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NORTHERN ADELAIDE PLAINS GAS STORAGE STUDY 
BARABBA GRAVITY LOW 

ABSTRACT 

The Barabba Gravity Low in the Northern 
Adelaide Plains has been interpreted as a southerly 
dipping trough-like depression in Precambrian 
bedrock, infilled with Tertiary and covered by a 
blanket of Quaternary sediments. All margins of 
this feature are defined by bedrock faults, except 
in the south where a bedrock ridge separates this 
area from the Northern Adelaide Plains Proclaimed 
Region (Water Resources Act, 1976). 

Drilling has verified the existence of aquifers 
similar to those further south in the Adelaide Plains. 
The reservoir properties of the aquifers are good 
but the moderate permeability of the overlying confining 
beds and their doubtful lateral closure against bedrock 
eliminate the possibility of storing natural gas in 
these aquifers. 

Several lignite seams were found during the 
drilling but thev are uneconomical in terms of mining. 
Stock water could be produced from the upper aquifer 
but water from the lower aquifer is too saline to 
exploit for most purposes, Further testing of shallow 
groundwater is recommended to verify the results of 
this investigation and to explore for groundwater 
suitable for irrigation. 

Future exploration should be concentrated south 
of this area, where a more suitable gas storage 
structure is believed to exist. 



INTRODUCTION 

Exploration for underground structures suitable for 
storing natural gas was initiated in 1964, following the 
proposed utilisation of natural gas from; the Moornba-Gidge-
alpa gasfields via a pipeline to Adelaide. The advantages 
of storing gas underground are: 

1. Protection against breakdown in the pipeline, 
compressor stations or on the producing field. 

2. Protection against maintenance stoppages in the 

above. 
3. Ability to meet peak demands. 
4. Provision of a base for the expansion of facili-

ties over and above that which transmission 
facilities alone can deliver. 

5. Storage capacity is less expensive than an equi-
valent amount of transmission or surface installa-
tion capacity. 

6. Operation of transmission facilities under optimum 
steady state conditions at higher load factors and 
lower unit costs. 

The main constraints placed on the location of underground 
gas storage targets are the proximity to Adelaide and the 
proximity to the pipeline. The storage targets themselves 
are restricted to sedimentary environments in which a reservoir 
unit is both vertically and laterally confined. Considering 
these constraints, the obvious region in which to start explora-
tion for undergr' nd gas storage targets is the Northern Adel-
aide Plains of the St. Vincent Jasin. The size of target 

2 

required for suitable storage is in the order of 7 km , 
assuming a reservoir thickness of 10 m at 20% porosity and 
storage pressure of 300 p.s.i. This represents a storage 
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3 capacity of 230 million m (8 BCF) or approximately 30 

days gas supply to Adelaide. 
In 1964, L.W. Parkin, then Deputy Director of Mines, 

suggested that a closed structure within the Cainozoic 
succession within what is now called the Inkerman coalfield, 
may be a suitable storage structure. Important in this 
consideration was the fact that structural reservoirs 
are simpler to locate and evaluate than stratigraphic 
reservoirs. However, due to the shallow nature of this 
structure, it was decided that exploration in the Northern 
Adelaide Plains south of the Inkerman area might find other, 
deeper structures, more suitable for underground gas storage. 

Accordingly, exploration began in 1964 with a seismic 
reflection survey in the Port Gawler-Two Wells area, followed 
by the drilling of a stratigraphic bore, Light No. 1. On 
the completion of this survey, it was recommended that a 
detailed gravity survey be conducted over the area to 
detail the bedrock configuration. Interest in the project 
apparently flagged at this stage and the project lay dormant 
until 1975. 

Interest was rejuvenated when a gravity high in the 
Mallala-Wasleys are.; indicated a possible dome structure 
within the Tertiary succession. However, more detailed 
examination revealed that this high was caused by an up-
lifted bedrock block with only thin Cainozoic cover. On 
the other hand, the study did indicate that the gravity low 
immediately west and northwest of this high was due to a 
basin-like structure filled with Tertiary sediments. 
Underground gas storage potential was thought to exist in 
this structure, in the form of confined Tertiary aquifers 



trapped against the supposed Redbanks Fault, delineating the 
eastern margin of the structure. 

This report deals mainly with the examination of this 
feature, designated the Barabba Gravity Low, in terms of 
possible underground gas storage. During the investigation, 
special consideration was also given to exploration for 
usable underground water resources and extensions of Ter-
tiary lignite seams from the Inkerman coalfield into the 
area. The area was also of interest from a stratigraphic 
point of view because it lies midway between the two well 
documented outcrop sections in the St. Vincent Basin, viz., 
Willunga Embayment and Yorke Peninsula. 

GEOGRAPHY 
; The Barabba Gravity Low is located in the Northern 

Adelaide Plains of South Australia (Fig. 1). The area of 
the gravity low is outlined in Fig. 2 and the shape of the 
bedrock feature associated with it is shown in Fig. 3. The 
approximate geographic boundaries are marked by Erith in 
the north, Korunye in the south, Long Plains in the west and 
Owen in the east. The area under investigation includes 
parts of the hundreds of Balaklava, Dalkey, Dublin, Grace 
and Port Gawler. 

Relief is moderately low and gently undulating, and 
gradually increases toward the Mt. Lofty Ranges in the east. 
In the northern part of the area northwest trending sand 
dunes up to 10 m high are common. 

Most of the natural vegetation has been cleared for 
cereal crop and mixed farming and only small pockets and 
strips of woodland remain^ The main service town in the 
area is Mallala, with a population of 38fi and an annual 
rainfall of 407 mm (Chattermole, 1977). 
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The main drainage system is the River Light in the 
southeast of the area. The only other major water supply is 
the Redbanks Reservoir in the east. 

GEOLOGICAL SETTING 

The Barabba Gravity Low is located in the northern part 
of the Cainozoic St. Vincent Basin. The isuccessio.n in 
the basin generally thickens from north to south; near 
Erith it is less than 30 m thick but beneath Adelaide it 
is up to 700 m thick. An erosional unconformity occurs 
between the Tertiary succession and the underlying Proterozoic 
bedrock. The late Eocene to Pliocene beds are mainly marine, 
while the basal Eocene units are non-marine. The Tertiary 
succession is generally covered by an ubiquitous veneer of 
Quaternary sediments, which are generally less than 100 m 
thick and of non-marine, alluvial origin (Fig- 4). 

In the area of the gravity low three main structural 
domains can be recognised (Fig. 2), From Bowmans northward, 
the dominant tectonic regime is one of block faulting, 
the predominant set of faults trend north-south and most 
others trend approximately east-west (Meyer, 1976). The 
distinction between this northern area and the central area* 
in which the Barabba Gravity Low occurs, is the absence 
of east-west trending faults, and a tendency for some of 
the north-south faults to deviate to the east. 

The southern area is separated from the central area by 
an east-west trending structure, probably a bedrock ridge 
near Two Wells. The major faults are continuous into this 
southern area but their orientation is northeast-southwest. 
Little is known about the structures beneath the 
Gulf of St. Vincent except for the work of 



Stuart and Von Sanden (1971). 
As the Barabba Gravity Low is located in the central 

area, the main structural controls are the north-south 
faults (Fig. 2). Between the Whitwarta and Redbanks-Owen 
Faults lies a southerly dipping trough containing a Caino-
zoic sequence about 60 m thick in the north to over 2,00 m 
thick in the south. The Barabba Gravity Low is located in 
the eastern half of this zone. In the western half of this 
trough the Cainozoic succession becomes much thinner, 
probably due to a tectonic 7,one in the centre of the area 
having a similar orientation to the faults. 

West of the Whitwarta Fault is a basement high known 
as the Pt. Wakefield Platform. To the east, between the 
Alma and Redbanks-Owen Faults, there is a thin wedge of 
Cainozoic sediments. The thin nature of this wedge is 
indicated by the outcrop of Proterozoic and Tertiary rocks, 
especially towards the north. The Alma Fault delineates the 
eastern margin of the St. Vincent Basin and the western 
margin of the Proterozoic Mt. Lofty Ranges in this region. 

PREVIOUS GEOPHYSICAL WORK 
The area under investigation forms part of the Adelaide 

1:250 000 map sheet which has been covered by numerous 
gravity 'surveys, most of which have been tied together, and 
plotted to produce the ADELAIDE 1:250 000 gravity sheet, 
as yet unpublished. These data indicate the outlines of the 
Tertiary basins but accurate interpretation of the thickness 
of the Cainozoic succession is hampered by the effects of 
density changes within the bedrock. Part of this sheet is 
reproduced here as Fig. 2, which includes work by Bennett 
(1970) and Rowan (1967) . 

Aeromagnetic maps also exist for the area> but these 



are difficult to interpret in terms of depth to Adelaidean 
or Cambrian bedrock due to the lack of magnetic susceptibility-
contrast, let alone to horizons within the Cainozoic succession 

Exploration for suitable structures in the Northern 
Adelaide Plains for underground gas storage began with a 
seismic reflection survey in the Port Gawler-Two Wells area 
in July> 1964. The results of this survey as well as several 
short reflection traverses completed in 1959 are presented 
in a report by Seedsman (1967). In particular, one event 
was correlated extensively and interpreted as originating 
•from the bedrock surface. The contoured map of this event, 
converted to depth, shows a bedrock high north and east of 
Lower Light at a depth of about 150 m below MSL. The 
deepest section found was near Port Gawler where depths were 
of the order of 340 m below MSL. Reflections originating 
from within the Tertiary succession were not extensive, but 
those recorded showed gentle southerly dips and a wedging of 
the lower part of the succession against the bedrock ridge 
in the north. Seedsman concluded that the Tertiary sedi-
ments were little disturbed by folding or faulting. 

A stratigraphic borehole, Light No* 1 was drilled 3 km 
south of Lower Light in conjunction with this survey to 
provide geological control for the seismic interpretation. 
The well completion report (Cornish, 1964) should be read in 
conjunction with Lindsay (1969) and Cooper (1977a, b) who 
have revised the stratigraphy, A detailed gravity survey 
over the area was recommended to define the bedrock configu-
ration, but was never carried out. 

RECENT GEOPHYSICAL INVESTIGATIONS 
A. GRAVITY SURVEY, DECEMBER 1975 

Interest in the project was renewed in December, 197 5, 



and as a result J. McG. Hall conducted a gravity survey 
between Mallala and Wasleys, to examine a closed positive 
anomaly indicated by a regional gravity survey. Also he 
specifically investigated the possibility of this anomaly 
being caused by a structure within the Tertiary succession 
suitable for gas storage. The data confirmed the presence 
of the anomaly and detailed its extent. However, the cause 
of the anomaly was interpreted as an uplifted block of 
Adelaidean bedrock on the eastern side of a north-south 
trending fault (considered to be the Redbanks Fault), 
covered by a thin layer of Cainozoic sediments. This 
structure was therefore unsuitable as a gas storage target. 
The throw of the fault was estimated at 200 to 250 m, with 
bedrock on the downthrown side covered by at least this 
thickness of Cainozoic sediments. B.E. Milton recommended 
further investigation in the area to examine the remote 
possibility of a confined Tertiary aquifer being trapped 
against this apparent fault. 
B. RESISTIVITY PROBES, MARCH-MAY, 197V 

In March., 1976, R.G. Nelson carried out two electrical 
resistivity depth probes, MSI being on the high, eastern 
side of the fault and MS2 on the low side (Fig. 3), The 
interpreted depth to bedrock on the low side was of the 
order of 130 to 160 m, and on the high side about 40 m. The 
resistivity of the sediments above bedrock averaged 6 ohm-
metres at MS2, implying high porosity and saline water in 
these sediments. At MSI the sediment resistivity was 
approximately 27 ohm-metres, indicating less saline water in 
the sediments, assuming similar or higher porosity due to 
the closer proximity to the source of the sediments. 

D.C. Roberts continued the investigation in May, 1976. 



Resistivity probes were spaced approximately 1.5 km apart 
along the traverse line east from the Calomba R.S. on which 
MSI and MS2 had been located (Fig. 3). These probes, MS3 to 
MS8, together with MSI and MS2 showed a basin-like section 
with bedrock highs in the east and the west, with the deep-
est bedrock 187 m below MSL at MS5. Interpretation at this 
stage indicated that the Redbanks Fault was a complex fault 
zone, rather than a single fault. Probes MS9 and MS10, a 
few kilometres to the north, confirmed the gravity interpre-
tation of a basinal feature extending to the north. 
C. SEISMIC SURVEYS, OCTOBER, 1976 - JANUARY, 1977 

Further details on the Calomba line were obtained from 
a seismic refraction traverse in October, 1976. The velocity 
distribution interpreted from these data is shown in Table 1. 

TABLE 1 
VELOCITY DISTRIBUTION ALONG THE CALOMBA LINE 

Layer 
1 
2 

3 

Velocity Cm/si Thickness Cm) 
,500-600 
1700-1900 

5 240 

15-20 
up to 2 00 

Rock Type 
soil and clay 
water saturated 
sands and clays. 
bedrock. 

On the high side of the Redbanks structure there is a 
weathered bedrock layer with a velocity of 2770 m/s and a 
thickness of 15 to 20 m. If this layer is continuous into 
the deeper parts of the basin, it would form a seismic 
"hidden layer" which cannot be resolved by conventional 
first-break refraction analysis unless its thickness exceeds 
100 m. Therefore, there is some uncertainty in depths to 
both weathered and unweathered bedrock because of this. 
Appendix I elaborates this point. Nevertheless, this 
survey confirmed the interpretation of a basin with flanking 
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bedrock highs in the east and the west, as shown in Fig. 5. 
A seismic reflection test probe halfway along the 

refraction traverse on the Calomba line gave a moveout 
velocity of 1710 in/s and a depth to bedrock of 225 m which 
agrees with the refraction interpretation. Further test 
work on the east-west Pinery line in December, 1976 and the 
north-south Hermitage line in January, 1977 (Fig. 3), showed 
that the Tertiary-bedrock contact was an excellent reflector 
which could be easily mapped. On the Pinery line, bedrock 
depths and depths to a possible Tertiary reflector were 
calculated from field records. Part of the Hermitage line, 
designated SV-77-A, was processed by Seismograph Service 
(U.K.) Ltd. The resulting section suffers from lack of 
control of static corrections and the fact that only single-
fold coverage was shot. However, it has been used to 
calculate depths to bedrock, together with calculations made 
from the field records where no processed time section 
exists. Figure 6 shows the results of these two traverses. 
D. DETAILED GRAVITY SURVEY, DECEMBER, 1976 

A gravity survey was carried out in December, 1976 by 
P. Williams and P. Hough to provide a more detailed picture 
of the basinal feature as indicated by the regional gravity 
data. The survey verified this picture and also indicated 
an apparent thickening of Cainozoic sediments to the north 
(Williams, 1977)< However, quantitative interpretation was 
hampered by the poor quality of the data, limited geological 
control and variations in bedrock density. Modelling of the 
data in the area of the supposed Redbanks Fault indicated 
that this feature was either a series of step faults or of a 
monoclinal or erosional nature, in agreement with the seismic 
and resistivity evidence. Fig. 7 shows the Bouguer gravity 
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contours of this survey but with dubious survey loops 
omitted and a Bouguer density of 2.0 g/cc used. 
E. SEISMIC REFRACTION PROBES, FEBRUARY, 1977 

In February, 1977, a series of refraction probes, R1 to 
R5 were carried out at scattered locations throughout the 
northern part of the area to provide bedrock depth control 
for the gravity interpretation (Fig. 3). Table 2 summarises 
the results of these probes. 

TABLE 2 
DEPTHS TO BEDROCK INTERPRETED 

FROM REFRACTION PROBES R1 TO R5 

, , Line Bedrock Depth Line Bedrock Depth 
r o D e End (m below MSL) End (m below MSL) 

R1 E 129 W 150 
R2 NE 73 SW 67 
R3 N 45 S 61 
R4 NW 62 SE 84 
R5 N 14 S 42 

The apparent thickening of the Cainozoic section to the 
north indicated by the gravity contour map (Fig. 7) conflicted 
with the thinning indicated by these probes. This indicates 
that the density of either the Cainozoic sediments or, more 
probably, the bedrock decreases towards the north. Thus, 
further quantitative interpretation of the gravity data 
would require a knowledge of density distribution within the 
bedrock and probably to a lesser extent, the Cainozoic 
sediments, if erroneous results were to be avoided. 

Integration of all these data including the sparse 
amount of borehole information available in and around this 
area was made at this stage by R.G. Nelson, and a preliminary 
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bedrock topography contour map was constructed. The picture 
that emerged was one of a basinal structure flanked by 
bedrock highs to the east and west with an overall gentle 
southerly dip. This basinal feature was called the Barabba 
Gravity Low, after Barabba Hill in the north of the area. 
F. SEISMIC REFRACTION SURVEY, MAY 1977 

With the Barabba Gravity Low defined and the possi-
bility of it containing confined Tertiary aquifers, drilling 
was recommended to examine the possibility of storing gas 
within an aquifer. Between March and June, 1977, seven 
holes were drilled in the area, the results of which ire 
discussed later in this report. 

During the drilling programme in May, 1977, a seismic 
refraction survey was carried out by C.D. Cockshell in the 
northeastern part of the area to test for closure to the 
north (Fig. 3). Three traverses were made, R6 to R8, with 
R7 being shot over Barabba No. 5 borehole so as to give 
geological control to the interpretation (Hawkins, 1961). 
The interpreted depth sections are shown in Fig, 8. Line R6 
shows the general trend of a bedrock high in the west 
gradually deepening to the east with the bedrock contact 
appearing similar to an erosional surface. There appears to 
be a slightly higher relief in the zone with bedrock velocity 
4130 m/s which indicates a possible change of rock type into 
material more resistant to erosion but with a lower seismic 
velocity. Line R8 shows a thicker Cainozoic section in the 
north and a generally flat lying bedrock contact to the 
south, indicating that the Barabba Gravity Low has a more 
pronounced northwest-southeast trend component in its north-
ern extremity (Fig, 3). At the cross-over point of lines R6 
and R8 there seems to be possible velocity anisotropy 
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associated with the edge o£ the western bedrock high. 
Bedrock in all hoJ.es was siltstone except in Barabba No. 4 
where an arkose was encountered. This suggests that a 
possible major structural feature may be present along the 
eastern edge of the western bedrock high. If such a north-
south feature exists, one would expect seismic velocities 
parallel with it to be higher than those perpendicular to 
it. Such anisotropy may be indicated by bedrock velocities 
along line R8 being greater than those along R6. 

G. SEISMIC REFLECTION SURVEY, JUNE 1977 
In June, 1977, an experimental seismic reflection 

survey was carried out by R.G. Nelson, on the east-west road 
south of Mallala on which Barabba No. 7 was located (Fig, 
3). The records of this SV-77-B line were processed by Seis-
mograph Service (S.A.). Pty. Ltd. The processed time sec-
tion and interpreted depth section are shown in Fig. 9. The 
section shows an excellent reflector at the top of the 
bedrock and possible minor reflectors within the Tertiary 
Which are probably siliceous or calcareous cemented units. 
East of Barabba No. 7 there appears to be an erosional 
channel cut into the bedrock. Along the section the bedrock 
appears to be undulatory and to have the appearance of an 
erosional surface. 
H. SUMMARY OF RESULTS 

The Barabba Gravity Low is bounded by the Redbanks 
Fault in tile east, a probable major north-south tectonic 
zone in the west and is separated from the Northern Adelaide 
Plains Proclaimed Region by an east-west bedrock ridge. The 
northern margin is difficult to define as the bedrock slopes 
gently upward in this direction but an east-west fault south, 
of Balaklava probably separates this area from the Whitwarta 
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coalfield in the north. The trough-shaped feature investi-
gated was apparently initiated by relative downthrow of bed-
rock along the Redbanks Fault and the major tectonic zone in 
the west. The Surface of the bedrock has been eroded 
probably prior to the faulting while the fault scarps have 
been eroded afterwards. The trough was then infilled by 
Cainozoic sediments which appear to have been little deformed 
after deposition. 

DRILLING AND GEOPHYSICAL LOGGING 

A. GENERAL 
Between March and June, 1977, seven fully cored holes 

were drilled by the South Australian Department of Mines 
Mechanical and Drilling Branch in the Barabba Gravity Low 
area. The purpose of the drilling programme was to ascer-
tain the reservoir properties of aquifers in the region, the 
suitability of overlying units as gas impervious seals, to 
examine for lateral closure of these aquifers, and to pro-
vide geological control for geophysical intepretation. 

Barabba No. 1 was drilled in the deepest part of the 
structure as indicated by geophysical evidence. This was 
done to verify the maximum depth of the structure and to 
obtain the most complete Tertiary section for the area, 
Barabba Nos. 2 and 3 were positioned to examine the eastern 
margin of the structure in the vicinity of the Redbanks 
Fault. Barabba Nos, 4 and 5 were sited to explore the 
northern and northwestern margins, and Barabba Nos. 6 and 7 
the southern and southeastern part of the structure, 

B. DRILLING OPERATIONS 
Barabba No. 1 was spudded on 4th March $ 1977, and the 

rig was released from Barabba No. 7 on 16th June, 1977. The 
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total programme time was therefore 105 days (15 weeks), of 
which there were 52 days of actual drilling. 

A total of 913.8 m were drilled in the programme 
including 139.5 m of rotary drilling and 774.3 m of HQ 
coring. 581.0 m of 6.1.1 mm diameter core were recovered, 
giving a recovery of 76.31. The low recovery was due to the 
poorly consolidated and very sandy and gravelly nature of 
most sections. Progress rates were 17.6 m per day for 
actual drilling time and 8.7 m per day for total programme 
time. 

For most holes, the target depth to bedrock interpreted 
from seismic data was deeper than that encountered during 
the drilling. This is attributed to the presence of a 5 to 
25 m thick weathered bedrock zone which forms a seismic 
"hidden layer" (Appendix I). 

Barabba Nos. 1 to 5 were completed as water observation 
bores with 1 m screens set at the cleanest part of the main 
aquifer of each hole as indicated by the geophysical logs. 
In Barabba No. 6 the screen was dropped, and subsequent 
fishing operations proved unsuccessful: the hole was there-
fore plugged and abandoned. Barabba No. 7 was plugged and 
abandoned. Additional well data are presented in Appendix 
II. 

C. FORMATION SAMPLING 
All holes were rotary drilled from the surface to 

approximately 20 m with chip samples being collected and 
preserved for each 2 m interval. All holes were then con-
tinuously cored to total depth using a Longyear HQ triple 
tube wireline core •barrel. Due to the unusual nature of the 
bedrock in Barabba No. 4, HQ double tube diamond drilling 
was used to core more of the very hard bedrock. The diamond 
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bit was also needed to drill the siliceous Gull Rock Member 
equivalent in Barabba Nos. 5 and 7. In zones of core loss, 
sludge samples were often collected and preserved with the 
core. All Core, sludge and chip samples are stored at the 
South Australian Department of Mines Core Library. 

Some poor quality water samples were collected by air 
lifting during the programme, but better samples were 
collected by pump testing and bailing after the drilling 
programme was completed. 
D. GEOPHYSICAL LOGGING 

All holes were geophysically logged by the South Aust-
ralian Department of Mines. The three logging units used were 
the Failing Logmaster 6 000 foot model, the Failing Logmaster 
3 000 foot model, and the Neltronic 300 metre model. The 
geophysical logs run during the drilling programme are shown 

in Table 3. -
Electric logs were not run in Barabba No. 6 as the hole 

collapsed after removal of the drill rods, through which the 
nuclear logs were run. Density logs were not run in Barabba 
Nos. 2 to 4 as the probe was not available at the time of 

TABLE 3 
GEOPHYSICAL LOGS RECORDED 

Barabba Hole No. 
Log Recorded 1 2 3 4 5 

Gamma Ray 
Neutron-neutron 
Gamma-gamma (Density) 
Self Potential (S.P.) 
Point Resistance (P.R.) 
16" Normal Resistivity 
64" Normal Resistivity 
6' Lateral Resistivity 

Caliper 
Temperature 

X X .:' V <i«. X X X X 
X X X X X X X 
X X X X 
X X X X X X 
X X X X X if X X X X X J A X X X X X' 1 
X X X X X X 

X X X X ^ 
X X 
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the logging. Caliper logs were difficult to obtain due 
to premature opening of the arms, caused by washouts and 
obstructions triggering the release mechanism. Temperature 
logs were rarely run due to probe malfunctions> insufficient 
available logging time and poor quality of the records due 
to stirring of the mud column by the other probes. (The 
temperature log was run after the other logs, contrary to 
accepted practice, due to the importance of obtaining electric 
log information and the very unstable nature of most holes). 

An uphole seismic velocity survey was carried out at 
Barabba No. 1 using an S.I.E. P19 seismic recorder and a 
Mark Products 3-inch well geophone. Records were obtained 
at 25 m intervals from 134 m upwards. Mudcell resistivity 
tests were performed for all holes except Barabba No. 6. 

STRATIGRAPHY 

A. INTRODUCTION 
The Cainozoic geology of the Mallala/Barabba area of 

the St. Vincent Basin has been little studied. Outcrop in 
the region is limited and a few investigations of the sub-
surface geology as revealed by drilling had been undertaken 
prior to the present work. 

The area adjoins the northern end of the region studied 
intensively by Lindsay (1965, 1967b, 19((9) as part of the 
groundwater investigation of the Northern Adelaide plains. 
It lies south of the inkerman Coalfield, which has been 
studied in detail by Meyer (1976) and reassessed strati-
graphically by Cooper (1977a). 

The only outcrop of pre-Quaternary strata in the area 
occurs on the banks of the Light River, 5 km east of Mallala. 
This was described and .illustrated by Howchin (1912) and was 
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subsequently investigated by Ludbrook (1957, 1959) and 
Lindsay (1969). A preliminary account of the Quaternary 
geology west of Mallala was provided by Walker (1968t 196?) 
with preliminary mapping of the Dublin 1:63 360 sheet ,; The 
surface geology east of Mallala was mapped by Dickinson and 
Coats (1957). Figure 4 shows the surface geology of the 
area. 

B. STRATIGRAPHIC NOMENCLATURE 
The stratigraphic units recognised in the Mallala-

Barabba area during this investigation are, from youngest to 
oldest: 

Post-Miocene Units (?Pliocene-Recent) 
Port Willunga Formation (Oligocene-Early Miocene) 

Ruwarung Member 
Rogue Formation (Late Eocene) 

Gull Rock Member equivalent 
Clinton Formation (Late Eocene) 
Bedrock (?Cambrian-Precambrian) 

Fig. 10 shows that the late Eocene to early Miocene strata 
in this area can be compared with formally defined units 
found elsewhere in the St. Vincent Basin. 

The stratotypes of most Tertiary stratigraphic units in 
the St. Vincent Basin occur in the Willunga Emhayment 
(Reynolds, 1953; Lindsay, 1967a; Cooper, 197?b) and on Yorke 
Peninsula (Stuart, 1970; Harris, 1966) and the stratigraphic 
units used for fthe Tertiary in this report originate from 
these areas.As the Mallala-Barabba area is some distance 
from the type areas, this region is one of nomenclatural 
overlap between the Eocene-Miocene stratigraphic units 
proposed for the Yorke Peninsula on one hand and the Willunga 
Embayment on the other. This problem is further aggravated 
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by the apparent absence of most of the thin lithostratigraphic 
marker horizons (viz. Tortachi'lla Limestone, Chinaman Gully 
Formation, Port Julia Greensand, Throoka Silts) known in the 
St. Vincent Basin. 

The siliceous unit of Oligocene age recorded in Barabba 
Nos. 1, 6 and 7 is most difficult to assign to an appropriate 
stratigraphic unit. Siliceous beds were described by Stuart 
(1970) from stratotype Rogue Formation, and were assigned to 
this unit in the Inkerman Coalfield (Cooper, 1977a). However, 
in the present investigation they have been assigned -to 
the siliceous Ruwarung Member of the Port Willunga Formation 
(Cooper, 1977b). This decision results from the nearby 
identification of the Ruwarung Member in the Dublin area 
(Lindsayj 1967b), and because it is convenient to recognise 
the significant lithological change near the base of this 
interval as the boundary between the Ruwarung Member (above) 
and the Rogue Formation (below). 

The post-Miocene units have not been assigned to form-
ally defined units found elsewhere in the St. Vincent Basin 
as it is difficult to separate lithologies. However, it is 
suggested that an upper clayey zone is comparable to the 
Hindmarsh Clay (early Pleistocene age) and a lower sandy 
zone may be compared with the Carisbrooke Sand (?Plio-
Pleistocene age). 

Fig, II shows the spatial distribution of the units 
recognised from the drilling. 
C. DESCRIPTION OF STRATIGRAPHIC UNITS 

Composite well logs for Barabba Nos. 1 to 7 are presented 
in Appendix III and core log descriptions in Appendix iy. 
A palaeontol.og.ical report forms Appendix V. 
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(1) Bedrock 
The bedrock is an indurated laminated siltstone in all 

holes except Barabba No. 4. Barabba No. 7 was not drilled to 
bedrock. In Barabba Nos. 1, 2, 3, 5 and 6, up to 22 m of 
brown-grey clayey laminated siltstone characterise the 
weathered zone while the underlying unweathered zone com-
prises less clayey, sandy blue/grey laminated siltstone. 
The rock is commonly micaceous and pyritic and has rare 
quartz veins. The laminations are .less than 1 mm thick, vary 
in dip from subhorizontal to 80° and are commonly slightly 
creniilated by a strong cleavage. Rare nodular siderite 
concretions are present in some holes. The correlation of 
this unit with the Precambrian of the Adelaide area is 
uncertain. The fine laminations suggest Tapley Hill Forma-
tion but the lithology is also similar to parts of the River 
Wakefield Sub-group (Forbes B.G., pers. comm., 1977). 

The bedrock in Barabba No. 4 is a pinkish grey, very 
coarse arkose with an interbed of green pebbly diamictite. 
The Upper weathered arkose is greenish grey, very clayey, 
rich in pink feldspar and very coarse grained. Vertical 
streaks of carbonaceous material indicate the presence of 
Tertiary root systems within the bedrock. The interbedded 
diamictite is a fine grained green sandstone with sparsely 
scattered quartz and pink feldspar pebbles and common 
pyrite. The fresh arkose comprises rounded to subangular 
very coarse sand to pebble sized grains of pink and white 
feldspar and quartz with a green mineral, probably chlorite. 
A weak bedding plane at 35° to the core axis is present. The 
stratigraphic position of this unit is also uncertain, but 
it is suggested to be part of the Appila Tillite, derived 
from a granitic basement (Forbes B.G., pers. comm., 1977). 
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(2) Clinton Formation 
Black/brown carbonaceous silty sands and sandy silts 

interbedded with thin bands of clayey lignite characterise 
this unit. It is commonly micaceous, pyritic and has an 
abundance of fossil plant remains. 

The formation is thickest in the south and west, but 
wedges out eastwards towards the Redbanks Fault. It is 
absent in Barabba Nos. 2 and 3 r.'iere it was probably not 
deposited while the thickest intersection recorded is 56 m 
in Barabba No. 1. Where present this unit unconformably 
lies on bedrock. Barabba No. 7 was not drilled deep enough 
to intersect this formation. 

(3) Rogue Formation 
This formation comprises grey silty sands often grading 

to clayey silts down section with rare clays near the base. 
It is carbonaceous, glauconitic and commonly calcareous, 
while pyrite and mica are common in most sections. 

The occurrence of marine fossils is sporadic, although 
sponge spicules are common and turretted gastropods are 
often encountered. Diagenetic leaching of the carbonate 
content has taken place in some sections where only moulds 
and casts of the calcareous fossils are evident. The unit 
has been strongly bioturbated giving rise to a mottled 
appearance. In Barabba Nos. 5 and 7, a hard cemented sand-
stone occurs which is probably equivalent to the Gull Rock 
Member of the Blanche Point Formation, 

Apparently the formation was not deposited over the 
Redbanks Fault scarp in the east as indicated by its absence 
in Barabba No. 2. In the remaining holes the Rogue Formation 
varies in thickness from 5 m to 24 m, being greatest in the 
Central and southern parts of the trough. 
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The base of the Rogue Formation is marked by the down-
hole change from glauconitic, calcareous, bioturbated dark 
grey sandy silts, to the brown/black very carbonaceous silty 
sands of the Clinton Formation. 
(4) Port Willunga Formation 

The Port Willunga Formation comprises calcareous sands 
and silty sands with common hard calcareous and siliceous 
cemented bands at the base of the formation. The formation 
is predominantly green, but may be fawn or yellow where 
limonitic It is richly glauconitic and fossiliferous. The 
clay and silt content gradually increases towards the base, 
with a subsequent decrease in gravel and grit content. The 
sands are mainly fine grained but become coarse towards the 
east (Barabba Nos. 2 and 6), as the margin of the deposi-
tional basin is approached. 

At the base Of the formation in holes No. 1, 6 and 7, a 
series of hard silicified bands represents a marginal develop-
ment of the Ruwarung Member in the area. 

The formation thickens to the south and west, being 
58 m thick in Barabba No. 7 and absent in Barabba No. 5. 
Consequently the northern part of the area includes the 
margin of the depositional basin or an area where erosion 
has removed the unit. The Redbanks Fault appears to have 
little effect on the spatial distribution of the Port 
Willunga Formation in this area, 

The Rogue/?ort Willunga Formation contact is generally 
sharp and is recognised in this study by the first uphole 
occurrence of ;;iliceous/chert nodules characteristic of the 
Ruwarung Member of the Port Willunga Formation, or by the 
rapid upsection change into richly fossiliferous, markedly 
calcareous silty sands having a green, fawn or yellow 
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colour. 
(5) Post-Miocene Succession 

A thin, 30 cm bed of fossiliferous Late Pliocene 
Hallett Cove Sandstone is known from a small outcrop 5 km 
east of Mallala (Ludbrook, 1959). However, only unfossili-
ferous Post-Miocene strata were obtained in the bores drilled 
during this investigation. 

