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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 they 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.
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INTRODUCTION
Exploration for underground structures suitable for
storlng natural gas was 1n1t1ated in 1964, following the
proposed utlllsatlon of natural gas from,the Moomba-Gidge-
alpa gasfields via a plpellne to Adelaide. The adventages
of storing gas underground are: | |

1. Protection agaihst breekdown in the pipeline,
compressor stations or on the producing field.

2. | Protection against‘maintenahce‘stoppages in the
above,

3. Ability to meet peak demande.

4, © Provision of a base for the expansion of facili-
ties over and above that which transmission
facilities alohe can deliver. '

S, | Storage capacity is less expensive than an equi-
valent amount of transmission or surface installa-
tlon capacity.

6. Operation of transmission fac111t1es under optlmum
steady state conditions at higher load factors and
iower unit costs. | L

"The main constraints placed on the location of underground

gas storage targets are the prox1m1ty to ‘Adelaide and the |
proximity to the plpellne. The storage targets themselves

are restricted to sedimentary environments in which a reservoir
unit is toth vertically and laterally confined. Considering
these coﬁétraints,'the obvious region in which to start explora-
tion for‘undergﬁ" nd gas storage targets is the Northern Adel-
aide Plalns of the St. Vlncent 3a51n The size of target
requlred for suitable storage is in the order of 7 km? 5

aSSUmlng a reserv01r thickness of 10 m at 20% porosity and

storage;pressure of 300 p.s.i. Thls represents a storage
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capacity of 230 million n> (8‘BCF)>or approximately 30
days gés supply to Adelaide. o

In 1964, L.W. Parkin, then Deputy Director of Mines,
suggested that a closed structuré within the Cainozoic
successioh‘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 hature of this’
structure, it was decided ;hat exploration in the‘Northern
Adeiaide Plains south of the Inkerman area might find othéé,
deeper structures, more suitable for underground gas storage.

Accordingly, exploration began in 1964 with é seismic
reflection sﬁrvey in the Port Gawler-Two Wells area, followed
by the drilling of a stratigraphic bore, Light No. 1. On
the’complétibn of this survey, it wés recommended that é
detailed gravity suryey,be‘conduCted over the area to
detail the bedrdck‘configuration. Interest in the‘projéct
apparently flagged at this stage and the project lay dbrmant
until 1975. | a o
| Interest was rejuvenated when a gravity high in the
Mallala-Wasleys are. indicated a\pOssibie domé structure
withinhthe'Tertiary succession. However,; more detailed
examination revealed that thié high was caused by an up-
lifted bedrock block with only thin Gainozoic cover. On
the other ﬁand, the study did indicate that tHe gravity low
imﬁédiately west and northwest of tﬁis high was due to a
~ basin-like structure filled with,Tertiéry sediments.
Underground gas sfofage‘pdﬁéntial‘was thought to exist iﬂ

this structure, in the form of confined Tertiary aquifers
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trapped égainst the supposed Redbanks Fault, delineating the
‘eastern margin of the structure. | |

This report deals mainly with thé examination of this
‘feature,}designated the Barabba Gravity Low,; in terms of
possible underground gés storage. During the investigation,
special‘cohsi&eration was also given to‘exploratioq‘fof
usable underground water resources and extensions of Ter-
tiary lignite seams frbm the Inkerman coalfield intd the
area. The area was also of interest ffom a stratigraphic
pdint-of‘vieWtbecause it lies midway between the two well
documgnted oufcrop\sections‘in the St. Vincent Basin, viz.,
Wlllunga Embayment and Yorke Peninsula. |

GEOGRAPHY

. The Barabba Gravity Low is located in the Northern
Adeiaide'Plains of South Australia (Fig. 1j. The area of
thé gravity low is outlined in Fig. Z and the shape of the
béhrock feature associated with it is shown in Fig. 3. The
gpproximate geographic boundaries are marked by Erith in
‘the north, Korunye in the south, Long Plains insthé west and
Owen in the east. The area under investigation includes
f'parts of the hundreds of Ba]aklava, Dalkey, Dub11n, Grace
and Port Gawler. ‘

Relief is moderately low and gently undulating, and
V‘gradually‘increases toward the Mt. Lofty Ranges in the east.
In the northern~paft of the area nortﬁwest trending sand
vdunes up ‘to 10 m high are commomn. -

Most of the naturai vegetatlrn has b°en cleared for
‘cereal crop and mlxed farming and only small pockets and
strips of woodland remalng The main service town in the
area is Mallala, Wiﬁh a population of 386 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 imn the east.

‘  GEOLOGICAL SETTING ’

‘The Barabba Gravity Low is located in the northern part
of the Cainozoic St. Vincent Basin. The succession in
the basin generaliy thickens from north to éouth; near
Erith it is less than 30 m thick,but‘beneath Adelaide it
is up to 700 m thick. An erosional unconformiiy occurs
‘between the‘Tertiary Sﬁccéssion and the underlying Proterozoic
bedrock. The late Eocene to Pliocene beds are mainly marine,
‘while the basal Eocene units are non-marine. The Tertiary
‘suécession is generally covered by an ubiquitous veneer of
Quaternafy 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 struCLural
domains can be recognlsed (rlg; 2). From Bowmans northward,
‘the‘dominant tectonic regime is one of biock faﬁlting,
the predominant set of faﬁlts trend northréouth and ﬁost
othérs trend approximately east-west (Meyer, 1976).‘ The
'distihction between‘this northern area and the céntral area,
- in which the Barabba‘Gravity Low occurs, is the absence
of east-west trending faults, and a tendéncy for sdme‘df
the north-south faults to deviate to‘tﬁe east.

The southern area is separated from the centrai area by
an éast?weét trending structure, brbbabiy a bedrock ridge
near Two Wells. The‘major faults are continuous into this
southern area bdt their ofientation 5s‘northeast-southwe5t.
Little is known about the structurcs 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 Whitwafta‘and Redbanks-Owen
Faults lies a southerly dipping trough containing a Caind~u
zoic sequence about 60 m thick in the north to over 200 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 C@@wozoic Successioh becomes much thinner,
probably due £o‘a tectonic zone in the centre of the area
having a similar orientation to fhe faults, |

« Westyof the Whitwarta Fault is a basemsat high known
as thelPt. Wakefield Platform. To the‘east; between the i
inma and Redbankstwen Faults, there is 4 thin wedge of
Cainozoic sediments. The thin nature of this wedge is
indicated by the'outcrop of Proterozoic and Tertiary rocks,
especlally towards the north. The Alnia Fault delineates the
‘eastern margln of the St. Vlnéent Basiri and the western

margin of the Proterozoic Mt. Lofty Ranges in this region.

PREVIOUS GEOPHYSICAL WORK TR

~The area under inveStigatibn forms part of the Adelaide
1:250 000 map sheet which has been rovered by numerous i
gravity- surveys, most of which have been tied together, and‘ -
plotted to produce the ADELAIDE 1:250 000 gravity sheet,
as yet'unpub 1shed - These data 1nd1cate the outllnes of “the
Tertiary ba51ns but accurate 1ntﬁrpretat10n of the thlckness
of the CainOzoic,success;on is. hampered by the effects of
density‘thangesfwithin the bedrock. Part of this sheet is
‘reproducnd here as Fig. 2, whichginclhdes work by ﬁennett
(1970) and Rowan (1967). - R

~ Aeromagnetic maps. also exist for the area, but these



=i =
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 fbr suitable structures in the Northern
Adelaide Plains for underground gas storage began with a
seismic reflection survev in the Port Gawier-Two‘Wells area
in July, 1964. The results of this survey aé 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 cdntoured map of this event,
converted to'depth,‘shows a bedrock high north and eést of
Lower iight at‘é 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. Reflectlons orlglnatlng
from within the Tertiary succession were not extensive, but
ﬁhose recorded showed gentle southerly dips and a wedging of
fhe‘lower part of the succession againét the bedrock ridge
in the north., Seedsman cénciQdéd that the Tertiary sedi-
menis‘ﬁefe little disturbed by folding or faulting.

A stratigraphic borehole, Light No. 1 was drilled 3 km

it

‘ : e . C o : - . {
south of Lower Light in conjunction with this survey to ‘

pro#ide géologicachontrol for the seismic interpretation.
The well completion report (Cdrnish; 1964) should be read in
conjunction Witthindsay (1969) and Cooper (1977a, b) who
have revised the stratigraphy. A détailed gravity survey
‘oﬁer the area was recommended to define tﬁe bedrock cohfigﬁ—

ration, but was never carried out.

'RECENT GEOPHYSICAL INVESTIGATIONS
A. GRAVITY SURVEY, DECEMBER 1975

Interest in the project was renewed in December, 1975,
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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 her
specifically investigated the possibility of this anomaly
being eaused by a structureewithin 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 51de of a north- south
‘frendlng”menlt (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
,thlckness of Ca1n0201c sediments., B.E, Milton recommended
further 1nVest1gat10n in the area to examine the remote |
possibility of a‘conflnethertlary aquifer being trapped
against this apparent fault. | |
‘B. RESISTIVITY PROBES, MARCH- MAY 197‘ ’

"In March, 1976, R.G. Nelson carrled out two electrlcal
yesistivity depth probes, MS1 being on the high, eastern
side of the fault‘and MS2 on fhe low side (Fig. 3). The
inferpreted depthhto‘bedr0ckkon'the 16w side was of the
order of 130 to 160 m, and on the high side about 40 m. The
fesistigﬁﬁy of the sediments abeVe‘bedrock averaged 6 ohm-
metres At MSZ,‘implying high porosity and saline water in
these sediments. At MS1 the sediment resistivity was
approximateiy 27 ohm-metres, indicating 1ess”saline‘water in
the sediments, assuming. similar or highef porosity due to
the closer proximity to the source of the sediments. ‘

D,C. Roberts eontlnued the 1nvest1gat10n in May; 1976.
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Resistivity probes were spaced approximately 1.5 km apart
aiong the traverse line east from the Calomba R.S. on which
MS1 and MS2 had been located (Fig. 3). These probés,‘MSS to
MS8, together with MS1 and MS2 showed a basin-like section
with bedrock ‘highs in the east and the yest, with the deep-
est bedrock 187 m below MSL at MSS 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 ndrth.
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

‘e
g

Layer ‘VeIOﬁiﬁy (m/s)  Thickness (m) - Rock Type

1 500-600 15-20 soil and clay
2 i700-1900 up to 200 water saturated
o sands and clays.

3 5240 ? bedrock.

On the high side of the Redbanks structure there is a
weathered bédrpck layer with a velocity of 2770 m/s and a
thickness of 15 tb 20 n. :If this layer is continuous into
the deeper parts of the basin, it would form a seismic
”hldden layer" which cannot be resolved by conVentlonal
first-break refractlon analysis unless 1ts thickness exceeds
100 m., Therefore, there is some. uncertainty in depths to
both weathered and unweathered bedrock because of this.

‘Appendix I elaborates this p01nt3 Nevertheless, this
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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 m/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 Hermituge line ‘in January, 1977 (Flg 3),; showed
that the Terflary bedrock contact was an excellent reflector -
which could be ea51ly mapped. On the Pinery line, bedrock«
depths and depths to a poséible Tertiary reflector were
Calculéted from‘field recofds; Part of the Hermitage line,
designated SV-77-A, was processed by Seismograph Service
(U.X.) Ltd. The resulting section Sﬁffers from lack of
control of static corrections and the fact that only single~
fold COVérage 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 résults of these two traverses.
D. DETAILBD GRAVITY SURVEY DECEMBER, 1976
A gravity survey was carrled 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 1nterpretatxan was
“hampered by the poor quality of the data, limited geoldgiéal
control and vériatiOns in bedrock density Modelling of the
data in the area of the supposed Redbanks Pault indicated
that this feature was elther a series of step faults or of a
monocl1nal or erosional nature, in agreement W1th the seismic

“and resistivity ev1dence Tlg‘ 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 RBFRACTION PROBES, FEBRUARY, 1977
| In February, 1977, a series of refraction probes, Rl to
R5 were carried out at scattered locations throughout the
ﬁorthern part of the éreé to provide bedrock depth control
for the gravity interpretation (Fig. 3). Table 2 summarises
fhe‘results of these prdbeé.

| | TABLE 2

DEPTHS TO BEDROCK INTERPRETED
FROM REFRACTION PROBES Rl TO RS

Probe Line . Bedrock Depth Line Bedrock Depth
End ~(m below MSL) End (m below MSL)

R1 B N 129 W 150

R2 ONE 73 SW o 67

R3 N 45 S - 61

R4 W 62 SE 84

RS N 14 s | 42

The apparent thickéning 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 dr,‘more
probably, the bedrock decreases towards the north. ‘Thﬁs,‘
further Quahtitative interpretafion of the gravity data
“would require a knowledge of dehsity &istribution within the
_bedrock and probably to a lesser ektént, the Cainozoic
‘sédiments, if erroneous results were to‘Be‘avoided;

‘Integratiqn‘of‘all these data includihg the sparse
amount of borehole information available in and around this

area was made at this stage by R.G. Neléon; 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 hlghs to the east and west with an overall gentle
southerly d1p. 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 GraV1ty Low defined and the possi-
bility of it containing confined Tertlary aquifers, drllllng
was recommended to examine the possibility of storing gas
,w1th1n an aqulfer Between March and June, 1977, seven
holes were drilled in the area, the results of which are.
discussed later in this report |

During the drllllng programme in May, 1977, a selsmlc
- 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,‘RG to RS, with
R7 belng shot over Barabba No. 5 borehole so as to give |
‘ geoiogical 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. ‘Thereioppears 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 sectionkin the
north and a generally flat lying bedrock contact to the |
south, 1nd1cat1ng that the Barabba Grav1ty Low has a more
pronounced northwest- southeast trend component in its north—
ern extremlty‘(Flg. 3). ‘At‘the CToss -over point of lines R6

 and RS there seems to‘befpossibleIVelocity anisotropy
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associated with the edge of the western bedrock high.
" Bedrock in all holes was 51ltstone 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 bedfock 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 indiCatedtby bedrock velocities
along line R8 being greater than those along RG.

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 (Flg

3). The records of this SV-77-B line were processed by Seis-
mograph SerV1ce (S.A.). Pty. Ltd The processed time secf
tion and interpreted depth sectlon are shown in Flg‘ 9. The
sectlon shows an excellent reflector at the top of the
bedrock and p0551b1e minor reflectors within the Tertiary
which are probably siliceous ordelcareous cementeéd units.
hEast‘of Barabba No. 7 there appears to be ah erosional
:chenhel cut into the bedrock. Along thefsection the bedrock
‘appears to be undulatory and to have the appearance of an
erosional surface. | .
H. © SUMMARY OF RESULTS ‘

The Barabba Grevity Lowtis‘bounded by the Redbanks
Fault in the east, a probable maJor north south tectonlc
zone in the west and is separated from the Northern Adelalde
Plains Proclalmed Reglon by an east west bedrock ridge. The‘
northern margin is dlfflcult to define as the ‘bedrock slope*
gently upward 1n‘thls direction but an east west fault south

of Balaklava probably separates this area from the Whitwartah



~14~
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‘zenelin
 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 sediﬁents which appear to have been 1itt1e deformed

after deposition.

DRILLING AND GEOPHYSICAL LOGGING
A GENERAL |
| Between March and June, 1977, seven fully cored holes

Were‘drllled by the Scuth Austral;dn Department of Mines |
Mechanical and‘Dfilling‘Branch in the Barabba Gravity Low
area. The purpose of the drilling programme was te ascer-
tain the feservoir properties‘of equifefs in the regidﬁ, the
sultablllty of overlylng units as gas 1mperv1ous seals, to .
examine for lateral closure of these aquifers, and to pro—
lede geological control for geophysical intepretation.

| Barabba Ne; 1 was drilled in the deepest part of the
structute as ‘indicated by geophysical eVideneei This was
done‘tokVerify the maximum depth of the structure and to
‘obtain the most complete Tertiary section for the area.
kBarabba Nos. 2 and 3 were positioned to examihe the eastern
margin of the structure in the vicinity of the Redbanks
Fault. Barabba Nos. 4 and 5 were‘51ted‘to explore the
northern ahd 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 Barebba 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 drilleq in thé programme
including 139.5m of rotary drilling and 774.3 m of HQ.
coring. 581.0 m of 61.1 mm diameter core were recovered,
giving a recovery of 76.3%. The low recovery waé 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 tﬁan that encountered during
the drilling. This is attributed to the pfesence of a 5 to
25 m thick weathered bedrdck zone which forms a seismic
“hidden layer" (Appendix I). |

Barabba Nos. 1 to 5 were completed as water observation
boreé 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 surfaée to
approximately 20 m with chip samples being céllected and
ﬁreserVed for each 2 m ihterval.‘ All holes wére~then‘con-“
tinuously cored to total dépth using a LoﬁgYear‘HQ triple
tubé wifeline core barrel. 7Dﬁe to'the tinusual nature of the
bedrock in Bafabba No. 4, HQ double tube diamond drilling

was used to core more of the very hard bedrock. The diamond
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b1t ‘was also needed to drill the siliceous Gull Rock Member
equivalent in Barabba Nos. S and 7. 1In zones of core loss,
sludge Samples were often collected and preserved with the
éore. All core, sludge‘and chip samples are‘stored at the
South Australian Department of Mines Core Library.

Some poor quality water samples were cdlléctéd b} air
lifting during the programme,‘but better samples weré
collected by pump testing and bailing after the drilling
programme‘waé completed4 - |
D. GEQPHYSICAL LOGGING

All holes were geophysically logged by the South Aust-
‘ralian Department of M1nesi The three logglng units used were
the Failing Logmaster 6 000 foot model, the Failing Logmaster
3 000 foot model, and thn Neltronic 300 metre model. The
‘geophysical logs run during the drilling programme are shown
in Table 3. .

Electric logs were not Tun 1n Barabba No. 6 as the hole
collapsed after removal of the drlll rods, through which ther
nuclear logs were, Tun. DenSiﬁy logé were not Tun in Barabba
Nos. 2 to 4 as the probe was not available at the tlme of

| TABLE 3 o
GEOPHYSICAL LOGS RECORDED

‘Barabba Hole No.
2 3 4 5 6

=

Log Recorded

Gamma Ray
Neutron-neutron
Gamma=-gamma (Den51ty)
Self Potential (S.P.
Point Resistance (P, R )
‘16" Normal Resistivity.
64" Normal Resistivity
6' Lateral Resistivity

Rt

VI R

b | 5e 5 5 b 5 3 b 52
[P P
s | sesapesa s |

-Caliper
Temperature

x-
B B S SR
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the logging. Caliper logs were difficult to obtain due
to prematurevopening of the arms, caused by washouts and
obstructions triggering the release mechanism. Temperature
logs were rarely run due to‘probe‘malfunctionsi insufficient
aVailable logging time ahd poor quality of the records due
to stlrrlng of the mud column by the other probes. (The
temperature log was run after the other logs, contrary to
accepted practice, due to the 1mportance of obtalnlng electrlc
log 1nformat10n and the very unstable nature of most holes)
~An uphole seismic velocity survey was ‘carried out at
Barahba No. 1 using an S.I.E. P19 seismichrecordervand a
Mark Products 3-inch well geophone.‘ Records were obtained
at 25 m intervals from 134 m upwards. Mudcell resistivity

tests were perfdrmed for all holeshexcept‘Barabba No. 6.

STRATIGRAPHY

A. INTRODUCTION

The Cainozoic geology‘of'the Mallale/Barabba area of
the St. Vincent Basin has been little studled Outorop in
the region is limited and a few 1nvest1gatlons of the sub~
surface geology as revealed by drllllng had been undertakenk
prior to the present work. o | !

- The area ad301ns the northern end of the region studied
intensively by Lindsay (1965,‘1967b, 19@9) as part of the
groondwater investigation of the Northefh‘Adelaide Plains.
It lies south of the Inkerman CoalfieJd which has been
studled in detall by Meyer (1976) and reassessed stratl-
graphlcally by Cooper (1977a).

The only outcrup of pre-Quaternary strata in the area
occurs on the banks of the Light Rlver, 5 km east of Mallala.

This was described and ;11ustrated by Howchin (1912) and was

e e
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subsequently investigated by Ludbrook (1957, 1959) and
Lindsay (1969)i A prelimihary account of the Quaternary
geology west of Mallala was provided by Walker (1968, 1968)
with preiiminary mapping of the Dublin 1:63 360 sheat The
surface geology eést of Mallala was mapped by Dickinsoneand
Coats (1957). Figure 4 shows the surface geology of‘the
afea. * o ‘ |
B.  STRATIGRAPHIC NOMENCLATURE

The stratlgraphlc units recognlsed in the Mallala-
Barabba area during this investigation are, from youngest {o
oldest: |

Post-Miocene Units ,(?Plioceoe-Recent) |

Port Willunga Formation (Oligocene-Early Miocene)

| Ruwarung Member |
Rogue Formation ~ (Late Bocene)
Gull Rock Member Equivalenf

Cllnton Formatlon NG (Late Eocene)

Bedrock | '(?Cambrian~Precambrian)

Fig. 10 shows that the late Bocene to early Miocene strata
in this aree‘cén Be compared with formelly‘defined units |
found elsewhere in the St Vincent Basin. ‘

The stratotypes of most Tertiary stratlgraphlc units in
the‘St. Vincent Basin occur in the Willunga Embayment
(Reynolds, 1953; Lindsay, 1967a; Cooper, 1977b) and on Yorke
Peninsula (Stuart, 1970; Herris, 1966). and the‘stfatigraphic
units used for ihe Tertiary in this report originafe from
these areas.As the MailalaJBafabBa afea is some distence
from the type areas, thlS reglon is one of nomenclatural
overlap between the Eocene-Miocene stratlgraphlc 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 apéarent absence of most of the thin lithostratigraphic
marker horizons (viz. Tortachilla Limestone, Chinaman Gully
Formation, Port Julid Greensand, Throoka Silts) known in the
S§t. 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 stratotypé Rogue Formation, and were assigned to
this unit in. the Inkerman Coalfield‘(Cooper, 1977a). However,
in the present investigatién they have been assigned Lo
‘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
(Lindsay; 1967b), and because it is convenient to reCogﬁise
the significant 11tholog1ca1 change near the base of this
1ntewva1 as the boundary between the Ruwarung Member (above)
and the Rogue Formation (below). '

The post-Miocene units have not been‘aSSignéd to form-.
élly defined units found elsewhere in the St. Vincent Basin
as it is difficult to separate lithologies. However, it is
suggested that an upper éléyey zone iS~comparaBIe to the
Hindmarsh Clay (early Pleiétoéene age). and a lower sandy
zone may‘Be compared with the Cafisbrooké Sand (?7P1lio-
Pleistocene age). |

Fig. II shows the spatial distribution of the units
recognised frdm the drilling. o
C.  DESCRIPTION OF STRATIGRAPHIC UNITS
| Composite well iogs‘fbr Barabba Nbs;‘l to 7 are presentéd
in Appendix IIL and core log descriptions in Appendix iY.

