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INTROCDUCTION

This report summarises the results obtained and
interpretation derived from the 1988-89 program of TEM
geophysical and diamond drilling at Mt Cattley EL
14/85.

EL 14/85 was granted to Pancontinental Mining Limited
in August 1985. Since July 1988, Outokumpu Exploration
Australia Pty Limited has operated the project on
behalf of a Joint Venture between the two companies.

The original objective for the exploration program was
for polymetallic base metal/precious metal volcanogenic
massive sulphide (VMS) deposits of the Que River,
Hellyer type.

The tenement is centred about 12 km NNE and
approximately along strike from the Hellyver deposit.

It was considered 1likely that stratigraphic equivalents
of the Hellyer - Que River mine sequence could exist
within EL 14/85 under a variable thickness of Tertiary
basalt cover (Figure 1).
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2. SUMMARY AND CONCLUSIONS

Diamond drill testing of two Gefinex 400S EM

anomalies in EL 14/85 near Mt Cattley has failed to
intersect significant mineralization. Subsequent down
hole EM37 surveys indicate that both holes passed close
to or through formation conductors which probably are
the sources for the Gefinex anomalies. 1In MCDD 4 the
conductor is interpreted to, be a layer of conductive
clays in sediments near the base of the Tertiary cover.
In hole MCDD 5 the conductive source is interpreted to
be a 30m thick unit of pyritic black siltstone.

A detailed geochemical study of andesitic rocks from
previous drill holes MCPD 2 and 3 has shown marked
compositional similarities to the footwall andesite -
basalt sequence of the Que - Hellyer volcanics and
strongly supports a direct time and stratigraphic
correlation.

Oriented core observations from MCDD’s 4 and 5,
however, have contributed to interpretation of a
structural model which implies that the Mt Cattley
andesites are considerably stratigraphically higher and
younger than the Que - Hellyer volcanics,

Further proposals for stratigraphic drilling, to
elucidate the structural and stratigraphic setting of
these andesites, should be considered in the light of
past and anticipated future difficulties with
structural interpretation and TEM surveying/
interpretation beneath a substantial cover of
Tertiary basalt and associated sediments.
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PRECIS OF 1988-89% EXPLORATICN PROGRAM
AND RESULTS ACHIEVED

The 1988-89 exploration program for EL 14/85 included
(in chronologial sequence):

* A review of geological interpretation and previous
geophysical data with recommendations given for
further exploration. (Herrmann gnd Bishop, July
1988)

* A trial GEFINEX 400 S EM survey of 3.25 line kn.
(Hattula, 1988)

* Drilling of two diamond drill holes, MCDD’s 4 and
5, to test two Gefinex EM anomalies interpreted
on line 12000N. (Herrmann, January 1989)

* Downhole EM 37 logging and interpretation of both
drill holes. (Bishop, June 1989)

* Petrographic and geochemical studies of core
samples from MCPD’s 1,2 and 3 and MCDD’s 4,5.
(Crawford, April 1989)

The results and conclusions derived from these works
are briefly stated below but the reader is referred to
the references cited above for more comprehensive
detail.

The review of July 1988 looked at the exploration
potential of EL 14/85 from two slightly different
aspects. The geological aspect was based on the
unexpected previous intersection of intersecting mafic
volcanics, possibly analogous to the Que - Hellyer
volcanics, in MCPD’'s 1, 2, 3 and that these might
warrant further "stratigraphic" drilling to assess
their structural and stratigraphic setting. 1In the
absence of sufficient structural data, suggestions were
provided for a program involving the drilling of
several short sub Tertiary basalt holes OR redrilling
of MCPD 1 to obtain direction of dip information and,
based on that, drilling a single deep stratigraphic
hole.

The geophysical aspect was based on the conclusions,
independently determined by three geophysicists,

that the previous sirotem EM37 surveys over the
southern and eastern parts of the licence had been
effective but had not been successful in defining
conductive ancmalies which could be interpreted to
represent massive sulphide deposits. Therefore, it was
argued those areas already surveyed by surface TEM had
been downgraded with respect to VMS mineralization and
that future exploration should involve the extension of
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surface EM37 coverage, especially northwards and
elsewhere that the Tertiary cover was considered to be
sufficiently thin, on the basis that the location and
geological environment was deemed favourable and, as
vet, unexplored due to the cover.

Nevertheless, the advent of GEFINEX 4005 EM, with
potentially greater depth capability than the previous
TEM methods, led to its application in a trial survey
over the MCPD 1, 2, 3 area as a tertiary check on the
validity of the above mentioned geophysical
conclusions.

Gefinex EM Survey

The outcome was that (despite some doubts about the
reliability of the Gefinex data due to weather related
equipment malfunctions and the applicability of
horizontally layered earth modelling programs to the
folded basement sequence) two Gefinex conductivity
anomalies were interpreted on survey line 12000N.