Lithologically, the sediments found in the borehole 
sections are orange silty sands grading to mottled red-b rown 
and grey clays upsection. The lower sands are possibly part 
of the ?Plio-Pleistocene Carisbrooke Sand while the upper 
clays are probably referable to the Hindmarsh Clay of early 
Pleistocene age. Most sandy layers are micaceous and limoni-
tic, contain common granules and pebbles and are unconsolidated. 
The clays are more consolidated but commonly well fractured 
with slickensides on joint surfaces. 

The Post-Miocene' succession forms a 50 to 70 m blanket 
over the entire area, the lower sands being 10-20 m thick, 
and the upper clays 40-60 m thick. 

The base of the Post-Miocene succession is clearly 
marked by the abrupt downward change to fossiliferous 
calcareous silty sands of the Port Willunga Formation which 
are glauconitic in most sections. 
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D. SUMMARY OF BOREHOLE SECTIONS 
(1) Barabba No. 1 - Stratigraphic Summary 

Age Stratigraphic Unit Top 
Cm) 

Base 
Cm) 

Thickness 
Cm) 

Post Miocene 0 64.0 64.0 

Early Miocene 
* Oligocene 

Port Willunga Forma-
ation 

Ruwarung Member 

64.0 
90. 2 

92.0 
92.0 

28.0 
1.8 

Late Eocene Rogue Formation 92.0 111. 5 19.5 

Late Eocene Clinton Formation 111.5 167.6 56.1 

Cambrian/ 
Precambrian 167.6 +187.0 + 19.4 

(2) Barabba No. 2 - Stratigraphic Summary 

Age Stratigraphic Unit Top 
Cm) 

Base 
Cm) 

Thickness 
Cm) 

Post Miocene 0 53.0 53.0 

Early Miocene 
- Oligocene 

Port Willunga Form-
ation 

53.0 79.7 26.7 

Cambrian/ 
Precambrian 79.7 + 88.8 + 9.1 

(3) Barabba No. 3 - Stratigraphic Summary 

Age Stratigraphic Unit Top 
Cm) 

Base 
Cm) 

Thickness 
Cm) 

Post-Miocene 0 63,2 63.2 

Early Miocene 
- Oligocene 

Port Willunga Form-
ation 

63.2 81.6 18.4 

Late Eocene Rogue Formation 81.6 105.8 24.2 
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D 

(4) Barabba No. 4 - Stratigraphic Summary 

Age 

Post-Miocene 

Early Miocene 
- Oligocene 
Late Eocene 
Late Eocene 
Cambrian/ 
PreCambrian 

Stratigraphic Unit 

Port Willunga Form-
ation 
Rogue Formation 
Clinton Formation 

Top 
Cm) 
0 

54.9 

59.4 
65.0 

76.4 

Base 
Cm) 
54.9 
59.4 

65. 0 
76.4 

+ 95.2 

Thickness 
Cm) 

54.9 
4.5 

5.6 
11.4 

+ 18.8 

n (5) Barabba No. 5 - Stratigraphic Summary 

Q 

J 

Age Stratigraphic Unit Top 
Cm) 

Base 
Cm) 

Post Miocene 
Late Eocene 

Late Eocene 
Cambrian/ 
Precambrian 

Rogue Formation 
Gull Rock Member 
equivalent 

Clinton Formation 

0 
53.6 
62. 5 

66.3 

77.5 

53.6 
66.3 
66.3 

77.5 

+ 99. 7 

(6) Barabba No. 6 - Stratigraphic Summary 

Age Stratigraphic Unit 

Post Miocene 
Early Miocene 
- Oligocene 

Late Eocene 
Late Eocene 
Cambrian/ 
Precambrian 

Port Willunga Form-
ation 

Ruwarung Member 
Rogue Formation 
Clinton Formation 

Thickness 
Cm) 

53.6 
12.7 
3.8 

11.2 

+ 2 2 . 2 

Top 
Cm) 

Base 
Cm) 

Thickness 
Cm) 

0 60.2 60.2 

60.2 104,6 44.4 

97. 6 104,6 7.0 

104.6 122.1 17.5 

122.1 142.9 20.8 

142.9 +162.8 + 20.2 

0 
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(7) Barabba No. 7 - Stratigraphic Summary 

Age Stratigraphic Unit 

Post Miocene 0 

Early Miocene Port Willunga Form- 72.1 
- Oligocene ation 

Ruwarung Member liy.i 
Late Eocene Rogue Formation 130.8 

Gull Rock Member 149.2 
equivalent 

E. PETROGRAPHIC EXAMINATION OF CORE SAMPLES 
Eleven core samples were submitted to the Australian 

Mineral Development Laboratories for petrographic examination. 
The samples were selected in an attempt to represent the major 
rock types of the main stratigraphic units. The report of this 

work forms Appendix VI. 
Although there is generally good agreement between the 

petrography and the core logging (Appendix IV), there is some 
discrepancy in the identification of the very fine grained 
mineral components. Therefore, before the major rock types 
are reclassified, further work is necessary on a larger 
selection of samples. 

UNDERGROUND GAS STORAGE APPRAISAL 

A- INTRODUCTION 
In the Northern Adelaide Plains Proclaimed Region, there 

are three main aquifers, designated Aquifers A, B and C (Hydro-
geology Section, 1968), which are defined as follows. Aquifer 
A comprises the Carisb-ooke Sand/Hallett Cove Sandstone/Dry 
Creek Sand and the middle Miocene Port Willunga Formation con-
fined by the overlying Hindmarsh Clay. Aquifer B is that part 
of the Port Willunga Formation which is confined by the Munno 
Para Clay Member of this formation, and Aquifer C is the 

Base Thickness 
Cm) (m) 

72.1 72.1 

130.8 58.7 

130.8 11.5 

+151.2 + 20.4 
+151.2 + 2.0 
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Maslin Sands/Clinton Formation confined by the Blanche 
Point Formation, A similar overall scheme was expected 
for the Mallala/Barabba area. 

Drilling in the Barabba Gravity Low region has shown 
that the Munno Para Clay Member is absent in the area, thus 
there is no separation between Aquifers A and B. This single 
combined aquifer, hereby designated Aquifer A-B, comprises 
the ?Carisbrooke Sand and the Port Willunga Formation over-
lain by the Hindmarsh Clay. Aquifer C comprises the Clinton 
Formation overlain by a sandy equivalent of the Blanche Point 
Formation referable to the Rogue Formation. 
B. CALCULATION OF RESERVOIR PROPERTIES 

The two most important gas reservoir properties besides 
physical dimensions are porosity and permeability. In this 
investigation drill core analysis and electrical geophysical 
logs (supplemented by visual estimation) have been used to 
estimate typical values of porosity and permeability for each 
unit. 

The nuclear geophysical logs run in the holes, gamma-
gamma and. neutron-neutron, are uncalibrated at present and 
therefore cannot be used quantitatively. Observation bores 
Barabba Nos. 1 and 2 were pump tested for hydrological work. 
However, the data obtained from these tests appear difficult 
to interpret in terms of aquifer permeability, and therefore 
are not used in this context. 

Eleven core samples submitted for petrographic examina-
tion by the Australian Mineral Development Laboratories were 
also analysed for porosity and permeability. The results of 
these analyses are included in Appendix VII. 

Porosity estimates have also been derived from the 
electric logs of the drillholes. A standard Schlumberger 
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interpretation method was used (Schlumberger, 1972a, 1972b), 
Calculations were only made for thick clean sands in each 
unit so as to reduce clay content and bed thickness effects 
on the S.P. and resistivity logs. However, the accuracy of 
these calculations is expected to be low due to: 

1. lack of a resistivity tool to measure the mud invasion 

zone characteristics; 
2. difficulty in assigning a "clay-line" to each S.P. log; 
3. broad assumptions used in the interpretation; and 
4. assumptions used in the interpretation method. 
C. INVESTIGATION OF AQUIFER A-B 

As the ?Carisbrooke Sand collected during the drilling 
programme was unconsolidated, no samples were submitted for 
analysis. Also, loss of electric log information on this 
unit occurred in most holes due to casing of holes. However, 
one log evaluation of porosity was possible for a gravelly 
bed in Barabba No. 4. The value obtained was 52% which agrees 
with the visually estimated 35-45%, considering that gravelly 
beds will tend to have higher porosities than the sands 
normally encountered. The permeability of this unit is 
expected to be high as it is generally unconsolidated silty 
fine to medium sands. However, intercalations of clays and 
Silts in many sections would reduce both the porosity and 
permeability of the unit as a whole. 

Porosities for the fossiliferous sands of the Port 
Willunga Formation range from 22-28% (derived from electric 
logs) but increase up to 501 in the porous fossiliferous lime-
stones. The porosities of the cemented bands varies with 
cement content from 1.3-14% (electric logs). However, a 
porosity of 20-30% seems to be typical of the unit as a whole. 
As seen in Appendix VIIy the permeability of this unit varies 
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from very high in the porous units to extremely low in the 
cemented bands. Overall, the Port Willunga Formation has 
high to very high permeability, even though grain size 
decreases with depth. Thus, for Aquifer A-B as a whole, 
a porosity of 25-35% is expected along with a high per-
meability. 

The thickness of this aquifer varies from 10 m in the 
north to over 70 m in the south and is overlain by 20 to 
50 m of Hindmarsh Clay. This clay appears to be moderately 
indurated although core analysis indicates a porosity of 
29.9%. The core analysis of permeability appears to be very 
high but this may be partly explained by the presence of a 
well developed system of slickensides and that gas movement 
through such material would probably be greater than water 
movement. Dessication of the core during transport may also 
have affected the results. The presence of common intercala-
tions of sands and gravels, especially to the north, would 
also increase the permeability. 

As the depth to the base of the Hindmarsh Clay is less 
than 60 m, the effective confining thickness of this unit will 
often be affected by topography. 
D. INVESTIGATION OF AQUIFER C 

The Clinton Formation in this area is up to 56 m thick 
in Barabba No, 1, and is similar in reservoir properties to 
the Maslin Sands in the Willunga Embayment. Porosities of 
19-23% for clean sands have been derived from the electric 
logs, but the lignitic and clayey nature of most of the 
sections indicates that 15-20% would be more acceptable for 
the unit as a whole, From core analysis a moderate to high 
permeability could be expected for this aquifer. 

The sandy nature of the Rogue Formation reduces its suit-
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ability as a confining bed for the underlying Clinton 
Formation. Core analysis gives a porosity of 46% for one 
sample of the Rogue Formation but this appears high con-
sidering the moderate permeability of the sample and its 
petrographic description. Electric logs indicate a porosity 
of 24% for a clean sand zone but an average of 10-20% is 
expected for the whole unit. The permeability of the unit 
is moderate, decreasing towards the south of the area due to 
decx-easing grain size. The presence of the cemented Gull 
Rock Member equivalent in some sections will reduce the 
overall porosity and permeability of this unit. In the 
centre of this area the Rogue Formation is up to 24 m thick. 
E. OTHER POSSIBLE RESERVOIRS 

The possibility of gas storage in sand and gravel 
lenses within the Hindmarsh Clay was also considered but due 
to their very shallow depth (less than 40 m) and small 
storage capacity, they were not investigated. 

The possible use of clay, lignite and cemented inter-
beds within the Tertiary succession as confining beds was 
also examined. However, as they are thin (generally less 
than 4 m) and have variable lateral extent, effective verti-
cal sealing and lateral closure would not be achieved. 
F. LATERAL CLOSURE 

The well-indurated siltstone comprising the fresh 
bedrock, as well as the granitic arkose in the western part 
of the area, is characterized by very low porosity and 
permeability. Core analysis indicates that the overlying 
weathered bedrock zone, up to 22 m thick, has a high poro-
sity and a moderately high permeability. However, desiccation 
of the core during transport may have seriously affected the 
analytical results. The target for lateral closure in this 
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investigation was the overlapping of an upper confining bed 
onto bedrock, thus wedging out the reservoir bed. 

Closure of the Hindmarsh Clays against bedrock to the 
cast is doubtful due to the outcropping of Pliocene sands 
east of the Redbanks Fault, indicating substantial thinning 
of the Hindmarsh Clays in that direction. Similar doubt 
must also be placed on the northern closure, where the clays 
become heavily intercalated with sands and gravels, as shown 
in Barabba Nos. 4 and 5. Closure to the north is important 
due to the general southerly dip of the bedrock in this area 
(Figure II). 

Eastern closure of the Clinton Formation is very good in 
terms of overlap of the overlying Rogue Formation onto bed-
rock. As shown in Fig. II the northern closure does not appear 
to be so good as there is apparent simultaneous thinning of all 
Tertiary units in this direction. However, the actual confining 
properties of the Rogue Formation are poor which discriminates 
against the use of the Clinton Formation as a gas storage zone. 

LIGNITE DEPOSITS 

A, GENERAL 
The Clinton Formation in the St. Vincent Basin is character-

ised by carbonaceous sediments and common lignite seams. In 
the northern St, Vincent Basin these lignite seams are tnick 
enough and shallow enough to be considered economic deposits 
(Clinton, Whitwarta and Inkerman coalfields), 
B, DRILLING RESULTS 

Lignite seams 0.5 to 1.3 m thick were intersected in 
Barabba Nos. 1, 4 and 6 (Table 4). No lignites were inter-
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sected in Barabba Nos. 2 and 3 as the Clinton Formation was 
probably not deposited in their vicinity. Lignite seams 
were not recorded in Barabba No. 5, but very carbonaceous 

TABLE 4 
LIGNITE SEAM INTERSECTIONS 

Hole 
Barabba 

No. 
Lignite Intersection 

from to Thickness 
(m) C"0 Cm) 

Cumulative 
Thickness Cm) 

Overburden/ 
Cumulative 
Thick Ratio 

1 115.1 115.6 0.5 . 

1 130.0 130.6 0.6 
1 132.6 133. 3 0.7 1.8 64 
4 65 . 0 66.3 1.3 1.3 50 
6 122.1 122. 7 0.6 
6 132.2 132.8 0.6 1.2 102 

sands with abundant plant remains indicate the proximity to 
the margin of vegetation accumulation. Barabba No. 7 was j 
not drilled deep enough to intersect the Clinton Formation. | 

The presence of a seam in Barabba No. 4 suggests possible j 
continuity of the lignite seams across the basement high 
from the Inkerman co&lfield into the Barabba Gravity Low. I 

> . ' f 
However, the much thinner seams in the Barabba area indicate | 

i[ a much less favourable environment for vegetation accumula- jj 
tion than the Inkerman area. Lignites in the Barabba area | 

I 
are best developed in the deeper sections and generally thin | 
towards the south. I 1 I l! Two lignite samples were analysed by the Australian | 
Mineral Development Laboratories and the results are included | 

• Ii 
in Appendix VII. These results are typical of South Australia | 

- • I 
Tertiary lignites and are similar to those of the Inkerman J| 
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and Clinton coalfields, except for their low sodium and ash 
content and low sodium/ash ratio. These results are also 
similar to those obtained from Leigh Creek lignites although 
the sulphur content is higher. 

These lignite seams are believed to extend over 
an area of 200 sq km which indicates that 350 million tonnes 
of lignite are present in the Barabba Gravity Low. However, 
the thin nature of these lignite seams and their high overburden/ 
cumulative thickness ratios make them uneconomical at present. 

UNDERGROUND WATER RESOURCES 

A. INTRODUCTION 
In the area covered by the investigation there is very 

little use of underground water, probably due to the lack of 
information available on this resource. Therefore special 
consideration was given during the investigation to the 
exploration for usable underground water. The main aquifers 
in the region were expected to be similar to those in the 
Proclaimed Region of the Northern Adelaide Plains (Hydro -
geology Section, 1968) and have been defined in previous 
sections of this report. 

B. DRILLING RESULTS 
The drilling confirmed a similar hydrogeological environ-

ment in the Mallala/Barabba area to that known from regions 
further south. However, there is no separation between 
Aquifers A and B in this area which causes the formation of 
a single Aquifer A-B. Aquifer C is similar to that known in 
areas to the south. The porosities and permeabilities of 
the aquifers and their confining beds have been discussed in 
previous sections of this report. Therefore, this section 



will mainly be concerned with the pump and bailer testing of | 
the holes drilled during the investigation, ; 

Of the seven holes drilled, Barabba Nos. 1 to 5 were j 
completed as observation bores, details of which are shown j 
in Table 5, while Barabba Nos. 6 and 7 were plugged and { 

• • { 

abandoned. j 

TABLE 5 j ' • I 
I SCREEN PLACEMENT IN OBSERVATION BORES | 

Barabba 
Hole 

Depth to 
From Cm) 

Screen 
To Cm) 

Aquifer Stratigraphic Unit j 
-

No, 1 118.53 119.53 C Clinton Formation j 

No. 2 75.60 76.60 A-B Port Willunga Forma- j 
tion j 1 

NO. 3 62.61 63.61 A-B ?Carisbrooke Sand I 

No. 4 74.04 75.04 C Clinton Formation j 

No. 5 65.00 66.00 - Rogue Formation j | 

On completion of each observation bore^ the screen area 
was developed by water circulation and air lifting. Samples 
collected on completion of this operation were analysed for 
salinity by the electrical conductivity method. After 
several months, pump tests were carried out on Barabba Nos. 
1 and 2 and bailer tests were carried out on Barabba Nos. 3 
and 5. The salinity analysis of samples collected on comple-
tion of these tests as well as those from the air lifting 
operation are presented in Table 6. 

The results of full chemical analysis of the final 
samples from Barabba Nos. 1 , 2 and 5 are displayed in Appen-
dix VII. The Very high salinity of 12 618 mg/1 in Barabba 
No, 1 indicates that Aquifer C would be too saline to exploit 
for most purposes. However, the airlift sample from Barabba 



TABLE 6 
SALINITY TEST RESULTS 

Barabba Air Lift Samples pH Pump/Bailer Test 
Hole Salinity (mg/1) Samples Salinity 

(mg/1) 

No. 1 10 936 7.8 11 924 
No. 2 2 143 8.5 2 397 
No. 3 535* 7.6 3 444 
No* 4 2 297 8.1 
No. 5 407 9.2 1 798 

Note: * denotes only one sample taken. 

No. 4 shows a salinity of 2 297 p.p.m. which may indicate 
that the Shallower parts of Aquifer C are much less saline 
than the deeper sections, and may even be fresh enough to be 
exploited for stock water. This situation may be compared 
to the eastern part of the Adelaide Plains, east of the Para 
Fault, where Aquifer C contains relatively shallow, fresh 
exploitable water. 

The analysis for Barabba No, 2 indicates that water in 
the Port Willunga Formation has a salinity of 2 472 mg/1. 
Although Barabba No. 3 was not pump tested, bailing indi-
cates a salinity of 3 444 p.p.m. for the ?Carisbrooke Sand. 
Therefore, by weighting the indicated salinities according 
to bed thickness, salinities in the order of 2 500 to 3 000 
mg/1 are expected for the Aquifer A-B, Such water could 
well be used for stock water for most animals. Although 
this water could also be used for irrigation of more salt 
tolerant pastures, the lack of drainage in the clay soils 
covering most of the area would cause rapid salt build-up in 
the soil. 
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The screen in Barabba No. 5 was placed in a partly 
silicified zone in the Rogue Formation, which may explain 
the relatively low salinity but very high pH of the sample 
analysed. The very low production rates expected for this 
unit would eliminate the possibility of exploiting it for 
any water production. In the less silicified parts of this 
unit, the clay content would cause similar low production 
rates. 

The drawdown data obtained from the pump testing of 
Barabba No. 1 and 2 are difficult to interpret quantitatively, 
probably due to flushing of clay and silt material during 
the test. However, as the pumping rate was approximately 
4.5 Kl/hr (1 000 gal/hr), it was estimated that a water 
production bore could produce at a rate of 7-9 Kl/hr (1500-
2000 gal/hr) from both aquifers, A-B and C. It should be 
noted that the low production rates estimated from these 
tests may, in part, be due to the use of screens only 1 m 
long. 

PALAEOGRAPHY AND TECTONIC HISTORY 
The geophysical surveys and drilling carried out during 

this investigation have given a clear picture of the bedrock 
configuration of the Barabba Gravity Low. The eastern 
margin of this basinal feature is delineated by the Redbanks 
Fault, along which relative upthrust of the eastern bedrock 
high of approximately 200 m has occurred. The western 
bedrock high has a relative upthrow of approximately 80 m 
along what appears to be a major tectonic zone. The basinal 
feature is shallow in the north, separated from the Whitwarta 
coalfield by a probable east-west fault, and gently dips to 
the south where it is separated from the Proclaimed Region 



- 3 7 -

of the Northern Adelaide Plains by an east-west bedrock 
ridge. 

Stratigraphic evidence from many areas in the St.. 
Vincent Basin suggests that the first main period of fault-
ing occurred during the earliest Tertiary, prior to the 
deposition of Cainozoic sediments. The Mallala/Barabba area 
is probably similar in tectonic history to most other areas 
in the basin, at least with respect to the main phase of 
faulting. The eroded form of the entire bedrock surface in 
this area suggests that a major river system was developed 
prior to the faulting. The trough-shaped nature of the 
feature and the apparent enlargement of river channels to 
the south, as indicated by processed seismic reflection 
sections, indicates that this river system matured from the 
north to the south. Subsequent to faulting, erosion of the 
upfaulted areas provided sediments to the downfaulted regions 
(i.e. the Barabba Gravity Low) during the late Eocene. This 
erosion was concentrated on the fault scarps and caused the 
reduction of relief across these faults (i.e. the Redbanks 
Fault). This is in contrast to other faults in the St. 
Vincent Basin (e.g. the Para Fault) where contemporaneous 
faulting and sedimentation has produced a marked fault 
scarp, as indicated by gravity profiles (Rowan, 1967). 

Following early Tertiary faulting in this area, erosion 
continued to supply sediments to infill the trough. The 
Tertiary units (Oligocene and younger) overlapped the rem-
nants of the fault scarps and the bedrock highs in the east 
and west with Quaternary sediments forming a blanket cover 
over the entire area. There appears to have been minimal 
deformat ion of the Cainozoic sediments after deposition, 
suggesting that probably only one phase of faulting has 
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occurred in the area. This single phase of faulting is in 
contrast to some other areas of the St. Vincent Basin (e.g. 
Noarlunga and Willunga Embayments). 

CONCLUSIONS 
The drilling programme confirmed the existence of two, 

rather than three, gas storage targets in the Barabba Gravity 
Low: the absence of the aquiclude which separates Aquifers 
A and B in the Proclaimed Region of the Northern Adelaide 
Plains to the south results in a single, thick Aquifer A-B 
in this area. Aquifer C is similar to that known in the 
Proclaimed Region. 

The porosity of Aquifer A-B is 25-35% and the per-
meability is expected to be high. However, the confinement 
of this aquifer by the overlying Hindmarsh Clay is not good. 
This is due to the apparent high porosity and gas permeability 
of this unit, the presence of common intercalations of sands 
and. gravels, and the poor lateral closure against bedrock, 
especially to the east. Shallow depth to base and effects 
of topography also make this unit unsuitable as a confining 
bed. Therefore Aquifer A-B would not make a suitable under-
ground gas storage zone. 

Aquifer C has a porosity of 15-20% and a moderate to 
high permeability in this area, thus making it an attractive 
reservoir target. However, the moderate porosity, 10-20%, 
of the overlying Rogue Formation and its moderate permeability 
make this unit a poor confining bed for Aquifer C. Lateral 
closure of this aquifer to the east is good and a similar 
situation is expected to the west. However, the northern 
closure is more doubtful due to simultaneous thinning of all 
Tertiary units in this direction. Therefore> Aquifer C 
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would also be unsuitable as an underground gas storage zone. 
The drilling has shown that at least one lignite seam 

appears to be continuous from the Inkerman coalfield into 
this area, and that the composition of the lignites of both 
areas is similar. However, the seams are much deeper and 
thinner in this area, and therefore would be uneconomical in 
terms of mining. 

Water salinities of 2500-3000 mg/1 for Aquifer A-B 
indicate that stock water could be produced from this source. 
However, low production rates would necessitate slow pumping, 
such as windmill pumping. Although salt tolerant pastures 
could be irrigated with such water, lack of good drainage of 
the clay soils covering most of the area would cause rapid 
build-up of salt in the soil. Salinity of the order of 
12 000 mg/1 can be expected from the deeper parts of Aquifer 
C, which excludes exploitation of this water for most pur-
poses. Where this aquifer becomes shallow, lower salinities 
can be expected, but water use would be restricted to stock 
water. 

RECOMMENDATIONS 
It is recommended that no further exploration ior 

underground gas storage targets be carried out in the region 
of the Barabba Gravity Low. However, further testing of the 
groundwater quality from Aquifer A-B should be carried out 
to verify the results indicated by the limited testing done 
during this investigation. More work is needed to explore 
for shallow groundwater suitable for irrigation of the clay 
soils covering most of the area. 

Future exploration for underground gas storage targets 
should be concentrated around Two Wells, south of this area, 
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and Aquifer C be made the reservoir target. Reasons *'or 

this suggestion are: 
1. sediments will become more typical of the Willunga 

Embayment sequence, thus the Blanche Point/Rogue Forma-
tions will be less permeable and make a more suitable 
confining bed for the Maslin Sands/Clinton Formation 
iAquifer C); 

2. probability that the bedrock ridge separating the area 
covered in this investigation, from the Northern Adelaide 
Plains Proclaimed Area to the south will form a northern 
closure for the southerly dipping Aquifer C; 

3. the Redbanks Fault will continue to the south and 
provide an easterly closure for Aquifer C; 

4. possible presence of clays and sands beneath Aquifer C, 
thus providing a second reservoir target; 

5. thicker Tertiary sections indicated by drilling and 
gravity data; 

6. lack of use of Aquifer C as a water producer due to 

high salinity; and, 
7. unfavourability of Aquifers A and B as reservoir tar-

gets due to shallow depth, doubtful lateral closure and 
high groundwater production. 
The features essential for lateral closure which need 

detailing are the east-west bedrock ridge and the part of 
the Redbanks Fault lying south and east of this ridge. The 
intersection point of these two features will need to be 
Closely Studied as it is of paramount importance in lateral 
closure. Drilling Would be required to evaluate reservoir 
and confining bed properties as well as to give geological 
Control to geophysical interpretation. 



-41-
BIBLIOGRAPHY 

American Geological Institute, 1960 : Dictionary of Geo-
logical Terms. Dolphin Books, 545 p. 

Bennett, C.J., 1970 : A Gravity Survey of portion of the 
ADELAIDE 1:250 000 Map Area. Mineral Resour. Rev. S. 
Aust. 128, pp. 99-103. 

Bowering, O.J.W. and Selby, J., 1977 : Underground Water in 
the Adelaide Metropolitan Region. Mineral Information 
Series, S.A. Dept. Mines, 16 p. 

Chattermole, A.J., 1977: Pocket Year Book of South Australia 
No. 60. Australian Bureau of Statistics, Adelaide, 192 

P-
Cooper, B.J., 1977a: Tertiary Stratigraphic Nomenclature in 

the Inkerman-Balaklava Coalfield. Q. geol. Notes, 
geol. Suv , S. Aust., 61, pp. 2-6. 

Cooper, B.J., 1977b: New and Revised Stratigraphic Nomen-
clature in the Willunga Embayment. Qs geol. Notes, 
geol. Surv. S. Aust, 64, pp. 2-5. 

Cornish, B.E., 1964: Light No. 1 - Well Completion Report. 
Unpublished Report S.A. Dept. Mines, Rept. Bk. 59/113. 

Dickinson, S.B. and Coats, R.P., 1957: Kapunda 1:63 360 
Geological Map Sheet. Geol. Surv. S. Aust. 

Dobrin, M.B., I960: Introduction to Geophysical Prospect-
ing. McGraw-Hill, New York, 446 p. 

Green, R., 1974 : The Seismic Refraction Method - A Review. 
GeoexploratiOn V12, pp. 2 59-284. 

Harris, W.K., .1966 : New and Redefined Names in South Aust-
ralian Lower Tertiary Stratigraphy. Q. geol. Notes, 
geol. Surv. S. Aust. 20, pp. 1-3. 

Hawkins, L.V., 1961 : The Reciprocal Method of Routine 
Shallow Seismic Refraction Investigations. Geophysics, 



- 4 2 - : 

Vol. XXVI, No. 6 (November, 1961), pp. 806-819. 
Howchin, W., 1912 : On an outlier of older Cainozoic rocks 

in the River Light near Mallala. Trans. R. Soc, S. 
Aust., 36, pp. 14-20. 

Hydrogeology Section, 1968 : Northern Adelaide Plains 
Groundwater Study to May, 1968. Vols. I and II. 
Unpublished Report S.A. Dept. Mines, Rept. Bk. 67/123. 

Lindsay, J.M., 1965 : Stratigraphy and Micropalaeontology of 
three deep bores, Hundred Port Gawler. Unpublished 
Report S.A. Dept. Mines, Rept. Bk. 60/51. 

„ , 1967a : Foraminifera and Stratigraphy of the 
type section of the Port Willunga Beds, Aldinga Bay, 
South Australia. Trans. R. Soc, S. AUst., 91, pp. 93-
109. 

, 1967b : Adelaide Plains Sub-Basin Stratigraphy 
and Micropalaeontology. Summary Report No. 4. Un-
published Report S.A. Dept. Mine/s, Rept. Bk. 64/6* 

, 1969 : Cainozoic Foraminifera and Stratigraphy 
of the Adelaide Plains Sub-Basin, South Australia. 
Bull. geol. Surv, S. Aust. 42, pp. ,1-60. 

: . . , and Bennett, J., 1973 : Tertiary Stratigraphy of 
three deep bores in the Waikerie area of the Murray 
Basin, Rep. Invest. Dept. Mines S. Aust. 38, pp. 1-33. 

Ludbrook, N.H., 1957 : The Molluscan fauna of the Pliocene 
strata underlying the Adelaide Plains. Part IV Gastro-
poda (Turritellidae to Struthiolarxidae). Trans. R. 
Soc. S, Aust, 80, pp. 11-58, 

, 1959 : A widespread Pliocene Molluscan fauna 
with Anodontia in South Australia. Trans. R. Soc. S. 
Aust. 82, pp. 219-233. 



Meyer, G.M., 1976 : Tertiary Brown Coal Deposits in the 
northern St. Vincent Basin, South Australia. Unpub-
lished Report S.A. Dept. Mines, Rept. Blc. 796. 

Parkin, L.W, (editor), 1969 : Handbook of South Australian 
Geology. Geol. Surv. S. Aust., Adelaide 268 p. 

Reynolds, M.A., 1953 : The Cainozoic succession of Maslin 
and Aldinga Bays, South Australia. Trans. R. Soc. S. 
Aust, 76, pp. 114-140. 

Rowan, I.S., 1967 : Gravity Survey of the Northern Adelailc 
Plains. Mining Review ,120, pp. 132-137. 

Schlumberger, 1972a : Log Interpretation Volume 1 - Principles. 
Schlumberger Ltd., New York, 113 p. 

, 1972b : Log Interpretation Charts. Schlumberger 
Ltd., New York, 92 p. 

, 1972c : The Essentials of Log Interpictation 

Practice. Services Techniques Schlumberger, France, 58 

P-
Seedsman, K.R., 1967 : Reflection Seismic Survey - Northern 

Adelaide Plains, 1964. Mining Review 121, pp. 56-59. 
Shepherd, R.G., 1968 : The hydrogeology of the Northern 

Adelaide Plains Basin. Mining Review 125, pp. 8-20. 
, 1973 ; The hydrogeology of the Northern Adelaide 

Plains Basin. Mineral Resour, Rev. S, Aust, 134, pp. 

52-61. 
, i97 7 : Underground Water-Occurrence and Use in 

South Australia. Mineral Information Series, S.A. 
Dept. Mines, 16 p. 

Sheriff, R,E., 1973 : Encyclopedic Dictionary of Exploration 
Geophysics, Society of Exploration Geophysicists, 
Tulsa, 266 p. 



- 4 4 -

Stuart, W.J., 1970 : The Cainozoic stratigraphy of the 
eastern coastal area of Yorke Peninsula, South Aust-
ralia. Trans. R. Soc. S. Aust. 94, pp. 151-178. 

^ , and Von Sanden, A.T., 1971 : The Palaeozoic 
history and structural development of the St. Vincent 
Gulf and environs, South Australia; for Beach Petro-
leum. S.A. Dept. Mines open file env. 1899, unpub-
lished. 

Walker, N.C., 1968 : Preliminary report on the stratigraphy 
of the Dublin 1:63 360 map area. Unpublished Report 
S..A« Dept. Mines,, Rept. Bk. 66/73. 

, 1969 : Cobra Drilling in the Dublin and Vincent 
1:63 360 areas. Unpublished report S.A. Dept. Mines, 
Rept. Bk. 68/84. 

Williams, P., 1977 : Barabba Gravit; Survey Student Project. 
Unpublished Report S.A. Dept. Mines, Rept. Bk. 77/20. 



It '/' $ f 
1 U , 

APPENDIX I 

EFFECT OF WEATHERED LAYER ON SEISMIC 

REFRACTION INTERPRETATION 

Includes Figure 12: Time-Distance Graphs 
of Refraction Spread 
CAL10E 
(Drawing No. 78-106) 



Effects o f weathered layer on interpreted 

deaths to bedrock from seismic refraction records 

Generally, bedrock is easily recognised in drill 

core, even though it is weathered. However, weathering, even 

slight weathering, of the bedrock may affect the seismic velocity 

and cause problems in interpreting depth to bedrock where geo-

logical control is not available. 

On the bedrock high east of the supposed Redbanks Fault 

it has been estimated from seismic refraction data that there is 

a zone of weathering some 15 to 20 m thick, with a velocity of 

2 770 m/s overlying unweathered bedrock which has a velocity of 

approximately 5 000 m/s. Unless there is a sharp transition from 

weathered to unweathered bedrock, the velocity in the weathered zone 

Will gradually increase to that of the unweathered bedrock. 

However, where the weathering zone exists, it is assumed that the 

velocity is constant throughout the zone and that the 2 770 m/s 

can be taken as an average velocity for this zone. 

