round in shape. There is a slight tendency
for these grains to be concentrated in particular bands but they are
present in most fields of view also. The - feldspars tend towards
slightly tabular shapes but the quartz grains are distinctly equant.

There are one or two polycrystalline quarLz grains possibly derived from-

a granitic type of rock.

Most of the grains in the rock are of silt-grade and range in size from
about 0.03 mm up to 0.08 mm, Sorting of this material is excellent

but most of the grains are subangular in outline, The proportions of
quartz and feldspar amongst the finer grains is the same as among the
coarser grains as far as can be distinguished from optical examination.

Most of the feldspars show a little alteration and turbidity but this is
rarely sufficient to obscure, for example, polysvnthetic twinning of
plagioclase and it is thought likely that this mineral is at least as
abundant as potassium feldspar. These grains rest in a matrix containing
abundant dolomite and opaque and semi-opaque brown material. It is not
clear to what extent the latter represents simply goethite/limonite material
or iron-staired clays and it is thought likely that the rock does, in fact,
contain a considerable proportion.of clay obscured by this iron-staining.
This material mantles most of the grains and may have partly replaced some
silicate material also. Dolomite tends to form rather well-defined
crystals which are equant but irregular in shape. They are as much

as 0.1 mm in size and some show a tendency towards subhedral shapes.
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The dolomite is distinctly of authigenic origin and may well be later than
the iron-stained material. :

The rock contains minor detrital biotite and equant but irregular specks
of opaques which are also probably detrital. . There are one or two.
grains of blue tourmaliné and a rather dark mineral which may be ‘fine-
grained zircon. . Green clay in the listing above refers to one or two
patches of a relatively bright green material which may be ?glauconite.
This is a bimodal sandstone/siltstone containing relatively abundant
potassium and sodic feldspar. Each individual grain size population
is well sorted and the larger grains are generally subround in outline.



Sample: 199.8 m; TS41049

B

Location:

Rock

Hand

Thin

Ooldea No. 1

Name:
Interbedded micaceous and feldspathic siltstones and sandstones

Specimen:

Thris is a purple to brown coloured rock which is generally fine-grained.
The sample does show, however, thin laminar banding at right angles to
the core length and this apparently defines slightly different sediments.

Section:
An optical estimate of the constituents gives the following:

%

Quartz 55
Dolomite . 15-20
Clay ' 10
Feldspar 10
Mica 2-10
Opaques and semi-opaques 2
Opaque grains Trace
Tourmaline Trace
- Garnet Trace
Chert Trace

The section in fact contains several different lithologies and each will
be described briefly.

The coarsest rock in the thin section is a sandstone containing a moderate
proportion of grains larger than 0.2 mm and ranging commonly up to about
0.5 mm in size, Many of these larger grains are subround in outline.
The grains occur in a siltstone matrix in which the grains are generally
not more than about 0.8 mm, In both the sandy and silty material there
is a considerable proportion of detrital feldspar. Grains of the latter
are commonly fresh and both plagioclase and microcline (including microcline
perthite) were identified. There is a small amount of detrital mica
and a considerable proportion of authigenic dolomite. The material is
generally relatively free from goethite/limonite and it is difficult to see
much matrix material although the sample is probably cemented by slightly
stained clay.

Other lithologies are finer-grained and more micaceous than the éandy siltston
described above. One relatively thin bed, for example, contains abundant
detrital biotite and muscovite and these two minerals together probably compri
about 15% of this part of the rock. There is considerable authigenic
dolomite here also so that this lithology is defficient in detrital quartz

and feldspar. The average length of the flakes of mica is about 0.15 mm
and the flakes are generally straight and very thin.

The most abundant lithology is probably best described as a dolomitic and
feldspathic siltstone. " This contains little detrital material coarser
than about 0.1 mm and probably of the order of about 25% of authigenic.

dolomite present as equant but irregular crystals up to about 0.08 mm in size.
There is a winor amount of detrital biotite and muscovite and probably
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approximately 10-157 of detrital feldspar.