Gefinex Anomaly 1 was interpreted as a sub-horizontal
lense shaped body of upto 40m thickness of about 220m
lateral width centred at about 180m vertically below
11300E/12000N and having a low conductivity x
thickness product.

Gefinex Anomaly 2 was interpreted as a less extensive,
moderately west dipping lense of about 20m thickness
centred at about 180m below 12100E/12000N.

MCDD 4 was drilled to test Gefinex Anomaly 1. After
penetrating the base of Tertiary cover, at about 58m
below surface, this hole intersected a steeply south
west dipping and facing basement sequence comprising
turbiditic micaceous greywacke/siltstone alternating
with felsic pyroclastics, epiclastics and mass flow
type jumbled breccias combining these lithotypes. The
rocks were found to be not significantly hydrothermally
altered or mineralized and the source of the Gefinex
anomaly was not apparent in the core.

MCDD 5 was drilled to test Gefinex anomaly 2. It
penetrated the base of Tertiary cover at about 88m
below surface and then intersected a moderately north
westerly dipping and facing epiclastic/turbiditic
sedimentary basement sequence comprising a thick graded
felsic mass flow deposit, underlain by a 30m thick unit
of pyritic black siltstone in turn underlain by an at
least 50m thick unit of felsic vitric tuffaceous/cherty
siltstones. Apart from a few percent of pyrite in the
black siltstone unit the sequence was not found to
contain significant sulphide mineralisation. The
Gefinex 2 anomaly was tentatively attributed to the
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presence of the black siltstone unit.

Downhole EM Survey

Downhole EM37 logging of both holes was subsequently
carried out and the results interpreted by Dr.
J.Bishop.

. For MCDD 4, DHEM profiles for four of the five
transmitting loops used in the survey, indicated the
presence of a small, off hole, steeply dipping?,
strong conducteor with responses recorded at about 65m
downhole corresponding approximately to the base of the
Tertiary cover. The source, although not precisely
located, was attributed to a thin layer of
unconsolidated lignitic sands at the base of the
Tertiary basalt. Although the indicated depth is much
shallower than that interpreted for Gefinex Anomaly 1,
Dr Bishop concluded that the two anomalies have the
same source (at the base of the Tertiary cover) and
that the depth discrepancy might be due to geometrical
considerations and (inappropriate) modelling methods.

An apparent weak off hole response at about 170m
downhole in profiles from transmitting loop 2 was not
confirmed by subsequent loop configurations and was
attributed to a spurious "self response" from the loop.

approximating to the down hole position of the pyritic
black siltstone unit confirming that the hole passed
through a conductor at that depth. Although larger
amplitude responses would have been expected in such a
(presumably) extensive conductor, the interpretation is
reasonably conclusive that Gefinex Anomaly 2 is
attributable to the black siltstone unit and that there
are no additional nearby off hole conductors.

Petrographic & Geochemical Study

The comprehensive petrographic and geochemical
investigations undertaken by Dr. A.Crawford proceeded
with the objective of elucidating relationships between
volcanic rocks in the Mt Cattley drill holes and
identifying possible correlations with other volcanic
suites in the Mt Read Volcanics; particularly the Que -
Hellyer volcanics.

The following conclusions were drawn:

* The pervasive sericite + carbonate alterpation
evident in the aphyric vesicular andesites from
MCPD 2 is of considerably greater intensity than
is "normal" for the low grade burial metamorphism
typical of the Mount Read Volcanics and resembles

| DHEM profiles for MCDD 5 indicate a weak ancmaly
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the alteration seen around the Que River massive
sulphide deposit.

Volcanic rocks from the other holes (MCPD 3,
MCDD’s 4, 5) display a more typical degree of low
grade burial metamorphism.

The porphyritic andesites and rhyodacite from MCPD
3 are clearly comagmatic. The prescence of FeTi
oxides and apatite micro phenocrysts in pumiceous
tuffs of MCDD 4 also suggests a magmatic link
with extrusives of MCPD 3. However, markedly
different immobile element ratios and REE levels
indicate that the MCPD 2 andesites are not
comagmatic with those of MCPD 3.

There is a strong geochemical correlation between
the Mt Cattley volcanics in MCPD’s 2 and 3 and the
Que - Hellyer footwall andesites.

There is strong evidence for a progressive
enrichment in LREE and P30s5 in the Mount Read
Volcanic lavas with time such that the
stratigraphically uppermost are the most enriched.
The Mt Cattley extrusives do not show this high
level of enrichment and are therefore interpreted
to pre-date the Hellyer (hanging wall) basalts and
are time correlates of the Que - Hellyer footwall
andesites.

