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1. SUMMARY

An evaluation of the available data showed the potential for
Permian coal over large parts of the E.L.

A detailed gravity survey was undertaken to elucidate the
basement configuration within the inferred basin. The
interpretation of this data showed the basin structure

to be more complex than previously inferred from the regional
geophysical data.

A five hole drilling programme, partially based on the gravity
interpretation, is due to begin in the next quarter.

2. CONCLUSIONS

2.1 Intersections of Permian coal in the vicinity of the
E.L. by previous explorers indicates the probable develop-
ment of Mt. Toondina coal measures over the E.L.

2.2 The intra=-basin structﬁre trends N.W. - S.E.

2.3 To the west of the gravity survey area, deposition
of Mt. Toondina coal measures may be affected by basement
configuration.

2.4 There are sufficient low density sediments for the
development of the Mt. Toondina Formation over most of the
area.

3. 'INTRODUCTION

Exploration licence 924 (Plan SAa 756) was taken out as part
of the coal exploration programme of CRA Exploration Pty.
Limited within South Australia. Previous boreholes in the
vicinity have intersected Permian coal.

The tenement was granted to CRA Exploration Pty. Limited

on l6th November, 1981 for a period of twelve months.

This report details all work carried out by CRA Exploration
Pty. Limited within this E.L. prior to 16th February, 1982.

4, WORK CARRIED OUT

4.1 Data Acquisition

Data pertaining to the broad area was acquired. No specific
data was available for the licence area.



4.1.1 Regional geophysics

The regional gravity and aeromagnetic data was insufficient
to detail the basin and its detailed structure.

4.1.2 Previous Exploration

Newmont - Dampier, Australian Selection and the S.A.D.M.E.
have all drilled in the vicinity. Borehole logs were
acquired for these holes.

4,2 Data Evaluation

All the available data acquired was evaluated. The evaluat-
ion was undertaken by a contract geophysicist, B. Finlayson.
The report on the evaluation (CRAE report number 10909)

is presented as Appendix I.

4.3 Geophysics
4.3.1 Gravity .

It was a recommendation of the evaluation that a detailed
gravity survey be undertaken in the southern portion of the
E.L. 1In November - December, 1981 a detailed six line, 787
station, gravity survey was carried out by Solo Geophysics
(Plan SAal330). The gravity survey data for this "Nilpinna"
grid is presented in Appendix II.

The interpretation of the gravity data shows the intra-basin
structure of the basin to be more complex than previously
interpreted from the regional data. The intra-basin structure
is oriented N.W. - S.E. with a series of "highs" and "lows".
The overall pattern is of deepening basement to the north-
east. The basement in the western part of the survey area
may have influenced the deposition of the Mt. Toondina
Formation.

The interpretation was complicated in the north-eastern
parts of the survey area by the possible presence of Cambrian
dolomites.



The final report on the interpretation is awaited. It will
be presented in the next quarterly report.

5. PROPOSED DRILLING PROGRAMME

A five rotary-mud borehole programme is due to commence

in the next quarter (Plan SAal33l). Three of the boreholes
fall within the detailed gravity survey area and their
location is based on the interpretation of the gravity data.
The remaining two boreholes, in the north of the E.L.,

. were located from interpretation of the regional geophysical
data. .

The estimated borehole depths, estimated depths to .the base
of the Upper Permian and basement, and the rationale for
the borehole locations is presented in Table 1.

D.R., McBAIN

DRM/1mc’
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1982 ARCKARINGA BASIN DRILLING PROGRAMME - Wirrangqula Hill E
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L. 924 - Summary of Estimated Depths

and Rationale behind Borehole locations.

Major coal seams located in Upper Permian

Borehole Sites

Estimated Borehole*
Depths (M)

Estimated Depth to +
base of Upper Permian
(M)

Estimated Depth®*
to basement (M)

Rationale behind borehole location

(i)

310

320

270

204

270

300

290

300

125

270 (ii)

300 (ii)

500

850

204

- {iii)

- (iii)

Investigate coal development on sloping 5.w,
margin of large basement depression. Obtain
full stratigraphy to base of Upper Permian
in western area of E.L.

Investigate coal development in eastern
area of E.L., in area of shelving basement;
located in depression to N.E. of fault.
Obtain full stratigraphy to base of Upper
Permian in eastern area of E.L.

Investigate trough in S.W. corner of E.L.;
on the downthrown side of fault, for coal
development.

Investigate shallow coal development on
northerly shallow sloping shelf in south
of E.L. Provide information on L. Permian
and basement.

Investigate coal development, in the north
west of E.L., within a small gravity low.
Will determine potential of the north-
western portion of the E.L.

Investigate coal development, in the north
of the E.L. on a northerly slope environment.
Will determine potential of the northern
portion of the E.L.

TOTAL

1404
(excl. Site ()

* Depths interpreted from CRAE gravity data (except for G & H).

(i) Reserve borehole site,
(ii) Outside CRAE gravity survey area - 150 metres allowed for U.

(1ii) Outside CRAE gravity survey area

if meterage should allow,

Permian section,

=~ No basement depths calculated from regional data.




003

KEYWORDS

Warrina SH53-3, Arckaringa Basin, Cambrian, Permian,
Cretaceous, Tertiary, Boorthanna Formation, Mt. Toondina
Formation, Stuart Range Formation, Coal - black, Geophys-
aeromag, Geophys - grav, Drill - rotary, Data review.

LOCATION

Warrina SHS53-3 1:250,000

LIST OF PLANS

Plan no. Title Scale
SAa 756 E.L. 924 - Wirrangula Hill 1:250,000
SAa 1330 Wirrangula Hill E.L. 924 - 1:100,000
Nilpinna Gravity survey grid
SAa 1331 Wirrangula Hill E.L. 924 - 1982 1:100,000
Drilling Programme - borehole
location.

LIST OF APPENDICES

Appendix I - Wirrangula Hill E.L.A. 324/81, South Australia,
evaluation of coal prospect

Appendix II - Nilpinna Gravity survey grid data, December,
1981.



28°25'

28° 43’

_m ‘m
° o
P / o
bed s
28°17" 28°17’
s
o
N Wirrangula Hill *
i
1549 km.sq.
%
» Derangunabula Hill
- 28°43'
~
o
o
0
]

135°25'

010

C.R. A. EXPLORATION PTY. LIMITED

EL 924
WIRRANGULA HILL

Ref. WARRINA _SH 53-3

Scale 1:250,000 Drawn 5. W.

Author D. Mc8B. Repot No. 11101

Date MAY 1981

Plan No. 5Aa756




011

APPENDIX I

WIRRANGULA HILL E.L.A. 324/81, SOUTH AUSTRALIA,

EVALUATION OF COAL PROSPECT
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1. SUMMARY

The Wirrangula Hill E.L.A. overlies an area in which a broad
gravity low is defined by regional gravity data. Widely
spaced aeromagnetic lines across the area indicate a grad-
ually deepening section to the east broken by a series of
basement ridges and crossed by basement faults oriented

north westerly. A gravity survey to give greater resolution
to a drilling programme is suggested. The subsequent drill-
ing programme is sited to test the local gravity lows within
the regional feature for the potential development of Permian
coal measures.

2. INTRODUCTION

The outline of the Arckaringa Basin as it is presently
known has been compiled from available seismic and drilling
information, (Fig. 1) (Finlayson, 1981). The basin is
anintracratonic basin of Permian age, the development of
which appears to have been controlled by graben and half
grabens formed on an orthogonal set of north west and south
‘west oriented fractures.

This development may be a rejuvenation of an existing frac-
ture system as the Arckaringa Basin overlies extensions of
the ?Cambrian Eastern Officer Basin which have similar
orientations.

Within the Arckaringa Basin, the Permian sedimentary section
can be stratigraphically divided into a lower transitional
marine to lacustrine section which has had glacial influ-
ence at the base and an upper restricted non marine, paludal
to fluviatile section. These correspond to the Boorthanna
and Stuart Range Formations in the former case and the Mount
Toondina Formation in the latter.

Coal bearing strata occur in the upper parts of the Mount
Toondina Formation for which the type section occurs at
Mount Toondina on Oodnadatta 1:250 000 sheet approximately
30 kilometres north of the current E.L.A. Large subeconomic
deposits have been proven in the Wallira - Phillipson Trough
to the south of Coober Pedy 1:250 000 sheet and 'assumed'
deposits have been outlined in the Mount Furner trough 60
kilometres north west of Wirrangula Hill. Within these
deposits the coal bearing upper parts of the Mt. Toondina
Formation are preserved in down faulted "subsidence" basins
in which a low energy environment has been maintained.

Because Permian sequences within the Arckaringa Basin have
lower densities than the underlying sequences (Table 1),
these basins can on a regional scale be outlined by the
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existing gravity coverage although at a mean spacing of one
gravity station per 36 square kilometres, optimum targets
are not clearly differentiated and small basins may be
missed (Fig. 2).

The Wirrangula Hill E;L.A. covers one such regionally defined
gravity low.

The aims of this report were to examine existing information
in relation to the coal pProspectivity of the lease appli-
cation area and to suggest a programme of work which would
test the prospect for two types of situation.

The first situation would be where conditions were considered
to be optimum for development of Permian coal measures, the
second situation was to suggest areas where a prospect could
be outlined for shallow development. of coal measures.

Within the E.L.A. boundary at the time of consideration no
subsurface geological knowledge was available. Surface
geology was from photo interpretation and available in pre-
liminary format only.

Aeromagnetic cover is poor with five kilometre east west
line spacing flown at 460 metre barometric above sea level.

Bouguer gravity as mentioned above consists of regional

stations barometrically levelled and positioned from uncon-
trolled airphoto plots.

extrapolation of drillhole information from outside of the
lease area (Fig. 3).

3. WIRRANGULA HILL E.L.A. - PREVIOUS EXPLORATION

Newmont - Dampier exploration drillhole (Fig. 3) SR 14/2,
two kilometres east of the E.L.A. boundary intersected brown
coal from 129.08 metres to 130.75 metres with a possible
core loss from 99 to 129.08 metres (Wright, 1979).

This hole was sited on a gravity and magnetic high in the
search for Roxby Downs type base metals and was abandoned
when estimates of depth to basement were not considered
encouraging. The position is unfavourably sited in relation
to coal prospectivity and the above mentioned intersection
is thus. encouraging for the development of thicker accumu-
lations within down thrown basins in the area.

Australian Selection rotary drillhole MU-2 12 kilometres
west of the E.L.A. boundary also intersected one metre of




This hole was targeted adjacent to a gravity low and the
prospectivity is thus untested but encouraging. Australian
Selection drilled a fourteen hole percussion programme to
the west and south of the present E.L.A. without testing

the gravity depressions. Their programme confirmed that the
gravity highs have poor prospectivity.

4, INTERPRETATION

To assist in the interpretation of available data a crude
structural plan was drawn (Fig. 4), based on the sparse
aeromagnetic data. On this was outlined areas of suspected
uplifted basement. This was drawn by enclosing zones with

a similar frequency response and by estimating the depth by
half slope methods from the contours on two anomalies d; and
d,. A proposed lineament drawn through collinear inflexions
in the contour data isalso indicated. This may represent a
basement fault.

The existing gravity coverage outlines a broad gravity low
across the southern half of the E.L.A. (Fig. 3). Comparison
with the aeromagnetic data suggests a model for this gravity
low in which a gradually thickening section toward the east
is bounded in the west by a north westerly fault system
(Fig. 4). The existing data both gravity and magnetics is
insufficient to detail this basin and the extensions of
gravity cover over the southern half of the lease (area A,
Fig. 3) is recommended on a semi-regional spacing of 500 me-
tre spaced stations on lines oriented north easterly five
kilometres apart perpendicular to the proposed basin struc-
tures (approximately 400 stations barometrically levelled).
Because of the aerial extent of the gravity low, there is
potential in this area for a large deposit and reconnaiss-
ance drilling central to the regional gravity low is recomm-
ended early in an exploration programme at drill locations
1* and 2* (Figs. 3 and 4).

Drillhole 1* is the first priority hole in a section which
appears most favourable for development of Permian coal
measures. At least 100 metres of Mesozoic cover is expected
in this hole based on widely scattered drillhole information
outside of the lease area within the knowledge of the author.

Drillhole 2* is the second priority hole in a position where
magnetic basement is indicated to be shallow and where
gravity indicates a prospect of shallow development of coal
measures. . ’

The northern half of the lease (area B, Fig. 3) covers a

regional gravity high which is in part interpreted as due
to a change in basement type. This trends south westerly
and may mask local gravity lows which could contain small
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subeconomic coal deposits. Extensions of the semi-regional
coverage to define such local lows in this area at a later
stage is recommended if exploration of the southern half of
the lease is encouraging. Reconnaissance drilling of the
gravity lows is recommended.

Drillhole 3* is sited to test a small low in the northern
portion of the lease as is drillhole 4*. Drillhole 5% is
sited on a small low in a deeper portion and is expected
from the general concept of northward thickening Mesozoic
to locate Permian section at a depth of at least 150 metres.

In addition, aeromagnetic coverage of the southern half of
the lease should be considered as a second stage exploration
programme. Because the inferred prospective basins are
likely to be fault controlled, a detailed aeromagnetic sur-
vey would give valuable information on the structure of the
area. Coverage at 500 metre line spacing of the southern
half of the lease is suggested with flight orientation north
easterly perpendicular to the indicated magnetic features

or at such a direction as indicated by the proposed gravity
survey to be of greatest assistance in resolving structural
features.

5. PROPOSED EXTENSIONS

The accompanying Fig. 3 outlines a proposed extension to the
licence application subject to availability of ground.

The area includes the Australian Selection hole MU-2 (which
intersected one metre of Permian Coal) and covers the major-
ity of the regionally defined gravity low.

The extension to the south of Stuart Range Bore No. 2 covers
a similar small low in which there is a possibility of lo-
cating a small deposit (of the order of 100m. tonne).

Within this area a single gravity traverse south from Stuart
Range Bore No. 2 at a spacing of 500 metres with a follow

up drillhole (drill location 7*) within the gravity low is
recommended. A similar traverse south west from MU-2 to
define the gravity low adjacent to that drillhole with a
subsequent test drillhole is further recommended (drill
location 6*%*).

Within the proposed extension two additional reconnaissance
drillholes are recommended based on the existing gravity.
Drill location 9* is to test extension of the main gravity
- low to the south east and drill location 8* to test a small
depression to the south of the existing boundary.