A palaeontological report forms Appendix V.
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(1) Bedrock

The bedrock is an indurated laminated siltsfone ih all
holes except Barabba No. 4. Barabba No. 7 was ndt drilled to
bedrock. In Barabba Nos. 1, 2, 3, 5 and 6, up to 22 m of
browﬁ-grey clayey laminated siitstone characterise the
weathered zone while the underlying unweathered zone com-
prises leés clayey, sandy blue/grey laminated siltstone.

The rock is éommonly 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
crenulated by a strong cleavage, Rare nodular siderite
concretions are preseht‘in some holes. The correlation of
this unit with the Precambrian of the Adelaide area is
uncertain, The fine laminations suggest Tapley Hili Forma-
tion but the lithology is also similar. to parts of the River
Wakefield Sub-group (Forbes B.G., pers. comm., 1977).

The bedroék in Barabba No. 4 is a pinkish grey, very
coarse arkose with an interbed of green pebbly diamictiﬁe.
The upper weathered arkose is gréenish‘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. Thé‘interbedded
diamictite is a fine gréined green Sandsﬁoné with sparsely
scattered quartz and‘pink feldspar pebbles and common
pyrite. The fresh arkose comprises rounded to subangular
very c‘oarse sand to pebvble sized grains of pink aﬁd white
feidSpar and quartz with a green mineral, probably chlorite‘
A weak bedding plane at 35° to the core axis is presént; The
stratigraphic position of this‘unit‘is also uncertain, but
it is suggested to be part of the Appila Tillite,‘defived‘

from a granitic Basemeﬁt (Forbes B.G., pers. comni., 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 blant 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 rhere it was probably not
deposited while the thickest intersection recorded is 56 m
in Barabba No. 1. Where presént this unit uncdnfdrmably
lies on bedrock. Barabba No. 7 was not drilled deep enough
to intersect‘this‘formation. o
(3). Rogue Formation
| This formation comprises grey Silty sands often grading
to clayey silts down section with.rareiclays‘near the base.
It is carbonaceous, glauconitic and commohly calcareous,
‘while pyrite and mica are common in‘mostISections,

The occurrence of mariné fossils is sporadic, although
sponge spicules are COmmon‘and turretted gaétropods are
often encountered. Diagenetic leaching of the carbonate
content has taken place in some sections wkere‘oniykmouids
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, & hard cemented.sénd-
stone oceurs which is probably equivalent to the Gull Rock
Member of the Blanche Point Formation, |

Apparéntiy‘the formatidn‘Wasrnot déeposited over thé
Redbanks Fault scarp in the east as indicated by its absence
in Barabba No. 2. In the remaining holss the Rogue Formation
Varies‘in thickness from 5 m to 24 m, being gréatest in the

centrai and southern parts of the trough.:
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The base of the Rogue Formation is harked 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‘bahds at the base of the formation. The fcrmation ‘
is predomlnantly green, but may be fawn or yellow where

limonitic It is rlchly glauconltlc and fossiliferous. The
¢lay and silt content gradually 1ncreases 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 formaﬁion in holes No. 1, 6 and 7, a
series of hard 5111c1f1ed bands represents a marglnal develop-
‘ment of the Ruwarung Member in the area..

Tha formation thickens to‘the~south and west, being
58 m thick in Barabba No. 7 and absent in Barabba No. 5.
1Consequently the northern part of the‘area includes the
margin of the‘de§o$itionai basin or an area where erosion
has removed the unit. ‘The Redbanks Fauit appears to have
 litt1é effect on the sbatial distribution cf the Port
‘Wlllunga Formation in this area.

The Rogue/Port Willunga Formation contact is generally
sharp and is recogniséd in this study by the first uphole.
occurrence of ulllceous/chert nodules. characterlstlc of the
: Ruwarung Member of the Port Wlllunga Formatlon, or by the
rapid upsection change into richly fossiliferous, markedly

¢alcareous silty sands having a green, fawn or yellow
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(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 siity sands grading to mottled redb rown
and grey clays upsection.‘ The lower -sands are possibly part
of the ?Plio-Pleistocene Carisbrooke Sand while fhe upper |
' clays are probably referablé td‘the Hindmarsh Clay of early
 Pleistocene age. Most sandy layers are micaceous and limoni-~
tic,‘contain common granules and éebbles and ére unconsoiidated.
The clays are more consolidated but commonly well fractured‘
with‘slickensides on joint surfacés.‘

. The PostFMiocene*succession forms a 50 to 70 m blanket
‘over the entire area, the lower Sahds being 10-20 m thick
and the upper clays 46-60 m thick. o

The base of the Post-Miocene succession is clearly
marked by the abrupt dowhWard change to fossiliferous
calcareous silty sands of the Port Willunga Formation which

are glauconitic in most sections.
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SUMMARY OF BOREHOLE SECTIONS

(1) - Barabba No. 1 - Stratigraphic Summary

s . . Top Base Thickness
. Stratigr it :
Age ‘ Stra 1graph1; Unit . (m) LWJ (m)
Post Miocene 0 64.0 64.0
Early Miocene " port Willunga Forma- 64.0 92.0 28.0
- 0Oligocene ation
: Ruwarung MembeT 90.2 92.0 ‘1.8
Late Eocene Rogue Formation 92.0 111.5 19.5
Late Eocene Clinton Formation 111.5 167.6 56.1
Gaabrian/. - 167.6  +187.0 +19.4
(2) Barabba No. 2 - Stratigraphic Summary
) : e Top Base Thickness
Age Strgtlgraphlc Unlf (m) (m) tm)
Post Miocene 0 53,0 53.0
Early Miocene Port Willunga Form- 53.0 79.7 26.7
-~ Qligocene ation S
Cambrian/
Precambrian 7947 88,8 +9.1
(3) Barabba No. 3 - Sfratigraphic Summary
S - . . . Top Base | Thickness
Age Stratlgrgphlc Un%§ (m) (m) (m)
Post-Miocene 0 63.2 63.2
Early Miocene = Port Willunga Form-  63.2 81.6 18.4
- Oligocene ation ‘
Late Eocene Rogue Formation 81.6 105.8 24.2
Cambrian/ 105.8 +23,0

Precambridn -

+128.8
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(4) Barabba No. 4 - Stratigraphic Summary

Age Stratigraphic Unit %;? ‘ %;?e Thi%ﬁ?e
Post-Miocene S 0 54.9 54.9
Early Miocene  Port Willunga‘Form~ 54,9 59.4 4.5
= Qligocene ation ‘

Late Eocene Rogue Formation 1 59.4 65.0 - 5.6
Late Eocene Clinton Formation 65.0 76.4 11.4
Cambrian/ |

Precambrian o 76.4 +95,2 +18.8

(5) Barabba No. 5 - Stratigraphic Summary

Top Base Thickne

Age | Stratigraphic Unit o (m) )
Post Mlocene ‘ 0 | 53.6 . 53.6
Late Eocene . = Rogue Formation 53.6 66.3 12.7

Gull Rock Member 62.5 66.3 ‘ 3.8

‘ equivalent ‘ :

Late Eocene . Clinton Formation‘ - 66.3° 77.5 : 11.2
Cambrian/ | 77.5 +99.7 +22,2

Precambrian

‘(Gj Barabba No. 6 ~ Stratigraphic SUmmary

Age Stratigraphic Unit %;g %;;e‘ Thl%ﬁ?'
Post Miocene 0 60.2 60.2
Early Miocene  Port Willunga Form- 60,2 104.6 44,4
- Oligocene ation ‘ N

Ruwarung Member 97.6 104.6 7.0
Late Eocene Rogue Formation 104.6 122.1 17.5
Late Eocene Clinton Formation “12z.1 142.9 . 20.8
Gambrian/ . | - 142.9  +162.8 +20.2

Precambrian
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'(7) Barabba No. 7 - Stratigraphic Summary

Top Base Thickﬁess

Age Stratigraphic‘Unit (m) (m) (m)
Post Miocene o 72.1 72.1
Early Miocene Port Willunga Form- 72.1 130.8" 58.7
- 0Oligocene: ation - :
Ruwarung Member 119.3 130.8 11.5
Late Eocene Rogue Formation 130.8 . +151.2 +20.4
Gull Rock Member 149.2 +151.2 +2.0
equivalent

E. PETROGRAPHIC EXAMINATION OF CORE SAMPLES
| Eleven core samples were submitted to the Australian
Mineral Development Laboratories for pétrOgraphic,examination.
The samples wére selecfed in-an attempt to represént the major
‘rock types of the main Stiatigraphic units. The’report of this
work foirms Appendix VI. | | |

Although there‘iS‘generally good agreement between the
petrography and the cbre logging (Appendix IV), there is some
discrépéncy‘in the identification of the very fine grained
mineral components, Therefore, beforé;thelmajor‘rock types
are reclassified; further work 1is neCesséry on a larger "
selection of samples. ‘
| UNDERGROUND GAS STORAGE APPRAISAL
A INTRODUCTION

in the Northern Adelaide Plains Proclaimed Reglon, there
are three main aquifers, designated Aquifers Ay B and C (Hydro-
- geology SPCtIOH, 1968), which are deflned as follows. Aquifer
A conprmses the Carisbvooke Sand/Hallett Cove Sandstone/Dry
Creek Sand and the middle Miocene Port Wlllunga Formatlon con-‘
“fined by the overlying Hlndmarsh 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
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Maslin Sands/Clinton Formation confined by the Blanche
vPoint Formation. A similar overall scheme was expected
rfor 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‘?Garisbrooke Sand and the Port Willunga Formation over-
lain by the Hindmarsh Clay. Aquifer C comprises the Clinton
Formation overlain by a sandy equ1valent of the Blanche P01nt
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
1ogs (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 inlterms 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'anelySed for porosity and nermeability; 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‘(Schlumbérger, 1972a, 1972b).
Calculations were only made for thick clean sands in each
unit so as to reduce clay content and bed thiékness 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. diffitulfy in assigning a ''clay-line" to each S.P. log;
3, broad assumptions used in the interprétation; and |
4, assumptions used in the interpretation method.
C. _ INVESTIGATION OF AQUIFER A-B ‘

As the ?Carlsbrooke Sand collected during ‘the drllllng
programme was unconsolldated, no samples were submitted for
analysis. Also, loss‘of‘electric log‘informatidn 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 524 which agrees
with' the V1sua11y estimated 35-45% con31der1ng that gravelly
beds will tend to have higher por051tles than the sands
nbrmally‘encoﬁnfered. The permeability of this unlf is
expected to be high as it is generaliy ﬁnconsolidated‘silty‘
fine to medium Sandé. However, intercalations of clays and
silts in many sections would reduce both the porosity and
permeability of the unit as a whole. N

Porosities for the £055111£erous sands of the Port
Wlllunga Formation range from 22-28% (derived from electric
logs) but increase up to 50% in the porous fossmllferous‘llmei
stores. 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 VII, the permeability of this unit varies
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from very high in the porous units to extremely low in the
cemented bands. ‘Overail, 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 expécted along with a high per-
meability. |

The thickness of this aquifer varies from iO m in the
north to over 70 m in the south and is overlain by Zo‘to
50 m of‘Hindmarsh Clay. This clay appears to be moderately
indurated although core analysis indicates‘a borosity of
‘29.9%. The core analysis of permeabilify appedrs to be very
“high but this may be partly explained by the presence of a
well developed system of slickensides ahd that gas movement
'throdgh such material Wouid probably be greater than water
movement. Dessication of the core during transport may alsc
“have affected the resulﬁs. The presence of common intercala-
tions of sands and gravels, especially to the north¢awqu1d
also increase the permeability. e i

As the depth to the base of the Hlndmarsh Clay is 1ess
than 60 m, the effectlve confining thlckness of this unit will
often be affected by topography.

D. INVESTIGATION OF AQUIFER C.

"The Clinton Fofmafion in this area is‘up to 56 m thick
in Barabba No. 1, &and is similar‘iﬁ reservoir properties to
'the Méslin Sands in the Willunga EmbaYment. Porosities of
19- 259 for clean sands have been derlved from the electric
logs, but the llgnltlc and clayey nature of most of the
‘sectlons 1nd1cates that 15-20% would be more acceptable for
the unit as a whole, From core analysis a moderate to high
tpermeabiiity could be expected forythis aquifer. |

The sandy nature of the Rogue Formation reduces its suit-
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ability as a confining bed for the underlying Clinton
Formatlon. Core analysis glves 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
peérographic 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, decreésing towards the south of the area due to
decreasing grain size.. The'pfesence of the cemented Gull
Rock Member equivalent in some sections will reduce the
overall porosity and permeaﬁility 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‘dﬁe
to their very shallow depth (less than 40‘m)‘and small
Storage‘cépacity, they were 1ot investigated.

The'possibie ﬁse of clay, 1ignité‘énd cemented inter-
| beds within the Tertiary succession as confining beds was
also examinéd. Hdwever; as they are thin (generally less
than 4 m) and have variable laferal extent, effective verti=
cal seallng and lateral closure would not be achleved
F. LATERAL CLOSURE |

The. well indurated siltstone comprising the fresh
bedrock, as well as the: granltlc arkose in the western part
~of the area, is characterized by very low porosity and
permeability. Cdre analysis indicates that ‘the overlying
‘weathered bedrock zone, up to 22 m “thick, has a high poro—‘
51ty and -a moderately high permeability. ‘ However, de51ccatioﬁ
‘of the core during transport may:have seriouélyraffected 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 agalnst bedrock to the
east is doubtful due to the outcropping of Pliocene sands
east of the Redbanks Fault, indicating substantial thinning
of the‘Hindmérsh Clays in that direCtidn. Similar doubt
must also be placed on the northern closure, where the clays
become heavily intercalated with sands an& 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
(Flgure 11).

Eastern closure of the Clinton Formation is Very good in
terms of overlap of the overlying Rogue Formation‘onfd bed-
rock. As shown in Fig. II the northern closure does not appear
to be SO‘good as there is appareht simultaneous thinning §f>a11
Tertiary units in this direction. However, the actual confining
properties of ﬁhe 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
“énough and shallow enough to be consndered ‘economic dep051ts
(Cllnton, Whitwarta and Inkerman coalfields).

B. DRILLING RESULTS

ngnlte seams 0.5 to 1. im tthk were intersected in

Barabba Nos. i, 4 and 6 (Table 4). No lmgnltes were inter-
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sected:in‘Barabba Nos. 2 and 3 as the Clinton Formation was
probably not deposited ih their vicinity. Lignite seams
were not recorded in Barabba No. 5, but very carbonaceous
TABLE 4
LIGNITE SEAM INTERSECTIONS

- Hole | Lignite Intersection Cumulative Overburden/
Barabba  from to Thickness Thickness Cumulative
No. (m) (m) (m) (m) 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 indicaté the proximity to
the margin of Vegetation accumulation. Barabba No. 7 was

not drilled deep enough to intersect the Cliﬁtoﬁ Formation.

The presence of a seam in Barabba No. 4 suggests possible

cdntiﬁﬁity of the lignite seams across the basement high

from the inkérmaneébélfield into the Barabba Gravity Low.
However, the muchw%ﬁinher seams in the Barabba area indicate
a much less favourable eﬂ#ironmen; for vegetation accumula-
tion than the Inkerman area. Ligﬁites in the Bardbba area
are best developéd‘in the deeper sections and generally‘fhih
towards the south.

’ Two lignite samples were analysed By the Australian
Mineral Development Laboratories and the results are included
in Appéndix VII. These‘résults‘are‘typical of South Australia

Tertiary lignites and are similar to those of the Inkerman



-33-
and Clinton coalfields, except for their low sodium and- ash
content ahd low‘sodium/ash ratio. These results are also
similar to those obtained from Leigh Creek lignites aithough
the sulphur éonﬁent 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
litfle use of underground water, probably due to the lack of
information available on this resource. Therefore special
consideraﬁion was given during the investigation to the
exploration for usable underground vater. The main aquifers
in the‘regioh,were expected to Be similar‘td‘thOSe‘in‘the
Proclaimed Region of the Northern Adelaide Plains (Hydro-
geology‘Section; 1968) and have been définéd in previous
se¢tions of this report. |
B. DRILLING RESULTS

The drilling confirmed a similar hydrogeOngical environ=
ment in the Mallala/Barabba area to that known £rom regions |
furﬁher south. Howevér,‘thére is no sépafation‘between‘
AQuifers A and B in this area which causes the formation of
a singie Aquifer‘AaB.‘rAquifer C is similar to that knowﬁ in
areas to the south, The porosities and permeabilities of
the aquife‘rs“anct their confining beds have been discussed in

previous sections of this report. Therefore, this section
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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 té 5 were
completed as observation bores, details of which are shown

in Table 5, while Barabba Nos. 6 and 7 were plugged and

abandoiied.
| | TABLE 5
SCREEN PLACEMENT IN OBSERVATION BORES

Barabba Depth to Screen Aquifer Stratigraphic‘Uni1

Hole From(m) To(m) A

No. 1. 118.53  119.53 C Clinton Formation
No. 2 75.60 76.60 A-B Pbr? Willunga Forma-

tion -

No. 3 62.61 63.61 A-B ?Carisbrooke Sand
No. 4 ‘ 74.04 ~75.04 G | Clinton Formation
No. 5 65.00 66,00 -  Rogue Formation

On completion of each dbsérvation‘bore,‘the screen area
was developed by water circulation and‘air lifting. Samples
collected‘on completiOn of this operation were analysed for
salinity By fhe electrical conductivity method. After
éeveral‘ménths, 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 coliected on comple-
tion of these testS as well as those from the dir lifting
operation are presented in Table 6.

The results of full chemical analysis of the final
Sampies from Barabba Nos. 1, 2 and 5 are displayed in Appen-
dix VII. ‘The‘véry high‘séliﬂity of 12 618 mg/1l in Barabba
No. 1 indicates that Aquifer C would be too saline to exploit

for most purposes. Howeveér, the airlift samplé £rom Barabba



TABLE 6
SALINITY TEST RESULTS

Barabba Air Lift Samples pH Pump/Bailer Test

, P
Hole - Salinity (mg/l) =~ Samples Salinity
| (mg/1).

No. 1 . 10 936 7.8 11 924 6.
No. 2 2 143 ‘ : 8.5 2:397 7.
No. 3 535% 7.6 3 444 10,
No. 4 2 297 8.1 - s
No. 5 407 : 9.2 1798 9.
Note: * denotes only one sample taken.

No. 4 shows a salinity of 2 297 p.p.m. which‘may indicate
that the shalloWer‘pafts of Aquifer C are much iess saline
than the deeper sections, and may even be fresh enough to be
exploited for stock water. This situation may be éombaredv
ﬁo the eastern part of the Adeiaide‘Plains, east of the Para
Fault, where Aquifer C contains relatively shallow, fresh’
expioiﬁable water.. |

The anélysis for Barabba No. 2 indicates that water in
the Port WiliungaxFormation has a salinity of 2 472 mg/1.
‘Although Barabba No. 3 was not pump tested, bailing indi-
cates a salinify of 3 444 p.p.m. for the‘?Carisbrooke Sand.
Thereforég by weighting the indicated salinities according
to bed thickness, salinities in the order of 2 500 to 3 000
mg/l 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 iifigatidn of more séit
tolerant pastures, the lack of drainage in the clay soils
covering most of the area would cause rapid Salt‘bui1d4ﬁp in

the soil.
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The screen in BéraEba No. 5 was placed in a partly
éilicified zone in the Rogue Formation, which may explain
the relatively low salinity but very high pH of the sample
anélysed. The very low prbduction 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 ciay content would cause similar low production
rates, |

The drawdowﬁ data obtained from the pump testing of
~Barabba No. 1 and 2 are difficult to interﬁret quantitatively,‘
probably due to flushing of clay and silt material during
thé test. However, as the pumping rate was approximately
4.5 Kl/hr (1 000 gai/hi), it was estimated that a wéter
| production bore could produce at a rate of 7-9 K1/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 picfure‘of the bedrock
donfiguration of the Barabba Gravity Low. The eastern
margin of this basinal feature is delineated by‘the Redbanks -
Fault, along which reiative upthrust of the eastern bedrock
high of approximately 200 m has occurred. The western
Bedfock high has a relative upthrow‘of approximately 80 m
along what appears to be armajOr‘tectonic zone. The basinal
feature is shallow in the north, separated from the Whltwarta
coalfield by a probable east-west fault, and gently d1ps to

the south where‘lt is separated from the Proclaimed Region
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of the Northern Adelaide Plains by an east-west bedrock
ridge. o

Stratigraphic evidence from many areas in the St.
Vlncent Basin suggests that the first main perlod of fault—
ing occurred durlng the earliest Tertiary, prior to the |
deposition of Cainozoic sediments. The Mallala/Barabba area
is probabiy 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 andvthe‘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 sedinents to the‘dGanaulted regions
(i.e. the Barabba«Gravity Low) during the 1ate Eocene. This
erosion was concentrated on the fault scarps and caused the
‘reductlon 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 (Ronan, 1967).

Following early Tertlary faulting in this area, erosion
contlnued to supply sedlments to infill the trough The
Tertiary unlts‘(011gocene and younger) overlapped the ren~
nants of the fault scarps and the bedrock highs in the east
and west with Quaternary sedlments formlng a blanket cover
~over the entlre area. There appears to have been mlnlmal
deformation 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 absehce‘of the aquiclude which separates Aquifers
A and B in the Proclaimed Region of the‘Northérn Adelaide
Plains to the south results in a single, thick Aquifer A-B
in this area. Aquifer C is similar to that known iﬁ the
Proclaimed Region. o |

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 mnot good.

- This is due to the apparent high porosity and gas permeability‘
of this unit, the presence of common intercalatibns 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 Aquifér A-B would not make a suitable under-
ground gas storage zone.