In one place in the thin section there is a distinctly ferruginous, fine-
grained lithology which is probably a thin bed of limonitic shale or
claystone. This bed is only about 0.15 mm in width.

The sample therefore contains several lithologies, most of which are
represented in other rocks.in this collection. The most abundant
lithology present is a dolomitic siltstone containing detrital feldspar

and mica but there is also a somewhat similar rock but having a significant
sand-grade fraction. Other lithologies are both more micaceous and
more ferruginous.

15.
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Sample: 208 m; TS41045

Location:

Rock

Hand

Thin

Ooldea No. 1.

Name:’
Ill-sorted sandstone with shaly clasts

Specimen: )

This is a rather heterogeneous, brown sandstone and the thin section has
been cut from a part of the hand specimen which contains aphanitic, brown
fragments generally several millimetres in size. The remainder of the
rock is a medium-grained, friable sandstone which appears to be fairly
massive, ’ '

Section:
An optical estimate of the constituents gives the following:

%

Quartz 45
Feldspar 10-15
Opaques and semi-opaques - 5-7
Dolomite ' 5
Lithic fragments 5
Opaques 1
Garnet: L Trace
Green clay - Trace
Iron-stained patches 30

In the listing above, 'iron-stained patches' refers to rather irregular,
fine-grained patches of ferruginous material, clays and micas tentatively
interpreted as being clasts of a shaly sediment. These occur in a
rather heterogeneous, fezldspathic sandstone similar to several others in
this collection. ‘

In the sandstone there are numerous round to sub-round grains of quartz

and feldspar more than 0.2 mm in size and commonly of the order of 0.3 to
0.5 mm. Between these is somecwhat finér—grained material and quartz

and feldspar grains here are generally less than 0.1 mm in size.

The sample has been lithified by the development of ferruginous skins

on these grains and by the close intergirowth of both large and small grains.
In addition, there is a considerable amount of authigenic dolomite.

Feldspar grains are fairly abundant and some occur as large single crystals
but there is also a considerable amount of feldspar in fairly coarse-grained
and simple grains apparently derived from original granitic rock. It

is possible that potassium feldspar is somewhat more abundant in this rock,
than plagioclase, although the latter does occur as a few relatively large
grains somewhat obscured by abundant sericitization. As indicated above,
lithic fragments tend to be quartzo-feldspathic and medium- to coarse-grained
and fine~grained clay lithic fragments are distinctly less abundant.-

The intergranular material consists virtually entirely of goethite/limonite
and authigenic dolomite, as indicated above, and the rock is characterized
partly by the tendency of the dolomite to form subhedral rhombs in many places.
In one or two other places in the thin section some dolomite occurs as sub-
angular, polycrystalline aggregates and these may be of detrital origin.

The sandstone is. therefore ill-sorted and rather heterogeneous but is notably
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feldspathic and contains many round or subround grains which may have
been derived from a previous cycle of sedimentation.

The brown patches are elongate but rather irregular in shape and consist
principally of translucent opaque and semi-opaque ferruginous material
within which are small oriented flakes of colourless mica and clay,

together with small grains of angular quartz. It seems likely that
these are fragments of a pre-existing (probably soft) sediment caught up
in the sandstone. =~ ~ They have been somewhat deformed by compaction

against the more rigid sandy material.

17,
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Sample: 234.2 m; TS41043 /-
Location:
Ooldea No. 1

Rock Name:

Hand

Thin

I1l-sorted, feldspathic and lithic sandstone

Specimen:
This is a somewhat purple, rather friable sandstone containing
fragments up to about 3 mm in size.

Section:
An optical estimate of the constituents gives the following:

%

Quartz ' 40
Lithic fragments 25
Dolomite 15
Feldspar 10
Opaques and semi-opaques 7.
Clay 3

This sandstone contains less silty material than many others in this
collection but, even so, it shows rather poor sorting. In addition,
the grains are generally subangular to distinctly round in shape and the
rock shows a rather characteristic textural inversion probably indicating
derivation of the detrital material from several different provenances;
deposition was in a low-energy environment.

