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INTRODUCTION

The ~ollowing progress report describes the £indings
and results o~ investigations in the Mackintosh Area and
around the Back Peak Prospect within the boundaries o~

E.L.2/70, conducted between November, 1970 and March, 1971 •
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SUM M A H Y

A summer programme of geological, geochemical
and limited geophysical investigations was conducted in
the Mackintosh Area, Central Tasmania, as follow up work
to the previous programmes. These were conducted on
a regional scale to the north and east of the Cradle
Mountain-Lake st. Clair National Park Boundary, and on
a detailed scale to the N.E. and S.W. of the old Back
Peak Prospect along a belt of volcanic rocks.

't.

•

•

Well defined soil geochemical anomalies were
detected within the volcanic belt for a combined total
strike length of approximately 18,000 ft. Of these,
the most prominent Pb, Zn and Ag geochemical patterns
could be explained by the underlying geology and structure.

On a semi-regional scale, it was found that the
dispersion patterns of Pb and Zn developed in the soils
investigated could be useful guides to the stratigraphy
and SUlphide mineralisation in the area.

Geological investigations suggest a strati­
graphic influence coupled with a tectonic influence on
the location of Pb-Zn mineralisation. Volcanics containing
the mineralisation have been faulted and brecciated,
concentrating the mineralisation within fault and brecciated
zones.

Geochemical stream sediment results could also
be explained by the regional geology.

Geophysical investigations were found to be of
no value for determining either geology or structure •
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CONCLUSIONS

or no value in derining
or the rocks in the area

soils
/2,,:

Anomalous Pb, Sn and Ag concentrations in the
or the area appear to rerlect bedrock type.

Magnetometer surveys are
stratigraphic boundaries
investigated.

1 •

2.

3. High Cu, Pb, Zn and Ag values within the broad soil
anomalies appear to indicate tectonic structures
within the bedrocks or the area.

4. The Pre-Cambrian sequence contains negligible Cu,
Pb, Zn and Ag mineralisation.

•
5. The Cambrian porphyries contain only weak mineralisa­

tion ~r any) at the Cambrian volcanic-porphyry boundary.

The Cambrian volcanic suite appears to be the host
ror the sUlphide mineralisation, especially in
brecciated zones in the areas investigated.

7. The rault zones inrerred within the areas or investi­
gation would appear to act as locators or sUlphide
mineralisation.

8. The occurrence or higher Zn, Pb and Cu stream sediment
values in the areas or Cambrian outcrop suggest these
areas as locations ror more detailed investigation.

9. From the geological mapping, the structures envisaged
in the 1969-70 progress report are correct.

•
10. The results obtained to date warrant the continuation

and extension of' geological and geochemical investi­
gations over the f'avourable rock sequenoes in the
Mackintosh Area in the ruture •
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1. EXPLO&\TION ACTIVITIES

During the 1970-71 summer season. the following
exploration was carried out.

1 • 1 Gridding

Two grids were constructed to follow favourable
geological trends on either side of the original 1969-70
grid. These were termed the Northern grid and Southern
grid.

Using a base peg termed 65N/SOE, the northern
base line was extended to 193N/SOE on a bearing of 41 0

magnetic. A northern sub-base line was also constructed
from 125N/10E to 193N/10E, also on a bearing of 41 0 magnetic.

Similarly, from the same base peg, the southern
ba.e line was extended in a S.W. direction to IN/SOE on
a bearing of 221 0 magnetic. A southern sub-base line was
also constructed from 1N/d6E to 195/86£.

Traverses were cut at 400 ft. intervals on bearing.
of 131 0 _311 0 magnetic at right angles to the base lines •

1.2 Magnetometer Survey

A magnetometer survey was completed along lines -

6SN/S.5E to 3.5E. ~
67N/5.5E to J5E
79N/50E to 40£

1.3 Soil Sampling

at 50 ft. intervals.

Soil samples, where possible, were taken at
locations 200 .ft. apart from the limonitic D horizon along
all traverses. These samples were analysed for Cu, Pb,
Z~ and Ag.

1.4 Stream Sediment Sampling

• An orientation survey was conducted
Fleece River for approximately 11 miles with a
interval o.f 500 .ft. This was used as a guide
regional sampling at predetermined locations.
were assayed .for Cu, Pb and Zn.

1.5 Geological Mapping

along the
sampling
.for .further
These samp1••

Lithological and structural mapping was implemented
on all traverses.

