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EXPLORATION LICENCE 33/79
WARATAH, TASMANIA
REPORT FOR THE AREA RELINQUISHED 14TH JANUARY, 1985

1. GENERAL

Exploration Licence 33/79 of 150 square kilometres was
granted to The Broken Hill Proprietary Company Limited
on llth January, 1980. 1In October, 1984 notification
was given of a reduction to approximately 125 square
kilometres. This report covers all exploration data
relevant to the relinquished area.

Regioconally the principal target was a massive sulphide
carbonate-hosted tin deposit of the Renison type. Work
done 1n the relinquished portion of the licence area was
restricted to aeromagnetic coverage and two grid surveys
in basalt-covered parts of the southern area. One grid
was surveyed using a transient EM system and the other
was surveyed by ground magnetics.

2. REGIONAL GEOLOGY

The solid and interpretative geoleogy of the Waratah
Exploration Licence is summarised in Figure 2.

The Mt. Bigchoff series, consisting of siltstones,

. laminated mudstones, occcasional spillites and dolomite (at
Mt. Bischoff only) is characteristic of the unmetamorphosed
rocks that surround the edges of the Rocky Cape, Forth and
Tyennan Blocks. From the time of deposition of these rocks
(late Proterozoic), the environment was a marginal trough.
This depositicnal environment persisted until the Mid-
Devonian Tabberabberan orogeny. During the Cambrian, the
trough underwent syntectonic deformation producing a north-
west trend of folds. At this time, there was extensive
alkali volcanism. Unconformably following the Cambrian
lavas and volcaniclastics is the basal Roland conglomerate

of the Ordovician sequence (Junee Group Correlate}. These
are conformably overlain by the Eldon Group (Silurian-
Devonian) .

The Tabberabberan orogeny exaggerated the earlier Cambrian
fold patterns in the first period of deformation and
produced north-trending folds. The second period of de-
formation resulted in northwest trending folds.

During the Late-Devonian to Early Carboniferous, the
Meredith and Housetop Granites were emplaced. The tin and
silver/lead deposits of the Mt. Bischoff, Cleveland,
Magnet and Mt. Lindsay areas are associated with this
emplacement.
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After this, a period of erosion occurred, that terminated
with the glacial, glacio~marine, and freshwater sequences
of the Parmeener Super Group. The basal unit is the
Wynyard Tillite.

The Tertiary system unconformably overlies all previous
successions and consists of basalts and interflow sediments,
with large fluvial quartz sandstones and gravels. The
Waratah basalts are interrupted by a large lake during the
early Oligocene (Brown & Forsyth 1984). Evidence from
drilling is that the pre-Tertiary relief is very rugged,
perhaps more so over areas of Precambrian sub-outcrop than
over the Cambrian.

3. WORK PROGRAMME

The following is a summary of work carried out:
l. Literature survey and review of data.

2. Geological compilation and reconnaissance mapping, with
continuous updating as exploration proceeded.

3. High-resolution aeromagnetic survey covering the total
licence area, with eastwest lines spaced at 250 metres
and a mean sensor terrain clearance of 90 metres,

4. 5.4km grid line cutting and ground magnetics over
'Anomaly M'. '

5. Approximately 5.7km grid line cutting and EM37 transient
electromagnetic survey over 'Anomaly N°.

4. GEOPHYSICS

4.1 Aeromagnetics

A detailed magnetic survey covering the entire licence area
was flown in January, 1982. Coverage relevant to this report
appears in Figure 3.

Various anomalies of interest were selected for further work
and these were identified alphabetically. &Anomalies M and
N fall within the area specifically covered in this re-
linguishment report.

4.2 Ground Magnetics

Ancmaly M is located some 3km east of the Meredith Granite
contact and was considered to be of possible 'orebody' size
and shape. A grid was surveyed in early 1983 and a ground
magnetic survey carried out.
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The raw magnetic data is dominated by the erratic and spiky
response caused by the outcropping Tertiary basalts. It

was therefore necessary to upward continue the ground magnetic
data to the equivalent airborne survey height to allow work-

able comparisons to be made. Data is provided in Appendix 1

(note that this includes an earlier orientation magnetic

"survey line done during 1981).

Interpretation of the results did not support the possibility
of a sub-basalt source of suitable dimensions to represent
pyrrhotite mineralisation. No further work was carried out.

4.3 EM37

Prior to the commencement of the 1983-84 summer field season
further interpretation of the detailed aeromagnetic data was
carried out and promising anomalies with probable basement
sources were identified.