The detrital grains range in size from about 0.02 mm to 0.8 mm but most
commonly from 0.1 to 0.6 mm., All the grains are fairly equant and many

of the large grains tend to be subround or round in outline whereas the
smaller grains show more tendency towards subangular shapes. As far

as can be determined the proportions of the quartz and feldspar are similar
in the different size fractions. In the listing above 'lithic fragments'
refers to many different types of grains, most of which contain largely
quartz and potassium feldspar. Some of the grains are psammitic
metamorphic rocks showing excellent mortar textures; others are more
heterogensous rocks, possibly derived from granitic gneisses or coarse-
grained schists., One fragment consists of secondary silica/chalcedony
and there is one granophyric grain clearly indicating some igneous material
in part of the provenance. As well as quartz and feldspar in lithic
fragments these minerals also occur as discrete grains and there are
approximately equal amounts of potassic and sodic feldspar; these minerals
show a wide range of alteration.

Intergranular material consists of authigenic dolomite and an unusual
intergrowth of opaques and semi-opaques and clay. These intergrowths
are almost submicroscopic but they show almost vermicular aggregates of
the opaques. Elsewhere there is featureless goethitic material around
the grains and this has contributed to cementation.

Heavy minerals are rare, but a few garnet grains were noted.



Sample: 246.37 m; TS41048

Location:
Coldea ¥No. 1°

Rock Name: :
Ill-sorted quartz sandstone

Hand Specimen:
This is a buff to brown coloured sandstone which contains quartz grains
up to 1 em in size. Most of the sample is, however, merely a somewhat
coarse-grained sand or possibly conglomerate.

Thin Section: :
An optical estimate of the constituents gives the following:

%

Quartz 98
‘Opaques and semi-opaques _ . 1
Rutile ) Trace

Zircon _ Trace

In thin section the sample consists virtually entirely of quartz despite
the distinctly brown appearance of the hand specimen. Ferruginous
material appears to be confined to very thin intergranular films and one
or two patches of opaques associated with relatively fine-grained material.
The sample is a distinctly ill-sorted sand cemented by the ferruginous
material and partly by deformation of some of the quartz grains and their
partial solution.

The thin section contains parts of a few large grains and crystals and
these consist entirely of quartz. Single quartz crystals occur as
grains up to about 1.5 mm in size but larger grains are generally
polycrystalline and the examples in the thin section have a granular
interlocked texture and an average crystal size of about 0.7 mm., Apart
from these the grains generally consist of single quartz crystals and this
may indicate that the rock has been derived from a sedimentary provenance,
particularly in the light of the abundance of feldspar in many other

- samples in this collection. - The feldspar suggests that the sediment
has not been subjected to extreme abrasion:and corrosion of the detrital
material, yet this present sample consists almost entirely of quartz.

The average grain size of the rock is somewhat difficult to estimate but

in many fields of view it appears to be of the order of 0.6 to 0.9 mm,

Finer grains are equant and anhedral and range in shape from subangular to
occasional round grains, The very large grains intersected in the thin
section are generally subround in outline. There is some evidence of
pressure solution of the grains particularly in parts of the thin section
where there is abundant relatively fine-grained material. (i.e. most grains
less than 0.4 mm). ©  There is a tendency here towards the development of
long grain  contacts. Intergranular space has therefore been reduced
and is generally preseut in the thin section as pores but it is not possible
to tell whether these are an integral part of the rock or not; it is at
least a possibility that the rock contained a little clay which has been

so soft that it has been removed during the preparation of the thin section.
One or two quartz grains show optically continuous overgrowths but these

are by no means abundant and probably contributed only a small extent towards

the lithification of the rock., The sample contains traces of relatively ™
fine-grained and angular zircon and rutile. '
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Sample: 253.83 m; TS41044

Location:

Ooldea No. 1

Rock Name:

Hand

Thin

Quartz sandstone

Specimen:
This is a friable, somewhat granular rock which is a medium brown colour.
The rocks shows a little banding on a fairly large scale.

