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2. INTRODUCTION

This report describes work carried out on EL 36/79 Loongana

for the year ending 1 April 1988.

Additional stream sediment samples collected from the Native

Track Tier and Cattley North areas failed to identify any

new prospective areas.

796003

SUMMARY1 •

The EL is the subject of a joint venture between Billiton

Australia and CRA Exploration Pty Limited. In March 1985

CRAE began exploring the licence in conjunction with the

neighbouring licences, EL 7/74 (Moina) and EL 8/77 (Riana).

EL 36/79 is divided into three separate blocks which are

centred approximately 35 km south of Burnie and the

dominant land use is logging and forest management (see

Plans TASh 2954 and 2956).

The south-western quarter of the Cattley North grid was soil

sampled and several areas of lead and/or zinc anomalism

identified. Within the Cambrian sequence base metal

anomalism appears to increase westwards.

A combined UTEM, soil geochemical anomaly was drill tested

by DD87CNl at the Cattley North prospect. This hole

intersected a sequence of siltstones/shales whose true

stratigraphic thickness was approximately eight metres and

assayed 0.15% Zn. A ground magnet ic survey and detai led

geological mapping was also carried out. A series of major

northwest-southeast trending faults were identified and new

structural geology and lithology maps prepared.
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4. RECOMMENDATIONS

Cattley North Prospect

1. Downhole EM be carried out on DD87CNI to confirm

that the UTEM anomaly was intersected.

Mines
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closely

Department of

programme be

2.

3. CONCLUS IONS

The progress of the

sub-basalt drilling

monitored.

3.

2. Carry out detailed soil geochemistry in the area

of lead-zinc anomalism already defined on lines

20600N and 21000N.

The Na t i ve Track Tier Sou th prospec t has not been

adequately tested and further fieldwork is required.

The lack of encouraging stream geochem results from the

Native Track Tier area further downgrades the region.

Geological mapping and geochemical sampling has

indicated that, of the Cambrian rocks exposed at

Cattley North, a complex group of facies, -ec, located

on the western margin of the grid has the greatest

potential to host a massive sulphide system.

The UTEM anomaly centred on 50440E, 20000N is thought

to be due to shearing and alteration associated with a

localized bedding flexure. At this stage none of the

remaining UTEM anomalies warrant drilltesting.

2.

4.

3.

4.1

1.
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5. CATTLEY NORTH PROSPECT

3. An EM survey be carried out over the prospect.

Geology

796005

outcrop chip

prospect with

the trachyitic

Detailed geological mapping and

sampling be carried out over the

particular attention being paid to

unit.

3.

2.

1. Drillhole DDHCDI be re-assayed for gold.

The mapping has shown the prospect to be located on a

moderately steeply dipping eastern limb of a major

north-north-west trending anticline. Bedding is seen

to be fairly uniformly orientated around 60.100 and the

Native Track Tier South Prospect

The prospect is centred on a window of Cambrian rocks

which are surrounded by Ordovician conglomerates and

Tertiary flood basalts. Geopeko were the first to map

the area in detail and presented their work in report

KI-76-5, Rogers (1978). S. Hunns remapped the prospect

during the summer of 1986-87 and his work was reported

in Von Strokirch (1987). The interpretation put

forward by Hunns conflicted with the regional

interpreta t ion and because of unseasonally high river

water levels several key river traverses were not

completed. Consequently it was dec ided to remap the

prospect with particular attention being paid to

structural geology and the subdivision of the Cambrian.

5.1

4.2
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The distribution of a partially fault bounded unit of

epidioritejpyroxene microdiorite were more closely

defined, see plan TASh 3695. This unit has a variable

magnetite content and is generally medium grained. The

exact age of the intrusive is unclear however it has

been suggested that the epidiorite may represent a

Tertiary basaltic feeder pipe, Corbett. (pers. comm.).

The Cambrian volcanics of the Cattley North prospect

are shown as an undifferentiated unit on the St.

Valentines 1: 50 000 geolog ical sheet released by the

Department of Mines. On the basis of the mapping

carried out over the past year a subdivision of the

Cambrian into five main facies groups has been

proposed, see plan TASh 3695. It is felt the bulk of

the sequence is epiclastic with lesser tuffaceous and

intrusive components evident, see plan TASh 3538. A

major northwest-southeast trending fault bisects the

prospect and is clearly seen in the ground magnetics

data and outcrop lithology plan.

sequence is upwards facing, see TASh 3526. It has not

been possible to produce a plan showing the axial

traces of the north-north-west trending fold structures

because of complications caused by the effects of

major, late stage, northwest-southeast trending

faulting and refolding. The axial plane surface of the

major structures is orientated on 85.100 and plunge

shallowly north. These major fold structures are

overprinted by minor east-west trending fold structures

which have the effect of locally reversing the

predominantly northerly plunge of the major structures.