1.6 Statistics

The exploration crew consisted or a geologist
supported by a temporary geologist, six student geologists,
two .field assistants and a cook, under the general adminis­
tration o.f a .field supervisor and overall guidance and
supervision or a senior geologist.
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Northern Grid

Base l:Lnes ­
Traverses
Mapping

Soil sampiesl
Taken

No samples

total footage .. 19,600 ft.
total footage .. 94,600 Ct.
total footage .. 94,600 Ct.

• 470
• 20

Southern Grid

Base lines
Traverses
Mapping

total footage.. 8,800 Ct.
total Cootage .. 46,800 ft.
total footage .. 46,800 ft.

Soil sampiesl
Taken .. 225

No samples.. 19

Overall Totals

Soil Samples I
Taken ..

No s/lUllples •

recovery

Sediment samples .. 182

.. 28,400 Ct.

.. 141,200 Ct.
• 141,200 £t.

Sample

Stream

Base lines
Traverses
Mapping

•
Details of traverses are given in the monthly

progress reports •

•
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2. TOPOGRAPHY.AND VEGETATION

The topography o£ the ~reas investigated varied
great1y ~rom rugged, steep c1i££s and gorges to £1at un~

du1ating p1ains and sha110w ve11eys.

Simi1arly, the vegetation types varied marked1y
~rom £1at boggy button grass plains through 1ight and heavy
scrub to dens rain £orest regions.
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3. DETAILED GEOLOGY

Further to last year's rock types, the following
were also found (.ee Fig. 2)1-

'.1 Pre-Cambrian Beds

(a) Crenulated black quartz mica schists reported
in the northern sector by A. Ross which he
correlates with the Dove Schist belonging to
the older Pre-Cambrian. These were absent
in the southern sector.

(b) Highly crenulated and micaceous, laminated
quartzites found in the southern sector and
reported from the northern sector by A. Ross.
Ross reports their fold style as beinG similar
to that of the black schists. He also suggests
the age of this unit to be younger Pre-Cambrian.
This was supported in the south by their position
between the proposed older Pre-Cambrian quartzites
and Cambrian sequence •

(c) Banded quartzites and siliceous sandstone as
reported by A. Ross to outcrop in the northern
sector over a restricted area. These were
absent in the southern sector.

3.2 Cambrian Beds

(a) A massive white quartzite fow~d in the southern
sector and reported by A. Ross from the north.
In the south, it occurs as elongated lenses
parallel to the general "trike of the surrounding
volcanics.

10.

•
(b) Intercalated quartzites and slates reported to

outcrop in the north by A. Ross. These were
absent in the south.

3.3 Structure

In the southern sector, rive faUlts have been
inferred. '£he faults to the east of 13N, F1, F2 and F3 were
determined mainly on field evidence by stratigraphic displace­
ment and brecciation. The f'aults rurther west, F4 and F5,
were determined mainly by interpretation of air photo trends
(see Fig. 2). Field checks over a limited az'ea leave some
doubt as to their exact location.

).4 Mineralisation

Observed sulphide mineralisation f'rom both sectors
included pyrite, chalcopyrite, arsen9Pyrite and Balena. The
mineralisation was con;:':'aliild ~ general to the chertif'ied
vo1c~ics, breccias and rau1t zones.
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4. GEOCHEKISTRY

4.1 Sur~ace So~l Geochem~stry

So~l samples collected by hand auger beneath the
hum~c hor~zon ~n the area were analysed ~or p.p.m. Cu, Pb,
Zn and Ag by absorpt~on spectroscopy at the Geochem~cal and
Mineralog~cal Laborator~es, Rushcutters Bay, Sydney. The
depth ~rom wh~ch samples were obtained was determ~ned by the
th~ckness o~ superjaoent humic horizon.

The results o~ the analyses for each element were
contoured.

The signi~icance of the results for each element
was determined by v~sual ~spection of contour maps.

•

•

(1)

(ii)

Copper

,illomal~es wero rather patchy for both the
north and south sectors and were located around
spot highs (see Fig. J). The anomalies showed
no evident relation to rock type and occurred on
all rocks belonging to both the Pre-Cambrian and
Cambrian sequences. However, in the north, the
extensive anomalies did appear to be associated
either with the Cambrian volcanic suite (e.g.,
125N-129N) or the Pre-Cambrian/Cambrian contact
(e.g., 165N-169N). The spot high on 117N as
with the spot highs on IN and 9N were detected
over a button grass region and are possibly due
to accumulations of copper in the humic horizon.