* Recommended drillhole reference, table 2. Positions sub-
ject to completion of gravity survey (Figs.3 and 4) .
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6. SUMMARY OF RECOMMENDATIONS

1. Within outlined area A, Fig. 3 a semli regional gravity
grid of approximately 400 barometrically levelled stations
500 metres apart on lines five kilometres apart oriented

045°.
2. Extension of application area.
3. Reconnaissance nine hole drilling programme.

swrs

B. FINLAYSON

BF/pw
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TABLE 1 - DENSITY INFORMATION FROM THE ARCKARINGA BASIN

Stratigraphy , Density (tonne/m3)
Tertiary 1.9 - 2.2
Cretaceous 2.1
Permian .
- Mt. Toondina 2.1 - 2.2
- Stuart Range 2.3
- Boorthanna 2.4
Cambrian - I 2.71

- II 2.75

- III 2.4 - 2.5

- IV 2.2
Proterozoic 2.66

TABLE 2 - SUMMARY OF RECOMMENDED DRILLHOLES
- ESTIMATED DEPTH TO TOP OF PERMIAN (By broad inter-
polation from surrounding areas)

100 - 150 metres
100 metres
120 metres
150 - 200 metres
150 - 200 metres

U w N
¢+ e s e
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4.3 'Hydrogeology

Large volumes of brackish water have been located in
the Algebuckina and Cadnaowie coarse sand units. This
lgroundwater sub-basin of the Great Artesian Basin has
been described in detail in report by Mason .(1975)

and will not be further discussed here. )

4.4 Coal .
Carbqnaceous fragments were intersected in almost all
holes from the Cretaceous Cadnaowie to the Permian Mt.
Toondina Formation. Howévér, coal seam intersections’
were confined to MU-1, MU-2, MU-3, MU-8, MU-9 and

MU-13.

Coal in.the Mt. Toondina Formation was confined to

MU-3 (less than 50mm seams below 125 metres) and MU-2,
where a métre seam was intersécted from 81.5 to 82.5
metres; a 0.2m seam at 86.5 metfés, and seven 50mm

seams were intersected down to 101 metres. Below

this the sediments were not carbonaceous. Petrographic
analysis of coal from the interval 84-86 metres indicated
the coal was principally vit}inite with sub-ordinate

amounts of granite and inertinite. The coal was low

rank with an estimated violarite matter of 55%,

calorific value of 12,500 (Btu/lb) and low ash content.

Details appear in Appendix 2.

The metre intersection in MU-2 was the only Permian

intersection of note. This intersection is

...716
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surrounded by barren holes MU-13, MU-14, MU-3, MU-4,
MU-5 and Stuart Range No. 2, Therefore, the Possibility
of an economic development of coal is confined.té the
northeast, Where drillingijndicates the Permian is

-

greater than 100 metres below surface.

Coal in the Cadnaowie Formation was much more common

and widespread. Intersections included:

MU- 1 minor seam at 41 metres

MU— 3 1 metre seam 42-43 metres
4 0.05 to 0.2 metre seams 43-47 metres
few minor seams down to 66 metres

MU- 8 minor seams 66 to 80 metres; possibly
in the Jurassic Algebuckina Sandstone

MU- 9, minor seam 30-52 netres

MU-13 0.5 metre seam 28-29 metres
1 to 2 metre seam 56-58 metres
1 metre sean 59-60 metres
0.5 metre seanm 66-67 metres
minor seam 88-89 metres, probably in the
Jurassic Algebuckina Sandstone

Of these, the intersections in MU-3 and My-13 were

significant. These may in fact be the same horizon

and continuous. ‘However, the minor intersections in
MU-1 was not repeated in MU-14 and indicates a lack

of continuity of coal Seams in the Cadnaowie unit,

Coal has previously been intersected in the Cadnaowie
by Oilmin further to the north. The quality was poor,

as is the case in this area.

Three samples from MU-13 were submitted to Robertson

Research for analysis. See Appendix II. Intervals

[

<. /17
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ested were from 32-34 metres, 56-58 metres ang 59-60

®tres. All samples were similar being almost entirely

omposed of vitrinite, low rank, an estimated 55%

©latile matter, caloritic value of 12,400 Btu/1lb and

< low ash content.

—INCLUSIONS

—ze top of the Mt. Toondina Formation varies from 62
=3 106 metres below surface generally becoming deeper

= the north,

“zal was intersected in the Mt. Toondina Formation
=_y as a 1 metre seam in MU-2. Surrounding holes
_zdicate that the intersection is of no economic

szznificance.’

-cal was intersected in MU-3 and MU-13 in the Cretaceous
Zzdnaowie unit. This suggests a significant area
=derlain by coal greater than 1 metre thick. However,
e quality is poor and no economic depqsit is

:tasidered present.

“zere is little chance of significant coal deposits

Zear the perimeter of E.L. 184.

2ZCOMMENDATION

Yo further work is warranted,

' Y )
7 .M. G. MASO
SENIOR GFOLOGIST
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l1th May, 1981.

Memorandum to: . D.R. KENNEDY

Memorandum from: D.R. McBAIN

Re: V WIRRANGULA HILL - E.L. APPLICATION
) RECOMMENDATION

P

Newmont-Dampier drilled a cored borehole on their Cadaree Hill E.L..
the position is marked on the accompanying map.

The relevant borehole information is:

99 - 129,08 Core loss (considered unconsolidated - white
sand and coal fragments)

129,08 - 130,75 Brown coal

The coal analysis is as follows:-

AIR-DRIED % DRY
Moisture : 17.4 (Total ?) -
Ash ) 5.6 7.7
Volatile Matter 38.4 52.9
Fixed Carbon 28.0 39.4
Total Sulphur 0.64 -
Specific Energy 20.94 MJ/Kg 28.82 MJ/Xu

The seam as far as Newmont-Dampier were concerned was 1.67 metres, thou:in
this could extend upward due to 30 metres core loss in the roof, and thave

were no geophysical logs.

The coal quality data is slightly vague, particularly with regard to ash
and moisture. From the 3 volatiles one would expect the % moisture to be
higher. Therefore it could be assumed that probably this is not a true

total moisture figure,

The borehole above is on an E.L. area under application to another comgany;
however the proposed Wirranqula Hill E.L.'s eastern boundary is only
2.25 Kkilometers from the borehole.



The geophysical outlook for the Wirrangula ti1ll E.L. is reasonably
promising according to the general magnetics and gravity. These both
show a basin type feature. '

Regards,

T e s
) LY _l,—-

D. MCBAIN

DM/dp
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NILPINNA GRAVITY SURVEY GRID DATA, DECEMBER, 1981.



CLIENT:

GRID

DATE

T. 043

CRA EXPLORATION
NILPINNA

NORTHERN SOUTH AUSTRALIA
GRAVITY & OPTICAL LEVELLING
NOVEMBER/DECEMBER 1981
PHASE 1
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FOR: CRA EXPLORATION
31 OSMOND TERRACE,
NORWOOD, S.A., 5067

BY: SOLO GEOPHYSICS & CO.
3a McINNES STREET,
RIDLEYTON, S.A., 5008

Mobilising from Bulgunnia and restocking at Coober Pedy the

Nilpinna gravity and optical levelling survey commenced 19th.
November, 1981. After 25 days and completing 169 kilometres of the
220 line kilometre grid, the four man crew demobilised to Adelaide.
The survey party consisted of three SOLO operators (one of which
arrived Coober Pedy 23rd. November) and one CRAE field-hand. Access
to the grid from Coober Pedv is as follows:

From the Miners Store, travel 7.35 kms north on the Oodnadatta road
to the Nilpinna turn-off (not marked), then travel east on the
Nilpinna road 79 kms. (accumulated distance from the Miners Store)

to Marys Yard. The field crew camped at Marys Yard throughout the
duration of the survey after permission was obtained from Jim Nunn,
Manager - Nilpinna Station (call sign - 9 Oscar, India). Only the
southern portion of the surveyed grid was outside Nilpinna's Pastoral
lease, this falling within Crown land (see map).

Access to various parts of the grid was good and included a number
of tracks (single-cut with grader) originating from Marys Yard as
well as the Coober. Pedy road (double-cut with grader). Most tracks
'have been graded within the past six months while Marys Yard was
constructed last year. Fences enclose the grid but can be dropped

with considerable ease as per instruction of Jim Nunn.

SURVEY DETAIILS:

The grid origin was either Newmont drill-hole SR-14 or BAl4/8?

(only one could be found). A magnetic bearing was calculated from
the proposed CRAE traverses off the Warrina 1:250000 sheet. When
applied this bearing aligned exactly with a previous traverse
undertaken by SOLO in 1978 for Newmont Pty. Ltd. The base line,
designated co-ordinates of 50000N, is 8.2kms from the averaged’
position of the Newmont drill-holes. Traverses bearing 033 magnetic’
are positioned every 5 kms along the base-line (see map) , with the
most easterly designated co-ordinates of 100000E. Steel pickets

were sited at the end of each traverse. Located at the intersections
of traverses and base-line are three metre lengths of polypipe. Steel
spacers and wooden dumpy pegs, marking the site of gravity measure-
ments are alternately sited every 200 metres along the traverses.
Distances were measured with a specially calibrated odometer.

Gravity loops were kept to within two hours duration. Five main
gravity bases located every 5 kms along the baseline formed the

basis of all the further gravity work completed along the traverses.
These bases numbering 1 - 4 inclusive and 28 were tied in an A-B-A-B-A
manner. The remaining gravity bases were tied in an A-B-A-B manner,
in that a drift corrected value taken from the end of a gravity loop
was repeated to ensure its accuracy and correct comparison to the
initial base (in all 29 bases, checks proved a better than .05 mgal
accuracy and most better than .02 mgals). See map for distribution

of gravity bases.
Cont L 1
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Base one, 50000N/100000E was given an assumed observed gravity
value of 979200, the survey was made arbitary to this point.
Drifts encountered throughout the survey were moderate averaging

.05 mgals per hour.

Station 54600N/100000E had an assumed elevation of 250 metres.
All stations were optically levelled.

The fanfold data contains the original field data in loop format
with station co-ordinates, station I.D., instrument reading in
scale divisions, time and elevation. Also listed are ‘the observed
and theoretical gravity plus Bouguer gravity at 2. l, 2.4, 2.67

and 2.8 gm/cc.

The line files of the various traverses are listed with station I.D.,
station co-ordinates, elevation, loop number and ten Bouguer
densities at 0.1 gm/cc steps over a range from 1.8 to 2.7 gm/cc.

INSTRUMENTATION_ SUPPLIED_FOR_THE SURVEY:

Two LaCoste & Romberg temperature compensated grav1meters G#037

and G#56l.
One Pentax and one Sokisha automatic engineers level.

Two five metre staffs.
Two electronic vehicle odometers.
Complete camping gear for four man crew.

INSTRUMENTATION DAMAGED:

One tent completely written off and the second badly damaged.
Gas bottle (bleed valve sheared). :

Tripod (level screw sheared).
Two hammers - one lost, the second broken.

One reclining chair.
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1. ~ SUMMARY

The gravity survey covering the southern half of Wirrangula
Hill Exploration Lease has highlighted three gravity zones;
two extended positive gravity highs and a broad gravity low.
The gravity low has been interpreted as resulting from a
series of elongate Permian depressions, with potential for
development of Mt. Toondina Coal Measures, separated by
_narrow basement ridges. Within the gravity low a contour
plan of depth to basement has been produced by comparison
of gravity and magnetic estimates.

A six hole drilling programme of 1 375 metres has been
suggested based on the interpretation.

2. INTRODUCTION

Following an earlier evaluation of the scant available data
relevant to the Wirrangula Hill lease area (Finlayson,
198l1a), a gravity survey was carried out for CRA Explor-
ation Pty. Limited by Solo Geophysics and Co. in December,
1981.  This survey of five 'east' grid lines and one 'north'
grid line contained 787 gravity stations spaced 200 metres
apart on 'east' line and 500 metres apart on 'north' lines
and optically levelled. Due to the long transits to the
nearest known benchmark and permanent gravity station an
arbitrary topographic level and gravity value were assumed.
Pos1tlon1ng of the grid 1s relative to local landmarks with
'east' lines oriented 033° magnetic. Accuracy of the survey
appears good with ties less than 0.05 milligal. Positioning
may need to be confirmed relative to lease boundaries par-
ticularly as the base reference point (SR-14/2 ? Fig. 1) was
not positively identified nor was its true position known,

(Appendix I).

Gravity data were made available in the form of raw data,
drift corrected observed, theoretical and Bouguer gravity at
densities 2.1, 2.4, 2.67 and 2.8 gm/cm’. Proflles and plots
of Bouguer values at a calculated 2.1 gm/cm density were ‘
supplied at 1:50 000 and 1:100 000 scale. Interpretation of
the gravity data sought to, within the limitations of control,
model the thickness of Permian section and suggest:

{a) drillhole sites where Mt. Toondina Coal Measures were
most likely to occur and

(b) drillhole sites where a shallow intersection of Mt.
Toondina Coal Measures was likely.
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The available information (Figs. 1, la) limits the interpre-
tation in that: '

i. there is no stratigraphic control within the lease
area,

ii. aeromagnetic coverage (five kilometres east west lines
flown at 460 metres barometric), is of poor quality,

iii. for the present survey, at five kilometre line spacing
and 200 metre station spacing correlation of features from
line to line is interpreted with some uncertainty,

iv. there are a large number of possible components to the
gravity field.

In this interpretation 'basement' and 'cover' are used in the
sense of a Pre Permian base to a Permian and Post Permian
sequence. Within the lease area the possibilities for base-
ment are:

1. Pre Cambrian crystalline rocks. These occur in shallow
boreholes to the south of the lease area (Fig. 1) but are,
within the lease area, of unknown extent and density vari-
ation.

2. Pre Cambrian sedimentary rocks. These occur in subsur-
face drillhole intersections to the south east of the lease
area on the Stuart Shelf (Fig. 2) where the Adelaidean se-
qguence has a range of densities from 2.50-2.85 gm/cm3. A
regional negative response is normally associated with the
thicker portions of this sequence.

3. Cambrian sedimentary rocks. These occur beneath the
Boorthanna Trough to the east of the lease area (Fig. 2) and
have a range of densities from 2.35-2.85 gm/cm3® including a
thick dolomite section with density 2.7-2.85 gm/cm?3.

3. PROCEDURE

The gravity data was contoured by hand from plots of Bouguer
Gravity supplied at a scale of 1:50 000 and calculated at a

density of 2.1 gm/cm?® (Fig. 3). This density was considered
appropriate to the Mesozoic cover rocks and thus to minimise
topographic variation effects. Regional data from the South
Australian State Gravity File (S.A.S.G.F.) were incorporated
where possible into the survey data. These points are baro-
metrically levelled and plotted from uncontrolled airphotos.
Their fit is only fair and three points were rejected as in-
correct. A level adjustment was made to S.A.S.G.F. points
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by adding the mean difference between S.A.S.G.F. points and
current survey points to each S.A.S.G.F. point. This adjust-
ment is limited in accuracy by the errors of positioning and
reading in the two surveys and by errors arising from incorr-
ect extrapolation of values in comparing the two surveys.

For the complete set of points, an attempt was made to sep-
arate the potential field data into two components of base-
ment and cover. The regional or basement response chosen
was a constant plane of 32 milligals with no gradient. This
was arrived at by interpretation of the South Australian
Bouguer Gravity Map at 1:10° scale and by the comparison of
the survey data with S.A.S.G.F. points as mentioned above.
Residual values were calculated for each point by subtract-
ing the reference value from each Bouguer Gravity value.
Along each profile then the residual values were modelled
using a basin model inversion programme on a Tektronix 4052
computer. These profiles were compared with magnetic depth
to basement estimates interpreted for the area (Fig. 4 and
Appendix II). The depth estimates were arrived at by enclos-
ing zones of similar frequency response on the 1:250 000
scale aeromagnetic map of Warrina and by calculating depths
at two points d, and d, (Fig. la) by half slope methods to
calibrate the zonal division.

