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REPORT OF A DETAILED GRAVITY SURVEY OF
IRON BLOW PROSPECT IN S.M.L. 360

BELTANA 1-mile sheet area

Client: Carpentaria Exploration Co. Pty. Ltd.

ABSTRACT

A detailed gravity survey over the Iron Blow prospect has
revealed areas of low gravity and faults associated with the
old mine. : '

The mass deficiency in this area is 71500 tons, probably
representing porous leached material, which may extend to at
least 100ft. below ground level. A large circular positive
anomaly was delineated around drill hole B.H.I. and this
anomaly has an excess mass of 127500 tons for a radius of
180ft. The density of this material was estimated to be higher
than that expected for dolomite, which was encountered in the
drillhole. Numerous faults have been delineated, the principle
one being, the tectonic boundary of the diapir on the western
side of the area. .

A residual gravity map was produced from the Bouguer
gravity data using a 4th Order Pélynomial surface and the regional

and residual contours of the mine area are displayed in this
report.

PURPOSE

The purpose of the survey was to delineate regions of low anomalies
compared with the background. It was suggested that leaching would reduce the
density of the locally leached material compared with the country rock, thereby
producing a local low in the contoured Bouguer Gravity valves over the leached

zone.
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'. INTRODUCTION

At the request'of Cirpentaria~ﬁxploration Co. Pty. Ltd., a
detailed gravity survey was carried out over a 100ft. grid pegged and
levelled by the Company. The grid cuvereﬂ the immediate vicinity of the
Iron Blow Prospect, which is located one mile northeast of Beltana Railwny
Station as shown on Plate 1. this Sﬁ!vay w., condusted in April, 1570.

The grid was ;ubdivxded“into 8 cell-loop network system, and the
cbserved gravity was deﬁqrmiﬁéd using a LaCeste Gravitiﬁetar; Model G
No. 212 employing é}s@ries éfAclbéed loops for drift Qontrnl. The Bouguer
Gravity variation was expected to be of the order of 0.5 milligals.

| Th§ control station'ngtwork was tight and the mean and standard
deviation of the uncprxécted network misclosures wereio.ﬂss milligals and
0.036 milligals respecfiyely. The.sma;l closure errors 6f the network were
reduced using a method of least squares (Smith, (1951)). The final values

are éxpeeted to be within £0.03 milligals at any station.

RESULTS

Bouguer gravityAresults were calculated from the observed
gravity valves obtained by correcting them for latitude (0.02178 milligals
per 100ft.) and'élsvatipn, The elevation conversion factor used, was
0.060984 milligals per foot, corresponding to a dénsity of 2.60 gm/cc for
the country roéks. The Bougﬁar gravity results are shown in the form of
a contour plan (Pléte 2), contoﬁrod at an interval of 0.05 milligals.

The refe:ence datum levels for the observed.gravity and elevation
were takerm as 0.00 milligals for station 1800N, 1200E and 50.0ft. for
station 1500N, 1600N reschtively. This elevation datum value was changed

from the original given by Carpentaria, so that the Bouguer values were

small numerictlly.b
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The Bouguer results were then subject to a computer programme
involving the fitting of a low-order polynomial surface for the assumed
regiénai potential gurfacé. The polynomial was fitted using a conventional
least squares technique involving an orthogonal polynomial in the process.
The valugs for the 4th Order polynnmiai were plotted and contoured to
illustrate the assumed regional gravity pattern. These contours are shown
in Plate 3, “

The differencé between the Bouguer values and the regional values
as computed by the polynomial was then plotted and contoured as the residual

ancmaly plan, shown in Plate 4.

GEOLOGY AND INTERPRETATION

The Iron Blow Prés;:eet (Beltana Edith Mine) is situated in the
‘southwestern extremity of the Beltans Diapir. This diapir is shown in
the regional geoiogical sheet of‘ggggggg 1:63,360 published by the South
Australian Départment of Mines, 1966, mapped by Leeson and Nixon (1966).
The Proterozoic'stratigraphy is outlined in the explanatory notes of the
Beltana area b& Leeson (1969).

The geology of Ircn Blow Prospect which is described in the Mining
Reviews covéring the main period of activity from 1907 to 1913, is outlined
below. ' | | -.

.Shafts were sunk in soft shales and sandstones near an ironstone
- outcrop (Iron Blow), close to an older mine shaft shoﬁing signs of copper.
The area was prospected for silver but without success. Production figures

for this mine are not iecorded.
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Carpentaria Exploration Pty. Ltd. has drilled four rotary
percussion drill holes in the mine area.

The extrapolated Bouguer gravity values outside of the original
grid, is shown in Plate 2, are reasonable, except thos§ in the southeastern
corner, where additional control is needed to verify the contours.