Section:
An optical estimate of the constituents gives the following:

%
Quartz : 90
Clay 5
Opaques and semi-opaque 2-3
Feldspar : <3
Opaques B |
" Tourmaline Trace
Zircon Trace

Mica Trace

Despite the brown colour of this rock in hand specimen, it contains much
less intergranular goethite/limonite and consists principally of quartz
grains which are single crystals, These have been locally dissolved
during compaction and the rock is characterized by long and concavo-convex
boundaries and it is this modification of the original granular texture
which has resulted in the lithification of the rock.

The quartz grains commonly range in size from about 0.08 mm to 0.25 mm
and the average size is approximately 0.15 mm. Most of the grains are

equant but rounding varies somewhat from subangular to round. In

general, the larger grains appear to be somewhat rcunder than the smaller
ones. There is a little potassium feldspar which is present as clear,
twinned grains of microcline and only one or two grains of rather altered
plagioclase were specifically identified. Other minor ccnstituents

of the rock are rather angular, small, equant grains of tourmaline and
zircon and widely distributed, rather rounded grains of opaques. There
are a few distorted flakes of mica, mostly of altered material, but in one
or two cases,of fresh biotite. In general, the rock is homogeneous
but there are one or two places in which the sample appears to be somewhat
more tightly compacted and a little finer than in the bulk of the material
described immediately above. : ' '

Intergranular material is not abundant at all, although there are a few

patches of illitic or sericitic clay. These could be distorted lithic
fragments but the material is homogeneous and is thought to represent
a small amount of original clay matrix. Most grains have a thin film

of ferruginous material but this is by no means as abundant as in other
rocks in this collection.

This is a fairly well-sorted, pure quartz sandstone lithified largely by
modification of the original quartz grains.



Sample: 261.75 m; TS41052

Location:

Rock

Hand

Thin

Ooldea No. 1

Name:
Compact pure quartz sandstone

Specimen:
This is a massive and compact b*own to buff coloured rock containing a
few grains possibly up to 1 mm in size but otherwise fine-grained.

Section:

The rock contains trace amounts of detrital tourmaline, zircon and opaques
and some grains have a thin film of clay and/or limonitic material but
fully 987 of the volume of the rock consists of quartz. The quartz
grains show abundant evidence of having been compressed together and
distorted and the rock has clearly been lithified by modification of the
detrital quartz. The rock is clearly very different from many other
dolomitic, feldspathic and argillaceous sediments in this collection.

The quartz crystals are clearly derived from original grains although

few show much evidence of complete grain outlines. Concavo-convex and
sutured boundaries are common in all fields of view but there are places
where there are somewhat less complex textures and these suggest that the
original grains were probably subround in outline, on average. The
average size of the crystals now present is about 0.3 mm and it seems

likely that the original sediment had a similar average size and was
probably fairly well-sorted. One or two of the quartz grains appear

to be markedly strained but most are of the common or plutonic variety.

The rock now has essentially a granular texture, as indicated above, and
most fields of view contain many sutured grain/crystal boundaries.

These are less common where the quartz crystals have a thin film of clay.
This is generally more more less pale brown material but birefringence

can be seen in it and it seems likely that this is essentially clay material
slightly stained by iron oxide/hydroxide. Such material occurs even

in distorted and sutured grain contacts and it may therefore be a relatively
late addition to the rock.

The detrital heavy minerals are generally fine-grained and form subround
to subangular grains. Tourmaline is a rather distinctive pale grey to

blue/green colour.

The sample is a markedly compacted pure quartz sandstone.
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Sample: 280.5 m; TS41050

Location:

Rock

Hand

Thin

Ooldea No; 1

Name :
Quartz sandstone

Specimen: ' A' \ :
This is a brown, friable rock which appears to have a medium~grained
granular texture.