Alternative methods of arriving at a regional-residual sep-
aration were tried. A first order polynomial fit to the
complete set of data was tested as a regional component and
the residual which resulted from the subtraction of that
surface was modelled and compared as above.

Finally a first order polynomial fit was made to the limited
number of data points in the survey which compared with the
200 metre plane of the depth to magnetic basement estimates.
The residual which resulted from the subtraction of that
surface was again modelled as above.

Both polynomial fit regionals were found to be unsuitable
largely because they sampled the area of interest only and
the resultant surface produced in each case was distorted
by the anomalies which were the subject of this interpre-
tation. The manually selected regional-residual separation
was found to give the best overall fit to the aeromagnetic
depth to basement sketch (Fig. 4 and Appendix I1I).

From the profiles of the chosen models and the print output.
from those models (Appendix III)a contour plan of depth to
basement was drawn up (Fig. 5) and drillhole recommendations
are based on the profiles and that plan. For each drillhole
an approximate three layer model was then used to give an
estimate of likely thickness of the lower density Mesozoic
and Upper Permian section. This model assumed values of
2.15 gm/cm?® for the low density layer 2.35 gm/cm3 for Lower
Permian and 2.65 gm/cm3® for crystalline basement c.f. table
1. These densities have not yet been confirmed in the area
and the whole modelling procedure is without adequate con-
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trol for the figures produced to be reliable. They should
initially be used as a guide only. Samples of material
should be measured for density as part of further evaluation
following drilling and density logs should be run on com-
pletlon of each drillhole.

4. INTERPRETATION

Within the Arckaringa Basin gravity depressions are normally
associated with thick development of Permian sediments and

Mt. Toondina Coal Measures have been outlined within these

in places (Finlayson, 1981b). However in those areas over-
lying sub basins of the ?Cambrian Eastern Officer Basin, this
simple model does not necessarily hold. Within the Boorthanna
Trough to the east of the lease area (Fig. 2), dense dolo-
mites lie beneath the Permian section and in places these

have been uplifted relative to surrounding low density Per-
mian sediments creating a more complex gravity picture. 1In
addition deep basement contrasts may further complicate the
picture.

In the Wirrangula Hill Lease area all of these components
may be present. The applied separation of the gravity field
into regional and residual components is only a partial sol-
ution to the problem of separation of basement and cover
response and the area can be divided into three zones (Figs.
1, 3 'and 5).

A. This broad gravity negative (Figs.l,3and 5) can be. inter-
nally divided into a series of elongate highs and lows which
are interpreted as Permian depressions separated by basement
ridges. Continuity of Permian may occur over the ridges and
testing of at least one ridge is recommended by drillhole.
The depressions are the optimum sites for development of
thicker Permian coal measures. Within this zone the modell-
ing procedure is considered to have the most reliability
although the influence of adjacent zones will influence that
reliability close to the margins.

B. This zone is a broad gravity positive with a gradient

zone marking its southern boundary. It is elongate to the
north east and over its extent there is a broad correspondence
between depth to magnetic basement and gravity response c.f.
Fig. 4. Relatively shallow magnetic basement is inferred

on both sides of the gradient zone which bounds the feature
and an intracrystalline basement density variation is stron-
gly suggested to account for this anomaly.
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C. This zone is a narrow elongate gravity positive oriented
, south easterly across the northern portion of the survey
area. Along this feature magnetic basement depth increases
with gravity response and two alternative hypotheses are
suggested (Fig. 6).

Hypothesis 1

‘The gravity ridge is the result of an intrabasement density
change. The anomaly corresponds with a magnetic high and

on this coincidence Newmont Pty. Ltd. drilled SR/14 to the
east of the lease area in the search for Olympic Dam type
basement mineralisation. They abandoned that hole at Cadaree
Hill at 195 metres in Mt. Toondina Beds when estimates of
depth indicated too deep a target. 1In that hole they inter-
sected possible coal measures from 89 to 129 metres. Coll-
apse of the section occurred and only 1.5 metre of core was
recovered from the interval. This hole suggests that a
continued increase in Permian thickness conformable with
magnetic basement is possible.

Hypothesis 2

The gravity ridge is the result of a development of a
?Cambrian dolomite filled trough. The gravity ridge coin-
cides with a depression in magnetic basement at a point where
the gravity anomaly is greatest and a weak depression may
extend on strike of the gravity anomaly to the north west.
To fit the gravity information some uplift of the dolomites
must be present. A similar structural. setting is implied

at Mt. Toondina to the north of the lease area in the
Boorthanna Trough. Such uplift may bring deeply buried coal
measures closer to surface as at Mt. Toondina where the type
section for the coal measures is found in outcrop. The
shallow intersection of coal in SR-14 is compatible with
this hypothesis and further testing is suggested.

5. DRILLHOLE RECOMMENDATIONS

Using the profile estimates of depth (Appendix III) suggested
drillholes were approximately modelled to obtain an estimate
of likely low density Mesozoic Upper Permian sediments.
Because of the uncertainty in the overall interpretation,
these figures, table 2, should be used as an initial guide
only.

.



Six drillhole positions have been suggested (Figs. 1, 3, 5
and Appendix II).

A. This drillhole is sited to test a gravity depression at
44200N on line 85000E. At this site a depth to basement of
810 metres has been interpreted. From modelling, a 300 metre
section of Upper Permian plus Mesozoic can be expected. This
site is optimum for the development of coal measures within
this 300 metre section.

B. This drillhole is sited to test the main elongate grav-
ity low on line 95000E at 48000N. At this site the total
depth to basement is considered to be approximately 850
metres and a 300 metre section of Upper Permian plus Meso-
soic is indicated. As the interpretation at this point is
subject to the hypothesis accepted for the gravity high to
the north of this point, these depths should be used as a
guide only.

C. This hole tests the edge of a gravity low indicated by
l1ine 80000E at 30200N. A depth of 650 metres is expected for
basement with 250 metres of low density sediments. This hole
may not be optimal for development of coal within the indi-
cated depression but will indicate the potential of that
depression near its margins. Further outlining of this
depression may then be warranted at a later stage.

D. This hole is sited over a possible uplifted block on
which shallow coal measures may be preserved. The position
suggested is on line 90000E at 42800N where 150 metres of
low density sediments can be expected over a basement at

250 metres.

E. This hole on line 90000E at 34400N is sited to test a
shallow shelving section where basement is expected at 200
metres with 125 metres of low density sediments.

F. This hole is sited on the northern end of line 95000E

at 61000N. At this point depth to Permian is unknown. If
Cambrian dolomites do occur they will significantly affect
the potential field (Table 1). A maximum of 250 metres of
low density sediments are expected although this figure
should be used as a guide only. The figure is arrived at

by modelling a dense (2.8 gm/cm?®) section overlying magnetic
basement (2.65 gm/cm®) and covered by 2.25 gm/cm?® material.
This model implies relative uplift of dolomites and deeply
buried coal measures may have been brought to a shallow
depth in this locality. SR-14/2 intersected at least 1
metre of coal at a depth of 89 metres with a collapsed section
to 129 metres. ‘
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TABLE 2 - SUMMARY OF SUGGESTED DRILLHOLES

Estimated Estimated
Line Position Upper Permian
+ Mesozoic* Basement Depth
a 85 000 44 200N 300 810
b 95 000 48 000N 300 850
c 80 000 30 200N 250 650
d 90 000 42 800N 150 <250
e 90 000 34 400N 125 200
f 95 000 61 000N 250 1 500

1 375m

* Guide for drilling only

TABLE 1 - DENSITY INFORMATION FRCM THE ARCKARINGA BASIN

Tertiary 1.9 - 2.2 gm/cm?
Cretaceous \ 2.1
Permian ?
- Upper - Mt. Toondina 2.1 - 2.2
- Lower - Stuart Range 2.3
- Boorthanna 2.4
Cambrian (dolomites) 2.7 - 2.85
Pre Cambrian (sedimentary) 2.60
Pre Cambrian (crystalline) 2.65
KEYWORDS

Warrina SH53-3, Arckaringa Basin, Cambrian, Permian, Cretaceous,
Tertiary, Stuart Range Formation, Mt. Toondina Formation, Boorthanna
Formation, Coal-black, Geophys-gravity, Geophys-magnetics,
Drill-rotary.

LOCATION

Warrina SH53-3 1:250 000

B. FINLAYSON
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APPENDIX I

NILPINNA GRAVITY & OPTICAL

LEVELLING SURVEY
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FOR: CRA EXPLORATION
31 OSMOND TERRACE,

NORWOOD, S.A., 5067

BY: SOLO GEOPHYSICS & CO.
3a McINNES STREET,
RIDLEYTON, S.A., 5008

Mobilising from Bulgunnia and restocking at Coober Pedy the

Nilpinna gravity and optical levelling survey commenced 19th.
November, 198l1. After 25 days and completing 169 kilometres of the
220 line kilometre grid, the four man crew demobilised to Adelaide.
The survey party consisted of three SOLO operators (one of which
arrived Coober Pedy 23rd. November) and one CRAE field-hand. Access
to the grid from Coober Pedv is as follows:

From the Miners Store, travel 7.35 kms north on the Oodnadatta road
to the Nilpinna turn-off (not marked), then travel east on the
Nilpinna road 79 kms. (accumulated distance from the Miners Store)
to Marys Yard. The field crew camped at Marys Yard throughout the
duration of the survey after perm1551on was obtained from Jim Nunn,
Manager - Nilpinna Station (call sign - 9 Oscar, India). Only the

' southern portion of the surveyed grid was outside Nilpinna's Pastoral
lease, this falling within Crown land (see map).

Access to various parts of the grid was good and included a number
of tracks (single-cut with grader) originating from Marys Yard as
well as the Coober.Pedy road (double-cut with grader). Most tracks
have been graded within= ‘fhe past six months while Marys Yard was
constructed last year. Fences enclose the ‘grid but can be dropped
with considerable ease as per instruction of Jim Nunn.

SURVEY DETAILS:

The grid origin was either Newmont drill-hole SR-14 or BA14/8?

(only one could be found). A magnetic bearing was calculated from
the proposed CRAE traverses off the Warrina 1:250000 sheet. When
applied this bearing aligned exactly with a previous traverse
undertaken by SOLO in 1978 for Newmont Pty. Ltd. The base line,
designated co-ordinates of S50000N, is 8.2kms from the averaged-
position of the Newmont drill-holes. Traverses bearing 033 magnetic’
are positioned every 5 kms along the base-line (see map), with the
most easterly designated co-ordinates of 100000E. Steel pickets
were sited at the end of each traverse. Located at the intersections
of traverses and base-line are three metre lengths of polypipe. Steel
spacers and wooden dumpy pegs, marking the site of gravity measure-
ments are alternately sited every 200 metres along the traverses.
Distances were measured with a specially calibrated odometer.

Gravity loops were kept to within two hours duration. Five main
gravity bases located every 5 kms along the baseline formed the
basis of all the further gravity-'work completed along the traverses.
These bases numbering 1 - 4 inclusive and 28 were tied in an A-B-A-B-A
manner. The remaining gravity bases were tied in an A-B-A-B manner,
in that a drift corrected value taken from the end of a gravity loop
was repeated to ensure its accuracy and correct comparison to the
initial base (in all 29 bases, checks proved a better than .05 mgal
accuracy and most better than .02 mgals). See map for distribution

~of gravity bases. ..
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Base one, 50000N/100000E was given an assumed observed gravity
value of 979200, the survey was made arbitary to this point.
Drifts encountered throughout the survey were moderate averaging

.05 mgals per hour.

Station 54600N/100000E had an assumed elevation of 250 metres.
All stations were optically levelled.

The fanfold data contains the original field ‘data in loop format
with station co-ordinates, station I.D., instrument reading in
scale divisions, time and elevation. Also listed are -the observed
and theoretical gravity plus Bouguer gravity at 2. 1, 2.4, 2.67

and 2.8 gm/cc.

The line files of the various traverses are listed with station I.D.,
station co-ordinates, elevation, loop number and ten Bouguer
densities at 0.1 gm/cc steps over a range from 1.8 to 2.7 gm/cc.

INSTRUMENTATION SUPPLIED FOR_THE_SURVEY:

Two LaCoste & Romberg temperature compensated gravimeters G#037

and G#561.
One Pentax and one Sokisha automatic engineers level.

Two five metre staffs.
Two electronic vehicle odometers.
Complete camping gear for four man crew.

INSTRUMENTATION DAMAGED:

One tent completely written off and the second badly damaged.
Gas bottle (bleed valve sheared).

‘Tripod (level screw’ sheared).
Two hammers - one lost, the second broken.

One reclining chair.

R. ANNETT - Senior Surveyor - BSc., A.R.S.M., A.I.M.M.
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APPENDIX II

INVERSION PROFILES CALCULATED




T

R o

MILLIGALS

0.80

- WIRANGULA HILL S2008N

Ap = =-B.4 gm/cc CALCULATED
: ITERATION 3
MAGNETIC DEPTHS (POOR REUABILITY
-2.60 -SEE TEXT)
-5.29
GRAVITY ZONE A
-7.86
-18.40 |
~13.09 84.6 89.2 93.8 98.4 1030
. 1 . . . . .
| I —— ) —16.6
—1.2

1.7 DEPTH "BELOW
SURFACE IN KM.

—42.3

—42.9

-13.8



0.00

WIRANGULA HILL 80000t

OBSERVED - - -
Ap = —0.4 gm/cc

CALCULATED
ITERATION 3

2.40 ' 4+ MAGNETIC DEPTHS (POOR RELIABILITY
we B ' — SEE TEXT
GRAVITY ZONE A . ' , )
9
< —-4.80
D)
H
|
3
-
T .7.20
-g.680
* RECOMMENDED
2 ea DRILLHOLE *C*
-12. 1 L 1 ! . N
L., . 29.0 | 33.0 370 - _41.0 45 J0
; \-I\L o S— _r—""—“"—_J—. 4 - ——L‘—'_L__.’—_—J__'[
| —_—  _ — ) ‘ ) ‘—ﬁ_a_s
- 1.9
115 oeprn erow
SURFACE IN KM
-4 2.9
—42.5
13,0




-4.20

MILLIGALS

-6.80

-9.49

-12.00

Ap

8.4 gm/cc

® 2 @

- WIRANGULA HILL 80000 E2

—W—~_
| I} i

— L SN S S
47.2 : 49.3 S1.5 B3 =TT 85 B
)

|
o]
(%2}

DEPTH BELOW
SURFACE IN KM.

. : — 1.1
GRAVITY ZONE 8 .