Aquifer C has a porosity of 15-20% and a modefafe to
high perméability 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 simulfanéoué thinning of all

Tertiary units in this direction. Therefore; Aquifer C
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WOﬁld 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/l for Aqulfer A-B
iﬁdicate 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 drainagevof
the clay soils covering most of the area would cause‘rapid
build- up of salt in the 5011 Salinity of the order of |
12 000 mg/l can be expected from the deeper parts of Aqulfer
C, which excludes exploitation of this water for most pur-
‘poses‘v Where this aquifer becomes shallow, lower salinities
can be expected, but water use would be féstficted to stock

water.

| RECOMMENDATIONS

It is recommended that no further exploration ior
‘underground gas storage targets be carried out in the reglon
-of the Barabba Gravity Low. However, further testing of the
groundwéter quality from Aquifer A-B should be carried out
:to\vefify the results indicated by the limited testing done
dﬁring this ihvestigation. More work ié needed to explore
for shallow grouhdwatex suitable for irrigation of the clay
soils covering mdst‘of the area. |

Future exploration for underground gas storage targets

FIET - & ed iz L s Lo e e e
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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 Pbint/Rogue Forma-
tions‘will~bé less permeable;ahd make a more suitable
confining bed for the Maslin Sands/Clinton Formation

‘Aqulfer C);
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 Aqulfer C;
the Redbanks Fault will continue to the south and

provide an easterly closure for Aqulfer C;

possible presence of clays and sands beneath Aquifer C,

thus providing a second reservoir target;
thicker‘Tértiary Sections‘indicated by drilling and

gravity data;

lack of use of Aqulfer C as a water producer due to

“high salinity; and,

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

1ntersect10n point of these two features W111 need to be

closely studied as it is of paramount 1mportance in lateral

closure. Drilling would be required to evaluate reservoir

and confining bed propértiés as well as to give géoiogicaix

control to geophysical interpretation.
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APPENDIX I

EFFECT OF WEATHERED LAYER UN SEISMIC

REFRACTION INTERPRETATION

Includes Figure 12: Time-Distance Graphs
‘ of Refraction Spread

CALLOE b

(Drawing No. 78-106)



Effects of weathered layer on interpreted

depths to bedrdckﬁfrom,seismiC’refraetion‘records

Generally, bedrock is eaeily recognised in drill
core, even though it is weathered. Howevex, weathering, even
slight weathering; of the bedrock mayraffect the seismic¢ Velecity
and cause problems in interpreting depth to bedrock where geo-
logical control is*hot available.

On the bedroek high east of the supposed Redbanks Fault
it has been éstimated 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 overlyiag unweathered bedrock which has a veiocity of
approximately 5 000 n/s. ‘Unlese there is a sharp transition from
weathered +o unweathered bedrock;, the ve1001ty in: the weathered zone
will gradually increase to that of the unweathered bedrock.
Howeveyr, where the weathering Zone ex1sLs, 1t 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 thls 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 CALLOE, a refraction probe shot along the Calomba line. - Three
layers are apparent in Figure l(a) which correspond to velocities
of 760 ﬁ/s (Quaternary sediments); 1 935 m/s (mostly Tertiary‘
sedlments) and 4 820 m/s (bedrock). As there is no information
available on hldden layers such as a weathered bedrock layer, the
seismic 1nterpretatlon must be based on the layerlng apparent in
the time-distance graphs. Thus, in this case the seismic inter-
pretation is éf:three iayers with the following thicknesses -and

velocities.



LAYER VELOCITY (m/s) THICKNESS (m) DEPTH (m)
1 760 32 0
2 .. 1935 139 32

3 4 820 ? 171

Thus the predicted depth to bedrock is 171 m.
Vow consider the following cases, each of wnlch would
produce the same time—distance graph of firstlbreaks.

CASE 1

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

In this caée the seismic interpretation would be valid
and the drill should strike bedrock at 171 m. ‘

CASE 2 |
| Thefe is a weathéred layer 20vm thick with a velocity
of 2 770 m/s (Figure 1(b)). “

It can be shown that this layer will not be ev1dent
oﬁ the time-diStapce graph because reﬁractlons from this layer
will arrive after refractions from; initially, the 1 935vm/s‘
velocity layer and then fxom the 4 820 m/s velocity layer. This

model gives the following thicknesées‘and depths.

LAYER. | VELOCITY,(m/s)‘ ‘@HiCKNESS”(m)‘ - DEPTH (m)
1 760 , 32 0
2 1 935 127 32
3 S 2 770 o 20 159
4 4 820 | 7 17

Assuming that weathered‘bedrock is recognised'as bedrock
the drill will be deemed to have entered bedrock at 159 m; This

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

three layexr model .



CASE: 3

The weathered layer has the maximun thickness it can
achieve and still remain:a hidden layer (Figure‘l(d));

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

model is as foliows.

LAYER VELOCITY (m/s) THICKNESS (m) DEPTH (m)
1 760 32 o
2 1 935 | 79 o 32
3 2 770 | 97 111

4 4 820 _ ? | 208

In this ¢éase the drill will be deemed to have entered
bedrock at 1ll m, 60 m shallower than‘predicted from the three
1a9er model. ‘

| It should be noted that while the presence of a hidden
layer will generally cause depths to refractors below this layer
+o be‘undérestiﬁated, the fact that the Weathered bedrock forms a
hidden'layer‘and is reCOgﬁisable as bedrock willicause depths to

 bedrock o be overestimated.
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SUPPLEMENTARY WELL DATA



SUPPLEMENTARY WELL DATA .

A. DRILLING EQUIPMENT

'Drilling Rig

Make/Type: . Mayhew 1000
Rated Capacity: | 1000 feet @ 4%" (305 m @ 108 mm)
Motor/Power: _ ‘ Cummins Cl75 Diesel, 175 HP
Mast ‘
Make/Type: | ‘ Gardnef~Denver tubular 4-way taper
Rated Capacity: ‘ '15.875 tonnes |
Pump o o
Make/Tyﬁe: ‘ - Gardner-Denver 5 x 6 FG-FXG-R
Size: 5 % 6 =
Mbtqr/PoWer:‘ - Rig Powered

Coring Pump

Make/Type: . John Bean Triplex model 435
Size: ‘ 23/4 ‘
‘Motor/Power: S ﬁister SR 3, 23 HP

"B. BARABBA NO. 1

State Number: | 375049001

" Location: ' Latitude 34%22'29"s
Longitude 138729'59"E ;
Hundred of Grace, adjacent section 490

Map Reference: ADELAIDE 1:250 000

Wakefield 1:100 000
Aéceés: N Gravel road 8 km nbrthm&\xiallala
Ground Elevation: . 45 m above MSL Pt. Adelai&éQw
Total Dépth: o “ 187.0 metres |
Drilling Commenced: - = - 4th March, 1977

Drilling Completed: 14th March, 1977



Rig Released:

Status:

Hole Size:

Casings

Bit Record:

Drilling Muds:
Watelr Supply:

Coring:

C. BARABBA NO. 2

‘State Number:

Location:

Map Reference:

Access:

Ground Elevation:
Total Depth:
‘Drilling,Commenced:
Drilling Completed:
Rié Releasea:

Status:

-2-

‘21st March, 1977

Completed as water observation
bore with 80 mm galvanised pipe.
and a 1 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 Type ‘ Make

1 194 mm Tricone roller  Varel
1 120 mm Tricone roller  Varel
2 105 mm HQTT tungsten "Dof M

‘Rotrol, Supergel, Round MD, CMC Hiwvis.

E. & W.S. Water Mains.

'HQTT coring from 20.0 m to 187.0 m

at 70.7% recovery.

375021601

Latitude 34°23'31"S
Longitude 1387 32'27"E ‘
Hundred of Grace, adjacent section 216

ADELAIDE 1:250 000
Kapunda 1:100 000

Gravél road 6 km northeast df Mallala
69 m above MSL Pt. Adelaide.

88.:8 metres

~ 21st March, 1977
25¢h March, 1977

30th March; 1977

Completed as a water observation bore
with 80 mm galvanised pipe and a 1l m

- stainless steel screen set at 75 .60 m

to 76.60 m.



Hole Sizeé:

Casing:

Bit Record:

Drilling Muds:
Water Supply:

Coring:

D. BARABBA NO. 3

State Number:
" Location:

Map Reference:
Access:

Ground Elevation:

Total Depth:

Drilling Commenced:

Drilling Completed:

Rig Released:

Status:

Hole Size:

Cge

194 mm to 6.5 m
120 mm to 80.0 m
105 mm to £8.8 m

80 mm galvanised steel to 75.6 m

No.

Used Size Type

1 194 mm Tricone roller
1 120 mm Tricone roller
1 105 mm HOTT Tungsten

Rotrol, CMC, Romud MD

"E. & W.S. Water Mains.

Make
varel
Varel
D of M

HQTT COring from 19.8 m to 88.8 m

at 84.6% recovery.

375021501

Latitude 34°23'32"s
Longitude 1387 31'47"E

Hundred of Grace, adjacent section 215

ADEILAIDE 1:250 000

Kapunda 1:100 000

Gravel road 6 km north-northeast

of Mallala.

65 m above MSL Pt. Adelaide.‘

128.8 metres

31st March, 1977

12th April, 1977

16th April, 1977

Completed as a water observation bore
with 80 mm galvanised pipe and a 1l m
stainless steel screen set at 62.61 m

to 63.61 m.

194 mm to 39.0‘m
120 mm to 70.0 m~
105 mm to 1l28.8 m



- Casing:

Bit Recoxd:

Drilling Muds:
Water Supply:

Coring:

E. BARABBA NO. 4

State Number:

Location:

Map Reference:

Access:
Ground: Elevation:
' Total Depth:

Dtilling Commenced:

Drilling Completed:

Rig Released:

Status:

Hole 5ize:

Casing:

wnd] o

127:mm black steel from 13.0 to

39.0 m
80 1mm galvanlseu steel to 62. 61 m

Used Size Type : Male

i 194 mm Tricone roller  Varel
1 120 mm Tricone roller  Varel

2 105 mm HQTT tungsten D of M

Rotyrol , CMC, Romud MD
E. & W.S. Water Mains.

HOTT coring‘from‘l9.0 m to-128.8 m
at 85.0% recovery.

330042802 |
Latitude 34 17'51"c:
Longitude 138°251'35"E

"Hundred of Dalkey, adjacent to
section 428. ‘

ADELAIDE 1:¢250 000
Wakefield l:lQO?OOO‘

Gravel road 3 kit northwest of Pinery.
40 m aboﬁe MSL Pt. Adelaide.

85.2 metres |

16th April, 1977

23rd April, 1977

28th April, 1977

Completed as a water obaervatlon bore
with 80 mm black pipe and a 1 m
stainless steel screen set at. 74.04 m
.o 75.04 m. ‘

194 mm to 19.5 m.

120 mm to 80.0 m
‘105 mm to 95.2 m

80 mm black steal to 74 04 m




Bit Record:

Drilling Muds:

Water Supply:

~Coxings:

,pnilling~Completed:

F. BARABBA NO. 5

‘State Number:

Tocation:

‘Map Reference:

Access:

Ground Elevation:

“Total Depth:

Drilling Cormmenced:

ﬁig Released:

Status:

Hole Size:

Casing:

NO-.

Used Size Type Make

1 194 fam 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. l% recovery. S

330041002 -

Latitude 34 16'05"
Longitude 138 ©26'35"E

 Hundred of Dalkey, adjacent

section 410.

ADELAIDE 1:250 000
Wakefieid 1:106° 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, 1977 i

llth‘May, 1977

Completed as -a water observation bore
with 80 mm black pipe and a 1 m
stainless steel screen set at 65.0 m
to 66.0 m.

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

80 mm black steel t6 65.0 m



Bit Recoxds:

Drilling Muds:

Water Supp%y:

" Coring:

i
oy

G. BARABBA NO. 6
State1NUmber:

Location:

Map Reference:

Access:

Ground Elevation:
Total Depﬁh;
Driiling Commenced:
Drilling Completed:
Rig Released:

Status: -

Hole Size:

Casing:

Bit Record:

jbrilling Muds :

-G~

No. o o

Used Size Type ‘ Make
1 194 mm  Tricone roller Varel
1 120 mm Tricone roller Varel

1 105 mm  HQTT tungsten Dof M
1 105 mm ° HQOW/L diamond Diabort

Rotrol, CMC, Romud MD
E. & W.S5. Water Mains.

HQ‘coring‘from 21.0 m to 99.7 m at
75.1% recovery.

375005502

Latitude 34028'10“8
Longitude 1387 32'05"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, 1977

21st-May,; 1977

2nd June, 1977

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

1 194 mni Tricone roller Varel N
1 120 mm Tricone roller ' Varel
1 105 mm HQTT tungsten D of M

i

Supergel, Rotrol, quropdl



Water Supply:

Coring: -

" H. BARABBA NO. 7

State Number:

. Location:

Map Reference:

Aecess:

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

-

Hole Size:
Casing:

Bit Record:

Drilling Muds:
Water Supply:

‘Coring:

-7=

E. & W.S. Water Mains.

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

375057001

Latitude 34° 27 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 o

2nd June, 1977

16th June, 1977

~16th June,; 1977

Plugged and abandoned
120 mm t6 20.0 m.
105 mm to 151.2 m

Casmng recovered on completlon
of drilling :

No. - ‘

Used Size Type Make

1 120 mm Tricone roller Varel

1 105 mm ~HQTT tungsten D of M
1 7105 mm HOW/L diaménd Diabort

Supergel, Rotrol, Hydrépol
E. & W.S. Water Mains.

HQ coring from 20.0 m to 151 2 m

‘at 78.6% recovery. (
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STATE: SQUTH AUSTRALIA

COMPOSITE WELL LOG

SOUTH AUSTRALIAN . DEPARTMENT OF MINES

BARABBA NO. |

11250000 MAP SHEET : ADELAIDE

"FIG, I3

1+{00000 MAP SHEET: WAKEFIELD

109°0~1115 m. LIGNITIC SILTY CLAY.

Borl grey, slighitly coledreaus and
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SURFACE- 20.8m. CLAY.Mottled red-
brown ond creom with miner silt and
fine sand becoming common neor
the 2. Troce of carbonacéous
material ond muscovite mainly near
the fop. - '

20:8-44:0m. Interbeddad SILTY
CLAY & CLAYEY. SAND, Clay 15 mothid
orange-red ond pale green-grey:and

orange and fine grained and comtains
rore quariz-granulés, In. part
heavily lr'ans?cm-w.dv Frequent
manganese coated surfaces.

44 0=64.0m. SILTY SAND & SANDY
and pale. grey-green, commanly

and carbonadeous materiof commen
near top. Trace of opaques and
muscovite, Clay 18 light green and
white, finely sondy ond neor top is
siity, Thin band of white caleareous
sandy clay near base.

“ftoward bose, Fine groined, common

64.0-902 m CALCAREOUS SAND.
Greer, highly colcareaus ond
fosslliferous, becorning glauconitic

thin interbeds of hard, colcaresus
cemented medium saridstone.

Towards bade becomes clayey,
T carbofidecous ard f‘mquenaly pyritic

TEOUS "SANDSTONE, Very hard and

902-920m, SILICEOUS CALCAR~

glauconitic . Grey, fine groined with

DarkK grey, fine groined ond carbon-
aceous, S)ightly éaleoreous i part
with. rare marine fossils, Trace of

Dork grey, slightly calcaréous ond
finely sondy. Troce. of glouconite

109.0-1115 m. LIGNITIC SILTY CLAY, \

15131 8. CARBONACEOUS SAND &
CLAYEY LIGNITE, Sonds are blaek and
very fine. grained with abundant pods
of ¢layey lignife and plarit remaing.
Ligmites are thin, very clayey and

| Blightly sitty wn part. 120

Jlemiiatisns 1658 than timm, thick

CLAYEY LIGNITE, Clayis hlock wisz./
abundant pods of cbyey lgnife and
‘plont remaing. Lignite & silty in
part and black,

136:6 1587 m, CARBONACEOUS SILTY
SAND. Brown, very fine grained ond
rarcy clayey. Cormimon zones
contalnirg ablinddnt pods of cloyey
lignite ond plént remains including :
tree root veins: Becemes mottie
brown ond white near base,

[587-167.6 m CARBONACEOUS
GRAVELLY SAND, Brown,coorsé groined,
slightly clayeyin part, Rare clayey
_ls_g_rnfa POds néar +op. - .
1676+169-1 m. PYRITIC PEBBLY
SAND‘E;W)?E. ,Gr%y.caoi-sc grained ond:
P - oarac
YO{?.’., ‘ako- . ??fl‘a gcnfgnf up to /-

169 [ =T, D, LAMINATED  SILT STONE;
| Buffsgtey weaibered zone ot tep
gredudlly Becoming bluesgreen, .
hard ond fresh Clay very camerisn
in weathered zohe, Well “ekaved n
| pard ond taee i regular quartz
veins up to 10 min. thick.

10+

- 20

frequently finely sondy. Sond 8
3o

CLAY, Sarid .frequently mottled orange| -
clayey and medium grained,Gronules|.. 50

—~60
=70
80

commion pyrife, Rare interbeds of \[_gg
Jless S)liceous ;softer material,

192:0<102:0m: GLAUCONITIC SAND.
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ond ‘muscavite, {10
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STATE! SCUTH AUSTRALIA

© LOCATION . Lat- 34°23'3" s
tong {38°32'27"E
HUNDRED GRACE
SECTION ADJ, 216

ELEVATION 69m,. above MSL

OATE SPUDDED - 21 st, MARCH 1977

BATE DRILING STOPRED 25 th, MARCH 1977
GATE (G RELEASED 30 th, MARCH {977
TOTAL OEPT::  88:8m.

Torm

€3
800
88:8

WL MET Y "ﬂ“k"l
194 0
120 63

105 860

HOLE SIZE

Yormt

756

R UNETRES 0 {ins
[:1:] 2}

CASING

SCREEN SET: - tow 75°6 10 76/6 m.

BASIN: ST. VINCENT

COMPOSITE WELL LOG
SOUTH AUSTRALIAN DEPARTMENT OF MINES

BARABBA NO. 2

11250000 MAP SHEET : ‘ADELAIDE

. - s R i

oGaING

FROM [m}

toas AUN T0tm)

DEPTH: SCALE
.

. o
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MUD RESISTIVITY '6:0 Ohme<mefres ar 20-9°¢

OTHER =

DRILLED BY .-S.A. DEPARTMENT OF MINES ~
DRILLING METHOD . ROTARY '
LOGGED BY S, A, DEPARTMENT OF MINES

WELL STATUS: OBSERVATION

LEL

T

L lLE

Ve

FIC. 14

11100000 MAP SHEET: KAPUNDA
BORE .

LITHOLOGICAL -REFERENCE

:_D_] Qudriz
» {_f_»_] Pyrite
$and , sandstone [_‘\_/._] Micaceous
Cu‘lclte,llﬁses‘lone Ll__j Carbonaceous Y.
LE_"" Ferruginous
Granules , pebbles m Gloqconhlc
(2] sncoms o]

l f‘ ] Calcareous

Clay, shale

Shryslitstope:
Feldspothic

Coal’, tignliie Manganese

Humie

Lignlie pods Lignitic

LIgnitic clay

. LITHOLOGY . C,D.Cocksheil
COMPILED - €D, Cockshell
DRAFTED ~ N. Sundercock
° DRAWING NUMBER 77 =~ {009 (

Gypsiterous

Carbonate: fragments

Foasiliferous .

NEUTRON-NEUTRON

GAMMA RAY

SELF POTENTIAL

POINT RESISTIVITY

'LITHOLOGICAL  DESCRIPTION

counts pér second
20 40 60 20nmv-

80 zom,

(METRES)

LITHOLOGY

PALAEONTOLOGY
B PETROGRAPHY'

counts per second

80 L

SAMPLES

100

300 .
i [W——

STRATIGRAPHIC)

COLUMN:

"|SURFACE <218 CLAY. Mattled red

[e

brown ond eream-grey; glightly sandy

fand sitty,very limonitie. Humic at top,

IFragments reor Yop.

Sand is fine grained. Minor: gravel

{gravelly. Limonite ond opdgues

21 8= 50:8 m. BILTY CLAYEY SAND, Moled
orahge and gray in éolour, Fine to
coarse groindd dand frequantly

-

T

R ——

eommen with gilty clay beds bécorming 36<
common Aeor the, baée.

506-53-0m CLAVEY SILTY SAND N, |~ 50
Greysoréngé. fing grdined sand with .
minod draveli ...

{ sof+ VERY-CALCAREQOUS SILTY FINE SAND,
{are ealcarcdusly cemented and

S8, Glauésnde tommon with

veing subparollel o lominations.

53.0~79-"Fm, InterBedded hand ond

Orange “and limenitie at tog groding
1o green with depth. Hard ‘bands.

+rend towdrd limestor -, Very
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Minsr, ver y ferrugincug brawn
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Jpaces

7977 T.D. LAMINATED SILTSTONE. [ 8¢
Westhered Wuff-grey and clayey af. |
top amding fo fresh blut«green with
depth, Limoriite ond marigariege.

coatings domimien and rare quartz |
Ty Qraitel 1o lamr - .86+8
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thiek, . / 9Q
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STATE: SOUTH AUSTRALIA

BASIN

LOCATION  Ldt ‘34923'32"s
Long 138°31'47"E
HuNDRED. GRACE
SECTION. - ADJ. 215

ELEVATION  65m. above M5L

PATE SPUDDED 31 1. MARCH 1977

QATE CRILLING STOPPED 12 th™ APRIL {977

WATE RIG RELEASED 16.th, APRIL 1977

TOTAL DEPTH . 128+8m

!

e L VIR
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120 39.0
108 7046,

©w .
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COMPOSITE WELL LOG
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(1250000 MAP SHEET : ADELAIDE -

5T VINCENT

£ P Ry —— T -

LoGaING

4GOS RUN

P i gy e
NFUTAON HEUTRON i 0

Pyt

i i

[iara T peo0”
84 {1200
+ 28 o ‘.'299

§o
SN
200 11200
g N

*

L4

T tAMMA SAMMA (OENSITY) “
" sEue PoTenTIAL
! BOINT RESIBTANCE
' 16 oL RESISTIVITY
T 6a® NORMAL RERISTIVITY
6 LATFRAL RESISTIVITY
TENPLRATURE
cavegR.

T SN S S

e _Mhave.
teaa | ji2oo
1260 | 1200 |
(270 200 .}
1274 izo0 ™
128+ 2 11200}
128:2. 1 1120071

tra
10:0
00
Rk

e JER P U

!

°

MU RESISTIVITY {08 Ohm=mefies af 19°C
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DAILLED BY  S.A, DEPARTMENT OF MINES
DRICLING METHOD . ROTARY
LOGGED By S,A. DEPARTMENT OF MINES

TOlm)  IDEPTH SCALE e

- Colcite 1

1100000 MAP SHEET: KAPUNDA

WELL STATUS: OBSERVATION BORE

" LITHOLOGICAL REFERENCE

0
-]

Glay, $hale Quortz

,
i

i

St , siltsfone Pyrite .

