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2. INTRODUCTION

Access into the E.L. is via the Sumac Road network, recently
constructed by the Forestry Commission.

The E.L. was considered to have potential for shale hosted lead­
zinc and possibly gold mineralisation. This was supported by the
presence of a number of INPUT anomalies obtained by ESSO in 1973.

EL 12/80 was granted on 22nd February 1980 to investigate two tin
stream sediment anomalies obtained during reconnaissance activities
by CRAE in 1977. The tin was only apparent in stream sediments
and was thought to reflect fine tin associated with massive sulphide
mineralisation.

623004

1. SUMMARY

- 1 -

A programme of infill stream sediment sampling and mapping
was designed to test the tin anomalies. The programme was
also designed to test a large aeromagnetic anomaly as well as
the possibility of lead-zinc and black shale hosted gold mineral­
isation. Work completed to date has failed to repeat the tin
anomalies and has defined basalt to be the cause of the aero­
magnetic anomaly. Lead and zinc values are poor,whilst arsenic
shows slight encouragement in the black shales though correspond­
ing gold values are low.

Compilation and statistical analysis of past stream sediment
data as part of a more regional study indicated that limited
sampling had been undertaken in the E.L. Two tin anomalies
were apparent in the Leigh River, draining an R.T.Z. aero­
magnetic anomaly.
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5. HISTORY OF PREVIOUS INVESTIGATIONS

5.1 Pickands Mather Int. (P.M.!.) E.L. 12/65

The samples were assayed for Cu,Pb,Zn,Ni,Co,Mo,CxCu,As and
no anomalies were reported.

Little previous work has been completed within the E.L. which
is virtually unmapped.

623005- 2 -

3. CONCLUSIONS

4. RECOMMENDATIONS

Approximately 20 minus 80 mesh stream sediment samples were
collected in the present E.L. as part of a more regional
geochemical programme.

2. Mapping and sampling of indicated carbonate horizons interpreted

by Prof.Carey's photo-interpretation study.

1. Detailed follow-up of the 300 ppm Pb stream sediment anomaly

with soil sampling and ground magnetics.

3. Infill stream sediment sampling and mapping of remalnlng areas,
once access has been completed by the Forestry Commission - .
early 1983. Particular attention should be given to the lead
anomaly in the South-West corner of the E.L.

Current investigations have shown a lack of stream sediment
anomalies within the E.L. except for one value of 300 ppm Pb.
The Leigh River aeromagnetic anomaly has been shown to be an
elongate body of spilitic? basalt with little potential for

economic mineralisation.
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5.3 ESSO Australia EL 2/73

Anomaly x 48 approximate location: 338400 5429700
No comments recorded.

A compilation of RTZ aeromagnetic data and ESSO's INPUT
anomalies is shown on Plan TASh 990.

Anomaly x 50 approximate location: 333200 5426500
A weak 2 channel response upgraded by its proximity
to a 250nT magnetic response .

623006
- 3 -

Anomaly x 33 approximate location: 338050 5434900

A strong 6 channel anomaly with no associated magnetics
occurs in a broad zone of six channel anomalies and a
black slate source is suspected.

Anomaly x 34 approximate location: 333600 5431500
A six channel response occurring in the same conductive
zone as x 33.

Approximately 5 drainage samples were collected in the E.L.
as part of a helicopter borne reconnaissance survey. Two
tin anomalies were obtained in the Leigh River, downstream
from a major aeromagnetic anomaly. Limited ground invest­
igations indicated that a lens of spilite with associated
carbonates was causative.

ESSO conducted an airborne INPUT survey over EL 2/73 to
appraise the EL for volcanogenic massive sulphide mineral­
isation and for replacement tin deposits. Limited helicopter
supported ground follow-up was conducted simultaneously.

Input anomalies were plotted onto a photomosaic from which
considerable difficulty has been experienced in transferring
them on to 1:100000 topographic sheets.

4 INPUT anomalies fall within EL 12/80:

5.2 CRAE Rocky Cape EL 1/77
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CRAE together with Geopeko commissioned Prof.Carey to
undertake a photo-interpretational study of the Rocky Cape

1icence areas.

The Kappa group has been interpreted as basic dykes, sills or

plutons on the basis of photographic tone, transgressive contact
relationships and better developed vegetation.

The Phi group is characterised by low relief, absence of outcrop

and scant vegetation. Sink holes are common, and the formation
contains much dolomite and little quartzite. It is not strongly

magnetic and there appears to be an unconformity at the base.

The Epsilon group has the photogeological texture of slates
or silty greywackes, finely bedded rhythmically, without much
quartzite. Most of the recorded mineralisation falls within

this group, but appears to be tectonically controlled, since
many areas are barren.

623007

Plan TASh 991

Interview group (part)

Basic dykes, sills and plutons
nowamphibolitised.

Includes Smithton dolomite
and equivalents.

Balfour Slates, Interview Group
(part)

- 4 -

succession observed in EL 12/80 is as

Epsil on Group

Igneous: Kappa Group

Photo-interpretation by Prof.Carey

Phi Group
Possible unconformity

The photogeological

follows -

Sigma Group
Unconformi ty

The Sigma group forms well wooded strike ridges. Folding is
more characteristic than faulting and small scale folding is
common near the base. The fold pattern suggests some over­

printing of WNW Tyennan folding by NNE Tabberabberan folds.

The Sigma group appears to unconformably overlie the Phi group.
Strong positive magnetic anomalies are often present which are

probably caused by basaltic lavas and possibly other volcanics.

5.4
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7. GEOCHEMICAL COMPUTER STUDY

6. PRESENT INVESTIGATIONS

3. Limited ground geophysics.

2. Infill stream sediment sampling and regional mapping.

623008- 5 -

Merges two data sets having the same variables.