The turbiditic sediments of MCPD1 and MCDD’s 4, 5
are composed largely of quartz, mica and lithic
grains of quartzite and pelitic schist of a
pelitic metasedimentary, presumably Pre Cambrian,
provenance. Some of the felsic epiclastics in
MCDD’s 4 and 5 contain a minor proportion of
similar materials. The cleaner quartz rich
greywackes of MCPD 1 and MCDD 4 are similar in
character and, in turn, are virtually identical to
the Animal Creek Creywacke which is the basal
unit of the Dundas Group near Mt Charter.

Dr Crawford’s over all conclusions were that the Mt
Cattley andesites are geochemical, statigraphic and
time correlates of the footwall andesite sequence of
the Que - Hellyer Volcanics and do not represent a
younger stratigraphically higher development of mafic
veolcanism in the Southwell Sub Group of the (upper)
Dundas Group.
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DISCUSSION OF RESULTS

The application of Gefinex 400S EM, albeit on a trial
basis, has not been an outstanding success. The two
conductivity anomalies interpreted and tested by
drilling have both been attributed to formational
sources. The low degree of agreement between
interpreted models and intersected geology/DHEM and the
apparant, inability of Gefinex to discriminate between
these formation sources and possible massive sulphide
bodies does not suggest that this method provides a
solution to the problem of sub basalt exploration in
the Mt Cattley area.

Indeed, the general "fuzziness"™ of the relationships
between the Gefinex interpretation, known geology and
DHEM results highlights the fundamental difficulty of
the task. Although the exploration concept seems sound
and some encouraging results have been fortuitously
achieved, the "findability" is very low because of the
lack of a method of providing precise drilling targets
beneath a significant thickness of Tertiary cover in
basement rocks of which the geology and structure is
virtually unpredictable.

At this, post Gefinex, stage Dr. Bishop’s geophysical
conclusions of July 1988 are as valid as ever and if
anything Gefinex has put another small nail in the
coffin of prospectivity for the area already covered by
EM 37, including the environs of MCPD 2 and 3.

The combined geophysical evidence suggests that it’s
time to extend the TEM coverage northwards and
elsewhere in areas of thin Tertiary cover on the basis
that the Mt Cattley area seems to be a fairly good
geological "address" but remains largely unexplored.

However, this course would take us into relatively
unknown or relatively uninspiring geological territory.
Northwards, the exposures at North Cobbers Road, in
basement windows of the Leven and Medway Rivers and in
SBPD 14, the basement sequence seems to comprise fairly
unpromising Southwell Sub Group type felsic vitric
tuffs and greywackes.

On the basis of a possible lithostratigraphic
correlation, now strongly supported by Dr. Crawford’s
findings, between the Mt Cattley andesites and the Que
- Hellyer volcanics the geological indications are that
the former require follow up.

Given the Tertiary cover, this proposal has a
wildcattish character and would probably require a
considerable persistance and drilling budget for
success.
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Results from core orientation measurements in MCDD’s 4
and 5 allow a further improvement in the gross
structural interpretation. The moderate NW dips in
MCDD 5, though slightly more northerly than expected,
support the previous interpretation that there is an
anticlinal axis just east of the lLeven River (at the
latitude of 12000 N) such that dips and facing west of
the river are generally westward; the sequence
intersected in MCDD 5 is also broadly similar to that
observed along the Leven River, effectively eliminating
the possibility that there is a major structural break
between the hole and the river exposures.

The bhasement sequence in MCDD 4 dips and faces to the
southwest at around 55 - 60 degrees and the westerly
facing tends to suggest that this location is still on
the west limb of the Leven River anticline. This
southwesterly dip was, nevertheless, something of a
surprise and is contrary to most of my previous
structural speculation, excepting the low ranking
cross-section 3 of Herrmann 1986. It seems to imply
that MCDD 4 might be close to the hinge of a SSW
trending synclinal axis which is fairly confidently
interpreted from numerous structural observation in the
sub basalt windows north of Cobbers Road and near Black
Marsh Road. If so, this syncline at line 12000N
appears to have a substantial southerly plunge.

The simplest interpretation is that the andesites of
MCPD 2 and 3 lie up sequence from MCDD 4. If we pursue
this simplest interpretation a little further it
becomes apparent that MCDD 1 holds the structural key
to predicting the distribution of the andesitic

unit (s).

MCPD 1 provides three important points of evidence:

(1) Turbiditic greywackes at . the bottom of the hole
dip at about 45 and face up the hole.

(ii) These greywackes are petrographically similar to
several units intersected in MCDD 4 and, like the
latter, are associated with felsic pumiceous/lithic
tuffs.

(iii) Weathered vesicular andesite apparently similar
to those of MCPD 2 overlie the greywacke in MCPD 1.
Assuming the simplest (NE) strike trend the sediments
in MCPD 1 can dip either to south east as in Fig 2 or
to the north west as in Fig 3.