OBSERVED  — —- — =
CALCULATED ———
ITERATION 3

+ -MAGNETIC DEPTHS(POOR RELIABILITY
~ SEE TYEXT)



R

0.00

-2.49

-4.80

MILLIGALS

-7.20

-9.60 -

-12.00

1

WIRANGULA HILL 85000 €. OBSERVED
Ap = —0.4 pm/cc ' CALCULATED
ITERATION 3

+

GRAVITY ZONE A

RECOMME NDED
\ ORILLHOLE

\AI

V’

1 A

445 48.6
1
Jr——-———'——TJ ° >
+ _'—‘“""_L_.__. R S

—41.0
1.5
2.1
—H2.6
-4 3.1

MAGNETIC DEPTHS{POOR RELIABILITY

- SEE TEXT)

DEPTH BELOW
SURFACE IN KM
* .




0.00

-2.40

MILLIGALS
i
.
(]

-7.28

~8.608

-12.00

- WIRANGULA HILL 8S©@RE.2
Ap = -B.4 gm/ce

OBSERVED — — — —
CALCULATED

ITERATION ? . MAGNETIC DEPTHS {POOR RELIABILITY

. - SEE TEXT)
~ GRAVITY ZONE A
GRAVITY ZONE B87?

b ! 1 ] L L
52.9 56.6 8.4 64 1 676
. N -~ 0.5
-4 0.9

- 1'% oeem seiow

SURFACE IN KM

-41.8
-42.3
—J 2.8



WIRANGULA HILL 90B82E

8.8 . OBSERVED ~ — — — —
Ap = —-B.4 gm/cc : CALCULATED —4m8 ——
ITERATION 3
o -2 49 . "+ MAGNETIC DEPTHS (POOR RELIABILITY
Lo - SEE TEXT)
_ GRAVITY ZONE A
T Z-4.88 -
2 5
k3 H
. A
w4
* T 500 |
-9.68 + .
- * RECOM MENDED RECOMMENDED \/
—12 .22 DRILLHOLE ‘€’ N C DRLLHOLE ‘D, 1 J
b= . 36.9 39.9 [ 439 47.8 51.8
9.9
1.9
41.5 _
DEPTH BELOW
SURFACE IN KM
—-42.8
—12.5

- 3.8



0.00

MILLIGALS

1

WIRANGULA HILL 90088 Et.2

OBSERVED —— — —
ap = 784 emree CALCULATED ——
ITERATION 2 )
+ MAGNETIC DEPTHS (POOR RELIABILITY
—2.48 - .SEE TEXT)
-4.80 |~
GRAVITY ZONE C
~7.20
-9.60
-12.00
_—
,
. et
11 peete selow
SURFACE IN KM
41.4
~41.8
—-2.2




s C.L?q.

0.009

-2.60

MILLIGALS
b
n
[\Y)

~7.80

-18.40

-13.20

Ap = -0.4 gm/cc

— WIRANGULA HILL 95880E

GRAVITY ZONE A

OBSERVED _——— -
CALCULATED —m
JTERATION 3
+ MAGNETIC DEPTHS (POOR REUIABILITY
- SEE TEXT)

GRAVITY ZONE C

RECOMMENDED
DRILLHOLE
1 . 1 'A It L
49.0 43.8 4719 S1.8 _‘__/_55—6
. T i

!5 oerrn BEOW
SURFACE IN KM

—-2.8

+2.5

- 3.0



— WIRANGULA HILL 10DQBRE ]
LAp = —B.4 gm/cc . CALCULATED

MILLIGALS

B
~

OBSERVED. — — — —
ITERATION 3

+ MAGNETIC DEPTHS{POOR RELIABILITY
- SEE TVEXT)

GRAVITY ZONE A

GRAVITY ZONE C

L J
42.9 45.8 48.6 | S1.5 54.4

m DEPTH BELOW

l — 1.1 SURFACE IN KM




219

APPENDIX IIT

PRINT OUTPUT OF INVERSION PROFILES
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ERRREERAEREXERERAFIREERFLERREIRE

* WIRANGULA HILL 50000N =«

EREEREEEEERE AR SRR RRSE

0BS. DATA : FILE 43

TITLE : NILPINNA 50000N

DEPTH TO TOP OF MODEL 1.0E-3 KILOMETRES

NUMBER OF SIDE PRISMS = S
DENSITY CONTRAST = ~0.4
DATE : 2Z:1,8%2
ITERATION NUMBER 3
ST.NO. X{KM) T(KM3 G (MEAS) G(CALC? DIFF
1 80.0C0O 0.175 -3.680 -3.680 G.000
Z 81.000 d.333 -6.100 -6.102 0.00z2
3 82.000 0.581 -8.530 -8.527 -0.002
4 83.000 0.594 -8.98GC -8.97% -0.001
5 84,000 0.471 ~-8.250 -8.254 0.00¢
& - 85.000 0.483 -8.17G -8.167 -0.003
7 86.000 0.468 -&.220 -8.222 0.00z
8 87.000 0.5z1 -8.770 -8.77 0.00G6
9 88.000 0.545 -9.290 -5.287 -0.06G62
10 89.000 0.575 -10.000 -10.016 G.G10
11 90.000 0.729 ~11.140 -11.125 -G.015
12 21.000 0.701 -11.390 -11.3%2¢ G.G60¢
13 92.000 0.686 -11.490 -11.495 0.005
14 - 93.000 G.734 -11.790 -11.78% -0.008
15 94.000 0.715 -11.850 -11.853 G.003
16 75.000 0.719 -11.990 -11.98% -0.001
17 96.000 0.747 . -12.300 -12.304 0.004
18 97.000 0.799 -12.640 -12.635 -0.005
19 28.000 0.786 -12.610 -1z.607 -0.003
20 %9.00C 0.734 -12.370 -12.375 0.005
21 100.000 0.749 -12.430 -12.4628 -0.00z
2z 101.000 0.780 ~-1Z.640 -1Z.643 0.003
23 10z2.000 0.809 -12.760 -12.752 -0.608
24 103.000 0.764 -12.550 -12.553 0.0C3

STANDARD DEVIATION OF GRAVITY DIFFERENCE = §.005
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ERRERAERRERRRRAXRRANNERRER
+ WIRANGULA HILL 80000 +#

ERERERREEFRERARLAREIRERSIRAE

0BS. DATA : FILE 35

TITLE : NILPINNA 8000E 100,166

DEPTH TO TOP OF MODEL

NUMBER OF SIDE PRISMS = 5
DENSITY CONTRAST = -0.4
DATE : 22+1,8Z
ITERATION NUMBER 3
ST.NO.  X(KM) TCKM)
1 45,000 0.545
Z 45.600 0.514
3 46.200 G.4-8
4 446.800 0.401
5 4£7.400 0.341
6 48.000 0.30%
7 " 48,600 0.286
8 49,200 D.255
9 49,800 0.215
10 50.400 0.212
11 51.000 0.200
12 51.600 0.1668
13 52.200 0.150
14 52.800 0.116
15 . 53.400 0.070
16 54 .000 0.023
17 54,4600 0.001
18 55.200 0.014
19 55,800 0.0620

STANDARD DEVIATION OF GRAVITY

: sl Se
SOOI e

1.0E~3 KILOMETRES

G(MEAS) G{CALC)
-8.330 -8.332
-7.910 -7.903
-7.170 -7.178
-&.550 -6.346
-5.830 -5.83%
-5.230 -5.230
-4.820 ~4,820
-4 ,340 -4.341
-3.810 -3.6811
-3.600 ~-3.601
-3.350 -3.351
-Z.910 -Z.911
-Z.540 -Z.562
-2.030 -2.03z
-1.300 -1.304
-0.510 -0.517
0.060 -0.117
0.350 -0.305
0 383

.550 -0.

DIFFERENCE = O.

277

oQooocoooQaoooooo0oo

DIFF

.00z
.007
.008
.004
.00z
. GO0
. 0G0
L0011
. 001
.00t
001
. 001
.00z
.aBz
004
.oG?
177
.695
.233

-4
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HEREEREEEREREEEREXLRERER RN

*  WIRANGULA HILL 80000 «

IR SRS Z AR SRR REEEREREEEREE X

O0BS. DATA : FILE 34

TITLE : NILPINNA 8000E 1,100

DEPTH TO TOP OF MODEL 1.0E-3 KILOMETRES

NUMBER OF SIDE PRISHMS = 5
DENSITY CONTRAST = -0.4
DATE : 224+1.:8%
ITERATION NUMBER 3
ST.NO. K(KMD TCKMD G(MEAS) GQ(CALC) DIFF
1 z25.000 0.172 -3.100 -3.100 0.000
s 25.600 0.z0z -3.490 -3.4%0 0.000
3 . 26.200 0.z218 -2.800 -3.800 0.000
4 26.800 0.223 -4,110 -4.111 0.001
5 27.400 0.z292 -4 ,860 -4.858 -0.002
6 Z28.000 0.287 -5.280 -5.281 0.001
7 28.600 G.403 -6.4690 ~6.687 -0.003
8 %9.200 0.507 -7.910 -7.927 G.017
9 29.800 0.632 -8.770 -8.750 -0.0z0
10 30.400 D.614 -8.76C -8.753 -0.067
11 31.000 0.503 -8.060 -8.07¢6 G.016
12 31.600 0.439 -7.250 -7.243 -0.007
13 32.200 0.355 -6.450 -b6.455 0.005
14 32.800 0.384 ~6.240 -6.234 -0.006
15 33.400 0.346 -5.870 -5.874 0.004
16 34.000 0.339 -5.570 -5.56% -0.001
17 34,600 0.304 - =5.0%90 -5.0%0 0.000
18 35.200 '0.256 -4.470 -4 ,470 0.0006
19 35.800 0.2z1 -3.960 -3.960 0.000
20 36.400 0.z20 -3.740 -3.760 0.000
21 37.000 0.183 -3.350 -3.350 0.000C
22 37.600 0.196 - -3.330 -3.330 0.000
23 38.200 0.150 -2.860 -Z.860 0.000
24 38.800 0.147 -3.010 -3.010 G.000
25 39.400 0.176 -3.210 -3.210 0.000
z6 40.000 0.206 -3.660 -3.660 G.000
27 40.600 0.236 -4.180 -4.180 - 0.000
z8 41.200 G.z92 -4.870 -4.891 0.001
2 41.800 0.362 -5.430 -5.429 -0.001
30 42.400 0.326 -5.470 -5.470 G.0o0o
31 4£3.000 0.z28%2 ~5.420 -5.420 0.000
RYA 43.600 0.357 -6.290 -6.290 0.000C
33 44,200 0.462 -7.410 -7.415 G.005
34 44,800 0.559 -8.260 -8.258 -0.00z

STANDARD DEVIATION OF GRAVITY DIFFERENCE 0.006

P S
D I PP T e et i
RO O St A I N TR e A SR T
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EREREREREERREERE AR AR

*  WIRANGULA HILL 85000 =+

(2 A Z A SRR R R R EE R EE S E R EEEEERE S
OBS. DATA FILE 37

TITLE ¢ NILPINNA 8500E 105
DEPTH TO TGP OF MODEL =
NUMBER OF SIDE PRISM3 = 5
DENSITY CONTRAST = -0.4

DATE : 22:1,8%

ITERATION NUMEBER 3

ST.NO.  X(KM) - T(K
1 49.200 G.4
2 49.800 0.4
3 50.400 g.5
4 51.000 0.5
5 51.600 0.5
6 52.200 0.5
7 5%.800 0.5
8 53.400 0.5
9 54.000 0.5

10 54 .400 0.5
11 55. 200 G.5
12 55.800 0.5
13 56.400 0.4
14 57.000 0.4
15 57.600 0.4
14 58.200 0.3
17 58.800 0.3
18 59.400 0.3
19 60.000 0.3
20 60.600 0.3
z1 61.200 0.3
22 61.800 0.2
23 62.400 0.2
24 63.000 0.2
25 63.600 0.1
26 64.200 0.1
27 64.800 0.1
28 65.400 0.1
29 64.000 0.1
30 66.600 0.1
31 67.200 0.0
3z 67.800 0.0

STANDARD DEVIATION OF GRAVITY DIFFERENCE

Prgn e

.

. 0E

)

78
37
18
Q3
G5
07
29
34
8s
48
53
01
8z
51
12
76
66
58
61
39
09
65
32
0o
73
&6
57
55
37
12
99
98

213

-3 KILOMETRES

G(MEAS)

-7.890
-8.040
-8.240
-8.27

-§.3z20
-8.41G
-8.3590
-8.750
-8.950
-8.8z20
-8.640
-8.220
~7.850
-7.410
-6.920
-6.470
-6.200
-6.020
-5.880
-5.570
-5.1z0
-4 .540
-4.010
-3.510
-3.080
-Z.890
-2.730"
2.630
-2.350
-1.980
-1.7460
-1.710

R S ar R bl S

G(CALC)

!
(SO S NN A

. 889
. 045

=

L2775
318
. 413
.585
762
LT3z
.835
629
237
.847
.410
720
J471
.199 -
021
.879
.371
.120
.540
.010
.510
.080
.8%0
. 730
. 630
. 350
.980
. 760
.710

0.006

Qoo oOoOocoQooQOoOCoEO

DIFF

.001
.005
.007
.005
.00z
.003
. 005
o1z
.Gg1é
.015
Ottt
. 007
.0G3
. GO0
. 000
.00t
. 001
. 001
. 001
. 001
.000
.000
.00Q
.000
. 000
.000
. 000
.00a0
. 000
. 000
.000
.G0o
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(2SS SRR RS RS SR RS EEEE &

x WIRANGULA HILL 85000 +
REREEEERERRXAEREREEEREXEEE RS

OBRS. DATA : FILE 36

TITLE : NILPINNA 8500E. 1,100

1]

DEPTH TO TOP OF MGDEL 1.0E-3 KILOMETRES
NUMBER OF SIDE PRISMS = 5

DENSITY CONTRAST = -0,4

[N

ODATE  2211:8:

ITERATION NUMEER 3

ST.NO. X (KM T(KM2 G(MEAS) G(CALC) DIFF
1 z8.000 0.0s%8 -1.110 -1.110 0.000
Z 28.600 D.104 -1.770 -1.770 0.000
3 29.200 0.109 -1.960 -1.960 0.000
4 30.000 0.160 -2.640 -2.640 0.000
5 30.600 G.183 -Z.9:50 -2.950 0.000
6 J1.200 0.178 -2.850 -2.850 0.000
7 31.800 0.111 -2.030 -2.630 0.0060
8 32.400 0.076 -1.470 -1.47G 0.060C
9 33.000 0.067 -1.300 -1.300 G.000

10 33.4600 0.048 -1.040 -1.040 G .00G0
11 34.200 0.044 -1.050 -1.050 G.Gou
12 34.800 0.048 -1.390 -1.396¢ G.000
13 35.400 0.226 -3.690 -3.69C C.00GC
14 36.000 0.271 -4.330 -4 ,329 -G .06
15 36.600 0.227 -4.22 -4.22 0.000
16 37.200 0.Z50 ~4.660 -4.661 0.00:
17 37.800 0.331 -5.570 ~5.568 -0.0606z%
18 38.400 0.358 T =6.240 ~b6.244 {.004
19 39.000 0.430 -7.010 -7.006 -0.004
z0 3%2.600 0.454 -7.540 -7.542 0.00z%
21 - 40.200 0.473 -7.990 -7.990 0.000
22 40.800 0.498 -8.510 -8.505 -0.005
23 41,400 0.530 -9.190 -92.204 0.014
24 42.000 0.644 -10.120 -10.105 -0.015
25 Z2.600 0.691 -10.820 ~10.,833 0.013
26 43.200 0.756 -11.360 -11.340 -0.020
27 6£3.800 0.736 -11.570 -11.608 0.028
28 44.400 0.810 -11.750 -11.70%2 -0.048
29 45.000 0.729 -11.450 -11.478 0.0z8
30 45,600 0.715 -11.100 -11.096 -0 .004
31 46.200 0.4670 -10.570 -10.558 -0.01z
32 46.800 0.586 -9.900 -?2.920 0.620
33 47.400 0.587. -9.410 . —9.401 -0.009
34 48.000 0.538 -8.760 -8.755 -0.005
35 48.600 0.445 -7.99C -7.993 0.003

STANDARD DEVIATION OF GRAVITY DIFFERENCE = G.014

cAmEdetaL o R I
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ERRRERRERRERRRREERRERAIREDR
+ WIRANGULA HILL 90000

**{l*l’********!‘**ii*il{{**

0BS. DATA FILE 39
TITLE
DEPTH TO TOP OF MODEL
NUMBER OF SIDE PRISMS
DENSITY CONTRAST =

2231482

DATE

ITERATION NUMBER Z

ST.NO. X (KM)
1 52.000
Z 52.600
3 53.200
4 53.800
5 54.400
6 55.000
7 55.600
8 56.200
g 54.800

10 57.400
11 58.000
12 58.600
13 59.200
14 59.800
15 60.400
16 61.000
17 61.600
18 62.200
19 62.800
z0 63.400
21 64.000
27 64 .4600
23 65.200
24 65.800
25 b66.400

STANDARD DEVIATION OF GRAVITY DIFFERENCE

~0.