Sand ¢

+
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3 .<E

ElElRE

Carbonat . G
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Coal, lignite Ferrugingus

Gl ol

Grarules , pebble Humig

sE

Lignite pods Sifceous Lignitic

Lignitic clay Calcareous

LITHOLOGY ~ €. D, Cockshell
COMPBILED. . €, 0, Cotkshelt
DRAFTED ~ N. Sandercock

DRAWING NUMBER: ~ 771010 K

P
Ny

Carbonate fragments
Fossiliterous
Feldspothic
Gypsiferous

Mariganese

FIG. |15

LITHOLOGICAL  DESCRIPTION

Jcounts per secand’
o

GAMMA RAY SELF POTENTIAL

20 30 40 80 . 20 mV
L IR SIS [ J

NEUTRON-NEUTRON

counts per seeond
60

POINT RESISTIVITY

80 120 254

DEPTH
O 4METRES)
[}

LITHOLOGY

PALAEONTOLOGY

P PETROGRAPHY
SAMPLES; "

150
3 [CREER

- |STRATIGRAFHIC
COLUMN

SURFACE~2{-5m CLAY. Mottled red-brown
commonly sandy and: silfy, Interbids of)
gravelly coarse brown saitd commen, |
- |Gengrolly lirionitic - but hurnic af tog,
Opagues:. eammon in sandy séctiore

_ 10—

|- 20.

218« 84.6m_ CLAYEY SILTY SANDS &
SANDY SILTY CLAYS MaHld orange
and grey with ¢émmon grovel beds,
Sdird, 18 Fire ~téium graifed.
Generally limonitic with trace mica,

spir ond oraques, - 30

=+ 40

L 50 |

[5478°63 2m. CLAYEY SILTY SAND,
White 1o orenge , ey fine-tnediurm
grairned sand with gravel bed ot boge.

HINDMARSH CLAY
PLEISTOCENE —RECENT

Limenite: eommon with trace. - [-60
opaques; gornets and feldspor,
632+« 816 m, VERY CALCAREOUS SILTY
TSANDS & SANDSTONES grading foward

SANDY “LIMESTONES. Fawn-yellow
af fop grading o' brown«green

? PLIO~
| PLEISTOCENE

CARISBROOKE SAND

?

{ewards the vage. Glovearite and - 70
limenitte eamrsn, Fréquantly. véry
fods)liferdug, comrrion groavelly bee
Sdndstotiiy are very hard dnd
1well cemignted by ealcite.

OLIGOCENE
EARLY MIOCENE

8[-8~105 8m. GLAUCONITIC CARBON=
ACEQUS SAND, Dork grey and fine
grained y elay gpyrrﬂc and gravelly
toword base. Blightly colcaresus
and frequently fossilifercus,
Cormmonly hes bisturbated
appegrance,

e

1058 « 1D, LAMINATED: SILTSTONE
Wiothitred bBuff-grey ond eloyeéy at
tap, grading 16 fresh dack, grey
siltstone toward bose. Pytite comiion
Hear bage viith rdcé quaprts veirts
gubparaliet 1o lammations -

VLS, Fouleal - -

ST X S

b “0_.._,4...”1 .

| PORT WILLUNGA FM.

4

ROGIE FM.

_ LATE EOCENE
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ORILLING ME THOD ROTARY

woeoet By S.A. DEPARTMENT 9F MINES
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Long 138°3("47"E o o : ) .
HUNORED * GRACE ‘ . UL e
SECTioN . ADJ. 215 v v .. EO88INgG
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127 13.0 . 39:0 omen | -
80 o 6261
SERELH SET v 6261 - €361 m. ORILLER AY S.A DEPARTMENT OF MINES

WELL STATUS: OBSERVATION BORE

LITHOLQGIOAL REFERENCE

Clay, shale "a - Quariz v éowl
“a] SNt siltstone’ "By ) Pyrite 7 *‘:'
Sand', " l Mi e l
}E‘LX} Colcite 1 7 I ! Carb 5Y|
tﬂ Coal ,lignire {‘!:e Ferruginous "M
*"‘-:"-l Grdnules , pebbles rv ' Glauconitic " Hum
e o L ' o
' | Lighite pods: ‘r-:‘fl_] Silicecus L
e "l Lignitie clay 'i T l Calédreous
LITHOLOGY c,D.‘Cockshnll
COMPILED. . C, D. Cockshell
DRAFTED : N, ‘Sanderceck

ORAWING NUMBER 7 7—=40{0

-

Tty

Carbonoie tragments

Fossiliferous
Feldspathic
Gypsitérous
Manganese
Humic

Lignitte

: L . : e ; ——
= GAMMA RAY SELF POTENTIAL - 8‘:{"” NEUTRON-NEUTRON POINT RESISTIVITY z
‘ e g
LITHOLOGICAL ~ DESCRIPTION  [Z & | counts per second g |E&d counts per second £ E
; fo Ghfe o 20 30 4 o . 20mV 2 Sox= 30. 60 90 20 180 250 23
Sz ' E o [558 = ' — g8
-l < Q. b
s e o a. &
BURFACE ~ 21 5m: CLAY. Mottled rid:bruwn|
carmménly. sandy and silty, Interbeds of]
gravelly eoarse brown send comimen,
Generaly limenitic but hurmie of 1op.
Qpcquds common n sandy sectiog]
40—
i £
Y - 20 ‘ - %8
121-5= 548 ni_ CLAYEY SILTY SANDS & o=
SANDY SILTY CLAYS . Motled orange = |
and grey with coimmon gravel beds. | o [ W
Sarid: 18 fine» imediurn grained. Sl w
Generolly imonitic with trace mica, - =!8
- Jfeldspar orid dpogues, — 30 o e
‘ : Tlm
v
o
~40
a
; =
|+ 50— a
54.8-63.2m, CLAVEY SILTY SAND. 8778
White to orange , very fine = miediurm oS
grairied sand with grovel bed at bose, 0 |59
Lirncrite commen with trace —60 E e
opaques, garnets ond feldspor. Oad D
{e32=816m. VERY CALCAREOUS SILTY s
"{SANDS b SANDSTONES groding howard =
SANDY . LIMESTONES, Fawn-yellow o =
at top-grading. to brown-green o | 4
towarde the base . Glouconite and =70 £ ] e
hmontte eornimcn, Frequently very 3|0 =
| Posiliferous, comirion gravelly 215
Sandetones dre very hord ond & 1251
well cemenfed by <aleite. b g
‘ ‘ S
. (7 —“SC‘ a
|868<1058m, GLAUCONITIC CARBON= }
JACEOUS SAN(, Dark grey and fine ¥
graifiéd ; elayey,pyritic and gravelly
toword base, Slightly colearecus ‘
and frequently Fogsiliferous, w
“ICommonly Hos bisturboted 80 e |z
|erpearance. rid §
w9
D
e}
ok
L 1004 3
{105 8. =T.0. LAMINATED SILTSTONE
Weathered buff-grey and cloyey at z
fop, grading 1o fedst dark grey P J Q= =
silfstont 4owand Base. Pyrite eommon &
rear bage with rare quartz veins : =
subparalid] tolaminations, g o
Laminations are less tHan 2mm S|
2H\¢k ‘d{;n:dfchqu‘o.HHy firiely o & &.
|erenuloted; Fireguen e . \
Bl Fequently strangly 1204 1‘3 i ‘zt
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o
=
: 3
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STATE: SOUTH AUSTRALIA
BASIN:

LOCATION Lat 349(7' 8" 5
Long  138°25'35"€
HUNDRED  DALKEY
SECTION  ADJ, 428

ELEVATION 40 m, above MSL

GAYE SPUDDED  16.9h. APRIL 1977
DATE DRILLING STOPHED - 23 ¢d. APRIL 1977
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WELL STATUS ¢  OBSERVATION - BORE

LITHOLOGICAL. REFERENCE

Cloy , shale
St $iitstone

Py ; Pyrite

T v Micoc

1] carbe

Sand . sdndstone
Calerte  limestone
Coal , lignite

%743 | Granules:, pebbles
-
ol

Ligniré pods

Lignitic cidy

g j Quoriz

e I Ferrugihois

;_*&7_] Glaoconitic
«iﬁj Siliceous

: T | Catcarsaus

L

£
I
o]
i |

o]
b,

eous

Nuteous

LITHOLAGY C,D. Cackshet]
COMPILED - C.D. Cocksheil

DRAFTED

N.’ Sdndefcack

DRAWING NUMBER 77~ {011, K.

Carbonate fragmenss

FiG.

Fogsliferous

Feidspathie

Gypsiferau:

s

Manganese

Humie

g i Ligmitie:

16

b

A

7 LITHOLGYICAL  DESCRIPTION

0

GAMMA RAY

‘counts. per secord

10 20 30
e R} O B,

SELF POTENTIAL

40 50 10 mV
w ) Vi d

 DEPTH
O (KETRES)

LITHOLOGY

“|PALAEGNTOLOGY
B PETROGRAPHY

SAMPLES

NEUTRON-NEUTRON

_counts per second

€0 90 150

120
N

POINT RESISTIVITY

STRATIGRAPHIC

coLuMN

SURFACE~ [©:0m. CLAY with interbeds

Jorongesréd and efzam-geey 6
Jare drangc. dnd medilim: coarse

1 gravelly.

of CLAYEY SAND, Cloys'dre mottled
fid zands|

gramed, Humie at top., Frequerly ',

Trace silt dnd sarid in elays,

Generally liménitie. and commanly 10

SILTY, SAMDS & CLAYEY SILTS. Motled

clay beds. Traee mica; vnd opaques.

19:0-4] 2 . Inferbedded CLAYEY  |~20

orange-and light grey with voriable
limonite contest. Rere gravel and

N

=30 -

HINDOMARSH CLAY

A1 2548 3. CLAYEY SILTY SANDS,
Oronge and fine growned, br.comirT
‘coaree groved and gravelly towal
besse, Limonite, very eémmon,
Frequently Farming weal cemerit,

54.5+59.4m. CALCAREOUS SILTY \ T°°90
SAMDS, Ororige ‘of op groding o ‘:
grein of beise, Fine-coarse graned, V'
fichly Ffossiliferous. wih ésmmon
glaucanite and opoques, Frequently
grodes. foward . SANDY LIMEGTONE,

PLEISTOCENE—RECENT

L
ﬂE;

SAND

594~ 650 my, CLAYEY GILTY GANDS, [~©0
Grey, glaticonitic , and medium grained
pyrite and forsils comman .slighily
caléaricys and trade cdrbonaceous,

material yd

B5.0<76:4 m, CARBONACEOUS 5iLTY
SAND & LIGNITE, Browti-black; ¢layey
medivr sand faintly éalcaresus. Black
lignite. 1 Seémis and pods , gendrally
elaysy, Troge pyrite,

s 7O 1

76 4-88 5 rr. CLAYEY GRAVELLY
SANDS. ‘Crear- buff, becoming less

; b PED)

eldyey toward base. Sand cooraa
areined. Lignitic slant rook strecks
near tap but pyrite orid feldsear
comimon  foward base., Comrmon greed
7 ehlomte graing , rare qudartz veing.

605+ 92 5m PEBBLY GANDSTONE

‘jes4293

Greer, very flne gramed sand,cemmonty— 0
ity with”pink feldspar ond duorts
pebbles, Opagues, 7 ehlarite and

pyrife eommen. Diamictitic - 9524
‘appaardnce. Quiekly grades inta

underlying white
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¥ | | COMPOSITE WELL LOG
o SOUTH AUSTRALIAN DEPARTMENT OF MINES

BARABBA NO.5

STATE: SOUTH AUSTRALIA 1:250000 MAP SHEET ! ADELA!DE 14100000 MAP SHEET: WAKEFIELD
BASIN: ST. VINCENT . WELL STATUS: OBSERVATION BORE ‘

] GekTion 1 34;‘,6,05,,5 LITHOLOGICAL REFERENCE
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o, 30 g0 .80 . {20 . 304

. GAMMA RAY SELF POTENTIAL
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' 10 20 30 40 S0 omv
il \ A

- FSURFAGE 16 s CLAYS & SANDS | - | - ~—~y
C-Clays dasrtied oronge-fed ond ereom,
Tfrequently sandy Sonds red-orange, Ve

medwr gruined , frequently gravelly, L

LITHOLOGICAL  DESCRIPTION

| S

“DEPTH
S (METRES)
LITHOLOGY
PALAEONTOLOGY]
B PETROGRAPHY
1 SAMPLES -
STRATIGRAPHIC
COLUMN

I S S

Richly henonita.

L ‘ HTTT, I R -
16 0~42 By SILTY SANDS v CLATEY o é

| SANDY BILTS, Mottied orange fo ligrd |
gty by hindrile cantent. Sondsvery =20 ;
[Five,: fieditien groined ancl often gravelly
dandsshighily elayey . Opogues ommor
Weak lironite cementing rear base
Rore clayewh bBands

HINDMARSH CLAY

PLEISTOCENE~ RECENT

k- 30

- Q
; . e 4G % —

i

{428-53 6 m SILTY SAND. Light grey-
. mustard yellow, fine grtnaed with
Jeommort limdnite, Ficy and ?earbenf
aeesus materisl, Sightly 7 glauconitie] *
towdrd Bae, ‘ e |- 50
53.6-8277_ GLAUCONITIC cmao:l-\
ACEOUS. SAND. Dark gaéen«bldck,
findimediuim grained, féequently
Jeloyey and silty, Gravel cemmon with
gyc"!h becdming commion Howard
 Base, Rare. mita and dant remoins. |66
| Generaily fofcoleardous, Fréquently
- LHad Hieturboted appedrdnce,
62:5-66-3m. BILICEOUS ‘SANDSTONE
Very haed , brownasdark grey, firie /

SAND

Y

=

; =

il gaior
#

ROGUE FM.

LATE EGCENE,

GuLL - ROCK MBRJ {ICARISBROOKE]

"‘ PB4

graified with mifer- softer, less

silicesus intércalations,

Comirnonly chrbsnocesus.

T6.3-77.5 M, GARBONACEOUS SILTY |

‘| SAND. Brown-blaek , very fitie« fine,
rained, becoming grovely foward

gds@. Comimért ligmtie plart remains

<g—'=~

| CLINTON FM.

i led P05
s pol §4309

“f with mitnor mica dnd hard - ; '
1 eomipacted bands . Slightly riotted [ 1= 80-
nedr base with carboriadecus
content. . L i .
775 f,«T D CLAYEY SILTSTONE - Very
wiathéred greenish light grey, with |
ligajtie plant root streaks ot the fap "
(tiy tomimion contorted veins of - | gy
rasrase elayier siltsfone up 16 Smm
thidl. Comenon mianganese eastings
orid pyfite ond mea graing, Weak
| laminations are conforted and trure-
ated similar 16 +he, midroon Jenses. : ‘ ; :
Maderafely cleaved with cormmion mulb| 897 |exa ¢ HoLe Ce
Soloured rriajor deavage zores, H< 100+
Becomes: Marder and iess ‘sloyey
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COMPOSITE WELL LOG.
SOUTH AUSTRALIAN DEPARTMENT OF MINES

BARABBA NO. 6

STATE' SOUTH AUSTRALIA - 1:250000 MAP SHEET : “ADELAIDE 1:100000 MAP SHE™> ¢  KAPUNDA
BASIA: ST VINCENT WELL STATUS: PLUGGED AND ABANDONED
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18:2 45 8 SANDY CLAYEY SILT & L 50
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- HINDMARSH: CLAY

e

j 30

: ‘ i ; - 40 ‘
45 6-602m CLATEY SILTY SAND “

1 Fine. gronnéd grading from light grey
‘Jof top to yellowish green of boge =50
‘Rote. pebbly settidng Comron ity
tlays ond cloyéy Sendy st i lewer
A port. Limémite cotnmibp with troce
Trnees add opagques.

R

7 CARISBROOKE
SANC

PLIO-PLEISTOCENEL

60

1602497 6m Interbedded SILICEOUS,)
| CALLAREOUS SANDSTONES,CALCAREOUS
SILTY SANDS & SANDY LIMESTOMES * |
1Sundstones ond himeshones are furd,
silicesug and Laledresus , cemented
orid Buffigrey fo fawn in dolour, i -
1 5onds aré green  shghily doayeyand =70
vary fine to mediurmn grdified, ‘
Madeeotely fogsiliferous  gloucamte, |
{ becaming corimon towdrd bose,
tlimanitie o xany Setichs.

R e e R e

e

PORT WILLUNGA FM.
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L 90-

OLIGOCENE—EARLY MIOCENE,

ST8-104 &m. Inferbedded SILICEOUS \
\

SANDSTONE & GLAUCONITIC SANDS,
Grey.green, variable earbonate content)
but generally roderare Maderate fssi! :
and gl esntent But aften variable, |+ 100
Sandafenss are vary hard and grode| -
Foward quaritite., :

1046 =120 . GLAUCONIYIC SILTY
SANDS, Grey, eartsotioceslis ard
frequently elayey and campaered. -
Fainlly caledraous with eommen fosglar- O
bioturbated eppearcnce. Pyfitic feor T
base,- o
1201 =122 1. SANDY SILTY CLAY. .
Deirk grey, gloucsAlte ond ogrbonacenue) - |
with fire grairied CLAYEY SILTY SAND. L
Slighty caléardous, tommen pyrite ond - \L. 1564
mico. Fev; fossils, Thir bosal gravet bed. 7 |

RUWARUNG MEMBER]

Lt AL PIE
Y A

2y E
r‘rél;‘lly'-.if-"vf
=l
o A e 28

. 7.13*;.';,]:;;*

ROGUE FM,
LATE EOCENE




R LA

o

105 295

162 8
CAB NG v wow [T
- - -
Tiegek e e e

+ )

HE P SR
PRI ot

-

i

it b A e —mw.w«,uwfj

MUD RESISTiviEY . »
GTHER =

PRNLED BY 5.4 DEPARTMENT OF MINES:
DHILLING METHOO ROTARY
LOGGED Y

S'A CEPARTMENT OF MINES

ignite pods P> | siiceous

[ II: Calcareous

)
' I.‘"‘l lignitic clay

€. D, Cockshell

LiTHOLOGY
COMPILED. ~ 'C. D. Cockshei}
DRAFTED N, ‘Sdndercock

DRAWIFIG NUMBER 7 T7-={0{3 [L

Loy | Lignitie '

LITHOLOGICAL -~ DESCRIPTION

(METRES]

O

GAMMA RAY -
counts per second

3. 60 80  f0

LITHOLOGY

PALAEONTOLOGY
B PETROGRAPHY

NEUTRON-NEUTRON

counts per second
o 60 120 {60 240

T

320

SAMPLES

PHIC

COLUMN

STRATIGRA

) SUREACE« 182 m CLAYS Mottled
“joronge rbrown ond Tight greensh-geey

(=]

Generany ferrugrisus  Hume ar top

inrerbedded with coorsely sondy gravel

T8 2-45 8m SANDY CLAVEY.SILT &
SILTY CLAY. Sift 18 mortled oronge «
brown with gréen- grey clay Frequently

20

and elayey fine sand Limomife and
opaques comimon,

b £

30

140

458 652 m CLAYEY STV GANDY, |

|mics oRd opsques, N

Fire, growed grading #rom light greyr [

HINDMARSH CLAY
PLEISTOCENE = RECENT

at top to yelowish greencar boseu',r L8O
Rare. pebbly sections Comatan s+

tlays and cloyey $andy sitts W er
part. Limonite eammobn with frade

SAND
7

PLIO-PLEISTOCENE

7 CARiISBROOKE

| CALCAREOUS: SANDSTONES 7ALCAREQUS
SILTY SANDS &k SANDY LIMESTONES
[ Sondstories ard limiestonés are hard,

s ! 0
602-976m: _Interbedded SILICEOUS, é

siliceaus and eoldoresus , cemented
and buff-grey ta fowiv in colour

Sonds are green, slightly dayeyand . =70
very fifie.to. medium groined,
Moderately fagsiliferals, glaucsnite
ecoming COrimsi toward base.
Limonttic in many Séctions

=80

=90

|SANDSTONE & GLAUCONITIC SANDS,

576-104.6m Interbedded srucyeoUs'\
*.

Greysgreery, varioble carbonate cantent\].
but generally modergte. Moderate fogsi!

~ PORT WILLUNGA. FM,

&rid silt cantent but often verioble, =100
Sandseténes are very hard ond grode
toward quortzite,

104 6120 Try. GLAUCONITIC SILTY
SANDS, Grey corbenoczous ord
frequently clayty and compocted,

OLIGOCENE—EARLY MIOCENE

RUWARUNG MEMBER

Fainly ¢aleardsus with doromen fossils) {10
gl'dﬂirbaivad‘ id appearonee  Pyritic near
ose.

- Dark grey, glauconitic and carboriccesus\ . |
|with fine ?roinid CLAYEY SILTY SAND. \

{rea;

BO-1-122 1. GANDY SILTY CLAY.

et

AL L7
Y T e F

{34327

) XN N

S L )
3 e R

Slightly ealcareaus, esmmon pyrite aid - \L. |3¢
g gz 20

wfossils, Thin Lasal grovel bed:

| efter ligritie ond fine grainad . Cotnmian

122 11429 vd. CARBONACEDUS SILTY |
SANDS & LIGNITES. Brown-black,

‘mica, pyrite &nd Tgypsum  Several

B, ey

p TTW P[Py

el n F

i 34320

LATE EOCENE

ROGUE FM.

!4!1‘
$4330

f.v.—a‘ c/v. Gy

L]

k)

clayey lignite arid lignitie clay beds. |-130
Rare grovelly beds Nan-gloucomtic
and_non-calcareotis:

84349
PE3S
(A399}

1429 m -7.0, LAMINATED CLAYEY
SILTSTONE  Upper seetion weothered
light buff-grey. Bécormes: less
weotHered light greenish gty Fo

L1404

< 543ie

g Loy w e 84331

CLINTON FM.,

E EOCENE

LATI

pale drafge with depth, Commaoén . 150
pyiite , mangariese eootings and
? giderde rodulds . Rare 7T gypsum
Pods . Finely lominated ard well
tleavid Mqjor dédvage rones dre
multieoloured.

