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EXPLORATORY DRILLING FOR COAL, 
LAKE WEATHERSTONE. 

ABSTRACT 

Three shallow holes were drilled on two 
negative Bouguer gravity anomalies, east and south 
of Lake Weatherstone. This concludes a programme 
designed to find Triassic, carbonaceous sediments 
similar to those containing economic coal seams 
near Leigh Creek, 

Drilling shows that the anomalies are caused 
by low density, highly weathered, Adelaidean rocks 
and Paleocene-Eocene (?) Eyre Formation,, The 
weathered zone is part of the Eocene-Pliocene 
duricrust profile. Recognised overlying the Tertiary 
sediments were Pleistocene Avondale Clay, Telford 
Gravel or "Conglomerate near Lyndhurst", and possible 
Pooraka and Arrowie formations. 

No carbonaceous sediments were found,and it 
is concluded that further exploration would not reveal 
Triassic coal bearing sediments in those anomalies 
examined,nor in other undrilled anomalies0 

INTRODUCTION • 

The results of a small drilling programme designed to 
ascertain the coal potential in an area near Lake Weatherstone 
(Fig. 1) are presented in this report. The survey was 
conducted for the Electricity Trust of South Australia0 
Hiern (1973) originally considered the area as a possible 
locality for the accumulation of Triassic coal-bearing sed-
iments similar to those near Leigh Creek. The exploration 
programme was based on drilling exploration holes on two 
negative Bouguer gravity anomalies interpreted as basement 
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depressions filled with low density Triassic sediments. 
Lake Weatherstone is about 50 kilometres northwest 

of Leigh Creek (Fig. 1) and lies on a flat plain terminated 
to the west by an up-faulted block of Precambrian basement. 

Considerations by Carr (in prep«) of gravity measure*-
ments conducted in the vicinity of Lake Weatherstone by 
Mumme and Moorcroft (1961)9 led to the conclusion that 
some areas of possible sediment accumulation were present,, 
A bouguer gravity anomaly map showed the location of these 
areas, interpreted as basement depressions containing low 
density Triassic sediments. 

isjUick touUl 
For economic reasons, only features^containf^3accumu-

c 
lations of coal larger than 3 x 10 tonnes^were considered, 

on a seam thickness of. 2 metres) An 
anomaly, lying parallel to the Norwest Fault, near Termination 
Hill (Fig. 1) was not drilled as it is almost certainly 
caused by low density alluvial outwash material, Bouguer 
gravity anomalies of significant size are located east and 
south of the lake. 

The gravity survey by Mumme and Moorcroft was an extension 
of numerous previous gravity surveys conducted east of Lake 
Weatherstone. These surveys found several anomalies similar 

-tig, roal-beorinci 
in shape and magnitude to ATriassic/V Basins (North Field lobes 
C and D) north of Leigh Creek (Pegam, 1962). Hillwood 
(1964) drilled 12 wells on these anomalies but found only 
low density (?) Tertiary sediments and highly weathered 
Adelaidean basement rocks0 
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WELL HISTORIES 
General Data 

Well names and numbers: 

Lake Weatherstone (L.W.) No. 1, No. 2, No0 3» and No0 3A0 

Locations: 
L.W. NOe 1 : latitudes 30°21.0' 

longitude: 138°9.8« 
The well is located approximately 8 kilometres south of 
Lake Weatherstone, 
L.W. NO. 2; latitude: 30°16.2« 

longitude: 13809,3' 
The well is located approximately 2.5 kilometres east 
of Lake Weatherstone. 
L.W. No. 3: latitude: 30°21.6« 

longitude: 13809„4' 
The well is located approximately 0.8 kilometres west of 
L.W. No0 -1 . 

L.W. NO. 3A; latitude: 30o21(,6, 

longitude: 138°9.4« 
The well is located 1 metre south of L.W. No. 3o 

Map References: 
1:250 000 sheet: COPLEY 
1: 63 360 sheet: Myrtle 

Details of Exploration Licence: 
The wells were drilled within E.L. 136 held by the Elect-
ricity Trust of South Australia. 

Elevations s 
No survey has been carried out to determine elevations. 



L.W. No.1 L.W.No.2 L„W.NOo3 L.W.No.3A 

Total depth (metres) 19,00 46.00 12.75 38.18 
Date drilling commenced 19.9.74 20.9.74 23.9.74 23«9o74 
Date drilling completed 20.9.74 21.9o74 23.9.74 24.9.74 
and wells abandoned 
Drilling time to T.D. 1.0 1.0 0.5 1.0 

(days) 

Status 

All holes were abandoned. 

Name and address of drilling contractor; 

S.A. Department of Mines Mechanical and Drilling Branchy 
Dalgleish Street, Thebarton, S.A. 5031» 

Drilling Rig: 

Mast: 

Pump; 

Make: 
Type: 
Rated 
capacity: 
Motor; 
Power rating: 

Make: 
Type: 
Rated capacity: 

Make: 
Type-: 

Mayhew 1000 
Rotary Drill 

1000ft. with 2-3/8" drill pipe 
Cummins Diesel C-160 
154 B.H.Po at 2500 R.P.M. 

Mayhew 1000 
21 ft. hydraulic raise 
35 000 'lbs. 

Gardner-Denver 
FGFXG 



Size: 
Motor: 
Power rating; 

Hole Sizes: 

5" x 6" 
Cummins Diesel C-160 
42.5 B.HoPo 

All holes were 44" from 0 m0to T„D, 

Bit Record: 

No. of bits used 

2 
2 
2 

Size 

4-|-» 

4-1/8" 

Make 

Varel 
Skid-Morcrook 
S0A.D.M0 
tungsten carbide 
core bit» 

Drilling fluids: 

All wells were drilled with water. 

Water Supply: 

Water for L.W. No0 1» No. 3 and No. 3A was obtained from 
•Yadlakina Well and for L0W0 No. 2, from Termination dam. 
Camp; water was obtained from Leigh Creek. 

Coring: 
A total of 32.17 metres core was cut using 3-metre 
HQ-triple tube wire line core barrels and tungsten 
carbide core bits manufactured by S.A. Department of 
Mines. 
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Well 
No. 

