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1. SUMMARY

Ground magnetometer traversing and field mapping were used to define
the margins of the Tertiary basalt which overlies the Lefroy deep lead.
Two trial gravity lines indicate that combined gravity and ground
magnetics will be a useful means of predicting sub surface basalt
geometry. '

The lead extends north from the town of Lefroy to the coast at Beechford
- an indicated length of eight or nine kilometres. Cable tool drilling
offers the best means of evaluating whether the sub-basaltic gravels

are auriferous. An east west treriding 'fence' of churn drill holes is
recommended to test the character of the wash, and to refine the prelim-
inary geophysical interpretation., This drilling would be best located
approximately eight kilometres north of the township of Lefroy.

2. CONCLUSIONS

1. The Lefroy deep lead has the potential to hold economically
interesting quantities of gold bearing gravels.

2. Sampling and evaluation of these gravels will necessitate close
spaced, relatively deep (greater than 100 metres), cable tool
drilling. Further exploration will thus be of high cost.

3. Combined gravity and ground magnetics have the best potential for
defining subsurface basalt geometry and predicting optimum

locations for drill holes.

3. RECOMMENDATIONS

1.  Scout drilling by cable tool rig, with large diameter percussion
pre-collar through the basalt. Holes to be positioned as close as
practicable to the line of gravity traverse number 2. Three or
four initial holes at 200 - 300 metre intervals, with subsequent
infill holes at progressively closer spacing until the deepest
portion of the lead is located.
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4. INTRODUCTION

EL 35/81 was granted on the 9th of June, 1982. It was primarily intended
to cover the sub-basaltic Lefroy deep lead, the headwaters of which were
worked for gold at Lefroy.

Mapping of the basalt caprock over the lead was accomplished by widely
spaced ground magnetometer traverses to locate basalt-induced magnetic
"edge" effects. The contact between these points on the various traverses
was interpolated by correlating known basalt outcrop and topography. In
all, some 60,950 metres of ground magnetic traversing was completed.

Two trial gravity profiles were established over the lead to see whether
this method could be used to preditt sub-surface basalt geometry. The

initial results are encouraging.

A line of scout cable tool drill holes {percussion pre-collared) in the
northern portion of the lead is proposed as the next stage of exploration.

5. GEQLOGIC SETTING

The basement rocks consist of Ordovician - Devonian age turbidite-like
sediments, termed the Mathinna Beds. These have been extensively folded
and strike north-east to south-west.

Primary gold mineralisation occurs in the Mathinna Beds as quartz-pyrite-
arsenopyrite lodes emplaced along east west trending steeply dipping
fractures. At Lefroy there was a concentration of these lodes in an en-
echelon zone which was aligned roughly along the strike of the Mathinna
Beds. Total production from Lefroy was of the order of 179,000 ounces.
Approximately 5,000 ounces of this came from the alluvial working at the
head of the deep lead.

The deep leads are of Tertiary age. The pre-basalt drainage was from
south to north, with accumulation of gold, derived from the Mathinna
Beds, in the stream gravels. Basalt extrusion commenced in the Tertiary.
A succession of flows, separated by minor periods of erosion and de-
position of interbasaltic sediments, covered the Tertiary valley.
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Erosion continued until the Cainozoic, with intervals of marine incursion

and regression which deposited an extensive veneer of Quaternary age
gravels and sands over the basalt.

Likely deep lead geometry, gold values, and distribution in the sub-
basaltic wash, are contained in the CRAE internal memorandum from
G. Broadbent to T. W. Dickson of 12th July, 1982.

6. GEQPHYSICS

6.1 Ground Magnetic Traverses

6.2

Preliminary ground magnetic traverses over the relatively well
known portion of the lead near Lefroy indicated that the method
could locate the edges of the basalt fairly accurately. Some
computer model?ing of the data was tried, and is reproduced in
Appendix One. This early modelling indicated that qualitative
data on the thickness of the basalt could be obtained.

The coverage of the magnetic traverses was gradually extended
northwards into the lesser known portions of the lead. Traverse
lines made the maximum possible use of pre-existing tracks and the
more open paddocks for speed of coverage. Placement of lines was
aimed at defining the basalt contact where it was totally concealed
or not able to be fixed by topographic slope changes.

The location of the traverses and the interpreted margin of the deep
lead basalt is given on plan number TASh 105. Profiles for the various

traverses are given in Appendix Three.