5
TCKM) G (MEAS)
0.63% -9.950
0.620 -9.770
0.591 -9.490
0.593 -9. 24
0.523 -8.670
0.514 -§.270
0.463 -7.680
0.418 -7.400
0.391 -6.630
0.362 -6.220
0.358 -5.970
0.339 -5.630
0.301 -5.150
0.273 ~4.720
0.253 ~4.410
0.255 -4.290
0.238 ~4.050
0.225 ~3.820
0.z11 -3.590
0.200 -3.370
0.175 -3.010
0.155 ©—2.680
0.134 -2.340
0.116 -2.060
0.114 -1.990

1.0E-3 KILOMETRES

*

NILPINNA 90000E 101

G(CALC)Y

. 943
L7668
511
.200
.706

S
. 685
. 106

627

L2228
LGe7
bZ8
L1593
. 720
A1
.288
. 051
.820
.59
.370
011
. 680
. 340
.060
.990

0.013

oo0oQoOoOoOoDQoUoooooQoooaa

DIFF

.007
.00z
.0z1
.040
.035
.018
. 005
.006
.003
.006
.003
.00%
003
. 000
.001

Lutl
.001
.000
.001
. 000
. 001
.aoo
.000
.000
. 0060
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0BS. DATA FILE 38

TITLE @ NILPINNA 7000E 1,100

DEPTH TO TGP OF MODEL

NUMBER OF SIDE PRISMS = 5
DENSITY CONTRAST = -0.4
DATE : 22+1,82
ITERATION NUMEER 3
ST .NO. X (KM) T(KMD
1 32.000 0.114
z 32.600 0.150
3 33.200 0.153
4 33.800 G.161
5 34.400 0.204
b 35.000 0.244
7 35.600 0.261
8 36.200 0.24%2
9 34.800 0.257
10 37.400 0.324
T 11 38.000 0.424
12 38.400 G.518
13 39.200 0.52
14 39.800 0.530
15 40.400 0.5z0
16 41.000 0.449
17 41.600 0.368
18 47,200 0.311
19 42.800 0.253
20 43.400 0.283
2 44.000 0.263
22 44,600 0.302
23 45.200 0.429
74 45,800 0.491
25 46.400° 0.466
26 47.000 0.588
27 47.600 0.583
28 48,200 0.710
z 48.800 0.776
30 49.400 0.754
31 50.000 0.724
3z 50.600 0.669
33 51.200 0.598
34 51.800 0.613

STANDARD DEVIATLION OF GRAVITY DIFFERENCE

.

1.0E-3 KILOMETRES

G(MEASD G(CALC) DIFF
-2.080 -2.080 0.000
-2.560 ~2.560 0.000
-2.700 ~2.700 0.000
-2.53G -2.930 0.000
~3.530 -3.530 0.000
-4 . GB0 -4 .080 G .00G
-4.360 -4.3560 G.G0G00
-4.390G -4 .350 G.00G
-4.79G ~4.78% -0.061
-5.740 ~5.740 0. 000
-6.880 -5.885 0.00%
-7.770 -7.761 -G . 007
-8.110 -8.11¢ 0.006
-8.170 ~5.17% 0.00%
-7.940 ~7.934 ~0.006
-7.280 ~7.283 G.003
-6.410 -5, 411 0.001
-5.610 -5.609. -C. 001
-4.9590 -4.991 0.001
-5.090 ~5.090 0.000
-5.150 -5.149 -0.001
-5.850 -5.85% G.00%
-7.080 -7.081 0.001
-7.910 ~7.898 -0.01z
-8, 400 ~8.423 0.023
-9.300 -9.265 ~0.035
-9.940 -9.976 G.036
~10.790 -10.779 ~0.011
-11.320 -11.303 -0.017
-11.370 -41.380 G.010
-11.140 -11.140 0.000
-10.700 -10.495 ~0.005
-10.220 -10.237 0.017
-10.030 -10.0%4 -0.G06
= 0.011

A A S
ERR A S
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0BS. DATA : FILE 40

TITLE : NILPINNA 95000 E 1

11

DEPTH TO TOP OF MODEL 1.0E-3 KILOMETRES

NUMBER OF SIOE PRISMS = 5
DENSITY CONTRAST = -0G.4
DATE ¢ 22,1.8%
ITERATION NUMBER 2
ST.NO. X (KM TCRM) G(MEAS) G(CALC? DIFF
1 36.000 0.4G7 -7.270 -7.269 -0.001
z 36.600 0.463 -7.740 -7.949 0.00%9
3 37.200 0.564 -8.740 -86.7:0 -0.0z0
4 37.800 0.555 -7.140 -5.177 G.037
5 38.400 0.65¢4 -%.5z0 -9.474 -0.044
b 39.000 8.555 -7.z00 -7.216 G.016
7 39.600 0.4%2 -8.870 -8.873 0.003
8 40.200 0.497 -8.980 -5.3784 0.G00
9 40.800 0.5463 -7.530 -7.5%:¢8 -0.06z
10 £1.400 0.629 -10.160 -10.15% -0.001
11 4z.000 0.5672 -10.660 -10.4673 G.013
z 42,600 0.729 -10.990 -10.974 -G.016
13 43,200 0.700 -10.890 - -10.5080 0.010
14 43.800 0.65¢6 -1G6.5400 -10.487 -G.011
: 15 44.400 0.541 -9.90C -5.905 0.005
16 45.000 0.498 -9.77C -9.774 0.004
17 45.600 0.589 -10.460 -10.472 0.013
18 46.200 0.745 -11.4530 -11.411 -0.03%
19 46.800 0.752 -12.030 -12.068 0.038
20 47.400 0.825 -1z2.340 -12.543 0.003
21 48,000 0.883 -12.800 -12.73% -0.061
2z £8.600 0.769 -12.560 -12.622 0.062
23 49.200 0.817 -12.490 -12.481 ~-0.009
24 4£9.800 0.819 -1z.200 -12.178 -G.0zzZ
25 50.400 0.745 -11.540 -11.536 -0.002
26 51.000 0.644 -10.650 ~-10.668 0.018
27 51.600 0.595 -2.790 -5.781 ~0.009
z8 52.200 0.521 -8.860 -8.865 G.005
29 52.800 0.475 -7.970 -7.966 -0.004
30 53.400 0.401 -6.%60 -6.962 0.00z2
31 54.000 0.332 ~-5.8%90 -5.8%0 0.000
3z 54.600 0.254 -4.,700 -4.700 0.0040
33 55.200 D.168 -3.410 -3.410 0.000
34 55.800 0.111 -2.420 -Z. 420 G.04ao0

STANDARD DEVIATION OF GRAVITY DIFFERENCE = 0.02Z

Vel el mertiise
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0BS. DATA FILE 42
TITLE ¢ NILPINNA 10000E 1

1.0E-3 KILOMETRES

DEPTH TO TaP OF MODEL
NUMBER OF S1DE PRISMS = §
DENSITY CONTRAST = -0.4

DATE + 22+1,82

ITERATION NUMEER 3

ST.NO. X(KM) T{KMD G(MEAS) G(CALC)
1 40.000 g.271 -5.060 -5.060
VA 40.600 0.325 -5.810 -5.811
3 41.200 G.401 -6.720 -6.72%
4 41.800 0.457 -7.45G ~7.445
5 42.400 0.464 ~7.950 -7.9532
b 4£3.000 0.507 -&.580 -8.590
7 43,600 0.400 -5.200 ~5.277
8 44,200 0.584 -9.5660 - -5.680
9 44,800 0.629 -10.050 -10.040

10 45.400 0.630 -10.310 -10.312
11 46.000 0.637 -10.580 -10.5681
z 46,600 0.659 -10.940 -10.945
13 47.200 0.710 -11.410 -11.397.
14 47.800 0.726 -11.830 -11.854
15 48.400 0.814 -12.330 -12.3208
16 49,000 0.824 -1z.560 -12.578
17 49,600 0.860 -12.620 -12.602
18 50.200 0.81z -12.290 -1%.310
19 50.800 0.789 ~11.730 -11.6488
z0 51.400 0.627 -10.740 -10.776
z1 5z.000 0.5606 -10.010 . -10.009
2z 52.600 0.591 -9.z280 -5 .2b4
z3 53.200 0.492 -8.170 -8.177
24 53.800 0.386 -6.780 -6.781
z5 S4.400 0.246 -5.190 -5.190

STANDARD DEVIATION OF GRAVITY DIFFERENCE

= 0.017
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1. SUMMARY

A reconnaissance drilling programme, comprising four
rotary-mud boreholes, was completed.

Those three holes in the south of the tenement all inter-
sected Permian Mount Toondina Formation coal measures at
depths greater than 115 metres. The individual coal seams
were relatively thin, with a maximum seam thickness of

2.1 metres. Seam splitting and thinning occurs in a
southerly and westerly direction, towards the basin margins,
as the Mount Toondina Formation shallows. The upper horizons
of the coal measures are increasingly eroded off towards the
basin margins.

In the north of the E.L. the one borehole drilled was
abandoned prior to intersecting the Mount Toondina Formation,
due to a strong artesian flow. By extrapolation it is con-
cluded that the minimum depth to the top of the Mount Toon-
dina Formation i§ greater than 140 metres.

The thin seams, low cocal to inter-seam waste ratio and

depth to the coal combine to limit the potential for an
economically viable coal deposit. The prospects for coal at
shallower depths than already intersected appear remote, due
to the increasing erosion of the coal measures towards the
basin margins. An analysis of the coal seams indicates that
seams thicker than those intersected in this programme will
only be encountered at increased depths.

It is recommended that E.L. 924 be surrendered due to the
limited potential for an economic¢ coal deposit to occur with-
in it.

2. CONCLUSIONS

1) The prospects for extensive coal deposits at depths less
than 120 metres are limited.

2} The Permian Mount Toondina Formation coal measures are
increasingly eroded off to the basin margins as the Mount
Toondina becomes shallower.

3) The coal seams are relatively thin, with the thickest
coal seam development in the deeper parts of the basin.

4) The coal seams have a tendency to split towards the
basin margins; this in part accounts for the thicker coal
seams in the deeper central parts of the basin.
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5) Some of the coal seams are fairly localised, grading
laterally into carbonaceous material.

6) The coal to inter-seam waste ratio is low, and appears
unrelated to depth or coal zone thickness.

7) The coal zone thickness increases with depth. In 82AWHA4
this increase is partly due to development of two additional
coal seams at the base of the coal measures sequence.

8) Coal seam correlation is only moderate and to a degree
speculative due to the thin and variable nature of the coal
seams.

9) The prospect for an economically viable coal deposit is

‘remote.

10) The basin configuration and structure interpreted from
the geophysical gravity survey data was broadly confirmed
from the drilling programme. Detailed evaluation of the
interpreted configuration was not possible with the number
of holes drilled.

11) While several of the multi-commodity analyses from the
Mesozoic and Permian sediments were elevated, no further
exploration is warranted. Gold values peaked at 0.125 g/t
and oil yields #20 litres/tonne. No further exploration is
warranted by these results.

3. RECOMMENDATIONS

1) Based on the evaluation of the reconnaissance drilling
programme it is recommended that the E.L. is surrendered.

————

4. INTRODUCTION

Exploration Licence 924 (Plan SAa 1331) was taken out as
part of the coal exploration programme of CRA Exploration
Pty. Limited within South Australia. The target horizon
being Permian Mount Toondina Formation coal measures on the
margins of the Arckaringa Basin. Previous boreholes in the
vicinity had intersected Permian age coal.

The tenement was granted to CRA Exploration Pty. Limited
on 16th November, 1981 for a period of twelve months.
\

The aim of the reconnaissance drilling programme was to test
the Mount Toondina coal measures development on the margins
of the Arckargina Basin.
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This report contains the results and an evaluation of the
four hole reconnaissance drilling programme carried out in
April 1982.

5. GEOLOGY

While none of the boreholes were stratigraphic, the three
holes in the south of the E.L. apparently intersected a full
sequence as far as the Permian Stuart Range Formation. The
Stuart Range was only recognised in 82AWH1 where geophysical
logs were run from the bottom of the hole. 1In boreholes.
82AWH2 and 4 no geophysical log was run in the bottom part
of the hole due to impenetrable mud cake on the hole walls.
With the lithological similarities between the Mount Toon-
dina and Stuart Range Formations separation solely on the
basis of the cuttings was not possible with any degree of
certainty. .

The sediments in the southern area have a macro uniformity,

however, exhibit considerable variation within correlatable

stratigraphic units (Plans SAa 1666, 1665, 1664). The Mount
Toondina Formation sediments are particularly variable with

considerable lateral variations.

The Stuart Range Formation, intersected at the bottom of

the holes, consists of mudstones. In parts these mudstones
are silty with occasional slightly carbonaceous or micaceous
bands. The depositional environment appears to have been
restricted marine, with the siltier bands reflecting slight
eustatic fluctuations, or increased rates of weathering
caused by climatic changes.

The Mount Toondina Formation is variously represented by
sandstone, siltstone, mudstone and coal measures. Cenerally
the sediments at the base of the Mount Toondina Formation
are coarser than at the top of the Stuart Range. The depo-
sitional environment changed from restricted marine to
lacustrine at the base of the Mount Toondina Formation. 1In
borehole 82AWH1, the southern-most hele, (Plan SAa 1331) the
lower Mount Toondina is present as sandstone alternating
with mudstone and/or siltstone. These sediments would

appear to reflect shallow lacustrine deposition with either

eustatic fluctuations or more likely climatic variations
represented by the mudstone/siltstone alternations. The
shoreline would appear to be to the south of 82AWH].