Converts data into a binary form suitable
for use with the remaining programs.

Converts data from binary form to the original
(ASCII) format.

Data management.

1. CRUNCH

3. MERGES

2. UNCRUNCH

Limited field checking of Kappa group occurrences outside of
EL 12/80 suggest that the group is definitely not igneous in

origin.

Present investigations include the following:

1. A computer oriented statistical evaluation of past stream
sediment data using a package program, MICROGAS.

7.1 Microgas

MICROGAS is a user interactive set of computer programs designed
specifically for geochemical surveys. The package has 13
programs which can be grouped into data management and statistical
categories. The programs are as follows:

Information regarding past drainage data was gleaned from open
file reports held at the Tasmanian Department of Mines and from
CRAE internal reports. The data was compiled and transferred on
to disc in a format suitable for use with the package program
MICROGAS, (Micro computer geochemical analysis system) originally
developed at Queens University (Canada) for CRAE.
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7.3 Variables

7.2 Computer Coding

More detailed information is given in a paper by Lanvin and
Nichol (1981).

The following eight elements are those which have been most
commonly analysed: Cu,Pb,Zn,Ni,Co,As,Mo,Sn.

623009- 6 -

Merges two data sets having different variables.

Sorts a binary file with reference to sample
number.

Calculates simple univariate statistics.

Discriminant analysis.

Produces a listing on the printer for any or
part of a data set.

Plots a symbol map at any scale.

Plots geochemical values against distance.

R-mode analysis.

Stepwise multiple regression.

Contructs XV plots or scatter diagrams and
calculates a correlation matrix.

Statistical

4. MERGEV

5. SORT

6. LISTER

7. DSTATS

8. XV PLOT

9. MAPLOT

10. PROFILE

II. FACTOR

12. MULREG

13. DISCRIM

Stream sediment sample locations were plotted onto 1:100 000
topographic sheets and digitised directly into AMG co-ordinates.
Analytical and geological data was added onto disc, both on a
free format basis. Each company's data was coded as a seperate
data file to enable comparison.

Each program within MICROGAS allows for data management in
the form of selections and or transformations. Complex
calculations can be achieved by a series of simple, sequential
arithmetic statements.
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Values below detection limit have been coded as half detectiGn
limit. Values of minus 1 indicate that a sample has not been
analysed for a specific element. Minus 1 values are ignored
by the statistical calculations.

The total number of samples within EL 12/80 is insufficient to
allow a seperate statistical analysis and the data has there­
fore been treated as part of the N.W.Province. A listing of
the statistics for each element for the whole province is given
in Appendix 1;- whi 1st the bounds for each MAPLOT syrrbol are
defined on individual plans.

Anomalous, possibly anomalous and high background values for
the whole N.W.Province are listed as follows:

Individual data files of each company's data were prepared'
so that "fudge factors" coul d be appl ied to account for sample
variability between data fi,les. The data was surprisingly
compatible and was directly merged into a single data file
1abell ed NWTASSS (N. W. Tasmanian Stream Sediments). This fil e
which contained the most common analytical variables, was
logarithmically transformed and processed using the program
DSTATS to determine popul ation cut ofts. Cut off,S were
manually selected and the file was reprocessed using the
MAPLOT program to produce geochemical symbol maps for each
element at a scale of 1:100 000.

Refers to sample type whether stream sediment
or panned concentrate.

623010- 7 -

AMG metric co-nrdinates.

Topographical index.

Mines Dept. 1:250 000 mapping.

Prof.Carey's photo-interpretation.

Site geology - either dominant outcrop or
fl oat geology.

TOPO

FORMGEOL

PROFCAR

SITEGEOL

EAST, NORTH

SMPTYP

7.4 Methodology

.~

I~

I'

I
I
I
I
I
I
I­
I-
I
I
I
I
I
I
I.
I
I
I



J'~ - 8 -
623011

." High Background = HBG

• Possibly Anomalous = PA
Anomalous = A

•• log Units PPM

• lead
( 0 - 100 ppm only) HBG 0.8 - 1.25 6.3 - 17.8

• P.A. 1.25 - 1.60 17.8 - 39.8

A »1.60 ";>39.8

• Zinc HBG 1.75 - 2.1 56 - 125

P.A. 2.1 - 2.7 125 - 501

.- A )2.7 /501

•• Copper HBG 1.25 - 1.6 17.8 - 39.8

P.A. 1.6 - 2.05 39.8 - 125

• A ::>2.05 )112

Nickel HBG 1.75 - 2.0 65 - 100

• P.A. 2.0 - 2.35 100 - 223

A "/2.35 223

• Cobalt HBG 1.25 - 1.6 17.7 - 39.8

• P.A. 1.6 - 2.1 39.8 - 125

A )2.1 >125

• Arsenic HBG 0.8 - 1.2 6.3 - 15.8

P.A. 1.2 - 2.6 15.8 - 398• A >2.6 >398

.~ Molybdenum HBG 0.55 - 0.85 3.5 - 7.1

P.A. 0.85 - 1.25 7.1 - 17.8

• A >1.25 >17.8

••



7.5.1. Lead Plan TASh 965

Lead values are all low (less than 10 ppm Pb) with
the exception of one sample in the upper reaches of
Eighty Creek (20 - 36 ppm Pb) which is considered
anomalous.

Access into this area has proved difficult in the past and
the distribution of stream sediment sampling reflects this.
Sampling has been limited to the Horton River, Trias Creek,
the Lindsay River and widespread sampling in the Leigh River.

