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SUMMARY

Exploration Licence 46/88 was acquired by Billiton
Australia through the ETA system in which a programme was
proposed to explore for both stratabound replacement and exo-
granitic skarn tin mineralization. Two prospect areas, Stonedam
Creek and Butlers Road, were identified as the main areas of

interest.

Exploration during 1989 has focused on the Stonedam
Creek prospect where a combination of gridding, mapping, €ground
magnetic and UTEM surveying has delineated a magnetic - EM
anomaly of ¢eophysical character consistent with a massive

sulphide source.

A diamond drill hole is currently testing the source of

this anomaly.
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1.0 INTRODRDUCTION

This report details results of exploration carried out
within exploration licence 46/88 during the first year of
tenure. All exploration has been completed by Billiton
Australia utilizing the company’s staff and other geotechnical

contractors.

2.0 LOCATION & ACCESS

The licence surrounds the township of Waratah, 45 kms
south west of Burnie, and the Mt. Bischoff Tin Mine immediately

north of the town.

Access is gained via the Waratah and Corinna Roads and
thence by o0ld logging tracks. Deeply incised gullies preclude
vehicular access away from the Tertiary basalt plateau and
walking is made difficult by the extensive rainforest especially

east of Mt. Bischoff.

Access to the Stonedam Creek area is gained by vehicle
from the Waratah Road, thence by the HEC 1line 3kms east of
Waratah and by numerous old 1logging tracks that transect the

basalt plateau.
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3.0 LAND TENURE

Exploration licence 46/88 of 170 km? was granted to

Billiton Australia on 23rd December 1988 for a period of ten

years renewable every twelve months. The licence was acquired

after a tender was submitted and accepted by the Department of

Mines under the ETA system.

A retention 1licence, R.L. 8807, surrounds the Mt.
Bischoff +tin mine and this ground is excluded from the

exploration title (see Fig. 1).

The majority of the tenement is covered by Uncommitted

Crown Land but approximately 11lkm2, including the Waratah

township, is occupied as Private Freehold Land.

4.0 PREVIOUS WORK

Aeromagnetics

In 1981 Tasmanian Mines Department flew a (helicopter)
survey with nominal line spacings of 500 metres and terrain
clearance of 150 metres. Geoex also flew the area for CRA in
1999, Figure 2 1is a contour magnetic map over the E.L. and
Figure 3 is a perspective plot of the magnetic field over the
same area from the North East. Mt. Bischoff stands out in the
non-magnetic Precambrian sedimentary inlier, with another weaker

anomaly (B) to the southeast. A major magnetic anomaly occurs



<
<
370000E A

L 5L20000N

AREAS TO BE
RELINQUISHED
26-5km

/2/

/
- 5410000N

/
|
}
/

(

J8qo00E

- 5400000 N

[ Private Lond

5
cm )_I
= Billiton Australia
ot WARATAH
E.L L6/88
LOCATION PLAN AND
TENEMENT STATUS
o JPR Oate 1ﬂﬁ1 Suate w1-10‘) 000
e OH  Once TAG | Reviea Lete
Crawmg MO Fig o 1




to the north-east, +that may be due to Tertiary basalt or

underlying Cambrian mafic rocks, such as occur further west.

relatively weakly magnetic

Generally the Tertiary basalts are
with either positive or negative remanence as is apparent south
-east of Mt. Bischoff. 1In the south-west part of the aeromagnet

-ic maps very strong magnetic anomalies occur around the

Meredith granite. This feature can be attributed to hornfelsing

of the Cambrian (predominantly shale} sediments around the

granite although there could be a contribution from Cambrian

mafic rocks which can also be very magnetic.

Airborne EM

Dighem flew a helicopter AEM and aeromagnetic survey

for Comstaff in 1983. Specifications were more detailed than

for the previous Mines Department survey with line spacing of

200 metres., The magnetometer was at nominal 50 metres height

and EM bird at 35m height. Thus detail of the magnetic features

is much clearer than from previous data,

As expected from massive pyrrhotite both the EM and

magnetic response from Mt. Bischoff is strong. The magnetic

anomaly on Figure 2 has a peak of several hundred nT, and the

conductivity is in excess of 100 mhos. These rTesponses may be
particularly high since the mineralization occurs on a hill and

detector height may have been less than nominal (no Dighem

profiles or digital tapes are available).
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Very few AEM responses occur elsewhere in the EL.
Those of note are at Butlers Road, and Anomaly B {(Stone Dam
Creek}.