To the north of 82AWH1, in holes 82AWH2 and 4 (Plan SAa 1331)
a mudstone/siltstone sequence with occasional sandstone bands
was deposited in the lower section of the Mount Toondina
Formation. Within this unit two coal horizons are developed
in 82AWH4, and to a lesser extent in 82AWH2, finally pinch-
ing out to the south. These sediments indicate low energy
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lacustrine conditions, with a few high energy interludes,
possibly as a result of climatic variations with a period
of increased erosion. The coal horizons represent the
development of swamp conditions in the centre of the loc-
alised basin. Laterally the coal horizons grade into
carbonaceous mudstone and then sandstone.

The upper section of the Mount Toondina Formation is
characterised by cyclic coal sedimentation, with coal inter-
beddéed with mudstone, siltstone and sandstone. These
sediments appear to indicate differential sedimentation in
response to climatic variations and differential rates of
subsidence in shallow lacustrine and swamp conditions.
Correlation os the coal seams in the upper part of the
Mount Toondina Formation is only moderate. The correlation
is complicated by seam splitting, absence of seams, and the
wide spacing of the boreholes.

As the Mount Toondina Formation shallows to the south and
south-west, it appears that an increasing amount of the

uppermost section has been eroded off prior to the deposition
of the Algebuckina Sandstone. ‘

The Algebuckina Sandstone was deposited under fluvial con-
ditions, being represented by generally well sorted fine to
granular sandstone. A few thin mudstone or siltstone bands
are present in the sequence, often at the top of cycles.

The littoral marine environment of Cadna-owie Sandstone
deposition is reflected in a higher proportion of fine
grained material in the sequence, compared to the Algebuck~-
ina Sandstone. The sediments range from silty mudstone
through to granular sandstone; the range of sediment
reflecting eustatic fluctuations.

A distinct and rapid marine incursion occurred at the base
of the Bulldog Shale. Mudstones predominantly were depos-
ited, with a maximum of three minor sandstone bands. These
sandstone bands represent short lived marine regressions.

6. WORK CARRIED OUT

6.1 Geophysics

6.1.1 Downhole

All the boreholes, with the exception of 82AWH3, were logged
by Century Geophysical Corporation of Australia. Long and

‘Short Spaced Density, Natural Gamma, Neutron-Neutron,

Spontaneous Potential and Resistivity Logs were run in all



the holes logged.

In 82AWH2 and 4 the probes did not get to the bottom of
the boreholes due to excessive mud cake on the hole walls, -
which blocked the probes passage.

Borehole B82AWH3 was not logged due to the unstable con-
ditions prevailing in the hole. ’

6.2 Drilling
6.2.1 General

Four rotary-mud boreholes, for a total of 806 metres, were
drilled using a Peter Nitschke Drilling/Century Geophysical
combination (Plan SAa 1331).

The three boreholes in the south of the area all intersected
the target horizon, the Mount Toondina coal measures. How-
ever borehole 82AWH3 was abandoned prior to intersecting the
Mount Toondina coal measures as a strong artesian flow was
encountered near the top of the Mesozoic Sandstone. As no
special weighted drilling muds were available on site to
stem the flow sufficiently to allow drilling to continue

the hole was abandoned.

6.2.2 Borehplé Results.

The three boreholes in the south of the area, 82AWH1, 2 and
4 (Plan SAa 1331), all intersected significant coal seams.
A summary of the coal intersections and coal zones appear
in Tables 1 and 2 respectively.

The drilling data tied in fairly well with the interpretation
of the CRAE "Nilpinna" gravity survey. With the low density
of drilling, and so few boreholes, it was not possible to
adequately test the inferred intra-basinal features inter-
preted from the gravity data. On a broad scale the inter-
preted deepening of the basin to the north and north-east
was confirmed by the drilling. The estimated depths to the
base of the Upper Permian, from the interpretation of the
gravity data, proved to be generous. 1In the main this was
due to the lack of adequate density control for the various
formations.

Summary borehole logs are presented in Appendix I.

Full geophysically corrected borehole geological logs are
presented in Appendix II. '
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Computer drafted graphic geoclogical and geophysical logs are
presented in Appendix III.

re

6.2.3 Evaluation of Coal Intefsections

Correlation of individual coal seams between the three bore-
holes in the south of the E.L., 82AWH1, 2 and 4, (Plan SAa 1666,
1665, 1664, 1710) is only moderate. Any correlation, with the
available data, must be regarded as speculative given the
degree of seam splitting, and the erosion of the upper

portion of the coal zone in 82AWH1 and 2 (Plan SAa 1710).

From detailed seam correlation (Plan SAa 1666, 1665, 1664,
1710) it became apparent that:

1) Post-Permian erosion has stripped the upper horizons of
the Mount Toondina Formation on the basin margins. The degree
of erosion, prior to the deposition of the Algebuckina Sand-
stone, appears to be a function of position in the basin,
with a greater thickness of Mount Toondina Formation being
on the margins than towards the centre of the basin. By
extrapolation it is concluded that two metres of coal
measures in 82AWH2, and eight metres in 82AWH1 have been
eroded compared to 82AWH4. The cross-sections and geophys-
ical logs appear to indicate that some of the upper Mount-
Toondina Formation has been eroded in 82AWH4.

2) The coal seams are rélatively thin, attaining a maximum
thickness of 2.1 metres. Seam correlation between boreholes
is complicated by:

a] The number of relatively thin seams; these do not pro-
duce a "signature" on the geophysical logs.

b] Rapid thinning of the coal seams and inter-seam sediments
to the west and south.

c] Several instances of seam splitting. ’

d] Seams lensings out. The three lower seams in 82AWH4 lense
out to the south. The top seam in 82AWH2 is laterally
discontinuous, being absent in the boreholes 82AWH]1 and 4;

in 82AWH1 this is probably due to erosion.

e] Lateral facies variation. Over relatively short distances
the coal seams grade into carbonaceous, mudstone.

These factors combine to make seam correlation between the
boreholes speculative.

With increasing depth to the Mount Toondina Formation, to
the north and north-east from 82AWH1, and east from 82AWH2,
it was found that:

1] The individual coal seams thicken. :
2] Generally there is less seam splitting, with seams



coalescing. In part this accounts for the thicker seams.
3] The thicknesses of the inter-seam waste units increase.
4] The inter-seam sediments coarsen; the proportion of
sandstone increases, while the proportion of mudstone
decreases in the inter-seam units. A

5] The thickness of the coal zone increases. In part this
is due to less erosion of the Mount Toondina Formation in
the deeper parts of the basin. The main reason for the
much increased thickness is the greater thickness of inter-
seam sediments, and in 82AWH4 the extra two lower seams.

‘The coal quality interpreted from the geophysical logs and
sample return appear to indicate no quality change, in
individual seams, with depth. Without core the interpreted
coal quality is subjective and relates mainly to the ash
content. The upper seam in 82AWH4, form the sample return,
appeared to be more immature than the other coals inter-
sected. Most of the coal seams appear to be of low bitum-
inous rank, based on the limited data available.

While the drilling programme was fairly limited it is possi-
ble to draw several conclusiens regarding the economic pot-
ential of the coal within the E.L.:

A. Northern Area

While no Mount Toondina Formation sediments were intersected
in 82AWH3 it appears that the potential for an economic coal
deposit is limited as:

1] The Bulldog Shale in 82AWH3 is 91.5 metres thick. By
extrapolation from the southern area the minimum depth to
the top of the Mount Toondina Formation would be 140 metres.
A maximum overburden cut-off of 120 metres is at present
considered the economic limit for this type of coal. With
only one hole drilled in this northern area any conclusions
on depths must be at best tentative. However the regional
geophysics, tied in with the drill information, suggest
that large areas of coal at less than 120 metres is unlikely.

2] The unconfined aquifer in the Mesozoic sands overlying
the Mount Toondina coal measures would present problems in
any open-cast mining operation. These problems while not
insurmountable would be costly to overcome.

B. Southern Area

From the available data it is concluded ‘that:

1] The thickest coal seams are at greatest depth. The
shallower (<120 metre) coal seams are thin, generally too
thin to be considered for mining. With the available data
pointing to the coal seams thinning and splitting as it
shallows there is little prospect for thick coal seam devel-
opment at depths less than 120 metres.
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Summary of Coal Intersections

Depth of Coal

Borehole Seam [m] Thickness s .
of Coal Description of Seam Quality
No. Seam [m]
- From To
82AWH1 102.98 j103.17 0.19 Coal, mixed
108.87 {109.07 0.20 Coal, mixed
109.38 [109.56 0.18 Coal, mixed
110.57 .1 110.80 0.23 Coal, mixed, mainly dull
111.38 | 111.54 0.16 Coal, mixed, mainly dull
114.16 | 114.34 -0.18 Coal, mixed
114.92 ] 115.58 0.66 Coal, mixed; mainly dull to
top & mainly bright to bot-
tom [incl. 0.20 Mudstone
coaly band in middle]
82AWH2 118.60 | 119.96 1.36 Coal, dull; mixed to top
[incl. 0.27 Mudstone to
base]
127.72 {127.94 0.22 Coal, mixed
132.96 [ 133.36 0.40 Coal, mixed
136.92 | 137.39 0.47 Coal, mixed, mainly dull
143.08 | 143.44 0.36 Coal, mixed, mainly dull
153.36 | 153.83 0.47 Coal, mixed
82AWH4 130.98 | 132.04 1.06 "Coal, mixed; immature
142.52 }143.74 1.22 Coal, mixed; mainly dull to
base
151.75 | 153.22 1.47 Coal, mixed
162.96 | 163.37 0.41 Coal, dull
164.96 | 165.35 0.39 Coal, mixed _
167.40 | 169.50 2.10 Coal, mixed; dull in middle
1 194.24 | 194.53 0.29 Coal, mixed; mainly dull
195.42 | 196.38 0.96 Coal, mixed, mainly dull;
dull to base

N.B. The depth, thickness and quality of coal seams interpeted
from the geophysical logs.




Table 2: Summary of Coal Zones

' Maximum Aggregate Maximumn Aggregate
Borehole Coal Zone [m] nglkZone‘ Indéggiual Coal Coal Seam Coal Seam Number of % Coal in
No. Thickness . 1 | Thickness! | Thickness? | Thickness? | Coal Seams | Coal Zone
From To [m] Thickness
(m] (m] (m]
[m]

82AWH1 102.98 115.18 12.20 0.31 1.60 " 0.66 1.80 7 13%

82AWH2 118.60 153.83 35.23 0.73 3.01 1.36 3.28 6 - 9%

82AWH4 130.98 196.38 65.40 2.10 7.90 2.10 7.90 8 _ 119

N.B. The depth, thickness and quality of coal seams interpreted from the geophysical logs.

1. Coal only, no waste included.

2. 1Includes non-coal material within seam unit, where non-coal material is less than approximately
equal to extra coal gained. Maximum thickness of non-coal added 0.27m.
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2] The proportion of coal within the coal zone varies
between 9-13% and appears to be independent of depth con-
trol. With such a low coal to wast ratio within the coal
zone open cast mining, even on a selective basis, would
not be viable however shallow the coal. :

3] The upper horizons of the Mount Toondina Formation coal
measures are increasingly eroded off towards the basin
margin, where the coal seams would be shallowest. It appears
unlikely that coal will be preserved on the basin margins.

Given the above conclusions it is apparent that the potential
for shallow (<120 metres) thick coal seam development is
remote. Therefore it is concluded that the area has little
potential for an economically viable open csst coal deposit.

Underground mining is not considered to be an economically
viable alternative due to the relatively unconsolidated
nature of the sediments and the additional cost compared to
open-cast mining.

6.2.4 Multicommodity Analyses

Selected samples of the various .stratigraphic units of the
Mesozoic and Permian sediments from 82AWH1, 2 and 4 were
analysed for oil yield, lead, zinc, copper and gold. .

The gold values in 82AWH4 from the Mesozoic sands were all
above detection peaking at 0.125 grams/tonne. O0il yields
ranged from minimum detection to #20 litres/tonne. None of
the base metal values were anomalous.

These results do not warrant further exploration.

The analytical data sheets are presented in Appendix IV.

T Moo

D.R. McBAIN

DRM/pw
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APPENDIX I

- SUMMARY BOREHOLE LOGS
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Summary Borehole Logs

82AWH1

~ - 3.6m
~45.2m

61.4m

98.3m

115.6m

180.8m

200.0m

82AWH2

2.3m
58.2m

85.8m

116.2m

118.6m
153.8m

177.9m

206.7m

272.0m

Soil and Sand

Mudstone, grey to dark grey, weathered to
top; occasional sandstone bands

Sandstone, light grey, very fine to coarse
grained, few sub-angular to sub-rounded
pebbles, well sorted, feldspathic-
quartzose; two mudstone bands J
Sandstone. light grey, fine to very coarse |
grained, few quartz pebbles to base, mod-
erately sorted, guartzitic, finer generally
in middle; mudstone and siltstone alter-
nations in middle

Coal Measure - coal seams with inter-seam
mudstone, siltstone and minor sandstone

)<

Sandstone, light grey, very fine to

Mudstone, dark grey to-dark olive-grey,

fine to granular grained, sub-angular

Sandstone, off-white to light grey,

Mudstone, dark grey, slightly carbonaceous

medium grained, micaceous with lesser
mudstone and siltstone alternations J
Mudstone, grey-brown, slightly carbonaceous }

'Final Depth 200.0 metres N

Soil ' :

weathered to top; sandstone band to base
Sandstone, off-white to light grey, very

quartz pebbles, well sorted micaceous, feld-
spathic-quartzose; siltstone bands through-
out J
fine to ]
occasionally granular grained, sub-rounded
quartz pebbles to top, well sorted, feld-

spathic-quartzose 3

in parts; siltstone alternations to base
Coal Measures-coal seams with inter-seam
mudstone, siltstone and sandstone

Sandstone, very fine to medium grained,
mudstone,

some carbonaceous, and siltstone
alternations

Mudstone, grey, carbonaceous bands, alter-
nates with siltstone, light grey; sand-
stone band in middle

Mudstone, grey, micaceous and silty bands

.

Final Depth 272.0 metres

Bulldog Shale

I

"Cadna-owie

Sandstone

Algebuckina
Sandstone

Mount
Toondina
Formation

Stuart Range
Formation

Bulldog Shale

Cadna-owie
Sandstone

Algebuckina
Sandstone

Mount
Toondina
Formation

Permian Undiff-
erentiated
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4.
91.

96.

92.

130.

131.
169.
184.

194.

194.
195.
196.
204.

242.

248.

B2AWH3

Om
5m

Om

82AWH4

.0m
.1lm

ém

5m

Om
5m
8m

2m

5m

4m
6m

Om

Om

Soil

Mudstone. dark grey to olive-grey, weather-
ed to top; slightly silty bands to base
Sandstone, light grey, fine to coarse
grained, moderately sorted. Artesian

aquifer with strong flow

Hole_abandoned at 96.0 metres

Soil .