The steep gfadient,,O.S milligals per 100ft., on the western side
of the area is clearly shown in the Bouguer gravity contours, see Plate 2.
This gradient is present in the 4th Order Polynomial Surface which was assumed
to represent the regional gravity contours as shown in Plate 3. Here the
gradient is-o.é milligals per 100 feet.Astriking at 160°. This feature is also
present in the residual.qqntours, see Plate 4. This gradient has been inter-
preted as fault F, striking at 1600, shown on Plate 5, and represents the
tectonic contact between the diapiric mntérial to the east and the country
rocks to the west. The country rocks,»which have a similar strike direction
to the fault are represented by a gravity high.

| The‘regional contours show an approximate east-west strike direction
over the mine area. The direction then changes to 130° in the eastern side of
the srea. The increase in anplitude towards the southeastern corner is pro-
duced by the presence of relatively high magnitude anomalies as shown on Plate 2.

The small anomalies centred bétween lines 1400 to 1500N and 1100 to
1300E shown on Plate 2 are clearly resolved as a small amplitude positive
anomaly with negative anomalies situated to the north and south. The positive
anomaly probably represents a small raft of slightly higher density material,
and the negative anomaly probably represents less dense material. this may

‘indicate a contrast between weathered and unweathered material.
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The gradicats located to tho east and north of the sbove anscmaly
suggest the presence of feults. The gradient striking at 176° bétweem
lipes 1350 and 14008 south of linc 160N was clearly rosolved on the residual
map (Plate 4) as a gradiont of 6.25 nillipals per 100 feet, and is represented
by f&ult BZ as éhown on Plate 5. There may be an east-west feature, shown
as fault 93 on Plate 5, truncating the positive ancmaly along its northern
portion. Another.fault FG was delinecated on the castcrn side of the gravity
low lscated at the old nmine.

The high amplitude positive anomaly contred around drillhele B.IHLI.,
is shown én Plates 2 and 4, is eircular in formn and could be represented by
oithor a cirenlar disc or vertical cylinder nodel. ‘An excess mass was found
‘to be 127,500 tons. This was determined by the method of Gootz (1958) for a
circle of radius 189 feot, éentrcd on tho drillkole B.M.I. Assuning a
vertical cylindric#l bedy has a radius of 90 £t., situated at the surface, cn
estimato of the dopth to the baso of the cylinder was fourd to be approximately
70 £r. The density contrasi in this ease would be 1.0 gmfec. This would
pive a density of 3.60 gm/cc, assuning that the countzy rocks had a density
of 2.60 gmf/ce, which may be an over estimate  for diapiric rocks. This
density suggosts that the gaterial of the body may be either lincnite ore
(3.8 gm/ec) or basic material. Crillhole B.ILI. was drilled to an offective
depth of 150 £t. in dolomite. Its density is unknown, but is expected to lie
‘between 2.7 to 2.8 gmfce, The positive ancmalies to the north of the formor
anamaly_indicate.a probably extension of the dolonite. The steep gradient
striking at 0357 located in the éoutheastern.corner df the grid, indicates
either a lithological contact or a poséible fault F, as shown in Plate 5. This

gradient.is truneated by an east-west cross feature, probably a fault, Es
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(Plate 5) between lines 1300 and 1406N. The point anomaly located at
14003, Z200E may be related to this feature.

‘The gxavity low situated in the neighbourhood of the old mine
has an anplitude of'o 37 nilligsls, and two possible axial trend directions

shoun in Plate 5. This low indicates an area of low density probably

produced by leachinga Its mass deficiency was determined, after a method of
Geotz, to be 71500 toms, for a circle of radius 300 ft. centred at station
1500N, 1500E. ‘If a density deficiency is assumed of 0.37 gm/cc due to
porosity as detétgined for Copper Queen Mine, then this porous material
should extend dawn at least 100 ft. below ground level.

Tha other gravity low situated in the southeastern corner has an
anplitude of 0.6 milligals and an axial direction of 030°. This represents
material of low density proénced by leaching and/or a different lithology

(quartzite).

CONCLUSIONS § RECOMMENDATIONS

Th§ regicn of low gravity assdciuied with the old mine in the area
has & mass déficiency of 71500 tons, probably represents an area of leached
' porous materisl which extends to at least 100 ft. below ground level. This
area should have additional drill holes to locate any mineralization within
the gravity low. The‘othef fegion‘of low gravity located in the southeastern
corner should also be drilled.
The density determined for thé excess mass estimation of the
positivebcircular anomaly located around drillhole B.H.I. was higher than
that expected for dolomite. This higher density may indicate the presence of
a possible denser material beneath the fresh dolomite. This could de verified

by drilling another vertical hole near B.H.I. to a greater depth.
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