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SUMMARY

Exploration Licence 22/74 (Marionoak) of 37 square kilometres is
situated near the Bastyan Dam, west of Rosebery in Western Tasmania,
The licence is explored under the terms of the Maricnoak Joint Venture
between Billiton Australia and Aberfoyle Resources Ltd. Currently both
parties hold a 50% interest, with exploration during the first half of
1986 being managed by Aberfoyle.

The 1985 exploration programme involved a CSAMT survey and SIROTEM
surface soundings followed by a thorough review of all geophysics
conducted on the property. The diamond drill hole completed during 1984
was logged in detail, petrologically and geochemically sampled, measured
for susceptibility and conductivity and sampled for lead isotope

analysis. A total of $23,790 was expended during the year ended lith
November, 1985,

The CSAMT survey confirmed the presence of a conductor at a depth of
500-600 metres on the Bastyan Dam grid. The 1984 drill hole was too
shallow to intersect this target. The conductive source appears to
plunge to the south, indicating that there may be exploration potential
at a reasonable depth to the north. Core grind analyses revealed three
zones of weakly anomalous lead-zinc values. The best of these (l0m at
1700 ppm Pb and 6700 ppm Zn) coincides with a tectonic sulphidic

breccia. Weak tin values negate the possibility of the conductor being
related to a hydrothermal tin system.

During 1985 the conductor will be traced with CSAMT on 400 m spaced cut
lines from its known position towards the geochemically anomalous zone

to the north. Geological mapping, soil geochemical sampling and ground
magnetics will be completed on the grid. Should a significant shallowing
of the conductor be detected, and the geological and geochemical setting

prove encouraging, then drilling may be proposed for the latter half of
1986,
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INTRODUCTION

This report describes exploration activities on EL 22/74 - Marioncak
during the 12 months to December 1985. The Statement of Expenditure
pertains to the Aberfoyle budget year ended 1lth November, 1985.

The Exploration Licence of 37 square kilometres is situated
approximately S kilometres north-west of Rosebery in Western Tasmania
(Figure 1). Currently, the main area of activity is the Bastyan Dam
grid, which straddles the sealed Lower Pieman Dam road.

The licence is current until 26th February, 1987 and may be renewed for

a further year through to the final expiry date of 26th February, 1988.
No reduction in area is required during this periocd. The annual
expenditure commitment is $18,500.

The licence is explored under the terms of the Marionocak Joint Venture
between Billiton Australia (the metals division of the Shell Company of
Australia Limited) and Aberfoyle Resources Limited, Currently both
parties hold a 50% interest with Aberfoyle acting as manager.

l The following report is in 3 sections representing separate technical
studies completed on the property during 1985. Section 1 documents the
CSAMT survey conducted by Zonge Engineering and Research Organisation,
Section 2 is a review of all geophysics completed on the Marionoak

I licence by N. Hungerford of Billiton and E. T. Eadie of Abertoyle, and
Section 3 by J. A. Anderson of Aberfoyle, describes geological and

I geochemical activities. Each section includes specific conclusions and

recommendations which are summarised in the first part of this report.
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Report on CSAMT Measurements
Marionoak Project

Waratah Shire. Tasmania

For Aberfoyle Exploration Pfy.. Lfd.

July 11, 1985

INTRODUCTION

During the month of February, 1985, Zonge fngineering
and Research Organization (ZERD} performed a controlled source
audig—frequency magnetotelluric (CSAMT) survey at the Marianocak
Prospect of Aberfoyle Exploration qu.. itd. Df the twelve
stations which were collected, ten stations used an a-spacing of
100 meters, and twa stations used @ J0-meter a-spacing. The line
of 100-~meter stations was positioned to allow the CSAMT data to
be carrelated with UTEM data collected at the same site. Thae
station centers were located at raughly 100-meter intervals along
a portion of Stringers Creek Road which passes through the survey
area. In every case +the electric field dipoles were oriented
N 45 W to be parallel +to the ¢$ransmitting dipole. and the
magnetic field coil was oriented N 45 E toc be perpendicular to
the transmitting dipole.