Mudstone, grey to dark grey; sandstone
bands throughout; weathered to top
Sandstone, light grey, fine to granular
grained, well sorted, quartzitic; silt-
stone bands in finer parts; mudstone
band at base

Sandstone, off-white to light grey, very
fine to granular grained, well sorted,
quartzitic; siltstone and lesser mudstone
alternations throughout

Mudstone, dark brown-grey, carbonaceous to

top
Coal Measures-coal seams with inter-seam

sandstone, siltstone and mudstone
Sandstone, light grey, fine to coarse
grained, micaceous .
Mudstone, dark brown-grey, slightly carbon-
aceous to top, silty and slightly micaceous
bands to base; siltstone alternations in
middle :

Coal

Mudstone, increasingly carbonaceous to base
Coal

Mudstone, grey to dark brown, two carbon-
aceous bands; alternates with siltstone in
middle

Mudstone, grey to brown-grey, increasingly
silty to base, slightly micaceous

Mudstone, grey-brown

Final Depth 248.0 metres

T

FAN

I

P
3

Bulldog Shale

Cadna-owie
Sandstone

Algebuckina
Sandstone

Mount
Toondina
Formation

Permian Undiff-
erentiated
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APPENDIX II

GEOPHYSICALLY CORRECTED BOREHOLE

GEOLOGICAL LOGS
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ARCKARINGA BASIN - WIRRANGULA HILL
EFTH ESTIMATED ROCK TYFE GEOLOGICAL DESCRIFTION OF LIATA SAMFLE NO.
1 BASE THICKNESS
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SRCKARINGA BASINb— WIRRANGULA HILL

FTH  ESTIMATED ROCK TYPE
BEASE THICKNESS ‘

83.50 27,10 fSésttone
92,60 4,10 Mst#bH; 
Saﬂqgﬁiﬁg"
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?3.30 3,30 Sandstone
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o3 . L. A A Murie Lo
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‘Moderately sorted Quartzitic Moderately.weak rock

B

70%° { Gres ~ Krown Slishtle Silty Eaends Wéak ‘roch

'302 't Medium to Coarse Grazired Moderatels sorted

60% ¢ .Grey Muddw Moderatelwu weaek rock :
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Weak rock
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“EFTH
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V11.74
F11.99
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= e
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~
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FCRARINGA BAGIN WIRRANGUL A HILL

i

TTH EGTIMATED
BASE THICKNFZ:

OCE TYFC GEQLOGICAL DESCRIFTION OF RATA SAMPLE NC.

118 .5¢ 0.10 Coal Dork EFroen - Blochk HMised (40607 HMederstely wozl. rock
9. 11 0,21 Coecl Nark Lrcwn - Eloek Dull <28%) Mederztels weelk rock
119,33 0.22 Ceel Derlk, browrs ~ Elsoeb Miied Maimly Dull (25-40%) Moderstelwy weak roch

1ig. 0 0.0 Mudstone Grew 1Ml Micavewws Hoeol rock

]

1L9.9%6 0.3¢ Cool Dart Trroor - Dloel Dull (02850 Weal
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ARCRKARINGA EASIN - WIRRANGULA HILL

BEFTH EGTIMATED ROCH TYFE GEOLOGICAL DESCRIFTION OF DATA SAMPLE -NO.
TQ BASE THICKNEGS

127.72 150 Si1ltstone 60% &
; : Mudstone 40% ¢ Crew Moderatelw weak rock
127.94 0,22 Coal , Mixed (40--50%)
129,54 1.62 Mudstone Grew Modervatels weal rochk
130,862 1.24 Jiltstene 0%+ Sondy
Midstone 307 ¢ Clightly Siltbe
1P72.00 1.0 Aodotone DO Glishtle Corhemoog o
, Tothndstone TN -
R 132,24 Q.wd Silrtztonoe - .
P33, 0.0 [ATENGH Miceo 0400 gl Bends Im Midegla
| IR0 [y i Lome -
[EKT- 3RS Z.60 Mudobone SO cho firee D1 oat Ul (pebang coous
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ARCKARINGA BASIN - WIRRANGULA HILL

HEFTH ESTIMATED ROCK TYFE GEOLOGICAL NESCRIFTION OF DATA SAMPLE NO..
1) BASE THICKNESS

AR s

.12 4,73 Mudstone 407 ¢ Sl:ehtluy Ceorbornaceous Rande
o Siltstone 30% ¢ -
Sandstone 30Z ¢ Vervy Fine to Fire Grained Well sorted

142,49 0.37 Mudstore Coaly
143,08 (O Mudstono S1lty

143,44 0.24 Caal Mided Mowinlu [uld (20-90%)

ST Tl Ml toarg L0 % chtle Darboncceous 7o Tor
Erltatone 407 3

1AG .00 S Sernd.lone Veepe Fine Lo Faime Greined Moderatoelyn sorted “

}52.10 , 1.%¢C FOX O Useo Fipe 1o Medium Grodned Modoratels sopbed
' Icx -
1.63%.2° 1eD¢ Mipfotoyo Sally B
- -

153 .ax [ Cen Mo s L (30-A0N
ES4.11 oLDE Mudt o EERERN
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ﬁRCKﬁRINGﬁ BEASIN - WIRRANGULA HILL

DEETH ESTIMATED ROUCK TYFE GEGLOGICAL DESCRIFTION OF DATA SAMFLE NO. -
TO BASE THICKNESS

162,90 8,44 Sandstone 407% ¢ Towards Lur of Unit Veru Fine to Firne Groined Modercztelw sorted
’ "Si1listone 30% : Towards Kese of Jrt
Mudstone 307 + S1lty

148 .80 5.0 Mudstone 607
Siltstone - 407

‘e oo

Mudde Bands, Hard Hand At HRose

172,00 2,20 Suindgtone Very Fire to Medium Groined Well worted

1727.92 S.92 S1ltstono 60%  L:zit Grev Sendy Moderalelwy wozl rock
Iondotonoe 407 ! Vare Fine to Medium Grained Modorzlely ecartod
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ARCRARINGS

e T EETIMATEDL RCON TYFRE GEOLOGICAL DESCFIFTION OF DATA SAMFLE NOG.
EAQE THICKNESS
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ARCKARINGS R - WIRRAMGUL & H1LL
HEETH ECTIMATED ROUL TYFL GEQLOGICAL DESCRIFTION OF DATA ) SAMFPLE NO.
TeOBAHBE THICHNFSR

P AN 1,10 Mudectonn Gros Moderatele weoalk rooh

______________________________________ BASE OF Codna-owie Sandstone 1 92000M e oo e e

s s e s GEQLOGICAL THICKNESS 30, SO oo o o oo e e
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SRCHEARINGA. BASIN - WIRRAMGULE HILL
TFTH ESTIMATED ROCK TYFE GEQLACGICAL DNCECRIFTION OF DATA SOMPLE MO
TORARE THINKRNESS
§i32.01 1.0& Coal Dord. Ercowrne - Eloeok Mived (40-407%) Weal rock  Dull Tn Middles
Trmmaturey Sub-Bitumincus Srade
132.55 0,51 Murstone Derl. BEreown - Grew Slightly Carianaceor: Weshk rock
i35,490 2.05 Muristone 8o o Elizntlu Silty
Filletaone 2%~
134,00 .60 Mudstone Itarl Grov Yool rockh
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ARCEKARINGA RASIN - WTIRRANGUL S HILL

TERTH ESTIMANFELDY RQCY TYFE GEOLOGICAL DESCRIFTION OV DaTa SAMFLE MO,
TOBAGSE THICKMESS

L0, 94 3,94 Mirictore SO¥ ¢ Slightly Silty
Siltstone K EATCANEE
Sandestone 204 ¢ Uery Fine te Fine Grained

151,30 [ A} Mudstere Dark Brown Carbunscecus Weak rock
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ARCHARINGA BASIN ~ WIRRANGULS HILL
EETH = STIMATED ROCKN TYFE CEQLAGTCAL DESCRIFTION OF DATH SAOMFLE NO.
O RADE THICKMESS

169 .0¢ 0,61 Coul Eleebk Dull 2257 Weck rochk
169 .59 0,41 Coal Elack Mised (40-5601) Weal rock

184.480 1%.30 Sondatone Light Grev Fine to Coarce Grained Subongular to subreunded Well sorted Miceceous
Yool rock Thin Comented Hard EBarnde

124 .00 1.0 Hudstone Devl Brown - Bleek 8liaghlle Cerbonzeecus Week rock

ig2.20 L0 Mudetore
1 ¢

o Iert Drew Weab roct
¢ Dar! Grow Incturetoen Bande Moderst o lw weabk roo

194.04 L s g TR Dok Lrown o Brew
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ARCKARINGA ZASIN -~ WIRRANGULA MILL

TUETH ESTIMATED RCGCK TYFE SEOLOBICAL DESCHIFTION OF naTa SAMPLE NO.
it RASE

201,40 4.12 Siltetone &
Mudstone 4

Grew Modervately weak roclk-

261.890 0.49 Mudotone Dark Brown - Elaclh Cerbonsceous Moderstelus wesk rocl
204.40 o.eo0 Mudetone Crow S8lightle S511tw Rands Moderatels weak roct
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APPENDIX III

COMPUTER DRAFTED GRAPHIC GEOLOGICAL

& GEOPHYSICAL LOGS
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APPENDIX IV

MULTICOMMODITY ANALYTICAL DATA SHEETS
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The Australian

Mineral Development
Laboratories

‘lemington Street, Frewville,
South Australia 5063

. Phone Adelaide 79 1662
- Telex AA 82520

Please address all
correspondence to

P.O. Box 114 Eastwood
SA 5063

P In reply quote:;

Head Office:

Flemington Street, Frewville
3 South Australia 5063,
Telephone (08) 78 1662
Telex: Amdel AA82520
Pilot Plant:

Osman Place

Thebarton, S.A.

Telephone (08) 43 8053
Branch Laboratories:
Melbourne, Vic.
Telephone (03) 645 3093
Perth, W.A,
Telephone (09) 325 7311
Townsvilie

) Queensland 4814
Telephone (077) 75 1377
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cimmpclle

NATA CERTIFICATE
REPORT COMPLEVE

HMr. D.R. MeEain,
CRA& Exploration Pty.Ltd.,

P.0. Box 284,
NORWOOD S5.A. 5067

B

Sty
REPORT

s/1/670 - AC

82AWH I

YOUR REFERENCE:

DATE RECEIVED:

ce The Maoagor,
CRA Explovaetion Pty. Ltd.
P.O. Box 254,
HORWOCD 5. 4.
(Invoic:)

5667

‘ Treg fnna:ston:
Ausiraba T
k LEIRRI PR ING HA

AC 5561/82

D.F.C. Nunber B 0711

T S ed o
A8 Z»L.',VQJ

18 Appil 1962

D.X. Rovley
Manager

€ty 1882

Analytical Chemistry Diviston

. .
for Novton Jackson
thoaging Divector
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ANALYSIS
L/Tonﬁe
SAMPLE OIL
MARK YIELD
893412 >15
13 5-16
14 5-15
15 5-15
16 L5-5
17 Lo=6
18 5—§
19 5-8
20 LO6=5
21 L6=5
22 5-6
23 o-5
895424 o5-6
Method: R7

Report AC 5561/82
Page 2
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= The Australian 3/1/6/0 ~ AC 5561/82
Mineral Gevelopment @j m @
Laboratories ' 4 May 1982

= ‘lemington Street, Frewville, ] NATA CERTIFICATE
South Australia 5063

Phone Adelaide 79 1662

- Telex AA 82520

Please address all

correspondence to
P.0. Box 114 Eastwood PART REPORT 1

SA 5063
In reply quote: Mr. D.R. McBain,

CRA Exploration Pty. Limited,
P.0. Box 254,
NORWOOD S.A. 5067

\j ' REPORT AC 5561/82

' YOUR REFERENCE: D.P.O. B 0711
IDENTIFICATION: As listed
DATE RECEIVED: 19 April 1982

D.K. Rowley

;) Manager
' Analytical Chemistry Division

YA SN AN

for Norton Jackson
cc The Manager, ' Managing Director
CRA Exploration P/L,
? P.0. Box 254,
NORWOOD S.A. 5067
(invoice)

Pilot Plant: Osman Place L.
Thebarton S.A., 1]
Telephone 43 8053
Branch Laboratories:
Perth W.A.

Telephone 325 7311 | N N [his laboratory is registered by the National Association of Testing Autharities,
Melbourne Vic k Austrafia. The test(s) reporied herein have been perormed in accordance with
. its terms of registration. This document shall no! be reproduced except in tull.

Telephone 645 3093 9 eree g
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)

cﬁ caimcliell

Analysis code Cl Report AC 55A41/82 Paga 1
NATA Certificate Jdrdar B@711 Results in ppm
Sample Cu Pb Zn
893400 6 39 36
893491 2 ) 14
893492 8 15 38
893493 4 10 26
893404 2 5 12
893485 2 10 5
293405 2 10 8
293447 4 15 100
293498 5 20 282
8934n9 2 10 28
892414 A 14 30
897411 2 15 55
293412 28 35 95
2073417 28 10 137
RO2414 20 15 104
992415 18 29 74
891414 12 25 T4
891417 22 49 . 95
$93418 18 32 75
893419 22 35 85
893429 22 49 oa
893421 22 49 85
893422 20 35 35
893423 29 49 95
893424 22 35 95

Detn limit (2) (5) (2)



‘ 3/1/6/9 - AU S3vL/ 8L
b | 26 Hay 1582
The Australian
" Mineral Development @:’
n Laboratories ) >

X -
N

“lemington Street, Frewville, | NATA CERTIFICATE
South Australia 5063 :
Phone Adelaide 79 1662

Please address all
correspondence to Mr. D.R. MeBain,
P.O. Box 114 Eg;t\gggg CRA Exploration Pty.Ltd.,
In reply quote: P.0O. Box 254,

NORWOOD 5. A. 5067

REPORT AC 5872/82

YOUR REFERENCE: D.P.0. Number: B 0712
IDENTIFICATION: As lrsted
DATE RECEIVED: 3 May 1982
) ANALYSIS
) L/Tonne
SAMPLE OIL
MARK YIELD
893440 ' 5-15
. L 5-15
W an i’)w\'&\ \»l \\\
‘4 1.5-5
€L Awh 9 43 5-15
o Method: R7
\
D.&. -Rowley
Manager
Analytical Chemistry Divisicn
Head Office: for Norfon Jackson
FlemingtonhSXee:. ﬁyevgvog;e ce The Manager, demaging Divector
outh Australia \ T et T A L., T
Telephone (08) 70 1662 CRA Exploration Pty. Ltd.,
Telex: Amde! AA82520 P.0. Box 254,
Pilot Plant: NORWOOD 8. A. 5067
Osman Place
Thebarton, S.A. - .
Telephone (08) 43 8053 {Invoice)

Branch Laboratories:
Melbourne, Vic.
Telephone (03) 645 3093
Perth, W.A.