One isoclinal fold was located at 50250E, 21200N during

a traverse of the Leven River. The structure had a

wavelength of ten centimetres and could possibly be the

product of an early isoclinal folding event.
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5.

Geophysics

The data from the UTEM survey carried out in January

19B7 was examined by T. Von Strokirch who concluded,

that, of the anomalies identified, the relatively

shallow anomaly centred on 50440E, 20000N was the most

likely to be due to a conductor. A ground magnetic

survey was conducted over the Cattley North grid after

the completion of the UTEM survey. The main aim of the

survey was to use the ground magnetic data to assist in

the interpretation of the EM data. Details of the

ground magnetic survey are given below:

Survey Parameters

The data were collected using a Geometrics GB56

Magnetometer. The information was stored on a Toshiba

2100 laptop computer and processed in the field as the

survey progressed. All the data were levelled to an

arbitrary base station on the ring road at line 20200N.

The survey was conducted on the 200 metre spaced UTEM

lines and readings were taken every 12.5 metres along

line. The informaion on lines 19BOON and 20000N is of

poorer quality than elsewhere in the survey, due to an

instrument malfunction.

Interpretation

Profiles of the data over UTEM anomalies were examined

in order to determine whether the postulated conductors

might have been associated with contacts rather than
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6.

discreet conductors. The data were also gridded and

contoured at CRAE's Sydney office in order to obtain

any structural or geological information present, see

TASh 3696.

The contour maps were not of high quality due to the

early stage of development of the gridding and plotting

packages. However some points of interest were noted.

The first is the poor correlation of the magnetics with

the mapped geology over a large mafic body microdiorite

in the centre of the grid. Why only some portions of

this body are magnetic and why the anomaly extends well

outside the mapped boundaries remains unexplained.

The exact cause of a very pronounced linear magnetic

high near the Roland Conglomerate contact to the east

is also unexplained but may be linked to the presence

of a magnetite bearing volcanic rich conglomerate.

This anomaly is separated from the microdiorite by a

sharply defined northwest striking area of low magnetic

response possibly fault bounded. The southern boundary

of the central magnetic anomaly is also rather abrupt

and may indicate some structural control on the

microdiorite.

A localised magnetic high in the southern part of the

grid not far from DD87CNI and the best gold

geochemistry is due to an outcrop of tertiary basalt.

Conclusions

The ground magnetic survey outlines some major

structures and was useful in confirming that a line of

UTEM anomalies in the northeast of the grid were

essentially contact related. However the two hundred



Geochemistry

metre line spacing was too great to allow between line

extrapolation of any but the most major features and

some levelling errors within the data further decrease

its quality.

Initial rock chip samples were collected from road and

creek exposures during the course of geological mapping

ina n effort to def i ne a zone of base metal or gold

anomalism, see TASh 3496. Rocks collected from the

south west quadrant of the grid gave the most

encouragement. In this quadrant black shale/fine

grained siltstone units regularly returned greater than

200 ppm lead and a rhyolitic intrusive? returned up to

0.21 ppm Au, 924 ppm Pb, 1100 ppm Ba and 1150 ppm As.

Consequently it was decided to collect C horizon soil

samples, at 20 metre intervals along grid lines over

the south-western corner of the grid. Assay results

for these soil samples are given on plans TASh 3570,

3571 and 3572. Gold values were uniformly low with a

maximum of 0.05 ppm being recorded. The geological

mapping identif ied a black shale rich sequence, CBS,

see plan TASh 3695, which was expected to return

elevated base metal levels in soils. However the soils

overlying the shale sequence were found to be devoid of

any significant base metal anomalism. The most

significant base metal anomalies were recorded on lines

20600N and 21200N and are worthy of further follow up

with more detailed soil geochemistry. A low order

100-200 ppm lead anomaly of dimensions 100m by 400m was

noted to broadly parallel the regional lithological

strike in the region of DD87CN1.

7960097.
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Drilling

Only one hole, DD87CN1, was drilled on the licence

during the past year and it was designed to test a

coincident UTEM and 100-200 ppm lead soil anomaly. The

drillhole intersected a sequence of silicified dacitic

tuffs/epiclastics and interbedded

s i 1 tstones/sandstones, see plan TASh 3681. Strong

shearing and potassic alteration was noted between 94.4

and 98.0. This interval contained approximately 2%

disseminated pyrite and is thought to be the cause of

the UTEM anomaly. Detailed drillcore logs,

petrological data and a memorandum describing the

drilling can be found in Appendix 1.