Core 
interval 

No. 
Depth 

From 'To 
Length 
Cored 
(m) 

Recovery 
(m) (%) 

Core 
Size 
(in.) 

2 1 24.23 46.00 21.77 3.00 14 2-1/4 
3 1 10.00 12.75 2.75 2.18 79 2-1/4 
3A 1 19.56 22.63 3.07 1.89 62 2-1/4 

2 33.60 38.18 4.58 2.30 50 2-1/4 

TOTALS 32.17 9o37 29 

Ditch Cuttings: 

One sample was collected for every 6 m. interval 
(except cored intervals) from surface to total depth. 
Washed samples were examined under a binocular micro-
scope to determine lithology of cuttings. Both 
ditch cuttings and cores are stored at the S.A. 
Department of Mines Core Laboratory, Thebarton. 

Logging and Surveys 

No electrical or radiation logs were run. 
Penetration rate:. 

The penetration rate was not recorded, 

Petrographic analysis: 

Amdel Laboratories carried out petrographic analyses 
on three samples of core material (see Appendix 3)a 

PHYSIOGRAPHY AND ACCESS 
The area of study is accessible along graded tracks 

easily traversed by 2-wheel-drive .vehicles. The climate 
is arid with average rainfall less than 15 cm, per annum. 
Vegetation consists of mainly sparse native grasses, salt 
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bush and other low bushes, with occasional small trees 
lining river beds. 

Tihe topography is a flat plain abruptly terminated 
to the west by an up-faulted block of Precambrian base-
ment. The plains are covered with northeasterly trending, 
paralleli low, sand ridges. Surface drainage is towards 
Lake Weatherstone, and other salt pans in the locality. 

REGIONAL GEOLOGY 

Basically, the N.W. Flinders Ranges including the area 
of study, is represented by Adelaidean rocks of the Burra 
and Umberatana groups interspersed with cover rocks of 
Tertiary and Quaternary age. This section is a brief review 
of the geology of this area. Stratigraphy has been described 
in cfetail by Parkin (1953), Johns (1958), Coats (1973), and 
Wopfner et al. (1974). 

Stratigraphy 

Adelaidean 
1. Burra Group: The oldest unit is the Copley Quartzite 
which consists of resistant, massive feldspathic quartzites 
and forms the highest relief. This is conformably overlain 
by a sequence of dolomites, slates, and quartzites of the 
Skillogalee Dolomite which is overlain by siltstones and 
sandstones of the Myrtle Springs Formation. 
2. Umberatana Group: This group is represented southeast 
of Lake Weatherstone where it comprises a sequence of flaggy, 
silty shales of the Tapley Hill Formation with a basal un-
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named quartzitic boulder, tillite. These are overlain by-
dolomites and limestones of the Balcanoona Formation and 
in turn by flaggy siltstones and shales of the Angepena 
Formation and overlying Amberoona Formation. 

Triassic' 
Late Triassic sediments consisting of fresh water 

carbonaceous shales, sandstones, and semi-bituminous coal 
seams occur in intramontane basins within Adelaidean rocks 
near Leigh Creek.. 
(?) Jurassic 

Sediments of (?) Jurassic age were found at Tom Hill 
(approximately 10 kilometres north of Lake Weatherstone), 
They comprise buff to grey clays with minor ironstones. 
The presence of (?) Jurassic sediments considerably boosted 
the coal notential of the Lake Weatherstone area&s> Turcss/o /s 

in the Great Artesian Basin and the Pirie-Torrens Basin 
although some Tertiary sediments extend into the Flinders 
Ranges. 

The earliest Tertiary sediments in the Great Artesian 
Basin are Paleocene - Eocene fluviatile sands •" 
and gravels of the Eyre Formation (Wopfner et. al., 1974). 
A typical section cropping out at Reedy Springs (approximately 
150 kilometres NE of Lake Weatherstone) consists of sub-
mature to mature quartz sandstone with interbeds of siltstone. 
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Towards the end of the Eoc ene, extending into the 
Pliocene, most.of the Great Artesian Basin was a flat, 
stable land surface (Cordillo Surface Wopfner, 1974). 
Conditions led to deep chemical weathering and the devel-
opment of a leached soil horizon. Subsequent silicification 
of the (?) B horizon formed a silcrete horizon known as 
the Silcrete of the Cordillo Surface (Wopfner, 1974). 
Silcrete usually overlies Eyre Formation but has been found 
overlying older rocks past the margins of the basin. 
Remnants occur approximately 15 kilometres south of Lake 
Weatherstone. • 

Hillwood, (1964) found mottled grey and red gypseous 
clays and light grey to off-white sands of possible Tertiary 
age, in gravity anomalies northwest and southwest of Lyndhurst 
(Fig. 1.). . 

The Pirie-Torrens Basin which lies west of the Norwest 
Fault contains a thick sequence of Tertiary limestones and 
carbonaceous sediments. 
Quaternary 

Firman, (1967 a and b, 1969, 1970) summarized Quaternary 
deposits in South Australia. 
Quaternary sedimentation in the N.W. Flinders Ranges began with 
deposition of the Lower Pleistocene Avondale Clay, a unit found 
extensively near Leigh Creek, and comprising lacustrine clays 
with local freshwater limestones and gypsite sediments. 
During later Pleistocene time,, deposits of gravel such as the 
Telford Gravel, a "Conglomerate near Lyndhurst" (Firmanp1969) 
and the younger Arrowie Formation (Coats, 1973) formed 
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extensive outwash fans flanking the ranges. Parts of the 
gravels were later calcified. The 'Conglomerate near 
Lyndhurst" is similar in appearance to the Telford Gravel, 
but may be older (Firman, 1969)e In a section, near 
Lyndhurst, it overlies clay similar in appfearance to 
Avondale Clay. 

Younger fluvial clay, sands and gravels of the Pooraka 
Formation occur near the margins of the ranges. 

Structure 

• The dominant structural feature in the study area is 
the Norwest Fault. Post-Sturtian movements of the eastern 
block occurred west of Copley resulting in a vertical dis-
placement of 12 200 metres. However, near Termination Hill 
the western side of the block is upthrust. 