On the basis that the sequence on the Cradle Mt Link
Road near Murrays Plain Road faces generally eastwards
and the presence of a synclinal axis near North Cobbers
Road, I favour the speculation presented in Figure 2.
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If this is so, then the andesitic volcanics in MCPD’s
1, 2, 3 may have fairly restricted synclinal extent in
EL 14/85 and plunge fairly steeply to the south west.

In this interpretation, if Dr Crawford’s correlations
are correct, then the VMS hosting "mixed sequence" of
the Que - Hellyer volcanics has a very restricted
extent in EL 14/85 close to the southern boundary of
the licence. . :

The alternative, as in Figure 3, allows a little more
hope that the ore hosting "mixed sequence" lies up
sequence to the west under an increasing depth of
Tertiary basalt cover, near Middlesex Road.

However, this simplest interpretation {(that MCPD
andesites are up seguence from MCDD 4) conflicts with
Dr. Crawford’s correlation with the Que ~ Hellyer
volcanics. The basis for the structural interpretation
is that rocks overlying the Que - Hellyer volcanics and
Que River Shale in the Cradle Mountain Link Road area

2 km north east of Hellyer comprise a sequence of
pumiceocus felsic tuffs, felsic epiclastic mass flows
and greywackes known as the Southwell Sub Group.

These generally dip and face eastwards and are
semi-conformably overlain to the east by Tyndall Group
and Denison Group correlates.

The sequence exposed in the Mount Cattley and Leven
River sub basalt windows is lithologically similar to
the Southwell Subgroup and (east of the Leven River
anticline) are overlain by east dipping Tyndall and
Denison correlates. These lithological correlates west
of the Leven River anticline between the river and MCDD
4, dip and face westerly. If the MCPD andesites are up
seqguence from MCDD 4 then they must be substantially
stratigraphically higher than the Que - Hellyer
volcanics. My estimate, based on interpretation of the
structural information, is that they are about 1500 -
2000 metres stratigraphically above the Que - Hellyer
volcanics.

In order to accomodate the fairly convincing
geochemical correlation between Mt Cattley and Que -
Hellyer footwall andesites we are forced to consider
the possibility of a major structural break between the
Southwell Sub Group correlates of MCDD 4 and SBPD 10
and the andesites of MCPD’s 2 and 3. This is a
possibility but there is no other evidence for it. The
hypothetical structure is also spatially quite
constrained. Only 530m separates the collars of MCPD

2 and MCDD 4 and the "corridor" between MCPD’s 2 and 3
(on the west) and MCDD 4 and SBPD 10 (on the east) is
only 200m wide.
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To summarize the above discussion it may be stated that
the andesitic rocks in MCPD’s 1, 2, 3 have some
exploration potential based on alternative
interpretations. One interpretation is based on a
fairly simple structural model and implies that the Mt
Cattley andesites are considerably younger and
stratigraphically higher than the VMS hosting Que -
Hellyer volcanics. Without this time-stratigraphic
correlation the prospectivity is somgwhat reduced but
not entirely eliminated since there appears to be a
close petrological similarity and perhaps ore formation
was controlled by the petrogenetic/tectonic environment
and was not time specific.

The alternative interpretation suggests that the Mt
Cattley andesites are time-stratigraphic correlates of
the Que - Hellyer footwall sequence and that the local
structure is complex and still largely unknown.

Further stratigraphic drilling would (one hopes)
elucidate the real situation.

A short 160m stratigraphic diamond drill hole collared
at about 40m east of MCPD 1 and inclined at 70 degrees
to the west should intersect the well bedded greywacke
unit in the lower part of MCPD 1.

Core orientation observations from this unit would
allow estimation of the local dip and from that a
reasonable prediction of the extent and orientation of
the andesitic rocks. From that information a single
stratigraphic drilihole of 500-700m depth could be
designed to intersect the andesitic sequence. The
likely possibilities for location of these
stratigraphic holes are shown on Figures 2 and 3
labelled MCDD "A" and "B".

From recent informal discussions with Mr Andrew

McNeill of Aberfoyle Exploration, I learned that
Aberfoyle has drilled two sub basalt holes on Middlesex
Road immediately at and about 1 km south of the
boundary of EL 14/85 respectively (figure 4).

These holes, entitled Mac 22 and Mac 20 respectively,
both intersected felsic pumiceous tuffs and epiclastics
with subordinate interbedded micaceous wackes
considered to bhe typical of the Southwell Sub Group.
Some of the fragmental felsic rocks bear considerable
resemblance to those of Mines Department hole SBPD 10
on Beecroft Road to the east. Apparently some of the
fragmental rocks carry a considerable proportion of
basaltic lava fragments. Oriented cores from Mac 20
indicate a dip of 40-50 degrees to the southwest which
is consistent with the NW strike trends of tight D27
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folds observed in Denison Group rocks a few kilometres
to the south west.