The effects of having a weathered layer as a hidden 

layer (Green, 1976) on a refraction interpretation in the deeper 

parts of the structure is clearly shown by the time-distance graph 

for CAL10E, a refraction probe shot along the Calomba line. Three 

layers are apparent in Figure 1(a) which correspond to velocities 

of 760 m/s (Quaternary sediments), 1 935 m/s (mostly Tertiary 

sediments) and 4 820 m/s (bedrock), As there is no information 

available on hidden layers such as a weathered bedrock layer, the 

seismic interpretation must be based on the layering apparent in 

the time-distance graphs. Thus, in this case the seismic inter-

pretation is of three layers with the following thicknesses and 

velocities. 



LAYER VELOCITY (m/s) THICKNESS (m) DEPTH (m) 

1 
2 

3 

760 

1 9 35 

4 820 

32 

139 

0 
32 

171 

Thus the predicted depth to bedrock is 171 m. 

Now consider the following cases, each of which would 

produce the same time-distance graph of first breaks. 

CASE 1 

There is no weathered layer present (Figure 1(a)). 

In this case the seismic interpretation would be valid 

and the drill should strike bedrock at 171 m. 

CASE 2 
There is a weathered layer 20 m thick with a velocity 

of 2 770 m/s (Figure 1(b)). 
It can be shown that this layer will not be evident 

on the time-distance graph because refractions from this layer 

will arrive after refractions from, initially, the 1 935 m/s 

velocity layer and then from the 4 820 m/s velocity layer. This 

model gives the following thicknesses and depths. 
LAYER VELOCITY (m/s) THICKNESS (m) DEPTH (m) 

760 32 0 1 
2 

3 

4 

1 935 127 32 

2 770 20 159 

4 820 ? 1 7 9 

Assuming that weathered bedrock is recognised as bedrock 

the drill will be deemed to have entered bedrock at 159 m. This 

is 12 m shallower than the prediction of 171 m made using the 

three layer model. 



CASE 3 

The weathered layer has the maximum thickness it can 

achieve and still remain a hidden layer (Figure 1(c)). 

It can be shown that this thickness is 97 m and the 

model is as follows. 

LAYER VELOCITY (lti/s) THICKNESS (m) DEPTH (m) 

1 760 32 0 

2 1 935 79 32 

3 2 770 97 H I 

4 4 820 ? 208 

In this case the drill will be deemed to have entered 

bedrock at 111 m, 60 m shallower than predicted from the three 

layer model. 

It should be rioted that while the presence of a hidden 

layer will generally cause depths to refractors below this layer 

to be underestimated, the fact that the weathered bedrock forms a 

hidden layer and is recognisable as bedrock will cause depths to 

bedrock to be overestimated. 
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SUPPLEMENTARY WELL DATA 

A. DRILLING EQUIPMENT 

Drilling Rig 

Make/Type: 

Rated Capacity: 

Motor/Power: 

Mast 

Make/Type: 

Rated Capacity: 

Pump 

Make/Type: 

Size: 

Motor/Power: 

Coring Pump 

Make/Type: 

Size: 

Motor/Power: 

B. BARABBA NO. 1 

State Number: 

Location: 

Map Reference: 

Access: 

Ground Elevation: 

Total Depth: 

Drilling Commenced: 

Drilling Completed: 

Mayhew 1000 

1000 feet @ 4h" (305 m @ 10 8 mm) 

Cummins C175 Diesel, 175 HP 

Gardner-Denver tubular 4-way taper 

15.875 tonnes 

Gardner-Denver 5 x 6 FG-FXG-R 

5 x 6 
Rig Powered 

John Bean Triplex model 435 

23/4 

Lister SR 3, 23 HP 

375049001 
Latitude 34022'29"S 
Longitude 138°29'59"E 
Hundred of Grace, adjacent section 490 
ADELAIDE 1:250 000 
Wakefield 1:100 000 
Gravel road 8 km north 6. lallala 

45 m above MSL Pt. Adelaide 

187.0 metres 

4th March, 1977 

14th March, 1977 



Rig Released: 

Status: 

Hole Size: 

Casing: 

Bit Record: 

Drilling Muds: 

Water Supply: 

Coring: 

21st March, 1.9 77 

Completed as water observation 
bore with 80 mm galvanised pipe 
and a i m stainless steel screen 
set at 118.53 to 119.53 metres. 

194 mm to 45.0 m 
120 mm to 131.0 m 
105 mm to 187.0 m 

125 mm black steel to 45,0 m 
80 mm galvanised steel to 118.53 m 

No. 
Used Size Make Type 
1 194 mm Tricone roller Varel 
1 120 mm Tricone roller Varel 
2 105 mm HQTT tungsten D of M 

Rotrol, Supergel, R o u n d MD, CMC Hivis. 

E. & W.S. Water Mains. 

HQTT coring from 20.0 m to 187.0 m 
at 70.7% recovery. 

C. BARABBA NO. 2 

State Number: 

Location: 

Map Reference: 

Access: 

Ground Elevation: 

Total Depth: 

Drilling Commenced: 

Drilling Completed: 

Rig Released: 

Status: 

375021601 
Latitude 34°23'31"S 
Longitude 138°32'27"E _ 
Hundred of Grace, adjacent section 216 

ADELAIDE 1:250 000 
Kapunda 1:100 000 

Gravel road 6 km northeast of Mallala 

69 m above MSL Pt. Adelaide. 

88,8 metres 

21st March, 19 77 

25th March, 19 77 

30th March, 1977 
Completed as a water observation bore 
With 80 mm galvanised pipe and a i m 
stainless steel screen set at 75.,60 m 
to 76.60 m. 



Hole Size: 194 mm to 6.5 m 
120 mm to 80.0 m 
105 mm to 88.8 m 

Casing: 80 mm galvanised steel to 7.5.6 m 

Bit Record: No. 
Used Size Type Make 
1 194 mm Tricone roller Varel 
1 120 mm Tricone roller Varel 
1 105 mm HQTT Tungsten D of M 

Drilling Muds: Rotrol, CMC, Romud MD 

Water Supply: E. &W.S. Water Mains. 

Coring: HQTT coring from 19.8 m to 88.8 m 
at 84.6% recovery. 

D. BARABBA NO. 3 

State Number: 

Location: 

Map Reference: 

Access: 

Ground Elevation: 

Total Depth: 

Drilling Commenced: 

Drilling Completed: 

Rig Released: 

Status: 

375021501 

Latitude 3402 3'32"S 
Longitude 138°31,4 7"E 
Hundred of Grace, adjacent section 215 

ADELAIDE 1:250 000 
Kapunda 1:100 000 

Gravel road 6 km north-northeast 
of Mallala. 

65 m above MSL Pt. Adelaide. 

12 8.8 metres 

31st March, 1977 

12th April, 19 77 

16th April, 1977 

Completed as a water observation bore 
with 80 mm galvanised pipe and a i m 
stainless steel screen set at 62.61 m 
to 63.61 m. 

Hole Size: 19 4 mm to 39.0 m 
120 mm to 70.0 m 
105 mm to 128.8 m 
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Casing: 

Bit Record: 

Drilling Muds: 

Water Supply: 

Coring: 

E. BARABBA NO. 4 

State Number: 

Location: 

Map Reference: 

Access: 

Ground Elevation: 

Total Depth: 

Drilling Commenced: 

Drilling Completed: 

Rig Released: 

Status: 

Hole Size: 

Casing: 

- A — 

127 mm black steel from 13.0 to 
39.0 ft 
80 mm galvanised steel to 62.61 m 

No. 
Used Size Type Male 
1 19 4 mm Tricone roller Varel 
1 120 mm Tricone roller Varel 
2 105 mm HQTT tungsten D of M 

Rotrol , CMC, Romud MD 

E. & W.S. Water Mains. 

HQTT coring from 19.0 m to 128.8 m 
at 85.0% recovery;. 

330042802 

Latitude 3'4°17,51"S 
Longitude 138°25'35"E 
Hundred of Dalkey, adjacent to 
section 428. 

ADELAIDE Is 250 000 
Wakefield Is 100' 000 

Gravel road; 3 km northwest of Pinery. 

40 m above MSL Pt. Adelaide. 

95.2 metres 

16th April, 1977 

23rd April^ 1977 

28th April, 19 77 

Completed as a water observation bore 
with 80 mm black pipe and a i m 
stainless steel screen, set at 74,04 m 
to 75.04 m. 

194 mm to 19.5 m 
120 mm to 80.0 m 
105 mm to 95.2 m 

80 mm black steel to 74,04 m 
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Bit Record: 

Drilling Muds: 

Water Supply: 

Coring: 

F. BARABBA NO. 5 

State Number: 

Location: 

Map Reference: 

Access: 

Ground Elevation: 

\Total Depth: 

Drilling Commenced: 

Drilling Completed: 

Rig Released: 

S tatus: 

Hole Size: 

Casing: 

-5-

No. 
Make Used Size Type Make 

1 19 4 mm Tricone roller Varel 
1 120 mm Tricone roller Varel 
2 105 mm HQTT tungsten D of M 
1 105 mm HQW/L diamond Diabort 

Rotrol, CMC, Romud MD 

E, & W.S. Water Mains 

HQ coring from 19.7 m to 95.2 m at 
70.1% recovery. 

330041002 

Latitude 34°16'05"S 
Longitude 138026'35"E 
Hundred of Dalkey, adjacent 
section 410. 

ADELAIDE 1:250 000 
Wakefield 1:100 000 

Gravel road 10 km west of Owen, 
5 km north of Pinery. 

51 m above MSL Pt". Adelaide 

99.7 metres 

28th April, 1977 

6th May, 19 77 !i 

11th May, 1977 

Completed as a water observation bore 
with 80 mm black pipe and a i m 
stainless steel screen set at 65.0 m 
to 66.0 m. 

194 mm to 25.0 m 
120 mm to 70.0 m 
105 mm to 99.7 m 

80 mm black steel to 65.0 m 



- 6 -

Bit Records: 

Drilling Muds: 
Water Supply: 
Coring: 

G. BARABBA NO. 6 
State Number: 
Location: 

Map Reference: 

Access: 

Ground Elevation: 
Total Depth: 
Drilling Commenced: 
Drilling Completed: 
Rig Released: 
Status: 

Hole Size: 

Casing: 
Bit Record: 

Drilling Muds: 

NO. 
Used Size 
1 19 4 mm 
1 120 mm 
1 105 mm 
1 105 mm 

Type 
Tricone roller 
Tricone roller 
HQTT tungsten 
HQW/L diamond 

Make 
Varel 
Varel 
D of M 
Diabort 

Rotrol, CMC, Romud MD 
E. & W.S. Water Mains. 
HQ coring from 21.0 m to 99.7 m at 
75.1% recovery. 

375005502 
Latitude 34o27'10"S 
Longitude 138o32'05"E 
Hundred of Grace, adjacent section 55 
ADELAIDE 1:250 000 
Kapunda 1:100 000 
Gravel road 3 km southeast of Mallala 
43 m above MSL Pt. Adelaide 
162.8 m 
12th May, 19 77 
21st May, 19 77 
2nd June, 19 77 
Plugged and abandoned after un-
successful fishing attempts to 
recover lost screen. 
194 mm to 38.5 m 
105 mm to 162.8 m 
Casing recovered after loss of screen. 
No. 
Used 
1 19 4 mm Tricone roller Varel 
1 120 mm Tricone roller Varel 
1 105 mm HQTT tungsten D of M 
Supergel, .Rotrol, Hydropol 



Water Supply: 
Coring: 

H. BARABBA NO. 7 
State Number: 
Location: 

Map Reference: 

Access: 

Ground Elevation: 
Total Depth: 
Drilling Commenced: 
Drilling Completed: 
Rig Released: 
Status: 
Hole Size: 

Cas ing: 

Bit Record: 

Drilling Muds: 
Water Supply: 
Coring: 

E. & W.S. Water Mains. 

HQTT coring from 20.0 m to 162.8 m at 
74,1% recovery. 

375057001 
Latitude 34U27'30"S 
Longitude 138°29'39"E 
Hundred of Grace, adjacent section 570 
ADELAIDE 1:250 000 
Wakefield 1:100 000 
Gravel road 3 km southwest of Mallala 
35 m above MSL Pt. Adelaide 
151.2 m 
2nd June, 1977 
16th June, 1977 
16th June, 1977 
Plugged and abandoned 
120 mm to 20.0 m 
105 mm to 151.2 m 
Casing recovered on completion 
of drilling 
No. 
Used Size 
1 120 mm 
1 105 mm 
1 105 mm 

Type 
Tricone roller 
HQTT tungsten 
HQW/L diamond 

Make 
Varel 
D of M 
Diabort 

Supergel, Rotrol, Hydropol 
E. & W.S. Water Mains. 
HQ coring from 20.0 m to 151,2 m 
at 78.6% recovery. 
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APPENDIX III 

COMPOSITE WELL LOGS 

CONTENTS DRAWING NO, 

Figure 13: Borehole BARABBA No. 1 77-1008 

Figure 14: Borehole BARABBA No. 2 77-1009 

Figure 15: Borehole BARABBA No. 3 77-1010 

Figure 16: Borehole BARABBA NO. 4 77-1011 

Figure 17: Borehole BARABBA No. 5 77-1012 

Figure 18: Borehole BARABBA NO * 6 77-1013 

Figure 19: Borehole BARABBA No. 7 77-1014 



FIG. 13 

COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

STATE: SOUTH AUSTRALIA 

BARABBA NO. I 

| !250OOO MAP S H E E T ; A D E L A I D E 

BASIN: S T , V I N C E N T 

I*. 1 0 0 0 0 0 MAP S H E E T : W A K E F I E L D 

WELL STATUS : O B S E R V A T I O N BORE 

LOCATION Lot 34"22'29" S Long I38° 29' 59*'E 
' * HUNDRED GRACE 

SECTION ADJ. 490 

ELEVATION 45 m. above MSL 
DATE 5PUDDE0 4 (h, MARCH (97? 
DATE ORILUN0 STOPPED 14 lh. MARCH 1977 
DATE SlO RELEASES 21 ir. MARCH 1977 
TOTAL DEPTH 18 7-0 

HOLE Slit MilLtMr»WfS 194 
120 105 

MriUWfXf! 125 80 

f»(«lm| 111.1 0 45'0 450 (310 (310 (87.0 

LOOS RUN 
CAMMA RAY^™™ 
NEUTRON NEUTRON ; 
OAMMA 0AMKA tDENSITY) 
SELF POTENTIAL 
POINT RESISTANCE 
16* NORMAL RESISTIVITY 
M" NORMAL RESISTIVITY 
6" LATERAL RESISTIVITY 
CALIPER 
CALIPER 

LOG <3 I N a T" FROM fm) I fOIro) 
„.„.)•••,,. . — „ 0-4 j (83-4 ' 0 7 (83 '6 O-G 1 (03-6 43-0 j (QS'O 45-0 { (fl G • 0 412* t (86-0 440 j (36-0 40'0 j 134-4 40 0 I 63-0 (Ot-4 T 132-8 

I DEPTH SCALE! I « 4 ( 11200 i . ('200 "j 
11200 j ('200 1 ' I 200 • ' ' H200 1 , K2O0 : 11200 j H200 1 f 4 
(1200 j 

L1TH0L0GICAL REFERS.,NICE 
; „.[ Clay, shale 
'''..] Silt,siltstone 
, ] Sand.sandstone 
'lii'J! Cclclte,limestone 
"1111 "j Cool , lignite 

Granules, pebbles 
Llgnila pods 
} Llgnitic clay 

o I Qtiarlj 
_PVJ Pyriie 
vj Micaceous 
ij Carbonaceous 
fa | ferruginous 
'? I Glaucon.tie 
^ J Siliceous 
Tj Calcareous 

«a j Carbonate fragments 
• j Fdssili'erous 
T j FeldSpatbic 

^ v'i * GypsilerouS 
M" I Manganese 
Ĥf J HumiC 
L 4 I uignitic 

0 430 45-0 118-33 

I'M (18-33 '« ((9-S3 m. 

MUD resistivity (('5 Ohm-metres at' 20"C 
OTHER Velocity survey at 25 ni. Interval frpln (34 m, upwards 

DRILLED by s,a. department of mines 
drilling method rotary 
LOtiGED BY S.A. DEPARTMENT OF MINES 

L1THOLOOY C.D, Cockshell 
COMPILED C.O. Cockshell 
DRAFTED N. Sandercock 
DRAWING NUMHER 77- 1000 

LITHOLOGIGAL DESCRIPTION 

SURFACE-20 9 m CLAY.Mottled red-brown and craom w»th minor silt and -Ptne Bond becoming common rtCOr the base;. Trace of carbonaceous itio+cnal ond rriusCoVite mainly ricor the. 'top. 

44 0-64'Om. SILTY SAND U SANDY CLAY, Send frequently mot-tied ocongi and pole, grey-green > commonly Olayey olid medium grained,Granules qra; carbonaceous rnatcnal common near -top. Trace of opaques and muscovit-e. Clay is light green one! whita., fipely sandy artd near* top Is sitfy. Tftfri band of white tdleafeous sandy clay near base.. 

20-8-44 Orirt. In-lcrbedded SILTY CLAY V CLAYEY SAND. Cloy s mcHlcd orange-red ond pale orEefi»grey and •frequently -finely sandy. Sand ia Orange ond fine, groined ond contains rofc quartz granules. In parV heavily iron stained. Frequent manganewz. coated surfaces. 

S4 0»90 2m CALCAREOUS SAND. Gneen, highly calcareous dnd •PosBiliferous., becoming glouconitic toward base. Fine grained (eommon thin in+trbtds of ford, colcarcous cemented rnediurn sandstone." Towards base becomes cloyey, ? carbonaceous and frequently pyritic 

90 2-92 0m. SILICEOUS CALCAR-EOUS SANDSTONE. Very; hard ond glouconitic , Grej.fme groined with common pyrifc, Rare mlerbeds oF less siliceous (Softer moteriol. 
92 0" 109 Om QLAI/C0NI7IC SAND Dark gr'e.y.fine, groined ond carbon*" oceous. Slightly calcareous in part With rara marine fo»»ils. Troca of pyrite and micai 

109 0-HI 5m. UGKITIC SILTY CLAY. 0ork grey, sightly calcareous and Finely sandy. Troce of globconitc Odd muscovtte. 
III H-W B m CARBONWIEOUS SAND k 



0 7§' 

" 1 
d: 

SURFACE-20 8m CLAY. Mottled red-brown and creom Wi th minor Silt and fine sand becoming common near the base. "Trace of carbonaceous material and mur>covite mainly near the, top. 

20-8-44 0m. Inter bedded SILTY CLAY S< CLAYEY SAND. Clay s mottei orange-red ood pole green-grey and frequently •Finely sandy. Sand vs orange and f ina grained and contains rore quartz granules. In part heavily iron stained. Frequent manganese coatcd surfaces. 

4+0-64 0hi, SILTY SAND t. SANDY CLAY. Sand frequently mottled orpngz and pale, grey-green, Commonly clayey and medium grained,Granules and carbonaceous material common near -fop. Troce of opaques and muscovit-e. Clay is light gr̂tn ond white, finely sondy and near top is silfy, Thin band of white calcareous sandy day near base.. 

111-3*131.&m- CARBONACEOUS SAND if CLAYEY LIGNITE. Sands are-black and very .fine groined with (abundant pods of clayey lignite ond plarit remains. Lignites ore thin, very clayey and slightly si!>y m part. 

64 0 - 9 0 2 m CALCAREOUS SAND. 
Green , h igMy c o l c a r c o u s ond 
•foaslliferousv becoming g laucon i t i c 
t o w a r d b a s e . Fine g r o i ned , c o m m o n 
th i n i n t e r bed s of rord, ca l ca reous 
cemented medium sandstone. 
Towards b a s e becomes c layey, 
? carbonaceous a nd frequently pyritic. 

90 2-920 m SILICEOUS CALCAR-EOUS SANDSTONE, Very hard and glauconitic . Grey,fine grained with common pyrite, Rare interbeds of (ess siliceous,softer material. 
92'0- |09Gm GLAUCONITIC SAND. Dark grey, fine grained ond carbon oceous. S|ightly calcareous in part With tore marine fossils. Trace, of pyrite and mica. 

109 0-111-5 m, LIGNITIC SILTY CLAY. Dork grey,slightly calcareous ond finely sondy,Troce of glouconite ond muscovite, 

131 8 -136 6m USN1TIC CLAY fc, , CLAYEY LIGNITE. Cloy is block wl*- • , abundant pods of cloyey lignite and plant remains. Lignite is silty in part and black. 
136 6 " 158 7 nr. CARBONACEOUS SILTY 
SAND. Brown , very fine, groined and 
r o r d y c loyey Common zones 
con ta in ing a b u n d a n t pods of c layey 
l igni te and p lan t r ema ins inc lud ing 
t r e e r o o t ve ins . Becomes m o t t l e d 
b r o w n a n d w h i l e near Case, 

l5S-7- l67 '6 m CARBONACEOUS 
GRAVELLY SAND. Brown,coorsegrained 
Slightly ciayty mport . Rare doyey 
lignite p o d s near top 
167 6 - 1 6 9 1 m py r i t i c p e b b l y \ SANDSTONE. Grey,coarse grained ortĝ-. w-jr , WW1 y, Ullltu 'W try hard. Pyflte content up to /-. / 
169 I m - T D . LAMINATED SILT STONE Buff-grey weathered zone at top gradually becoming blue-green, hard ond fresh Clay very common in weqthered tone,, Well cleaved in part and rare irregular quartz veins Up to lo mm thiefc. Laminations less thin t mm thick 



ffp 

FIG. I 4 

COMPOSITE WELL LOG 

SOUTH A U S T R A L I A N D E P A R T M E N T OF MINES 

BARABBA NO, 2 

STATE! SOUTH AUSTRALIA H 2 5 0 0 0 0 M A P S H E E T : A D E L A I D E : IOOOOO MAP S H E E T : K A P U N D A 

B A S I N : ST . V I N C E N T W E L L STATUS ! O B S E R V A T I O N B O R E 

LOCATION Lot 34°2S'3t"S Long (38° 32'2/" E HUNDRED GRACE 
SECTION A O J , 2|6 

ELEVATION 6 9 m, above MSL 
DATE SPUDOEO 21 St, MARCH 1977 DATC DRILLING STOPPED 25 til. MARCH 1977 OATC RIO RELEASED SO lh. MARCH 1977 , 
total depti, a s ' 8m. 

LITHOLOGICAL REFERENCE 
LOGO I N G 

HOLE SIZE 194 
120 105 

!0"-l 6*5 
8 0 - 0 
8 8 8 

0 6-3 800 

0 

7S-6 10 76-6 m. 

LOGS RUN 

GAMMA RAV 

NEUTRON NEUTRON 

GAMMA GAMMA (DENSITY)' 

SELP POTENTIAL . 

POINT RESISTANCE 

16* NORMAL RESISTIVITY" 

64" NORMAL RESISTIVITY 

6' LATERAL RESISTIVITY 

TEMPERATURE 

CALIPER 

FROM |ml 0 0 
s o 
6 0 " tO-O S'O 6*0 O 

TO (ml 

084 884 
88-6 98'8 87 7* 85*8 8 8 0 

' 8 8 * 8 

j 
-f 

DEPTH: SCALE 
I' 200 
(1200* 

T 

11200 (.•200 1200 ' 11200 It 200 t-200 

Clay, shale L°J Quartz [Co] Carbonate fragments 

ILJ Slit, siltstone L£1 Pyritfl LZJ Fossiliferous 

: 1 Sand, sandstone LrJ Micaceous L l ) Feldspothlc ! 

Siill Calclte, limestone L i J Carbonaceous G/pslferous 

fed Cool, lignite f fe | Ferruginous pMnl Manganese 

Granules, pebbles m Glouconitic r ̂  i 
: Humj 

Hurolc f 
Lignite pods C£l Siliceous •52 Llgnitic 

Llgnltie cloy L U Calcareous r 
MUo resistivity 6*0 Ohm-metres bl 20'9°C 
other * 

DRILLED BY S.A, DEPARTMENT OF MINES DRIILINO METHOD . ROTARY LODGED BY S.A. DEPARTMENT Of MINES 

LITHOLOGY C.O, Cocltshall 
COMPILED C O. Cockshell. 
DRAFTED N, Sandercock 
DRAWINO NUMBER 77-* 1009 

J' 

$/, ''' c 
' 'Ii 

LITHOLOGICAL DESCRIPTION 

SURFACE -21-8 m CLAY Mottled red 
brown arid crrom-grty, sllgHiffy sandy 
and' oil+y, very limonWic, Humic at top. 
S a n d is Fine grainx.d, Minor gravel 
Pragrncntu hear tap. 

21 0- 50 9m BII-TY CLAYEY SANO, MoHltd orange, and grey in colour. Fine to coaree groinid ond -frequently grayelly, Lirtionltc and opaques common With 6(lty day beds becoming common near the, ba«e. 

50-8-53-Om CLAYEY SILTY SAND \ Crey-orangc. fine gnointd Eond with 
minor orovel, 
6 3 0 - 7 9 - 7 m . In te rbedded b a r d ond 
s o f t VERY CALCAREOUS SILTY FINE SAND, 
Orange, a n d l imonitic a t t o p g r a d i n g 
to g r e e n w i t h d e p t h . Hand b a n d s 
are, catcaraous ly , cemented anci 
- t rend t o w a r d I tmestor . . V e r y 
foss i l l fa - rouo w i t h grave l ly b e d s 
c o m m o n . Glaucomte. common wi th 
' t race m i c a , o p a q u e s and g a r n e t s , 
M i n o r i v e t y f e r r u g i n o u s b r o w n 
b a n d s . 

79 -7 rn -TD LAMINATED SILTSTONE. 
Weothered bLiff^grey and clayey at 
t o p grading to f resh blut -grten With 
d e p t h , Limonite and manganese, 
coatings common ond rare quartz 
ve ins subporallel to laminat ions. 
Laminat ions art, less 1Hart I m m / T 
th ick , / 

NEUTRON-NEUTRON 
counts per second 

POINT RESISTIVITY 

5 0 Jt 5 E 



FIG. 15 

COMPOSITE WELL LOG 

SOUTH AUSTRALIAN D E P A R T M E N T OF MINES 

BARABBA NO. 3 
STATE! SOUTH AUSTRALIA 

B A S I N : 

I . - 2 5 0 0 0 0 MAP SHEET i A D E L A I D E 

ST. VINCENT 

I i 1 0 0 0 0 0 MAP S H E E T : K A P U N D A 

WELL S T A T U S : O B S E R V A T I O N BORE 

rN 

LOCATION Lot 3 4 ° 2 3 ' 3 2 " S Long l30°3r47"E 
HUNDRED GRACC 
SECTION A D J 2 | 5 

ELEVATION 65 m. above MSL 

owe spuooeo 31 it. March 1977 OATE DRILLING STOPPED 12 in APRIL 1977 0«S RIO RELEASED 16 111, APRIL 1977 TOTAL DEPTH 128-Om 

L I T H O L O G I C A L R E F E R E N C E 

HOLE Size 194 
120 tos 

12:7 
80 

0 390 70 0 

13-0 
0 

39*0 70 O (28-fl 

390 62'GI 

LOOS RON 

GAMMA HAY 

NFytBOt NEUTRON 
FAMMA IAWMA (0EN5ITYI 

SELF POTENTIAL 

POINT RESISTANCE 

16' NCNMAT. RESISTIVITY 

64° NORMAL RESISTIVITY 

6 TA'FRAU RESISTIVITY 

TCUPCRATURC 
CALIPER 

LOGO I NC3 
FROM (ml 

1-0 
j ' TOIm) 

T "t27'4 " 1:0 
H 0 I I'O tl-0 lO'O lO'O 0 I'O 

IZO'U I2S'Q 120-0 W70 127") 120-2 t28'2 

(DEPTH SCALS •4—• - - -I 
J ( '200 j 

5 H200 I t |I200" | ! : t'200 j " 11200 1 
; 1120*0 J ! 11200 I I " ll 200 1 

a | Ouoru 

> | Pyrite 

Micaceous 

-| Cloy, S|W|« 

'""» ".] Slli.siltstone 
] Sand i sandstone 

nvtai 
Colette, limestone : J j Carbonaceous 

1 ""I Cool,lignite [ Fe | Ferruginous 

,'qf*^] Granules, pebbles 

Lignite pods 

^ Llgnitic clay 

Jf_Ji Glauconitic 

; 3' ( Siliceous 

f l j Calcareous 

• Co | Carbonate fragments 

, E* j Fossiliferous 

r f | Feidspothic 

j Gy } Gypslferous . 

: Mn j Manganese 

Hurn] Hurriic 

TTft l Llgnitic 

».W62<6I «:• 63*61 m 

Ml/-' resistivity (0-5 Ohm-metres at I9°c 
OTHER -

DRILLED 9Y S.A. DEPARTMENT OF MINES 

DRILLING METHOD ROTARY 
LOCOED BY S.A DEPARTMENT OF -MINES 

LITHoLoOY C.O. Cockshell 
COMPILED C, 0. Cocksbtll 
DRAFTED N. Sandercock 
PHAWING NUMDER 7 7 - 1 0 1 0 ft**. 

LITHOLOGICAL DESCRIPTION 

j;St«FACE-2l5m CLAY. Mottled ixd-bnmn I commonly sandy ond silry, Intcrbads of (graveify coarna brawn sand common. |ueneroliy iirnoni+ic but burnic at top, (Opaques common in sandy sect'om 

2 1 - 6 - 5 4 6 m CLAYEY SlLTY SANDS 
ISANDY SILTY CLAYS Mottled oronge 
land grey ivilh common gravel beds 
Sand is •Fine.-rrw'ium groined. 
Generally liiTiertific with t race mica 

I feldspar olid Opaques . 

5 4 - 8 - 6 3 2 m , CLAYEY S ILTY S A N D , 
I White to orange , very f i n e - m e d i u m 
I g ra ined s a n d with grovel bed at loose, 
ILimonite. c o m m o n with t r a c e 
|opoqu43, g a r n e t s o n d feldspar. 

0 3 2 * 0 1 6 m , VERY CALCAREOUS SILTY 
SANDS & SANDSTONES g rad ing toward 
3ANDY L IME5T0NES . Fawn-ye l l ow 

lat fop g r a d i n g to brown-green 
l-toworxis t h e erase. Glouconite ar id 
| limonlte common, Frequently; v e r y 
I f o s s i l i f e r o u s , c o m m o n gravelly beds 
I S a n d s t o r m s a r e ve r y hard arid 
I wall cemented by osteite. 

Q I - 6 - 1 0 5 8 m GLAUCONITIC CARBON-
ACEOUS SAND. Dork gray ar id fine 

(grained iclayey.pyritic and gravelly 
I toward base. Slightly eolcartous 
I ond frtquently fossiliferous, 
I Commonly has bioturbated 
I appear ancc. 

l l O S ' S r n -T ,D . LAMINATED SILTSTONE, 
I Weathered b u f f - g r e y a n d clayey a t 
t o p , g r a d i n g -to f r e s h d a r k g r e y 
s i l t s t one t o w a r d booe . Pyri te common 

I httPr" b a s t v / i t h r a r e quar*t» ve i r t s 
j a u b p a r a l i e l t o iOrn ino t id r ta . 



B A S I N : ST. V I N C E N T W E L L S T A T U S OBSERVATION BORE 

LOCATION Lot 3 4 °2 3*3 2" S 
Long I3Q°3I'47"E HUNDRED GRACE 
s e c t i on A D J . 215 

ELEVATION 63m. above MSL 

DATE SPUDDED 31 St. MARCH (977 DATE DRILLING STOPPED I? th APRIL 1977 DATE RIO RELEASED 16 th. APRIL 1977 TOTAL DEPTH (28'Bm 

L I T H O L O G I C A L R E F E R E N C E 

HOLE SIZE f (94 0 39-0 120 39 0 70 O (03 700 128-8 
. T •„ ,„ 1. 

127 130 390 80 0 62-61 
• MM 62 •61 v 63 61 m 

LOGO I N <3 
LOSS RUN 

GAMMA FIAT ^ 

NEUTRON NEUTRON 

GAMMA TFAWMA (DENSITY! SEL' POTENTIAL, 
POINT RESISTANCE 16* NORMA! RESISTIVITY NORMAL RESISTIVITY 6 vATENAL RESISTIVITY 
TEMPERATURE CALIPER 

FROM (M> I'O ~ 10 
11-0 I (-0 I I'O 
1 0 - 0 

10-0 0 (-0 

TOM 127 4 128-1 
I 2 8 ' 8 128-8 128-0 (27-0 (27-4 I2B- 2 128-2 

--j 
I DEPTH SCALE} 

IJ200 
hsoo 

— . j 

(>200 I'200 11200 (•200 11200 (1200 
(120 

L--.I Cloy, shale L°J "Ouoriz : Co : Carbonoie fragments 

LJ SUr«siltstone L£) Pyrlte i n Fossiliferous 

r 1 Sand, sandstone Iv I Micaceous uJ Feldspathic 

Colclfe, limestone QJ Carbonaceous > 1 Gypsilerous 

t = i Coot, lignite L̂ J Ferruginous "Mn*l Manganese 

Granules, pebbles m Glouconitic 'Hum| Humic 

z l Lignite pods LLJ Siliceous id Llgnitic 

Llgnitic clay [ x ] Calcareous 

MUO RESiStiviir 10-3 Ohm-m«lres ot I9°C 
OTHER 

DRILLED BY S.A DEPARTMENT OF MINES 
DRILLING METHOD R O T A R Y 

LOGGED BY S.A. DEPARTMENT ?F MINES 

L1TH0L0GY C.D. Cockshell 
COMPILED c. D. Cockshell 
DRAFTED N. Sandercock 
ORAWING NUMBER 7 7 - 1 0 1 0 

LITHOLOGICAL DESCRIPTION 

SURFACE-21 5m CLAY. Mottled KJ-brewn 
commonly sandy and ei i ty. Inter bads 
gravelly cooraa brown send common. 
Generally l imoni+ic but- humic o t t op 
O p a q u a s c o m m o n in sandy oec t i o re 

2 I - 5 - 5 4 Bn l CLAYEY SILTY SANDS T 
SANDY SILTY CLAYS .Mottled oronge 
arid Qrey With c o m m o n gravel beds . 
S a n d la-Fine-rnediurri g ra ' ned, 
Geoerolly linnonltic with trace m i c a , 
flt idspor a h d opaque s , 

5 4 ' 8 " 6 3 ' 2 r n . CLAYEY S ILTY SAND . 
White to orange , very f i n e - m e d i u m 
grained sand with gravel bod at base, 
Lirnonite. common with t r a c e 
opaques , gornets a n d fe ldspar. 