Copper values in the soils are generally low,
ranging from 0 p.p.m. to a maximum of 190 p.p.m.
in the north and 94 p.p.m. in the south.

The correspondence between Cu-Pb and Cu-Zn is
very poor, but CU-Ag shows some correspondence
on lines lN, ON and 117N in humic regions.

Lead and Zinc

The anomalies detected f'or Pb and Zn show a h~gh

derree of' correlation and comprise two typesl
(a small and patchy, generally of a low order;
(b large and continuous of a higher order (see
Figs. 4 and 5).

The southern grid shows the best developed pattern
of' a tYl,e (b), extending in a southerly direction
from 41N to JS with a possible continuation from
115 to 19S. The gap between the.e two anomal~e.

is probably due to a blanket of' well-drained glacial
material.

The northenl grid also shows a pattern of type (b),
but only from 117N southwards. To the north of
117N, the anomalies show a greater scatter; the
reason may be stratigraphic control, i.e., the
absence of' volcanics, and the latter's re-appearance
to the north.

In both the north and south areas, the anomalies are
located over areas of' volcanics with high Pb/Zn value.
in or near fault zones. In general, both lead and
zinc values are low over Pre-Cambrian rock. in the area,
The values for Pb range from 6 p.p.m. to 1,700 p.p.m.,
and Zn from 4 p.p.m. to 920 p.p.m.
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( iii ) Silver

Low-order silver anomalies are fairly extensive,
particularly in the south (see Fig. 6). In
both the north and south, they generally correspond
with the underlying volcanics and overlap to the west
into areas of Cambrian porphyries. Weak anomalies
are also found to continue into the Pre-Cambrian
along lines lJN, 17N, 89N, 121N, 125N, 185N and 189N.
High values show a spotty distribution. Some of
these appear to be located in o.r near faul t zones,
with the remainder being associated with humic
accumulations in button grass areas. There is
a broad correspondence in the north and south
between Ag-Zn and Ag-Pb, with tne south showing
a higher degree or fit.

Silver values vary from <0.1 p.p.ill. to 17 p.p.m.

4.2 stream Sediment Sampling

Stream sediment samples collected by hand were
analysed for p.p.m. Cu, PO and Zn by absorption spectroscopy
at the Geochemical and Mineralogical Laboratories, Rushcutters
Bay, Sydney.

The orientation survey conducted along the Fleece
River served to show dispersion trails for CU, Pb, Zn and Ag.
Of these, the dispersion trail for Pb was the most strongly
defined, followed by Zn and Cu. The dispersion trail for Ag
was comparatively negligible. Thus, geochemical analyses tor
this element were discontinued in stream sediment work.

The composite results of analyses for each location
were plotted on a regional geology map (see Fig. 7). The
regional map shows sample locations on rocks of Tertiary.
Ordovician, Cambrian and Pre-Cambrian ages. In general,
the values for zinc are ~he highest, followed by lead, then
copper.

Element values £or the Cambrian rocks are the
highest, followed by the Tertiary, then the Pre-Cambrian roc~8•

These results re£lect on a larger scale the soil
sample results and show the Cambrian rocks to be~he most
ravourable suite geochemically.
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,5. GEOPHYSICS

5.1 Magnetomoter Survey

This was comp1eted along lines in the vicinity
o~ the old prospect investigated during the 1969-1970 season.
The magnetic variations along these lines were ot low order,
giving a near Clat proCile Cor each line. Diurnal variations
were taken into account using a base station pre-set to +1000
gammas. Due to the low variations, the pro~iles were re­
checked and substantiated wi'i;h another magnetometer.

These results were plotted at l t1 I 100' scale.
From the results, it appeared highly un1ike1y that magnetometer
surveys would be or any use in detecting lithological boundaries
presently known, i.e. -

•

(i)
(11)

Pre-Cambrian/Cambrian Boundary.

Cambrian volcauics/Cambri~~?orphyry Boundary •
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6. DISCUSSION

From the geochemical investigations, it is
evident that dispersion patterns have been tormed locally
tor Cu, Pb, Zn and A&, and regionally for Cu, Pb and Zn.

In the soils, the anomalies for Bb, Zn and Ag seem
to form the guides ot: Bineralisation influences. These are
stratigraphic guides, the unditt:erentiated Cambrian volcanic
suite and structural guides, namely, taulted and brecciated
zones within the volcanics. Minor anomalies were also found,
but these are thought to be associated with humic accumulations
and hence ot less importance.