- 9 - 623012

Tin HBG 1.2 - 1.72 15.8 - 52.5

P.A. 1. 72 - 2.30 52.5 -199.5

A )2.3 ')199.5

CxCopper HBG 0.5 - 0.8 3.2 - 6.3

P.A. 0.8 - 1.2 6.3 - 15.8

A ')1.2 ')15.8

Lead HBG 1.0 - 1.3 10 - 20
(Full Range) P.A. 1.3 - 1.55 20 - 35.4

A 71.55 ')35.4

3.0 - 8.5

8.5 - 14.0

14.0

1.4 - 1.7

1.7-2.1

')2.1

Ratio

HBG
P.A.
A

HBG
P.A.

A

Interpretation

Cu/Ni

Free Copper
(CxCu + Cu)

Cu

7.5
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7.5.2. Lead with Selections Plan TASh 973

This plan increases the sensitivity of determining
cut offs since all values of Pb greater than 100 ppm
have been screened off during statistical calculations.
Again, values are very low, with one sample in the
Leigh River showing a slight elevation, up to 16 ppm Pb.
The sample in the SW corner of the EL is also anomalous.

7.5.3. Zinc Plan TASh 972

All values of zinc are very low, less than 36 ppm Zn
and no anomalies are apparent.

7.5.4. Copper Plan TASh 971

Copper values are all low, less than 9 ppm Cu.

7.5.5. Nickel Plan TASh 968

Nickel values are all less than 36 ppm Ni, perhaps
reflecting the lack of basic rocks in the EL.

7.5.6. Cobalt Plan TASh 970

All values of cobalt are less than 8 ppm Co.

7.5.7. Arsenic Plan TASh 966

Values of arsenic are less than 6 ppm, though 2
samples in the NE part of the EL rise up to 16 ppm
but are not considered significant.

7.5.8. Molybdenum Plan TASh 969

All values of molybdenum are less than 2 ppm Mo.

7.5.9. Cold Extractible Copper Plan TASh 975

All CxCu values are less than 1 ppm.

7.5.10. Cu/Ni Ratio Plan TASh 974

Cu/Ni ratios are all less than 3.
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8. GEOLOGY Plan TASh 985

7.5.12. Tin Plan TASh 967

Cambrian Basalt

Minor interbedded ca rbonates

siltstone

Quartzite
Black Shale
Green banded

Free copper calculations indicate an excess of cold

extraction copper over total copper which perhaps
indicates analytical errors.

623014
7.5.11. Free Copper Plan TASh 976

Only 2 samples have been analysed for tin within the
EL. One sample in the Leigh River assays up to 200 ppm
Sn, whilst another outside the EL, though still in
the Leigh River, assays greater than 500 ppm Sn. Both
samples are regarded as highly anomalous when considered
away from the coastal plain and the Devonian, tin
bearing granites.

Geological information has been obtained from road and creek traverses
since outcrop in much of the EL is poor owing to button grass and
peat cover.

Cambrian basalt + associated tuffaceous sediments
Unconformity

The generalised geological succession recognised to date is as
follows:

Precambrian

This unit comprises basalt, tuffs and tuffaceous sediments and
unconformably overlies the Precambrian sediments.

The basalt is typically fine grained and contains andesine
phenocrysts within a matrix of plagioclase, augite, magnetite and
occassionally, altered glass (Fander 1982).
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Black Shales

Carbonates

Quartzite

An outcrop of impure dolomite interbedded with black shales has

been noted in the Horton River approximately 1 km downstream from
the Horton Loop bridge.

623015- 12 -

This is a relatively impure arenite with numerous shaley partings.
It appears to be interbedded with the black shales and banded
siltstones. One sample from the Horton loop contained clasts of
black shale which may represent mud flakes.

The footwall contact of the basalt is characterised by a significant

silicification of the rocks, almost to an impure quartzite.
Purple tuffaceous mudstones and tuffs related to or derived from

the basalt appear to form the basay{ portion of the basalt. ~

The basalt in the vicinity of the Leigh River bridge is slightly

brecciated with an infill of epidote, carbonate and chlorite.

Pyrite is common and minor native copper has been observed in

hand specimen. Scoriaceous textures are common and spilitic
textures have been observed in thin sections. The basalt has

been classified as an Hawaiite.

Two occurrences of carbonate rocks have been noted in the EL.
An outcrop of chert, a silicified banded rock of probable carbonate­

mudstone composition is located at the Leigh quarry at the junction
of the Sumac Road and Sumac Spur 10. It resembles cherts mapped

elsewhere in this area and is regarded as an erosional remnant
whilst its stratigraphic position is uncertain.

This unit is a fine grained black carbonaceous shale which contains

up to 10% euhedral pyrite concentrated along bedding planes. The
pyrite layers are often rimmed with calcite and occassionally
accentuate ripple marks.

ItIo.
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9. GEOCHEMISTRY

8.1 Structure

Stream sediment sampling where access has permitted has been com­
pleted with an average density of one or two samples per square
kilometre.

Towards the western end of Sumac Spur 10, the siltstones appear to
have been slightly metamorphosed with the development of spotting,
a micaceous cleavage and appear almost schistose in the Lindsay
River.

623016-13 -

Concretionary nodules are frequently developed and contain some
euhedral pyrite though original bedding has been destroyed.

The black shales show a gradational contact with the under­
lying banded siltstones, the contact marked by an increase in
banding and a change in colour to grey and green.

The predominant structural trend in the EL is to the NE
with gentle warping about NE fold axes. However, this trend
is disturbed in the vicinity of the basalt where an E-W
structural control predominates. Upstream of the bridge over
the Leigh River, the predominant structure is again to the NE.

The structural disturbance may be caused by "basin margin"
effects or by regional WNW-ESE faulting - perhaps a continuation
of the Marrawah fault. This would be contiguous with the
apparent abrupt termination of the black shale horizons.