Ground Geophysics

In 1981 CRA put in a grid covering much of the southern

part of the EL.

This grid is called the Housego grid covering predomin-
antly Tertiary Basalt but also the small tin-pyrrhotite Fooks
Lode close the the town of Waratah. Ground maghetics and

}imited Max-Min and Pulse EM surveys were also carried out in

1981 with auger soil sampling. Most of the anomalous assays
related to Fooks Lode. However on the easternmost lines a
strong magnetic and EM anomaly was recorded. This was drilled

by MBD6Z through 70 metres of Basalt into Cambrian (7)sediments,

and did not explain the EM anomaly.

Comstaff alsc followed up an aeromagnetic anomaly at
Deep Gully Creek (3.5 kms NE of Mt. Bischoff) with magnetic
surveys and drilling. Five drill holes through the basalt and

into bedrock failed to intersect mineralization.
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5.0 REGIONAL SETTING

The licence covers a sequence of Devonian to Pre-
Cambrian lithologies whose distribution allows separation into
two geologically distinct areas to which different target

concepts apply. (Figure 4).

The area north of 5410000mN includes a sequence of
EoCambrian sediments and mafic intrusives with a central inlier
of PreCambrian quartzite, shale and dolomite. A cover of
Tertiary basalt obscures these Paleozow-Proterozoic units in the
eastern portion of this area. The PreCambrian inlier forms a
doubly plunging E-W striking antiform at the fold axis of which
is situated the Mt. Bischoff tin deposit. This is one of the
classic stratabound replacement tin deposits of western Tasmania
and historical records place the overall size of the deposit at
10-11IMt at an average grade of 0.9% Sn. Massive phyyhotite
replacement of the host dolomite wunits has occurred by the
influx of staniferous fluids along Devonian dyke swarms into the

PreCambrian hosts.

Two prospect areas have been delineated by previous
explorers and are the focus of Billiton's exploration programme.
The prime target area, Stonedam Creek, is essentially basalt
covered and the main interest lies in the recognition of an aero
-magnetic anomaly of similar characteristics to that which over-
lies Mt. Bischoff. Billiton's exploration in 1989 has focussed

on this area as an excellent target for Mt. Bischoff style
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mineralization. A secondary area of interest is that of Deep
Gully Creek. Here previous explorers have drilled several holes

and intersected PreCambrian dolomite (Mt. Bischoff mineraliza-
tion host). Although barren, the presence of the host unit and
of geochemically anomalous rock chip samples in nearby Ethol

Creek (up to 1.3% Sn) warrants further exploration.

The area south of 5410000mN covers a sequence of

EoCambrian sediments, minor basic intrusives that have ©been
intruded by the Devonian Meredith Granite. Several Devonian
quartz porphyry dykes emanate from this main granite mass. A

series of Dighem EM anomalies occur adjacent to the Meredith but
have been 1inconclusively tested, despite the intersection of
anomalous geochemistry in one short drill hole. The mineral-

ization anticipated here 1is that of exogranitic pyrrhotitic
skarn style and as such, would be relatively high grade but
perhaps low tonnage. In terms of Billiton’s exploration

philosophy this target is of secondary importance.

6.0 EXPLORATION COMPLETED

Exploration has been carried out solely at Stonedam
Creek where:
a) 13 line kms gridding has been completed over a series of
aeromagnetic anomalies.
b) the entire grid has been surveyed using two G-856 proton
magnetometers.
c}) the grid has been geologically mapped and limited (7

samples) rock chip sampling completed.
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1.2 line kms UTEM has been completed over the area of the
southern magnetic anomaly wusing a fixed 400m x 400m
transmitter loop.

a diamond drill hole, WD 89-1, is currently being drilled to

test a combined magnetic-UTEM target.