0 3 - 2 - Ol16 m. VERY CALCAREOUS SILTY 
SANDS i S ANDSTONES g rad ing toward 
SAMOY L IMESTONES, Fawn-ye l l ow 
at top g r a d i n g to brown-green 
toWaros t he b a s e . Glaueonite a n d 
lirnonite c ammon . Frequently ve ry 
f o s s i l i f e r o u s , c o m m o n gravelly beds 
S a n d s t o n e s a re ve r y Hard a r d 
well Cemented by calcl+e. 

8 ! ' e - I G 5 8 m . GLAUCONITIC CARBON-
ACEOUS SAND. DarU g rey a n d f ine 
g r a i ned * c layey.pyr it ic o n d gravelly 
towond b a s e , S l ight ly c a l c o r e o u s 
o n d f requent l y f o s s i l i f e r ou s . 
C o m m o n l y Has: b i o tu rba ted 
o p p e a r a n c e . 

I O 5 0 m . - T , D , LAMINATED SILTSTONE 
Weathered b u f f - g r e y and clayey at 
t o p , g r a d i n g to f r e s h d a r k g r e y 
oi l tstone t owa rd b a s e . Pynte common 
n e a r b a s e w i t h r a r e auo r tx v e i n s 
S u b p a r d l l e l t o l a m i n a t i o n s . 
Lamina t i on s are less t h a n 2 m m 
thi( iK a n d f r equen t l y f i i ic ly 
c r cnu l o ted . Frequently s t rong ly 
cleaned. 



FIG. 16 

COMPOSITE WELL LOG 

SOUTH AUSTRALIAN DEPARTMENT OF MINES 

BARABBA NO. 4 
STATE: SOUTH AUSTRALIA | i 2 5 0 0 0 0 MAP SHEET s A D E L A I D E 1:100 0 0 0 MAP S H E E T : W A K E F I E L D 

BASIN: ST. V I N C E N T WELL STATUS : OBSERVATION BORE 

LOCATION Ull 34" 17' 51" 5 
Long |3B«25'33"E 

LITHOLOGICAL REFERENCE 

HUNDRED DAI.KEY 
SECTION A D J . 4 2 6 L .. — , i_ooa t na 

ELEVATION 40 m, obove MSL 
} LOSS RUN 

" GAMMA RAT 

| FROM (ML 

to 
TOIROL 

9 4-0 
DEPTH SCALE' - • , .-..4 

' 11200 ! 
NEUTRON .'JTLIRFION ' f 1*0 94*0 ' 11200 1 

OAFE SPUDDED 1 6 J H APRIL 1 9 ? 7 , GAMMA GAMMA IDENSML ' -
94*0 

•* . 1 

DATE DRILLING STOPPED 2 3 r d . A P R I L 1 9 7 7 SELF POTENTIAL , 12*0 95*0 1 | 
+ 11200 1 

DATE RIG RELEASED 28'rh APRIL 1 9 7 7 POINT RESISTANCE 12*0 95*0 1 11200 f 

TOTAL DEPTH 9 5 * 2 M , 16* NORMAL RESISTIVITY 12 0 ..,. gs * • •• i ' ft 200 J 
HOLE SIZE PKU.N.) -
, 1 9 4 0 19 *5 

61" NORMAL RESISTIVITY 

6 LATERAL RE5ISTIVITT 

12*0 
i 
, 12*0 

9 5 * 0 

9 3 * 0 

11200 ; 
' I '200 1 

h 120 19*5 BOO CALIPER t 
) " . . ! . 1 

tOS 80-0 95*2 CALCER . .X „ . J. .... -.Xm̂vhT.-.Ĥ.J 
8 0 0 74'0") 

mom 74-04 16 75'04 m, 

MUO Rtsisriviir 7*5 ohm-wetm at 20«cl 
OTHER • 

DRILLED av s . A . DEPARTMENT OF M INES 

DRILLING METHOD ROTARY fOOOEb at S.A, DEPARTMENT OF MINES 

• J Claytihai« Ouarli Carbonate fragments 

, j $M,$i|tstone Py | Pyrite Fossiliferous 

1 Sand, sandstone v j Micaceous _LJ Feidspothic 

J^j Corbonuceous o> 1 Gypslferous 

Coaljjgnlfe fa J Ferruginous, iî j Mohqonese 

V * * ] Granules . pebbles y j Gloucohtffc HyHij Humie 

** «•»{ Lignite pods S J Siliceous j Ugnitic 

r | Llgnitic clay 1 I ) Colcoreous 

UTHOUOGY C,D, cock»het( 

COMPILED C.Dr Cockshell 
DRAFTED N. Sandercock 
DRAWING NUMBER 77-tOfl 

LITHOLOGICAL DESCRIPTION 

SURFACE" 19-Oni CLAY with interbeds 
o f CLAYEY SAND. Cloys arc. mottled 
orongc-rcd arid -grc/ qr«l sancfc 
Ore orange. and medium-coarze . 
grouped, HUnltc. a t t op , frequently 
trace, silt and s a n d In d a y s . 
Generally limonitic. and commonly 
gravelly. 

190-41 2 m Inter bedded CLAYEY 
SILTY,/SANDS i* CLAYEY SILTS. Mottled 
orange? fand light g rey With Norloble 
limonite content. Rare- grovel one) 
clay beds.Tnice rriica, m.d opaquas. 

4 1 2 - 5 4 9 m. CLAYEY SILTY SANDS. 
Orange ond Pint gro ined, becoming 
coar se groinec -and gravelly toworcf 
booe Limonite very common. 
frequently -forming weak cement. 
54 U9 4 m CALCAREOUS SILTY 
SAHD5, Orange at top grading to 
green at base . Fine-coarse grained, 
richly •fassl/iferous With common 
glouconite and opoques. Frequently 
grades toward' SANDY LIMESTONE. 

59-4-GS-Om,,CLAYEY SILTY SANDS 
Grey, gloucon'rtic, ond medium groined, 
pyrite arid tbnsils common .slightly 
calcoreoLia and trace corbonaceaua/-
motgr io l . ' / 

6 5 0 - 7 6 - 4 m , CARBONACEOUS SILTY 
SAND !• LIGNITE. Brown-black i clayey 
medium sorid, ftjintly «i lcariouo. Blaet 
lignite in seams ond pods,generally 
clayey, Trace pyrite. 

7 6 4 - 8 0 Sm,CLAYEY GRAVELLY 
SANDS Cream-buff, becoming less 
clayey toward base. S a n d coaraa 
groined. Llgnit ic plant rtiof utrebks 
near top but pyrite and feldspar 
c o m m o n toWdrd bose.. Common green 
7 chlorite grains, rort quartx veins 

SQ S - 9 2 S m PEBBLY SANDSTONE 
Green ,very fine groined sond,commonly 
silty with pink feldspar ond quartz 
pebbles,Opoques,?chlorite and 
pyrite common Diarnic+itic 
appeoronce. Quickly grades into , 
underlying unit. / 
92 S m - T D ARKOSE Rnkush-griy 
and very hard, Q u o i t * and pink 
fe 'dopar predominant. White 
plagioclase, carnmo<;!y weathered 
to cloy Very coarse grained, 
Common g.'e&n chlorite grams. 
ft>A5ible.weoK bedding ploriit. indicated 



FIG. 17 

COMPOSITE WELL LOG 
SOUTH A U S T R A L I A N DEPARTMENT OF MINES 

STATE: SOUTH AUSTRALIA 

B A S I N ! 

LOCATION 1 J< 34sl6'OS"S U">3 I38<\26'35"£ HUNWtt DALKEY Stt*nix ADJ. 410 
ELEVATION 51 m. above MSL 

PATE SPUMED 28 ih. APRIL mi • A'l (R.'.l Ii j i'cpoto 6th. MAY 1977 ri't « :. flUfASEO II th. MAY 1977 

BARABBA NO. 5 

1 : 2 5 0 0 0 0 MAP S H E E T ! A D E L A I D E 

ST, V I N C E N T WELL STATUS 

1 1 1 0 0 0 0 0 M A P S H E E T ! W A K E F I E L D 

O B S E R V A T I O N BORE 

L ITHOLOG ICAL R E F E R E N C E 

LOGO I N CI 

nijit it 
99;7 m. 

** n, * 194 0 25,0 120 25-0 70-0 105 70-0 99,7 
>• ' -

'30 0 (I5'0 

' LOOS WJN 
>» 

GAMMA PAY 

NEVTRON MEUTFTOH 

GAMMA GAMMA IPENSITYJ 
SELF POTENTIAL 

POINT RESISTANCE 

16" NQPMAL RESISTIVITY 

NORMAL RESISTIVITY 

6' LATERAL RESISTIVITY1 

CALIPER 

CALIPER 

fROMIml 1-0 
2 ' 0 6'0 13-0 13-0 

2 2 ' 0 

2 2 0 13-0 
2 ' 0 

TOIWI DEPTH SCALEt 

98'B Ir 200 
9B-B H200 1 96*8 1 >200 : < 99-3 1 11200 99'3 1" 200 "I 99*7 1,200 99-7 1'200 \ 99 7 11200 ' 99'4 • t<200 • « ..,-1 

Clay, shole ' O 1 Quartz . c* l Cprbonote trogments 
Silt, siltstone Pyrlte r |. Fossiliferous 
Solid .sandstone Micaceous Feldspathic 

m Coleile. limestone Carbonaceous Orl GypsKerous 

11
 Cool, lignite lisJ Ferruginous Mn ) Moi'flOneitf 

Granules, pebbles LiJ Gioucomilc Hum) Hurmt 
Lignite pods Siliceous iaJ Llgnitic 
Llgnitic c|ay C O Calcareous 

HMOt Stt 65'0itt. 66'0m, 

MUD RtSiSnvifY 10-Q Ghm-m«tr«s ol 19°C 
OTHER # 

ORILIEO BY S .A, DEPARTMENT ( i r M INES 

DRILLING METHOD R O T A R Y 

LOGGED BY S,A, DEPARTMENT OF MINF.S 

UTH0L0GY C,0. COcksh»ll 
COMPILED C,D, Cockshell 
DRAFTED N. Sdhdercock 
DRAWING NUMBER 7 7 - 1 0 1 2 

LlTHOlOGlCAl DESCRIPTION 

SURFACE-je Orri C l A t S k S A N D S Clays1 tViot* fed orongn rcdond cream, frequently aatviy Sands TV.6- urongc mediurngrttined, frequently gravelly. Richly limonit'C 

l 6 o - 4 2 0 m SILTY SANDS V CLAVtY 
SANOY S ILTS, Mottled ornngt-ft, llQfrf-
grey by lirtiontte content. S o n d s 
•fine,- medium groined and often grovcily 
and>stigWly clayey . Gpoqu«,s aammoh 
W?ak lirronite cementing near base, 
Ra re clay- r i ch b a n d s 

42 8 - S3 6 m SILTY SAND Light g r t y 
mus ta rd yellow, fine gra ined >w(th 
common limanlte, miccS and ? carbon-
aceous moteriol. Sl ightly 7 glouconitic 
t oward bci 

536-63MM GLAUCONITIC CARBO"l-\ AC60OS- SvAND. Dark gnsen-black, \ fine>medium grained,f requently clayey and Silty, Gravel common with pyrlte becoming common -toward base. Rare, rritSo arid plant ramoirn, Generally nan calcareous. Frequently hoi) biot-urboted appearance, 
62 5-66-3m SILICEOUS SANDSTONE Very hard,brown "dark grey, fine grained with (Timor softer, less Siliceous inter eolations, Commonly carbonaceous. <36 3-77 Sm CARBONACEOUS SILTY , SAND Brown-black, very fine - fine. 
grained, becoming gravelly toward ase.. Common ligmtic plant remains With minor mica Ond bard T coifipocted bands • Siftghffy mottled j near base. with carbonaceous / content. / 
77 5rn.-TD CLAYEY SILTSTONE Very weathered greenish light grey, wit+i llqnitio plont root .streaks ot tnc top VerVCOrrlmOn contorted Veins of Wijrftorv cJoyier sillstone opto 5 mm thick Common manganese, doatrn̂s ond pyrlte and m,ca groins. Weak IpitlinationS are contorted and -trunc-ated similar -to the, rriamdh lertStS. McderateJy cleaved with common multi coloured major fclcavdge. 'zonsj, / Becomes harder' and leas clayey / toward boae.. . / 



FiG. I 8 

o t 
. I I 

STATE' SOUTH AUSTRALIA 

B A S I N : 

location 34»27'I0"S 
J 138° 32'OS" E 

".Silt: GRACE :>f. -TN ACW 55 
Et-EvATiON 43 m above MSL 

12 m MAY 1977 
,'A-£ :».. h silt MAY (977 •(,(«(; 2nd, JUNE "97? «»"• 162-8 m" 

COMPOSITE WELL LOG. 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

BARABBA NO. 6 

1 - 2 5 0 0 0 0 MAP SHEET •• A D E L A I D E 1 : 1 0 0 0 0 0 MAP SHE ' 

S T V I N C E N T WELL S T A T U S : PLUGGED A N D A B A N D O N E D 

K A P U N D A 

L.OGC3 ING 
' FROM (ml | TOIML (59'B 

158*4 
I57'6 

194 
105 

' ' Q 
38 5 

38 5 162 8 

L.->* Rjn 
JAMMA «A» 
NEUTRON NEUTRON 
GAMMA (JAMMA OCWS'TYI 
SELF WENT.AL, 
POINT RCSI3'ANCC 
.6" NORMAL RESISTIVITY 
SA" NORMAL RESISTiyiTT 
6 LATERAL RESISrjVITf 
CALIPER VALIPER 

MUO RESISTIVITY 
OTHER 

DRILLED BY S . A . DEPARTMENT OF M I N E S 

DRILLING METHOD ROTARY 

LOGGED BY S . A D E P A R T M E N T OF MINES 

11200 "(>200 " 

L I T H O L O G I C A L R E F E R E N C E 

Cldy, shale , a | Quaru . Co [ Carbonate fragments 

Slit, Sllistone 

Sand, sandstone 

, P> | Pyrite 

; V I Micaceous 

IL*I,ul Pbldte. limestone i I | Carbonaceous 

Coal, lignite : j fe | Ferruginous 

fHT*^] Granules .pebbles f V *] Glauconitic 

Lignite pads j 3' | Siliceous 

Lignille cloy | X 1 Calcareous 

. r | Fossiliferous 

, f I Feldspafhic 

O y j Gypslferous 

; Ntn I Manganese 

iHumj Humic 

• t ig | Llgnitic 

LITHOLOGY c, D, Coekthell 
COMPIUO C, p. CocHshell 
DRAFTED N. Sondsrcock 
DRAWING NUMBER 77-1013 jl̂. 

18 2, ' 4 5 8 m SANDY CLAYEY" SILT i 
S ILTY CLAY Silt is mo+tieJ orange • 
brown w t h gr<ien- grey elory frequently 
infiif bedded with Coarsely candy grovel 
and eteyey f ine sond Liminite and 
ooaquei common. , 

LITHOLOGICAL DESCRIPTION 

SURFACE ' IB Z m C L A Y S Mottled 
nranQA k>rpwri o n d l ight ' g ' O ' n . r / i y r y 
Genera <y ferruginous Humifi at- top 

-30 ' 

45 6»G0 2 m CLAYEY SILTY SAND 
Fine gro ined grading f r o m light grey 
a t top t o ye l lowish green ot bose 
Rore pebbly sect ions Common s i l ty 
cloys a n d clayey sondy s i l t s in lower 
p a r t . L imoni te, common w i t h trace 
i n i c o a r i d a p a q u t s . 

6 0 2' 97 6 f Infer bedded SILICEOUS, 
CAiCAREOUS SANDSTONES,CALCAREOUS 
SILTY SANDS Jr SANDY LIMESTONES 
Sandstones ond l imestones are, hard, 
mlieeous ond calcareous, cemented 
and bo f t ' grey to fawn in co lour . 
Sonds a r t g r t t n , slightly doy tyand 
' / w y f i n e t o m e d i u m grained. 
Moderately f oss i l i f e rous , giauconitb 
becoming common t o w a r d base. 
L imon i t i c i n many sect ions 

976-104 6 m Inter bedded SILICEOUS \ 
SANDSTONE U GLAUCONITIC SANDS. \ 
Grey-green,variab!e edrboriottf content^, 
b u t gencrel ly moderote Moderate fossi l 
a n d s i l t content but o f t e n variable. 
Sandstones a r t very h a r d and1 grade 
toward ouo r t x i t e , . 

—10—t 

- 5 0 

104 6 - 1 2 0 1m GLAUCONITIC SILTY 
SANDS, Grey,carbonaceous and 
f requen t l y cloyity and compacted 
Faintly calcareous With common fossils, • 
b i a t u rba t cd opptarodiSfc, Pyfltic near 
b o s e . 
120 1-122 I m SANDY SILTY CLAY. \ 
Dark arty, glauconitic ond axUnnoceousV 
With fine groined CLAYEY SILTY SAND V 
Sightly iMcartouS (tommOn' fcyftfc Ond ' 
rtiico .Few fosSiISi ftnr boial Qravei bid, 

- 7 0 

- 8 0 ' 

L - 9 0 

-100 



','it 

II; 

it 

I 

105 Ai "IR 
AVE!-

| Ligmle poos ' ;" J Siliceous 

(«,-*) Llgnitic cloy j X ] Colcoreous 

X̂yJUgnltlc 

MUD RESISTIVE 
C»MC« 

PMUTE M S.A DEPARTMENT OF M INES SHILLING METHOD ROTARY LOGGtO 9T S A DEPARTMENT OF MINES 

LITHOLOGY C, 0, Cockshell 

COMPILED C» D. Cockihtll 

Drafteo N, Sandercock 

ORAWIflO' NUMBER 77-1013 fL. 

LFHQLOGSCAL DESCRIPTION 

18 2 " 1 0 8 m SANDY CLAYEY SILT t SlLTY CLAY Silt IS mottled* orange • 
brown vvith green-grey cloy Frequently 
tntefbedded with Coarsely sandy grovel 
and clayey fine sand Limanite and 
opaques common. 

- 1 

SURFACE- 19 Zm CLAYS Mauled or on g "to row n ana, light greenieh-g' Generally ferruginous iVf".. ai* rnt 

4 5 0 - 6 O 2 m CLAYEY SILTY SANJK. 
Fine gro ined grading from light grey* 
at top to yellowish green at b a se / 
Ra re pebbly sect ions Common 
clays a n d clayey s andy s i l ts in lower 
port L.iman*ite c ommon with 4roce 
m l co a n d opaques . 

6 0 2 - 9 7 6 m: Interbedded SILICEOUS, 
CALCAREOUS SANDSTONES.aLCAREOUS 
SILTY SANDS It SANDY LIMESTONES 
Sands tones ond limestones are hard, 
srliccous a nd eolcoreous, cemented 
ond buff -grey to f awn in colour. 
S a n d s a r t g reen , slightly clayey and 
very f ine t o med i um groined. 
Moderately faSs i l l fe rous , glouconite 
becoming c ommon toward base. 
Lirrioriitie i n many sect ions 

976*104-601 Inferbedded SIUCEOUS 
SANDSTONE U GLAUCONITIC SANDS, 
Qrey.green.vorioble carbonate content-1 

but generally moderate Moderate toss* 
a nd s i lt content but of t i n variable.. 
S a n d s t o n e s are v e r y h a r d and orode 
toward quortzite.. 

104 B - / 2 0 l m GLAUCONITIC SILTY 
SANDS . Grey,carbonaceous ond 
frequently clayfcy a n d Compacted. 
Faintly calcareous with common -fossils, 
bidttirb&hid appearance. F^rritlc near 
bose.. 

120-1 -122 I m, SANDY S ILTY CLAY. \ 
Dark grey, gbucohit Ic and ccx-bonoceousV 
with f/ne. groined CLAYEY SILTY SAND \ 
Slightly co.coreous, common pyrlte ond 
mica. Few fossils Thin fcjisa) grovel bed. 

Izz 1*142 9 m CARBONACEOUS SlLTY 
S A N D S 4 LIGNITES. Brown-black, 
often lignitic ond f i ne grained.Common 
mica, pyrite ond 7 g y p s u m Several 
clayey lignite and lignitic d a y beds . 
Rare grave l ly beds Non-g loucomtic 
a n d non-co lcoreous . 

142 9 m -T.O. LAM INATED CLAYEY 
S ILTSTONE Upper s e c t i on weathered 
light b u f f - g r e y . Becomes less 
weathered l ight g r e e n i s h grr.y to 
pale orange, w i th d e p t h . C o m m o n 
pyrite., m a n g a n e s e c o o t i n g s a nd 
7 s ider i tc nodu le s , Pane. 7 g y p s u m 
P o d s , Finely laminotcd and well 
c leaved M q j o r deovage zones are. 
multi co lou red . 



FIG. 19 

COMPOSITE WELL LOG 

SOUTH AUSTRALIAN D E P A R T M E N T OF MINES 

BARABBA NO. 7 
STATE-' SOUTH AUSTRALIA =250000 MAP SHEET : ADELAIDE is 1 0 0 0 0 0 MAP SHEET: WAKEFIELD 

BASIN: ST. V I N C E N T 

LOCAT ION Lot 3 4 ° 2 7 ' 3 0 " S 
Long 1 3 8 ° 2 9 ' 3 9 " f c ' 
HUNDRED G R A C E 
SECTION A D J . 6 7 0 

ELEVATION 35mi 06o«s MSL 

DATT SPUDDEO 2 n d . J U N E 1977 

PATE GRILLING. ITCWED 16 l h . J U N E ( 9 7 7 

DATE RIO RSLljASEO 16 lh. J U N E | g 7 7 

TOTAL DEPTH 151*2 ro. 

WELL STATUS ; PLUGGED AND ABANDONED 

L I T H O L O G I C A L R E F E R E N C E 

HOLE 5|2C »» • Mt"«» 
120 
1 0 5 

0 
20-0 

2 0 0 151*2 

L-O GOING 
- r — - H ' 

J LOOS RUN 

J OAMMA RAY ' ~ 

(' f ROMtmj { TCIml ' OEPTH SCALE| J LOOS RUN 

J OAMMA RAY ' ~ 
„ f - J j 

J LOOS RUN 

J OAMMA RAY ' ~ 
; 0 1 ( 5 0 - 0 j tf 2 0 0 | 

I ' 2 0 0 t fctiUTRON NEUTRON • 0 1 
1 5 0 2 

j tf 2 0 0 | 

I ' 2 0 0 
'} OAMMA QAMMA (DCNS1TY) 

*
 0 f I S t ' O ; 1; 2 0 0 1 

f SELP POTENTIAL U ' O 1 149-4 , |i 2 0 0 j 
i POINT RESISTANCE 
t _ H ' O * * 1 4 9 - 4 f t i 2 0 0 

Jfi" NOHMAL RfSlSTIVITY [ 2 0 - 3 | 1 5 0 0 f ~ . t i 2 0 0 ' 

, 64* NORMAL RESISTIVITY to-t ' 1 4 8 * 9 11200 

I 6' vATiRAL RESISTIVITY I M ! 150 *6 1 1 2 0 0 1 

CALIPER I f 6 6 * 4 ' 1 1 2 0 0 * 
. CALIPER f f B

 4 

1S1 Clay.shol* [ Q ) Quart* Lsd Corbonote fragments 

Silt, sllistone L̂ LI p'r"e wLJ Fossiliferous 

L_J Sond i sandstone v ( Mfcaceous ' r j Feldspothic 

CclcKe, limestone } | Carbonaceous Qj | Gypsiferouj 

by Coof .lignite re f Ferruginous MnJ Monganese 

Granules, pebbles V 1 Glauconitic 
: Hurnic 

Lignite pods | Siliceous • L>gn<tic 

Lignille cloy , X | Colcoreoui 

MUD RESISTIVITY 0*45 Ohni-metr«» ol I7'5°C 

OTHER ,— 

DRlLLEO Br S .A . D E P A R T M E N T O F M I N E S 

DRILLING METHOD R O T A R Y 

LOGGED fit S.A,. DEPARTMENT OF MINES 

LITH0L0GV C, D, CocklMI 
COMPILED C, D. Cocklhell 
DRAFTED N. SaMtrcock 

DRAWING NUMNER 7 7 -1014 

LITHOLOGICAL DESCRIPTION 

SURFACE-203 m CLAYS Mottled light greenish grey ond orange-red, id port slightly silty and sandy. Sond becoming common at base. Minor colcrcTe, nodules at* base., Humic. at top. Generally ferruginous. 

i O 3-» 5 9 O m SANDY CLAYEY SILTS 
$ SILTY CLAYS. Mott led oror.ge-
brown and light greenish grey wi th 
m ino r orohge t o ye l low fine.-mediu'.'i 
sands. Generally l imoni t ic Common 
gravelly beds. Troce mica and 
opaques 

59 0 - 7 2 I m SANDS. White-yellow, 
slightly dayty With rore granules. 
Generolly limonitic. 

72 I - |I9 3 m Inter bedded SILICEOUS, 
CALCAREOUS SANDSTONE A 
CALCAREOUS SANDS Sandstone hand, buff-ye.llow ond qrodes toward 
SANDY LIMESTONE. Sand s o r t green, 
glaucort/tic ond rtfihfy -fossiliferous. 
Frequently slightly clayey. In lower 
portb becomes vorioble, in glouconite 
c b y , corbonote ond limomte. content-
Bacomeft slightly cloyitr, finer groined 
and less -fossiliferous -toward bose 

119 3- 130 8 m Intsrbfdded SILICEOUS 
'SANOSTOWB GUUCONFLRIC,SILTY '? ifirmnw" 



'„ —t Uigmiie Cloy t Colcorecu* 
CASING THOMIbI 'Oil. 

SCREEN SET "»W - »P 

MUD RESISTIVITY 0-45 Otim-rn»trn ot |7-5°C 
OTHER -

ORILLEO or S.A, DEPARTMENT OF MINES 
O R I U I N G METHOD R O T A R Y 

LO/LPEO OY S.A, DEPARTMENT OF MINES 

UTHOtOGY C. C, Cocklhltll 
CQMMtEO C. D, Cockthtll 
DRAFTEO N, Sondercock 
DRAWING NUMfiER 7 7 - 1 0 1 4 

LITHOLOGICAL DESCRIPTION 

SURFACE-20-3 rn CLAYS. Mot t led 
l ight greenish gray and orange-red 
in port s l ight /y Si l fy and s a n d y . Sand 
becoming c o m m o n a t base . M inor 
colerete. n o d u l e s a t b a s a . Humic, 
a t t o p . General ly f e r r u g i n o u s . 

2 0 3 - 5 9 O m SANDY CLAYEY SILTS 
& SILTY CLAYS. Mo t t l ed o r a n g e -
b r o w n o n d l ight g reen ish grey w i t h 
m i n o r orange t o y e l l o w fine-medium 
sands . Generally l i m o n i t i c Common 
g rave l l y be.ds. Troce mica a n d 
opaques. 

5 9 - 0 - 7 2 I m. S A N D S White-yellow, 
slightly clayey with rare granules, 
Generally limonitic. 

72 I -1(9-3 m Inter bedded S IL ICE0U5, 
CALCAREOUS SANDSTONE It 
CALCAREOUS S A N D S S a n d s t o n e is 
hand, buff -yel low o n d g m d e a toward 
S A N O Y L lMESTOME. S a n d s a r t green, 

laucdhjtic. a n d richly "fossiliferous. 
recjuently slifihKy c loyey. In )owtj~ 

po r t s becomes vortable, m glaucarufe 
c lay, co rbona te and limohite contertt 
Becomes slightly clayier, ~ner grained 
and less foss i l i ferous toward base. 

119 3» 130 8 m Interbedded SILICEOUS 
SANDSTONE It GLAUCONITIC,SILTY 
SAND Grey-green, slightly to moder-
ately calcareous and fine, groined, 
Frequently clayey, tower fossil content 
t h a n obave Trace pyrtfe towond bJse 
130 S - 1 4 5 e m GLAUCONITIC SAMDY 
SILTS. Grey t o g reen ish grey , common 
S i l t y s o n d bands ond s l ight ly ca lcar-
eous - Foas i l i f e rous ,ca rbonacraus 
wi th common py r i t e , Clay content 
incenses Toward base. B iOturbo fed 
appearance. Race l igmtic. b a n d s 

145 8- M9 2 m LIGNITIC CLAY St 
CLAYEY, SlLTY SAND Cloys ore dai k 
grey, silty and slightly calcareous 
Sands are. fine, gnjincd and dorK 
gray pyritc t7", j cj'Oi-jccviife.' -in-nr-j. 
i4-9 2m to Inter fceocie.-j 
SAND6T0ME I iW»itT.C,'«J,I T Y SAND S-SMSt-ifie rjn»>-

thj „ 'ai-r-tt, tr» 'tin* 
HMJvn. -f.ne. ' p : > i• -tr -Was. .#•-! '.!•«« t ; •• 
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W E L L : BARABRA NO. 1 
DEPTH:o-50 m. 
LO60EO5.yd.cockshbll 

DEPARTMENT OF MINES SOUTH AUSTRAL IA 

CORE DESCRIPTION 

CORE No.CONTINUOUS 
RECOVERY (ave.70.W>) 71.34 

i DATE 21/3/77 

6EOIOGICAI DESCRIPTION OF CORE 

— ~ Brown CLAY SOIL with. 5% cream clay 

10 

ZKB. 

=/f| 

Sticky mottled brown CLAY with 5% cream clay 
Trace calcareous granules, mica, carbonaceous material and quartz grains, 

Mottled red-brown and cream CLAY, cream clay -v20% less sticky brown clay 

20 
Red-brown CLAY with 25% cream clay interveinsr quite compact • i — - . —; - — — . m lOrange f ine s i l t y CLAY, minor cream c lay , more broken than above 
V. fine SANDY CLAY - red and cream, with minor silt 

L'rfp; V. clayey v. fine SAND with rare coarse sand grains. 
Clay is mainly red-brown and orange 
V. clayey fine-medium SAND, orange-grey with mustard and cream CLAYS Ironstained witli trace muscovite and rare sounded quartz pebbles 

Mfi-
Orange and grey CLAY, slightly silty with rare manganese coatings 

130 

m 
40 

n n. 
i . * H 

f 

A.A, but much less silt 
J Orange and grey CLAYEY" SILT with rare fine sandy sectionT 
Silty red CLAY with grey clay interveins 
Quite clean greŷ green and red mottled CLAY with minor silty fraction 
Silty red and grey CLAY with 5% rounded quartz granules up to 3mm 
Very CLAYEY fine-medium SAND with 7% quartz granules 8, 40% grey and red 
Silty red, mustard and grey CLAY, with minor medium sand grains 
slightly indurated with some slicken- sided surfaces. Rare siltier bands. 

clay 

Dark green and red mottled SANDY CLAY With 10% quartz granules up to 3mm. 
Very CLAYEY fine-medium SAND with 10% quartz granules up to 4mm, and grey 
and green clay 
Orange-brown clean coarse SAND with 2% carbonaceous material (thin very 
clayey band 38.6 - 38^7 metres) 
Very clayey coarse SAND with rare quartz pebbles up to lOrnm* 30% green clay, 
3% carbonaceous material, 2% opaque minerals 

iĵ Uite clean medium-coarse SAND 2% opaques, trace; mica and ?carbonaceous 
^material, orange and limonitic stained becoming clayier and, finer toward base 
Orange-cream coarse SILT with 10% medium sand, moderately hard, becoming 
slightly sandy toward base. 

so 

[Soft SILTY very fine;,SAND, generally clean but Some slightly clayey bands, 
race mica and carbonaceous material and some medium quartz spid grains 

SHEET 1. OF 4 
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WELL'I BARABBA NO. 1 
DEPTH.'50-100 m. 
LOGGa?D.BYCOCKSIffiLL 

DEPARTMENT OF MINES - - SOUTH A U S T R A L I A 

CORE DESCRIPTION 

CORE No, CONTINUOUS.. 
R E C O V E R Y (ave, %) , 

DATE: .21/7/73 
81.2 

erotosiCAi ot scrip' of cor? 

Orange-pale grey clean medium- SAND, trace opaques and rare mica grains, very 
soft, some minor clayier bands, becoming coarse-very coarse grey sand toward 
base 
Slightly silty grey-green and mustard CLAYS with 2% fine sand grains of quart 
and opaques. Modexatdy compact• 
White fine-medium SANDY CLAY, slightly silty. 

3 60 ? tl'fsk 

- IMHmvEM 

60 

SO-

\t60 • 

|Very CALCAREOUS medium-very coarse SANDSTONE, very hard and broken. 
cement -~-40%. Some quartz granules up to 4 mm '^'[CALCAREOUS 

Â sisi 

• m 
W.-.f: 

Yt'S-'F-
•'p-W 

^^fGreen slightly SANDY CLAY, slightly silty in part, some manganese coated 
S^Jsurfaces, partially limonitic. Approx. 10% sand slightly indurated and 

becoming moreso toward base. 
As above but slightly more indurated and compacted. 
White, highly CALCAREOUS slightly sandy CLAY with 5% sand., Moderately soft 
and sticky. Very CLAYEY very fine SAND with 1% opaques 
staining. 