Green Banded Siltstone

The banded siltstones form the basal unit in this area and are
regarded as being equivalent to the Balfour "pyjama siltstones.
The rock is composed of irregular alternating layers quartzite
and chloritic, silty composition. The siltstone is usually green
though may vary to purple in colour.
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9.1.2. Zinc Plan TASh 979

9.1.1. Lead Plan TASh 978

9.1.4. Tin Plan TASh 981

9.1.5. Cobalt Plan TASh 982

623017- 14 -

Mainly background values with a possible break at
30 ppm Cu.

Mainly background values with perhaps a slight break
at 9 ppm Pb. One single anomaly of 300 ppm occurs in

the Leigh River but doesn't appear to have any dispersion

train and warrants checking.

Zinc values indicate a possible break at 70 ppm,

probably indicating a high background category.

Very low values, less than 9 ppm Co. One high back­
ground value of 15 ppm.

All tin values are very low, less than 9 ppm.

An insufficient number of samples (42) have been collected
within the EL to allow a meaningful statistical interpretation

of the data. Initial attempts at cumulative frequency calculations

indicate a lack of anomalies.

9.1.3. Copper Plan TASh 980

Bulk samples of fines weighing 1-2kg were collected from suitable

trap sites within the active stream. The samples were dried,
sieved to minus 80 mesh and analysed for Cu,Pb,Zn,Ni,Co,As,Ag,Sn

and Won a routine basis and occassionally for Bi,Cr,Mn,and Sb.

Stream sediment sample locations are plotted on Plan TASh 977.

Routine rock chip samples were collected along roads and within

creeks and submitted for a similar range of analysis.

9.1 Drainage Geochemistry

~
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9.1.7. Arsenic Plan TASh 984

Very low values, all less than 9 ppm As.

9.3 Interpretation

9.2 Rock Geochemistry Plans TASh 986-989

623018- 15 -

The nickel distribution indicates a single background

population.

9.1.6. Nickel Plan TASh 983

Assays of basalt tend to be enhanced in copper, maximum 220 ppm

Cu.

The drainage geochemistry is very disappointing especially

regarding follow-up of the tin anomalies obtained in the

Leigh River during reconnaissance activities. Attempts at

re-assaying the original samples failed owing to disposal of

the pulps. Tin assays over the basalt are very poor indicating

that this is not the source for the tin.

Input anomalies X48 and X50 do not appear to have an elevated

geochemical signature.

Routine rock chip samples were collected during mapping

and drainage sampling with greater emphasis placed on the

black shale belt. The black shales show variable results

for Cu,Pb and Zn though generally contain up to 300 ppm arsenic.

Elevated arsenic samples together with pyrite taken from the

black shales were submitted for gold analysis. Gold assays

were disappointing, maximum 0.03 ppm Au.

Stream sediment assays from creeks draining the button grass

plains to the NE of the Horton River appear to be lower than

encountered elsewhere. This may be attributed to a reworking

of the alluvial silts encountered in the creeks since the topo­

graphy is insufficient to allow the creek to erode to bedrock.
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10. GEOPHYSICS APPENDIX IV

623019
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One line of VLF and ground magnetics was conducted along Sumac
Road, Spur 10 to test the location of the RTZ Leigh River aero­

magnetic anomaly.

The ground magnetic signature is very spikey with peaks up to

1500nT above background and is coincident with basalt outcrop.

The VLF profile is generally flat with one cross-over coincident

with the contact between green shaley siltstones and purple tuff­
aceous mudstones. It is uncertain whether this corresponds with

INPUT anomaly X50.
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APPENDIX I

STATISTICS FOR FILE NWTASSS

Selection of histogram intervals was narrowed down to 0.1 and
0,05 log units by a process of trial and error. Any interval less

than 0.05 log units tended to create a wide distribution interpreted
as anlaytical reading errors rather than natural distribution.

Lead

Lead was considered the most important element within this study
for two reasons:

(a) Lead and zinc are the most suitable indicators in Canada for
the discovery of SelhYn Basin type deposits.

(b) Within the Tasmanian geochemical environment lead was considered
to be the most insoluble element and therefore the most likely
to give an identifiable dispersion train within a drainage system.

Two sets of histograms were produced, one treating the whole data,
the other based on a selected portion of the data between a - 100 ppm
to examine its distribution more closely as lead values greater than
100 ppm were considered to be greatly anomalous.

1.Total Distribution

Four significant populations are defined by the histogram under
2.1 log units (125.9 ppm) which account for over 2/3 of the samples
analysed. A significant tailing off of values is apparent above
2.1 log units (125 ppm). Population cut offs have been defined as
follows:

0.9, 1.3, 1.55, 2.1, 3.1, log units

Mean = 0.93
Standard deviation = 0.55
Mean + 1 SD = 1.48
Mean + 2 SD = 2.03

2.Lead Distribution with Selections of a - 100 ppm

Values of lead between a and 2.0 log units were selected. In this
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case, 6 cut offs were proposed as follows:

0.5, 0.8, 1.25, 1.6, 1.85, 2.0 log units.

Mean = 0.86
Standard deviation = 0.45

Mean + ISO = 1.31
Mean + 2S0 = 1.76

This set of statistics was considered to be more accurate and was
used for later interpretation in preference to those outlined to 1.

Zinc

The zinc distribution is quite complex under 2.7 log units (500 ppm)
and could be interpreted either as one single population or as four
overlapping ones. The latter interpretation is preferred. Although
several extra populations could be defined below 1.55 log units
(35 ppm), these were considered to be insignificant.