• • • --e • ' • <- "j •» (:">piy is a 
bl'alwi- '.5 FZ- o v^VliiUio 5 XJC.U.L C OU^V, 'Jl. : - C n  1 .. • 

RESULTS 

General 

No coal or carbonaceous sediments or sediments resembling 
the Triassic sediments near Leigh Creek were intersected in 
any of the hples. 

Drill hole L.W. No. 1 intersected well indurated cal-
careous, conglomeratic sandstones at 17.2 metres, which at 
the time of drilling were considered basement. This fell 
considerably short of the expected 150 metres depth (Hiern, 1973) 
and so L.W. No. 3 was drilled closer to the centre of the 
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same anomaly. This hole was abandoned at 12.75 metres, due 
to an unretreivable stilsen in the hole, after passing well 
indurated calcareous, conglomeratic sandstones from 8,50 metres. 
L.W. No. 3A was drilled one metre south of L.W. No. 3 and 
bottomed in highly weathered Adelaidean rocks after inter-
secting Quaternary and (?) Tertiary sediments. 

L.W. No. 2, drilled on a separate anomaly east of Lake 
Weatherstone, entered a lithological sequence similar to 
that in L.W. No. 3A. 

Complete d escriptions of the various lithologies 
encountered are given in Appendices 1 and 2, and Encl. 1. 
Correlations are shown in the cross-section (Fig. 2), 

TABLE 1 

Stratigraphy 

Depth intervals and thicknesses " (metres) 

L.W. No. 1 L.W. No. 2 L.W. No. 3A 
(1) Pleistocene- 0-17.2 

Recent (un- (17,2) 
0 - 10,5 
(10.5) 

0 - 8,5 
(8,5) 

named and poss-
ible Pooraka Fm„ 
or Arrowie Fm.), 

(2) Pleistocene 17,2-19,0 
(Telford Gravel (T.D.) 
or "Conglomerate (1.8?) 
near Lyndhurst") 

8,5-17,2 
(8,7) 

(3) Pleistocene (Avondale Clay) 
10.5-15,0 
(4.5) 

(4) (?)Paleocene -
Eocene (Eyre Fm) 

(5) Adelaidean 
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(1) Pleistocene - Recent 

Each well encountered a sequence of sediments p'ossibly 
oor*aka. Formation, Arrowie Form-

ation and unnamed Pleistocene - Recent. 
L.W. No. 1 consists dominantly of red clay and silty 

clay with bands of well-rounded, to rounded gravels up to 
4 metres thick. L.W. No. 3A contains dominantly sub-
rounded to subangular gravel with minor red sands, while 
L.W. No. 2 contains dominantly very coarse grained, red 
sand with up to 25% gypsum, minor ironstone, and minor 
bands of gravel. 
(2) Pleistocene (Telford Gravel or "Conglomerate near Lyndhurst") 

\ 

Sediments possibly belonging to the Pleistocene 
Telford Gravel or "Conglomerate near Lyndhurst" were found 
in L.W. No. 1 and No. 3A. These consist of calcareous, 
conglomeratic sandstones (pebbles up to 50 mm) and are-8.7 
metres thick in L.W. No. 3A. In L.W. No. 3 they were cored 
between 10 and 12.8 metres. 
(3) Pleistocene (Avondale Clay) 

Approximately 15.4 metres of Pleistocene Avondale Clay 
was recognised below the Pleistocene conglomerates in L.W. 
No. 3A, and 4.5 metres below the "Pleistocene - Recent" 
in L.W. No. 2. These consist of red-green mottled sandy 
clays and in L.W. No. 3A were cored between 19o6 and 22.6 
metres, 



(4) (?) Paleocene - Eocene (Eyre Formation) ; 
i 

A thick (26 metres) section of possible Paleocene -
Eocene, Eyre Formation' sediments were recognised, in L.W. 
No. 2, underlying the/red-green mottled sandy clays. These 

/ consist of mature , yhite-buff, well sorted, slightly 
kaolinitic, medium-coarse grained, pebbly/(up to 50 mm) 

/ f 
sands. Within the' sands are three thin ('maximum thickness, 

i / 
10 cm) bands of yell indurated buff colo/ured silcrete. 

/ / 
Two . metres of. similar sands and silcrete was found in 

i ; L.W, No. 3A. /"he sands are identical/but the silcrete 
/ / ,differs in morphology from that-in LfW. No. 2. 

i; /', (Enclosure f)» / ' 
(5) Ad el a/dean 

Adelaidean rocks in L.W. N6. 2 consist of white-buff 
/ : 
' ! 

argillaceous silty, sandy claystones with thin darker 
' » / 

/ 

lamina/ (35 dip) and beds o^ well indurated medium to coarse 
sandstone. A thin section ,6f the claystones (Appendix 3) 

/ ' revealed networks of limon.itic material in the matrix. / - I 
,j L.W. No. 3A contains niottled, yellow-white, sightly 
/ I 
/i'erruginous, silty, sandy^claystones with minor bands of 

i quartz granules, sandstones and fine dark laminae dipping 
/ 

7,0 - 80°. A thin sectiq'n of the claystones (Appendix 3) 
! / 

revealed kaolinite flakes and networks of limonitic mat-
/ / 
erial as before. ' 

DISCUSSION OF RESULTS 
Lithological correlations were used to identify sed-

/ 
iments in the Lake /Weatherstone area. Age dating by 

/ 
palynology or palaeontology was.not possible as the clays 
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were highly oxidized and barren of fossils. 
Sediments from the Lake Weatherstone area are lithol-

ogically unlike.Triassic sediments near Leigh Creek0 
However, they closely resemble sediments of Quaternary 
and Tertiary age found elsewhere in the Flinders Ranges 
and the Great Artesian Basin. 

J.B. Firman (pers. comm., 1974) considers sequences 
in L.W. No. 2 and No. 3A to show lithological similarity 
to a sequence near Lyndhurst. Here, calcareous conglom-
eratic sandstones of the "Conglomerate near Lyndhurst" over-
lie the red-green mottled, Pleistocene Avondale Clay. 
The "Conglomerate near Lyndhurst" resembles the Middle 
Pleistocene Telford Gravel (type section near Leigh Creek) 
but may be Lower Pleistocene in age (Firman, 1969)® 

The sequence of mature quartz sands and silcrete 
found in L.W. No. 2 and No. 3A is characteristic of Eyre 
Formation. Eyre Formation sediments form extensive fluvial 
deposits north of the Flinders Ranges and crop out on low 
rises north-east of Lyndhurst. It is evident that the 
Eyre Formation was continuous southeast to Lake Weatherstone 
and once covered large areas of the Flinders Ranges. 