Gravity Traverses

As the magnetic survey progressed, it became apparent that the

high noise levels and variations in magnetic intensity rendered most of
the traverses unfit for computer modelling. Accordingly, two trial
gravity lines were surveyed over the lead, one over pre-existing Mines
Department drilling near Lefroy, and the other some seven kilometres

to the north. (Plan TASh 105). Results and interpretation of the
survey are reproduced in Appendix Two.
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Scout drilling by cable rool rig offers the only means of
checking this interpretation, ‘and of sampling the deep lead
gravels. It is therefore recommended that a line of cable tool
holes be established as close as praticable to the line of
gravity traverse 2; over the deepest portions of the lead as
indicated by the gravity interpretation.
7. REFERENCES
Broadhurst, e. "Lefroy and Back Creek Goldfields"

Tas. Dept. Mines Geological Surv.
Bulletin No.42, 1935.

Gee, R.D. and Legge, P.J. Beaconsfield 1:63 360 Geological
' Map Sheet and Explanatory Report,
Tas. Dept. of Mines, 1971.

Geophysics -~ mag, Geophysics - gravity; deep leads; gold.

9. LOCATION

Launceston SK55-4

10. LIST OF PLANS

TASh 105 Lefroy 35/81 Deep Lead Basalts and Ground Magnetic 1:25 Q00
Traverses

TASh 953 Lefroy EL 35/81 Geophysical Traverse No.l Ground 1:10 000
Magnetics & Gravity Survay

TASh 1370 Lefroy EL 35/81 Geophysical Traverse No.2 Ground 1:10 000
Magnetics & Gravity Survey

11. LIST OF APPENDICES

1. Lefroy Deep Lead - Ground Magnetic Traverse No.3 Model.

2. Results and Interpretation of Two Gravity and Magnetic profiles
over the Lefroy Deep Lead.

3. Lefroy Deep Lead - Ground Magnetic Profiles 1-17; 19-27; 29-34.
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APPENDIX ONE

Lefroy Deep Lead - Ground Magnetometer Traverse No. 3 Model
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. BELLERIVE 7018 .
CRA EXPLORATION PTY. LIMITED TELEGRAMS; CRAEX
(INC. IN MN.5.W.) TELEX: AASTiI44
TELEPHONE: 44 3513
LEVEL 4, BELLERIVE QUAY, AREA CODE: «002)
CAMBRIDGE ROAD, BELLERIVE, 7018, TASMANIA, AUSTRALIA IN REPLY PLEASE QUOTE

28th July, 1982.

Memorandum To: G.BROADBENT
Copy: T.W.DICKSON
From: M.FLIS

LEFRQY DEEP LEAD - GROUND MAGNETIC TRAVERSE #3 MODEL

INTRODUCTION

A profile of ground magnetic data collected over a sub-basaltic deep lead
in the Lefroy area was modelled using a Talwani - type model. Control for
the modelling was provided by drill hole information to the north and
south of the traverse. A Tocation map is attached.

DISCUSSION

The magnetic data was upward continued to various levels in an endeavour
to smooth the profile in a non-arbitrary fashion. A level of one-and-a-
half times the station spacing (i.e. 37.5m) was chosen to model.

[t became evident early in the modelling proceedure that the anomaly pattern
was reversed to that expected for a flat Tying body such as the basalt

being imitated here. It was thus concluded that, Tike the basalts around
Mt.Bischoff, these basalts had a major remanent magnetization componant
whose direction is opposite to the earths' present field direction.

This observation is compensated for in the forward model by setting the
magnetic susceptibility to a negative value.

The final model arrived at is attached. Whilst no real effort was made to
fit the upward continued observed data exactly, it can be seen that the
form of the two curves (observed and calculated) is identical.
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The model has three important features -

1. the edges of the basalt are very well defined by magnetics,

2. basalt thickness is, in general much less than that indicated
by the surrounding drill holes. A change in the magnetude of
the susceptibility used may rectify this but there is little
point until more mag data is collected to expand the model,

3. a definite mid-lead basement ridge is reflected in the data.
Drilling data reflects a lead bifurcation to the south. This
may in fact start closer to the mag traverse than is shown
on the diagram.

CONCLUSION AND RECOMMENDATIONS

Ground magnetic surveying over sub-basaltic leads can provide valuable
information on the confiquration of the basalt, and thus the configuration
of the basement ('bedrock'). Any meaningful interpretation will have to
be based on an extensive magnetic coverage - i.e. relatively close spaced
Tines with 10m station spacing. Information on the magnetic properties

of the basalt is also required. Magnetic susceptibility and remanent
susceptibility measurements should be carried out on oriented samples

to obtain this information.