EXPLORATION RESULTS - Stonedam Creek

7.1 Geological Setting

Mapping of the Stone Dam Creek grid (Figs. 5,6) has shown
that the predominant feature of the geology is a b506-70m
thick sequence of Tertiary basalt flows. The underlying
geology is exposed within gullies eroded to levels below the
basalt plateaus. This consists of Late PreCambrian silt-
stones, sandstones and shales of the Burnie-Oonah Formation.
Outcrop of these sediments is poor due to abundant basaltic
scree and thick alteration is evident., A narrow quartz-
muscovite porphyry dyke occurs in the northern portion of
the grid, presumably of similar origin to the Devonian
porphyries located at Mt. Bischoff. Indeed, the extension of
this dyke has been mapped to the southwest and may correlate

with known mineralization at Fooks Lode.
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7.2 (Geophysical Results

A strong positive aeromagnetic anomaly of comparable
amplitude and size to that at Mt. Bischoff occurs at this
location {Figs. 2, 3, Anomaly B). Weak Dighem anomalies

occur in the vicinity also.

A grid was cut to cover the area and a magnetic survey was
carried out on 100 metre spaced lines and wusing 10 metre
station intervals. Two G-856 proton magnetometers were used,
one as a stationary base station with readings taken every

minute for diurnal corrections.

Stacked profiles are shown on Fig. 7, and contours on Fig,.
8. Grid co-ordinates are approximate AMG co-ordinates. The
contour plan shows more clearly the magnetic anomalies,
These appear to relate to the edge of the Tertiary basalt
which forms an escarpment in this area. (The Basalt overlies
PreCambrian sediments which are evident in outcrop beneath

the basalt cliff - see the geological map, Figs 5 and 6).

The magnetic ancomaly could be dismissed as being due solely
to the basalt cover. However, it is a strong positive which
is unlikely to be caused by the basalt, which is known from
many measurements, as well as the surrounding aeromagnetic

data, to have negative remanence.
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Computer modelling by Billiton of the anomaly on line
378500E indicated a magnetic source with a shallow dip to
the north. Further work by CSIRO confirmed that this anomaly
is unlikely to be caused by the basalt and is more likely to

have a bedrock (ie pyrrhotite) source (see Appendix A).

A UTEM survey was carried out on lines 378300E, 378400E,
378500E over the southern part of the magnetic anomaly. A
fixed transmitter 1loop (400 x 400m) was wused and the
vertical (Z) component of the secondary magnetic field was
measured. The profiles are attached as Appendix B, and
include continuously normalised, point normalised and Fraser

Filtered data.

On all 3 profiles & parallel ancmalies are apparent,
although the nature of the causative conductors 1is not
clear. They could be interpreted as being due to the edge of
a flat 1lying conductor (ie the basalt layer}. These
conductors correlate with the magnetic anomaly so almost
certainly have the same source (Fig. 8). It is not possible
to numerically model 3D or 2D thick flat conductive layers
with available computer programs so that one cannot
categorically say that the UTEM response is due to the
basalt layer. Despite this possibility and the ambiguity of
the magnetic and UTEM anomalies, a drill hole test is
recommended (note that the nearby CRA drill hole only

extended 15 metres beneath the basalt which was B0 metres
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PreCambrian

stratigraphy). This drill hole is in progress at the time of

this report writing and the results will be reported in the

next annual report.

7.3 Diamond Drilling

Diamond drill hole, WD 89-1,

at Billiton grid co-ordinates

was collared on 23rd November

411220N 378580E (Fig.

6) and

is designed to test the maghetic-UTEM source at grid co-

ordinates 411150N 378440E, 130m below surface.

Results of this drilling will be available for inclusion in

the 1990 Annual Report.

8.0 CONCLUSIONS & RECOMMENDATIONS

Initial ground magnetic and UTEM survey

resul

ts and

interpretations indicate that the Stonedam Creek anomaly is not

due to Tertiary basalt and is n
sulphide source. Diamond drill

direct answer to the anomaly sou

Further work at Stonedam

the current diamond drill hole

ot inconsistent with a

hole WD 89-1 will

rce.

intersects

massive

provide a

Creek is recommended only if

mineralization or

indications of mineralization (ie prospective host dolomites).