Section:

Since the rock is very friable the thin section contains very largely
quartz grains with little evidence of the intergranular material;

however, there are a few places where there are a few pores and from

these it appears that the sample probably contains enly a very small
proportion of intergranular space - probably less than 5%. . The

thin section now consists of about 95% of quartz, less than 5% of dolomite
and a trace of detrital mica. -

Dolomite occurs in one or two places in the thin section where it occupies
virtually the whole of the intergranular space. Individual dolomite
crystals are as much as 0.15 mm in size and are equant anhedral. One
or two of the crystals have inclusions of quartz and it appears likely
therefore that the dolomite has partially replaced some of the detrital
silicates. Elsewhere in the thin section the material simply consists

~of quartz grains and these range in size commonly from about 0.1 mm to

0.45 mm with an average size of about 0.25 mm. Many of the larger
grains are subround to round in shape but the smaller grains tend to be
subangular to subround. In many places there is evidence of the grains
having been partially dissolved during pressure solution and there are some

.long and concavo-convex grain margins. The presence of these indicates

that cementation and lithification of the rock probably occurred by the
development of a more granular and interlocked texture during compaction

of the sandstone. There are one or two mica flakes (principally biotite)
and these show some distortion as a result of these processes.

The sample appears to be a relatively pure quartz sandstone with a little
authigenic dolomite but probably little or no intergranular matrix. The
sample has been lithified by pressure solution effects on the quartz grains. -



3. PETROPHYSICAL MEASURMENTS

The results are as follows:

Sample depth (m) Porosity: (%) Gas Permeability (md)
81.08 16,7 126
98.2 12.7 i 225

103.2 ) . 23.7 300

112.0 : 22.5 160

- 133.0 : 23.2 ' 155

157.0 17.8 . 140
176.8 - 16.9 112

179.59 . 16.6 " <0.5

193.95 15.5 3.6

208.0 17.5 : 105

234,26 15,1 ' <0.5

246,37 18.2 . 250

253.83 18.1 . " 185

261.75 : _ 12.6 <0.5
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Palaeontological examination of samples from
Ooldea-1

Sludge samples were submitted from depth of

24.0 - 25.5 m - mostly recrystallised limestone:

)

25.5 - 27.0 m - recrystallised limestone and
quartz sand;

28.5 - 30,0 m - mostly quartz sand and sand-
stone, partly ferruginised.

Core from 30.0 m - quartz sandstone, mottled ferruginous.

Fossils were found only in the sample from 25.5 - 27.0 m, in which
only two specimens of foraminfera were recovered. These are
recrystallised and badly preserved specimens of Discorbis sp., and
their origin is ‘more likely Nullarbor Limestone than Wilson Bluff

Limestone.

Some glauconite was noted in each of.the three sludge samples,

J.M. Lindsay
Palaeontology Section
Biostratigraphy Division
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- Palaeontology Report: Reid No. 1

(1) CAINOZOIC STRATA

Seven carbonate samples collected from 16.54 m, 25.74 m,
27.91 m, 31.23 m, 31.44 m, 33.75 m and 35.18 m in the hole are
all of Eocene age and belong to the Wilson Bluff Limestone. All
'samples were cemented and recrystallised - fossils were only
sepérated and recognised with difficulty. The Eocene age 1is

based on the presence of Maslinella chapmani Glaessner and Wade

which is restricted to the Eocene in South Australia. The
samples processed from 16.54 m, 31.44 m and 35.18 m yielded this
diagnostic foraminfera.

(2) PALAEOZOIC(?) STRATA

Three samples collected from a depth of 204.40 m, 211.22 m
and 213.20 m in Reid 1 were processed. As neither boiling in
water or detergent nor acid dissolution would achieve breakdown,
dissaggregation was attempted using Hydrogen perozide with part-
ially successful results. Separation of the residue was achieved ¢

with a Frantz Isodynamic Separator. No fossils of any sort were

recovered from the residues hence no age assignments were possible.

Barry. J. Cooper
PALAEONTOLOGY SECTION
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