Mainly green but some limonitic 

As above but common coarse sand grains 

As above but slightly more clay, becoming grittier and softer 

Very CALCAREOUS elemented fine SANDSTONEwith some gritty bands. Very hard 
and broken 
Dark green very fossiliferous v e r y CALCAREOUS fine SAND, muscovite common 
Possible glauconite, minor clay and carbonaceous material 

A hard band of grey fine sand, highly calcareous sandstone with 2% opaques 

Dark green CALCAREOUS fossiliferous fine-medium GLAUCONITIC SANDSTONE 5% 
glauconite, 2% musebvite, but fossil content less: than above. _ 
(Ss above "but macro fossils much more common. Local bands of very glaucomtic, 
material. Carbonaceous material quite common. > 

A.A. but very hard and glauconitic (10%) 
Fine GLAUCONITIC.SAND with much less fossil content) generally clean and 
very soft. Glauconite 5-10% with some carbonaceous material 

V̂:i';'|Fir,s GLAUCONITIC SAND with, low fossil content, generally clean and soft with 
'/''̂ [common sulphides .(mainly pyrite) Glauconite 10% . ' 

•'•'̂ jjvery hard GLAUCONITIC highly CALCAREOUS fine SANDSTONE,?siliceous, grey and 
(very broken with occasional softer bands. Pvritic in part with 7% glauconite 

•i^Mvexy hard GLAUCONITIC highly CALCAREOUS SILICEOUS fine. SANDSTONE grey and 
m 
WJWg\ 

very broken with pyrite common 
Clean and soft GLAUCONITIC fine SAND with low fossil content 
As above, goerally clean but common clayey zones 

AS abovê  darkgrey-green, common clean sand zones> pyrite less common, 
more carbonaceous material, 2% mica (muscovite) 

A hard band of clean siliceous sandstone 
SHEET 2 Of 

V 



WELlBARABBA NO. 1 
DEPTH 5.00- ISO"1-
L O G G E D BY: - - C.D. COCKSHELL 

DEPARTMENT OF MINES « SOli'TH A U S T R A l IA 

CORE DESCRIPTION 

CORE No.CONTINUOUS 
RECOVERY (ave. 
DATE: 21.3.77 

\HO I 

m-'J'-

\m 

m 

i 

m 

i . f O t t X j H A I D E S C R I P T I O N O F C O R P 

material (up to 10%1, mica (2%), occasional molluscs, colour varies from light 
grey (clean) to very dark grey (carbonaceous) difficult to distinguish dark 
clay from carbonaceous material. 
n'n-yV gray as above but carbonaceous material 10-20-6 •-————r-^— 
As above but very dark grey to black, CARBONACEOUS material 15-25%, lignitic 
and slightly clayey in parts rare bands of hard, silica and carbonate cementec 
sandstone fossils becoming less common, slightly more indurated, harder and 
less friable than above, sand becoming very fine grained, with less glauconttc 
and pyrite 

-X — 

Very dark grey-black lignitic sand, slightly more fossiliferous 
bark grey LIGNITIC SILTY CLAY, sandy in part with common mica slightly calca-
reous. INTERBEDDED with silty lignitic very fine sand with common mica grains 
ind ? glauconite. Possibly bioturbated tana f gj.uui;unxi.o. rujjj-̂ ;̂ ̂ w........ j — x— 
Black,LIGNITIC. non-calcareous medium-coarse SAND with common garnets 
25% lignitic material •JLJ.HIIJ.'LAU i i i a .uc j . x t tx . — , . — — -

Black CARBONACEOUS very fine SANDS with common pmK-red garnets, 
laterial ̂ 15% 

carbonaceous 

Black LIGNITE, very light""* fractured, very common plant remains lieneraiiy 
.on-g:reasy with a brown streak. 
Dark brown-black CARBONACEOUS very fine SANDS with lignite fragments up to 
10mm (5-10%) Lignite and carbonaceous content 10-40% Trace mica ^ — v "j — ' . 
fjl8§?il& c?eanaveryriineeSAND, slightly lignitic (*2%), trace mica numerous 
fine e1on gate gyps um crystals. Small bands of slightly more lignitic materia 

JAs above but with numerous veins and small pods of lignite^brown and 
extremely soft and friable 

As above but slightly more compact and less friable. 
|/\.s above but grades quickly into black LlbNllb Simliai Lo LhciL abuuu bnf 
ijslightly more sandy. Common elongate ?gyPsum crystals. : 

IGrades gradually into very carbonaceous, LIGNITIC very fine SANDS, similar 
L\to above. 
prown very LIGNITIC CLAY with very common plant remains 
Black slightly SANDY LIGNITE very light and fractured 

•Slavery LIGNITIC very fine SAND with glauc.onite, mica and lignite fragments 
Brown-dark brown very LIGNITIC CLAY with common lignite fragments 
is 1 icken-sided surfaces 

and 

Light brown-brown LIGNITIC SILTY CLAY with up 
1common plant remains 

to 20% lignite fragments; 
correspon1 

IIi » 

» M I 

common pi am. xeinaxna ... ........ •• _ • —...... -
Grades slowly to CLAYEY SILT and then to SILTY very fine s a n u ana a 
ing decrease in amount of lignite fragments. Buff to dark brown, soft and 
[clayey, lignite fragments~5% but coimnon bands much richer in lignite 
|As above but sand is medium-coarse grained with slightly less clay 
Brown slightly sandy very LIGNITIC CLAY with abundant lign: 
Dark brown lignitic to very lignitic silty very fine sand with up to 10% 
,llignite fragments. 

^Afeadually grades into^slj^htly lignitic light brown SILT with some very , mi Tiof Iignite fragments. 
fine 

I /so '•/'ii.'-'f-

Grades^ack inti! veryLlSfTO^d CARBONACEOUS dark brown SILTY~very" fine SANP 
Carbonaceous and lignitic content^30% sludge samples are similar but with 
less, carbonaceous content SHlt 



WELL' BARABBA No.l 
m. DEPTH! 150-187 

L0GGE8.ST1COCKSHELL 

DEPARTMENT OF MINES - SOUTH A U S T R A L I A 

CORE DESCRIPTION 

CORE No CONTINUOUS 
RECOVERY (ave, %£7.6% 
DATE' 21.3.77 

GtCUO&ICAl DESCRIPTION OF CORt 

teo 

•irt'/V';' • . 1 

. ... -.. ....iyanprerv^ — — 
DarK brown and white L I G N I t j c tine-medium S A N D , silty in part with common 
lignite fragments. Mottled by clean sand and lignite. 
SJLudge sample: light brown medium-coarse bANL) slightly lignitic, With 
less common lignite fragments. 
Sludge sample: light brown fine-medium SAND, very slightly lignitic, 
very few lignite fragments. Light brown GRITTY fine-very coarse SAND, LIGNITIC with common lignite 
f̂ragments, 15% grit up to 3 mm. 
Brown and white mottled very LIGNITIC very fine-fine SAND, lignite " 
fragments very common (up to 20%) as tree and plant remains, Veins and 
Ismail pods, mottled by lignitic and clean silty sand-componentŝ : >'::'~ 
Very fine feANDY coarse SILT, very slightly lignitic with very few lignite fragments ̂ Buffcoloured witlv gradational upper boundary. Very LIGNITIC fine-medium SAND with common lignite tragments ij garnets. 
Sludge sample: as above but sand coarser and less lignitic. component. 

V As above - very lignitic with common lignite fragments. 
ll/lfTA C C\ mn 1 £» • ci C a K A i r a K n t POMrl m A / ^ l i i m — ^ r a w r o -v» I n 

Very LIGNITIC & CARBONACEOUS GRAVELLY coarse SAND, light brown to brown 
with common lignitê  fragments (one whole leaf seen).. 
Sludge sample: as above but less gravel. 
Sludge sample: as above but sand medium-very coarse, less lignite., 
One piece of very hard well cemented poorly sorted PEBBL* medium-very coarse SANDSTONE, very PYRITIC (10%). Subrounded sand grains but pebbles up to 7 imn are commonly fractured. 
^ne piece of very light black lignite with rare sand •9 grains. ery1LiGNiiiuand uMikiNACEuijs tine-medium SAND, several pebbles up to 
32 mm. Bound with very sticky clay (drilling mud?) Some laminations of 
£ieann[)u urxacs manga coatings1'common with ?i 
fine grained pyrite. Observed laminations, are very weak. Very sticky 
,when wet (?drilling mud) 

\/ro-
Mn " 

I WO 

\/Bi-

ll " 
FT II 

" Mn 
h <• 

n i' 
n n 

"Q " 
M* 

ti u 
II I' 

a a n 

a £2 It a tt 
II ll 

" "Mi 
ti a it ll a 

Similar to above but quite sandy (fine-medium grained). Lighter colour. Blue-green LAMINATED slightly weathered CLA¥ tilLTS'i'UNE." Laminations less 
than 1 mm approx.normal to core axis. Non calcareous with manganese 
.coatings common. Well fractured and mod, fissile S hard. Blue very clayey soft SILTSTONE with some medium sand grains. Common large pods of lignite fragments. Core ground away. 
Blue-green LAMINATED SILTSTONE. Laminations less than 1 mm thick of 
varying lighter (?quartz rich) and darker (?biotite rich) layers. In 
part finely sandy and pyritic with common manganese surface coatings.. 
Quite fissile and well cleaved, occasional sub horizontal quartz veins, 
nearly parallel to the laminations. Becomes harder and more blue-grey 
toward the base with decreased weathering.. 

END OF HOLE 187.00 metres. 

•-.urn 4 of 4 
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WELL' BARABBA No.2 
D E P T H : p _ 5 Q m. 

:LOGmBrC:0CKSHELL 
1 

DEPARTMENT OF MINES — SOUTH A U S T R A L I A 

CORE DESCRIPTION 

! C O R E No. „ 
> » CONTINUOUS:. 

R E C O V E R Y (ove. % ) _ n _% 84.-6 79.5.. 
D A T E : 30/3/77 

GfcOlOGlCAl DESCRIPTION OF CORE 

Te. — 

10 -te-

l-S* — 

ZF&. 

Red-brown slightly sandy CLAY SOIL, veiy sticky red clay and some cream 
clay. Abundant limonite gravel fragments. Sand is medium-coarse grained. 

Red-brown slightly SANDY CLAY with up to 40% compact cream clay. Bands 
rich in limonite fragments are common but limonite content is much less 
than above. Sand is mainly fine grained. Cream clay component increases 
m amount towards the base. 

Red-brown slightly sandy SILTY CLAY, easily broken, 
component. Sand is very fine grained. Minor cream clay 

Slightly clayey SILTY fine-medium SAND, red-brown to orange rare opaque 
and very coarse grains. Very soft. 
jVery CLAYEY orange-brown GRAVELLY SAND. Clay is brown, orange component 
is limonitic. Granules up to 4mm towards the base grain size increases 
and amount of clay decreases. 
Very CLAYEY SILTY finely SANDY GRAVEL with abundant pebbles up to 48mm of 
quartz and limonitic quartz. Extremely broken. Mainly orange. 
Orange SILTY very fine SAND with some coarse sand grains and pebbles, 
,possibly contamination from above. Trace mica and Opaques. 
Grades gradually into red and grey mottled SANDY CLAY. 
ôpaques. Sand is very fine. Trace mica and 

a jo.- Grey very CLAYEY SILTY fine SAND. Clays are orange.and brown. 
SILTY GRAVELLY very coarse SAND, generally clean and orange and grey\ 
I Granules up to 3mm. 
Grey very finely SANDY coarse SILT, generally clayey and mottled with 
orange silty very fine sand. 
tottled orange and grey SILTY very fine SAND. Bands of cleaner oTaiile 
fine-medium sand and rare bands of siltier clayey very fine orange sands. 
Common opaques. 

l/'l \ •.». 

\As above but sands becoming coarser. 
Orange and grey UKAVELLY SILTY medium-coarse SAND.—Common pebbles up to 
40mm. Opaques common. 

/Mottled grey-white ana orange very SILTY very'fine SANDS with some 
7clay matrix̂  Coarser zones are Orange * 
White-grey very CLAYEY SILTY very fine SAND with bands of sandy silts. 

, -Mn — [ JO :|» >•_ 
Grey SANDY SILTY CLAY, moderately compact, manganese 
coatings and?slicken- sides 

SHEET .1 OP. 2 



WELL' BARABBA No.2 
D E P T ^0-88.8 m i 

L O G G E D c B g : C 0 C K S H E L L 

ITZr 

mm 
•x.'i-.q: 

g 60 

S 30 

DEPARTMENT OF MINEG — SOUTH A U S T R A L I A 

CORE DESCRIPTION 

•GtOLOGif Al D£SCRlPt"ON Of CORE 

C O R E No. CONTINUOUS 
R E C O V E R Y lave. % ) 8 8 . 7 % 

| DATE: 30/3/77 

iAs above, varicoloured grey and orange finely SANDY, SILTY CLAY, quite 
l\compact and hard, manganese coatings common j rare clean fine sand lenses. 
jiGrey and orange CLAYEY SILTY medium SAND, quickly grading to SANDY GRAVEL 
yit the base with pebbles up to 15mm. Manganese coatings less ccmmon. 
Grey, CLAYEY SILTY very fine-fine SAND, moderately compact as above, trace 
lopaques, manganese coatings, and rare granules to 4mm. 
jMottled green and limonitic orange SANDY CLAY, compact with slicI'CT- sides. 
Orange CLAYEY SILTY very fine-fine SAND< 7carbonaceous 

325 
»«« ir' ' II 

Orange very coarse SANDY GRAVEL, very soft, well rounded grains. 

xv.i;; Very 
Very sticky" mustard" CLAYEY SILTY medium FELDSPATHIC SAND, very CALCAREOUS, 

hard very CALCAREOUS SI LTV very fine SAND, '/carbonaceous, orange. 

ii.Vi-
Much softer and less calcareous sand than above. 

tJ-M^.'-

Interbanded soft and very hard very CALCAREOUS orange find SAND. cl_e_aruii:th ̂^ yery hard, hand 55.7 - 56.0 metres. 
_ *' Tcly into well rounded orange coarse SANDY Gl 

to 4mm. 

Generally 
fades quickly into 

[calcareous with granules up 
SANDY GRAVE L." ' Hi ghly 

; a j . c a i B u u a m m O H U J - P J uu «.w» TUU»» . _ • - — — - — — — — 
irades back to interbedded hard and soft orange SILTY fine SAND, then to 
Inely SANDY SILT with common opaques and occasional granules^ JLlIw X 7 ijfy<j l/ 1 u x U i n j. irfU w d u i i v h y u i*««»» w ** ~ r7ii» 7 'Ti- - -"• —— — • -• ~ 

xtremely hard very CALCAREOUS grey fine-medium SAND STONE FOSSILIFEROUS. 

, • (i 
11 ' *! 

• , • : n >, 

•'ii':: 
ii " i n 
ri II a ii n 
"Ain " ii a 
ii a 

ii ii 

ft 
n ii « 

ii " 

n Mn " 

LI I I 

ii ii " ll a ll ii n 
,i, I, '. ii 

CALCAREOUS orange FOSSILIFEROUS SILTY fine SAND with some glauconite 
fold opaques, zones of coarser sands with granules to 3mnw ••.. 
iBrown-dark brown coarse SANDS non-calcareous some glauconite and gravel. 
I ark brown pigment ?clays. _ ^ — — — 
Ton" calcareous orange clean very fine SAND, trace fossils, mica and opaques, 
•range GRAVELLY fine-coarse SAND, common glauconite and opaques , trace-mica* 
iecomes SANDY GRAVEL (to 8mm) rounded grains toward base. 
trange-green slightly gravelly very fine-fine SAND with pink garnets, and 1 . " j. _ J : n 1 i n l i + l i p rtn 1 rt n v n ft11C r i V U T H l l o C t r t /llTlTfl UJL t u i j j c - g i o c i / o J.J.5111.J./ vwj.^ — " — - - r----- ° ' 

glauconite, trace mica, very slightly calcareous granules to 4mm. Orange-green SILTY GRAVELLY very coarse SAND, slightly glauconitic, taintxy calcareous, trace mica and opaques becoming fine-medium grained. 
\Thin band of similar material but much more gravel, with pebbles up to 5mm. 
Clean orange slightly gravelly very fine-fine SAND, very soft, similar to 
sands above. 
Orange-green slightly gravelly fine-very coarse SAND with limonitic grains, 
very common, trace mica and opaques, non calcareous. 
leathered blue-green LAMINATED SILTSTONE, laminations less than 1mm, very 
compact and well developed cleavage, quite broken in parts, limonite and 
manganese coatings common, rare quartz veins up to 8 cm thick subparallel 
to laminations. Laminations are about 60°-70° to the core axis. Several 
bands of finer grained material which are very broken. 

\As above but very hard and unweathered. 
so 

End of hole 88.80 metres * 

s h u t 2 of 2 
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WELL: BARABBA No.3 
DEPiB-S0 
LOGGEO B Y : C-.D. COCKSHELL 

DEPARTMENT OF MINES — SOUTH AUSTRAL IA C O R E N o . C O N T I N U O U S 

I RECOVERY(ave'8S.^bi.oI° 
D A T E : 1 9 / 4 / 7 7 

GORE DESCRIPTION 

/o 

120-4 

130 

\40 

I so -

-Fe.-

—F*> 

,'Fc-

—T/e-r 

o 

GEOLOGICAL DESCRIPTION OF CORE 

Red-brown slightly SANDY CLAY with some limonite fragments and minor zone: 
of white-cream clay. Very sticky. 

/Light brown slightly feldspathic GRAVELLY very coarse SAND, abundant 
'opaque grains some siltstone fragments. 

/Mottled red and cream CLAY, in part contaminated by sands from above, very 
* sti sticky when wet. 

a • 
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'Grey CLAY in part mottled by red iron staining at top are several pebbles 
up to 30mm with orange very fine sand. Minor bands of orange silt. 

/Red-orange CLAYEY SILT with interveined cream clay. Rare sand grains, 
Orange SILTY very fine SAND with interveined cream clay. Coarsening 
grain size toward base. 

Tale orange SILTY medium SAND, rare very coarse grains, opaques common, 
jvery soft. 
Mottled grey CLAY and orange SILT with rare sand grains. Frequently 
varies from pure clay to pure silt. Grain size increases toward base. 

• Orange CLAYEY SILTY very fine SAND with rare medium grains. Coarsens 
? t.ov/ijrd base to medium sand, with minor feldspar. 
'dean orange very fine SAND with common opiaques and minor mica. 

i 
Orange-grey coarsely SANDY GRAVEL with rounded quartz grains up to 5mm 
some grey silty very fine sand. . 

/Grey SILTY very fine SAND trace opaques. 
•u 
Grey SANDY GRAVEL with abundant silty very fine sand, and angular pebbles 

il Up to 22mm. Very loose and soft. 
Mottled grey CLAY and red-orange SILT with rare very coarse sand grains* 

Orange CLAYEY medium SAND trace opaques and mica. 
Mottled orange and grey CLAYEY SANDY SILT> sand is medium grained. Common 
bands of silty very fine sand* 
Grey CLAYEY SILTY fine SAND , frequently iron stained* 

JGrey CLAYEY medium SAND, frequently ironstained, with some granules up to ?jmi 
/ Mottled grey CLAY and orange-red SILTY CLAY. SHEET .1 OF 3 



WELLBARABBA NO. 3 
DEPTH: 50-IOOTI. 
LOGGED BYG.D. COCKSHELL 

DEPARTMENT OF MINES S O U T H A U S T R A L I A 

CORE DESCRIPTION 

CORE No, C 0 N T I N U 0 U S . _ 
RECOVERY (ove. 82.0 % 
DATE : 19.4.77 

GEQLOGICAI DESCRIPTION OF CORE 

ISO 

:'.".''A 

Mottled grey CLAY and orange-red SILTY CLAY as above. Slicken-sided. I ' l U l l / l C U g.t. U I J A i a i i u UACH ig t ; — X v u U A U 1 . 1 CJ.^1 u u u v . 

/Gradually coarsens to grey CLAYEY SILT with some orange silt 
^Gradually coarsens to mottled grey and orange SILTY very fine SAND with rare 
medium grained bands 
JVery clean white medium SAND with common opaques and mica 
Mottled grey and orange SILTY very fine 3AND 
•i Very clean white medium SAND 
Mottled grey and orange SILTY CLA"?EY very fine SAND softer than above. 
Becoming cleaner and coarser toward base. _ _ 

\60 /Clean orange coarse SAND 
Grey CLAYEY SANDY SILT partially iron stained 
Grey-green CLAYEY fine SAND with common slicken-sldes and manganese coating:; 
Ĉommon opaques and trace feldspar and garnet 

jŜ gjftOrange SILTY SANDY GRAVEL with pebbles up to 30 mm. 
highly CALCAREOUS orange SILTY very fine SAND 

'•Xo-

70-1 
* •P. 

'.p-n. 
• •x • 

[Highly CALCAREOUS cemented very hard fine SANDSTONE with thin zones of 
\clayey green softer sand with slicken-sides and manganese coatings. 
flBuff-yellow highly CALCAREOUS SILTY fine SAND with manganese coatings 
Highly calcareous cemented very hard buff fine SANDSTONE rare fossils. 
Interbedded very CALCAREOUS mustard-orange fine SANDS and finely SANDY 
GRAVEL with granules up to 4 mil. Very soft and slightly glauconitic 
Very CALCAREOUS orange-mustard SILTY Very fine SAND, fossiliferous in part, 
Very Oxidized with minor glauconite. Some thin interbeds of highly 
calcaroously cemented very hard buff sandstone as above. 
As above but with interbeds of silty very coarse sand. 
AS above but no coarse sand. Fine sand is now brown and less oxidized. 
Glauconite and fossils common. 

&> 
t 

Very CALCAREOUS brown-green SILTY very fine SAND similar to above, common 
glauconite and fossils. Rare bands of fine-medium sand. Becoming very 
fossiliferous and green toward the base. 

so 

SfOO 

No-n calcareous mustard-yellow clean fine SAND with no observable fossils. 
Abundant limonitic granules and trace mica, opaques and glauconite. 
CALCAREOUS GLAUCONITIC carbonaceous dark grey clean fine SAND, Some orange 
fine sand and rare granules. Less fossiliferous and very soft. Possibly 
bioturbated. 

Wi As above but only slightly to faintly calcareous 

AW*', As aliove but non-calcareous 

m Slightly calcareous highly GLAUCONITIC mustard medium SAND 
CARBONACEOUS GLAUCONITIC fine SAND as above, frequently very fossiliferous. 
Pyrite very common and strong H-S odour. Fossils frequently pyritized./— * SHEET 9 OF -Z 



•1 W5LL'BARABBA NO. 3 
D E P T H : 1 0 0 . 1 2 g n . 8 

LOGGED BY: C D - COCKSH?LL 

DEPARTMENT OF MINES - SOUTH AUSTRALIA 

CORE DESCRIPTION 

, C O R E No, CONTINUOUS,. 
R E C O V E R Y (ave. % ) 8 3 . 7 % 

h" - — 
| D A T E : 1 9 . 4 . 7 7 ./ 

X 5f o GEOlOGICAt DESCRIPTION Of CORE 

C A R B O N A C E O U S GLAUCONITIC fine SAND as above, quite pyritic many pyritized 
fossils observed. Very strong H2S aroma. 

Wf: ' ' • ' 

,As above but gravelly and l e s s pyritic. 
As above but very little gravel. 

Pebbles Up; to 20 mm. 

Z2S2E 

We-

il •> 
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h ii 
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li • — a 

[As above but sand is medium grained and gravelly with pebbles up to,10 mm. 
W r i t e very common. Some pyritized fossils, 
'Buff'LAMINATED CLAYEY SILTSTONE. Laminations very weak due Lu 
a n d v a r y S o m 35° to 60° to core axis. Non calcareous, moderately hard 
Ht very S e n ? Clay rich zones are very friable and crumbly some .thin 
a u a r t z v e i n s subparallel to laminations Rare irregular veins of darker 
m a t e r i a l n^ar base colour changes slowly to pale grey-buff toward base. 

\I20-1 

Ii J a 
Ii a 

B ll py 
II It 

ii Q i' 

a a 
p*— n 

As above but now dark grey and less weathered. Clay much less jojgn. 
Pyrite very common and concentrated along cleavage planes. Laminations 
are extremely variable in orientation - 10-60 to core axis. 

END OF HOLE 128.8 metres 

SHUT 3 OF 3 
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W E L L : BARABBA NO.. 4 
D5 P T H6X5Q .. M' . ' „ „ 
LOGGED BYC.D. COCKSHELT 

DEPARTMENT OF MINES — SOUTH A y S T H A M A 

CORE DESCRIPTION 

C 0 R E CONTINUOUS 
RECOVERY (aveyo^l^'^S. 9 % 

DATE: 2.5.77 

to-

20 

n/ 

\30 

i 40 

S0 

'•ffumic^ 

'fe,, 

GEOLOGICAL OESCRlPTION OF CORE 

Orange CLAYEY medium SAND, humic in part 

Very sticky orange-brown slightly sandy CLAY 

As above but with a cream clay component up to 20% 
Orange-brown very CLAYEY coarse SAND with limonite fragments very common. 

ii /Mottled red and cream CLAY. 

Orr 

//. —a 

& » a 
•I II 

ib 

n -o a n 

• u 

,'n 're.-
' » ' a' 

ii'. • 

Mottled red SlLTY CLAY and buff-grey CLAYEY SILTS 

Mottled orange and buff-grey SILTY fine-medium SAND, clayey in part With 
trace mica and opaques. Quite soft and friable. " 
Mottled orange and light grey finely SANDY SILTS and CLAYEY SILTS. 
At top a small section of silty sandy gravel With pebbles up to 8 mm. 
Mottled orange and light grey SILTY CLAY. 

Mottled orange and grey CLAYEY SILTY fine SAND 
Mottled orange and grey CLAYEY SANDY SILT 
Light grey SANDY CLAY frequently mottled by orange sandy clayey Silt. 
Some orange sand rich zones. 

Mottled orange and light grey CLAYEY SILTY very fine-fine SAND with 
zones with granules common* Some zones of cleaner medium sand and rare 
clay rich zones (less than q.2 metres thick). 

SHEET OF 



WELLBARABBA NO. 4 
D E P T H : 5 0 - 9 5 . 2 n , 

L O G G E D BV . C. D. COCKSHELL 

DEPARTMENT OF M I N E S , - S O U T H A U S T R A L I A 

CORE DESCRIPTION 

\ CORE N o C O N T I N U O U S 
r RECOVERY (ave %>67.5 % 

D A T E : 2 v5. v77 

GEOLOGICAL DESCRIPTION OF CORE 

Torange SILTY fine SAND with rare granules upto 5 ram. Some finer clayeyer 
'bands, redder in colour forming weak laminations at 90 to core axis. 
Similar to above but sand is medium-coarse and with much limortite cement. 

above but sand now coarse-very coarse 
[Highly CALCAREOUS orange fine-very coarse SAND with trace opaques, 
Green highly CALCAREOUS very FOSSILIFEROUS SILTY very fine-fine SAND.giaucon.-

,very common Fossils mainly Mollusca and E&iinoids. LL v o x ; y^^UUUVlfc J u. AO *«w — — — » — 

Green GLAUCONITIC FOSSILIFEROUS highly CALCAREOUS coarse 
common. Large macrofossils prolific 

SAND opaques very 
~ * 1 V'. LVJlluwn. ~ j — - —: 

fer^Bn vnrv fine-fine SAND as above but common coarse grains. 
* ' h • . - • • ^ ' ' ' , ^ AXTA p t t T'V i n i 

tureen very nue-mm orum m a-v^w --• : — -
Grey-green GLAUCONITIC very fine SAND, SILTY and ?clayey m part, less calca-
reous and fossiliferous than above, fossils mainly large turretellia, trace 

and ?carbonaceous material. _ _ ^pyrite 
Grey non-calcareous CLAYEY fine-medium SAND, GLAUCONITIĈ  and CARBONACEOUS, 
pyrite associated with calcareous turretellia fossils-. 
Prange highly CALCAREOUS slightly clayey medium SAND. Some lignite fragment: 

J G r e y faintly calcareous m i T i r G L A X M m r a W N A C E O U S SILTY very fine SAND 
i&ygfB&ftn^^ l^ht and suFTT 

I Light grey slightly calcareous clean medium SAND. Extreir 

Grey indderatdy CALCAREOUS PYRlTlC, GLAUCONITIC SILTY very fine SAND some 
mediufo grains and large turretelliau 
— — r r r . — : ; — n v n T m r d ni n il 

Extremely soft 
• T V fettled clean white fine SAND, black CLAYEY LIGNITE and dominant hrown 

SILTY very CARBONACEOUS very fine SAND. Soft with few fossils. U X U l 1 V v i l Y OfUviJWll/'VWU^UL^ .1, • • — , • 

Black very CARBONACEOUS SILTY very fine SAND, very soft with few fossils 
Ŝludge sample contains more lignite fragments. 

m , 

Off-white very CLAYEY GRITTY very coarse SAND with thin bands of very 
carbonaceous material subparallel to core axis. These bands are up to 5 mm 
thick and comprise up to 5% of rock. l.nj.l.11 CW1U u p " - — • . , . — — — 

' ^ M ^ B r t e and p e b M e s ' 
'[/Similar to above but finer grained and common thin irregular veins of 
lignite f? tree roots') and pyrite 

uo •• 
'mM 

• •Jsy. 

'/•'rd 

JLlUltXtt; If L1CC xum-Jj mm V] — - . . 
Off-white very C L A Y E Y coarse SAND similar to above, gravelly m zones and 
toward base, common orthoclase and pyrite. Zones of pale green colour. 

3=2-L 

Isimilar to above but very hard CLAY CEMENTED medium SANDSTONE, No 
glauconite, little pyrite, siderite-limonite weathering of pyrite common, 
rare orthoclase grains. Quartz grains are mainly subrounded. 

•̂Afid 
Jfeimilar to above but softer and greener due to ? chlorite opaques common, 
Isome granules and quartz veins at about 45 to core axis 

9 so 
'ic 

Mi 

'Deep green-pale green poorly sorted.slightly GRAVELLY SILTY very FINE SAND_ 
STONE, common opaques delineate a weak cross bedding, frequent subrounded 
pebbles up to 10 mm. Pink orthoclase pebbles common, some pyriteotten 
associated with quartz pebbles. Minor clay in matrix ofQsand grains. Green 
colour due to Tchlorite. Common quartz grains at 60 -50 to core axis. 
Upper and lower contacts at about 70 to axis. At base are a very large 
number of orthoclase and quartz granules. 
Very hard light coloured clay cemented ARKOSE. Quartz and pink orthoclase 
predominant, white plagioclase variable with amount of weathering to clay. 
Some green ?chlorite grains. Equigranular subrounded very coarse sand to 
granule grain .size, some elongate pebbles up to 6mm indicate a weak ," 

j shh i- 2 bedding plane at 60° to core axis. OF 2 

END OF HOLE 95.2 metres 



WPII. „.„,„„, V, r 1 DEPARTMENT Of MINES -- SOUTH AUSTRALIA j C O R E No. CONTINUOUS w t L L BARABBA No.5 i u , — _ 
ncoru- m 1 , RECOVERY (OVe.75%) 62.1° 
d e p t h ' o _ 5 o - _.j CORE DESCRIPTION k A T E r 
_h?G6ED«BY C. D. COCKSHE Ljj i DATE' --4/5/77 . „ _ : „ 

i X iu h> & 1' 
U U 

. u * g < s Q: " 
(jLOlO&'CAt DESCRIPTION OF CORE 

0 J ~~ flVPl'tC 
ARed-orange slightly sandy CLAY. humic in part, limonite fragments common. 

-t •EL-Er \ — — 

Mottled red and cream sticky CLAY. 
Red-orange very CLAYEY medium SANO (clay probably contaninant from above) 
Coarsening toward b'ase" to very clayey sandy gravel with pebbles up to 
8 mm limonite fragments common. 

•i 

Red-orange very CLAYEY medium SANO (clay probably contaninant from above) 
Coarsening toward b'ase" to very clayey sandy gravel with pebbles up to 
8 mm limonite fragments common. 

10 .« 
Mottled orange and off-white CLAY rare sand grains, limonite fragments 
and quartz granules (probably f:rom above). 10 
Mottled orange and off-white CLAY rare sand grains, limonite fragments 
and quartz granules (probably f:rom above). 

i 

—pe— 
i— lorange-brown very CLAYEY SILTY .medium SAND, gravelly towards base. Fine grained opaques very common. 

J 'ITT'.' 
Grey CLAYEY SILT with some mottling by orange clean silt. Becomming 
very'finely sandy toward base. 

20; 
Mottled grey and orange SILT very fine SAND. slightly clayey. Becomming 
medium grained and cleaner towards base. 

Hi 
—•II—1 II—If— 
v;;; 

,' > .' 

«, * V 
•J/f'X-'. 

Orange GRAVELLY medium-very coarse SAND with pebbles up to 40 mm. 
Opaques very common. One small piece at'base is white and clay cemented. 

raj \ 

—•II—1 II—If— 
v;;; 

,' > .' 

«, * V 
•J/f'X-'. 

At top several quartz pebbles up to 44 mm. Mottled orange and grey 
3ILTY fine-medium SAND' with opaques less common than above. Basal 
gravelly band at 2'8."5 - 28.6m with rounded pebbles up to 8 mm. 

= White SANDY CLAYEY SILT frequently mottled with orange limonitic sandy 
Vsilt thin zones of "orange gravelly sandy silt with rounded pebbles up to 
15 mm. - — - " 9 3°': 
White SANDY CLAYEY SILT frequently mottled with orange limonitic sandy 
Vsilt thin zones of "orange gravelly sandy silt with rounded pebbles up to 
15 mm. - — - " 

B 
X'fa'u 

v̂i'-.y 
Orange to white SILT medium-coarse S A N D clean m white sections. Trace 
opaques and granules.' One pebble, 18 mm at 30.6 metres. Several zones 
moderately hard and cemented by limonite. Slightly carbonaceous. 
IBasal gravelly band 33.3- 33.4 metres. I .*// * * * 

Orange to white SILT medium-coarse S A N D clean m white sections. Trace 
opaques and granules.' One pebble, 18 mm at 30.6 metres. Several zones 
moderately hard and cemented by limonite. Slightly carbonaceous. 
IBasal gravelly band 33.3- 33.4 metres. 

• 1 I • .. . 
Similar to above but silty very fine sand, much cleaner than above. 

jRl: ^ 
. * : ' . / / ' . ' As above but clayey and buff-yellow. . * : ' . / / ' . ' 

"'Similar to above but moderately hard in part duo to limonite cement, sand 
îs medium-coarse and gravelly with granules up to 4 mm. • "S .7/ j_r < 
"'Similar to above but moderately hard in part duo to limonite cement, sand 
îs medium-coarse and gravelly with granules up to 4 mm. 

i 40 Orange-yellow SILTY very fine SAND with thin laminae of red ferruginous 
lsi.lt producing a weak sub horizontal lamination. Effect increases 
\with clay content towards base. _ 

H • • j • 
Orange-yellow SILTY fine-very coarse SAND in^part gravelly with granules 
\up to 4 mm. Some very weak red silty laminations. 