A 1000-meter long transmitting dipole was built twelve
kilometers to the northeast and oriented N 45 W, The crew was
able ta transmit two amperes of currvent into this dipole at alil
frequencies. A frequency vange from 1& +to 4096 Hz in binary
intervals was vsed for the survey. The southeast electrode was
located near the intefsectiun of Highway A10 and the road up to
Bulgabace Hill, A major electric powerline crosses the highway
from the northeast a few hundred meters south of this electrode

and continues to the souvthwest, but it does not come any closer

than abouvt twn Ekilometers €0 the survey site. A small feeder

powerline terminates near the east end of the receiver line, and

it is probably responsible for contaminating the data at the
higher frequencies for some of the stations.

o —
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Marionoak
DATA REVIEW

Line 1 is comprised of 10 stations positioned along
Stringers Creek Road. The northern-most station (station 3) is

severely contaminated by powerline noise.

Several interesting features are observed in the data
from this line, At first glance the Cagniard resistivity data
tend to indicate that ¢there is a conductive feature on the
southern half opf ¢the 1line, south of station -1. The northern

edge of this anomaly coincides with the projected UTEM anomaly
from Loop 2.

However, the phase data, (although somewhat noisy due
to low transmitter current and powerline noise) are rtelatively
homogeneous in this area, and the log—log resistivity plots
display characteristics of static offsets. AdJusting this data
set for static effects by normalizing to the average of the
bottom five frequencies on each station, produces an "anomally
free" pseudosection as shown 1in the STATIC OFFSET CORRECTED
RESISTIVITY pseuvdosection. Apparently +this *“deep" conductive

feature is really a surface conductive unit occurring between
stations -1 and -é6.

Another interesting aspect of this data set is that the
electric field data and the Cagniard resistivity show a general
medium~over—high—-over—~low resistivity layering environment. This
is also seen in the phase data. However, the log—log plots of
the H-field data show a high~over—very-high electrically layered
response, Converting the H-field values to apparent
resistivities (see MAGNETIC FIELD APPARENT RESISTIVITY
pseudosection) confirms this observation. Resistivity values for
14 and 32 Hz are not reliable due to near—field saturation. The

absolute values of these resistivities are not correct due to the

unavailability of accurate measurements between transmitter
dipole and receiver stations. Dimensions were approximated from
Page 2
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rough +field maps. However, the relative values are .meaningful,
and they present 4 totally different picture of the electrical

response of the ground as compared to the Cagniard resistivity.

Why the difference? My guess is that we are seeing the
affects of anisotropy, and that the low resistivity basement
obtained in the Cagniard resistivities is an artifact of this
anisotropy~-—possibly due to nearly wvertically dipping layered
sediments, The large phase numbers at depth are then also

considered to be due to anisotropy.

It is interesting to note the change in phase values at
the lower fraequencies as one goes fraom north to south. It
appears that the ground becomes more anisotropic seuth of
station 0. This could possibly be due toc a fault, or a contact,
or due to a fold or other mechanism that would change the bhedding

pattern in this wvicinity.

The two stations taken offline west of station 1 on
line 1, show basically the same type of background response as

seen on line 1.

Page 3
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SUMMARY

The canductive feature seen between stations -1 and -4
is interpreted ¢o originate from a shallow surface layer. The
northern edge of this layer coincides with the interpreted UTEM
conductor from Loop 2. The high phase angles and lower
resistivities at depth are interpreted to be due +to anisotropic
effects possibly due to verticaliu standing., bedded sediments. A
lateral change is noted in the phase data on either side of
station O, indicating the possibility of a fault, a contact, or a
change in the anisotropic characteristics in the rtTock in this

vicinity.