Population cut offs were selected as follows:

1.55, 1.75, 2.1, 2.7 log units.

Mean = 1.46
Standard Deviation = 0.61
Mean + ISD = 2.07
Mean + 2S0 = 2.68

Copper

Copper exhibits.a relatively simple distribution with six populations
evident at the following cut offs.

0.5, 0.95, 1.25, 1.60, 2.05, log units.

Mean = 0.95
Standard Deviation = 0.45
Mean + ISO = 1.40
Mean + 2S0 = 1.85
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Nickel

Nickel is quite complex with a number of overlapping populations
between 1.0 and 2.5 log units (10 ~ 316 ppm) at a histogram interval
of 0.1 log units. Selections were based on an interval of 0.05 log
units.

Population selections were made as follows:

1.2, 1.55, 1.75, 2.0, 2.35, 2.8 log units.

Although 2 well defined populations exist below 1.0 log units, these
were considered too low to be of significance and probably fall into
the areas of detection limit.

Mean = 1.13
Standard Deviation = 0.61
Mean + 1SD = 1.74
Mean + 2SD = 2.35

Cobalt

Cobalt exhibits a simple distribution with population cut points
selected as follows:

0.9, 1.25, 1.6, 1.8, 2.1, 2.6 log units.

Mean = 0.85
Standard Deviation = 0.51
Mean + 1SD = 1.36
Mean + 2SD = 1.87

Arsenic

Arsenic has a poorly defined distribution between 1.3 and 2.6 log
units (20 - 400 ppm) and is very difficult to subdivide. Since
over 2/3 of the data fall under 0.8 log units (6.3 ppm) one can
only assume that this represents a single population.
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Cut offs have been defined as follows:

0.8, 1.20. 2.6, 3.1 log units.

Mean = 0.55
Standard Deviation = 0.37
Mean + 1SD = 0.92
Mean + 2SD = 1.29

Molybdenum

Molybdenum shows a wide distribution with the majority of samples
below 0.2 log units (1.6 ppm). Population cut offs have been
selected as follows:

0.25, 0.55, 0.85. 1.25, 1.55

Mean = 0.21
Standard Deviation = 0.21
Mean + 1SD = 0.42
Mean + 2SD = 0.63

Tin

Tin has a wide distribution with no well defined population breaks
between 1.2 - 2.5 log units. This can be interpreted as either, a
single population or one composed of many smaller populations. The
latter interpretation is preferred and cut offs are as follows:

0.7, 1.2, 1.72, 2.3. 2.7 log units.

Mean = 0.98
Standard Deviation = 0.86
Mean + 1SD = 1.84
Mean + 2SD = 2.70

CxCu

Cold extraction copper exhibits a wide distribution with poorly
defined populations between 0.6 - 2.0 log units.
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Cut points between populations have been defined as follows:

0.1, 0.5, 0.8, 1.2 log units

Mean = 0.18
Standard Deviation = 0.30
Mean + 1SD = 0.48
Mean + 2SD = 0.78

Copper/Nickel Ratio

This variable was chosen to try to distinguish basic rocks from the
remainder and was obtained by simple transformation of the data. A
reasonable distribution was obtained and cut offs selected as follows:

3.0, 5. 0, 8.5, 14.0, 20.5; 30.0, log un its.

Mean = 1.41
Standard Deviation = 2.56
Mean + 1SD = 3.86
Mean + 2SD = 6.31

Free Copper,FCU

Free Copper was calculated by the formula -

FCU = CxCu + Cu
Cu

- to enhance any copper anomalies. It reflects the amount of copper
absorbed on to clay particles rather than copper held in mineral
lattices.

Cut points were chosen at the following intervals.

1.4, 1.7, 2.1 log units.
Mean = 1. 24
Standard Deviation = 0.23
Mean + 1SD = 1.47
Mean + 2SD = 1.70
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TypeSample
No.

• Sample type ss'" stream sediment OC" outcrop f "" float s ::: loil
•• Stream sed. sample description f1 ... flow m3/sec wi· width m al'" alluvial co::: colluvial ca'" catchment km2

••• Outcrop sample type gs - grab sample rc - rock chip (state interval & length) cs· channel S8mple (state length)

.... Soil sample type auger hole Of" pit depth m A B or C horizon
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~ ~ ~ '8 C.RA EXPLORATION. GEOCHEMICAL SAMPLE LEDGER t4fJ'Tenement name""./::.~.'9:t!.)l};;.....~.'::..~f!1.'i? ........... No ........... Sample numbers................................................ Collected by .... jf.: ..~~.~ ....................... Sheet no ...........................
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Map I Photo reference.~t.&.~....~:.J.~·/~.~ ...~.:........................... 6 2 3 0 3 5 Analysed by..l!&J.HJIJJ.......~'i.ti................. DPO na.~.~.9 ..............

Sample Type 56 channel·· Metal content ppm or %

No. ------ -ii-T -;:';-I--al-r~~-r;,;;1--~H--- e - ---- ---- .- ---- ----- ----- ------- ------ ------ ------ -----ss· ~ Grid
oc a raf Geological Observations

f
ole sample tYpe ••• Cu Pb Zn N; C.. As /3; Sn N

• s sample type ••••

1'l341 1.23 DC. Q: q.D 10- '-+'lI 17 .2':) 1& 7 ~ "''2. 10 "'0 ~#-IAf ""..ISI-t, 1'1140"tc.. S&.l~po ...
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1:1.7 ee. I'.t" Id 0- ~ '" 33 31 11 II "'2- 4- .£0'0 (3/cc.tS~ S,;/I,r/pJ ,11)... ., ..,

I~ Oc a-: fe - SS '3 *~ 7'1 I~ :N· ~ g "0 J!Ia(,/(. 1'J1.....x.i: S~·I,., k- a 7-~.... :1.0 '1+ "H ~ I:> 3S" ~ IS <.,0 ~ fP-'1vV1i< SMJ..i, s~"..rIT-C·

€Jill 130 Q:.. & S 0_ '!II 3ll i.47 130 Ii 100 ,,2- S "0 /J1..-uIc 1!'1""':' .f~.