160

11628
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FiG. 19
SOUTH AUSTRALIAN DEPARTMENT OF MINES
BARABBA NO. 7.
STATE: SOUTH AUSTRALIA 1:250000 MAP SHEETQ ADELAIDE 11{00000 ‘MAP. SHEET:  WAKEFIELD
BASIN: ST. VINCENT WELL STATUS : PLUGGED AND ABANDONED ‘
LocaTioN ',:‘” ‘ ?“27,30"51 LITHOLOGICAL : REFERENCE
Long 138° 29'39"E . } r * ‘
HUNDRED.  GRACE I ———r Loa GING ' e . Clay , shiole ‘_E_] Quarts =) ] Cdrbonote frugments
SECTION * ADJ: 570 SRS erfiog oD NTER . : ‘ o
ELEVATION 3545, dbora, MSL LOGS. AUN 13 fno»lfmll__ T‘clmi":_ﬁi?cmis_cm.;‘ na] Strsitsione L Py | pyriie o F ] Fossuterous
m: dbova £ gamma’ Ray o 0 § 1500 i {7200, U1 sand " - : 4 ‘.
i NEUTRON WEUTRON : p . 1802 , 1200 and , sdridstone ‘ ] Micaceous | Feudsparic
DATE SPUBDEG" 2 nd, JUNE 1977 :r sauma GAMMA (DENSTTY) o, 18t0 . {200 3 5&1:;1 Caleite, i "y l Carb 6y | Gypsiferous
DATE ORILLING/ITOPPED 16 th, JUNE 1977 i SELF POTENTIAL o { 149-4 . 11200 b N ) _
DATE RIG RILIASED 16 th, JUNE {977 i POINTREDISTANCE T t48.4 1 fizoo 1 b‘d «Cool, lignite fe [ Ferruginous _Mn | Manganese
YOTAL DERTH 4502 & nonMaL REssTVITY | 208 t 1560 T pZoo” | v . 1
HOLE 8120 ’ ; 847 NORMAL RESISTIVITY : 194 g 1489 * ”HZOO ! €5 Granules , pebbles v I Glduconific H. Humig
5 e ieg i oMty 0 i . ¥ i ! e .
120 5 o0 ! :‘:':::m messtvay g ;21 i ':':‘: ; :::gg ; =] Lignite pods 9 | Siligeous Lo | lghnie
165 200 . {54 ! | o, . T y .
2 Lc“iu;:npgfv‘ o j . H,i»ﬂ:,w e _,_:] Lignine éldy LI ] calcareous
CASING LLMETRES . puduiml  POm Mup RESISTIVITY * 0-45 Ohm-mefres ot i75°¢
OTHER = wiTHoLoaY €, D, Cockshell
COMPILED. . €, D, Cogkshell
. ' . ‘" , , ‘ DRAFTED N. Sandercock
8 :“5 H ser e DRILLED BY 5,4, DEPARTMENT OF MINES oRawiNg sumaer 771014 /2,
5 ORILLING METHOD . ROTARY
WOOGED HY | S5.ADEPARTMENT OF MINES
= GAMMA RAY SEL.LF POTENTIAL - §§m NEUTRON-NEUTRON POINT RESISTIVITY Fa
Ca ; ; = 0 o -4 o
-~ LITHOLOGICAL  DESCRIPTION K counts per second - i g ggg counts per second o loft ‘5 g
el w W o 1o 20 306 40 - 30 c s E l-g,g:é © ;. 190 - =0 o 300 e ) = §
: = por Fal &
S L . L o [ i et .
SURFACE=20'3m. CLAYS, Moattied: o
light greenish: prey and orange -red, |
W) part shightly silty dod sandy. Send e ‘
beearning eommaen of bage . Minor W
Colerete nodules af base, Humic RO
aF top. Generally ferrugincus. ey Ny } ‘
= |
‘ =i |
T T :
i . o . l-20 S - e, K et v
203459 Om SANDY CLAYEY SILTS Th e -~
$ SILTY CLAYS, Mottled ofonge~  Canl R - 5
brown ‘ond Ught greenish grey. with - w S < g
miner oronge o yellaw Fitesrmedim|’ G O
sands, Generolly limonmtic Common P S RN |
Jaravelly beds. Trace mics and ‘ Ve # 0 2w
{rasery. 30 : <@
‘ z 8
z
=z o
E
5 ; g
—40 i
- 50
39&?7? i SA#\DS. Whifé-yellaw, =60 ¥ w
Slghtly cdayey with rore granules, ] &
Generofly zmonlht. Paee § S (lbg,l
. Y [
045G
<
=70 — {8
721118 3 Interbedded SILIZEOUS, o e
CALCAREQUS SANDSTONE ' &
CALCAREOUS SANDS  Sardstone g
hard, Buffuyillow ond grades toward
SANDY LIMESTONE, Sands are green_go "
?lducomha and richly fogsiliferous.
teqiiently slightly clayey. In lower
poris biatomes variable e glaucanite
¢lay, carboriate and limomfe content
Bdéamis ‘shightly doyier, finer groined ‘ w
and legs fossiliferous toward base ) s 2
5.y
i3
o ! u
= {00 E - d! .
& &
L0
i . sad
N e L1 o
- 110 R <]
lpiLeo| .
3+ 1308 m . Inferbedded SILICEOUS] 120 k| e
SANDSTONE & GLAUCONITIC,SILTY
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MUD RESIBTIVITY . 0:4%  Ohm-=mettes. of {7-3°C

e ) Ligmihe cloy

p’u Coltorecus

CASING MELCMETRLS  C THOMMmE PO 1me
OTHER - LITHOLOGY €. By Cockshell
COMPILED . €. D, Cockshell
. : DRAFTED N. Sandercock
SCREEN SEY. - vhy & %0 < ' ORILLED 8Y © 5.A, DEPARTMENT OF MINES " chawing wubien  T7-1014 1
DRILLING METHOD ROTARY .
LO%GED B §.A, DEPARTMENT OF MINES
. ' N > ) ‘ . [
5 GAMMA RAY SELF POTENTIAL - §§m NEUTRON-NEUTRON POINY RESISTIVITY z
it L e = ‘ =4 o <
LITHOLOGICAL * DESCRIPTION | =& | counts par second o my g {EE3 counts per second ¢ 5
mvi i~ Co= 300 o -—
u w o' 1o . 20 307 40 50 g gg%o fe0 200 0 5 5
i wed <w‘ P
o & .

SURFACE 203 m. CLAYS. Moted
light greenish grey and oronge-red, ' |
in part shghtly sty and sandy, Sond

!
i

[ Parts Becarmes Varioble in gloucarite

and less fossiiferous toward base.

121-1193 i Interbedded SILICEOUS,
CALCAREDUS SANDSTONE &
CALCAREQUS ‘SANDS. ‘Sondstone s
hard, buff-yellow ond grades toward

glauconmc. atid #ichly fossiliferaus.
requently slightly cloyey. In Jower

alay, earbonate ond hmonite content
Bacomesn slightly cldyier, finer groiried

SANDSTONE & GLAUGONITIC, SILTY
BAND. Grey-greert, slightly 1o moder~
ately calcaresus and Fine groived,
Frequently elayey, lower fossil coriferit
tHan obove . Truce pyrite toward

130941458 m GLAUCONITIC SANDY
SILTS, Gréy 4o greemsh gray, cammon)
ity sand Bands and slighily colcars
edus . Foinh ferous; corbonacious
wittt gSmmon: pyrite . Clay eontént
intreadies mward biose Bioturbated
appeiranes. Rare igmtid Badds:

145 81492 oy LIGNITIC CLAY & \
CLAYEY, SILTY SAND Ciays are dark
ey, sty and shghtly cokareous.
Sands are fing gromed vnd dark

WS Zers ¥ O Interbengen BLILESD,
SANDSIONE & CGRC50 Ty SAND

Sargatine & e, v 1, e ‘
ST daaftat L et e sk
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. =70

SANDY LIMESTONE . Sands are green)_go
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- 140
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ccaming common at base . Minor : [
colerete nodules at base. Humic T ]
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_ ‘ 50 , G > e ] 1
203-59 0 m. SANDY CLAYEY SILTS i . .-
& SILTY CLAYS. MotHed orange= Bi W
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mirdor &ronge to yellow fine-medium O«
sands . Generally limonitic. Common 3’: i
gravelly beds. Trace mies ond 30 === ‘ @y
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~ APPENDIX IV

CORE DESCRIPTIONS


PONTIJ20
Typewritten Text


WELL: BARABBA NO. 1 "OEPARTMENT OF MINES ~ SOUTH AUSTRALIA " CORE No.CONTINUOUS

|
.g ‘ + D ame e s "
DEPTH m. e - RECOVERY (ave70.%6) 71. 3
0-50 ™ . CORE DESCRIPTION Mot grssry
| LOSGED BYY cockSHELL -, | DATE21/3/77
w f E% GEOLOGICAL DESCRIPTION OF core

“4——=[Brown CLAY SOIL with 5% cream.claY

Sticky mottled brown CLAY with 5% cream clay
Trace calcarcous granuleg  mica, carbonaceous material ‘and quartz grains,

4
[

<
]

. ¥
ibeiy biiagyliaegt

Mottled red-brown and cream CLAY, c¢ream clay NZO%‘less"sticky brown clay

oy
~ ww

pitseeirangt iteelqne g feilyiirt

]Red-brOWn CLAY with 25% cream claz 1nteryg; s, qlite compact
0range fine silty CLAY, minor créam clay, niore broken than above

V _fine SANDY CLAY - red and cream, with minor silt
v, clayey V. fine SAND with rare coarse sand grains,
#Clay is malnly Ted-brown and orange

V. clayey fine-medium SAND, orange-grey with mustdrd and cream CLAYS
—nIronstained with trace muscov1te and rare pounded quartz pebbles
[Orqnge and grey CLAY, sllghtly 511ty with rare manganeseé coatings
AsAr~but much less 51lt ‘
IDrauge and grey CLAYEY SILT Wlth rare fine sandy sectlons
Sllty red CLAY with grey clay Interveins

‘Quite clean grey~green and red mottled CLAY with minor 511ty fractlon

’Silty red and grey CLAY with 5% rounded quartz granules up to 3mm. o
Very CLAYEY fine-medium SAND with 7% quartz granules & 40% grey. and red clay
{Silty red, mustard and grey CLAY, with minor medium sand grains /
$lightly 1ndurated with some sllcken- sided surfaces, Rare §iltier bands

HE
2 'it

’“JDark green and red mottled SANDY CLAY w1th 10/ quartz granules up to Smm.

Very CLAYEY fxne—medlum SAND wlth 10% quartz granules up to 4mm; and grey
Zlland green clay :
“*"Orange=brown clean coarse SAND with 2% carbonaceous material (thln very
]clayey barid 38.6 - 38,7 métres)

‘Very clayey coarseé SAND with rare quartz pebbles up to 10mm, 30% green clay,
Sf carbonaceous materlal 26 opaque minerals

usbpQuite clean medlum-coarse SAND 2% opaques, tracy mica and ?carbonaceous
plstimaterial, orangé and limonitic stained becoming clayier and finer toward base
N :
iu I/«”'(

PRI H T

1“}“;

Orange-cream coarse SILT with 10% medium sand, moderately‘hard, becoming
Slightly sandy toward base. '

5 Soft SILTY very fine«SAND, generally clean but SOme sllghtly clayey bands
fjuh'fTrace mica and carbonaceous material and some medium quartz san

+
[ HORAC 2Ar

SHmY‘l :




. T
WELL' BARABBA NO. 1 |
DEPTH:!50~100 m.

LOGGED BY

CONTINUOQUS.. ...
RECOVERY (ave, %)81.2%

St CORE GESCRIPTIOR Coarer 21/7/75

DEPARTMENT OF MINES =+ SOUTH AUSTRALIA " CORE No.

COCKSHELL

CDORE
DEPTH =

GEOLOGICAL DESCRIPYON OF CORE

j‘ x

.
1

ETT RSN ETNE ]

Orange pale grey clean medlum SAND trace opaques and rare mica grains, very

soft, some minor clayier bands, becomlng coarse-very coarse grey sand toward
base.

Slightly silty greymgreen and mustard CLAYS with 2% fine sand gralns of quart
and opaques. - Moderitdy compact.

White fine-medium SANDY CLAY, slightly smlty

“Green sllghtly SANDY CLAY, sllghtly silty in part, some manganese coated

surfaces, partially limonitic. Approx. 10% sand slightly indurated and
becoming moreso toviard base.

—[[As above but slightly more indurated and compacted.

White, hlghly CALCAREOUS slightly sandy CLAY with 5% sand Moderately Soft

Zland sticky.

JVery CLAYEY very Tine SAND with 1% opaques. Malnly‘green but some limonitic
A staining, -

+1As above but cominon Coarse sand gralns "

fVery CALCAREOUS medium-very coarse ‘SANDSTONE, -very hard and broken.

:ﬂCALCAREOUS cement ~~40%. Some quartz granules up to 4 mm

As above but slightly moyre c¢lay, becoming grittier ind softer

'?Very CALCAREOUS oemented fine SANDSTONEWlth some grltty bands: Very hard

iland broken
, |Park green very C055111ferous very CALCAREOUS fine SAND muscovite .common

P0551b1e glauo0n1te, minor.clay and carbonaceous materlal

‘*ii!i‘lt!;ni"

ﬁ:"A hard band of grey ‘fine sand, highly calcareous sandstone with 2% opaques
gif;ﬂ agg%%uﬁu¥l%eWe{e§Xc§8wa%§%&%eaggsE}1g1auc0n1te

sg|Dark green CALCAREOUS fossiliferous fine~-medium GLAUGONITIC SANDSTONE 5%
. \Vi|glauconite, ‘2% muscovite, but fossil content less than above.

s above but macro fossils much more.common. Local bands of very glauconmxlc !

rerltnirartrens Prrpetas

’ﬂy:qf

{material. Carbonaceous material quite common. co >

¥

arp AWAL but very hard and glauconitic (10%)

7 (IFine GLAUCONITIC.SAND with much 1less fossil content, generally clean and
-:very soft. Glauconite 5-10% with some carbonaceous material

) ”}EA'hard band -6Ff clean siliceous Sendstone

1n.|GLAUCONITIC SAND w1th 1ow f05511 content, generally clean and soft W1th
conmon sulphides (malnly pyrlte) Glauconlte 10%

ery hard GLAUCONITIC hxghly CALCAREOUS fine SANDSTONE,?Slllceous, grey and
ery broken with occasional softer bands. Pyritic in part with 7% glauronlte
ery hard GLAUCONITIC highly CALCAREOUS SILICEOUS f1ne SANDSTONE grey and

ery broken with pyrite common

7 ICTean and soft GLAUCONITIC Fine SAND with Tow f05511 content

.As above, ggerally clean but common clayey zones

tilAs above, darkgrey- green, Common clean sand zones, pyrlte Téss common,
imore carbonaceous matevial, 2% mica (muscov1te)

*

SHEET. 3 OF 4
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DEPARTMENT Of MINES = SOUTH AUSTRALIA - 3 CORE No.,CONTINUbUS
RECOVERY (ave, %) 69. 4%

CORE DESCRIPTION =~ |

| DATE: 21,3.77

WELIBARABBA NO. 1
DEPTH400-150M"

LOGGED BY: .
.. C.D. COCKSHELL -

. .

LGEOLDGICAL DESCRIPTION OF CORE

T ff'géﬁéTaTIy*cIéaﬂ“finewSAND“wi?ﬁﬁﬁfﬁﬁﬁﬁﬂTTﬁﬁfTO%37”pyrrteﬂ62%37~carbonaceous
AN aterial (up to 10%), mica (2%), occasional molluscs, colour varies from light
g Jgrey (clean) to very dark grey (carbonaceous) difficult to distinguish dark
Jclay from carbonaceous material. : ‘
Ly fDark grey as above but carbonaceous material 10-20% ‘
-f: 'S.]ks above but very dark grey to black, CARBONACEOUS material 15-25%, lignitic
tiJand slightly clayey in parts rare bands of hard, silica and carbonate cemented
f;sandstone fossils becoming less common, slightly more indurated, harder and
Ve yidless friable than above, sand becoming very fine grained, with less glauconitd
}',vfand pyrite.
geeVery dark srey-black lignitic sand, slightly more fossiliferous, ' S
Mark grey LIGNITIC SILTY GLAY, sandy in part with common Mica slightly calca-| '
~reous. INTERBEDDED with silty lignitic very fine sand with common mica graing !
Z=tfnond 7 glauconite. Possibly bioturbated. ‘ e v i
Black,LIGNITIC. ‘nen-calcareous medium-coarse SAND with common garnets.

25% ‘lignitic material, i : ; )
Black CARBONAGEOUS very fine SANDS with common pink-red garnets, carbonaceous| |

aterial ~15% . v
Black LIGNITE, very light & fractured, very common plant remains Generally

non-greasy ‘with a brown streak. ‘ . i
1Dark brown-black CARBONACEOUS very fine SANDS with lignite fragments up to ‘
4|10mm (5-10%) Lignite and carbonaceous content 10-40% Trace mica

8%85%11} giggnaggr§r¥§3%eSAND, slightly lignitic («2%), trace mica numerous
fine elongate gypsum crystals. Small bands of slightly more lignitic material.

eS| TEPTH e

i #i[As above but with numerous veins and small pods of lignite:brown and
| extremely soft and friable o

«i[As above but grades quickly into black hlelLb Simitarto tiatabove but”
slightly more sandy. Common elongate ’gypsum crystals. - . ‘ .

A5 above but‘slightly‘mére‘cohpact and less friable. » ‘ é

Grades gradually dnto very carbonaceous, LIGNITIC very fine SANDS, similar
\to above. A o . v ‘ B
Brown very LIGNITIC CLAY with very common plant -remains . s
VBlack slightly SANDY LIGNITE very light and fractured , — ﬁ
;=§(Very,LIGNITIC,very Tine SAND with glauconite, mica and lignite fragments - !
= X Brown-dark brown very LIGNITIC CLAY with common Tignite fragments and ;
a==Mls1icken-sided surfaces - . , } R |
“ILight brown-brown LIGNITIC SILTY CLAY with up <¢ 20% lignite fragments,
sopellcommon plant remains _ ‘ L o - Sk
% Grades siowly to CLAYEY SILT and Then to SILTY very fine SAND and a correspong-
ing decrease in amount of lignite fragments.. Buff to dark brown, soft and
“Melayey; lignite fragments~ 5% but ‘common bands much richer in lignite

Nas above but sand is medium-coarse grained with slightly less clay .
“'Brown slightly sandy very LIGNITIC CIAY with abundant lignite_fragments,soft
. \Dark brown lignitic to very lignitic silty very fine sand with up to, 10%
do. v \\ignite fragments. R L S ‘ ~
{¥§“ﬂ‘ gﬁﬁﬁ?al%Xografign%%é°f§%§§%ﬁ%§,1ig“iti° light pr?WQLS;LT with‘somg Ve;y‘finéu
Jtye0 Grades back into very LIGNITICand CARBONAGEOUS dark brown SILTY very fine SAN
4% Carbonaceous and lignitic content~30% sludge samples are similar but with
Fuiinill 1ess, carhonaceous contént rﬂ o -
: . : ; SHEET (13

iz o 4R
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- WELL®  sARABBA No. 1

[}
i
DEPTH: m. [ " RECOVERY(ave.  %&7.g %
Lagao L8 o CORE DESCRIPTION T e LR
887" cockshELL | ' DATE®  21.3.77

DEPARTMENT OF MINES - SOUTH AUSTRALIA f CORE No,CONTINUOUS

SHRE

GEOLOGICAL DESCRIPTION OF CORE

HERTH «

oarse "SAND With 1% fine pa
s Sulty in part wi

common

Light T dium=ve
arX brown and white

1i
‘1 less common lignite fragments.

ite fragments. Mottled by clean sand and lignite. ‘
udge Sample: Iight brown‘mea1umJEB5T§é‘SKND“§%IgﬁfI?'Iigﬁifiizfvﬁﬁﬂr“”“‘

Sludge sample: light brown fine-medium SAND, very slightly lignitic,

Light brown GRITTY fine-very coarse 'SAND, LIGNITIC with common lignite
fragments, 15% grit up to 3 mm.

'} f&\ ery few lignite fragments.

Brown and white mottled very LIGNITIC very fine-fine SAND, 11gn1te
fragments very common (up to 20%) as tree and plant remains, veins and
small pods. mottled by lignitic and clean silty sand. components )

0 Very Fine SANDY coarse SILT very slightly lignitic with very few 1lgn1te 1
3 oured with gradational upper boundary. '
E ‘ common lignite fragments & PAINets,
Jaitsfy Sludge sample: as_above but sand coarser and less lignitic, COmMponent,

Very LIGNITIC § CARBONACEQOUS GRAVELLY coarse SAND, light brown to brown
with common lignite fragments (one whole leaf seen) . .

Sludge sample: as above but Tess gravel.

r*ﬁ"@\ As above - very lignitic with common lignite Iragments.

Sludge sample: as above but sand medium-ve coarse, less 11gn1te
One piece of very cemented poorly sorte medium-very
{ coarse SANDSTONE, very PYRITIC (10%) . Subrounded sand grains but pebbles up

to 7 mm are commonly fractured.
et ONE -1ece of very light black lignite with rare sand prains: .
n o_v Very and CARE ine-medium , several pebbles up to

Ve 32 nm. Bound with very sticky clay (erlllng mud?) Some lamlnations of

woows aroonaceqg 1l L& .. Al Cl Y .,l eI -IC § § .
ean. purr GLAYEY " UN ¥ 3 angane g5 CUONMOo W VETy
fine grained pyrite. Observed 1am1natlons are very‘weak Very stlcky

—u v+ 4\ when wet (?drilling mud).

]
L

/70

[ 3131133]

H

. Li hter colouri

\Similar to above but quite sandy (fine-medium grained
ue-green sTightly weathete
than 1 mm approx.normal to core axis. Non calcareous with manganese

coatings common. Well fractured and mod. fissile & hard.
Blue very ¢ some medium Sand grains.

t wit
large pods ofyllgnlte fragments. Core ground away.

L3

sivelieayiesyg

[303313]

ommon

aminations less j

‘Blue-green LAMINATED SILTSTONE. Laminations less than 1 mm thick of
kmf "‘f” varying lighter (?quartz rich) and darker (?biotite rich) 1a;ers. In
E ‘part finely sandy and pyritic with common manganese surface coatlpgs
: Quite fissile and well cleaved, occasional sub horizontal quartz veins.
|“# | nearly parallel to the laminations. Becomes harder and more blue-grey

e toward the base with decreased weatherlng

b3
D

Trioiiteliiy

L
I I T

sarlls SN . L
'3 END OF HOLE 187.00 metres.
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WELL' BARABBA- No.2
'DEPTH: p_gg m.

DEPARTMENT OF MINES — SOUTH AUSTRALIA ' CORE No. |
T o GORENe contInuoUs.

(RS SCEN SO

RECOVERY(!:IV&:.8 v.~6%) 79.,‘,5‘?