It is also consistent with the dip in MCDD 4 and leads
me to speculate that the structure in this area is
dominated by these NW complications and not by
straightforward D1? NE trends as previously implied by
structures in sub basalt windows along the eastern
boundary of EL 14/85. This really puts the cat among
the structural pigeons and the true situation may be
quite different and more complex than I’ve speculated
in Figures 2 and 3.

Oriented core from a future hole intersecting the
bedded wackes at the bottom of MCPD 1 would go some way
to clarifying the local structure. However the
indications from Mac 20, 22, and SBPD 10 suggest that
there is not much room left for a major occurrence of
andesitic volcanics between Beecroft and Middlesex Road
immediately south of EL 14/85. '
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APPENDIX 1

INTERPRETATION OF DOWNHOLE ELECTROMAGNETIC
SURVEYS, MT CATTLEY (EL 14/85)
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SUMMMARY

l Electrcomagnetic surveys have been carried out down two holes
on E.L. 14/8% which were drilled to test two anomalies

I defined by a 'Gefinex-4@ds' EM survey. The results of the

) down~-hele surveys have shown the source of the anomaly
tested by MCDD4 to be a conductive layer in unconsolidated

l sediments at the bhase of the Tertiary basalt and the source
. of the anomaly tested by MCDDS to be a pyritic black

{graphitic?) siltstone.

(V]
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INTRODUCTION

The Mt Cattley licence, E.L. 14/85 1s held under a Joint
venture agreement between Pancontinental Mining and OQuto-
kumpu Exgploration with the latter now operating as manager.
The licence lies immediately along strike and to the north
of Aberfoyle's 'Macintosh' licence which covers the Que
River and Hellver deposits.

This report presents the results. and an interpretation, of
down-hole electromagnetic (DHEM) surveys down holes MCDDA
and MCDD5 which were both drilled, 1in December 1988, on
'Gefinex™ EM anomalies.

EXPLORATICON TARGETS AND GEOLOGICAL SETTING

The Mt Cattley region is predominantly covered by Tertiary
basalt and until the discovery of the Hellyer deposit, had
I received little attention. In fact prior to pegging ¢f the
licence by Pancontinental in 1985, the area had not been
subject to any significant exploration preogram. Mapping (in
I 1986) of a3 number of windows in the tasalt, which were not
indicated on the Mines Dept’'s regiocnal maps, confirmed the
presence of the Mt Read Volcanics host rocks. A  recent
l interpretation of the geology using the logs from the five
holes drilled by the JV partners plus data from the Mines
bept's Sub-basalt Drilling Project, is summarised in Herr-
l mann (1989]).

The prime target is for a similar deposit to Hellver, which
is a 15+ million tonne polymetallic massive sulphide
deposit. Like Rosebery further to the south, Hellyer is
dense, chargeable and & good, but not excellent, conductor
with no magnetic response (see Bishop and Lewis, 1948%.

EXPLORATION HISTORY

Following the initial mapping and stream sediment sampling
(Herrmann, 1986), Sirotem soundings wWere conducted over five
1km - spaced 1lines to try and determine the thickness of
basalt. The results were interpreted and an isopach map of
basalt thickness produced {(Wilson, 1986). Three holes,
drilled ro test the effectiveness of the survey, gave good
agreement with the interpretation. Beneath the basalt, these
holes intersected velcanics with similar assemblages to  the
andesitic and dacitic sequences around Que River - Hellvyer.

In May, 1987 a fixed-loop EM37 survey was carried ocut over
the area of thinner cover defined by the Sirotem survey.
This data was interpreted by Lakanen (1987} who concluded
that no sub-basalt conductors had been detected. However, a
plan of weak responses, interpreted to be basalt edge
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effects ©r changes in basalt conductivity (Wilson, 1987},
was draWwn up and several zones indicated (Pancontinental
drawing 36/E/4, which also shows the EM27 coverage.)

In October, 1988 the eastern ends of lines 11000N and 12000N
were surved by Outcokumpu's 'Gefinex 4@@s'. This is a multi
frequency depth sounding EM system designed and built by
Outokumpu. (It is similar in concept to Geoprobe's EMR-16
'Maxi-preoebe’ and was specifically brought out from Finland
for this and other arceas held by Cutokumpu.) The operation
of the survey at Mt Cattley is well described by Herrmann
(1989) .

l Hattula (1988) interpreted a highly conductive body at the
eastern extremity of line 120@@N; ie, beneath 12100E. A
depth of 150m to 1380m was indicated. Hattula also suggested

I that a "weak conductor may be located at a depth of 180m at
11200E". This response, since designhated Anomaly 1, is not
indicated on Hattula's interpretive crogs-section and

l presumably had a low priority (the report does not present
the data}. The response at 12100E/12000N has been designated
Anomaly 2 and diamond drill holes MCDD4 and, MCDD5 were
desipned to test anomalies 1 & 2 respectively . Figure 1

I gives the location of the holes. Figure 2, by Herrmann,
shows the two drill holes in section and plan with a summary
of the geology superimposed on the interpreted Gefinex

I anomalies.