The northern magnetic anomaly
only if positive encouragement

diamond drill hele.

warrants additional

is gained

from

work

this

again

current
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APPENDIX A

Report by Dr. D. Clarke,
CSIRO Division of Exploration GeoSciences
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“y TOPOGRAPHIC ANOMALIES DUE TO THE BASALT CLIFF J O :

The oxder of magnitude of the spiky topographic anomaly
arising from a ground magnetic profile over a steep <¢liff can be
gimply estimated. It can be shown that the difference between the
anomalies observed at the top and at the foot of a vertical ¢liff
is equal to half the self-demagnetising field of an infinite
horizontal slab. That is, (B, ) (B, )pottom - 2 * Pi x J,
where B_ and J, are the vertlcéi componen s of the anomalous
field and the magnetisation respectively. Given the above
magnetic properties, the field magnitude measured at the foot of
a vertical cliff of basalt with reversed magnetisation should be
highexr than that measured at the top by:

Topographic anomaly = -2 x pi x 208 8in(63°%) x sin(-72°9)
-~ 1100 nT-

I Modelling of the aeromagnetic expression of the basalt was
carried out using a 2.5D finite depth prism model. A ~400 nT
topographic anomaly due to the basalt cliff is predicted,

I assuming a constant barometric altitude survey, 50 m above the
plateau. .

I Detailed modelling of the actual topography of the basalt is

shown in the accompanying figures, with the measured ground

magnetic profiles for comparison. It appears that the form of the

I observed anomaly qualitatively resembles the magnetic expression

expected from the basalt c¢liff, given the reversed polarity of

the basalt magnetisation, but that the observed anomaly amplitude
is much greater than the predicted topographic anomaly in the

l vicinity of line B8500E. Unless the basalt along this part of the

cliff is asubstantially more magnetic than any of the samples

collected for this study, or any of the basalt samples from {1

l nearby sites which have been collected previously, then the

observed anomaly along 8500E cannot be attributed to the basalt.

The modelling was carried out usging 2D tabular bodies, but

checks with prism models showed that the effects of finite strike

I length were not very great becausgse of the proximity of the sensor

to the source relative to the strike length. It appears that the

persistent anomaly of lower amplitude, which follows the cliff

I edge, 483 essentially a topographic anomaly. The considerable

enhancement of anomaly amplitude along 8500E and adjacent lines

appearg to require an additional intensely magnetic source.

I ARssuming magnetisation subparallel to the present field, a

shallow sheet-like body, with moderate northerly dip, can account

for the anomaly, as shown in the accompanying figue. The intense
magnetisation reéquired to match the anomaly amplitude is

. congistent with a massive pyrrhotite zone, with magnetisation

dominated either by induction or by a steeply upward directed

remanence. Such a remanence has been found at Renison and

. Cleveland mines and is attributed to a Cretaceous overprint

magnetigsation. However, there appears to be & problem with the

geological plausgibility of such a body occurring so clese to the

I cliff, and at very shallow depths, without having surface

||
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0 MAGNETIC PROPERTIES AND MAGNETIC SIGNATURES OF TERTIARY
J i< BASALTS OF THE WARATAH/MOUNT BISCHOFF AREA, TASMANTIA
-A PRELIMINARY REPORT RY D.A. CLARK
Sample k NRM Q
(uG/0e) (J(uG);D, 1)
1 380 (3350;1899,+73%) 14.0
2 280 (1220;227°,+64°) 6.9
3 480. (2360;174°, +52°) 7.8
4 530 (3170;184°, +82°) 9.6
5 300 (2320;180°,+54°) 12.5
6 380 (1720;179%9, +83°) 7.2
7 570 (2920;185%, +40°) 8.2
Mean . 420 (2340;1859, +64°) 8.9
k = ¢gs (emu) susceptibility = 10°
J = NRM intensity in microgauss
Q = Koenigsbergex ratio = J/kF, where F = 0.63 Qe
D = NRM declination, positive clockwise from TN
I = NRM inclination, peositive downwards

NRM directions of all specimens are plotted in the accompanying
stereonet.

The resultant magnetisation (remanent plug induced) is dominated
by the remanence of reversed polarity and has intensity 2080 ug
(=208 gammas), declination 184" and inclination +639,
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APPENDIX B

UTEM Profiles lines 37830QE, 378400E, 378500E;
continuously and point normalised, Fraser filtered

BHTO0Z6
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