It was decided to apply a filtering technique to our exploration
work, by doing preliminary EM37 geophysical surveys on cut

lines in an attempt to define conductors that could be drill
tested. Surveys conducted by Geoterrex Pty. Ltd. using this
transient EM system were initiated in several areas, with
Anomaly N falling within the relingquished part of the licence.

No indication of any sub-basalt conductor was obtained so no
further work was warranted. Soundings gave an interpretative
estimate of basalt thickness, and all details relating to the
survey are given in Appendix 2 :
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APPENDIX 1

Measured and Upward Continued Ground Magnetic Profiles
- N Grid .



L

205014

GEONICS LIMITED

EM37 Ground Transient Electromagnetic System

Technical Speciflcations

Current Waveform -

Repetition rate -

Turn-off time (At)

Transmitter loop -

Transmitter
protection

Transmitter
voltage

Transmitter
power

Transmitter
supplied

Transmitter
qgencrator

output -

cutput -~

wire -

motor -

Transmitter

See Fig. 1

3Hz or 30Hz in countries using 60Hz power line
frequency; 2.5Hz or 25Hz in countries using
50Hz power line frequency; all four base fre-

quencies are switch selectable.

fast linear turn-off of maximum 300 usec. at
20 amps into 300x600m loop. Decreases pro-

portionally with current and (loop area}Lf to
minimum of 20 usec. Actual value of At read

on front panel meter.

any dimensions from 40x40m to 300x600m maximum
at 20 amps. Larger dimensions at reduced current.
Transmitter output voltage switch adjustable for
smaller loops. Value of loop resistance read
from front panel meter; resistance must be
greater than 1 ohm on lowest voltage setting to

prevent overload.

circuit breaker protection against input over-
voltage; instantaneous solid state protection
against output short circuit; automatically resets
on removal of short circuit. Input voltage,
output voltage and current indicated on fraont

panel meter.

150 wvolts (zero to peak) maximum;

20 volts (zero to peak) minimum

2.8 kw maximum .

1800m. #10 copper wire PVC insulated with nylon
jacket; transmitter wire contained on 6 reels

(supplied); 2 reel winders supplied. -

5 HP Honda gasoline engine coupled to 120 volt,
3 phase, 400Hz alternator. Approxliwately 8 hours
continuous operation from full (built-in) fuel

tank.



Output connector -

Noise rcjection -

Rew vcavery biatterioes (N

255012

Revearver

Moasared gquant iy time rate of decay ot magnetic Flux along 35 axes.,

Sensor - arr-cored coil of bandwidth 40 kilz: 100cm dra.
by 7xS5cm cross-section. C(Coil holder supplied to

facilitate mcasurement along 3 axes.

Time channels - 20 time channels with locations and widths as
shown in Fig. 2. Successive operation at 30Hz,
then 3z, effectively gives 30 channels covering

range from 80 usec. to 80 msec.
Qutput display - 4 digit plus sign LED display; display also shows
channel number and gain.
[ntegration time - 2" cycles at 30Hz; n=4,6,8,10,12,14 (switch
selectable); similar integration times at other
base frequencies.

Receiver output notise

referred to input - typically 1.53(10_10 volt/m2 at last gate at 30H:z

with integration time of 34 seconds. Noise will

be higher during intense local spherics activirty.

all 20 channels in analogue format and house-

keeping functions in digital format available
from output connector.

Synchrenization to -

any of the following (switch selectable)
Tx (1} reference cable
(2) primary pulse
(3 27 Milz radio link {40 channels)
{47 high stability (oven controlled) quartz
‘crystals.

_ : Sclective clipping of atmospheric noise pulses
clreartry at all rimes. Audio output of Rx <oil (trans-
motrer pulse blunked aut) is available on builte-
tn toud speaker for ready identification of

interfovence.

volt ccechargeable Gel-cell; 9 hours continug-
s operal gy Craae ot 17°¢C0 0 Twa batteres el
a hattery cliacgee:r supplicd to permet charging of
covanend Bt tery Leom Teaemt e omalor feney 1oy

it e v,
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Pram-mitter capag o
NN

Wircewinder
Wire vecels (20 amp )
Receiver console

Receiver coil

255013

Drme s yans

Jhxdlyie om

ASxVMxA8 om

42x38x35 cm cach (2 offr)
33x3ltdis.yem cach (o of )