I SURVEY DETAILS
The surveys uwere carried out in two stages. 1In early March
1989, hole MCDD4 was surveved with two loops and hole MCDDS

I Wwith one lcop. A possible deep-seated response was indicated
in MCDD4 from loop 2 and this hole was re-surveyed with
three different lcoop positions in late April 198%9. The loops

I for both MCDD4 and MCDDS were positioned parallel te strike
(the two directions were orthogonal to each other) to aid
the interpretation (see Figure 2). Geoterrex carried out all

I surveys using an EM37, with a nominal size of 15@m x 150m
for all loops. MCDD4 was read down to 290m (EOH at 3@1m) and
MCDDS to 228m (EOH at 245m). Steel casing was left down
MCDDS to about 1i2Zm: Figure 9a is the standard Geoterrex

I plot and Figure 9b shows the below casing data plotted on a
logarithmic scale to detail the intermediate and late-time
responses. Geoterrex plottedrthe first set of surveys at

I 1:10@0 scale and the later ones at 1:250@. On the plote and
in the text bhelow, a particular profile is identified by the

l hole number fcollowed by the loop number. Thus profile 4/3 is

B

* Anomaly 1 was covered by the earlier EM37 survey which recorded
a 'response’ (as distinct from interpreting a possible anomaly)
at "11400E on 12@0@N. The survey finished at 11700E on this line
and thus the second Gefinex anomaly was not covered by the EM37.

i
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the survey down MCDD4 using loop 2. Reductions of the
profiles are presented 1in Figures 4 to 9.

INTERPRETATION
In profile 4/1 (Figure 4), the profile is essentiaily flat,
with positive values at early times, decaying through zerco
to larger negative values, then back towards zero. These
negative wvalues, for a hole totally 'within' the transmit-
ting loop., are not readily explained and are further
discussed in the Appendix. In Figure &, profile 4/2, an
initially positive, then negatlive-goling response can be seen
at 6@-70m. This coincides with & narrow {(@.4m) intersectian

of unconsclidated sands at the base of the basalt. ©On the
same profile, the brcocad negative response in channels 16 to
2@, centred at about 17@m, was interpreted as possibly being
due to &n off-hole conductor and further surveys with
different loop positions were recommended to better define
this response. These follow up surveys confirmed the shallow
response at ~65m, producing strong and contrasting anomalies
with loops 2 and 5 (Figures 6 and 8}, but gave nc responses
at all at the more interesting deeper levels. Although there
Were some minor problems with the probe during the later
surveys {eg, the late time offsets -see the Appendix), I
believe that the data is valid and that the response inter-
preted at 17¢m 1n profile 4/2, rather than being due te an
off-hole conductor is caused by the loop - drill hole geo-
metry (see Appendix). The scource of the strong ancomalies at
i65m in profiles 4/3 and 4/5 is interpreted to be clays or
unconsolidated sands at the base of the basalt.

MCDDS5 was drilled to intersect the better of the Gefinex
anomalies, which was interpreted to lie between 150 and 20@m
dewn hole. From the geological log, it appeared likely that
the pyritic black siltstones, intersected between 146 and
158m and described as Tprobably graphitic” {Herrmann,
1989), were the source of the response. The DHEM survey doun
MCDDS was recorded through steel casing to 112m, giving the
predicted large responses (the change at 50m perhaps being
caused by a break or insulated join in the casing). The
casing caused only a local effect and did not influence the
readings below 120m. A slight positive 'bump' can be seen in
the wvery early +time data at arocund 16@m and this c¢ould
tentatively be ascribed to an in-hole response. The response
persists with time (see Figure 9b} indicating a good conduc-
tor. There are sone unexpected features in this profile,
which are discussed in the Appendix., but the results
indicate that a 'conductor' was intersected by MCDDS in the
vicinity of 160m.

CONCLUSIONS AND RECOMMENDATIONS

MCDD4 was drilled to intersect a weak conductor interpreted
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from the Gefinex survey to lie a2t 7i8Pm below the surface. A
tentative response from survey 4/2 at 17@m was not confirmed
by later surveys (using different loops) and the 4/2
response <can be explained by a so-called 'self response'
whereby the probe sees the transmitting loop itself as a
source . The surveys down MCDD4 did show the presence of a
strongly conductive layer at the base of the basalt which
may be the source of the Gefinex anomaly. Although this
conductor has not been guantitatively interpreted, it seemsg
likely that it 1is steeply dipping and possibly of small
size. Such conductors are not well approximated by the
horizontally layvered-earth modelling program used to inter-
pret the Gefinex data and this might be the reason for the
discrepancy between the observed and predicted depths.