9 \White slightly SILTY CLAY. 
80 

Light grey-mustard yellow SILTY fine SAND with some very weaK red sin:y_ 
laminations. Generally very soft with trace mica and carbonaceous material. 
Some bands of medium sand. Harder limonitic cemented band 49.3-49.4 metres,. 

B 
8 
50 

y.y/tdfi: ><l El I OF 2 



WELL- BARABBA No.5 
DEPTHk0~99.7m LOGGED BY: C.D. COCKSH|LL 

D E P A R T M E N T . O F MINES — S O U T H A U S T R A L I A 

CORE DESCRIPTION 

; CORE No. CONTINUOUS 
< RECOVERY (avf %) 82. 
r " 
! D A T E : 5/5/77 

I I 
GtOUIGICAt DESCRIPTION OF CORE 

.••i'Vw. Light grey-mustard yellow SILTY fine SAND as above. LlglYt gxey-MltoLara yeixuw .lj.1— cw ^ — 
/Mottled mustard and maroon GLAUCONITIC LIMONITIC SILTY fine-medium SAND 
' Top part is glauconitic and cemented while lower'parr "is cleaner and 
lighter in colour. i - X H U L C J . X i l t u i u u x . . . 

'Dark green-black veiy GLAUCONITIC SILTY fine-medium SAND very carbonaceous 
trace mica grains', non-calcareous. ŵith 

above but sand coarse and soft, 
- r 

AS above but sand very soft, fine-medium grained and less glauconitic. 
'As above but sand medium grained with trace granules and pyrite. I • : ... , TnirrmTn 1 C T T T V PT AV n a a.L>UVC U U U J O I I U j u g m i u u gj.a-1.11~** ..J.W.. 1 ' • • . . 

Dark green-black GLAUCONITIC LIGNITIC carbonaceous SILTY CLAY, pyritic 
with very common lignitic plant remains. tvxtii VGXJ y ~ •• 
'Green-grey SILTY medium SAND with rare granules, less glauconite than 
above, few plant'remains, mica common and trace pyrite, bioturbated 
appearance. Becomes coarser to base with some pebbles up to 10 mm. 
Very hard SILICEOUS grey and dark grey-black fine-medium SANDSTONE, 
Carbonaceous darker bands 1 mm to 100 mm thick,in grey host rocK. (?) at 
1 ~ - 80° to core axis. Grains subangular 
Dark browny grey very CARBONACEOUS SILTY fine.sAND Very soft. — w,i|ir: 1—°—' ' —rr — . . , .\Hard SILICEOUS brown-grey fine S A N D S T Q N P . similar to above. 

70 

iHara bitiiLfiuua l u a j i j u i l lTT " Terr— 
Softer but compact brownish black very C A K b u n a c e o u s s i l o Veiy fine-fine 3AND Rare mica grains and harder bands. Sand grains are coated with black carbonaceous material. Similar to above but more carbonaceous (40%) and fine-medium grained. 
Very common lignitic plant remains, rare granules and mica grains, sand 
\grains coated blacky 
Brown LIGNITIC fine SAND with black carbonaceous material, 
jrownish black sands' as above. Frequent plant remains. 

Zones of 

rifi! 

/Mottled white CLAYEY SILTY very fine SAND,brown LIGNITIC GRAVELLY_ fine 
SANE) and black' lignitic plant remains. Very hard silicified bands 
75.6-75.7 metres and 75.9-76.0 metres. Some zones extremely lignitic with 
massive wood fragments up to 200 mm in length. 
Buff-pale brown slightly sandy CLAYEY SILTSTONE with abundant black_ 
carbonaceous material in the form ot plant (Vroot) remains, thin veins, 
and small pods. Veins often show a preferred orientation at 30 to core 
axis. The silt has contorted bands of white and pale maroon harder 
*clayier silt of variable thickness up to 5 mm. Bands are dominantly at 

fj-iil 90° to core axis. Lenses of same material and lenses and small pods of 
grey clayey silt are common. Rare mica grains and pods of pyrite, 
carbonaceous content gradually decreases and rock grades to below. 

II II ii 
it It 

As above but light grey coloured and less weathered carbonaceous content 
becoming nil. Laminations as above but often broken and at 80° to axis. 
Pods and thick lenses of pyrite common, some manganese coatings, mica 
common. Often well broken and cleaved. 

90 
As above but greenish light grey, maroon component now darker and more 
abundant m both short lenses and long thin lenses subparallel to 80 to 
axis. Rare bands Of more random oriented lenses mica very common. Some 
.multicoloured zones near major ?cleavage zones, 
Similar to above but mottled red, light grey and maroon sandy clayey, 
siltstone, pyrite and mica very common, green z o n e s . a t cleavages, redv, 
mottling in bands at 20° to core axis. 

" core 
Light greenish light grey-white CLAYEY SILTSTONE similar to above with 
thick frequently stringey, maroon lenses often delineating a plane at 80°to 

These lenses are often deformed and cresent shaped-•is.. , , , tn hi tpp.DTni-ng hnrrter anrl 1r><;<; rlflVPiy .to hâ Pi SHEEI 2 OF 2 
FNn rip MntB 99.7 metrp.s 
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BARABBA No.6 
" d e p t h : m, 

L06C5ED BY: W.D.COCKSHELjL 

D E P A R T M E N T OF MINES ~ S O U T H A U S T R A U A 

CORE DESCRIPTION 

1 CORE No, CONTINUOUS, 
RECOVERY (ave.74.̂ ,) 64.7% 
DATE: 1/6/77 

GEOLOOSiCAt DESCRIPTION OF CORE 
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Sticky brown CLAY ferruginous and humic in part. 

Sticky brown CLAY with a minor light grey clay component. Ferruginous 

Mottled orange and light grey CLAY. 

Mottled orange-darlv red SANDY SILT and light greenish grey SILTY CLAY. 
Clay is mainly in veins ojLvariable size, orientation and intensity, 
Silt component quite porous, ferruginous and unconsolidated. Some 
zones of both coarser and finer material. Becomes sandier towards 
base. 

Sludge samples: BOULDER GRAVEL*, generally clean but some mottled clayey 
si It t boulders up to"69' mm mainly quartz, jasper and siliceous quartzite. 

Mottled orange .CLAYEY SILT and pods of light greenish grey clay.<., Some 
pebbles at top/ 
Mottled light greenish grey CLAY and dark red-browrt CLAYEY SILT. One 
50 trim pebble at base. 

J As above but red-brown material is slightly silty clay in fine Veins 
and surface coatings of light greenish grey very slightly silty clay* 
Abundant slicken-sides. 
As above but grey CLAY now SANDY and more red slightly sandy SILT. 
Some manganese veins and coatings. 
Mottled red-orange slightly silty fine-medium SAND and yellow-orange 
very finely SANDY SILT, 
Mottled orange _SANDY S'lLTand light grey SANDY CLAY" with rare manganese 
coatings. Amount o'f silt* decreasing and clay becoming very sandy to 
base. Light grey becoming predominant colour. 
Light grey very CLAYEY fine SAND with minor orange sandy-
silt. Very soft. Ci'av and silt amount quickly decreasing. SHEET or 
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BARABBA No.6 ^ 

, L 0 G 8 M c k s h e l l : J 

D E P A R T M E N T OF MINES ~ S O U T H A U S T R A L I A 

CORE DESCRIPTION 

C O R E No. C O N T I N U O U S 

R E C O V E R Y lave. %) " 
D A T E : 1/6/7.7 

GEOLOGICAL DESCRIPTION OF CORE 

501 >11 lJ-C. Light grey slightly clayey fine SAND with rare orange silty sand pods, 
as above. Rare clean zones. 

Grey SILTY CLAY, quite compact. 
'yLight grey very CLAYEY medium SANDY GRAVEL with pebbles to 12 
' L t o I i T a-r>a\r v o ™ f T A V C V r JTJ i . . p j i m i r r. t t m rr. "" T. : •Jlf Light grey veiy CLAYEY very finely SANDY SILT. Trace of mica and'opaques. 

-terr. 

• -'.x-.yr-'a. 

Light grey CLAYEY medium SAND with common granules and opaques. Trace mica. 

mm. 

/Grades quickly into mottled pale mustard-yellow and pale green slightly 
silty CLAY, with bands of iron stone grit and concretions, 
Mottled light greenish grey and yellow-orange very limonitic slightly 
sandy CLAYEY SILT. Trace of mica and opaques. 
Grades quickly into yellow-green very LIMONITIC SILTY fine SAND with' 
common mica and opaques. 
/ery hard and broken yellow highly CALCAREOUS cemented fine-medium 
SANDSTONE.rare fossil traces. 
Softer yellow LIMONITIC very CALCAREOUS SILTY fine SAND. 
Very hard yellow highly CALCAREOUS cemented fine SANDSTONE as above. 

Softer yellow limonitic CALCAREOUS SILTY fine SAND, As above. 
Very hard yellow CALCAREOUS cemented SANDSTONE as above. 
in part. Fossiliferous 
Softer brown-orange CALCAREOUS LIMONITIC fine SAND. Rare fossils. One—~ 
'niece hard calcareous sandstone at base. 
irown-orange siigntiy calcareous LIMUN1T1L ML'IY medium SAND.—Rare" 
fossils. Bands of siliceous cemented material common. Minor, black 
material Tcarbonaceous or ?manganese-rich. Becomming less calcareous and 
possibly clayey to base. 

' - X 
Similar to above but brown-yellow-green colour, frequently more siliceous 
and more black material - ?glauconite. 

i 
-Slightly greenish dark brown CLAYEY SILTY very fine SAND with abundant 
.Iblack ?glauconitic grains, and rare green glauconitic grains. 
Fossiliferous in part, limonitic and possibly lignitic. 
Possibly clean medium buff - yellow SAND. 

Fossils more Dark greenish brown CLAYEY SILTY very fine SAND as above. common. 
ggggjery hard grey slightly glauconitic medium SANDY SPARITxo LIMESTONE 
frfofflVith common fos si is. 

.Green very CALCAREOUS GLAUCONITIC coarse SAND. Very fossiliferous with 
IMit•! 1 «» h i ^fO I ^ roc nrfie* A » • < « J 

30 
...I ' I .' '11 l7 • — ~ IWVJW..^ A V^WdAOC 

:ffirCftpainlv bivalves, gastropods and bryozoa. 
^MEi^ 0n afnsInL h i g h l y CALCARE0US cemented GLAUCONITIC medium SAND, with 
y^Green very CALCAREOUS GLAUCONITIC coarse SAND similar to above, very 

' r . 
.Jfossiliferous with some ?clay 

' '''fellow-ĝ en very CALCAREOUS clean fine SAND less glauconite and fossil Icontent and softer. 
Light green very GLAUCONITIC very CALCAREOUS clean fine SAND, fossils very 
common. Glauconite 20%. Rare deep green "clayey" ?glauconite pods, veiy 
s q j l u xn psirtr 

100' .x: 

Green-grey GLAUCONITIC SILTY very fine SAND similar to above but less 
fossiliferous, calcareous and glauconitic. Becoming darker with clay 
content. Many very hard siliceous cemented bands, at 97.6-97.7.98.2-98.3 
98.7-98.9, 99.1-99.3, 99.8-100.2 metres 

OF 



WELL' BARABBA NO. 6 I 
• 1 

D E P T H ! l O O - i r o 
• - - • 1 

LOGGED B Y : c > d > COCKSHELL 

DEPARTMENT o r MINES -• SOUTH AUSTRAUA 

CORE DESCRIPTION 

C O R E No. CONTINUOUS 
RECOVERY (ave.- % ) g 2 . 

D A T E : 1/6/77 , 

\\Silx--

Wi-f' 

W 

I .EOIOGICAI DESCRIPTION Of CORE: 

Green-grey GLAUCONITIC SILTY very fine SAND as above. 
99.8-100.2, 101.3-101.4, 101.6-102.0 metres 

Hard siliceous bands a-: 

As above but more glauconitic and common large turretella and other fossils, 
Hard siliceous bands at 103.6-103.9, 104,5-104.8 m ; ; ,— 
Similar to above but more glauconitic, carbonaceous and clayey much less sili 
ceous, more compacted harder bands at 105,8-105.9, 106.1-106.3, 107.3-107.7, 
108.0-108.2, 108.8-108.9, 111.3-111.4 metres 
As above but very carbonaceous and less calcareous 
Pis above but less carbonaceous 
viottled light grey clean SAND and darkgrey CLAYEY CARBONACEOUS SILTY fine SANlj) 
faintly calcareous but still quite glauconitic. Calcareous fossils - mainly 
bivalves, gastropods, and large turretella - still 
bioturbated appearance giving rise to mottling. 

common. Rock has 

<Ys above but frequently very micaceous and rare zones rich in pyrite needles. •/••ss' r 
ix^-iL 
Y-t&'if: v i-7'» 

: 'A •,<!?• 

ŝ above but siltier and clayier and more calcareous. 

'f-A 

jj• PHrc 

gjggftrowny-black SANDY CLAYEY LIGNITE, non-calcareous and pyritic. 
•Jy 

: arkgrey CARBONACEOUS, SANDY SILTY' CLAY mica and pyrite common and rare 
'calcareous fossils in non-calcareous rock mass. 
Brown-grey CLAYEY SILTY fine SAND with abundant calcareous fossils. Common 
mica, pyrite and glauconite. Carbonaceous in part. Bioturbated appearance 
similar to above but With some zones of clean white medium sand. Frequently 
quite calcareous but becoming faintly calcareous, coarser grained and gravell) 
.to base. 

Brown-black very CARBONACEOUS SILTY fine SAND with abundant pods and 
fragments of black clayey lignite and plant remains pyritic. 
Brown-grey CARBONACEOUS slightly clayey coarse SAND with rare lignite 

•VVifragments and common mica and garnet very soft and becoming coarser and 
•vv.'vJWavelly to base. Frequently mottled with light brown silty fine sand. 
>H.J, , , '.IP . i . . . , J, iji . m,| |l » JULIU • : ' 

i/30 

li'.t i'/'V 

iH laVCA J./ LU u a o c , IIWU^XVU i, j. w ^.^.W.... — -

Grey-brown slightly carbonaceous SILTY very fine SAND with some 
darker more carbonaceous bands. Mica common. Very soft. 

I tfo-

\/so 

* ' * * 

m , 

—a ii-„S'J ll 
ii^Wk 

It u 

i/ftT, 

Greenish brown slightly silty GRAVELLY coarse SAND with abundant carbonaceous 
ods and rare lignitic fragments. Pebbles to 6 mm. ;—_ __ 
Grey-brown slightly carbonaceous SILTY fine SAND similar to above. 

Pvritic. •Black'CLAYEY LIGNITE with pods of brown very fine sand 
Brown SILTY very fine SAND with abundant LIGNITE FRAGMENTS and clear, very 
fine and Small gypsum crystals which often predominate over sand. Rare mottl:. 
of white, brown and dark brown due tovariable carbonaceous content. 

ng; 

Similar to above but mottled white, brown and black carbonaceous very fine 
sands interbedded With hard fissile well compacted sands of similar nature.Thd 
sands are often Very silty and well cleaved (at 90° to axis). Abundant larg< 
lignitic plant remains gives a mottled appearance. Micaceous in part and 
.pyritic to base 

se' 

Dark brown LIGNITIC SILTY very fine SAND, similar to above, frequently 
micaceous, pyritic and clayey 
liark brown-black very finely SANDY LIGNITIC CLAY with common pods and bands 
ftf brown clayey fine sand. Quite micaceous and pyritic, with well Light grey-buff CLAYEY SILTSTONE, generally quite pyritic, 
developed cleavage at 70 to core axis. Weathered ?sulphide or manganese 
coating grains common on cleavage surfaces. 

As above but colour is creamy-orange due to limonite content* Weak 
fine laminations less than 2 mm thick at 80° to axis. I wii' 3 OF 4 



WELL! BARABBA NO. 6 
D E P T H r 1 5 0 , 1 6 3:1- I I 
L O G G E D B Y : , C.D. COCKSHEL 

D E P A R T M E N T OF M I N E S — S O U T H " A U S T R A L I A J C O R E No. CONTINUOUS 
_ i R E C O V E R Y ( o v e . . " v 1 0 0 % 

CORE DESCRIPTION •' • •• -
L J D A T E - 1.6.77_ 

F 
X UI H a a. 

o y u a 

u 
£ » 
< 2 
m ** 
a 

GEOLOGICAL . D E S C R I P T I O N OF CORE 

VTfS 

B/tP-z 

u n 
nf/O 

li a 
—. ii 
"Mr 

ii a 
^ ii 

•I" 

Mr-

Light greenish grey and pale orange finely LAMINATED CLAYEY SILTSTONE often 
very pyritic on well developed cleavage (at 60°-80° to axis) surface are 
common thin round grains of weathered ? sulphide or ?mangansse coating as 
well as coarse sand size rounded equant grains of dark pink-orange, hard 
material, possibly concretions of iron or siderite rare pods of fine clear 
needleocrystals of ?gypsum. Laminations generally less than 2 mm and at 
60-80 to the core axis. Colour varies to brown-orange-red and 
greenish yellow* Predominantly compact but rare zones of more cleaved rock 
mass. •• 

END OF HOLE .163-1 metres 



WELL'BARABBA NO. 7 j DEPARTMENT OF MINO> - - S O U T H AUSTRAUA j CORE No. q^jnuoUS 

m •••'••-1 c o r e d e s c r i p t i o n I 8si 
LOGGED BY: 1 DATE c;/7/77 — C.D.COCKSHELL - I 

: W I b ' 
u 
£* 

J ̂  
SEOLQGTCAL DESCRIPTION OF CORE 

0 

Hi .a?-: 

IB _£ 

. jM ? 

gjtf-l 

S —WUfTIt e Mottled cream and orange SANDY CLAY, very humic in part. 0 

Hi .a?-: 

IB _£ 

. jM ? 

gjtf-l 

* i* ; __ 

As above but no humic component. Sand fine to coarse cream clay becoming 
" light greenish grey and sandamount decreasing with depth. 

0 

Hi .a?-: 

IB _£ 

. jM ? 

gjtf-l 

— ~ 

Mottled light greenish grey and orange-dark red SILTY CLAY. 

0 

Hi .a?-: 

IB _£ 

. jM ? 

gjtf-l 

F/M N O 

IT — » // 
// , /> /« 

T"* '' * 
ft it 
'ft —'II 
IF N II 

/ ( 

/ / " ' H 
FL^MFT^MT-// • // v/ 

Greenish grey slightly SANDY hard CALCRETE NODULES with mottled light 
greenish grey and orange CLAY MATRIX. 

0 

Hi .a?-: 

IB _£ 

. jM ? 

gjtf-l 

F/M N O 

IT — » // 
// , /> /« 

T"* '' * 
ft it 
'ft —'II 
IF N II 

/ ( 

/ / " ' H 
FL^MFT^MT-// • // v/ 

Orange-brown finely SANDY CLAYEY coarse SILT with common pods of light 
greenish grey silt which are frequently hard and calcareous. Composition 
varies from silty very fine sand to very clayey medium silt. Manganese 
coatings and mica common. 

j -4 
n̂̂nfc) 

—, RF' II 

II ' II 

T—, 

Orange-brown medium SAND non-calcareous with trace of mica and opaques. j -4 
n̂̂nfc) 

—, RF' II 

II ' II 

T—, 

/ Brown SANDY GRAVELLY SAND' with quartz peliies up to 30 mm. 
j -4 

n̂̂nfc) 
—, RF' II 

II ' II 

T—, 
Mottled red-orange SANDY CLAYEY SILT and light grey clayey silt with rare 

^pods of yellow-orange fine sand. 
t> »•_»« '>. « A ' IT 
> * •// •;/ A »*7r* h 

Similar to above but mottled dark red SILTY CLAY, light grey inter-veining 
y CLAY and yellow CLAYEY SILT. Thin gravel band at 36.1 metres With pebbles 
\up to 10 mm 

1̂(7.5 

8 

1 *<?'• 

>t * n ' i, 
if 'll 
tt ' It , n 
«• it 
li t ". 
n, n 

it it _ )/' u, 
II ll — ̂ L /i* II • /i , fi 

n < ii 
'fi . ii 
i ' II 1 71 * > 

\ Similar to above but red-orange SANDY CLAYEY SILT, .light grey CLAYEY SILT 
land yellow fine SAND. 1̂(7.5 

8 

1 *<?'• 

>t * n ' i, 
if 'll 
tt ' It , n 
«• it 
li t ". 
n, n 

it it _ )/' u, 
II ll — ̂ L /i* II • /i , fi 

n < ii 
'fi . ii 
i ' II 1 71 * > 

\As above but grey CLAYEY SILT predominant. 1̂(7.5 

8 

1 *<?'• 

>t * n ' i, 
if 'll 
tt ' It , n 
«• it 
li t ". 
n, n 

it it _ )/' u, 
II ll — ̂ L /i* II • /i , fi 

n < ii 
'fi . ii 
i ' II 1 71 * > 

, As above but very clayey and crumbly, Becoming sandy and gravelly at 
\ base with pebbles up to 15 mm. 

1̂(7.5 

8 

1 *<?'• 

>t * n ' i, 
if 'll 
tt ' It , n 
«• it 
li t ". 
n, n 

it it _ )/' u, 
II ll — ̂ L /i* II • /i , fi 

n < ii 
'fi . ii 
i ' II 1 71 * > 

Mottled orange-brown CLAYEY very finely SANDY SILT and red and light grey 
SILTY CLAY, Sliclcen-sides and manganese coatings common. Clay is frequently 
sandy and shows a diamictitic appearence, Composition is variable in 
amount of each component. 

Si.ftr j or 4. : 



W E L L ! BARABBA NO, 7 
DEPTH:so.ioom : 
±06GE^5.:COCKSHBLt 

i 
—i • .. . • • —i— : • 

DEPARTMF.NT OF M I N E S — SOUTH A U S T R A U A ; CORE NO-CONTINUOUS 

CORE DESCRIPTION 
RECOVERY (ave %) 65 # fU 
DATE : 5.7,7.7 

\so 

\60< 

I 
70-

[30. 

1 SO ~ 

uses 

s 2 

n— 

U U • II 

II- IR —l/i— 
II II • 

1 ' ' • a i 

GEOIOGICAL DESCRIPTION QF CORF 

:AS above, mottled brown-orange very ̂ l T s l H S r ^ Y B y ^ and light grey 
and red SILTY CLAY Wit.lv rare yellow pods of silty clay, Slicken-sides 
common. Composition quite variable from light grey very finely sandy clay 
to brown very finely sandy silt. 

Similar to above but predominately light grey finely SANDY CLAY with minor 
red CLAYEY SILT. Amount of sand increasing with depth. 

IMottled orange-yellow and light grey CLAYEY SILTY fine SAND 
. -n : . . .. .__. r-» . HA\rn ,.i£ 4.U «1fl\,» A IV CAWifi L VIVJ1 V Li J.VU t y - o ./ . a. a — 

Pale greenish white clean fine SAND with minor clay m some zones, 
opaques and granules. Some zones pale yellow and very soft. 

Trace 

\s above but clayier and greenish 
As above but cleaner and with limonitic veins. 

/ 
m Ts^sm. 

•.I jfc.Ji 

'.'.s'; f. 

•if''*** txw ffnv 

' . ' v * . . * * H 
r.-M 

Pale green fossiliferous CALCAREOUS CLAYEY medium SAND, -Very soft in 
part. Sand grains are well rounded. 
Hard broken very CALCAREOUS richly fossiliferous medium SANDSTONE 
Fossils predominantly molluscs. Fossiis predominantly moiiuscs., . .. 
'Light green very soft clean SAND, CALCAREOUS but with few foss lis. 

Dark greenish grey very CALCAREOUS and GLAUCONITIC, fine SAND richly 
fossiliferous with mainly small calcareous molluscs. 
I Hard grey SILICEOUS and CALCAREOUS fine SANDSTONE 
,to medium size , mainly molluscs of various types, 
icommon 

Fossils are 
Glauconite very 

of small 

[Uuiimiuji .... • • — ——•— , 
As above but no silica cementing, very soft and crumbly, calcareous and 
\glauconitic. .Hard grey SILICEOUS SANDSTONE as above _ _ _ 
Softer crumbly very GLAUCONITIC and CALCAREOUS SAND as above. Fossils 
more varied but mainly ?sponge spicules and mollusca. Hard siliceous 
band 79.6-79.7 metres, 

/ Hard SILICEOUS band as above, fossils very common. 
/Softer non-siliceous SAND as above, less calcareous and fossiliferous,. and 
darker grey colour. Fossils mainly small. \Hard SILICEOUS band as above but only slightly calcareous . 
Softer non to faintly calcareous non-siliceous tine tiANb. DarK greenish 
grey with If.tie glauconite and fossil content slightly clayey ana more 
compact than above. Interbedded hard and softer bands with common slightly 
calcareous bands. Trace mica. Becomes brownish with pods of limomtii 
with depth. • 

/As above but greenish-brown, calcareous, glauconite, clay and limonitic 
/pods more common. Grades to whitish-green near base and very calcareous 
'with fossils common. 

SHEET 2 0 F 4 



W E L L ' BARABBA NO, 7 j 
DEPTH:100-I5ff' t 
LOGGED BY: c.D. COCKSHBfiL 

DEPARTMENT OF MINES - SOUTH A U S T R A U A 

CORE DESCRIPTION 

j CORE No. CONTINUOUS 
' RECOVERY (ove' % ) g 6 . 2 % 

! DATE' - 5.7.77 . 

\/O0 • 
•MM 

Cittii OeiCAl OfSCHiPT'ON OF CORfc 

Similar to both units above - calcareous in some zones, faintly calcareous 
in others, calcareous zones fossiliferous and frequently mottled With orange 
limonitic pods 

t grey very CALCAREOUS CLAYEY fine SAND, very GLAUCONITIC with few fossil 
Ĝreen-grey glauconitic faintly calcareous fine sand as above. 

above but calcareous and fossil rich 
As above but very calcareous and fossiliferous and greenish-orange 
'As above but very coarse graine3~ 

•TAs above but medium-fine grained 
jfe&HAs above but hard well compacted sandstone 
VrT\As above but much softer and with a green colour 

As above but much less clay, carbonate and fossil content, becoming faintly 
calcareous and darker in colour. 

jnAs above but very calcareous 
As above but faintly to slightly calcareous 
IRs above but very calcareous and fine grained" 
As above but faintly calcareous 

•i-ViVS' • As above but very hard and calcareous in part with fossils often common 
As above but slightly calcareous with minor fossils and hard bands, 
tand very fine grained and grey in colour. 

clayey 
;.':'.V.;|AS above but hard and SILICEOUS 

As above but softer and less siliceous, slightly to moderately calcareous 
with common fossils. Becoming coarsely silty with some harder more siliceous 

"Sand With bioturbated appearance 
As above but very calcareous, and common fossils 

j/As above but harder and SILICEOUS 
X?/?'. As above but less siliceous and softer 

'-:'As above but harder and SILICEOUS 
'As above but softer and less siliceous 

'•.f.r/Aj. 
• P'X 

tAs above but hard and SILICEOUS and common medium sized gastropods and 
other molluscs. , 

\oo As above but softer, less siliceous, darker and more pronounced bioturbation* 
more fossils, glauconite and clay trace pyrite. 
AS above but SILICEOUS and common large turretellas. A thin bed of extremely 
glauconitic (30%) softer sand 129, 8-130.0 metres 
•Grey softer very finely SANDY SILT, slightly to moderately calcareous, 
ŝlightly carbonaceous, very GLAUCONITIC with minor pyrite and some calcareous 
"and trace fossils. Quite bioturbated, Large turretellas common, becoming 
more pyritic, clayier and heavily bioturbated toward base. 
Grey faintly calcareous LIGNITIC very CLAYEY SILT, slightly sandy in part witli 
pyrite and small calcareous fossils common. 
Dark greenish grey CLAYEY very finely SANDY SILT; slightly to moderately 
calcareous, carbonaceous and, in part very clayey. Common pyrite and fossils-
Calcareous, trace and turretellas, • . 

» 
- • a. 
iJ." 

Dark grey SILTY LIGNITIC CLAY, faintly calcareous, with small fossils, pyrite 
and slicken-sides common, 

J'F-
3rey GLAUCONITIC CALCAREOUS slightly SANDY CLAYEY SILT as above. 
Carbonaceous and commonly pyritic. 
Dark grey SILTY LIGNITIC CLAY as above. Faintly calcareous. 

t 'uej~sa •^pfjGrey GLAUCONITIC CLAYEY SILTY fine SAND as above. Lignitic and very pyritic 
and faintly calcareous. 

grey extremely SILICEOUS SANDSTONE vughy in part, sua' OF 



W E L L ! BARABBA No.7 
DEPT&0-1S1.F-

) B Y : D.COCKSHELL LOGGED BY 

D E P A R T M E N T O F M I N E S •• S O U T H A U S T R A L I A 

CORE DESCRIPTION 

CORE No, CONTINUOUS 
RECOVERY (ave %), 
DATE: 5,7.77 

91.7' 

a 
730 
/f!2 '.•,-s/l. 

GEOI OC)t| A l DESCRIPTION OF CORE 

Light to dark brown LIGNITIC SILTY very fine SAND, non-calcareous,zones 
of very dark very lignitic sand near top. 
Light grey very SILICEOUS QUARTZITIC SANDSTONE as above. Common vughs 
up to 15 mm in diameter. Thin veins of darker material frequently show 
banding at 70° to core axis. . : 

END OF HOLE 151.20 metres. 
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PALAEONTOLOGICAL REPORT ON 
SELECTED BARABBA BOREHOLES 
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PALAEONTOLOGICAL REPORT ON SELECTED BARABBA BOREHOLES 

BARABBA No, 1 
A palaeontological sample collected from 66.31-66.37 m 
contains the foraminifera Piano rbulin'el la inaequi 1 ateralis 
and P. plana, which indicate an Early Miocene age. A 
further washed sample from 82.41-82.46 m had abundant 
Amphistegina lessoni and Pararotalia verriculata. It probably 
correlates with the lower "Amphistegina" peak of Lindsay and 
Bonnett (1973) which is Late Oligocene/Early Miocene. Paly-
nological sampling at 100.71-100.81 m, 103.53-103.63 m and 
104.45-104.54 m were correlated by W.K. Harris (pers. comm., 
1977) with the Late Eocene Sparga'nia'ceaepollenites barungensis 
Zone. 

BARABBA No. 2 
A sample from 53.40-53.43 m is probably Early Miocene. 
Foraminifera include abundant Pararotalia verriculata. Samples 
from 61.75-61.82 m and 65.13-65.24 m contain Amphistegina 
lessoni, Pararotalia verriculata and No to r'o tall a sp. 1, hence 
dating near the Oligocene/Miocene boundary. No Bolivinopsis 
or Guembelitria were noted in these latter two samples. 

BARABBA No. 5 
A palynology sample collected from the interval 59.74-59.84 m 
was correlated tentatively with the Late Eocene Sparganiaceae-
pollenites barungensis Zone (Harris, W.K., pers. comm., 1977). 

BARABBA No. 6 
Six palynological samples yielded diagnostic floras in this 
bore. Sample intervals yielding assemblages were:-
112.07-112.12 m, 120.66-120.72 m, 123.64-123.69 m, 133.33-
133.38 m, 140.39-140.44 m and 143.21-143.23 m. 



All floras were characteristic of the Late Eocene 
Spargahiaceaep'ollenites' ba'rungensis Zone. Microplankton 
comprise up to 20% of the assemblage in samples from the 
Rogue Formation but constitute less than 1% of the floras 
in samples from the Clinton Formation. Organic microplankton, 
where present, belong to the Spinife'r'ites biofacies (Harris, 
W.K., pers0 comm., 1977), 

BARABBA No. 7 

Foraminifera recognised in a sample from 108.48-108.53 m 
include Amphis tegina lessoni, Bolivinopsis cubensis and 
Notorotalia sp. 1, which indicate a Late Oligocene age. In 
a sample collecl-ed from the interval 117.55-117.60 m the 
planktonic foraminifera Guembelitria' stavensis, Chiloguembe1ina 
cubensis and Globigerina sp. aff. angulosuturalis were found 
suggesting a middle Oligocene age. A good latest Eocene-
early Oligocene fauna containing Chiloguembelina cubensis, 
Guembelitria stavensis, Cassigerinella eocaenica, C. chipolensis, 
Sphaeroidina bulloides, S. variabilis/ Turborotalia gemma and 
Subbotina sp. was found in the sample collected from 129.32-
129.40 m in the bore (Lindsay, J.M., pers. comm., 1977). 
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SAMPLE NO. 

SAMPLE INFORMATION 

BARABBA 
HOLE 

STRATIGRAPHIC UNIT TAKEN FROM 

P645/77 No. 1 Hindmarsh Clay 

P646/77 No. 1 Port Willunga Formation, Upper Hard Band 

P647/77 No. 1 Port Willunga Formation 

P648/77 No. 1 Port Willunga Formation, Ruwarung Member 
P649/77 No. 1 Bedrock, Weathered Siltstone 

P650/77 No. 1 Bedrock, Fresh Siltstone 

P651/77 No. 4 Rogue Formation 

P652/77 No. 4 Bedrock, Diamictitic Unit 

P653/77 No. 4 Bedrock, Arkosic Uni?; 

P654/77 No. 5 Rogue Formation, Gull Rock Member 

P655/77 No. 5 Clinton Formation 
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EXAMINATION OF SAMPLES FROM BARABBA GRAVITY LOW 

1. PETROGRAPHY 

Sample: 645/77; TS38635 • . 
Location: 

Barabba No. 1, 33.43 - 33.52 m 
Rock Name: 

Silty mudstone . 
Thin Section: 

The sample contains approximately 15% of quartz and less than 1% of 
feldspar and these two constituents form detrital grains embedded in 
an abundant iron-stained clay matrix. 
The detrital grains of quartz and feldspar range in size up to 0.5 mm 
but the average grain size is probably less than 0.05 mm and hence the 
sample has been described as "silty". As well as a wide grain size range 
there are. marked variations in the degree of roundness of the grains and 
hence it appears that these are derived from several different sources. 
One of the most characteristic features of these detrital grains is the 
presence of notably well rounded quartz grains ranging in size from 0.2 
to 0.3 mm, These are not abundant but are distinct from most of the 
other grains which are more or less angular in shape. In addition, many 
of the grains have re-entrant angles and it is possible that some have 
been partly replaced by the matrix; it is difficult to understand why some 
should have been altered in this way but on the one hand there are markedly 
rounded grains and on the other grains with notably lobate and irregular 
shape and no other interpretation seems possible. The rock contains a few 
widely distributed grains of feldspar and these are generally not more than 
0.1 mm in size. Both plagioclase and microcline were identified and both 
form fairly clear and fresh grains in which twinning can still be seen. 
The grains of feldspar are angular in shape and these, too, appear to have 
been partly replaced by the matrix. 