Kenneth L. Zong

Py 2

Norman R. Carlsan
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REVIEW OF THE GEOPHYSICS DONE AT MARTONOAK

This review is written in two f)arts. The first is the earlier geophysical
work up to mid-1983 summarized by Nigel Hungerford of Billiton and the
second is the more recent work written by Tam Eadie of Aberfoyle.
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PART 1 ~ GEQPHYSICS TO MID 1983

BY NIGEL HUNGERFORD

BASTYAN DAM AHOMALY, MARIONOAK, K. TASMAKIA

Introduction

The area of work (Fig, 1) wag initially selected for ground geophysical and
gecchemical coverage on the basis of a known minor Pb-2n occurrence in a
road cutting adjacent to a2 Dighem AEM resistivity low, The subsequent werk
has invelved, to date, ground magnetic, gravity, IP/Resistivity and UTEM
geophysical surveying in addition to geochemical surveys, and one diamond
drill hele. The latter was drilled to test the Pb-Zn outcrop snd an
interpreted cnincident gravity/IP source, prier te the UTEM survey which was
designed to look for a2 much deeper target.

AIRBCRNE GEOPHYSICS

In April 187 S Gecex flew an AEM survey for Aber({oyle {Cominco} using &
McPhar HHU0Q dual f{requency (340 and 1070 Hz) EM System. Because the terrain
clearance was often excessive during that survey, the EL was reflown in
early 1981 by Ehell using the Dighem AEM system. Hormal line spacing for
the former was 150 metres and for the latter was 200 m, with bird heights of
50 metres znd 36 metres respectively.

Both surveys detected z low resistivity zone ahout 2 kms west of Bastyan dam
site. There is in additlion 3 magnetic linear extending from the southern
end of the EL up to and immediately adjacent to the east side of the
resistivity low {Figs. 2 & 3).

GEQLOGICAL SETTING

'

The praspect area is covered by thick scrub and glacial drift se¢ cutcrop is
minimal except that which can be seen in the HEC road cutting and along the
sides of the nesr by Plaman River., From thst information it would appear
that tne prospect. grid overlies the zentact belween the Crimzon Creck
Formation (predominantly mudstones) and the Rosebery Group (sandstones,
shales and conglomerates). The more prospective and younger Mt. Read
volecanies have an unconformable contact (thrust fault?) with the Rnsebery
Group zbout 1.25 kms east of the Bastyan Dam grid (Fig. 4). The Tzsmanizn
tines Dept. aeremag (Fig. S) verifies very well that the Bastyan Dam grid
dees indeed overlie the western sedimentary sequence and not the main
volcanic sequence that hests Rosebery. The czuse of the aermmagnetic
antmaly on the west of the grid is probably caused by a bzsic velcanic unit
in the Crimsen Creek Formeztion. It is unlikely to be coused by an
ultrabasic unit (serpentinite) similar to thezt west of the EL boundary since
the latter is much more magnetic (1500nT greater from the Dighem seromag)
and is als» much more conductive znd strike extensive.

GEOPHYSICAL RESULTS

These are compiled on Fig. 6, and indicate trends from ground magnetic,
pruvity, IP/Resistivity and UTEM surveys, Twn prints ere apparent: [irstly
the lick of enrrelation between Lhe varisus snrmalous trends, und secrndly
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the prabzbly inappropricte survey line direction. The latter should
preferably have been in sn east-west direction es dictaled by the lacal
genlogicel strike, in order to mzximise germphysical respoanse. The lack of
enrrelation between thie trends suggests that the individual geophysical

responses are due toe different litholegies, rather than one particular
source, )

This is also seen on Fig, 7 which shows the various prafiles almng Line OON,

A possible interpretation of the varicus anmmzlies »~n this line is as
follows:

600W - 400 W : Magnetic., not dense. Crimsmn Creek basic volcanics
and sediments?

HOOW - 100 W Dense, magnetic, slightly conductive and
' chargeable. Rnsebery Group sandstanes, siltstones
and conglomerate with miner sulphides expecially

pyrrhntite.