Following the drilling results it must be concluded 
that low density, highly weathered Adelaidean rocks and 
(?) Tertiary Quaternary sediments are responsible for the 
low gravity values near Lake Weatherstone. This inter-
pretation is reinforced by the results obtained by Hillwood 
in 1964. His twelve holes drilled on anomalies further 
east ended in highly weathered basement. One drill hole 
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Penetrated 100 metres of highly weathered basement0 
The deep chemical weathering is part of the Eocene — 

Pliocene duricrust profile (Wopfner and Twidale, 1967). 
Weathering occurred on•the Cordillo Surface subsequent 
to the termination of-deposition of. Eyre 'formation 
(Wopfner, 1974) and affected both the thin Eyre Form-

ed) 
ation and the underlying Adelaidean Basement. Although 
the Silcrete of the Cordillo Surface is not present in 
the Lake Weatherstone wells, it crops out in an area 
topographically higher, south of Lake Weatherstone. 
Erosion has therefore removed the silcrete from the lower 
areas. 

The area covered in this study and that in Hillwood 
(1964) are part of the same geological province. This 
differs from the province near Leigh Creek where Triassic 
sediments are preserved. For this reason, the anomalies9 
not drilled (see Fig. 1) are considered devoid of Triassic 
sediments, and to be due to weathered basement rocks. 
In particular, the anomaly lying parallel to the Norwest 
Fault, near Termination Hill coincides with a thick (up 
to 100 metres) sequence of alluvial outwash material 
(Fig. 3). This anomaly is a result of low density outwash 
material and is possibly reinforced by low density base-
ment. 
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CONCLUSIONS AND RECOMMENDATIONS 

The coal potential in the area surrounding Lake 
Weatherstone has been assessed by a small drilling programme 
and is considered very low. 

Three drill holes were sited on negative Bouguer 
gravity anomalies originally interpreted as depressions 
in Adelaidean basement filled with low density, coal 
bearing, Triassic sediments similar to those at Leigh 

Two anomalies were drilled and found to contain 
Quaternary sediments and low density, highly weathered 
(?) Eyre Formation and Adelaidean basement rocks. The 
third anomaly which lies parallel to the Norwest Fault, 
east of Termination Hill, was not drilled because it almost 
certainly results from a thick alluvial outwash deposit. 

Hillwood (1964) found similar results in an area east 
of Lake Weatherstone. This area and the"Lake Weather-
stone area are considered part of the same geological and 
geophysical province. 

The results of the three wells drilled, show that 
no coal bearing sediments exist in the Lake Weatherstone 
area. Therefore, it is recommended that no further 
exploration for coal be done in the Lake Weatherstone area0 

Creek. 
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APPENDIX 1o 

DITCH CUTTINGS - DESCRIPTIONS 
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DITCH CUTTINGS - DESCRIPTIONS 
Lake Weatherstone No. 1 

Depths(m) % Constituents Description 

0-6 85-90 Gravel & very 
coarse sand 

6 - 1 2 

12-18 

18-19(T.D.) 

10-15 

60-70 

30-40 
5 5 - 6 5 

3 5 - 4 5 

40-50 

30-40 

Silty clay 

Gravel & very 
coarse sand 

Silty clay 
Gravel 
Silty clay 
Sandstone 

Gravel 

Rounded subrounded grains 
(up to 8 m.m.) of white, 
buff,dark grey,and black 
quartzite (45-50%),yellow, 
white calcite(15-20%); 
clear quartz(15-20%);fine 
grained kaolinitic sand-
stone (5.̂ 10%). 
Red,calcareous, sandy 
(fine-med.grained). 
a.a. but subrounded to 
subangular grains(up to 
20m,m.)and more quartz-
ite (60-70%) . 
a, a o 
a, a a 
a. a o 
Red,orange,yellow,buff and 
white calcified,rounded -
subangular,medium-coarse 
grained,quartz sandstone. 
Well rounded - rounded 
grains of white,grey quart-
zite.(30-40%);clear quartz 
(25-30%);red-brown,black 
ferruginous,slightly mic-
aceous siltstones and quart-
zites(25-30%);calcite(5-10%) 

5 - 1 0 Silty clay a.a, 
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Lake Weatherstone No. 2, 

0 - 6 

6 - 1 2 

12-18 

18-24.23 

65-75 

20-25 

5 - 1 0 

60-70 
20-25 

10-15 
40-60 

2 0 - 3 0 

1 0 - 2 0 

5-10 

50-55 
30-40 

1 0 - 2 0 

5 - 1 0 
24.23-46(T.D.) 

Silty clay 

Sand 

Gypsum 
Silty Clay 
Sand 

Gypsum 
Clay 

Sand 
Gypsum 

Gravel 

Clay 
Silcrete 

Gypsum 
Gravel 

Red,brown,yellow,slightly 
calcareous. 
Medium-very coarse grained, 
rounded,clear quartz; and 
minor black grains. 
Powdery,white,weathered. 
a o a e 
Medium-very coarse grained, 
clear ferruginous quartz; 
and minor red-brown silt-
stone grains. 
a . a . 
Red,brown,orange,white, 
light green,slightly cal-
careous. 
a . a o 
a. a o 
Subangular-round ed.i ron-
stone(up to 5 m0m0)o 
3. o 3. o 

Whit e, yellow, buff, red, brown j, 
black,mottled,siliceous 
material. Most fragments 
(50-60%)have white-buff 
silica cement;and rounded,'med-= 
ium - coarse grained, 
quartz - grains 9 
a . a . 
a . a . 