~ :1.74> 6C (J-j ..s6 ..... /2- '+ S"'t '#3 .'} :2 ..:;2- t.. .(.10 fi ,;;tfcflpo..c - b_JuJ 'HI '1...-1J"< ?

277 4C. Irrs /Jc ... 70 -'-'" "30 bg I'} 70 .,(~ '3 ,(,'0 £~ 1?1..-.1·r:- sJ.-t..,a..IoN .

'-7f/ d)c:.. Go IS~ .... ..7 1+/ :11- 89 10 51 ~ ..:.3 ~IO IJ-,kJ J'~~,1"'If. ~sl" y"..,'/llt.

:179 DC it. $( "'" "'I Ii I':) I!)O 'If" 70 ~ 7 '10 ~ t;;;iii.e. c5'~
:L8'O ~ '").$i "" 230 go ,,~ ::l10 '7 180 ,,(':01 S •• 0 .. ~ •
-SI ~ fr. '6~ "'S- In 3':> 77 ~" ~cg 2- 7 "-.0 .. • ..
.2i"

Qc .4; Sf) 1-0 ')~ 3$ lJ~ Ito ?3 ~o ,,2- ~ ~,o ~ ... •
283 (Ie. I~ SO~ 'U q.2 ,)"'3 7~ !l7 ~o ~;l 7 ""0 ..... ~ ., S'4.4~... .. t~

!Sq. Dc. en 7S.,. ~'i' 2i' :l.~ 4-3 b .f8 .~ Go ""0 ... ... ..
~311 2il," Ie, q1 7'f'o-'l. ,:Z 1#0 I~ S''?> • '11 "'~ '0 <10 111.1"* Jij;-J /_.,,~ J't..A.~ .

•

... Sample type 55 "" stream sediment f "" float I = soilDC a outcrop

•• Stream sed. sample d8$Cl"iption fl ... flow m3/sec wi "" width m 81'" alluvial co ... colluvial ca == catchment km2

..... Outcrop sample type gs "" grab sample rc '" rock chip Istate interval & length) CS .. channel sample (state length)

.... Soil lampl. type auger hole or pit depth m A. 8 or C horizon



-------------------,R< C.R.A. EXPLORATION. GEOCHEMICAL SAMPLE LEDGER .K'l h. .
Tenement name..4€/ff/l ~.,,~< lii.k!.2jff.9 Nn S.mple numbers Collected by .. l!( ~ ~.~.~ .
Are. / Prospect...~."'1.~~ ~.f!f.~~.: .....
M.p / Photo reference..~.~ ~....l:.J~ ~ T..~ ..:i'JhilZ7. 623 0 3 G An.lysed by.~!dJ.~ ~.f,: .

tq~Sheet no .

D.te ~.~t!.:H.,J ·..
DPO nO ..;}C>.~L~.~...

"30070.

Geological ObservationsGrid
ref

e,.... I.!t'"';_.
IIt..,,~ """3

Metal content ppm or %

._--- ----- ------- --.-.._---- ---_. ~-_.-

~; ~ Its lil%lt:ZnCu Pb

5S channel··

S 5 sample type ••••

TypeSample
No.

0,0'
0,0':1
0,0 1

..-...

.... :z. 7" .c10

.c:to S 10

~:a. 4C.3 102,", ~ 13

1/3 3'" /7

73 I;" 13047 :lIP 37

I~3 S- 71

11 S 1.7

""0 7 ,,~

~I

'-1.7
• Sample type S$ - stream sediment oc - outeroD f .. float & '" soil

.. Stream sed. sample description 11 '" flow m3/sec wi" width m 81 "" alluvial co '" colluvial ca" catchment km2

••• Outcrop sample type gs '* grab sample rc" rock chip (state interval & length) CI .. channel aample (state length)

•••• Soil sample type auger hole or pit depth m A. B or C horizon
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~ _ C.R.A. EXPLORATION . GEOCHEMICAL SAMPLE LEDGER .t: 3&!fT.n.m.nt name.. j ...€!Ji.#......,,';&'.I#..~.l.~/Jt.~ ............. No ........... Sample numbers................................................ Collected by ....~:....~4t.~.~ ....................... Sheet no ...........................
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Sample Tvpe IS channel •• M8ta~ content ppm or %

No. --._-- -jj-T-;:';T·IT~~T~~T-~H--- c - ---- ---- ---..- ._--- ----- ---._--- ----------- ----- "' ----51' ~ Grid
0< a ref Geological Observations

f
ole sample type"· * Cu Pb Zn No ~ As 8; .so-. IIIl

s s sample type * .....

1~.2108 oc. R..' 2t:- ,,,
~I ~, 7'2. 43 .3 '::2 .c3 <'10 &--I-I,~ II" c....~
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,

.