100W -~ 300 E + : Very resistive, not dense ~r magnetic., Stitt
Quartzite?

Dips from magneties, gravity and resistivity are distinctly to the east.

DDH 8BD-1 was drilled to test the Pb-Zn show in the HEC road cutting and an
interpreted combined gravity and IP anomzly, as defined from previous
gecphysical modelling by DMN/Devonport (285/6/82). This hele zlthough
intersecting minor sphalerite and galena dnes not adequately explzin the
geophysical anomalies (Fig. 8). From the geophysical sectinn along Line OON
(Fig. 5) it would appear that the hole was collered too far west to have
intersected the main chargeability source. (Unfortunately dnwnhole IP
logging was not possible to check this). As for the gravity anomaly, this
was nou satisfactorily explazined although core measurcments gasve consistont
3,CG.°s of 2.8 which is fairly high (Fig. 7). This impilies inat tne EDH may
have been drilled entirely in a bread ancmzlously dense litholegic unit, - a
supposition which is verilfied by the plan ~f geophysical responses (Fig. 6).
This shows thst the DDH diverged from its initial direction teo go almost
along strike, and thus masy have stayed within one lithelogic unit.

UTEH RESULTS

It can be seen from Fig. 6 that the strike of the UTEM anomsly is divergent
from the other geophysical trends. The interpreted asnemzly is coincident
with IP and gravity trends on Line 200N where it appears to be on the
western contact of the very resitive eastern unit (Stitt quartzite?)}, On
Lines CON and 2C0S this correlation is no longer true. This effect is very

curious since nmne could expect the UTEM anomaly tn relate Lo the resistivity
results from the IP survey.

The UTEM trend does, however, appear to parallel 5 possible fault ubout 250
metres to snuth that can be interpreted from the pravity and magnetic
results, and which cnrincides with a shulloaw, broad UTEW anmmsly.
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Other downgrading features of the main UTEM ancmalies relate to the anomaly
shapes. For some reason there is little evidence of an X companent anomaly
coincident with the 2 component crossover. on later channels, The reason, for
this is unclear unless the. noise level or halfl: _Space response on the X i .,_.-.“-_—‘;,
cemponent is exceeding the signal, so the anomaly is not obvidus. 'Also the |’
Z component ernssover does not extend to the early channels as might- be S
expected in a resitstive host. rock. This is pnssibly explained by the v
presence of the nearby surfictal conductor whose response is drowning hhat :

- ——from.the deep conductor. .
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CORCLUSTONS

The trends from the various geophyscial surveys tend to be inconsistent
verying froem N-3 to NW-8E. This Suggests their causes are most likely to be
due to a combination of varying lithelgies and cross-cutting faults, of
which the main UTEM znomaly of interest is likely to be related to the
latter since it is inconsistent with the regional genlogic strike.

It is zlso quite probable that the IP anomaly nn Line OON was not adequately
drill tested by SBD-1, despite the minor sulphides intersected,

RECCHMENDATIONS

In principle further geophysical survey werk is required tn properly
delineate a drill target. This would invelve further greound magnetics (st &
maximum 100 metre line spacing) to help unravel the local structure, and
also further UTEM work with the transmitter laop an the other side of the
grid tn help delineate the deep conductor better {(as suggested by G,
Staltari in his reports). Both suggestions, however, would invelve not
inconsiderable cost due mainly to the difficulty of further line-cutting and
gridding in the very thick bush.

It is somewhat difficult to define a drill target at present due to the lack
of coinecidence of geophysicasl anomslies. The oenly line on which there is
some coincidence is Line 200N on which the UTEM anomaly coincides with a
fairly deep resistivity low and a broad gravity high (Fig. 9). The broad
chargeability anomaly appears to be due to a shallow source such as that due
to disseminated sulphides in a particular lithelogie unit. Cemputer
modelling suggests that a thin (25-50 m) massive conductor at 200 metres
depth will not be detected directly by an IP survey (using 100 m dipoles)
but the chargeabil ity response could be due to a disseminated halo frem a
deeper massive zone detected by the UTEM.