MCDDS was drilied to intersect a Gefinex anomaly which was
l interpreted as being caused by a highly conductive body
lying at 150m to 180m below the surface. This area was not
covered by the fixed loop surface EM37 survey, but did give
a Sirctem response interpreted as a '"contact zone' {(ie, the
I edge of the basalt). The hole intersected a pyritic Dblack
siltstone between 146m and 158m and & small positive
response was recorded by the DHEM survey over this interval.
I Although one would have expected a conductor good encugh to
produce a response at the surface to have produced a much
larger response from a receiver passing through it, it can
I be reasonably inferred that this unit is the source of the
i

Gefinex anomaly.

Thus the scurce of the first Gefinex anomaly is a conductive
laver within unconsclidated Tertiary sediments at a much
shallower depth than was indicated by the (restricted}
interpretation technique. And the source of the second
anomaly has Dbeen interpreted ds a conductive rock unit at
the predicted depth.

With regard to future exploration, geophysical recommenda-
tions would include determining the thickness of the basalt
over the rest of the licence and surveying areas of thin
cover with EM.

. Qe

J.R. Bishop
June, 1989

* In retrospect, the 4/2 survey should have been repeated during
the second visit to the site, especially in view of the -later
learnt -instrumental problems.
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APPENDIX

Further Explanation of Mt Cattley DHEM Results

Late-time negatives: profile 4/1.

For a hole such as MCDD4 whose plan projection is entirely
within the #1 transmitting loop. one would normally expect
only positive values to be recorded., Negative values should
only occur from an off-hole response . {And there is indeed
a slight concavity to this data consistent with the response
from a very distant conductor -but this has little c¢red-
ence.) It is knouwn from other surveys conducted by Geoterrex
during this season that there have been some instrumental
problems; the most common of which has been a D.C. offsget
(ie, the data decays away to =some non-zero value; see
Figures &, 7 & 8). This does not appear to have occurred
here, and the data, with the possible exception of the early
time data at the end of the hole, appears 'reasonable’.

One possible explanation for the late-time negatives has
been provided by Smith and West (1988) who have modelled
I late-time in-loop hegatives by placing & thin polarisable
overburden directly beneath the transmitter. The polarisa-
- tion (or IP effect) can be quite weak and could be produced
' by clays within the Tertiary sediments. This effect could
conceivably be recorded at depth {ie. down-hole) in a resis-
tive environment such as should pertain here. {Similar
l results to 4/1 were recorded by Geoterrex this season from a
survey with a similar gecmetry in the Zeehan area, where
there is, again, often a conductive, polarisable surface

i

laver.)

Apparent response: profile 4/2.

The survey down MCDD4 using loop 2 shows an apparent nega-
tive response centred at 170m (ie, coincident with a fault

* Temporal changes of sign (as distinct f{from spatial sign
changes) are usually due to one of twe causes. One is the migra-
tion of current past the drill hole and the second is for a sign
change as the 'smoke-ring’' of energy passes by the drill-hole.
Neither explanation occurs here. The first occurs when a conduc-
tor has been intersected and the induced current ring contracts
with increasing delay time past the drill hole. The second alter-
native cannot occur within the transmitting loop, since the
source, the energising field, expands out into the earth away
from the loop (in a manner very reminiscent of smoke rings).
Macnae and Staltari (1987) note that a conductive host or over-
burden beneath a transmitter may produce a sign change but show,
in their example, a change from negative to positive with
increasing time (ie, the opposite to that observed here).

0
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zone). This suggests an off-hole conductor and was the
impetus for the second set of surveys. Since these failed to
confirm its existence. other causes must be sought. Super-

position of the loop’'s primary magnetic field upon the drill
hole ({Figure 1@) shows a change in direction at around 100m
which would produce this observed positive-to-negative sign
change down the hole (this usually occurs in all channels).
The lower values at the end of the hole produce the concave
shape to the profile, thus giving it the appearance of a
prospective anomaly. The positive response at 65m is due to
an off-hocle conductor with the later-time negative-going
response not due to current migration 1n the body, but
probably to the overlying conductive basalt (eg, Asten et
al, 1987). This shallow response was tentatively attributed
to the unconsolidated sands at the base of the basalt.

Shallow response: MCDD4 profiles.

Deep

Laoops 3, 4 & 5 set up to better define the interpreted
response at 170m in 4/2, only responded to the shallow
source at the base of the Tertiary basalt. Despite the
strong responses, especlally in lcoops 3 and 5, the source is
not readily located: it has to be dipping so that it causes
a positive response from loop &, & negative from lcop 3 and
a very Weak negative from loop 4. This could be solved by
modelling. but there is little economic incentive to do so,
since the source is confidently interpreted as lying within
the unconsclidated sediments at the base of the basalt.

response: MCDD5/1.