,, ) CORE DESCRIPTION P oy
| LOGGED BOCKSHELL | t PATE: 2073777 .
w é % g GEOLOGICAL DESCRIPTION OF CORE

—
L
N

I

P Red-brown slightly sandy CLAY SOIL, very sticky red clay and some crear:

clay. Abundant limonite gravel fragments. Sand is medium-coarse grained.

oIfrereretasnrizesify,

4

Bht

i :
I38T e TNferntaga b

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
in amount towards the base. Lo : :

3

3

1Ensiire

.
atybetieses teyypderpatynge
- RS . - w e

. P . 3
ideressefopsediceetopntoree

RNEEE
L L
I XN

10
&
He==.| | Red=brown slightly sandy SILTY CLAY, easily breoken. Minor cream clay
-|-==|| component. Sand is very fine grained, e
‘;“;__;_'E-‘_ Slightly clayey SILTY fine-medium SAND, red-brown to orange rare opaque
"and very coarse grains. Very soft. ; L
' “t;.z Very CLAYEY orange-brown GRAVELLY S$AND. Clay is brown, orange component
"Bl [ds limonitic. Granules up to 4mm towards the base grain size increases
‘g:”zyf.;.,r and amount 6f clay decreases. : e ‘
“Fw Wl [ Very CLAYEY SILTY finely SANDY GRAVEL with abundant pebbles up to 48mm of
[ quartz and limonitic quartz. Extremely broken. Mainly orange.
; '"‘aﬁl‘ . . . . . N - . . i - . . v
2_4,_ Orange SILTY very fine SAND with some coarse sand grains and pebbles,
Hi7 2|\ possibly contamination from above., Trace mice an'd opaques. :
:7__-”-, Grades gradually into red and grey mottled SANDY CLAY. Trace mica and
«:E:T_:j%‘\opaques". Sand is very fine, ‘ ‘ ‘
8 50-Fo=N Grey very CLAYEY SILTY fine SAND. Clays are orange. and brown.

it T\ SILTY GRAVELLY very coarse SAND, generally clean and orange and g'ré}"-t
"#lW\\Granules up to 3mm.

Grey very finely SANDY coarse SILT, genei'al‘ly clayey' and mottledw:Lth
orange silty very fine sand. ‘

fine-medium sand and rare bands of siltier clayey very fine orange sands.
Common opaques. S ST

1

*

T™\As_above but sands becoming coarser,

Mttled orange and grey SILTY very fine SAND Bands of c1eaner>‘oﬂx"éﬁgé

Orange and grey GRAVELLY SILTY medium-coarse SAND. Common pebbies tp to
40mm, Opaques cominon, ‘ ‘

4/ Mottled grey-white and orange very SILTY Very Fine SANDS with Some

clay matrix, Coarser zones are orange,

oL Whi to-grey veTy CLAYEY SILTY very fine SAND Wifh bands of sandy silts,

Grey SANDY SILTY CLAY, moderately compact, manganese
coatings and?slicken- sides

,” swm 1 ohy 2




DEPARTMENT OF MINES — SOUTH AUSTRALIA | CORE No. CONTINUOUS

‘ " RECOVERYlave. © %lgq %
. t: VVf‘:'. ave, * )88_,7,,.,_
oater s0/3/77

WELL}  BARABBA No.2

Gl L CORE DESCRIPTION
| LOSSECCBST coCKSHELL |

GEOLOGIC AL DESCRIBTION. OF CORE

coRt
rEBTa

=\ As above, varicoloured grey and ofanée finely SANDY, SILTY CLAY, quite
= \compact and hard, manganese coatings common, rare clean fine sand lenses.

S==n\Groy and orange CLAYEY SILTY medium SAND, quickly grading to SANDY GRAVEL
t the base with pebbles up to 15mm. Manganese coatings less cecmmon,
+=lGrey, CLAYEY SILTY very fine-fine SAND, moderately compact as above, trace
p=orIfiopaques, manganese coatings, and rare granules to 4mm, v
Fokiks Mottled green and limonitic orange SANDY CLAY, compact with slici:én~ sides,
'Y Orange CLAYEY SILTY very fine-fine SAND, 7carbonaceous. ‘ N
oAl Oranige very coarse SANDY GRAVEL, very soft, well rounded grains. o .
7N Very sticky mustard CLAYEY SILIY medium FELDSPATHIC SAND, very CALCAREUWUS
ez Very Rard very CALCAREOUS SILTY very fine K arbonaceous, orange. - ,
o oqllMuch softer and less calcareous sand than above.

s Jlinterbanded soft and very hard very CALCARECUS orange find SAND, Generally

S9Tiiclean with l%% ‘ - tTes. .
F T C?c%aes quickly into well rounded orange coarse SANDY GRAVEL. Highly
Ate'Flllcalcareous with granules up to 4mm, ‘ , .
1.z, ||Grades back to interbedded hard and soft orange SILTY fine SAND, then to
V Einelz SANDY SILT with common opaques and occasional granules,. ‘ J
.z..|\Extremely hard very CALCAREOUS grey fine-medium SAND STONE EOSSILIFEROUS,
=I\Fighly CALCAREOUS orange FOSSILIFEROUS SILTY fine SAND with soie glauconite |
=Mand opaques, zones of coarser sands with granules to smm,
Shg)\Brown-dark brown coarse SANDS non-calcareous some glauconite and gravel.

ark brown pigment ?clays. - . o it ] ‘
on.calcareous orange clean ve fine SAND, trace fossils, mica and opaques. |

range LY fine-coarse SAND, common glauconite and opaques, trace mica.
ecomes SANDY GRAVEL (to 8mm) rounded grains toward base, o
range~green slightly gravelly very iine-ilné with pink .garnets, an

lauconite, trace mica, very slightly calcareous granules to 4mm. |
= Orange-green ! Very cOarse , slightly glauconitic, faintly
'.;;\c‘:alcareous, trace mica and opaques becoming fine-medium grained. A ‘
~|\Thin band of similar material but much more gravel, with pebbles up. to Smm,
:| Clean orange slightly gravelly very fine-fine SAND, very soft, similar to
sands- abova, _ ‘ ‘

2

thare g oaibiegodunetorypbinpchotenttpesf

Sollvery common, trace mica and opaques, mon cakcareous., . v

.o MiWeathered blue-green LAMINATED SILTSTONE, laminations less than lmm, very

T compact and well déveloped cleavage, quite broken in parts, limonite and

manganese coatings common, rare quartz veins up to 8 cm thick subparallel

| to laminations, Laminations are about 600-70C to the core axis, Several
bands of finer grained material which are very broken.

’:":[Orange—green “sli‘ght‘ly gravelly finer-\klver)"' coarse SAND with limOnitic graih‘s,
¥

; s '
L NsRERIRE b iRy

"\As above but very hard and unweathered.

LTS3

180 - 1. .
 End of hole 88.80 metres.,

boaieeie
liriitois
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* e | of white-c¢ream clay. Very sticky.

'— | Red-brown slightly SANDY CLAY with some limonite fragments and minor zon( g

WELL' 3aRABBA No, 3 ’j DEPARTMENT OF MINES — SOUTH AUSTRALIA g GORE No.coNTINUOUS
. DEP Hf m. ! ! : RECOVERY (ave, o %
LOG§ED i CORE DESCRIPTION Foares | e s g o102
-~- C.D, GOCKSHELL ) el SRR
v E gg ‘ : . GEOLOGICAL DESCRIPTION OF CORE
O e =
—nf-o—.— : ‘ . ' . ‘ ‘/(‘.,,: st

—7| [Light brown slightly feldspathic GRAVELLY very coarse SAND, abundant
opaque grains some siltstone fragments, :

Mottled red and crean CLAY in part contamlnated by sands from above, very
sticky when wet, : :

_._._/Grey CLAY in part mottled by red iron starm.ng at top are several pebbles
1 up to 30mm mth orange very fine sand Minor bands of orange srlt.

Red-orange CLAYEY SILT w:.th interveined cream clay Rare sand gralm}.

i

i,

Orange SILTY very fJ.ne SAND w1th 1nterve1ned cream clay. ;Co,arsening
grain size toward base. ‘

\

Lergdinretyegs

L‘?l

—7\ Pale orange SILTY m¢ d1um SAND, rare very coarse: gréains, opaques conimon y
\very soft,

Mottled grey CLAY and orange SILT with rare sand grams. Frequently

varies from pure clay to pure silt.. Grain sue increases toward base.

irrpedyeiy

o 2
R A )
P -

oo
Y

Ox‘smg,e CLAYEY SILTY very frne SAND with xare medrum grains:; Coarsens
owsrd base to medium sand w1th mlnor feldspar.

7 /Clean orange very fine SAND with common op'aques and m;mo:r mlca. ‘

’M‘ :,,n
oY

LRI /Orange grey coarsely SANDY GRAVEL w1th rounded quartz grains up to Smm”

some grey silty very fine sand.

""/Grey SILTY very fine SAND trace opaques.

i hmi!r i Wig?"ﬂ’ni-t” AR

»
S
pliey
1 3

dienmpton i

BT Grey SANDY GRAVEL with sbundant silty very fine sand, and angular pebbles ‘4
2ueiehs up t to 22mm. Very loose and soft.

ey Mottled grey CLAY and red-orange SILT wrth rare very coarse sand graJ.ns. |

..../,.»f:. f)range CLAYEY medium SAND. trace opaques “and nica, T ‘

i
5

’_'./MOttled orange and grey GLAYEY SANDY SILT, sand is medium gra:l.ned. Comiion |
=, bands of silty very fine sand. | o

'.’-?,f'r"l.' /¢ Grey CLAYEY SILTY fine SAND 5 frequently iron starned

Grey CLAYEY medlum SAND frequently 1ronsta1ned s wrth some granules up to .’imn ‘

N1

i Mot.t.leud grey CLAY and..orangerred SILTY CLA_Y- AN ] e 1 o3




‘VLOGGED BYQ.D. COUKSHELL ‘ oo i DATE 19 4, 77

DEPARTMENT OF MINES - SOUTH AUSTRALIA ! CORE . No,

WELlEARABBA NO. 3 | CONTINUOUS, .
DEPTH: 50-100m. : ; ‘ _ RECOVERY(ave. 82,0 %
: -~ CORE DESCRIPTION : S

| come

SEPTH =

GEQLOGICAL DESCRIPTION QF CORE v

J0

60

— = Mottled grey CLAY and orange-red SILTY GLAY as above. Slicken-sided. /

==l/Gradually coarsens to grey CLAYEY SILT with some orange silt

Gradually coarsens to mottled grey and orange SILTY véry fine SAND with. rare

medium grained bands

Very clean white medium SAND with common opaques and mica

Mottled grey and orange SILTY vexry fine SAND

2‘}\Very clean white medium SAND
| Mottled grey and orange SILTY CLATEY very fine SAND softér than above.
| Becoming cleaner and coarser taward base.

jClean orange coarse SAND

vl

~W'\Orange SILTY SANDY GRAVEL with pebbles up to 30 mm.

#MHighly CALCAREOUS cemented very hard fine SANDSTONE Wlth‘thln zones of

'T\Grey green CLAYEY - fine SAND w1th4common slicken-sides and manganese coatlngf

Common opaques and trace feldspar and garnet.

Highly CALCAREQUS orange SILTY very fine SAND.

clayey green softer sand with slicken- sides and manganese coatings.

it

Llibbksriittiids

PEEETL

‘T'WHighly calcareous cemented very hard buff fine SANDSTONE rare fossils.

V| very oxidized with minor glauconite. Some thin 1nterbeds of highly

Buff-yellow highly CALCAREOUS SILTY fine SAND with manganese coatings.

Interbedded very CALCAREOUS mustard-orange fine SANDS and finely SANDY
\GRAVEL with granules up to 4 mi. Very soft and sllghtly glauconitic

Very CALCAREOUS orange-mustard SILTY very fine SAND, fossiliferous in part,

| calcarcously’ cemented very hard buff sandstone as above.

0 : As above but with interbeds of silty very coarse sand.

‘1 Glauconite and fossils common.

As above but no coarse sand. Fine sand is now brown and less oxldlzed.

Very CALCAREOUS brown-green SILTY very flne SAND 51m11ar to above, common
glauconite and fossils. Rare bands of fine-medium sand. Becoming: very
fossiliferous and green toward the base.

‘Nom calcareous mustard-yellow clean fine SAND with no observable fossils.,
Abundant limonitic granules and trace mica, opaques and glauconite.

% pioturbated.

CALCAREQUS GLAUCONITIC carbonacéous dark grey clean fine SAND, some orange
fine sand and rare granules. Less f055111ferous and very soft. Poss ibly

| As above but only slightly to faintly calcareous

*1}ﬁ'i/811ghtly calcareous hlghly GLAUCONITIC mustard medium SAND

As above but non-calcareous

CARBONACEOUS GLAUCONITIC fine SAND as above, frequently Very FosSiliferous.
Pyrlte very common and strong HZS odour. F0551ls frequently. Pyrltlded'

[seer 2 o5

e



WELL'BARABBA NO. 3 .
RECOVERY (ave.

DEPTH! ) :
oo 12 CORE DESCRIPTION e oo
, { PATEr 19.4.77

LOGGED BY: ( COGKSHELL T

o wivan]

'DEPARTMENT OF MINES ~- SOUTH AUSTRALA | GORE No.. « L :
Y - CONTINUOUS,. ..
183.7%|-

. GEOLOGICAL DESCRIPTION QF CORE

| CORE
. DERTR
T3RAPHIC
[¥ec]

&5 CARBONACEOUS GLAUCONITIC fine SAND as above, quite pyritic many pyritized
s fossils observed. Very strong H,S aroma.

icprgrsbyees

",,i\As above but gravelly and less pyritic. Pebbles up'; to 20 mm.

s §
yriyaszivresiag
PRESTT X0

| As above but very Little gravel.

As above but sand is medium grained and gravelly with pebbles up t0.10 mm. -
\pyrite very common. Some pyritized fossils., ‘

Buff LAMINATED CLAYEY SILTSTONE. aminations very wea 1E
and vary from 3580 tg 60° to core axis. Non calcareous, moderately hard -
—i—| but very broken. Clay rich zones are very friable and crumbly, some thin
quartz veins subparallel to laminations Rare irregular veins of darker
« o material near base colour changes slowly to pale grey-buff toward base.

roped

H . T
$eiveeifaeipiviby
b
-
3

jit%y

.

LA | \

seetbersdindirn bt
=

\«4-
8
it

', " As above but now dark grey and less weathered. Clay much less “common..
-4 & »| Pyrite very common and concentrated along cleavage planes. Laminations
H¥upy) are extremely variable in orientation - 10-60° to core axis.

ity
£

3

N

END OF HOLE 128.8 metres
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DEPARTMENT OF MINES ~~ SOUTH ALSTRALIA ! CORE NEONTINUOUS
p

[were iB,ARABﬁA,,,,NO., 4. . ‘
‘ CORE DESCRIPTION

DEPTH(') 50 . i
LOGGED BYC D. COCKSHEL'

et i e P —]

: RECOVERY(ave;;O 1%)73 9/0
t&DATE 2 5. 77

3 R P T S

GEQLOGICAL RESCRIPTION OF CORE

' CORE
| DERTH.m
BRAPHIC
106G

O

crryfuiabaagefesey

&25 Orange CLAYEY medium SAND, humic in part

.| Very sticky orange-brown slightly sandy CLAY P

bessals

7
IirT il

=] As above but with a cream clay component up to 20%

+
1resy

\
N
tptigrecetgstierpataeyrdareey

Orange-brown very CLAYEY coarse SAND with limonite fragments very common.

i T

b
)
K .

_._._.’/;

L — ,_jMottled red and cream CLAY.

(DN

p H . 3
prpipecatreneireesizierly

| Mottled red SILTY CLAY and buff-grey CLAYEY SILTS

Jr;m,lMottled orange and buff—grey SILTY fine-medium SAND, clayey in nart with
mil trace mica and opaques. Quite soft and frlable.

Mottled orange and 1light grey finely SANDY SILTS and CLAYEY SILTS.

At top a snall sectlou of silty sandy gravel with pebbles up to 8 i
Mottled orange and light grey SILTY CLAY.

"-,,‘,;:-% Mottled orange and grey CLAYEY SILTY fine SAND .
Mbttled orange and grey CLAYEY SANDY SILT g

|Light grey SANDY CLAY frequently mottled by orange sandy clayey Sllt.
i Some orange sand rich zones.

;;'Mottled orange and light grey CLAYFY SILTY very fine-fine SAND with
J.|zones with granules common. Some zones of cleaner medium sand and rare
‘rs|clay rich zones (less than 0.2 metres thick).

g’Fyﬂﬁi(
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istiipsyeisgpadeerefeontseey
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| WELLS AR ABBA NO. 4 f DEPARTMHH’OFMnmsamSOUTHAﬁSTRAUA % CORE N°CONTINUOdSV
r VN e S : Lo . : " . e
DEPTH:50-95.2n, ; : . ; 1 . RECOVERY lave . %) %
H LU E RECOVERY fave . %Jg7, 5%
 Lossed av:C:D: COCKSHERL CORE DESCRIPTION e 281
0 .
}‘Z 2 : GEOLOGICAL DESCRIPTION OF CORE
1%

TOrange STLTY fine SAND with rare granuiégyuPto T mn. Gome finer clayeyer
lbands, redder in colour forming weak laminations at 90" to core axis.

.,/ Similar to above but sand is medium-coarse and with much limonite cement.

4 As above butksand noW COATrse-very coarse
T\Highly CALCAREQUS orange fine-very coarse SAND with trace opaques.

i ghly CALCAREOUS very FOSSILIFEROUS SILTY very fine-fine SANDaglaucqpr
i s common Fossils mainly Mollusca and Echinoids, ]
¥:#\Green GLAUCONITIC FOSSILIFERQUS highly CALCAREOUS coarse SAND opaques very . :
v Ncommon. Large macrofossils prolific. : ~ L

.r-\Green very fine-fine SAND as above but common coarse grains. o

.| Grey~-green GLAUCONITIC very fine SAND, SILTY and ?clayey in part, less calca-
"l reous and fossiliferous than above, fossils mainly large turretellia, trace
gy pyrite and ?carbonaceous material. o ‘ ‘

A} Grey non-calcareous CLAYEY fine-medium SAND, GLAUCONITIC and CARBONACEOUS,
Mpyrite associated with calcareous turretellia fossils. - L ‘
ange Highly CALCAREOUS slightly clayey medium SAND. Some lignite fragments
Gréf #dderatly CALCAREOUS PYRITIC, GLAUCONITIC SILTY very fine SAND some

Inediuin grains and large turretellia, ‘ L v
calcareous PYRITIC GLAJCONITIC CARBONACEOUS SILTY very fine SAND
T 14 ond | ,

: S A LT MR Svery Tignt and Soft:

Tight grey slightly calcareous clean medium SAND. Extremely soft
/Mottled clean white fine SAND, black GLAYEY LIGNITE and dominant brown
N\SILTY very CARBONAGEOUS very fine SAND. Soft with few fossils., SR
| Black very CARBONACEOUS SILTY very fine SAND, very soft with few fossils.
\Sludge sample contains more lignite fraguents. L
Off-white very GLAYEY GRITTY very coarse SAND with thin bands of very
.. ...} carbonaceous material subparallel to core axis. These bands are up to 5 mm
5E;ﬁ(§yi?k;and comprise up to 5% of rock. . e
‘f“f?j%%T%}%rsEBr%Bﬁﬁgd?“tp§%i%%rE%Eaﬁ%%ESo¥ iB81 4oHa0Y fFgnules and pebbles,
é;;i,jgimilar to above but finer grained and common thin irregular veins of
e lignite (7 tree roots) and pyrite. ' ‘ R
o Off-white very CLAYEY coarse SAND similar to above, gravelly in zones and
~e.%%) toward base, common orthoclase and pyrite, Zones of pale green colour.

"i"f{! sedeaseis bbby

-\ Einilar to above but very hard CLAY CINENTED medium SANDSTONE, o
llglauconite, little.pyrite,‘siderite—limonite weathering of pyrite common,
llrare orthoclase grains. Quartz grains are mainly subrounded.

28:4ETniTar to above but softer and greener dug to ? Chiorite opaques common,
1/some granules and quartz veins at about 45~ to core axis.

TR BT TR L T
sl iiesteil L

= . s i . R ] 1
7&‘Beep‘green~pa1e green poorly sorted slightly GRAVELLY SILTY very FINE SAND
e STONE, common opaques delineate a weak cross bedding, frequent subrounded
‘| pebbles up to 10 mm. Pink orthoclase pebbles common, some pyrite often

3 associated with quartz pebbles. Minor clay in matrié‘of sand grains. Green
"‘ff colour due to ?chlorite. Common quath‘grains‘at 60°-50° to core axis..
Z\Upper and lower contacts at about 70" to axis. At base are a very large
L% lnumber of orthoclase dand quartz granules. .~ o L L
Very hard lignt 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
f grangle'g:ain size, some elongate pebbles up to 6mm indicate a weak = o
| bedding plané at 600 to core axis. 1 L [ SHEET 2 or 2

s

= ™"’ “END OF HOLE 95.2 metres
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WELL® BARABBA No.5
DEPTHig.50 ™ j

T

LOGGED BY'n n COCKSHEL

DEPARTMENT OF MINES =~ SOPTH AUSTRALLRX \ CORE Mo, CONTINUOUS

CORE DESCRIPTION  fecorErrlomys. 1) 62.

T
i
A,«.?
| DATE: 4/5/77

—

N

e & I
soordesprbren b SR etnesbee oo b biadnpfaden b

. ; §8 LEOLOGICAL DESERIPTION. OF CORE
& B[ 87 ‘
= fomic » : T
Ojfiﬁt-ﬁed-orange slightly sandy CLAY humic in part, limonite fragments common,
=3 - e
== Mottled red and cream sticky (LAY,
”%EE;EEIRed—orange very QLAXEY_mediLm1BANﬂ»(c1ay probably contaninant from above)
S R Coarsening toward base to very clayey sandy gravel with pebbles up to
08 mm limonite fragments common. ,
Jurer C
é' 2.{Mottled orange and off-white CLAY rare sand grains, limonite fragments
{gles=e{and quartz granules (probably from above).
B iy ‘ S

[brange—brown very CLAYEY SILTY _mediuﬁlgAND' gravelly towards base.
Fine grained opaques very common,

{iGrey QLAYEY’SILT, with some mbttling by orange clean silﬁ. Becomming
lvery Finely sandy toward base. :

Mottled‘ girey and orange;stT'vefy‘finesANb‘Siightly clayey. Becomming
medium grained and cleaner towards base. ‘

sl bt

4

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

AL top sévérallquartz pebbies up to‘44 mm. Mottled orarige and grgy

] gravelly band at 28,5 ~ 28,6m with rounded pebbles up to 8 mm,

1LTY fine-mediumSAND' with opaques. less common than above. Basal

White SANDY CLAYEYhstT frequently mottled with orange limomitic sandy

#hsilt thin zones of ovange gravelly sandy silt with rounded pebbles up to
AT 111 ‘

4?€7§\T?derately hard and cemented by limonite, Slightly carbonaceous.

i similar to above but silty very fine sand, much cleaner than above.