The d4r11l target would be at 25E, Line 200N at a depth of 200 metres. A DCH
should be sited at 160E to drill southwest along the grid line at an
inclination of 55 down to & totzl planned depth ~f 200 metres.

It is very desirable that the hole is logged for IP/Resistivity so PVC
casing should be used through the upper uncensolidated layers to leave the
hole open at depth.

042041
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PART II - POST 1983 WORK

BY TOM EADIE

A) ORIGINAL UTEM INTERPRETATION - DRILL HOLE MO-1

Following up Nigel Hungerford's initial report, a second loop of UTEM
was conpleted and the results were interpreted by Tom Eadie. A plan
of the transmitter loops, crossovers and interpretation is shown in
figure 1g. Figure 11 is the original interpretation in section on
Line 3.

The interpretation was based on the fact that the comductor is very
large in all dimensions; therefore it was hypothesized that current
could be induced in it in many different planes. Using the data from
loop 1 and loop 2 the conductor was interpreted to lie scmewhere
beneath loop 1.

In this pogition, horizontal current flow would be induced in the
conductor from the first transmitter loop, causing the ‘crossover to
occur approximately 45 degrees cut fram the loop past the actual edge
of the conductor. Using only loop 1 data, the interpreter is left
with one too many uknowns; because the exact position of the edge is
urknown, the depth of the body can not be determined.

A depth interpretation based on shape from the loop 1 data was
impossible because no positive shoulder peak was developad, and the

amplitude information was incamplete because the strike length of the
conductor was unknown.

The crossovers fram the loop 2 data support the approximate lateral
position interpreted from loop 1, and give a better estimate of the
location of the eastern edge. The interpretation assumed that the
locp 2 crossover location was controlled by- a combination of
horizontal and vertical current flow in the body, and that therefore
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the crossover occurred same distance past the edge of the body. The
edge of the body was estimated to be at about 200W on Line 90,
Therefore, using the 45 degrees concept for the loop 1 data, the body
should have been about 275 metres deep. Dril)l hole M3l tested this
interpretation and intersected no conductor. Further field work and a
new look at the UTEM data shows why this drill hole missed.

WORK DCNE STNCE MAl

i) Downhole EM

Immediately after the drilling, the hole was logged with the Sirotem
dowrhole EM system fram two loops (48@m x 38@m), shown in figure 12.
The profiles are included as figures 13 and 14.

From loop 1 (figure 13) no anomaly is readily apparent. However this
is not surprising for the following reasons. Loop 1 is positioned
almost directly above the conductor and would therefore induce a
horizontal current flow in the body, similar to the UTEM loop 1,
assuming the lateral location and shape of the initial UTEM
interpretation had been right, but the depth too shallow. This would
clearly cause a positive ancmaly the full length of the drill hole. A
subtle positive anomaly would be very difficult to see on the
profiles because the background is positive and higher amplitude.

However, the locp 2 data (figure 14) shows a very broad negative
ancmaly, indicating a deep conductor beyond or below the hole. Loop 2
would induce a predaminantly vertical current flow in the conductor,
which would cause a neqative anomaly as is seen in the loop 2 data.
The broadness of the anomaly suggests the conductor is well over 100
metres away. However the fact that only part of the anamly can be
seen because of the limited extent of the drill twle, makes a
complete interpretation impossible. These results are consistent with
the UTEM interpretation being substantially correct in lateral
position with the depth estimate much tco shallow.



[dl IR IR W R =R B

i R aE EE .

A
v

{_‘.

<
«
i

<)

S |

ii) Controlled Source Audic Magneto Tellurics (CSAMT)

Ten readings were taken with the CSAMIP unit along the rcad. The
position of the readings and the location of the conductor are showm
in figure 15. In section, the interpretation (done by Lou O'Connor at
Camninco American) is shown. This interpretatioh agrees almost
identically with the UTEM interpretation that was proven to be wrong
by drilling hole M@-1. One other factor to consider is that Ken
Zonge, well respected instrument meker and CSAMT expert, interpreted
that this deep conductor did mot really exist, but that the results
were caused by a shallow conductive zone and lateral inhamgeneities.