See core description. vCutting samples were taken in "core loss" parts. 
These' were, medium grained, 
kaolinitic(5-10%),well sorted, 
quartz sands. 
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Lake Weatherstone No. 3 

0 - 6 8 0 - 9 0 Gravel 

6 - 1 0 

1 0 - 2 0 

30-40 
30-40 

1 0 - 2 0 

1 0 - 2 0 

• 1 0 - 2 0 

5 - 1 0 

Sandy clay 
Quartzite 
Silcrete 

Calcite 
Gravel 

Clay 
Sandy Clay 

Calcareous,subrounded-sub-
angular(up to 10m.m.).Grains 
of blue grey,white,brown 
quartzite(40-50%);clear, 
white quartz(20-30%);cal-
cite (10-20%);silcrete 
(medium-coarse grained, 
quartz grains in buff 
silica matrix)(10-20%); 
dendritic, grey dolomite 
(5-10%).; and black (?) chert 
fragments (5-10%). 
Red-brown,calcareous,silty. 
White,light and dark grey® 
Scattered medium-coarse, 
quartz grains in a buff-
yellow siliceous matrix. 
White. 
Rounded to well rounded 
grains(up to 4m.m.) of 
white quartzite and quartz. 
White,calcareous. 
a . a . 

10-12.75(T.D.). See core description. 

Lake Weatherstone No. 3A 

0 - 1 2 

1 2 - 1 8 
See L.W. No. 3 
20-30 Gravel 

20-30 

1 0 - 2 0 

10-15 
10-15 

Silcrete 

Quartzite 
Calcite 
Clay 

Rounded to well rounded grains 
of quartzite and quartz. 
Silicified red,orange, 
mottled and yellow-buff 
quartz grains. 
White,light-dark grey. 
White. 
White,calcareous. 
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18-19.66 

19.66-22.63 
22.63-30 

30-33.60 

10-15 
6 0 - 7 0 

1 0 - 2 0 

5 - 1 0 

Trace 
Trace 

100 

50-60 

2 0 - 3 0 

1 0 - 2 0 

Silty clay 
Sandy Clay 

Red-brown,sandy,calcareous , 

Silcrete 
Quartzite 
Galcite 
Clay 

)% red,minor black with 
ferruginous medium-coarse 
quartz grains. 40% light 
green with medium-coarse 
clear quartz grains. 
a.a, 
a. a a 
a.a. 
a.a. 

See core description 
Sandy clay 

Sandy clay 

Silcrete 

Sand 

a.a, but with 30% red "'clay 
and 70% green clay.* 
yellow, red, grey-, white, green, 
mottled red-green,with 
medium-coarse grained sand. 
Scattered medium-coarse 
quartz grains in a white-
buff,minor orange,silica 
matrix. 
Medium-very coarse,clear, 
.rounded,quartz grains. 

33.60-38.18 (T.D.) See core description. 
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A total of 32.17 metres core was cut using 3-metre 
HQ- triple tube wire line core barrels. Only continu-
ously cored intervals are designated numbers and not 
each core barrel length. Further details are given 
in the text under "Lithologic Sampling". 



.» . • , • , .. '• < ' " DEPARTMENT OF MINES. — SOUTH AUSTRALIA 
well ^ DESCRIPTION -
LOCATION /V >*r . SX/Af0£/?S 

' IAT. JO'/62' , -y'' ' ' 
IONG. / J E ' & J ' '., . ' ' I..^,' . • • 

ELEVATION GR. • ! - ,V> i '6AVUM ' '-'.' ' 

DEPTH -24;23- JGOOm. 
DATE DRILLED 2/'* Sep fern Asr, /974 
RECOVERY 3 0 0 M % 

FORMATION ( ? ) ^ O R M A T / O / ? . 

DEPTH 
(METRES ) 

GRAPHIC ' 
LOG . 

DRILL 
TIME 
MINS ttui DESCRIPTION 

24 50 H 

2S00—\ 

25SO H 

26-00 

2&SO A 

27-OO —I 

27-50 H 

• ; / 

• r '.' •' 

W// /?ecorery. 

CORE BARREL typl? tube co/re ///7& LOGGED BY M. Meyer. 
CORE BIT . sa.d.m. furrgsfen carb/d& . •> • 
TIME-START DATE. /O /O -.74 

• . • FINISH .. . . . - , : .•/: * ••• 

PETROLEUM GEOLOGY 
SECTION 

SHEET ( OF 6 NO S | | |24cc i 





32 00 _ J 

32SO A 

33-00 _J 

33SO -J 

34 OO — 

,34-SO. A 

3500 

35-SO J 

DEPTH 
( M E T R E S ) 

GRAPHIC. 
LOG 

DRILL 
T IME 
MINS RE

CO
V-

ER
Y 

10
6 

.. DESCRIPTION ... • . ' • • " ' • • 

. . . 

WELL A^OJL 
L O C A T I O N / ? J A ' G £ S 

LAT. jo°/6-2[ 
LONG. /38°93' 

ELEVATION GR. . - ' . DATUM 
R.T. 

DEPARTMENT OF MINES — SOUTH AUSTRALIA • • -

CORE DESCRIPTION 
. . CORE NO. . . / .. . • • 

, DEPTH -23 R 4 6 - 0 0 ^ 7 . 
. ' ' ' ~ DATE DRILLED . 2/^Sejc/c/r>6er, Z97-4 > 

• . RECOVERY 3 0 0 M 

F O R M A T I O N ( ? ) F ^ E ^ . ^ORRT?P//DF7. . 

'V; IV' '' 

COREBARREL^ rr/ph rube u)/re//rr& LOGGED BY -.-G.M. Afe&er. (-VJKt BAKKtLV0' ' f 11, 
CORE BIT. SAQA4. fi/rjgsfe/7. carb/c/e, 
TIME-START . . .. 

FINISH . 

DATE. /Q/0-. 74. 
PETROLEUM GEOLOGY 
V SECTION 

SHEET 3 OF 6. 
DRG.. — - -CCL 
N O . SI 1 1 2 4 b 



DEPTH 
(METRES ) 

GRAPHIC 
LOG 

DRILL 
TIME 
MINS 8 U3& AUJ 

DESCRIPTION ' •• . - ' 

" : : ; r—; : ' 

- DEPARTMENt OF MINES — SOUTH AUSTRALIA • 

WELL JLAK£ W£A7~H£RST0NE~A/*2 ÔRC' DESCRIPTION ̂  • •, " ' ^ " 
LOCATION. S I / M F X S X A » G £ S . : . D E P T H . V ; 

. N L R / M ' L F ' ' • " * ^ Y - D A T E DRILLED . 2 / F S E P T E / V A E ^ / 9 T * 
LONG. /30 S3 .. _ • RECOVERY Jt:00 m ' ' M % 

ELEVATION GR. . " • • DATUM *. • - . . ' . FORMATION & ^ O R ^ A / O / ? - , ' 

36-00-\ 

36-SO 

37-00— 

37-50 A 

3300—\ 

3650 H 

3940 

39 SO H 

A/// /Zecorerj/..' 