.. Sample type S5 .. stream sediment oc - outeroD f .. float s - wil
•• Stream sed. sample description II "" flow m3/sec wi- width m 81:11 alluvial co - colluvial C8 - catchment km2

...... Outcrop sample tYpe 91 ... grab sample rc &< (ock chip (state interval & length) CS'" channel sample (state length)

•••• Soill8mple type auger hole or pit depth m A. B or C horizon
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Sample Tvpe 55 channel·· Metal content ppm or %
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• Sample type 55· stream sediment oc'" outcrop f" float I '" soil
•• Stream sed. sample description 11 '" flow m3/sec: wi - width m 81"" alluvial co - colluvial ca "" catchment km2

...... Outcrop sample type gs :: grab sample rc - rock chip (state Interval & length) cs :z channel sample (state length)

...... Soill8mple type auger hole or pit depth m A, Bore horizon ,. . - __ n_ . --
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APPENDIX IV

GEOPHYSICAL PROFILES
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REPORT CMS 81/10/11

YOUR REFERENCE: D.P.O. No. 30062

DATE RECEIVED: 7th October, 1981

SAMPLE NOS.: 5 Samples

'SUBM ITTED BY: D.J. Weir

WORK REQUESTED: Petrology

•,
6230 /13

39 Beulah Raad
Norwood,S."'. 5067
Telephon. <425659

2nd November, 1981

. Sc.H.W. Fander

Central Mineralogical Services

Mr. D.J. Weir
Geologist
C.R.A. Exploration Pty. Ltd.
P.O. Box 138
BURNIE / TAS. 7320

Copy & Invoice to:
Administration Officer
C.R.A. Exploration Pty. Ltd.
P.O. Box 138
BELLERIVE / TAS. 7018

Copy to:
The Chief Geologist
C.R.A. Exploration Pty. Ltd.
G.P.O. Box 384D
MELBOURNE / VIC. 3001
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623044
REPORT CMS 81/10/11

Five specimens were received for petrological examination and results

are summarised In the attached table. Descriptions incorporate data from

stereobinocular and petrological microscopic examination of representative

thin-sections and offcuts, and Include interpretative comments.

Summary

Sample 934051 represents an amygdaloidal basalt with a " sp illtic" alteration

assemblage of albite, chlorite and epidote accompanied by conspicuous fine­

grained pyrite and traces of prehnlte. Part of the area sectioned comprises

relatively amygdaloidal ("scoriaceous") flow breccia, suggestive of a fJow­

marginal facies. In view of the association of pyrite with a prehnlte

alteration assemblage, Cu-geochemistry may be warranted.

The remaining four samples can be classified as carbonaceous cherts. These

rocks are rather featureless, but there is evidence of differential modes

of origin. Samples 934052 and 934095 appear to be primary cherts or,

conceivably, diagenetlcally chertifled limestone in the case of 934052.
In contrast, 934080 and 934093 both exhibit evidence of secondary

silicification, postdating a weak tectonic overprint. These rocks were

possibly impure metacarbonates (1talc-dolomite rocks).

This interpretation requires consideration in the light of field evidence.

The apparent association of partly nodular carbonate and chert facies Is

reminiscent of the basal zones of the Crimson Creek Formation.

D. Cowan, B. Sc.
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Central Mineralogical Services

Sample No. Classification - Composition Fabric Accessor ies Conments

3" 051 AI tered 8asalt. Albitiscd plagioclase pheno- Glomeroporphyritic. Leucoxenised opaques. Grades marginally into relativety
crysts. fresh augite microphcnocrysts in plagio amygdaloid.l, baultlc. Patchy prehnite. minor chloritised (+ prehnlte) scoria~eous

(T .5. 39119) clase-micro\ath\c/granular augite groundmas5. Sporadlcch\orlte-pyrite a\ \anite (at cores of breccla. USpiTitic" attention
argillic mesostasis. Disseminated chlorite fi lms, veinlets. amygdale epidote). pattern.·Unstressed.

310 052 Chert. Cherty crypto- to micr~rystall ine Nodul iIr on 5ub- to None dete~ted. Vague affinities with nodul~r cherts
quartz, variably stained with ultrafine mill imetdc. sCoile. of IIRed Rock ll sequence Renison area.
carbonaceous matter. Sporadic quutz veinlets. Vague 1carbonate-pseudo but non-hemoititic. Conceivably •morphous mlcrotextures. silicified oolithic carbonate, but no

3" 080 "Chert". Cherty microcrystalline quartz Vaguely nodulat (slm. None detected. Essentially qu i t~-, ,'m Iii"-to-9j~OS2.
incipiently stained with·carbonaceous matter. 934052) • Reflects wuk Weak rei ict slaty cleavage predates
Frequent microfilms carbonaceous matter and relict tectonic fabric bulk of cherty silic.ificoition.
degraded ?talc. . (pre-quartz). lSi 1icified impure 1imestone or dolomit

3"093 "Chert ll
• Cherty microcrystalline quartz with Similar to 9310080, None detected. Closely related to 914091. VAgue relict

irregularly distributed carbona~eous stainings. but with vague tectonic fabric is very weak In
minor degr~ded ?talc f i Im$. segmented nodulaF campar I son. 1Silicltied impure

features. I imestone or dolomi teo

9310 095 Chert. Cherty crypto- to microcrystal I ine IINodular". sub- to Hinor traces Affinities with 934052, but
~z with very thinly di.sseminated fine mill imetdcl ovoid, IIsyngenetic" pyrite, interpreted as iI chert brecc ia (a'

(1.5. }9121) silt-sized c\ast~c quart1 grains, muscov\te micro(ry~talline clasts rare diagenetic against nodularcher't}. Clasts ar.
flakes. Whk, but pervasive car'bonaceous cryptocrystalline matri dolomite rhombs. homogeneous, h.-tureless.

.
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Central Mineralogical Services

REPORT CMS 81/12/43

39 Beulah Roo~

No'WooC, 5.'" 506;
Telephone ~2 5f5'

27th January, 1982

D.P.O. No. 30067

Petrology

H.W. Fander, M. Sc.