MARCUS FLIS
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APPENDIX TWO

RESULTS AND INTERPRETATION OF TWO GRAVITY AND

MAGNETIC PROFILES OVER THE LEFROY DEEP LEAD.
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: BELLERIVE 7018 -
CRA EXPLORATION PTY. LIMITED TELEGRAMS: CRAEX
(INC. IN MN.S.W.} TELEX: AAST144
TELEPHONE: 44 3533
LEVEL 4, BELLERIVE QUAY, AREA CODE: (002)
CAMBRIDGE ROAD, BELLERIVE, 7018, TASMANIA, AUSTRALIA IN REPLY PLEASE QUOTE

4th May, 1983.

Memorandum To: G.BROADBENT
T.W.DICKSON

From: M.F.FLIS

Subject: RESULTS AND INTERPRETATION OF TWO GRAVITY AND
MAGNETIC PROFILES OVER THE LEFRQY DEEP LEAD.

INTRODUCTION

Two orientation lines were set up over the Lefroy Deep Lead north
of Lefroy, (see locality Plan TASh 105). These lines were surveyed
with the ground magnetic and gravity methods.

Line one is located along a fence of Department of Mines drill holes
which provide sub-surface information. The second line is some
5,800 metres to the north where a fence of drill holes is desirable
to evaluate the Tead. The survey was carried out to optimize the
placing of these holes. :

DISCUSSION

Gravity data was collected by the author ustng CRAE's LaCoste and
Romberg gravimeter {#G649). The gravimeter was calibrated on the
Hobart calibration range before the survey. A lack of a National
Gravity Network gravity station in the area meant the data had to

be reduced to an arbitrary datum. A similar lack of a survey bench
mark necessitated the elevation data (lines were optically levelled)
to be tied in to the A.H.D. by estimation from 1:25 000 topography
maps. Elevation is deemed to be accurate to within 10cm overall

and to within 5 metres with respect to the A.H.D. This is within
acceptable specifications for this survey.

Resultant gravity data was modelled by inversion techniques using

the depth control of Tine one to provide the best fit density
contrast. This value was used in the inversion of the line two data.
The models thus derived were then compared with the ground magnetic
data.
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A1l gravity, magnetic and model data are shown in Plans TASh 953
and TASh 1370 and as attachments I and II.

Line One

Gravity and magnetic data exhibit coincident and relatively well
shaped anomalies directly attributable to the basalt's presence.
Although the regional gravity field is not well enough mapped out
by this profile to be adequately defined, the state gravity map
indicates a near flat field. The data was inverted and, using the
nearby holes as a depth control, a density contrast of 0.45 g/cc
was obtained.

The model obtained is in good agreement with the drill holes, and
indicates that a two channel lead exists. Comparison with the

magnetic data shows that discrepencies do exist, however this is
typical of basalts. The gross form of the observed data is sufficient-
ly comparable and may be accepted as being in agreement.

These discrepencies may be due to either Tocal changes in bulk density
of the basalt or the basement rocks, local changes in bulk suscept-
ibility of the basalt or both. It is also of interest to note that

the basalt's magnetic susceptibility reflects the reversed remanent
magnetization inprinted in these basalts.

Line Two

Data on this 1ine is more confused, and noisy. The basalt is
extensive; approaching a plain situation rather than a well defined
river valley. Adding to the confusion is the complex regional gravity
field. A fourth-order line of best fit was applied to the profile

to obtain residuals for inversion modelling.

The model indicates that a two channel lead still persists, although
it is not possible to tell whether these are the same two or trib-
utaries of the ones identified on line one. A third smaller lead is
also indicated, however, it’'s authenticity is in question due to it's
improbable shape.

SUMMARY

Both gravity and magnetic methods appear to have detected the sub-
basaltic Lefroy Deep Lead adequately for the purpose of drilling.
Whilst it would be irresponsible to assert that the derived models
reflect the true situation, they do increase the chances of finding
the Teads by drilling on their indications. That is, the surveys are
best viewed as being a qualitative rather than quantitative guide.
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RECOMMENDATIONS

It is recommended that:

1. The lead will be best tested on 1ine 2 by Tocating drill holes
at the following positions (with inferred order of priority):

a. 3100mE
b. 2900mE
c. 750 mE
d. 1150mE
e. 1875mE

These Tocalities do not include step-out holes should they be
required.

2. Further gravimetry and magnetometry to be carried out if further
holes are contemplated.

M.F.FLIS
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ATTACHMENT I

LEFROY DEEP LEAD ORIENTATION

GRAVITY SURVEY
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