Clearly a reinterpretatidn of all the data was necessary at this
stage.

REINTERPRETATION

i) UTEM

From all of the geophysical data, it appeared that the lateral
position and shape of the original UTEM interpretation had been
substantially correct. However the depth determination must have been
wrong, possibly by 280 metres or more. The data was reviewed
carefully to see if a different interpretation was possible.

A depth estimate based on UTEM amplitude was attempted. Even though
the strike length of the body was not known, it tums cut that this
is not important as long as the strike length is greater than the
length of the front edge of the loop, which is the case at Marionoak.
The inductive limit of 33% for the peak to peak, point-normalized
response on lines @, 400N, and 698N, (figure 17) therefore suggests
that the body is at least 5@ metres deep. A second interesting fact
that cames out of this deéay curve analysis is that the time constant

of the body is about 3.5 milliseconds, definitely large enough to be
a sulphide depcsit.
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The shape of the ancmmly is perhaps less useful for depth
determination because a believable positive peak is never developed
in the point normelized data, even for loop 2. This indicates that
the body is indeed very deep, certainly deeper than 500 metres.

One other parameter of the interpretation that needs scme adjustment
is the position of the eastern edge of the ccﬁnductor. an examination
of the primary field from loop 2 suggests that predaminantly vertical
current flow is induced in the conductor from this loop. Therefore
the conductor’s edge should lie almost directly beneath the
crossover, at about 3P@W. This is supported by the CSAMI data.

One cther observation that has come out of this analysis is that the
body is plunging to the south, making it the most shallow on L6P@N,
as indicated by the anplitude, shape and ccherence of the anamlies
on the various lines. This points to the idea that exploration should
be contimied off to the north.

ii) csaMr

Ken Zonge feels that the CSAMT conductive anomaly can be explained by
shallow features and lateral inhomogeneities. However no one,
including Zonge's representative in Australia, or Caminco American
(who do CSAMT continually) agree with him. Even if he is right, the
lateral inhomgeneity may be what we are locking for.

The ocbjective of this section is to determine where the Cominco
American interpretation went wrong. One problem with most
contenporary CSAMT solutions is that they are done assuming a
horizontally layered earth. It is a well known, but scmewhat
empirical cobservation that when a two-dimensional body is detected,
but one dimensionality is assumed in interpretation {(as Caminco did),
that the depth determinations come cut too shallow. Therefore the
CSAMT data is also consistent with a deeper body.
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iii) Downhole EM

The dowrhole EM data was always thought to be caused by a deeper
source. In fact it was this data that suggested this interpretation.

iv) Sirotem Surface Sounding

At this stage of the reinterpretation of the data, one Sirotem
surface sounding was carried out in a very strategic location
(figure 18). Because the transmitter loop was kept o0 a small size
(206m x 20@m) and placed aver the very large conductor, a layered
earth situation is approximated and therefore a one dimensional

_inversion of the data is legitimate.

The result of this inversion (done by the CSIR) in Sydney) was that
there was a conductive feature at a depth of about 600 metres. The
results and interpretation of this data are shown in Table 1.

GBOPHY STCAL, CQONCLUSIONS AND RECOMMENDATIONS

There is definitely a conductor at a depth of 508 - 600 metres on
Line 3. The drill hole was toO shallow to intersect the target.

The body appears to plunge to the south, indicating that there may be
exploration potential at a reasonable depth to the north. This
possibility should be explored by extending the grid at a 490 metre
line spacing to the north (figure 15). These lines should be covered
with CSAMI'. This system is chosen because it is more easily
interpretable for very large, deep conductors than UTEM and because
with this system, line preparation is kept to a minimum.
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