Telephone (09) 325 7311 0 le
Townsville & This laboratory is registered by the National Association of Tos‘xrng Authorilies.

Auslralia. The test{s) reported hercin have been perdommed i accordance with
Queensland 4814 its terms ol registration  This gocurnent shall nol be reproducad except in full,
Telephone (077) 75 1377
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Report AC 5872/8

Page 2 :
ANALYSIS
g/Tonne
SAMPLE GOLD
MARK Au
893425 0.055
26 0.065
27 0.070
28 0.070
. 29 0.080
30 0. 060
31 : 0.106
32 ’ 0.055
33 ' 0.070
34  0.060
38 | 0.070
’ 36 0.075
37 0.060
38 0.070
- 893439 0.285

Method: K4/2
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- The Australian ' @[:] @ 3/1/6/0 - AC 5872/82
* Mineral Development @j m
Laboratories - N 1 June 1982

i Flemington Street, Frewville, | NATA CERTIFICATE

South Australia 5063

Phone Adelaide 79 1662
one Tele)'< 2A 82520 REPORT COMPLETE

Please address all| Mr D R McBain
;;0.533???E§§5333 CRA Exploration Pty Limited
SA 5063 PO Box 254
inreply quote: | NORWOOD SA 5067

REPORT AC 5872/82

. YOUR REFERENCE: DPO Number B 0712
e _
IDENTIFICATION: As listed
i} DATE RECEIVED: : 3 May 1982
: D.K. Rowley
i Manager
' \~)aaw€y&u* “nu- Analytical Chemistry Division
Y SH
L 4. @ pskelily
~ cc The Manager for Norton Jackson
CRA Exploration Pty Ltd Managing Director
PO Box 254

NORWOOD SA - 5067

dam

Head Office:

Flemington Street, Frewville

South Australia 5063,

Telephone (08) 79 1662

Telex: Amdel AA82520

Pilot Plant:

Osman Place

Thebarton, S.A.

Telephone (08) 43 8053

Branch Laboratories:

Melbourne, Vic.

Telephone (03) 645 3093

Perth, W.A,

Telephone (09) 325 7311 o
; This laboratory s registéred by the National Association of Testi fiti

Townsville Australia. Theylesl('s?reponec?yhere.n ha%eabc;:opco(r]fo?mgd u:‘:cc%r/(\igwc% xw?(sh

Queensland 4814 its terms of registration. This document shall not be reproduced except in tull,
Telephone (077) 75 1377
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Analysis code T Raonpork AN 82727270 . P=ga 1

NATA Nartificate Order B 2719 Regnlts in ppmn
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2272125 g 20 03
07424 15 11
892427 1% 5

8973428
3923429
891478
83934231% £
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L The Australian ’
Laboratories > 3/1/6/0 - AC 5871/82

\'\;',

’ =lemington St}eet,iFrewville. NATA CERTIFICATE
South Australia 5063 ,
Phone Adelaide 79 1662

24 May 1982

Tglex AA 82520
Please address all| PART REPORT 1 , 82AWH 4

correspondence to

P.O. Box 114 Eastwood .
sAs5063] D R McBain

In reply quote: |  CRA Exploration Pty Ltd
. PO Box 254
NORWOOD SA 5067

o

REPORT AC 5871/82

YOUR REFRENCE: " DPO Number B 0713
~ IDENTIFICATION: As listed
DATE RECEIVED: 3 May 1982

D.K. Rowley
Manager
Analytical Chemistry Division

7 B
. e
" , "~ ’]. cc The Admin. Officer for quton_Jackson
' CRA Exploration Managing Director
PO Box 254
NORWOOD SA 5067
(Invoice)
dam

) . Head Office:
Flemington Street, Frewville
South Australia 5063,
Telephone (08) 79 1662
Telex: Amdel AAB2520

Pilot Plant:

Osman Place

Thebarton, S.A.

Telephone (08) 43 8053
Branch Laboratories:
Melbourne, Vic.

Telephone (03) 645 3093

' Perth, W.A.

; * Telephone (09) 325 7311

Tomate | o e e s T e
Queensland 4814 k . P perormed in accordance wi

its terms of registration. This document shafi not be reproduced except in full,
Telephone (077) 75 1377 e




" ANALYSIS.g/tonne

‘SAMPLE _.' GOLD
MARK Au
893445 0.070
46 0.090
47 0.125
48. 0.110
49 0.080
50 0.100
51 0.090
52 0.120
53 0.120
54 0.070
55 0.065
56 0.075
57 0.055
58 0.110
59 0.070
60 0.075
61 .~ 0.055
62 0.085
63 0.090

286

ANALYSIS g/tonne

SAMPLE © GOLD
MARK Au
893464 0.070
65 0.130
66 0.080
67 0.055
68 0.030
69 0.070
70 0.055
Rl 0.080
72 0.150
73 0.080
74 0.100
75 0.090
76 0.070
77 0.055
893478 0.070

METHOD: K4/2

METHOD: K4/2

AC 5871/82
Page 2
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AC 5871/82

Page 3

ANALYSIS 1/tonne

SAMPLE MARK

OIL YIELD

893473
893480
893481
893482
METHOD: R7
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1. SUMMARY
A drilling programme comprising four open holes was
undertaken.
Permian coal measures were intersected in three holes in the
southern part of the area. The individual and aggregate coal

seam thicknesses increase to the north and north-east and
correlate with increases in depths to coal.

The hole in the north of the area was abandoned prior to
the Permian due to an artesian flow in the Mesozoic sands.

2. CONCLUSIONS

Southern Part

2.1 The thickness of the Permian coal zone increases to
the north and north-east, and correlates with increases in
depths to coal.

2.2 The individual and aggregate coal seam thicknésses
also increase with depth to coal.

2.3 In the south of the area the proportion of coal in
the coal zone remains fairly constant, between 9-13%,

regardless of depth.

Northern Part

2.4 The prospects of shallow (<120m) Permian coal, are poor.
This is inferred from the thickness of the overlying
Mesozoic Bulldog Shale of at least 95m.

3. INTRODUCTION

Exploration Licence 924 (Plan SAa 1331) was taken out as part
of the coal exploration programme of CRA Exploration Pty.
Limited within South Australia. The target horizon being

the Permian Mt. Toondina Formation on the margins.of the
Arckaringa Basin. Previous boreholes in the vicinity had
intersected Permian age coal.
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The tenement was granted to CRA Exploration Pty. Limited

on lé6th November, 1981 for a period of twelve months.

This report details all work carried out by CRA Exploration
Pty. Limited within this E.L. in the quarter to 15th May,
1982. ‘

4. WORK CARRIED OUT

4.1 Geophysics

4.1.1 Gravity

N

The interpretation of the six line gravity survey on the
southern part of the E.L. was completed. The report
entitled "Wirrangula Hill E.L. 924, South Australia,
Interpretation of Gravity Survey" by B. Finlayson (CRAE
report no. 11132) is presented under a separate cover.

The interpretation recommended a six hole programme in
the area covered by the gravity survey (Plan SAa 1331).

4.1.2 Downhole

All the boreholes, except 82AWH3, were logged by Century
Geophysical Corporation of Australia. Long and Short

Spaced Density, Gamma, Caliper, Neutron-Neutron, Spontaneous
Potential and Resistivity logs were run.

82AWH3 was not logged due to the unstable conditions
prevailing in the hole.

4.2 Drilling

4.2.1 General

Four boreholes for a total of 816 metres were drilled (Plan
SAa 1331) using a Peter Nitschke Drilling/Century Geophysical
combination.

Borehole 82AWH3 was abandoned at 96 metres, prior to target
depth due to a strong artesian flow, drilling could not be
continued as no special weighted muds were available on
site.
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4.2.2 Borehole Results

/

\ / '
The three boreholes in/the southern part of the E.L. all
intersected coal; thee3summary appears in Table 1.

In the southern part of the E.L. the coal zone thickens
with increasing depth to coal in the northerly and north-
easterly direction. (Plan SAa 1331). With the thickening
of the coal zone the individual and aggregate coal seam

thicknesses increase.

In the northern part of the E.L., the borehole 82AWH3,

was abandoned prior to target horizon (Mt. Toondina Formation).

The thickness of overlying Bulldog shale would suggest
that the prospect of shallow (<120m) Permian coal is

poor.

A full evaluation of the E.L. will be undertaken in the
next quarter. '

English (i.e. written) geological and graphic logs will be
presented in the next quarter.

D.R. McBAIN

DRM/1mc
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BOREHOLE | COAL ZONE (M) | AGGREGATE COAL | MAX. INDIVIDUAL SEAM | NO. OF SEAMS | % COAL IN COAL
NO. .FROM TO THICKNESS (M) | THICKNESS (M) ZONE
82AWH1 102.98 | 115.58 1.60 0.31 7 13%
82AWH2 118.60 |153.83 3.01 0.73 7 | 9%
82AWH 4 130.98 |196.38 6.94 2.10 g 11%

N.B. The coal seam (individual & aggregate) thicknesses are interpreted from the
geophysical logs; and contain no waste material. :
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1. SUMMARY

During the tenure of the exploration licence an extensive
data reviéw, a six line gravity survey, and a four hole
reconnaissance drilling programme were undertaken.

No previous data was available for the area covered by the
tenement. Data review was thus carried out on regional
geophysical and previous exploration data from adjoining
areas.

To elucidate the basin configuration and structure in the
southern portion of the E.L. a six line gravity survey was
undertaken. With the enhanced basin configuration, from
the interpretation of the gravity survey, a four hole
reconnaissance rotary-mud programme was planned and drilled.

In the south of the E.L. where coal was intersected the
seams were relatively thin. . Seam splitting and thinning
occurs in a southerly and westerly direction as the Mount
Toondina Formation coal measures become shallower to the
basin margins. The upper horizons of the Mount Tocndina
coal measures are increasingly eroded off towards the basin
margins.

The thin seams, low coal to inter-seam waste ratio and the
depth to the coal combine to limit the potential for an
economically viable coal deposit. The prospect for thicker,
shallower coal seams than already intersected appears remote.

It is recommended the E.L. 924 be surrendered.

2. CONCLUSIONS

1) The prospects for an extensive coal deposit at less than
120 metres -are remote. ‘

2) The coal seams are relatively thin, with maximum coal -
seam development in the deeper parts of the basin.

3) The coal seams tend to split to the basin margins.
4) The coal to inter-seam waste ratio is low.

5) Correlation of the coal seams is only moderate, due to
the thin and variable nature of the seams.

6) The Mount Tocondina Formation coal measures are increas-
ingly eroded to the basin margins as they shallow.
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7) The potential for anAeconomically viable coal deposit
is limited.

8) The drilling programme broadly confirmed the basin con-
figuration interpreted from the CRAE gravity survey. However
too few boreholes were drilled to extensively test the inter-
preted basin configuration and structure.

9) While several of the multicommodity analyses from the
Mesozoic and Permian sediments were elevated, with gold
values peaking at 0.125 g/tonne and oil yield at %20 litres/
tonne;. no further exploration is warranted by these results.

3. RECOMMENDATIONS

1) It is recommended that the exploration licence be surren-
dered in its entirety.

4. INTRCDUCTION

Exploration Licence 924 (Plan SAa 756) was taken out as part
of the coal exploration programme of CRA Exploration Pty..
Limited within South Australia. The target horizon was the
Permian Mount Toondina Formation coal measures, on the margins
of the Arckaringa Basin. Previous exploration boreholes in
the vicinity had interfected Permian age coal.

The tenement was granted to CRA Exploration Pty. Limited on
16th November, 1981 for a period of twelve months. This
report details all work carried out by CRA Exploration Pty.
Limited within this E.L. prior to surrender.

5. GEOLOGY

Using a combination of existing data, CRAE borehole cuttings
and downhole geophysical logs a stratigraphy and geology of
E.L. 924 was constructed.

The geological interpretation appeared in "Wirrangula Hill
E.L. 924, South Australia - Report on the Reconnaissance
Drilling Programme, April 1982" (CRAE report no. 11477).
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6. WORK CARRIED OUT

6.1 Data Acquisition

Data pertaining to the broad area was acquired. No specific
data was available for the licence area.

6.1.1 Regional Geophysics

The regional gravity and aeromagnetic data was insufficieht
to detail the basin and its detailed structure.

6.1.2 Previous Exploration

Newmont-Dampier, Australian gSelection and the S.A.D.M.E. all
drilled in the vicinity of the licence area. Borehole logs

were acquired for these holes.

6.2 Data Evaluation

The available data was evaluated by contract geophysicist

B. Finlayson in "Wirrangula Hill E.L.A. 324/81, South Aust-
ralia, Evaluation of Coal Prospect" (CRAE report no. 10909},
and appeared as Appendix I in the "First Quarterly Report for
Wirrangula Hill E.L. 924, For The Period Ending 15th Febru-

ary, 1982.°

6.3 Geoghysics

6.3.1 Gravity

One of the recommendations of the evaluation of the existing
data was that a detailed gravity survey be undertaken in

the southern portion of the E.L. In November-December, 1981
a detailed six line, 787 station, gravity survey was carried
out by Solo Geophysics. The "Nilpinna" survey grid data was
presented in the "pirst Quarterly Report for Wirrangula Hill
E.L. 924, For The Period Ending 15th February, 1982."
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The interpretation of the "Nilpinna" survey grid data was
presented in a report entitled "Wirrangula Hill E.L. 924,
South Australia, Interpretation of Gravity Survey" by

B. Finlayson (CRAE report 11132).

6.3.2 Downhole

All the boreholes, with the exception of 82AWH3, were logged
by Century Geophysical Corporation of Australia. Long and
short spaced Density, Caliper, Natural Gamma, Neutron-
Neutron, Spontaneous Potential and Resistivity logs were
run.

Borehole 82AWH3 was not logged due to unstable borehole
conditions.

6.4 Drilling .
6.4.1 General

Four rotary-mud boreholes, for a total of 806 metres, were
drilled using a Peter Nitschke Drilling/Century Geophysical
combination. Addition general drilling information was
presented in "Wirrangula Hill E.L. 924, South Australia, -
Report on the Reconnaissance Drilling Programme, April,
1982".

6.4.2 Borehole Results.

The full borehole results, including two tables summarising
the coal intersections were presented in "Wirrangula

Hill E.L. 924, South Australia - Report on the Reconnaissance
Drilling Programme, April, 1982".

6.4.3 Evaluation of Coal Intersections

A detailed evaluation of the coal intersections and the
potential of the area appeared in "Wirrangula Hill E.L.
924, South Australia - Report on the Reconnailssance
Drilling Programme, April, 1982".
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6.4.4 Multi-Commodity Analyses

Selected samples from the Mesozoic & Permian sediments in

82AWH1,2,4 were analysed for oil yield, copper, lead,

zinc, gold. While several of the samples returned elevated
values with Gold peaking at 0.125 g/tonne and oil yield

at + 20 litres/tonne none are considered to warrant further

exploration at this. stage.

The analytical data sheets were presented as Appendix IV
in the report entitled "Wirrangula Hill E.L. 924, South
Australia - Report on the Reconnaissance Drilling Programme,

April, 1982".

D.R. McBAIN

DRM/1mc
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