The detailed mineralogy of the matrix cannot be determined optically since 
the material is extremely fine-grained and partly obscured by a pervasive 
brown ferrugino us stain. It is likely that the matrix is an argillaceous 
material and in some places the material appears to show a moderate bire-
fringence and may therefore be illitic. In general the matrix forms a 
random granular aggregate with no evidence of, tor example, bulk extinction. 
In one or two places there are aggregates of clay up to about 0,15 mm in 
size and these do show weak preferred orientation and it is possible that 
they represent some kind of lithic fragment which has been replaced by clay. 

There are such slight variations in the degree of iron-staining and this 
is responsible for the slight variations in the red to brown colour of the 
rock. 
The sample is a silty mudstone characterised by a wide range of detrital 
grain types even though the great majority of these grains consist of single 
quartz crystals. 



Sample; P646/77; TS38636 
Location: 

Barabba No. 1, 66.53 - 66.60 m 
Rock Name: 

Limestone 

Thin Section: 
The rock contains approximately 20% of quartz, .1% of feldspar and traces 
of tourmaline and the remainder of the sample is calcite. The latter 
forms a sparitic cement around the silicate mineral and remnants of 
fossil fragments of calcite. 
Approximately 20% of the volume of the rock consists of generally dark 
fine-grained calcite which appears to be remnants of fossil fragments. 
Some of these fragments are curved crossed sections of shells up to 
about 1 mm in size but many are somewhat elongate to equant dark fragments 
generally 0.1 to 0.2 mm in size. The origin of the latter cannot be 
determined since they have no distinctive; shape but it is likely that they 
are fragments of fossil material of some kind. Less common fossil fragments 
are apparent cross sections of ?gastropods and a few small coiled objects 
no more than about 0,2 mm in size. There are also several somewhat more 
irregular and less well defined chambered objects. Calcite cement probably 
forms about 50% of the rock and is present as a granular aggregate of 
equant anhedral crystals 0.1 to 0.3 mm in size. This material is fairly 
homogeneous throughout the rock and forms an efficient cement:. 

Quartz and feldspar are present as subround to angular grains which have 
an average size of. 0,1 mm. These are randomly distributed throughout the 
rock and appear to be of detrital origin. Feldspars are fresh and 
plagioclase appears to be at least as abundant as potassium feldspar. 
It is likely that many of the fragments of silicate have been partly 
replaced by the sparitic calcite but some still retain subrounded outlines. 
Tourmaline and ?muscovite occur as rare detrital grains. 
The sample is a relatively quartz rich and fossiliferous limestone cemented-
by sparitic calcite. 



Location: 
Barabba No. 1, 80.94 -81.00m 

Rock Name: 
Porous fossiliferous limestone 

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

% 

Calcite 55 
Pores 25' 
Quartz 15 
?Chamosite 5 
Feldspar 1 

Most of the sample consists of fossiliferous debris with which is associated 
a little quartz and pellets of a green mineral tentatively identified as 
chamosite. The thin section contains numerous pores which appear to be 
an integral part of the rock* 
Fossil fragments have a wide size range from several centimetres to less 
than 0.1 mm. Some of the larger fragments are curved shell cross 
sections and there are elongate and rhomb shaped chambered bodies also. 
Many of the smaller fragments are aggregates? of fine-grained calcite and 
show a little or no texture. Many of these fragments are oval or sub-
rectangular in shape and there is a considerable population of these less 
than 0.2 mm in size. Some of the smaller fragments have been stained by | 
ferruginous material and now have a submicroscopic grain size. There is 
probably no calcite cement in the rock and all of the material is in fact 
detritus of some kind. • 
Quartz grains are generally subangular to subround in shape and they have 
an average size of approximately 0.2 mm. The grains are essentially randomly 
distributed throughout the rock although there are slight, irregular concen-
trations in some places. Feldspar is fresh but the few grains of plagioclase 
and microcline seen in the thin section are probably not sufficient .to indicate 
the relative proportion of these two feldspar types. 
The sample contains about 5% of a fine-grained green mineral which occurs in 
some places in chambers in small fossil fragments (?foraminifera.) and also 
appears to form sub-circular pellets generally Oil to 0.2 mm in size. It 
is not possible from optical examination alone to indicate whether this 
mineral is chamosite* or glauconite but the former appears more likely. 
The sample is a limestone which consists very largely of fossil fragments 
which appear to have been barely cemented at all. Other constituents of 
the rock are detrital grains of quartz and feldspar and a little ?authigenic 
Chamosite or glauconite. The sample appears to have a large natural porosity. 



Sample: P648/77; TS38638 
Location: 

Barabba No. 1, 89.60 - 89,62 m 
Rock Name: 

Silica-cemented sand 
Thin Section: 

An optical estimate of the constituents gives the following: 

% 

40 
35-40 • 

15 
5-10 
trace 

The sample consists of sand grade detrital fragments of quartz, calcite 
(fossils), chamosite and tourmaline and these components have been cemented 
initially by a carbonate mineral and then subsequently, and largely, by 
secondary chalcedonic silica. 
The detrital fragments have an average size of about 0.2 mm and most of the 
quartz fragments are single crystals with plane extinction. They range in 
shape from angular to subrouV and most appear to retain their detrital 
shapes. In many places grains form an apparent framework but elsewhere the 
matrix is so abundant that this is not the case. The detrital fragments of 
calcite are generally fossiliferous fragments which have a wide range of 
shape but in general are similar in size to the quartz grains. Some of the 
fragments are multi-chambered fossils (possibly foraminifera), others are 
shell cross sections and yet others, generally smaller, are fine-grained 
granular aggregates of calcite with a sub-rectangular shape/ 

The sample contains a little green material similar to that described in 
the sample above. This is tentatively identified as chamosite and it forms 
both within chambers in fossils and it also appears to form small subrounded 
pellets. 

These detrital fragments carry a discontinuous fine-grained granular rim of 
a carbonate mineral and this separates them from the abundant cement which is 
fine-grained chalcedonic material. This cement comprises probably more than 
one third of the volume of the rock and appears to be an efficient, impervious 
matrix firmly cementing all of the diverse detrital fragments. In some 
places the secondary silica forms crystals as much as about 0.03 mm in size 
but for the most part xt forms a homogeneous extremely fine-grained aggregate 
in which individual crystals can barely be identified. 

The sample is a fairly well sorted but rather heterogeneous sandstone containing 
quartz, fossil fragments and possibly pellets of chamositic. material which 
has been cemented first by a sparse carbonate and mainly by an abundant 
aggregate of chalcedonic material. 

Quartz 
Cement 
Calcite 
Chamosite 
Tourmaline 



Sample;- P649/77; TS38639 
Location: 

Barabba No. 1, 169.60 - 169.68 m 
Rock Name: 

Silty mudstone 
Thin Section: 

The sample consists of approximately 25 to 30% of detrital grains in an 
abundant argillaceous matrix. Apart from slight variations in the colour 
of the stained-clay matrix, the sample is perfectly homogeneous. 
The detrital grains are commonly less than 0.03 mm in size and generally 
fall in the fine to medium grained silt grade. Quartz is the most abundant 
detrital phase and forms equant anhedral grains/crystals most of which have 
a distinctly irregular shape due to.reaction with the clay. No feldspar 
was specifically identified in the sample but it is possible that if feldspar 
had been present amongst the detrital material it may well have been completely 
replaced by the clay. The sample contains trace amounts of tourmaline and 
zircon and there are small flakes of muscovite most of which are less than 
0.04 mm in length. These detrital components are randomly distributed throughout 
the thin section and there is no bedding or layering defined by the distribution 
or orientation of these grains. 

The matrix material which comprises the bulk of the rock, is pale brown in 
plane polarized light and dark between crossed-nicols. The material clearly 
consists of a iron-stained clay and there are, in fact, numerous minute specks 
of opaque and semi-opaque material throughout the matrix. The proportion of 
the ferruginous material varies a little from place to place in the section i 
and this defines patches which have a different colour. As far as can be I 
determined these patches are probably in parallel lines with the beddiftg in i 
the rock but macroscopic examination of the thin section indicates thatj if j 
bedding is present, then it is contorted and there is evidence of some kind j 
of micro-faulting or slumping which renders the bedditog rather indistinct. j • I 
The sample is a faintly bedded mudstone which contains a moderate proportion [ 
of silt grade silicate grains. i 



Location: 
Barabba No. 1, 185.6B - 185.79 m 

Rock Name ^ ' ' 
Doloi-iltic and ferruginous siltstone 

Thin Section: „ The sample is rather fine-grained and it is difficult to give proportions 
of the minerals present; however, the rock contains large amounts of quartz, 
dolomite and ferruginous material and smaller amounts of detrital tourmaline 
and muscovite. 
Quartz is present as grains and crystals commonly as little as 0.02 mm in 
size. These crystals occur in a contiguous aggregate of fine-grained dolomitic 
material and it is thought that trie carbonate probably comprises more than 
60% of the volume of the rock. Many of the quartz grains are -h.regular in 
Shape and few have auy direct evidence of having been detrital grains. The 
rock does, however, contain a little muscovite which forma extremely thuv flakes 
up to about 0.06 mm in length. These flakes do not show s.ny preferred onentatio 
and they arc widelv distributed throughout the rock but probably form less than 
2% of the sample. Intergrown with these components is =m oriented network o± 
opaque and semi-opaque ferruginous material. The overall amount of this_ ^ 
material defines beds in the sample but the network of ferruginous material is 
oriented at an angle of about to the overall bedding direction. Certain _ ^ 
structures in the bedding are defined by variations in the amount of fme-grainea 
ferruginous material and hence it appears that the rock has undergone probably 
only a very small amount of deformation and this probably occurred while the 
rock was still in a plastic condition. It is not possible to understand why 
the network of opaque is oriented .it such a consistent angle to- tne bedding. 
There are a few veinleLs of dolomitic material which are aligned parallel to 
the orientatior of the network of opaques and the presence of these may suggest 
that there has been some post-depositional stress vzhich resulted in fracturing 
of the sample at a relatively high angle to the bedding. The presence of . 
dolomite in fractures indicates the mobility of this mineral and it is probable 
that the sample has been dolomitized but whether the dolomite has replaced pre-
existing carbonate or phyllosilicate material is not possible to determine 
from examination of the thin section. 
The sample is a bedded, dolomitic siltstone in which a fine-grained aggregate 

dolomite is the principal component. The sample contained a considerable 
.mount of dark ferruginous material forming a network aligned at a high angle 
to the overall bedding direction, 



Location: 
Barabba No. 4, 61.70 - 61.76 m 

Rock Name: 
Calcareous and ?chamositic siltstone ' • 1 • i •> 

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

% 

Quart z; 35 
Opaques and semi-opaques 30 
?Chamosite 15, 
Clay/pores 15 
Calcite 5 
?Gypsum 2- 3 

Essentially, the sample is homogeneous and consists of silt" grade quartz 
grains, larger green pellets of ?chamosite resting in a matrix of fine-
grained material largely obs'iured by goethite/limonite. The thin section 
also contains a few large calcareous fossil fragments and there are 
spherules of ?gypsum* 

Quartz is present as angular equant grains generally less than 0.04 mm in 
size. The grains have irregular outlines and may well have been partly 
corroded by adjacent fine-grained ferruginous material. Included with the 
quartz in the classification above are a few grains of clear feldspar (which 
together comprise probably less than 1% of the rock); the feldspar is 
unusually clear and fresh but most of the grains have exceptionally irregular 
shapes and have been partly replaced by the matrix. About 15% of the rock 
consists of round or oval fine-grained green grains which are Tjtnbably 
chamositic but may also be glauconitic. These are generally structureless 
grains with apparently an extremely fine-grained granular texture. The average 
size of these grains is about 0.2 mm and hence they are notably larger than 
the grains of quartz. Dark material in part forms an intergrar.ular matrix 
but there are somewhat more compact and dense dark aggregates which may 
represent grains of some kind. Such aggregates range from equant patches 
about 0.1 mm in size to distinctly rectangular patches as much as 0*5 mm in 
length. To some extent these dark patches resemble extremely densely iron-
stained calcite in some of the rocks from Barabba No. 1 but no calcite can 
be Identified unambiguously in the grains in this rock. Fragments of calcite 
are clearly fossil fragments of some kind arid most are extremely large (more 
than 1 cm). 

The intergranular material in the rock is rather difficult to define since 
it consists partly of iron-stained material, partly of pores and probably 
also of clear clay material. The proportion of dark material varies 
considerably from place to place in the section and there is generally a 
little relatively clear clay material.around many of the quartz grains. 
X-ray diffraction analysis would b£ required to characterise this material 
with confidence. The rock also contains jmall spherules of a mineral faintly 
stained by alizarin red-S. This material may well be gypsum which shows this 
rather characteristic staining and the mineral does form elongate crystals 
with a low birefringence. The spherular structures invariably have a well 
defined radial texture and most are about 0*05 mm in size. These spherules 



may well represent a little authigenic gypsum which has developed in 
the rock after deposition. 
The sample is a rather immature siltstone which contains relatively 
large grains/pellets of ?chamosite and a few large fossil fragments. 
The sample is cemented by iron-stained clay and possibly also by a 
little authigenic gypsum. 



Sample: P652/77: TS38642 

u 

J I 

Location: 
Barabba No. 4, 90.08 - 90,1 m 

Rock Name: 
Argillaceous fine-prained sandstone 

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

% 

Quartz 50 . . . ^ -an Matrix clay ju 
Feldspar 
Green clay ~ 
Carbonate \ 
Opaques J 

—/ • • Tourmaline trace 

The sample is a fin'e-grained sandstone with a fairly abundant argillaceous 
matrix which is green in colour. There is also a little authxgenxc "rbooate _ 
which forms small patches. The sample contains a sparse population of grains 

11 more than about 0.3 mm in size, 
tW £ 

Less than 10% of the sample consists of exceptionally large grains moot ot 
- which are 0.2 to about 1 mm in size. Both quartz and feldspar 
J amongst these grains and there is one large aggregate of a 

sedimentary lithology which also forms a single gram. Most of these 
larger grains are subangular in shape but one or two are notably well rounded. 

^ In the bulk of the sandstone quartz and feldspar form well sorted grains 
which have an average size of about 0.1 mm. There appear to have been some 

H distortion of the grains during compaction and there are 
-j concavo-convex grain boundaries. Feldspar grains are fresh and both plagio.lase 

and microcline Jere specifically identified in the thin section. Despite the 
« angularity of the grains there L considerable evidence that they have been 

well sorted during transport and deposition. 
Matrix material consists of extremely fine-grained clay most of which appears 
to be genuine argillaceous matrix although some may have been derived trom 
the degradation of a small amount of lithic material Soma of the clay shows 
a dist-'nct green colour and this material may be either glauconite or 

H • chamosite' Such material is definitely a part of the clay matrix and is not 
U* • . detrital. 
F] Carbonate is present as relatively large patches (commonly 0.1to0 6 mm in 
L size) which are coarse-grained and irregular in shape, The carbonate appears 

to have developed in the rock after deposition and hence \T^riod 
P, Sne?al possibly indicating relatively reducing conditions during some period 
y in the post-depositional history of the rock. 

Apart from a few unusually large grains this is a fairly well sorted fine-
fi grained sandstone which contains detrital quartz and feldspar. There is 
Li fairly abundant matrix some of which is probably either chamositic 

glauconitic. The rock also contains a little authigenic carbonate. 
pi 
Li 



Location: 
Barabba No. 4, 93.00 - 93*06 m 

Rock Name: 
Grus 

Thin Section: The sample consists of subequal amounts of potassium feldspar and quartz 
and minor amounts of tourmaline and what are interpreted as lithic fragments. 
In many respects the sample resembles a granitic rock and its interpretation 
as a very young siediment derived from a granite is put forward tentatively. 
This interpretation is based on the presence of a few tourmaline crystals 
(up to 0.4 mm in size) and one or two lithic fragments which are not granitic 
(the largest of these Is some kind of micaceous schist). 

Quartz and feldspar have a granular texture and many crystals are more than 
1 mm in size. The crystals are irregular as in a granitic rock and there 
is no evidence of any Significant rounding of many of the .larger crystals 
of both quartz and microcline. In some place, however, smaller crystals 
may show some evidence of rounding and even of authigenic optically continuous 
overgrowths. Most of the feldspar in the rock is microcline perthite and 
this mineral forms crystals ranging in size from about 2 mm to about 0.2 mm. 
The thin section contains two patches of finer grained lithology one of which 
is definitely metamorphic. The smaller has a granular to granoblastic 
texture and consists largely of quartz with small amounts of microcline and 
ttica. The larger fragment, however, is about 2 to 3 mm in length and 1 mm 
broad and is a foliated mica schist. This clast has an average crystal size 
of about 0.05 mm. In one place in the thin section there is a subround 
tourmaline crystal 0.4 mm in size and this appears to be distinctly of 
sedimentary origin rather tha;; being plutonic or metamorphic. 
The sample is a rather chaotic rock consisting largely of quartz and mibrocline . 
perthite. Although the sample has what is essentially an interlock and granitic 
texture and granular texture, there are some features which indicate that the 
sample is in fact of sedimentary origin. There are traces of optically 
continuous overgrowths on some quartz crystals but apart from these there is 
no way to distinguish detrital material from any secondary "authigenic 
material. In summary, therefore, the sample is interpreted as a very young 
sediment derived from the weathering of essentially a granitic rock with, 
however, some metamorphic components. The sample has probably been barely 
transported and there is little evidence of sorting or modification of the 
original broken granite fragments. 



Sample: P654/77; TS38644 
Location: 

Barabba No. 5, 63.93 - 64.00 m 
Rock Name: 

Quartzite 
Thin Section: 

An optical estimate of the constituents gives the following: 

The range of proportions of opaques and semi-opaques varies from place 
to place in the thin section within the range quoted above. The sample 
is a compressed pure quartz sandstone which now has almost a granular 
(rather than a clastic) texture. 
Quartz and feldspar grains show evidence of excellent sorting and have 
an average size of about 0.15 mm. In general the quartz grains as now 
preserved are mainly subround but. most show some evidence of having been 
deformed during compaction and, probably, partial recrystallisation of 
of the rock. Original grain shapes are preserved in those crystals which 
show an anruilar ring of dark material which presumably defines the limits 
of the original grain. As far as can be determined from this evidence 
the original detrital grains of quartz were well rounded. Optically 
continuous quartz overgrowths can only be detected on about 3 to 5% of 
the grains. As indicated above, grain-to-grain contacts are generally 
concavo-convex or long and straight. • 

Detrital feldspar is not abundant and is present as a few untwinned grains 
which can be generally be identified by the small amount of alteration they 
show in contrast to the clear quartz. The rock contains a moderate amount 
of tourmaline which is present as detrital grains generally not more than 
about 0.1 mm in size* The tourmaline grains are commonly subround to round 
in shape. 
In one part of the thin section there are intercrystalline seams and patches 
of semi-opaque goethitic material. These seams comprise probably about 2% 
of the rock. In other parts of the thin sectionj however* intercrystalline 
semi-opaque material is abundant and forms a virtually contiguous aggregate. 
The proportion of this material is estimated as about 5%, locally rising to 
about 10%. Even in those parts of the rock where the semi-opaque material 
is relatively abundant the quartzitic nature of the sample is evident and 
it is clear that the rock has essentially the same texture in those parts 
of the sample which are virtually monomineralic and those in which there is 
relatively abundant intercrystalline ferruginous material. 

The sample is a pure siliceous sandstone which has been compacted and which 
has developed a granular texture. The rock contains traces of detrital 
feldspar arid tourmaline and some parts of the sample have a little inter-
granular goethite which forms films and small cuspate intergranular patches. 

% 

Feldspar 
Tourmaline 
Zircon 

Quartz 
Opaques 

95 
2- 5 

2 
trace-1 
trace 



Location: 
Barabba No. 5, 76.38 -• 76.44 m 

Rock Name: 
Ferruginous sandstone 

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

Quartz 
Opaques and semi-opaques 
Matrix 
Tourmaline 
Zircon 

50 
30 
20 

trace 
trace 

The sample consists essentially of an ill-sorted quartz sand but opaques 
and semi-opaques occur both as relatively large compact patches and also 
obscure a considerable amount of intergranular material. Much ot the 
latter is probably iron-stained clay but elsewhere the intergranular • 
material may well consist almost entirely of the ferruginous oxide/hydroxide. 

The detrital grains of quartz commonly range in size up to about 0.1 mm and 
there are rare grains up to about 0.4 mm in size. As far as can be determined 
the average grain size of the sample is probably less than 0.06 mm but this 
varies a little from place to place depending on the proportion of relatively 
large grains. It is also possible that the apparent grain size has been 
reduced bv a partial replacement of quartz by goethitic material. Most of the 
quartz grains are angular to subangular in shape with a few showing sub-
round outlines. Most of the smaller (and more abundant) grains tend to 
be distinctly angular and this is almost certainly due to partial loss ot 
detrital shape due to reaction with, or replacement by, goethite/limonite. 
Most of the grains consist of single quartz crystals showing a little 
undulose extinction and the quartz therefore appears to be of the common or 
plutonic variety. Tourmaline and zircon are relatively fine-grained and 
neither is abundant. 
The Intergranular material in the sandstone is obscured by dark red semi-
opaque and opaque material which is clearly ferruginous. The density o£ 
the colour of this material varies considerably from place to place in the 
thin section but nowhere can the exact nature of much of the matrix be 
identified; it is likely from the fine-grained texture of some of the 

• material that it is argillaceous but elsewhere there is some evidence o£ 
secondary quartz having been partly replaced by goethite/limonite. From 
textures such as these there is a gradation to those areas of the thin 
section in which intergranular material has been completely replaced by 
opaques and quartz grains now rest in a contiguous aggregate of this 
material. 
Some places in the thin section simply consist of homogeneous compact 
aggregates of dark material but because of the friability of the sampic, 
these are associated with considerable pores in the section and it is not 
possible to see whether or not the compact opaque material formed lenses 
or veins or whether it formed discrete patches* 



The sample Is an ill-sorted quartz sand with probably a fairly sparse 
clay matrix and possibly a little secondary silica. These materials 
have been partly replaced (and in some places completely replaced) by 



REMARKS 

The difficulty in distinguishing the very fine 

grained components in thin section is indicated by the dis-

crepancy between core logging and the petrographic report on 

samples P650/77 and P655/77. In order to remove this dis-

crepancy, higher resolution examination would be necessary. 

However, this is outside the scope of this report. 

The report on samples P64 6/77 and P64 7/77 clearly 

shows the relative percentages of carbonate and quartz, which 

was often difficult to determine during the logging of the core. 

However, before major sections of the Port Willunga Formation 

are reclassified as limestones, examination of a more extensive 

selection of samples is required. 

The distinction between chamosite and glauconite is 

difficult in thin sections. However, the stratigraphy of the 

area and its correlation to the north and south indicates that 

the green mineral reported in samples P647/77, P648/77, P651/77 

and P652/77, is more likely to be glauconite, 
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1. POROSITY AND PERMEABILITY MEASUREMENTS 

The porosity was measured by the Kob£ method and 

the permeability is that to nitrogen. 
The results are as follows.: 

SAMPLE STRATIGRAPHIG UNIT TAKEN PROM POROSITY 
(%) 

PERMEABILITY 
(md) 

P645/77 Hindmarsh Clay 29.9 >7 000 
P646/77 Port Willunga Form. Upper Hard Band 1.3 < 0.2 
P647/77 Port Willunga Formation 50.2 4 730 
P64 8/77 Port Willunga Form. Ruwarung 

Member 17.6 * 

P649/77 Bedrock, weathered siltstone. 39.6 1 2 80 
P650/77 Bedrock, fresh siltstone. 4.5 < 0.2 
P651/77 Rogue Formation 45.6 500 
P652/77 Bedrock, diamictitic unit. 17.2 43 
P653/77 Bedrock, arkosic unit. 3.3 < 0.2 
P654/77 Rogue Form. Gull Rock Member. 3.0 < 0.2 
P655/77 Clinton Formation* * 1 370 
P656/77 Clinton Form. Lignite seam. * * 

Note:- * means that the sample was too friable 
particular measurement to be made. 

for the 



2. GEOCHEMICAL METAL SCAN 
BARABBA DEPTH STRATIGRAPHIC UNIT 

SAMPLE HOLE FROM(m) TO(m) TAKEN FROM 

A39 8/77 No. 1 115 .25 115 .28 Clinton Form. Lignite Seam ' 
A399/77 No. 6 133 .50 133 .54 Clinton Form. Lignite Seam j 
A400/77 No. 3 12 8 .30 128 .40 Bedrock, fresh siltstone j 

All values are in ppm. Lignite analysis based on ! i f 
dry sample. The results are as follows: f 

SAMPLE Ba Co Cr Mn ito Ni V W Ag 

A39 8/77 X X 30 10 25 X 30 X X 

A399/77 X X 20 20 15 X 25 X X 

A400/77 500 60 100 30 X 120 150 X 0.1 

| 
Note: X means that concentration is below detection limits. | 

SAMPLE AS Bi Cu Pb Sb Sn Zn AU P || 
• • • • • ' | 

A398/77 X X 15 50 X X X X X 

A399/77 X X 10 2 X X 10 X X 

A400/77 X X 70 50 X 1 50 X 1 OOC 
j 
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3. PROXIMATE COAL ANALYSIS 

The samples A398/77 and A399/77 are the same as 

those described in the Geochemical Metal Scan section. The 

results are as follows, with all values except calorific value 

in %. 

ANALYSIS 

AS RECEIVED 
MOISTURE 
VOLATILE MATTER 
FIXED CARBON 
ASH 

TOTAL 

MOISTURE FREE 
VOLATILE MATTER 
FIXED CARBON 
ASH 

TOTAL 

SODIUM 
SUJjPHUR 
CALORIFIC VALUE (J/g) 

A398/77 
4 8.88 
21.64 
20.73 
8.75 

100.00 

42 . 34 
40.55 
17. 11 

100.00 

0. 82 
4.30 

21130 

A399/77 
56.67 
18.84 
17.09 
7.40 

100.00 

43.48 
39.44 
17-08 

100.00 

0.54 
3.45 

22040 

'I , 



4. WATER ANALYSIS 

SAMPLE BARABBA DEPTH OF SCREEN 
HOLE FROM(m) TO.(m) TEST DURATION 

OF TEST 

W6 328/77 
W6343/77 
W6356/77 

No. 1 

No. 2 

No. 5 

118.53 119.53 PUMP 10 HOURS 
75.60 76.60 PUMP 10 HOURS 
65.00 66.00 BAILER 35 BAILS 

Samples were collected at the completion of the tests with chemical 
analysis producing the following results. All values are in milli-
grams/litre except where indicated. 

ANALYSIS SAMPLE 
W6 32 8/77 W6 34 3/77 W6 356/77 : 1 

CATIONS 
! 

CALCIUM 455 69 86 j 
MAGNESIUM' 470 . 89 80 j 
SODIUM 3 600 745 535 f 
POTASSIUM 73 18 20 I 

ANIONS i i ! CARBONATE 25 J 
BICARBONATE 466 295 191 
SULPHATE 1 922 279 35 8 j 
CHLORIDE 5 879 1 127 784 | 
NITRATE < 1 < 1 1 

TOTAL DISSOLVED SOLIDS 12 618 2 4 72 1 983 
TOTAL HARDNESS AS CaCO, 3 070 539 544 
CARBONATE HARDNESS AS CaCO., 365 242 157 
NON-CARBONATE HARDNESS AS CaCO, 2 705 29 7 387 
TOTAL ALKALINITY AS CaC03 365 242 198 

REACTION - pH 7,0 7.5 8,8 
CONDUCTIVITY AT 25°C • | ' 

(micro-s/cm) 19 196 4 377 3 401 j j • • •. — — — i 
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S T K I I D A F O R M A T I O N ' L>cjht cjr̂ -v sldinhm 
beach tidge deposits and bhel!r silts and sanjs u v c • 
in plates by m o d e m snterltclai and s w a m p d«pos»ts» 
Y A M B A F O R M A T I O N E Q U I V A L E N T Giev and brow? 
crystalline gypsum deposits 

P O O R A K A F O R M A T I O N Pale red.brown sandy oav 
containing carbonate of the L O V E D A Y SOIL Grave 
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veneers of younger sand and soils are not different>ated) 
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H I N D M A R S H C L A Y of St Vincent Bas.n and 
B L A N C H E T O W N C L A Y of Murray Basin Grev and 
red-brown mottled sandy day contain (tig, near thp 
ranges, gravel and boulder beds with red v lav matr«* 
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Laterite: ferruginous residual of old weathering p^of 
includes reworked fatentes probabiv targetv Phoc6*m-
m age 
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suia Miocene upper P O R T W I L L U N G A B E D S (sec?:i. • 
only, except in Redbanks area). 
Sandy limestone and cherty sr'tstone of Oligocene iowc 
P O R T W I L L U N G A B E D S and Eocene B L A N C H E P O I N T 
M A R L S and equivalents north-west of Clinton ts;;l* 
surface only). 
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glomeiate. sandy clays, in plai.es with ferruginous 
matrix Probable ages range from Eocene to Photer** 
Includes (section only) iigmU. N O R T H and S O U T H 
M A S L I N S A N D . M U L O O W U R T I E C L A Y and C L I N T O N 
COAL, M E A S U R E S nf Eocene 

F*,iyifv ie'dspathii. U N D A L Y A O U A R T Z I T E f S T O N v 
FELL O U A R T Z I T E ) , includes unnamed ^ t s t o e 
members... 
W O O L S H E D F L A T S H A L E : Grey laminated siitstone. 
m»nor quartzite member. 
Black carbonaceous siaiey BALHANNAH SHALE MEMBER 
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R H Y N I E S A N D S T O N E ( A L D G A T E S A N D S T O N E ) 
Fefdspathic fine- to coarse-grained sandstone and 
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minor conglomerate and dolomite members. 
S T R A D B R O O K E F O R M A T I O N : Laminated grey-green 
phyllite and schist, minor quartzite and dolomite. 
I N G O M A R Q U A R T Z I T E : Pale-brown fine- to coarse 
grained fefdspathic q'uartzrte. 
B O C O N N O C F O R M A T I O N : Grey sandy phyllite. quart 
zite and dolomite. 
B L Y T H D O L O M I T E B E D S : Grey and black dolomite, 
s o m e black chert, minor quartzite. 

U n n a m e c sandstone, phyllite and dolomite. 
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FIG. I 

COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

STATE: SOUTH AUSTRALIA 

B A R A B B A NO. 1 

I-'250000 MAP SHEET : ADELAIDE : 100 000 MAP SHEET: .WAKEFIELD 

BASIN: ST. VINCENT WELL STATUS : OBSERVATION BORE 

LOCATION Lai. 3 4 ° 2 2 ' 2 9 " S 
Long 138° 2 9 ' 5 9 " E 
HUNDRED G R A C E 
SECTION: A D J . 4 9 0 

ELEVATION 45 m. above MSL 

OATE SPUDDED 4 th . M A R C H 1 9 7 7 

DATE ORILUNG STOPPED 14 th . M A R C H 1 9 7 7 

DATE RtG RELEASED 2 1 St. M A R C H 1 9 7 7 

TOTAL DEPTH 1 8 7 * 0 

HOLE SfZE MILLIMETRES 

1 9 4 
120 
105 

EHOMIm) 

o 
4 5 - 0 
131-0 

TO {ml 

4 5 - 0 
131-0 
1 8 7 - 0 

CASING 

SCREEN SET 

MILLIMETRES .. FFOMlm'- TO (ml 

1 2 5 0 4 5 - 0 

8 0 4 5 - 0 1 1 8 - 5 3 

FROM 118-53 to 119-53 m. 

LITH0L061CAL DESCRIPTION 

SURFACE - 20-Q m. CLAY. Mottled red-
brown and cream with minor silt and 
"Pine sand becoming common nCar 
the base. Trace of carbonaceous 
mater ia I and muscovjte mainly near 
t h e. t o p . 

2 O - 8 - 4 4 0 m. Inter bedded SILTY 
CLAY h CLAYEY SAND. Clay s mottled 
orange- red and pale green-gray and 
•frequently -finely sandy. Sand is 
orange and f ine grained and contains 
r a r e q u a r i z g r a n u l e s . In p a r t 
heavily i ron s t a i n e d . Frequent 
m a n g a n e s e c o a t e d s u r f a c e s . 

4 4 - 0 - 6 4 - O m . SILTY SAND U SAHDY 
CLAY. Sand frequently mottled orange 
ctnd paie grey-green, commonly 
clayey and m e d i u m grained.Granules 
and c a r b o n a c e o u s mater ia l common 
n e a r t o p . Trace o f opaques and 
m u s c o v i t e . Clay is l ight green and 
whi te . , f inely sandy a n d near t o p is 
s i l ty . Thin band of white calcareous 
sandy clay near base.. 

64 - -0 -90 -2 m. CALCAREOUS SAND-
Green, highly ca lcareous and 
-fossil i fcrous, becoming glauconit ic 
t o w a r d b a s e . Fine grained , common jq 
t h i n in te rbeds of hard, calcareous 
cemented medium sandstone. 
"Towards b a s e becomes clayey, 
? carbonaceous and frequently py ritic. 