Orange to white}Siim; mediumﬁcoarse‘sAﬁQ c1ean‘in‘white Secfions. Tracé
opaques and granules. One pebble, 18 mm at 30.6 metres., Several zones

; ’"% As above‘but clayey and buff-yellow. ‘ o
..[’Similar to above but moderately hard in part due to limonite cement, sand -

;iz;amkﬂu‘va??mx? penitininrtiatns b o Pty
SREN > [~ o AR R A

-.,Vs medium=coarse and gravelly with granules up to 4 mm. 7 »
4r~ﬂh50range-yellow sIury very fine SAND with thin laminae of ‘red ferruginous

\silt'producing a weak sub horizontal lamination, Effect increases
Nwith clay content towards base. =

Orange-yellow SILTY fine-very coarse SAND in phrt gfaveliy Wifﬁ gfanules

idaitid

il

molEirheiinail

Srgher

=0\up to 4 mm, Some very weak red silty laminations.
\White siightly SILTY CIAY.

4 {aminations. Generally very soft with trace mica and carbonaceous material.

Light grey-mustard yellow sILTY‘finé SAND with some very‘weak red silty“

Some bands of medium sand. Harder limonitic cemented band 49.3-49.4 metresi

MET . OF 2
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| WELL® BARABBA No.5
DEPTH;

50~

LOGGED BY: C.D. CO‘CKS?“JLL

DEPARTMENT OF MINES -~ SOUTH AUSTRALIA l CORE No. ‘CQNTINUOUS

g

99.7" CORE DESCRIPTION SHET)
| ‘ : 177. ..

" RECOVERY (ave %) gy 7b

GEOLNGICAL DESCRIPTION OF CORE

o §

1

i

wovid Tight grey-mustard yellow SILTY fine SAND as above.

/Mottled mustard and maroon GLAUCONITIC LIMONITIG SILTY fine-medium SAND.

.4 Top part is glauconitic and cemented while lowet part is cleaner and

lighter in colour,

: ..:gj’ﬂark green-black very GLAUCONITIC SILTY Fine-modium SAND very carbonaceous
segmwith trace mica grains, non-calcareous. , , ~

‘above but sand coarse and soft.

| As above but sand very soft, fine-medium grained and less glauconltic.'

“vis above Dut sand medium grained with trace granules and pyrite.

...)jDark green-black GLAUCONITIC LIGNITIC carbonaceous SILTY CLAY. pyritic
2lwith very common lignitic plant remuins. L

o1 Green-grey - SILTY medium SAND with rare granules. “Tess glauconite than.
v:/| adbove, few plant remains, mica common and trace pyrite, bioturbated
4| appearance. Becomes coarser to base with some pebbles up to 10 mm,

Very hard SILICEOUS gfey and dark grey-black fine-iﬁediumk SANDSTONE . y

¥
thaptreresdes ugma_m

Tl

JUHU

Carbonaceous darker bands 1 mm to 100 mm thick,in grey host rock (?) at

#i\700 - 80° to ¢ore axis. Grains subangular.

Dark browny grey very CARBONACEOUS SILTY fine SAND . Very soft.

\Hard_SILICEQUS brown-grey fine SANDSTONE Similar to above.

Softer but compact brownish black very GARBONACEQUS SLLIY ‘very fine-fine

"SAND  Rare mica grains and harder bands, Sand grains aré coated with

biack carbonaceous material, ‘

y ‘]ﬁmilar to above but more carbonacecus (40%) and fine-medium grained.
#Very common lignitic plant remains, rare granules and mica grains, sand

Nograins coated black.

Brown. LIGNITIC fine SAND with ’black,'carbonac':eous material, Zones Of

\ brownish black sands as above. Frequent plant remains.

Mottled white CLAYEY SILTY very fine SAND,brown LIGNITIC GRAVELLY Fine

SAND. and black' lignitvic plant remains. Very hard silicified bands
1 75,6-75.7 metres and 75.9-76.0 metres. Some zones extremely lignitic with
|| massive wood fragments up to 200 mm in Jength. ‘ ; ‘ '

itep

o] X
sperdin S rengri]

/'y | Buff-pale brown slightly sandy CLAYEY SILTSTONE with abundant black

carbonaceous material in the form ot pilant (¥foot) 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

1 !
RATIAI LI IR 1IN

$erag

EH 4T T

clayier silt of variable thickness up to 5 mm. Bands are dominantly at
90% to core axis. Lenses of same material and lenses and small pods of
grey clayey silt are commor. Rare mica grains and pods of pyrite,
.arbonaceous content gradually decreases and rock grades to below. -

As above but light grey ¢old‘ui'e“d and less weathered carbonaceous content
becoming nil. Laminations as above but often broken and at 809 to axis,

=! Pods and thick lenses of pyrite common, soime manganese coatings, mi.ca

t z
FIECIEIRITSEITTY:

cietlebrgtiat, T Teg

common, Ofterd well broken and cleaved.

R

As above but greenish light grey, maroon component now darker and more
abundant in both short lenses and long thin lenses subparallel to 80 to

«| axis. Rare bands of more random oriented lenses mica very common, . Sofme
multicoloured zones near major ‘fcleavage zones.

Similar to above but mottled red, light grey and mafom sandy clayey,

: siltstone, pyrite and mica very common, green zones.at cléavages, red.
mottling in bands at 20° to core axis. :

Tight greenish light grey-white CLAYEY SILTSTONE SImiiar to above With.

t](w);ick frequently stringey, maroon Llenses often delineating a plane at 80°to
COTe  mhase lenses are often deformeéd and cresent shaped. l i e 2

b N i ]
vﬁé; i ST nid. lesgs b1nyny to base -
. ENR AR HNTR 99.7 matras S ‘ .
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rlN!::L;. BARABBA No 6 | DEPARTMENT OF MlNEo — SOUTH AUSTRALIA ;. ! CORE NO'H CONTINUQUS.._
DEPTH ; " [ RECOVERY ve74, _'[%) 64.7% 7%
| oooito=sa ™ o GORE DESCRIPTION: s DL
LOGGED BY"u.D COCKSHELL ‘ DATE : 1/6/77
b e AR
w ; %!é’ ‘ | ‘ . GEOLOGICAL DESCRIPTION OF CORE
& &l 8" ‘
O,;:{-/;/m: Sticky brown CLAY ferruginous and humic in part,
Lo ‘ ‘ ,
—Fe —

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

==X
(=)

P!‘ﬂr:!«“ir'vf’»vcﬂnx‘h”tflnihlrilHLLhr" e

Mottled orange and 1light grey CLAY,

et Mottled orange~-darli red SANDY SILT and light greenlsh grey SILTY CLAY.
~—~7 Clay is mainly in veins of.variable size, orientation and 1nten51'cy.
“%~+ Silt component quite porous, ferruginous.and unconsolidated. Some
—i—| zones of both coarser and finer material. Becomes sandier towards
e base,

ﬁnu[ﬁu nt«f‘snjinn!unhnrhnx{

ket

o= i e 11
o V.0

e 1

1 i e
.t
T

1= ==
0?0‘;‘3 Sludge samples BOULDER GRAVEL" generally ¢clean but some mottled clayey
XY 511t boulders up to 69 mm mainly quartz, jasper and siliceous quartZJ.te. B}

- g &

T -
s m:finu?vm?u s{\t etler

,ﬁm";
:,:

~".%| Mottled orange _GLAYEY SILT and pods of 115,11t greenlsh grey. clay.a, Some ‘
—' | pebbles at top, ‘

- -
s it Pottled light greenish grey cLAY and dark red—brown _CLAYEY SILT. Oﬁne‘;
50 mim pebble at base. ‘

fripsberniinyestin
<

%

o [As above but red- brown materlal is sllghtly 511ty clay in fine veins
s—n| and surface coatings of light greenish grey very slightly sxlty clay.
i Abundant sl:.cken—sldes. ‘

eanhinie 3]
!

FAS above but greyCLAY riow SANDY and more red sllghtly sandy SILT.
=] Some manganese veins and coatmgs. ey ,

T=al Mottled red-orange slightly s:.lty fine~medium SAND and yellow-orange

ki kvery finely SANDY SILT. L

Y7 =i Mottled orange . SANDY SILT and light grey SANDY CLAY- with rare mangane.;e
“=\ coatings. Anmount of silf decreasmg and clay becoming very sandy to

4+ ¢ || base, Light grey becoming predoiiinant colour. v

Light grey vexry CLAYEY £ine SAND with minor orange sandy= — e

C e el silt. Very soft. Clay and silt amount quickly decreasing. [ sueet . oF .4

poite i nrtranabasypberartaiig ity
b

&
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| | | , ;
WELL? : 1 DEPARTMENT . OF MINES ~+ SOUTH AUSTRALIA ‘ l CORE No. CONTINUOUS
DEPY: BARABR M6 4 ~ . [ RECOVERY (ave, ) ey
M0 ™ CORE DESCRIPTION [ oee, | eadt

| -0°Q%B.B%exsHELL . j | | PATEL 176077

CORE
DEPTH

GEQLOGICAL DESCRIPTION OF CORE

Ut
Nt

“L0 Light grey slightly clayey fine SAND with rare orange silty sand pods,
‘.| as above, Rare clean zones.

Eﬁ Light ‘grey CLAYEY medium SAND with common granules and opaques. Trace
=-H\ mica. ‘ :

| Grey SILTY CLAY, quite compact,
ALight grey very CLAYEY medium SANDY GRAVEL with pebbles to 12 mm,

Light grey very CLAYEY very finely SANDY SILT. Trace of mica and‘opaques.

= silty CLAY, with bands of iron &tone grit and concretions.

Grades quickly into mottled pale‘mustardsyellow and paie green slightly

“hMottled light greenish grey and yellow-orange very limonitic slightly
‘+J\sandy CLAYEY SILT, Trace of mica and opaques. ’

Grades quickly into yellow-green very LIMONITIC SILITY Fine SAND With —
common mica and opaques. . ‘

]Very hard and broken yellow highly CALCAREOUS cemented fine-medium.
SANDSTONE.rare fossil traces.

TSofter yellow LIMONITIC very CALCAREOUS SILTY Fino SAND.

Very hard yellow highly CALCAREOUS cemented fine SANDSTONE as above,

?!iﬂféwﬂ"niunh [T

il

~l
r‘nhn‘f%hveinu&:vnlmg

¥

T

FLRE e

T2

" "|Softer yellow limonitic CALCAREQUS SILTY fine SAND. As above.
x| Very hard yellow CALCAREOUS cémented SANDSTONE as above. Fossiliférous

"|Softer brown-orange CALCAREOUS LINONITIC Fife SAND, Rars Tossils—Oms

<, ~ferl Brown-orange sIightly calcareous LIMONITIC SILIY Tediam SAND. " Rare

", kvc fossils, Bands of siliceous cemented material common, Minor, black
wrymaterial ?carbonaceous or ?manganese-rich, Beécomming less calcareous and
ripossibly clayey to base, ‘ ‘ :

f: Similar to above‘buf»brown-yellowégreen colour, frequently more siliceous
»:/land more black material - ?glauconite. o

[IS1ightly greenish dark brown CLAYEY SILTY very fine SAND with abundant
Wfblack ?glauconitic grains, and rare green glauconitic grains.
;i Fossiliferous in part, limonitic and possibly lignitic. .

in part.

\piece hard calcareous Sandstone at base.

Possibly clean medium buff - yellow SAND.

Dark greenish brown CLAYEY SILTY very fine SAND as above, Fossils more
common. . o »

eslery hard grey slightly glauconitic medium SANDY SPARIT:< LIVESTONE
TG N\with common fossils. ' :

Green very CALCAREOUS GLAUGONITIC coarse SAND. Very Fossiliferous with

TR

HE

HA

ToE . RN ;

[ZiiGreen very CALGAREOUS GLAUCONITIC comrse SAND simiiamis above, very
LJfossiliferotis with some fclay. - e

“*[Yellow-green very CALCAREOUS clean fine SAND less glauconite and fossil

| Light green very GLAUCONITIC very CALCAREOUS clean Fime SAND, fossils very
’h:fgﬁcommon.‘Glauconite 20%. Rare deep green '"clayey" ?glauconite pods, very

147 F.|soft in part, ; e , . —
4" “'|Green-grey GLAUCONITIC SILTY very fine SAND similar to above but less
Q4 fossiliferous, calcareous and glauconitic, Becoming darker with clay
_dslifjcontent, Many very hard siliceous cemented bands. at 97.6-97.7,98,2-98.3,
’10Q5%;E$98.7h98‘9, 99.1-99.3, 99,8-100.2 metres, ‘ | osmEr OF 4 .

hainly bivalves, gastfopods and bryozoa, P o L
Ver% haﬁdsgx?yvhighly CALCAREOUS cemented GLAUCONITIC medium SAND, With
on . fussils o :

03

content and softer.




BARABBA NO. 6 : DEPARTMENT OF MINES - SOUTH AUSTRALIA
1

' CORE No. CONTINUOUS

WELL*

DEPTH: * | . | RECOVERY fave, ™) %
100188 . g CORE DESCRIPTION nare. nEE

| LoGGED BY g, COCKSHELL 1 PAT 1/6./7,,7 s

GECLDGICAL DESCRIPTION OF CORE

120

N

efegvstersyl

P21

~'i::{Green-grey GLAUCONITIC SILTY Very fine SAND as above. Hard siliceous bands at
V'.'l99, 8-100,2, 101.3-101.4, 101.6~102.0 metres

beraadys

"':vAs above but more glauconitic and common large turretella and other fossils,

»v{' '.:~fa1nt1y calcareous but still quite glauconitic., Calcareous fossils - mainly

J. [Darkgrey CARBONACEOUS;SANDY SILTY- CLAY mica and pyrlte common and rare
lcal careous fossils in non=calcareous rock mass.

A

Hard siliceous bands at 103.6-103.9, 104.5-104.8 m

,.ﬁ'51m11ar to above but' more glauconitic, sarbonaceous and clayey much less sili
‘¥:lceous, more compacted harder bands at 105.8-105.9, 106. 1-106,3, 107.3-107.7,

.+ 1108.0-108.2, 108,8-108.9, 111.3-111.4 metres. _ , s
wsrt1As  above but very carbonaceous and less calcareous

73V |lAs above but less carbonaceous

ottled light grey clean SAND and darkgrey CLAYEY CARBONACEOUS SILTY fine SANW,;

ivalves, gastropods, and large turretella - still common. Rocid has
ioturbated appearance giving rise to mottling.

above but frequently very micaceous and rare zones rich in pyrite needles.

s above but siltier and clayier and more calcareous.

Jmica, pyrite and glauconite. Carbonaceous in part. Bioturbated appearance

/similar to above but with some zones of clean white medium sand. Frequently
‘Alquite calcareous but becoming faintly calcareous, coarser grained and gravelly
- to _lase.

= \Brown-black very CARBONACEOUS SILTY fine SAND with abundant pods and i
zktfra ments of black clayey lignite and plant remains pyritic. : .

'::fragments and common mica and garnet very soft and becoming coarser and

rown-grey CLAYEY SILTY f1ne SAND with abundant calcareous fossils. Common

L

rowny-blatk SANDY CLAYEY LIGNITE, T non-calcareous and pyritic,

|Brown-grey CARBONACEOUS slightly clayey coarse SAND with rare lignite

ravelly to base.  Frequently mottled with light brown silty fine sand.

"'Grey-brown s1ightly carbonaceous SILTY ‘very fine SAND yith some
?darker more carbonaceous bands. Mica common. Very soft.

il

{

.uﬁ;Greenlsh brown sllghtly silty GRAVELLY :coarse SAND with abundant c¢arbonaceous %
= 1

ods and rare lignitic fragments,. Pebbles to 6 mm.
.|Grey~brown sllghtly carbonaceous SILTY fine SAND similar to above.

{Biack CIAYEY LIGNITE with pods of brown very fine sand, Pyritic. i

f{}flne and small gypsum crystals which often predominate over sand, Rare mottlnng
““of white, brown and dark brown due tovariable carbonaceous content. :

Brown SILTY very fine SAND with abundant LIGNITE FRAGMENTS and clear, very ,

win|Similar to above but mottled white, brown and black carboniaceous very fine

“fisands interbedded with hard fissile well compacted sands of similar nature.These
':sands are often very silty and well cleaved (at 90° to axis). Abundant Iargz

v«11ignitic plant remains glves a mottled appearance. Micaceous in part and

Ly lpyFitic to bage.

'.24f§Dark brown LIGNITIC SILTY Very Fine SAND similar to above, frequently
Almicaceous, pyritic and clayey.

= hark brown-back very Finely SANDY LIGNITIC CLAY with common pods and bands_

fepirogt®

Lof brown élayey fine sand. Quite micdceous and pyritic.

£¥ coating grains common on cleavage surfaces.

Light grey-buff CLAYEY SILTSTONE, generally quite pyrltlc,'W1th Well
developed cleavage at 70 to core axis. Weathered ?sulphide or manganese

idnbisipyies sy

~4As above but colour is creamy-orange due to llmonlte content. Weak

. fine laminations less than 2 mm thick at 80 to axis, [ 5qrr‘3>f or 4




WELL: BARABBA NO 6

DEPARTMENT OF MINES — soum 'AUSTRALIA ! CORE No. CONTINUOUS :

1. R s

BERTHT T : RECOVERY (ave, " 100 %
Gocs 1;3-16’3 1.  CORE DESCRIPTION Forres e T
o s Gy Do COCKSHELL w~mf~«»72a;uw-
w ;5 ‘ gg GEOLOGICAL DESCRIFTION OF CORE
A F= I U A
- oy » | Light greenish grey and pale orange finely LAMINATED CLAYEY SILTSTONE often
Helwsid very pyritic on well developed cleavage (at 60 =80  to axis) surface are

Vi

+
o
s
)
]
]
»«
]
p
!
e
=
o
]

3 %
tertiserbrenntreed

L | common thin round grains of weathered ? sulphlde or tmangansse 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 ¢lear

* v pl needle crystals of ?gypsu‘m‘. Laminations generally less than 2 mm and at

| 607-80" to the core axis. Colour varies to brown-orange-red and

;"7 greenish yellow. Predommantly compact but rare zones of more cleaved rock
“ry= mass. \

; . PO P £ 3 4 :
gesbrgeedrrsrizag yrez;r!~iave?t;?ztvxfrtyxtzr!rftfry¥ttf11v1Ezlt!it;«1&(ifsrtf;s;y!syva?;zyv%;arrgsz;vatyofyv :*;vc-é~y-f?1rz'itvq‘fsvr‘Inaieryzxiisl;lrcz:f;;fate'v;fzxijirtf!fl\

L " END OF HOIE .163-1 metres
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‘ EPARTMENT OF MINES =~ SOUTH AUSTRAL ' ; o ~
WELL BARABBA NO. 7 J DEP MINES = SOUTH AUSTRALIA L CORE No. ¢ rrNuOUS.

OEPTHI-50 m --{ CORE DESCRIPTION

Loseso avu‘ S 1 ;-DATE 5/7/77

C.D.COCKSHELL:

o]

F?ECOVERY(aveA78 g) 85,«& )

: CORE
OEPTH =

GEOLOGICAL DESCRIPTION OF CORE

GRAPWIL
06

N

i1

i}

§ L%
"C‘I."Ail?l"’fflri—lyfrxval‘lu

H=aumic] Mottled cream and orange SANDY CLAY, very humic in part.

light greenish grey and sandamount decreasing with depth.

As above but no humic component. Sand fine to coarse cream clay becoming

¥
1t8iies

3

e s
o e

— —| Mottled lightvgreenish grey and orange-daxrk red SILTY CLAY.

Il

[
[

I 4 \ 3 .
adnobrots e g

w—»- Greenish.grey slightly SANDY hard CALCRETE NODULES with mottled light

- greenish grey and orange CLAY MATRIX.

£ ; 1
mmhmhmhm:

S

"o n

mgim-irmfm eenibedinelienFosteasi

,y..—-/]

ot II .
4—-.(’-.[
”1 ## M4

v d Orange-brown finely SANDY CLAYEY coarse SILT with common pods of light

" greenish grey silt which are frequently hard and calcareous. Composition
=% | varies from 511ty very fine sand to ve;y clayey medium silt. Manganese
"-" coatlngs and mica conmon. S oo

ll el

A .
. " Il

¥4 Orange-brown medium SAND non-calcareous with trace of mica and opaques.’

preefoegt m{vm_h'

s/ Brown SANDY GRAVELLY SAND with quartz peliles up to 30 mm.

. pods of yellow-orangeé fine sand.

Mottled red—orange SANDY CLAYBY SILT and llght grey clayey 511t Wlth rare‘

up. o 10 mm 0

Similar to above but mottled dark red SILIY CLAY, 11ght arey lnter-velnlng
CLAY and yellow CLAYEY SILT. Thin gravél band at 36.1 metres with’ pebbles

B .& :
Q

senboehrrta bobndbnstes fua bt

Ey

¥

e

St .

Jry o

sLEgiiyey

\and yellow fine SAND.

Similar to above but red-orange SANDY CLAYEY SILT, lig'ht arey CLAYEY SILF ]

As above but grey GLAYEY SILT predominant,

“As above but. very clayey and crumbly. Becomxng sandy and gravelly at
base with pebbles up to 15 mm, L

wa i §

Mot tled orange~brown CLAYEY very flnaly SANDY SILT and red and 11ght grey

W, it

w_n_ | SILTY .CLAY. Slicken-sides and manganese coatings common, Clay is frequentl‘
# .l gsandy and shows a diamictitic appearence. Comp051t10n is variable in
2w | amount of each componént.

R AR o ety o4 |
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WELL! 5ARABBA NO. 7
DEPTH: ch100™ .o )

| LOGGED, BY {nOCKSHELL .., -

- . ; . — ‘
DEPARTMENT OF MINES ~ SOUTH AUSTRALIA * CORE N, "t
ke : - NO.CONTINUQUS |

|
. ‘
} CORE DESCRIPTION

o gL B e

OATE 57,77

RECOVERY (ave. %) g5 _o%|

¥pagdesvi rareizaty
XL :

Teorbrecsterestenstraegteend

Jllpart. Sand grains are well rounded.

w é §§ GEOLOGIGAL DESGRIPTION OF CORE
& & @ ~ ‘
# p=n—| As above, Tottled brown-crange very finely SANDY CGLAYEY STLT and Iight grey |
?;LWL and red SILTY CLAY with rare yellow pods of silty clay. Slicken-sides
g #ew| COmmOn. Composition quite variable from light grey very finely sandy clay
7" | to brown very finely sandy silt. :
o i frm ‘ ‘ ‘
3~ .~| Similar to above but predominakly 1ight‘giey finely SANDY CLAY witﬁ minor
4= | red CLAYEY SILT. Amount of said increasing with depth.
o P Mottled orange-yellow and light grey GLAYEY SILTY fine SAND

'h” Pale greenish white clean fine SAND with minor clay in some zones. Trace
“Til opaques and granules. Some zones pale yellow and very soft. o

‘ hs‘above but clayier and greenish

As above but cleaner and with limonitic veins.