D.J. Weir

29th December, 1981

8 Samples

YOUR REFERENCE:

SUBMITTED BY:

SAMPLE NOS.:

WORK REQUESTED:

DATE RECEIVED:

Mr. D. J. We i r
Geologist
C.R.A. Exploration Pty. Ltd.
P.O. Box 138
BURNIE / lAS. 7320

Copy to:
The Chief Geologist
C.R.A. Exploration Pty. Ltd.
G.P.O. Box 3840
MELBOURNE / VIC. 3001

Copy & Invoice to:
Administration Officer
C.R.A. Exploration Pty. Ltd.
P.O. Box 138
BELLERIVE / TAS. 7018
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REPORT eMS 81/12/43

C.P.O. 30067 Rock Samples

Eight rock samples were received for petrological examination;
thin-sections were prepared and carefully examined in the light of
the comments on the order.

Summary

This suite comprises basalts, a tuff and two sediments. None of the
rocks showed any contact-metamorphic or metasomatic effects; calcium
silicates,often associated with limestone/basalt contacts, are absent,
and the only non-magmatic minerals are the deuteric assemblages
(calcite, chlorite, epidote, pyrite, adularia, hastingsite). The carbonate
masses present in some specimens are cavity/amygdale-filling, not .
sedimentary limestones - as far as can be determined from these samples.

The basalts are categorised as hawaiites (andesine basalts) and are
generally fresh; compositionally, they verge on Fe-rich andesites or
Imelaphyres". The tuff (934155) is clearly related to (derived from)
the basalts.

The two sediments are both unusual; one has been termed a metasomatised
1siltstone (934194), in which the matrix-cement is silicified and
sericitised; it contains quartz pseudomorphs after 1halite crystals.
The other (934247) consists solely of toffee-brown quartz crystals,
clearly replacive; the rock may have been a sedimentary carbonate, but
there is no direct evidence of this.

Since the basalts are apparently lava flows, the only notable contact
effects will be at their base (i.e. the contact with underlying rocks)
or adjacent to the feeders.

H.W. Fander, M. Sc.
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Rock Tv De - Composition

A rapidly cooled eKtrusiYe rock,
from flow·top of basic lava.
Presumed basaltic compositIon.

Central Mineralogical service~
Comments ~ ~Minor Minerals

Blebs of red~brown

glass. Secondary
zolsite representing
feldspar •

Fabric

Numerous large/small
amygdalcs. drawn out;
Flow-banded lay•.

Scoriaceous Basalt. Dense, semi-opaque basalt
with altered plagioclase liilth~ in ferruginous
groundmass. Chalcedony, epidote 'in arnygdales.

,

(1. s.
.,0402)

934155 Tuff. large and small irregular fragments of
dOlerite, basalt, andesite, dark glass,
pyro~ene, andesine, chert, in very fine semi­
opaque ash matrix.

Smaller fragments
stretched, deformed.
Unsorted, Grainsiz~

up to 15 trill.

Some fragments replaced
by chlorite. carbonate.

Bel ieyed to be subaerially
deposited, possibly welded.
Andesitic/basaltic source
material.

934179 Porphyr i t ic Basal t. Complexly-twinned fresh
andesine phenocrysts in mdSS of andesine,
augite, magnetite; large irregular amygdales
of calcite-prehnite-chlorite.

Random orientation
uniform fabric. Pheno­
crysts In clusters
(glomeroporphyritic
texture) .

Albite and quartz
velnlets. P~rite

c;rystals. Trilce
epidote.

More correctly classified as a
hawaiite (andesine basalt). ~hlte

calcitic masses iilrc essentially
openings and veins.

,_

Basalt Brec;cia. Irregular masses of basalt
with andesine phenoc;rysts in andesine-augite­
magn~tite groundmassi interstitial chlorite,
carbonate, epidote.

Basalt is arnygdaloidall
scoriaceous, fragmented
Broad shear zones.

Veins of dense epidote
with pyrite. younger
calcite veins.

Probably a flow-breccia, with
extensive deuteric alteration.
Compositionally the same as
9301 79,

934194 Metasomat;sed 1Siltstone. Small angular
quartz grains dispersed through ultraflne
featureless quartz-sericite matri~ with
oAidi$ed chlorite patches.

Very uniform, with
fa int preferred
orientation, but other­
wise structureles$.

Clastic muscovite;
quartz pseudomorphs
after lhaHte cubes.
Trace pyrite.

Thought to have been an
argi Ilaceous si I tstone, possibly
evaporitic facies, jf pseudo·
morphs were originally halite.

Quartzite. Interlocking subhedral small quartz
crystals; each contains clOUdy inclusions
of ultrafine goethite, cavities lined with
crystals.

Relict banding or
bedding preserved,
and accentuated by
elongate cavities.

None detect~d. A monominerallc rock, formed
by complete si I icification,
probably of a fine-grained
carbonate.

... k
934269 6a~alt. Complexly twinned andesine phenocrysts

~ass of fine andesine, augite, magnetite,
altered glass. Coarse adularia veined by
ha~tingsite and chlorite, in cavities.

Basalt is fine-grained,
uniform, with large
openings.

Quartz-ch Ior i te-ep idote
carbonate veins cut
.11 other minerals,

Same typeof hawaiite as the
others; no lndicallon of skarn
formation.

, 934270
: (T. S.
: .0.09)

Porphyritic Balialt. Fresh, comple)(ly~twinned

and~sine phenocrysts in mass of random
andesine laths, subhedral augite, magnetite
crys ta Is.

Verging on medium·
grained, doleritic
fabric. A few
amygda Ies.

Pyrite c;onspicuous in
rock and amygdales,
with chlorite. Calcite
veins.

Correlates with the other basalts.
Pyrite Is deuteric. Calcite
veins are younger,
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