' - '.I 

CORE BARREL "Q Ar/pfe. At/be ioirc / ^ L O G G E D BY GW /weyer. 
CORE BIT . S A O M. Yungsferr carb/c/e. ••'•' ' 
TIME-START DATE '0;/0-7<t 

FINISH . 

PETROLEUM GEOLOGY 
SECTION 

SHEET-? OF no SI 1 1 2 4 c 



DEPTH 
( M E T R E S ) 

GRAPHIC 
LOG 

DRILL 
T IME 
MINS 

DESCRIPTION . 

• »;•• V . : 7 " A DEPARTMENT OF "MINES — SOUTH'AUSTRALIA ' 

WELL .'AM ''W£ArH£XSrON£- . ^ DESCRIPTION ^ ^ 
LOCAT ION filMP£XS #AMG£S : D EPTH. 24-23 - 4GOO rr? 

. • LAT. ; .\ 3 Q ° / 6 L ' . " DATE DRILLED . 2/*September /974 
. . I ^ " ' . ... ' . ' RECOVERY 3 O O M / 4 - % 

V ; ,DATUM , _ FORMAT ION 0) Forn7pfy<>/7 ond 
. ••• Vf-' ' - '• Ac/eta/debr?. 

: : LONG. • / J & 3 3 ' 
ELEVATION. . GR. : '1.'.. .,',.-.:••?' 

' R.T. '' ^ 

40-00 — 

40 SO -

4lOO — 

4/ SO 

42O0 

•42-5° 

43 OO. 

43-SO 

— —CP -

'j: 

i 'f .•' /K// Recovery. 
'.•3 

;, . , y pr/ab/e, med/u/n - coarse size*, we// 
sorted sandsfo/fe ou/th S%, c/agmatr/x. 

4-0-6/ - -40-7/m. White-butt. c/aysfone. 
4o-71 - 4oei <*7. n/h/te c/aytry, sand with few pebb/es of Quartz/fe, up fO 30 snrr>. Sana /s. /nOa/urn • coarse S'Zc. ' _ 
40 -9/ - 40 92 rrj. /arge pebb/es of cacti /ndiura/ed, frar?s/ucen/ 
quartz/te /n o tnec/tum - coarse sane/stone. 
. 40- 92 - 4/ /s m. lV/?i/e ctags/one with get/oca ar?c/ b/ock 
poro//e/ /ominae, dipp/ng 30-35° 
41/6 - 4/ 60 m Pebb/g c/oysfone. Pebb/es, up ro 40mr>r. S/ze of -

quartz and quartz/te. Aied/um groin size,, cue// sorted 
sandstone band at 4/-So m. 

'41-60 - 43 so m. .Well /ndurated, medium - coarse sizetoe it 
sorted sandstone with < 5% white day mo/r/x. /.am/nae 
of Sii/CQ dip 60-70° ... i 

4-"V " 

•'. . -1 . ^ 

43-50 -43 63 rr? Pebb/cs and granules of cuh/te. -buff c/og, 
quartz and quartzitp, up to 25 mm in size, /r? c? poortg 

sorted ciogeg sond motr/x. Sand /s med/um - v. coarse /n s/ze,. 

CORE BARREL triple tube.wire //>?ELOGGED BY g. m. Meyer. 
CORE BIT . & . A O. M-. tungsten carbide 
TIME-START . ' > DATE. SO-'/O- 7 4 

• FINISH '.' " . •..'.".' •"'/.•"•' ' / . 

PETROLEUM GEOLOGY 
SECTION 

SHEET S OF 6 
DRG. 
NO. SI 1 1 2 4 * 3 



• DEPARTMENT OF MINES — SOUTH AUSTRALIA 

CORE DESCRIPTION 
WELL' m A 7 H £ X S r O H £ /V2 . CORE NO. . / 

. "LOCATION A f * \ _ . ;>• ' . . . DEPTH- 24-23 . 4 6 00r>?. 
'••• /•' . LAT. 30'/6-2' /-"".• ; ..< DATE DRILLED 2/s'September, /974 . 

LONG. / 3 0 ' S - J ' , J : ; • ' ' " RECOVERY 300 . m . . 
ELEVATION ; ' G R / . . .'.'••.:' . ' /DATUM ..' . .. ; •.'. - . FORMATION Alc/e/a/a/esprj. 

R.T. . - ' W . ; "' . . ' . ' •'"' • ' 

/4- % 

CORE ba r re l^ trip/c tube wire. //>?e LOGGED BY GM Met/er. 
CORE BIT. sa dM. Aung$ten cgrb/de, 
TIME-START ; . . . . . - DATE. /Q/O-7* 

FINISH ' 

PETROLEUM GEOLOGY 
SECTION 

SHEET 6 OF 6 no SI I I 2 4 e 



• DEPTH' 
( M E T R E S ) 

GRAPHIC 
. LOG • 

DRILL 
T IME 
MINS REC

OV-
ERY

 ICX
 

-o.. •'.'..'.• : ; -'"V "''•'•'' "DESCRIPTION 

• - ' DEPARTMENT OF MINES — SOUTH AUSTRALIA 

CORE DESCRIPTION 
WELL AAXf W£ATH£ASTOA/£ //'3 : . CORE NO. /. 