On a regional scale, the stream sediment samples
have indicated tavourable areas tor more detailed work -
these are within the Cambrian succession. The Cambrian
volcanic suite consists ot 5 distinct units - a volcanic
quartzite, a chertit:ied volcanic, a chertified volcanic
quartzite, an agglomerate and a tine grained volcanic.
These units show no ordering and occur possibly as lenses
or t:acies changes within the volcanic suite •
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MACKINTOSH EXPLORATION PROJECT

REPORT ON GEOLOGY OF NOR'IHERN SECTOR - BACK PEAl( AREA

Detai~ed Geo~ogy

Pre-Cambrian
the entire area mapped.
into three unitsl-

schists and quartzites outcrop over
111e Pre-Cambrian can be sub-divided

•

•

1. B~ack quartz mica schists - crenu~ated. On
a regiona~ basis thJ.s uni t can be direct~y

corre~ated with the Dove Schist outcropping in
the Midd~esex area. Jennings and Burne (1958)
suggest that the Midd~e8ex succession is simi~ar

to the o~der Pre-Cambrian succession around
Frenchman's Cap.

2. Laminated Quartzites - Tbis unit is highly
crenu~ated and micaceous. The to~d sty~e is
very simi~ar to that or the B~ack Schists.
'!he age ot this uni t co~d be younger Pre­
Cambrian.

J. Banded Quartzites and Si~iceous Sandstone out­
crop over a restricted area between 15JN and 165N.
Tbe Banded Quartzite disp~ays a told sty~e simi~ar

to that ot the other two units although kinking 1s
more prevalent. There are a few outcrops near
149N or siliceous sandstone (Mines Department) which
may in fact be a tau~t breccia.

Cambrian?

1. Tbe Pre-Cambrian-Cambrian suspected contact may
be represented by a siliceous breccia orten tound
outcropping adjacent to the laminated quartzite
(pre-Cambrian) to the south or 129N. Further
north the "break" is ~ess distinct. However,
line 129N provides a good sect10n for the
"Pre-C_brian to Cambrian".

2. (a) Quartz-chlorite-schist outcrops south of the
ra~t near 149N. For the main part, the
schistosity is we~l developed but ~oca~ly the
schistosity becomes indistinct.

(b) Further west ot the quartz chlorite schists
a massive white quartzite is often encountered
to the south or 149N.

J. To the south or 101N, a ~ens of in~ercalated quartzites
and slates outcrops the entire length ot a souther~y

trending gorge. 111e sequence is argillaceous and
presents a blocky, gently tolded aspect.

4. A belt or undirrerentiated volcanics, turrs 11, shard
bearing quartzites, and cherts extends the entire
length ot: the grid. Due to dit:ticultiea in correlation
at this stage, theae rocks have been collective~y mapped
as vo~canics but on the tact map the sequence has been
SUbdivided into agglomerates, shard bearing quartzites,
tine grained volcanics, chertit:ied quartzites.
Occasiona~~y, phyllites are round associated with the
vo~canics.
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To tile nortll of' approximately 165M, tile volcanic
.equence i. hiCbJy ailiceou., tile d~.1n.nt litllolocies
beins chertif'ied quartzite and pure chert.
Occasionally chertif'ied acclomerate is f'ound.
These chertif'ied rocks are commonly hishlY cheared
and oontorted.

An interestins point to note is tile ab.ence of' the
quartz chlorite schist unit in tIlis area.

~. In tile extr_e .est of' tile mapped area, quartz-Iliaa
and quartz-_ioa-f'eldspar porphyrie. oan be f'ound.

Faulting

In tile prooess of' mapping, a number of' NY and N
trending f'aults have been proposed on the basis of' displace­
ment, presence of' breccia and air photo interpretation.

Hineralisation

As demonstrated in the 1969··70 prograDlllle, sulphides
are detectable in the volcanic suite, along joint or bedding
planes in a chertif'ied volcanic and in f'ault breccias. Again,
til. phyllite associated with tile volcanics bas yielded trac.s
of' mineralisation. In addition, a grey q~rtzite in tile suite
has o1'ten contained disseminated sulphides.

Sulphides inclUded pyrite. chalcopyrite, galena.
arsenopyrite 7.

A. F. ROSS.

Assistant Geologist.

12/a/1971 •
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