The logarithmic plot of the survey down MCDD5S (Figure 9b)
shows that the response is positive at early times, tends
negative at intermediate times before going positive again
at late times. Such a persistent response indicates a much
better conductor than 1is suggested by "pyritic black
siltstone". One would also expect such a large scale
lithological feature. if conductive, to produce a much
higher amplitude response than that shown in profile 5/1.
The IP effects invoked for the negative responses in MCDD4
could perhaps alsc be used here 1o explaln the change 1in
sign direction and possibly also the subdued amplitudes. To
thoroughly pursue this interpretation, inductive measure-
ments should be made of several pieces of the <c¢ore. But
whatever the reasons for the observed features, no off-hole
responses have been recorded down MCDDS.

1e
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INTRODUCTION

EL 14/85, originally pegged by Pancontinental Mining Ltd. in
mid-1985 for volcanogenic massive sulphide exploration, is located about
12km NNE and approximately along strike from the Hellyer deposit. The
area of the lease is covered by Tertiary basalt, but five diamond drillholes
MCDD 1 to 5, have been put down through the Tertiary basalt into Mount
Read Volcanics correlates. Significant thicknesses of basic and
intermediate favas within the Mount Read Volcanics (herein MRV)
correlates were only encountered in MCDD 2 and 3. Drilihole 2 intersected
amygdaloidal Cambrian basalt from 60m to the end of the hole at 117.5m,
and MCDD 3 intersected feldspar-phyric andesites from 83m to 109.4m and
from 125.1m to the end of the hole at 129.5m. A feldspar-quartz-chlorite
porphyry present between 109.4m and 125.1m has been interpreted as an
"intrusive(?)' by Green (1987) and as a flow-banded rhyodacite by
Herrmann (1986).

A major problem blocking a better understanding of the geology
and exploration potential of the Mount Cattley drillhole sequences is the
absence of any firm evidence which can tie them into the stratigraphy of

the Mouht Read Volcanics, as established by Corbett and the MRV Project
team. The main conclusions resuiting from the drilling of the first three
holes (MCDD1-3) are that:
1. the mixed lava-pyroclastic sequence encountered in holes 2 and 3
apparently overlies a thick micaceous greywacke-siltstone unit, and
2. the significant thickness of basic and intermediate lavas suggests some
broad correlation with the Que-Hellyer sequence.
The Mount Cattiey sequence has been correlated with the Southwell
Subgroup, which forms the upper part of the Dundas Group in the area NE of
Hellyer and overlies the Que River Shale and t_he_QL_Je-_HeHyer Volcanics_
(Corbett et al. 1988). Herrmann {1989) suggests that the westerly dip
direction and facing of the sequences in MCDD 4 and 5 might indicate that
the mafic and intermediate volcanics encountered in MCDD 2 and 3 lie
stratigraphically above the holes 4 and 5 sequence, in the upper part of (or
above) the Southwell Subgroup. This, of course, implies that the Cattiey
lavas are not correlates of the Que-Hellyer lava sequence. Herrmann
(1989) considered as valid, but very unlikely, the possibility that major
fault displacements had upthrown the Que-Hellyer Volcanics, so that it
could possibly be these Que- ue-Hellyer lavas encountered in holes 2 and 3.
Herrmann (1989) also suggested that the greywackes in holes 1 and 4 may
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be stratigraphically equivalent (a correlation my petrographic examination

supports), and if so, the volcanics in holes 2 and 3 would occur in the

hinge area of a probably southward-plunging syncline.
In my assessment of the data available, two possibilities exist as

to the stratigraphic position and correlation of the Cattley lavas in holes

2 and 3.

Possibility 1: The greywackes in holes 1 and 4 are equivalent, and
correlate with the Animal Creek Greywacke further southwest.
This implies that the Cattley 'lavssﬂare correlates of the
Que-Hellyer footwall lava sequence, and that the Hellyer basalt
and Que River Shale are 'above' the drilled sequence and remain
unlocated in the Mt. Catiley area.

Possibility 2: The entire drilled sequence in the Mount Cattiey EL is
within the Southwell Subgroup and stratigraphically above the Que
River Shale and Hellyer basalts. In this case, the lavas in holes 2
and 3 represent a newly-discovered episode of mafic-intermediate
magmatism within the Dundas Group, which elsewhere in the Mount
Read Voicanics and Dundas Trough is represented by felsic
pyroclastics, epiclastics and volcanogenic greywackes.

AIMS OF THIS STUDY
Based on the foregoing background information, it is apparent that
information capable of better locating the Cattley lavas in the regional
stratigraphic setting would be particularly valuable. To this end, it was
proposed that | carry out a detailed petrological and geochemical study of
the lavas in holes 2 and 3 for comparlson W|th the reglonal MRV data base

w