90-2 . -92-0 m. SILICEOUS CALCAR-
EOUS SANDSTONE. Very h a r d and 
glauconitic . Grey,f ine grained with 
common p y r i t e . Rare in terbeds o f 
less s i l i c e o u s , s o f t e r mater ia l . 
9 2 0 - 109 0 m . GLAUCONITIC SAND. 
Dark grey,fine, grained and carbon-
a c e o u s , Slightly calcareous in part 
wi th rare marine fossils. Trace of 
pyr i te and m i c a . 

109-0-1) 1-5 m. LIGNITIC SILTY CLAY 
I Dork grey, slightly calcareous and 
j finely sondy. Trace o f glauconite 
and muscovite. 

1-5-131-8 m. CARBONACEOUS SAND * 
|CLAYEY LIGNITE. Sands are. blackarid 
very f ine grained with abundant pods 

! o f clayey lignite and plant remains. 
Lignites a r e thin, very clayey a n d 
slightly silty m par t . 

131-8-136-6rrx LIGNITIC CLAY lc 
[CLAYEY LIGNITE. Cloy is black with , 
abundant pods of cbyey l ignite and 
p lant r e m a i n s . Lignite: is silty in 
p a r t and black. 

136-6-158-7 m. CARBONACEOUS SILTY 
SAND. Brown , very f ine grained and 
rarely clayey. Common zones 

[Containing a b u n d a n t pods of clayey 
lignite a n d plant remains including 

[ f r e e root veins. Becomes mot+led 
brown and w h i t e near base. 

7-167-6 m. CARBONACEOUS 
GRAVELLY SAND. Brown, coarse grained, 
slightly clayey in pari . Rare c l a y e y 
lignite pods near -top. 
167-6-169-1 rn PYR1TIC PEBBLY 
SANDSTONE. Grey , C o a r s e , g r a i n e d a n 
very h a r d . Pyrite content up t o 

1 IO%. r 

169-1 m. - T D. LAMINATED SILT STONE 
Buff -grey weathered zone, a t top 
gradually becoming b l u e - g r e e n , 
h a r d and f resh . Clay very common 
in w e a t h e r e d z o n e . Well cleaved in 
p a r t and rare irregular quartz, 
veins up to lO mm. t h i c k . 
Laminat ions less than I mm. th ick . 

L1TH0L0G1CAL REFERENCE 

Clay, shale o. Quartz 

j l V ' » j Slit, siltst one P> Pyrite 

Sand .sandstone V | Micaceous 

Carbonaceous 

; Co | Carbonate fragments 

; F" ] Fossiliferous 

T Feldspqthic 

Caicite .limestone 

Coal, lignite 

I 

I Granules , pebbles 

** Lignite pods 
r-'̂n, —t 

Lignitic clay 

{ Fe [ Ferruginous 

F ¥ ] Glauconitic 

Q y ] Gypsiferous 

Mn j Manganese 

Si Siliceous 

Calcareous 

Hum! Humic 

,ig Lignitic 

MUO RESISTIVITY 11-5 O h m - m e f r e s a t 2 0 ° C 

OTHER V e l o c f t y s u r v e y a t 2 5 m . i n t e r v a l f r o m 1 3 4 rr. u p w a r d s 

DRILLED BY S.A. DEPARTMENT OF MINES 
DRILLING METHOD ROTARY 

LOGGED BY S. A. DEPARTMENT OF MINES 

LITHOLOGY C .D . Cockshel l 

COMPJLED C . D . Cockshell 

DRAFTED N. Sandercock 

DRAWING NUMBER 7 7 - 1 0 0 8 

L _ 



FIG. 2 

C O M P O S I T E W E L L LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

STATE: SOUTH AUSTRALIA 

BARABBA NO. 2 

l : 2 5 0 O O O M A P S H E E T : A D E L A I D E 

B A S I N : S T V I N C E N T WELL STATUS 

1: 100 0 0 0 M A P S H E E T : K A P U N D A 

O B S E R V A T I O N B O R E 

LOCATION- Lot. 3 4 ° 2 3 * 31 " S 
Long. 138 ° 3 2 ' 2 7 " E 
HUNDRED: GRACE 
SECTION: A D J . 2 1 6 

ELEVATION: 6 9 m . above MSL 

DATE SPUDDED 21 St. MARCH 1977 
DATE DRILLING STOPPED: 2 5 t h . MARCH 1977 
DATE RIG RELEASED: 3 0 th. MARCH 1977 
TOTAL DEPTH 8 8 - 8 m . 

HOLE SIZE 

CASING 

MILLIMETRES 

1 9 4 
120 

10 5 

MILLIMETRES 

8 8 

FROM (ml 
0 
6-5 

8 0 - 0 

FROM (M) 

0 

TOt ml 
6-5 

8 0 - 0 

8 8 - 8 

T O (m) 

75-6 

L O G G I N G 
LOGS RUN FROM (m) T 0 ( m ) DEPTH SCALE 

GAMMA RAY 0 88*4 1: 2 0 0 
NEUTRON NEUTRON 0 88-4 1 : 2 0 0 
GAMMA GAMMA (DENSITY) - -

SELF POTENTIAL 6-0 88-6 1:200 
POINT RESISTANCE 6 0 8 8-8 1: 2 0 0 
16" NORMAL RESISTIVITY 10-0 87 7 1 :200 
64" NORMAL RESISTIVITY 8-0 85-8 1 : 2 0 0 
6* LATERAL RESISTIVITY 6-0 88-0 1 -200 
TEMPERATURE 0 88-8 1 :200 
CALIPER - - -

a 
n >i >i a >i 
il n II 

L ITHOLOGICAL R E F E R E N C E 

Clay . shale 

Si l t , siitstone 

Sand, sandstone 

Py 

Quartz 

Pyrite 

I C a 

L F 

a _ E Calcite, limestone 

Coal, lignite 

Granules, pebbles 

Lignite pods 

Lignitic clay 

J 

Fe 

j Micaceous 

Carbonaceous 

Ferruginous 

Glauconitic 

Siliceous 

Calcareous 

f 

Gy 

M n 

Hum 
Si 

Carbonate fragments 

Fossiliferous 

Feldspathic 

Gypsiferous 

Manganese 

Humic 

Lignitic 

I 

MUD RESISTIVITY- 6 -0 Ohm-metres at 20-9°C 

OTHER: 

SCREEN SET: FROM 7 5 * 6 TO 7 6 * 6 m. 
DRILLED BY: S. A. DEPARTMENT OF MINES 

DRILLING METHOD: ROTARY 
LOGGED BY: s .A . DEPARTMENT OF MINES 

LITHOLOGY •• C.D. Cockshell 

COMPILED - C. D. Cockshell 

DRAFTED: N. Sandercock 

DRAWING NUMBER : 7 7 — 1 0 0 9 

LITHOLOGICAL DESCRIPTION 

SURFACE - 21-8 m. CLAY. Mottled red 
brown and cream-gre-y }sl»pH+ly sandy 
and silty, very limonitic. Humic at top. 
S a n d is Fine groined. Minor grave.I 
-Fragments near top. 

2I Q-50-8 m. SILTY CLAYEY SAND. MoHled 
orange and grey in colour . Fine to 
coa r se groined and -Frequently 
gravelly. Limonite and opaques 
common wifh silty clay beds be.com'\ng 
common near the basse. 

50-8 -53- Om. CLAYEY SILTY SAND. \ 
Grey-orange. -Fine grained sand with 
minor gravel. " 
S 3 0 - TS-7 nn. Inter bedded ha rd and 
so f t VERY CALCAREOUS SILTY FINE SAND 

Orange and limonitic at top grad ina 
t o g reen with depth . Ha rd b a n d s 
a r e calcareously cemented and 
t rend toward l imestone. Very 
-Possili-ferous with gravelly beds 
c o m m o n . Glauconite common with 
-trace mica, opaques and garnets . 
M inor, very f e r r u g i n o u s b rown 
b a n d s . 

79-lm - TD . LAMINATED SJLTSTONE. 
Weathered buFf-grey and cloyey at 
"top grading to -Presh blue-green with 
depth. Limonite and manganese 
coatings common and rare quartz 
verns subparaiiel to laminations. 
Laminations a r e less than i mm. 
th ick . 



F I G . 3 
n 

ELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF NES 

STATE: SOUTH AUSTRALIA 

BARABBA 

!•250000 MAP SHEET : ADELAIDE 

B A S I N : ST VINCENT 

blOOOOO MAP SHEET: KAPUNDA 

WELL STATUS : OBSERVATION BORE 

LOCATION: Lot. 3 4 0 2 3 ' 3 2 " S 
Long. 138° 31 '47 " E 
HUNDRED: GRACE 
SECTION : AD J . 2 1 5 

ELEVATION: 6 5 m . above MSL 

DATE SPUDDED 3 1 sf. MARCH 1977 
DATE DRILLING STOPPED- 12 th. APRIL 1977 
DATE RIG RELEASED: 16 th. APRIL 1977 
TOTAL DEPTH- 1 2 8 - 8 m 

HOLE SIZE MILLIMETRES 

194 
1 2 0 
105 

CASING MILLIMETRES 

127 

8 0 

FROMCm) 

0 
3 9 0 
70-0 

FROM (m) 

1 3 - 0 

O 

TO (M) 

39-0 
70-0 

128-8 

TO (M) 

39-0 

6 2 - 6 1 

L O G G I N G 
LOGS RUN FROM Cm) T0(m) DEPTH SCALE 

GAMMA RAY 1-0 127-4 1 -200 
NEUTRON NEUTRON 1-0 128-1 1 :200 
GAMMA GAMMA (DENSITY) - - -

SELF POTENTIAL 11-0 128-8 1 -200 
POINT RESISTANCE 11-0 128-8 1 -200 
16" NORMAL RESISTIVITY 11-0 128-0 1--200 
64" NORMAL RESISTIVITY 10-0 1 2 7 - 0 1:200 
6' LATERAL RESISTIVITY 10-0 1 2 7 - 4 1 : 2 0 0 
TEMPERATURE 0 1 2 8 - 2 1--200 
CALIPER 1-0 128-2 !•* 2 0 0 

Q 

n " ' ( 
ii n if n II 

L ITHOLOGICAL R E F E R E N C E 

Clay , shale 

Si l t , siltstone 

Sand , sandstone 

Py 

V 

m n Caicite, limestone 

Coal, lignite 

Granules, pebbles 

Lignite pods 

Lignitic clay 

Si 

Quartz 

Pyrite 

Micaceous 

J Carbonaceous 

Ferruginous 

Glauconitic 

Siliceous 

Calcareous 

C a 

G y 

Fe Mn 

Hum 

Carbonate fragments 

Fossil if erous 

Fejdspathic 

Gypsiferous 

Manganese 

Humic 

j L i g Lignitic 

I 

MUD RESISTIVITY- 10-5 Ohm-metres at 19°C 

OTHER: 

SCREEN SET; FROM 6 2 - 6 1 TO 6 3 - 6 1 m . 
DRILLED BY: s.A. DEPARTMENT OF MINES 
DRILLING METHOD: ROTARY 
LOGGED BY: S.A. DEPARTMENT OF MINES 

L1TH0L0GY : C. D. Cockshell 

COMPILED : C. D. Cockshell 

DRAFTED: N. Sandercock 

DRAWING NUMBER: 7 7 - 1 0 1 0 

LIT HOLOGICAL DESCRi PTIQN 

SURFACE-21-5m. CLAY. Mottled ixd-brown 
commonly sandy and silty. /rvterbeds of 
gravelly coarsc brown sand common. 
General!y limonitic but bumic at top. 
Opaques common in sandy sections 

21-5- 5 4 - 8 m. CLAYEY SILTY SANDS & 
SANDY SILTY CLAYS. Mottled orange 
and grey wifh common gravel beds. 
S a n d is -Pine-medium grained. 
Generally lirnonific with trace mica 
feldspar and opaques. ' 

5 4 - 8 - 6 3 - 2 m. CLAYEY SILTY SAND. 
White, to oranqe , very T ine -med ium 
gra ined sand wi+h gravel bed at base. 
L imonite c o m m o n with t r a c e 
o p a q u e s , g a r n e t s a n d -feldspar. 

©3-2 -81 -6 m. VERY CALCAREOUS S ILTY 
SANDS I* SANDSTON E S grading-toward 
SAMDY L IMESTONES. Fawn-ye l low 
at top g rad ing to brown-green 
towards the base . Glauconite a n d 
limonite common. Frequently very 
fo s s i / i f e rous , c o m m o n gravelly beds 
S a n d s t o n e s a re very hard and 

cemented by caicite. 

8f- 6 - (05 -8m. GLAUCONITIC CARBON-
ACEOUS SAND. Dark grey a n d -Fine 
gra ined ? clayey,pyritic a n d gravelly 
toward ba se - S l ightly c a l c a r e o u s ' 
a n d f requent ly f o s s i l i f e rous . 
C o m m o n l y h a s b iotur bated 
a p p e a r a n c e . 

I 0 5 - S m . - T D . LAMINATED S I L T S T O N E 
Weathered b u f f - g rey a nd clay ey at 
t o p , 3 r a c , i n g to -fresh d a r k grey — ff 
s i l tstone toward base . Pyrite common 
nea r b a s e w i th r a re q u a r t z , v e i n s 
subpa ra l l e l to l am ina t i on s . 
Laminat ions are less than 2 mm. 
t h i c k and f requent l y finely 
crenulated. Frequently s t r o n g l y 
cleaved. 



FIG. 4 

COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

STATE: SOUTH AUSTRALIA * 1 = 250000 MAP SHEET : ADELAIDE 

BASIN: ST. VINCENT 

IMOOOOO MAP SHEET: WAKEFIELD 

WELL STATUS : OBSERVATION BORE 

LOCATION: Lot 3 4 ° 17* 5tu S 
Long. 138 °25 1 35" E 
HUNDRED: DALKEY 
SECTION: A D J . 4 2 8 

ELEVATION: 40 m. above MSL 

DATE SPUDDED- 16 th. APRIL 1977 
DATE DRILLING STOPPED-- 23 rd. APRIL 1977 
DATE RIG RELEASED: 28 th APRIL 1977 
TOTAL DEPTH 9 5 - 2 m . 

HOLE SIZE 

CASING 

MILLIMETRES 

194 
120 
105 

MILLIMETRES 

FROM Cm) 

0 
19-5 
8 0 - 0 

FROM (M) 

0 

T O t m ) 

19-5 
80-0 

95-2 

T O (m) 

74-04 

L O G G I N G 
LOGS RUN FROM (m) TO (m) DEPTH SCALE 

GAMMA RAY 1-0 9 4 - 0 1: 200 
NEUTRON NEUTRON 1-0 94-0 1-200 
GAMMA GAMMA (DENSITY) - - -

SELF POTENTIAL 12-0 95-0 1--200 
POINT RESISTANCE 12-0 95-0 1 :200 
16" NORMAL RESISTIVITY 12-0 95-0 1 • 200 
64" NORMAL RESISTIVITY 12-0 95-0 U 200 
6' LATERAL RESISTIVITY 12-0 93 -0 1-200 
CALIPER - - -

CALIPER - - -

L ITHOLOGICAL R E F E R E N C E 

Clay , shale Carbonate fragments 

Fossiliferous 

Feldspathic 

MUD RESISTIVITY: 7 -5 Ohm-metres at 20°C 

OTHER: 

SCREEN SET- FROM 74 -04 TO 7 5 - 0 4 m 

LITHOLOGICAL 

SURFACE - I 9 0 m . CLAY with interbeds 
o f CLAYEY SAND. Cloys are mot+led 
orange-red and cream -g rey and sands 
a re orange and med ium-coa r se 
grained. Humic g+ t op . Frequently 
t r a ce silt and s a n d in ckrys. 
Generally limonVKc and commonly 
gravelly. 

I9-0-4I-2 m. Inter bedded CLAYEY 
SILTY SAHDS CLAYEY S ILTS. Mottled 
orange and light g rey with var iable 
Umonite content. Rare gravel a n d 
d a y beds.Trace mica and opaques. 

41-2 - 5 4 . 9 m. CLAYEY SILTY S A N D S . 
Oronge and fine grained; becoming 
coarse grained and gravelly -toward 
base. Limonrte very common , 
frequently forming weak cement. 

54-9- 59-4 m. CALCAREOUS S\LTY 
SANDS. Orange at top grad ing to 
green at base. Fine-coarse groined, 
richly - f o s s i l i f e r o u s with common 
glouconjte and opaques . Frequently 
grades toward SANDY LIMESTONE. 

5 9 - 4 - &5-0 m. CLAYEY SILTY SANDS. 
Grey, g l a u c o n i t i c , a n d m e d i u m grained, 
p y r i t e a n d foss i ls c o m m o n 4 s l igh t ly 
c a l c a r e o u s a n d t r a c e c a r b o n a c e o u s 
m a t e r i a l . 

G5-0 - 76 - 4m. CARBONACEOUS SILTY 
SAND U LIGNITE. Brown-black }clayey 
medium sand, faintly calcareous. Slack 
lignite in seams and pods, generally 
clayey. Trac<z. pyrite. 

7 6 A - 8 8 - 5 m . CLAYEY GRAVELLY 
SANDS. C r e a m - b u f f , becoming less 
clayey t o w a r d b a s e . S a n d coarse 
g r a i n e d . L i g n i t i c p lan t root- s t r e o k s 
near t o p b u t p y r i f e a n d f e l d s p a r 
c o m m o n t o w a r d b a s e . Common green 
? ch lo r i t e g ra ins , r a r e q u o r t x veins. 

88 - 5 - 92 - 5m. PEBBLY SANDSTONE 
Green v very fine grained sand,commonly 
silty with pink feldspar and quortz 
pebbles. O p a q u e s , ? chlorite and 
pyrite common. Diamict i t ic 
appearance. Quickly grades into 
underlying unit. 

9 2 - 5m. -T .D . ARKOSE. Pinkish-grey 
and very hard. Quartz and p ink 
fe ldspar predominant. White 
plagioclase commonly weofhered 
to cloy. Very coarse grained. 
Common green chlorite gra ins. 
Possible weak bedding ploneindicated 



COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

FIG. 5 

STATE: SOUTH AUSTRALIA 

BARABBA NO. 5 

h250OOO MAP SHEET : ADELAIDE 

BASIN: ST VINCENT WELL STATUS 

IMOOOOO MAP SHEET : WAKEFIELD 

OBSERVATION BORE 

LOCATION: Lot. 34°16 ' 0 5 " S 
Long, 138° 26 '35 " E 
HUNDRED; DALKEY 
SECTION: A D J . 4 1 0 

ELEVATION 51 m. above MSL 

DATE SPUDDED- 28 th. APRIL 1977 
DATE DRILLING STOPPED- 6 t h . M A Y 1 9 7 7 

DATE RIG RELEASED: I t t h . M A Y 1 9 7 7 

TOTAL DEPTH . 99*7 ffi. 

HOLE SIZE: MILLIMETRES 

CASING : 

120 

105 

MILLIMETRES 

8 0 

FROM(M) 

0 
25-0 
70-0 

FROM (M) 

0 

TO fmj 

25-0 
7 0 - 0 
99-7 

T0(M} 

65-0 

L O O G I N Q 
LOGS RUN FROM (m) TO Cm) DEPTH SCALE 

GAMMA RAY 1-0 9 8 - 8 1- 2 0 0 
NEUTRON NEUTRON 2-0 98* 8 1 - 2 0 0 
GAMMA GAMMA (DENSITY) 6-0 9 8 -8 1 : 2 0 0 
SELF POTENT! AL 13-0 9 9 - 3 1 2 0 0 
POINT RESISTANCE 13-0 9 9 - 3 1-- 2 0 0 
16" NORMAL RESISTIVITY 22-0 99-7 1 : 2 0 0 
64" NORMAL RESISTIVITY 22 -0 99-7 1 - 2 0 0 
6* LATERAL RESISTIVITY 13-0 99-7 1 :200 
CALIPER 2 - 0 99 • 4 1 -200 
CALIPER - - -

a 

« " ii 
II N 

n ii li 
Py 

V 

xzr 
i i i 

L ITHOLOG ICAL R E F E R E N C E 

Clay , shale 

Si l t , siitstone 

Sand .sandstone 

Calcite, limestone 

Coal, lignite 

Granules, pebbles V 

Lignite pods 

Lignitic clay 

1 

Fe 

S I 

Quartz 

Pyrite 

Micaceous 

Carbonaceous 

Ferruginous 

Glauconitic 

Siliceous 

C A 

F 

Gy 

M n 

H u m 

Carbonate fragments 

Fossiliferous 

Feidspathic 

Gypsiferous 

Manganese 

Humic 

Lig Lignitic 

I Calcareous 

MUD RESISTIVITY 10*8 Ohm-metres at 19°C 

OTHER: 

SCREEN SET= FROM 6 5 - O m . T o 6 6 - 0 m . 
DRILLED BY S.A. DEPARTMENT OF MINES 

DRILLING METHOD ROTARY 
LOGGED BY: S.A. DEPARTMENT OF MINES 

LLTHOLOGY ' C.D. Cockshell 

COMPILED: C.D. Cockshell 

DRAFTED ; N. Sandercock. 

DRAWING NUMBER 7 7 - 1 0 1 2 

LITHOLOGICAL DESCRIPTION 

S U R F A C E - 1 6 - O m . CIPCiS h S A N D S 
Clays mottled orange-red and cream, 
-Frequently sandy. Sands red-orange, 
medium grained , -Frequently gravelly. 
Richly j/monitic. 

16 O - 42-8 m. 51LTY SANDS fc CLAYEY 
SANDY SILTS. Mottled orangeto light 
grey by limonite content. S a n d s very 
-fine- medium grained and often gravelly 
and slightly clayey .Opaques common. 
Weak limonite cementing near base. 
Ra r e c lay-r ich band s . 

42-8 - 53-6 m. 31 LTY SAND. Light grey-
mus ta rd yellowjfine grained with 
Common limonite, mica and ? c a r b o n -
aceous material. Sljght)y ? glauconitic 
t oward b a s e . 
5 3 - 6 - 6 2 - 5 m. GLAUCONITIC CARBON-
ACEOUS SAND. Dark green-black, 
Fine-medium grained^f r&quently 
clayey and silty. Gravel common with 
pyr i te becoming common toward 
b a s e . Rare mica and plant nzmoins. 
Genera 11 y nan calcareous. Frequen tly 
has b i o t u r b a t e d appearance. 

G 2 - 5 - 6 6 - 3 m . SILICEOUS SANDSTONE. 
Very hard, brov^n-dark grey, -fine 
9 rained w i th minor softer, ' less 
Siliceous intercalations. 
Commonly corbonoceous. 
6 6 - 3 - 7 7 - 5 m . CARBONACEOUS SILTY 
SAND. Brown - black , very Fi ne - Fine 
grained, becoming gravelly toward 
b a s e . Common lignitic plant remains 
W i t h minor mica and hard 
compacted band s - Sl ightly mottled 
near base, with carbonaceous 
content-
77*5 m.-T. D. CLAYEY SILTSTONE. Very 
weathered greenish light grey, with 
lignitic plant root s t r e a k s at the top. 
Very common contorted veins of 
maroon cJayier siitstone up to 5 mm. 
thick. Common manganese coatings 
and pyrite and m i c a grains. Weak 
laminations a r e contorted and trunc-

a t e d similar to t h e maroon lenses. 
Moderately cleaved with common multi-
Co lou red major deavage zones. 
Becomes harder and l ess clayey 
toward base . 



FIG. 6 

COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

BARABBA NO. 6 

S O U T H A U S T R A L I A 1 = 2 5 0 0 0 0 M A P S H E E T : ADELAIDE I = 1 0 0 0 0 0 M A P S H E E T : KAPUNDA 

B A S I N : ST. VINCENT W E L L S T A T U S : PLUGGED AND ABANDONED 

LOCATION 

ELEVATiON 

Lot 3 4 ° 27 '10" S 
Long 138 ° 32'05" E 
HUNDRED GRACE 
SEC-ION A D J . 5 5 

4 3 m. above MSL 

DATE SPUDDED 12 t h . M A Y 1 9 7 7 

DATE ORfLUNG STOPPED 21 St. MAY 1 9 7 7 

DATE m G RELEASED 2 nd. JUNE 1977 
TOTAL DEPTH 162*8 m. 

HOLE SIZE 

CASING 

Mi— ME.-RSS 
194 
105 

FROM tr>) : tr i 
O 38-5 

38-5 162-8 

FHCMfiru 

f.CREEN SET 

L . O <3 <3 I N <3 
LOGS RUN FROM Cm) 

GAMMA RAY 

NEUTRON NEUTRON 

| GAMMA GAMMA (DENSITY) 

f ~ SELF POTENTIAL " " 

: POINT RESISTANCE 

O 
0 

16' NORMAL RESISTIVITY 

64" NORMAL RESISTIVITY 

6' LATERAL RESISTIVITY 

CALIPER 

CALIPER 

TO On) 

158-8 
158-4 
157-6 

DEPTH SCALE 

MUD RESISTIVITY 

OTHER 

DRILLED BY S.A. DEPARTMENT OF MINES 
DRILLING METHOD ROTARY 

LOGGED BY S. A. DEPARTMENT OF MINES 

1=200 
1 - 2 0 0 

1 - 2 0 0 

LITHOLOGICAL REFERENCE 

Clay, shale Q 

H/V''!] Silt, siltstone 

Sand .sandstone 

Ca|cite,limestone 

Coal /lignite 

Py 

r v 

cxri 
/ 

Quartz 

Pyrite 

Micaceous 

Carbonaceous 

Fe Ferruginous 

Granules, pebbles j V j Glauconitic 

Lignite pods p§T~j Siliceous 

Calcareous Lignitic clay 

LITHOLOGY C . D. Cockshell 

COMPILED C. D. Cockshel l 

DRAFTED : N. Sandercock 

DRAWING NUMBER 77—<013 

r Ca j Carbonate fragments 

Fossiliferous 

£ _ ] Feldspathic 

Gypsiferous Gy 

, | Manganese 

.Hum] Humic 

Lig Lignitic 

LITHOLOGICAL DESCRIPTION 

SURFACE - 18-2 m. CLAYS. Mott led 
o r a n g e . - b r o w n onci l ight greenish-grey 
Generally -ferruginous .Humic a t top. 

1 8 - 2 - 4 5 - 8 m . SANDY CLAYEY SILT h 
SILTY CLAY. SiH- «'s mottled orange-
brown with green-grey clay. R-equen+ly 
interbedded with coarsely sandy gravel 
ond clayey f ine sand. Limonite and 
opaque-s common. 

4 5 - 8 - 6 0 - 2 m. CLAYEY SILTY SAND. 
Fine, grained grading -from light grey 
a t top t o yellowish green at base. 
Rare pebb/y sections . Common silty 
clays and clayey sandy silts in lower 
por t . LimonYte, common v/i+b trace 
m i c a a n d opaques. 

G O - 2 - 9 7 - 6 m . Inter bedded SILICEOUS 
CALCAREOUS SANDSTONES,CALCAREOUS 
SILTY SANDS U SAMDY LIMESTONES. 
Sandsfones and limestones are hard, 
siliceous qnd calcareous, cemented 
and buff -grey -fo fawn in colour. 
Sonds are. g reen , slightly clayey and 
very f ine t o medium grained. 
Moderately fossi f t ferousglauconite 
becoming common t o w a r d base. 
Limonitic tn many sections. 

37-6-104-6m. Interbedded SILICEOUS 
SANDSTONE i< GLAUCONITIC SANDS. 
G r e y - g r e e n , v a r i a b l e carbonate content s 
b u t g e n e r a l l y moderate.. Moderate, -fossil 
a r i d s i l t content b u t a - f t e n v a r i o b l e . 
S a n d s t o n e s a r e v e r y h a r d and g r a d e 
t o w a r d q u a r t z i f e - . 

I 0 4 - 6 - / 2 0 I m. GLAUCONITIC SILTY 
5AND5. Grey, corbanaceous and 
frequently clayey and compacted. 
Faintly caicarcous with common fossils, 
biofurboted appearance. Pyritic near 
base. 
120-1 -122-1 m. SANDY SILTY CLAY. 
Dark grey, glauconitic and carbonaceous 
with fine, grained CLAYEY SI LTY SAND. 
Sligh+ly calcareous, common pyrite: and 
mica. Few-fossils. Thin basal gravel bed 

122-1 -142-9 m. CARBONACEOUS SlLTY 
SANDS h LIGNITES. Brawn-black, 
often lignitic and f i n e grained. Common 
mica, pyrite and ? g y p s u m . Several 
clayey lignite ancf lignitic clay beds 
Ra re gravelly beds. Nlon-glauconitic 
a n d non-calcareous. 

142-9 m.-T.D. LAMINATED CLAYEY 
SILTSTONE. Upper section wiLafhered 
light b u f f - g r e y . Becomes less 
Weoth ered light green ish g rey to 
pale orange w i t h dep th . Common 
pyri te , } manganese coatings and 
? siderite. nodules . Rare ? gypsu 
pods. Rnely laminated and well 
cleaved. Major cleavage zones are 
mul t ico loured. 



FIG. 7 

COMPOSITE WELL LOG 
SOUTH AUSTRALIAN DEPARTMENT OF MINES 

BARABBA NO. 7 

STATE: SOUTH AUSTRALIA :250OOO MAP SHEET : ADELAIDE 100000 MAP SHEET: WAKEFIELD 

BASIN: ST. VINCENT WELL STATUS : PLUGGED AND ABANDONED 

LOCATION Lot. 3 4 ° 2 7 ' 3 0 " S 
Long 138° 29 '39" E 
HUNDRED; GRACE 
SECTION A D J . 5 7 0 

ELEVATION 3 5 m . above MSL 

DATE SPUDDED 2 n d . J U N E 1 9 7 7 

DATE DRILLING STOPPED 16 t h . J U N E 1 9 7 7 

DATE RIG RELEASED 16 th- J U N E 1 9 7 7 

TOTAL DEPTH 1 5 1 - 2 m . 

LITHOLOGICAL REFERENCE 

HOLE SIZE millimetres 

120 
105 

FROM f mi T 0 'm> 

O 20-0 
20-0 151*2 

j Ciay,shale L_ Q Quartz 

p r " 
L* Silt, siltstone Pyrite 

j Sand .sandstone j V | Micaceous 

irV^j Calcite,limestone ! J | Carbonaceous 

" " " C o a l , lignite | Fe j Ferruginous 

Granules, pebbles f Glauconitic 

Lignite pods } sT~| Silicecxjs 

Lignitic clay 

— _ 

Co | Carbonate fragments 

Fossiliferous 

r ] Feldspathic 

Q y | Gypsiferous 

Mn j Manganese 

Hum) Humic 

Lig Lignitic 
X "j Calcareous 

CASING MILLIMETRES FROM(m) 'OtniS 

SCREEN SET FROM TO 

MUD RESISTIVITY 0-45 Ohm-metres at 17-5° C 

OTHER — 

DRILLED BY S.A. DEPARTMENT OF MINES 
DRILLING METHOD R O T A R Y 

LOGGED BY S.A. DEPARTMENT OF MINES 

LITHOLOGY C. D. Cockshell 

COMPILED C. D. Cockshell 

DRAFTED N. Sandercock 

DRAWING NUMBER 7 7 — 1 0 1 4 

o 
m 

m 
m 

o 

O 

a 

a 

LITHOLOGICAL DESCRIPTION 

SURFACE-20-3 m. CLAYS. Mottled 
light greenish gr<z.y and orange.-red, 
in p o r t -sligh-ffy si l fy and sandy . Sono 
becoming common a t bQse. Minor 
colcre+e nodu les a t base- . Humic 
a t t o p , Generally f e r r u g i n o u s . 

2 0 - 3 - 5 9 - O m. S A N D Y CLAYEY SILTS 
& S1LTY C L A Y S . M o H W o r a n g e -
b r o w n a n d t ight g r e e n i s h g r e y w i t h 
m i n o r o r a n g e t o "yel low - f ine-medium 
s a n d s , Genera l ly l i m o n i f i c . C o m m o n 
g r a v e l l y b e d s . T race m i c a a n d 
o p a q u e s . 

5 9 - 0 - 7 2 - i m . SANDS. White-yellow, 
slightly clayey wi th rare granules. 
Generally limoni+ic. 

7 2 - l - H 9 - 3 m . Interbedded SILICEOUS, 
CALCAREOUS SANDSTONE h 
CALCAREOUS SANDS. Sandstone is 
hard , buff -yel low and grades toward 
SANDY LIMESTONE. Sands are green, 
glauconif ic and richly-fossiliferous. 
Frequently sligh+Iy c layey. In lower 
p o r t s becomes variable, in glauconite 
c lay, carbonate and limonite. content*. 
Becomes slightly clayier, f iner groined 
and less fossilrferous -foward base. 

1(9 3- 130-8 m . interbedded SILICEOUS 
SANDSTONE k GLAUCONITIC,SlLTY 
SAND. Grey-green , slightly to moder-
ately calcareous and f ine grained. 
Frequently clayey, lower fossi t contenf 
t h a n above . T race p y n f e t o w a r d 
b ase . 

ISO-<9-14-5-8 m. GLAUCONITIC SAWDY 
SILTS. Grey to greenish grey, common 
si l ty sand bands and slightly calcar-
eous . Fossiliferous, carbonaceous 
with common pyr i te . Cloy content 
increases toward base, Bioturbated 
appearance. R a r e lignitic bonds. 

14o 8-149-2 m. LIGNITIC CLAY & 
CLvfEY, SILTY SAND. Cloys are dork 
grey , s j l ty and slightly calcareous 
Sands are. -fine grained and d a r k 

Pyr't+e. ond glouconite. common 
149-2 rr>. - T . D. Interbedded SILICEOUS 
SANDSTONE h LIGNITIC,SILTY SAND 
Sandstone is h a r d , vuggy^ grey 
a n d quar tz i+ ic . Sands a r e d a r k 
b rown, -fine. g ra in ed, noncalcar -
SOUS and fa int ly glauiconltic and 
- fossi l i ferous. 
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