-LOCATION VTF/TF A X / < Y P £ * S / ? A A & £ $ . DEPTH . /O OO - /2-7$rr?. 
LAT. :. 30"2/e' . . ; . . ' • DATE DRIUED . 23*September,.Z974-

R / LONG. '38° 93' RECOVERY 2/3 . M . . . . 73 % 
' ELEVATION GR. • . '. DATUM ;.• - -V. . , FORMATION 7Ts/fyfid. grave!'or "COrTp/omet-

/. R.T. \ ^ • 'J'/E from /yndbursA. " 

/ooo 

/O so 

» t. • ' ' 
* .1. • '' t 

• -

// 00 -

'//•SO "-

izoo r-

/250 

/300 — 

Ox-C?• 

>-) 

. . • • • . •i - 0 • • • • • • • 

t• 

/o oo-zo 35m. fioanc/ed — ule// rocswc/cc/ grcr/7t//es one/ pebb/es 
of brotor?, buff, ajb/fe, quarYz/'fe, cub/fa q?aarfz, ferrug/nous 
ma/er/al ar?d brocur? c/oa /n a ca/c/fe. cemen fed med/um-
coorse Sand stone.. Pebbles offer? fare cafc/Ye, rims. 
A/// /?ecoi/ery. 
/4s above.. 

A/// ftecorery: 
ns above. 
•'i-'.'y. . ' •',."'• : 

. i * 

\ . ? - A •• ^ 

/V/7 /Pecovefc/. 

~T 
CORE B A R R E L ^ fr/p/e.a)/r&//be\.oggiz) w G. M. Mec/er. 
CORE BIT. S . A . O . M . F A / I G S F E N C A R / B / D E - . 
TIME-START DATE. A/\ /O .7-4-

FINISH .. ' . v.''. '..'..•.••-'' .. ••". 

PETROLEUM GEOLOGY 
SECTION 

SHEET / OF /- NO. SI I 121 Cc 



' DEPARTMENT OF MINES — SOUTH AUSTRALIA 

CORE DESCRIPTION 
WELL Z A K / W £ A T H £ R S 7 P A / £ / Y 0 J A CORE NO. . / 
LOCATION /Y- W- &/ndt?RS. / ?C>NYES ... . DEPTH /9-$6 - 22 63 m. 

. . , LAT- 3Qa 2/G'. : - DATE DRILLED Septetfer, /974-
. ' ; : LONG. : . . . . . : RECOVERY / 99 . m . ; . . • . 62 % . 

• ELEVATION - GR. . • - .'• ~ ,.'.;. •• V-' - DATUM -'.; ' ^ . , ' : : FORMATION D Y O N A & F E . C / P Y O R S/OCFC/NND. 
'. •"• formaf/on £cpt//V. R.T.- • 

DEPTH . 
(METRES ) 

GRAPHIC 
LOG ' 

DRILL 
TIME 
MINS k DESCRIPTION 

2000A 

20- SO —J 

2/00 J 

2200 •• A 

2250 

23'OO 

, ' I ^ ' * ' r 
/V/f t?ecd^ery 

20 G/ -22 50 m. Z/gt?r yree/7 sona/y cfcrys aj/ff? potcfxs<r 
'of mott/ed red-green sandy c/oy. Tbrfs ar& rery 
sandy (^ciayey sand) ar/cf por/s of /f/e , /not/Zed zones 
ore /errag//7oc/s 

•... '.I •.. • 

: < 

At/f fPecorery. 

CORE BARREL triple A/be ooire /in& LOGGED BY <3. M. Meyer.. 
CORE BIT. s,/>.£>, Ai. fangsfen carS/de . . . 
TIME-START . . . . . . . DATE.. //; RO-.74. 

: ; • FINISH • ' ' '• • ; 

PETROLEUM GEOLOGY 
SECTION 

SHEET / OF /. \ NO S H I 2 2 C O 



DEPTH : 
(METRES ) 

GRAPHIC' 
' . LOG 

DRILL 
TIME 
MINS RE

CO
V-

ER
Y 

1a
 

' - - ' V V ' DESCRIPTION-' , . ' . . . ' . 

DEPARTMENT OF MINES — SOUTH AUSTRALIA 

CORE DESCRIPTION 
WILL M M W F A ' ; CORE NO. 2 . 

" . LOCATION DEPTH 33-60-36/dm. 
' IAT.. 30°2/6 \ .•• ^ ' . , DATE DRILLED .24*Sep tember , /974 
-•••' 'LONG.. . ; f • .-'...; RECOVERY 230 m . . . SO% 

• ' ELEVATION :<GR.\-.. ~ D A T U M FORMATION (?) ^yre:f A'ormaAAon cAde/oickon 

33-SO — 

34 OC -

34 SO Si! 
Sr. \ •.•.-•Si •• - • -
1-. - : so • 

cpk 

3SOO -

3SSO — 

36 OO 

3GSO 

37 00 

o a. . a-. 

-A*// Pecovery 

, 34 S3 -34-90ry?. Si/crete., yradiny dooonooards in/o a friob/e 
congiom erotic c/ayey sandsAone. SAAcreAe. consisAs of 20-30%. _ 
media nn - /.coarse size, angubr - rounded, quarAz sand grains, 
and quartz granuies in a cob/Ye. - buff s/Aicified ry?o/r/x. Groins 
are randomly dispersed throughout Tf?e cong/omerotic 
clayey sandstone cons/sAs of pebbies (up Ao 20mm ir? size) 
or buff-fight grey and red-bJack sifcrete, in a rr/edium-
coarse size sandsAone, conAo/ning o oob/Ae -buff day 
matrix. . • 

34 SO - 3S-68 m. yeiioco, cob/Ye, and /iyht grey moAAted • 
_ clogstone.. Minor grey taminae and a At?/n (Sm.m) 
.band of quartz sand and granuies a if dipping 70-80° 

AAif Recovery. 

36 6O-33 -/0 m. Als above, buA Abe cot our As a po/er 
. ye//oui grading Ao cuhite^ An ptoces. 

' .T 

CORE BARREL mrripktube wire. AAne. LOGGED BY G. M. Meyer 
CORE BIT s.a.d. m Aunysten carbide, 
TIME-START ;; ' • ':.'.• • ' • " , ' D A T E • 

FINISH •'. ' • . . ' . ' 1 •' *. 