{Pale aroon £ossiliferous CALCAREOUS CLAYEY medium SAND. Very SOft in

FRNE
«3!A”ww;hm;‘vmh sabiesrtsse

guuguk

(paafesepizerebieer

=PL to medium size » mainly molluscs of various types. Glauconite very

‘x ! } ‘ . ;
']/;ard SILICEOUS band as above, fossils very common. _

% Hard broken very CALCAREQUS richly fossiliferous medium SANDSTONE.

Fossils predominantly molluscs.. -

[ﬁght‘ green very soft clean SAND, CALCAREOUS BUT With Ffew fo0SSils.

[Daxk greenish grey very CALCAREOUS and GLAUCONITIC, fine SAND richly
fossiliferous with mainly small calcareous molluscs.

Hard grey SILICEOUS and CALCAREOUS fine SANDSTONE. Fossils are of small

[

common

'z ¥N\'As above but no silica‘cémenting, very édft'énd'crumbly, calcaréous and

glaiiconitic. 5

PO Hiard grey SILICEOUS GANDSTONE as above

‘ i .
Softer crumbly very GLAUCONITIC and CALCAREOUS'SAND as above, Fossils

| more varied but mainly ?sponge spicules and mollusca. Hard silicéous

band 79.6-79.7 metres.

Gy

.7)/ Softer non-siliceous SAND as above, less calcareous and Fossiliferous) and

50 darker grey colour. Fossils mainly small.

likf\Hard STLICEOUS band as_above but only slightly calcareous

Softer non to faintly calcareous non-siliceocus fine SAND, Dark greenish
grey with little glauconite and fossil content slightly  clayey and more
compact than above. Interbedded hard and softer bands with common slightly
calcareous bands. Trace mica, Becomes brownish with pods of 1imoni te
with depth. : : : ‘ ~ ,

¥

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

fwith fossils common,

'SHEET Q.. OF 4




V{ELL‘: BARABBA NO. 7 v RECOVCRY( ?) /
DEPTH? : ABi i o ave: o 6 , %
100-158" CORE DESCRIPTION e 8

LOGGED BY: g,D, cocxsm-: L ; DATE: - ,s.‘,7.,7,7. R

GEFARTHENT U WERES 7™ QWA T MM IR [ AR e L.UNL.LNUUU::

{OR

GECH OGICAL DESCRIPTION OF CORE

it

';f111mon1t1c‘pods ,
_\Plght grey very CALCAREOUS CLAYEY fine SAND; veuxy GLAUCONITIC w1th few fossilg,

Slmllar to both units above - calcareous in some zones; faintly calcareous
1in others, calcareous zones fossiliferous and frequently mottled with orange

e Greenugrwy glauconitic faintly calcareous fine sand as above.

F)\As_above but calcareous and fossil rich :
. {As -above but. very calcareous and fossxllferous and greenish- orange
|’As_above but very coarse grained

=¥|As above but medium-fine grained

.;QAAS 2bove but hard Well compacted sands tone

'-;h As_above but much softer and with a green colour
‘£l As above but much less clay, carbonate and fossil content, becomzng falntly

‘"I calcareous and darker in colour.

7o nAs above but very calcareous

“"*1As gbove but faintly to slightly calcareous
:§3;#G above but very calcareous and fine grained
:'Y:[As ‘above but faintly calcareous

"5445 above but very hard and calcareous in part with fOSSilS often common

“"1As above but slightly calcareous with minor fossmls and hard bands, clayey
rriviand very fine grained and grey in colour,
o' lAs above but hard and SILICEQOUS

vas“above but softer and less siliceous, sIightly ©o moderately calcareous
%'cdwith common fossils.,” Becoming coarsely silty with some harder more siliceous

:'mfn£§UVé Dun SIITY “Very: Frite-dand With bioturbated appearance
“J:As above but Very calcareous and common fossils

st IodRs abowe DUt harder and S1LICEOUS

V:,zzAs above but less siliceous and softer
~m4/As sbove but harder and SILICEOUS

fros

(:IfAs above but softer and less siliceous. :
£7-iJAs_above but hard and SILICEOUS and common medium sized gastropods and
i

fr1es

/309 ’ 3

| A3%3153

other wolluscs,. .
As above but softer, less siliceous, darker and more pronounced bioturbation,

iyt

¥
LATIRITEN LYy

/40"” .

nmore fossils, glauconite and clay trace pyrite. :

Y ;.|As abové but SILICEOUS and common large turrvetellas. A thin bed of extremely
“Jeglauvconitic (30%) softer sand 129, 8-130.0 metres. -

'.-Grey softer very finely SANDY SILT, slightly to moderately calcareous,

jmore pyritic,. clayler and heavmly bloturbated toward base.,

' f Grey faintly calcareoUs LIGNITIC very CLAYEY SILT; sllghtly sandy in part Wlth
‘Ibyrite and small calcareous fossils common.

| ST
,»g‘ rebiderdetothiic

slightly carbonaceous, very GLAUCONITIG with minor pyrite and some calcareous
and trace fossils. Qulte bioturbated, Large turretellas common. Recoming

ark greenish grey CLAYEY very finely SANDY SILT, slightly to moderately
caleareous, carbonaceous and, in part véry cluyey. Common pyrite and fossils-

. +
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iFI¥L I

5L43hcalcareous, trace and turretellas.

(A

ark grey SIJTY LIGNITIC CLAY, falntly calcareous w1th small £0551ls pyrite

" land §1icken-sides common, ..
réy GLAUCONITIC CALCAREOUS slightly SANDY CLAYEY ILT as above.

f; AL oy GLAUGONITIC CLAYEY SILTY fine SAND as above, ngnltlc and very pymtlc '

Carbonaceous and commonly pyritic.
ark grey STLTY LIGNITIC CLAY as above. Falntly calcareous.

and . faintly calcareous,

?3’?”u1ght ‘grey extremely SILICEQUS SANDSTOVE vughy in part. i 1 &““‘3“‘°F 4

0
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GEOLGGY AL DESCRIPTION OF CORE

DEPTH ™
GRAPHIC
06

"‘/5{' nght to dark brown LIGNITIC SILTY very f1ne SAND, non—calcareous zones
A \of very dark very lignitic $and 'near top.

% Ag‘

Light grey very SILICEQOUS QUARTZITIC SANDSTONE as above, Common vughs
up to 15 mm in diameter. Thin veins of darker material frequently show
banding at 700 to core axis. .
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APPENDIX V

PALAEONTOLOGICAL REPORT ON

SELECTED BARABBA BOREHOLES



PALAEONTOLOGICAL REPORT ON SELECTED BARABBA BOREHOLES

BARABBA No. 1

A palaeontological sample collected from 66.31-66.37 m

contains the foraminifera Planorbulinella inaequilateralis

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 Sparganiaceaepollenites baruhgensis

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 Notorotalia sp. 1, hence

dating near the Oligocene/Miocene boundary. No Bolivinopsis

or Guembelitria were noted in these latter two samples.

‘BARABBA No. 5

A palynoiogy 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 palyhological 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.



-De

All floras were characteristic of the Late Focene

Sparganiaceaepollenites barungensis Zone. ‘Microplahkton

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 miéroplankton,

where present, belong to the Spiniferites biofacies (Harris,

W.K., pers., comm., 1977).

BARABBA No'. 7

Fbraminifera recognised in a sample from 108.48-108.53 m

inelude Amphistegina lessoni, Bolivinopsis cubensis and

Notorotalia sp. 1, which indicate a Late Oligocene age. In

a sample collected from the interval 117.55-117.60 m the

cubensis and Globigerina sp. aff. angulosuturalis were found

suggesting a middle Oligocene gge. A good latest Eocene=

‘early Oligocene fauna containing Chiloguembelina cubensis,

Guembelitria stavensis, Cassigerinella eocaenica, C. chipolensis,

sphaeroidinaabulioides, 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 STRATIGRAPHIC UNIT TAKEN FROM

P645/77 No. 1 Hindmarsh Clay

P646/77“ No. 1 Port Willunga Formation, Upper Hard Band
- P647/71 No. 1 Port Willunga Formation

P648/77 No. i Port Willunga Formation, Ruwarung Member

P649/77 . No. 1 Bedrock,‘Wéathéred Siltstone

P650/77 No. 1 Bedrock,‘Fresh‘Siltétone

P651/77 No. 4 Rogue Formation

P652/77 No. ‘4 Bédrock, Diamictitic Unit

P653/77 No. 4 Bedrock, Arkosic Unij:

P654/77 No. ‘Rogue Formation, Gull Rock Mémbér‘

P655/77 No. 5 Clinton Fofmation




 EXAMINATION OF SAMPLES FROM BARABBA GRAVITY LOW

1. PETROGRAPHY

Sample: 645/77; 1TS538635

-

Location:

Rock

Thin

Barabba No. 1, 33.43 = 33,52 m-

Name.
Silty,mudstone

Section:
The sample contains approximately 15% of quartz and less than 1% of

‘feldspar and these two constituents form detrital grains émbedded in

an abundant iron-stained ¢lay 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 motably well roundéd 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 nct more than

0.1 pm 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 ¢annot be determined optically since

- the material is extremely fine-grained and partly obscured by a pervasive

brown ferruginous stain. It is likely that the matrix is an argillaceous
material and‘in some pldces the material apped¥s to show a moderate bire-
fringence and mdy therefore be 1llitic¢. In general the matrix forms a

. random granular aggregate with no evidence of, for example, bulk extinction.

In one oY two pldces there are aggregatés of clay up to about 0,15 mm in
size and these do show weak preferred orientation and it is possible that
they represert 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 reagponsible for thé slight variations in the red to brown colotr of the
rock.

The sample is a silty mudstone characterised by a wide rangé of detrital

grain types even  though the great majority of these gra:ns consist of single
quartz crystals.



Sample: P646/77; TS38636

Locatlon,

Rock

Thin

Barabba No. 1, 66.53 - 66.60 m .

Name:

Limestone

Section: ‘
The rock contains appriximately 207 of quartz, 1% of feldspar and traces

of tourmaline and the remainder of the sample is caleite, 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’gendrélly 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
genetrally 0.1 to 0.2 mm in sizé. The origin of the latter cannot be
determined since they have mo 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 ?7gastropods and a few small coiled obJects

no more than about 0.2 mm in gizé: 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 sparitié c¢alcite but some still retain subrounded outllnes.
Tourmaline and ?muscovite .oceur ds rare detrital grains. ‘

The sample is a relatlvely quartz rlch and fossiliferous limestone cemented-

by sparitic calcite.




Sample: P647/77; 1538637

"Location: ‘
Barabba No. 1, 80.94 - 81.00'm

. Rock Name: .
Porous fossiliferous limestone

Thin Sectiom:
An optical estimate of the constltuents gives ‘the followmng.

%.

Calcite E 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 greén mineral tentatively identified as
chamosite.,  The thin $ection 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 agyregates 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 liess
“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 gralns 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 sllght 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 flne—grained green mineral which occurs in
some places in chambers in small fossil fragments (?foraminifera) and also
appears to form sub-circular pellets generally 0.1 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 ig a llmestone 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 tc have a large natural porosity.

‘'




Sample: P648/77: TS38638

Location:
Barabba No. 1, 89.60 ~ 89.62 m

Rdck Name:
‘ Silica-cemented sand

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

%

Quartz ' 40

- Cement ‘ 35«40 -
Calcite ‘ ‘ 15
Chamosite 5-10

" Tourmaline ; o 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 dngular to subrotw’ and most appear to retain their detrital
shapes. 1In many places graias 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 sizé 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 f1ne~grained
granular aggregates of calcité with a sub-rec¢tangular shape.

The sample contains a little green material similar to that descrlbed 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 .
cmatrix 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 it forms a homogeneous extismely fine~grained aggregate

in which 1ndiv1dual crystals can barely be identified.

Thesample is-a falrly'wellsorted but rather heterogeneous sandstone containing
quartz, fossil fragments and possibly pellets of c¢hamositic. material which

" has been cemented first by a sparse carbonate and mainly by an abundanc
aggregate of ehalcedonlc material. -



Sample:- P649/77; TS38639

Location.

Rock

Thin

VBarabba No. 1, 169.60 -~ 169.68 m

Name:
Silty mudstone

Section:
The sample consists of approx1mate1y 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 homogeneocus.

The detrital grains are commoniy 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/erystals most of which have

a distinctly irregular shape due to, reaction with the clay. No feldspar

was specifically ddentified in the sample but it is possible that if feldspar
had been present amongst the detrital materdial it may well have been complete:
replaced by the clay. The sample contains trace amounts of totirmaline 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 througl
the thin section and there is no bedding or layering defined by the distribut:

“or orientation of these grains.

The matrix material which comprises the bulk of thé 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 mateérial throughout the matrix. The proportion of
the ferruginous material varies a little from place to place in the section
and this defines patches which have a different cdlour. ‘As far as can be
determined these patches are probably in parallel lines with the bedding in
the rock but macroscopic examination of the thin section indicates that, if
bedding is present, then it is contorted and there is svidence of some kind
of micro-faulting or slumping which renders the beddiﬁg racher indistinct.

| The sample is a faintly bedded mudstone which contains a moderate proportion

of silt grade silicate grains.



Sample:  P6SO/77 1538640

Location:

Rock

Thin

Cexisting carbonate or phyllosilicate material is not possible to determire

Barabba No. 1, 185.68 ~ 185,79 m

Name ‘ : ‘ ]
Dolonitic and ferrugimous giltstone

Sectdion:

The sample is rather fine-grained and it is difficult to give proporticns
of the minerals present; however, the rock contains large amounts of quartz,
dolomite and ferruginmous material and smaller amounts of detrital tourmaline

and muscovite.

5

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-pgrained dolomitic
material and it is thought that the carbonate probably comprises more than

60% of the volume of the rock. Many of the quartz grains are isregular in
shape and few have sny direct evidence of baving been detrital grains. The
rock does, however, contain a 1ittle muscovite which forms extremely thin- flakes
up to about 0.06 mm in length. These flakes do not show zny preferred orientatiou
and they are widely distributed throughout the rock but probably form less than |
2% of the sample. Intergrown with these components is n oriented network of
opaque and semi-opaque ferruginous wmaterisl. The overall amount of this i
material defines beds in the sample but the network of ferruginous material is | }
oriented at an angle of abogt 45% to the overall bedding direction. Certain !
structures in the bodding are defined by variations in the amount of fine-grained
ferruginous m.terial and hence it appears that the rock has undergone probably
only a very small amount of deformation and this probably occurred while the

roek wae still in a plastic condition. It is not possible to understand why

the network of opague is oriented st such a consistent angle to the bedding.
There are a few veinlets of dolomitic material which are aligned parallel te

the orientation of the network of opaques and the presence of these may suggest
that there has been some post-depositionmal stress which resulted in fracturing = ¢
of the sample at a relatively high angle to the bedding. The presence of {
dolomite in fractures indicaies the mobility of rhis mineral and it is probable !
that the sample has been dolomitized but whether the dolomite has replaced pre-

s R
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from examination of the thin section.

The sample is 2 bedded, dolomitic siltstone in which a fine-grained aggregate
~f dolomite is the principal component. The sample contained a considerable
mount of dark ferruginous material forming 4 metwork aligned at a high angle
to the overall bedding directions ‘ : s

o i ek et ot h o
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Sample: P651/77; TS38641

Location:
Barabba No. 4, 61,70 - 61.76 m

Rock Name:
Caledreous and ?chamosgitic siltstone R

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

%
Quartz = .+ .35
Opaques and semi-cpaques ' 30
?Chamosgite ‘ 15,
Clay/pores o 15
Calcite ‘ 5
2Gypsum 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 obswured by goethite/limonite. The thin section
also contains a few large calcareous fossil fragments and there are
spherules of 7gypsum.

Quartz is present as angular equant grains generaily less than 0.04 mm in
size. The grains have irregular outlines and may well have been partly
corroded by adjacent fine-pgrained ferruginous material. Included with the
quartz in the classification above are a few grains of clear feldspar (whieh
together comprise probably less than 1% of the rock); the feldspar is. :
unugually 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 gralns which dre wunbably.
chamositi¢ but may also be glauconitic, These are generally sttuctureless
grains with apparently an extremely fine-grained granular texture. The average.
size of thege grains is about 0,2 #mm and hence they are notably larger than

© the grains of quartz. -Dark material in part forms an intergranular matrix
but there are somewhat more compact and dense dark aggregates which may
répresent graing of some kind. Such aggregates ranpe from equant patches
about 0.1 mm-in size to distinetly rectangular patches as much-as 0.5 mm in
length. To some extent these dark patchés resemble extremely densely iron-
stained caleite in some of the rocks from Barabba No. 1 but no calcite can

~be identified unsmbigucusly in the grains in this rock. Fragments of caloite
are clearly fossil fragments of some kind and most are extremely large (more

than 1 cm) .

The 1ntergranu1at maverial iti.the rock is rather difficult to define sdince
it consists partly of iron-stained material; partly of pores and probably
also of clear ¢lay material. The proportion of dark material varies
considerably from place to place in the section ard there is generally a
1ittle relatively clear c¢lay material around many of the quartz grains.
X-ray diffraction analysis would bé required to characterise this material
with confidence. The rock also contains small 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 lew bitefringence. The spherula¥ structures invariably have a well
defined radial texture and most are about 0.05 mm in size. These spherules
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may well represent a 1ittle authigenic gypsum which has developed in
the rock after deposition. :

The sampie is a rather immature siltstone which contains relatively
large grains/pellets of 2 chamosite and a few large fossil fragments.
The sample is cemented by iron~stained clay and possibly also by:a:
little authigenic gypsum. o



Sample: P652/77; TS38642

Location:
Barabba No. 4, 90.08 -~ 90.1 m

Rock Name:
Argillaceous fine-giained sandstone

Thin Section: -~ . _ ‘ , ‘
An optical estimate of the constituents gives the following:

g

T e

Quartz ‘ 50
Matrix clay 30
Feldspaxr - 7=10
Green &lay ' 5
Carbonate . .5
Opagues , 3
Tourmaline trace

i

The samplé is a fine-grained sandstone with a f£airly abundant argillaceous
matrix which is green in colour. There is dlso a little authigenic carbonate
which forms small patches. The sample contdins a sparse population of grains '
more than about 0.3 mm in size. ‘ ‘ :

Less than 10% of the sample consists of exceptionally large grains nopt of
which are 0.2 to about 1 mm in size. Both quartz and feldspar are present
amongst these grains and there is one large aggregate of a fine~grained
'sedimentary lithology which also forms a single grain. Most of these

Targer grains aye 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 appears to have been some
distortion of the grains during compaction and there are numerous long and
_concavo-convex grain boundaries. Feldspar grains are fresh and both plagiotlase
and microclifis were specifically identified in the thin section. Despite the
angularity of the grains there is considerable evidence that they have been
well sorted during traosport 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 from
the degradation of # small amount of lithic material. Some of the clay: shows
a distinct green coloutr and this material may be either glauconite or
. chamosite.  Such material is definitely a part of the clay matrix and is not
,detrital. L SRR

Carbonate is present as relatively large patches (commonly 0.1 to 0.6 mm in
‘gize) which are coarse-grained and irregular in shapes; The carbonate appeat’s
to have developed in the rock after deposition and hence is an authigenic
mineral possibly indicating relatively reducing conditions during some period
in the post-depositional history of the rock. : . '

‘Apart from a few unusually large grains this 48 a fairly well sorted fine-
grained sandstone which contains detrital gquartz and feldspar. There is
fairly abundant matrix some of which is probably either chamositic oxr
glayéonitic. The rock also contains a 1ittle authigenic carbomate.
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Sample: P653/77; TS38643

, Location: ‘
Barabba. No. 4, 93.00 - 93.06 m

Rock Nameid -
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 sediment 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 thege is some kind of micaceous schist) .

Quartz and feldspar have a granular texture and many crystals are more. than

1 fm in size. The crystals are irregular as in a granitic rock and there

is no evidence of any significant rounding of many of the ldrger c¢rystals

of both quartz and microcline. In some place, however, smaller crystals

may show some evidence of vounding and even of authigenic optically continious
overgrowths. Most of the feldspar in the rock is mierocline perthite amd

this mineral forms crystals ranging in size from about 2 mm to about 0.2 mi.

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
mica., 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 microcline
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"
saterial. In summary, cherefore, 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 rodification 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 constituynts‘gives the following:

7

Quartz : 95
Opaques ‘ : ‘ 2- 5
Feldspar ) : ‘ 2
Tourmaline ‘ trace~l
Zircon _ ‘ trace

The rarige of proportions of opaques and semi-opaques varies from place -
to placeé in the thin Section within the range quoted above. The sample
‘ds a compressed pure quartz sandstone which now has almost a granular
(rather than a clastiec) texture,

*

Quartz and feldspar grains show eviderice 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
deéformed during compaction and, probably, partial recrystallisation of
of the rock. Original grain shapes are preserved in those crystals which
show an annular ring of dark material which présumably defines the limits
‘of the original grain. As far as can be determined from this evidence -
the origipal 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 1ls present as a few untW1nned 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
atout 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 sesams comprise probably about 2%
“of thHe rvock, Iu other parts of the thin section, however; intercrystalline

semi~opaque material is abundant aund forms a virtvally 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 matarial

' 4is relatively abundant the quartzitic natufe 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 ahundant intercrystalline ferruginous material.

The sample is a pure 511iceous sandstone which has been compacted and which
has developed a granular texture. The rock containg traces of detrital
feldspar and tourmaline and some parts of the sample have a liktle inter-

sranular goethite whieh forms Filmg and snall cuspiate intergranular patckesd.
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Sample: P655/77; TS38645

Location: '
Barabba No. 5, 76.38 - 76.44 m

Rock Nameé:
Ferruginous sandstone

Thin Section: | ; ) ‘ )
An optical estimate of the constituents gives the following:

%
Quartz 50
Opaques and semi-Opaques . 30
Matrix ‘ . ‘ . 20
Tourmaline ; ‘ trace

Zircon ‘ : trace

The samplie consists essentially of an ill-sorted quartz sand but opagues
and semi-opaques ogcur both as relatively large compact patches and also

. obscure a considerable amount:of {ntergranular material. "Much of the
latter is probably iron-stained clay but slsewhere 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

' yaries 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 by 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 distinectly angular and this is almost certainly due to partial loss of
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 guartz therefore appears to be of the common OfF
pluteonic 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 ferrugirnous. The density of
the colour of this material varies considerably from plac¢e to place in the
thin section but mowhere can the exact mature of much of the matrix be
identified; it is likely from the fine-grained texture ¢f some of the

- .material that it is argillaceous but elsewhere there is some evidence of
secordary quartz having been partly replaced by goethite/limonite, From"
textures such as these there is a pradation to those areas of the thid
section in which intergranular material has been completely replaced by
opafues and quartz grailns now rest in a contiguous aggregate of this
material. ' o

Some places in the thin section simply consist of homogeneous compact
aggregates of dark material but because of the friability of the samplé,
these are associated with considerable pores in the section and it is not
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