38x37x27 c¢m

100 cm dia. 7x4% ¢m cross-section

Component Weights

Transmitter console

GPU

Wirewinders and loaded reels (20 amp)

Receiver console (incl.20 amp-hour battery)

Receiver coil

20 kg
60 kg
120 kg (total}
21.8 kg

8.0 kg

Shipping Information

Shipment consists of 5 boxes
Two wire boxes

Py box

Recerver/transmitter hox

Recetver cnil/coil-hnldcr box

Total shipping volume

Toral shipping weighi

116x62x48 cm € 186 kg (total)
96x61x73 ¢m @ 90 kg
I6x75x73 cm ¢ 86 kg

L10x110x20 ¢m @ 34 kg

1.9 cubic metyes

390 kg
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L . . - .
The Geoterrex Tixed-loop Lime-domain convention sysiem nas Leern
designed with consistency in mind. Given the great diversity
of grid and loop orientations, it is mosl importani tha! anomilies

are of a predictable shape.

To fully understand the convention, four basic rules must be

laid down:

1) The vertical primary field (Z component) is positive within
any loop. To be consistent with a Cartesian co-ordinate
system, the z% direction is defined as ‘up', i.e. the field
vectors point up within the loop and down when outside the
loop.

2} Tne X component is defined as that which points along the
grid lines. Depending upon which direction the lines run,
W or S is defined as X" .

3) Using a right hand orientation where X' is direction of the
. middle finger, and Z* is the direction of the thumb, then
Y" is the direction defined by the index finger.

4)  North or East is always plotted to the right on the page.

With these four rules, the shapes of the half space responses for
late times for all three components are uniquely defined as shown
in Figures 1, 2, 3a and 3b.

whera f < 1,

Fig. 1 Hall-space response @ Z compotient



Fig. 2 Half-space response : ¥ Component

Y
A
'2 sof
Fig. 3(a) Half-space response : Y component.
(Positive half of loop)
'loop
Plan ’ ,
+
N
- - =
E

Fig. 3(b) #H3lf-space response

Y component
(Negative halfl of loop)

Note: Utlike the 2 component, there 1s

Hoonly one msximg or mynima
for the Y component for a homogencous half-space.
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Notf - s-roba-n}:ﬂ oLy oves

/ Conduchive  HHs

5 Resslive  HHS
-ﬁgg. Comfm!fsork of condudive and cusisbive ﬁamogen:,ous
haq"- spoce ren pouse s for Z- mrrj)OMA{.

rcn.l‘hOﬂ QL Hﬂ!f 1i

7 ——eop

A conductive homogeneous ha'tf -space 1s characterised by an early
channel high amplitude response with a slow migration of the

smoke-ring crossover f{rom the loop.
By comparison, a resistive HHS will exhibit a lower early channel

amplitude response and a rapid migration of the smoke-ring. -

Note that the rate of decay of the channel amplitude responses
for both conductive and resistive HHS is the same, and is
proportional to t.exp (-5/2).

The migration of the smoke-ring determuines the detection of a
conductor with respect to time and éﬁ:ace. Fo;' example, a
conductor located beyond the smoke-ring in a relatively
conductive environment will not be energised By intermediate
times but may be evident at late times if t:..he :?.xhoke-rixxg has
passed beyond it. In short, only conductors within the limits
of the smoke-ring at a given time can possibly be detected.
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Confined Conductor Redgponscs

The response due to & conflined conduclor is closely related to the

aforementioned halfl-space resporses and to Lhe conductor's position
with relation to the loop. Figures 5, 6, 7a and 7b show the

responses for a vertical plate.

.._;;,,,P_.

F{B-S Vertical coaduckor: z contPonedt

__/\__,o—loof;—./\/\

- Fig. b, Vertical conductr = X Componiak

| VIL ,_,w,);_. /’\/“ -
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When the dip of the conductor is allowed to vary, the responses

become more complicated. Figures 8 through to 12 show how the

dip effects the vertical and horizontal components.

0

El'g- Y, Hotizontol  coudinfor -
Note: [Lafe-fime respouse  dumeler  bofh
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By remembering the shapes of the responses for these few simple

geometrics, the identification of false anomalies can be
avoided.

In conclusion, by identifying (eatures which appear to have
atable (non-diffusing) responses with respect to an appreciable
length of time one can isplate confined targets from the half-

After these interesting features have been identified,
the geometry of the situation can be ascertained.
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