PETROLEUM GEOLOGY 
SECTION 

SHEET / OF 2 NO. SI 1 1 2 3 Ccl 



' ' V ; D E P A R T M E N T 0 F ^ 'NES - SOUTH AUSTRAUA 

, WEU ̂ . ^ Jw, * W K DESCRIPTION 
. LOCATION- MMS/PS.' CORtNO. . • ' . . LAT.- 30" 2/;€' • " ' : •; DEPTH .. .33,60 - 3 0 / 0 „ 

LONGj' /38° 9-3' '. '•."•: ,l V\V.V - -7. « DATE DRILLED . September /S74 

. /elevation. GR.;V - ; ̂ E R Y m. . 
• - RJ- . :• FORMATION .. ̂ae/o/cfeor?. '.J •. <• V 

' DEPTH 
(METRES) 

GRAPHIC: 
LOG 

DRILL 
TIME 
MINS M big DESCRIPTION 

37SO 

36 OO U 

30S0 

i . •, 

,-;>•' -; i j k -' " V •• 

. 36 60 - 30 /0 /r? Cor/Z/rruect 

t ••• • 

v. 

CORE BARREL HQ Mpte tube wire //'/ye- LOGGED BY GM- Meyer. 
CORE BIT . s.A.DM fu^ys/en corbicte . 
TIME-START . . . . \ . . DATE.-

FINISH . ' • ; • •.' ' 7 ' 

PETROLEUM GEOLOGY 
SECTION 

SHEET 2 OF 2 no SI 1 1 2 3 a 
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APPENDIX 3. 

PETROGRAPHIC DESCRIPTIONS 

B Y 

Dr0 BoG, STEVESON 

AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES 

REPORT MP 1 3 3 2 / 7 5 
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EXAMINATION OF THREE BORE HOLE SAMPLES -
LAKE WEATHERSTONE 

Three samples of core material were submitted to the 
Australian Mineral Development Laboratories for petro-
graphic descriptions. Details of the samples described 
are as- follows:-

Age/ 
Sample No. Thin Sec. No. Hole No. Depth(metres) Formation 
PG97, P291/74 TS32899 L.W. No.2 41.00 Adelaidean 
PG98, P292/74 TS32900 L.W. No.3A 22.10 Pleistocene 

Avondale Clay,, 
PG99S P293/74 TS32401 L.W. Nc3A 35.00 Adelaidean 

PETROGRAPHIC DESCRIPTIONS 
Sample PG97.P291/74. TS32899 
Location: Lake Weatherstone No. 2; 41.00 m. 
Rock Name: Siltstone (?Surface cemented) 
Hand Specimen: A friable white and fine grained sand which 

shows vestiges of bedding directions. 
Thin Section: The sample consists of silt grade quartz 

crystals which occur in a very fine grained 
argillaceous matrix. 

Approximately 15% of the volume of the rock is occupied 
by equant subangular quartz crystals which range in size up 
to about 0.05mm. In addition there are a few subrounded 
to subangular crystals up to 0.4mm in diameter and these are' 
widely and randomly distributed throughout the thin section. 
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In plane polarized light the matrix has a relatively-
dark turbid appearance and under crossed nicols it can be 
seen that the matrix almost has a submicroscopic grain 
size and an even granular texture. It is likely that the 
clays are an important component of the matrix but it is 
possible that some opaline silica is present also. The 
matrix is further obscured by the presence of irregular 
patches and networks of limonitic material. 

In summary therefore the rock is a siltstone which 
contains an abundant argillaceous matrix. By examination • 
of the thin section alone it is not possible to determine 
the exact composition of the matrix and this would require 
X-ray diffraction methods; however it is possible that 
there is a component of -opaline silica and that the rock 
is a silcrete. 

Sample PG98. P292/74. TS 32900 

Location: Lake Weatherstone No. 3A; 22.10m. 
Rock Name: Argillaceous sandstone. 
Hand. Specimen: A compact but very friable sandstone with a 

fine grained argillaceous appearance. The 
sample has an overall dull grey colour and 
is somewhat darker than samples P291/74 
and P293/74 

Thin Section: This is a poorly cemented and ill-sorted 
fine grained sand which has superficial 
resemblances to sample P291/74e 
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The cfetrital fragments range in size from approximately 
0,02 mm to 0,3 mm and. there is some indication of a bimodal 
grain size distribution , The large and small detrital 
grains are randomly mixed together and there is no apparent 
stratification or ordering of'the grains. 

The grains are well separated by a fine grained argil-
laceous matrix. This material is similar in many respects 
to the matrix of sample P291/74 but some patches of clay 
appear to have a moderate birebringence and it is possible 
that illite or montmorillonite are significant components 
of the argillaceous material. The sample is somewhat more 
friable than sample P291/74 and hence only a small prop-
ortion of the matrix has been preserved in the thin section. 

This is an immature fine grained sand which contains 
an abundant matrix of largely argillaceous material. 

Sample PG99, P293/74, TS32401 

Location: Lake Weatherstone No, 3A; 35,00m , 
Rock Name: Argillaceous siltstone 
Hand Specimen: A pale buff coloured rock which is aphanitic 

in texture but appears to be massive. The 
hand specimen is clearly rich in clay min-' 
erals and is friable. 

Thin Section: 
The detrital grains in this sample have a maximum size 

of about 0.06 mm and hence the rock can be defined as a 
siltstone. Among the detrital minerals clays are particularly 
abundant in some parts of the rock and there appear to be 
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small stacks of kaolinite flakes up to about 0.04 mm in 
size. In other parts of the thin section quartz is by 
far the most abundant detrital mineral. 

The matrix is a distinct brown colour in .plane pol-
arized light but is dark and indefinite under crossed 
nicols. The extact mineralogical composition of the 
matrix could only be determined by X-ray diffraction 
methods, but it is likely that it consists largely or clay 
minerals together with a little fine grained silica. 

Overall, the rock is distinctly more heterogeneous 
than the two preceding samples and limonitic material is 
concentrated in a series of fractures and this material 
has discoloured irregular areas of the matrix of the rock. 

In brief therefore, the rock is a silty sediment which 
contains some detrital clay as well as a abundant clay 
matrix. 
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APPENDIX 4 

PALYNOLOGY 
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PALYNOLOGY 

Three specimens of core material were examined by 
J.M. Lindsay of the Biostratigraphy Division of the S.A. 
Department of Mines but were considered too oxidized and 
leached to warrant detailed investigation. The same 
specimens were examined by the Australian Mineral 
Development Laboratories and found to be barren of 
palynomorphs. (see Petrographic Description, appendix 3 ) o 
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