While bulk cyanide leach samples had been collected

from the Cattley North area as a part of the regional

programme the density of sampling over the actual

Cattley North prospect was considered insufficient and

additional samples were collected, see TASh 3534.

Assay results for the cyanide leach and -80# stream

sediment sampling is given on plan TASh 3576 and 3577.

None of the bulk cyanide leach or -80# samples returned

significantly anomalous gold with the maxiumum being

350 ppt. Sampling of the creeks draining Geopeko's

original Challenger No. 1 anomaly returned elevated

Zinc levels, 100 ppm, but could not match the 200 ppm

Pb anomaly Geopeko obtained. Sample number 1198738 was

collected from a small creek draining into the Leven

River and returned the most uniformly elevated base

metal levels, 35 ppm Cu, 75 ppm Pb, and 85 ppm Zn, see

TASh 3576. Anomalous lead and zinc levels were noted

in soils collected along line 20600N adjacent to this

creek, maximum 660 ppm Pb and 240 ppm Zn.

7960108.
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Gold assays wer-e ver-y disappointing with a maximum of

0.05 ppm r-ecor-ded in a str-ongly chlor-itized dacitic

epiclastic between 100.0 and 102.0 metr-es which also

contained quar-tz-car-bonate-sphaler-ite veining. Zinc

assays wer-e mor-e inter-esting with 58-76m aver-aging

0.16% Zn and 388 ppm Pb. It should be noted that

because of the flexur-e affecting the beds ther-e has

been an appar-ent thickening of the sequence. I f the

effects of this flexur-e ar-e r-emoved an inter-section

with a tr-ue str-atigr-aphic width of appr-oximately eight

metr-es @ 0.16% Zn r-emains.

The zinc r-atios wer-e calculated for- all anomalous,

(x>lOO ppm), unoxidized samples in DD87CNl as per-

Huston and Lar-ge (1987). The author-s consider- that

volcanogenic massive sulphide deposits ar-e

char-acter-ised by having a zinc r-atio with a nor-mal

distr-ibution with means ranging from 64 to 77 and

standard deviations less than 15. In DD87CNl the mean

was found to be 77.6 and the standard deviation was

7.3. This suggests that mineralization seen in the

drillhole may well be of a similar style to that seen

at Rosebery.

6. NATIVE TRACK TIER SOUTH PROSPECT

The Native Track Tier South prospect, previously known as

Geopeko's Challenger No. 2 pr-ospect was identified using

stream sediment geochemistry. Subsequently, a minor grid

was established over the area and limited soil sampling was

carried out. Geopeko failed to establish the cause of the

stream sediment anomaly. Shell took up the ground and

carried out a series of IF, gravity and ground magnetic

surveys over the area. Additional soil geochemistr-y was

also completed.
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Strong lead anomalies were recorded in soil samples, maximum

1200 ppm, which Shell geologists attributed to the presence

of a trachyitic unit. Petrological descriptions of samples

of the trachyte note observing crystals of galena. It was

noted during a review of the data that several lead

anomalies are quite removed from outcropping trachyte. The

clearest example of this is a north-west trending 200 to

x>600 ppm lead anomaly centred on 411400mE, 5419000mN.

It also appears as if the one hole drilled on the prospect,

DDHCDI was collared just to the west of, and drilled away

from an IP chargeabi 1 i ty anomaly which assumedly was its

target. This drillhole has not been assayed for gold and

this should be carried out as soon as practicable. A

detailed compilation of existing data should be undertaken.

This should be combined with detailed geological mapping and

sampling to better establish the distribution and

geochemical character of the trachyitic unit.

Reconnaissance EM should be carried out in an effort to

locate a massive sulphide body which may be associated with

either lead anomalies in soils or the chargeability anomaly

detected by the I.P. survey.

7. REGIONAL GEOCHEMISTRY

A regional stream sediment sampling programme was conducted

during 1986-87 and has been reported in von Strokirch

(1987). During the year it was suggested that the trace of

the Henty Fault may run near north-south beneath the basalt

cover, between the Two Hummocks and Cattley North prospects.

The major fault seen separating siliceous Ordovician

sediments from the Cambrian sequence, just north of Native

Track Tier was considered to possibly represent the

northernmost section of the Henty Fault. Consequently it
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CATTLEY NORTH DRILLING - LOONGANA E.L. 36/79
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T W DICKSONMemorandum to:

From:

Copy to:

1207 TASMA'II HIGHW.W. C.A\1BRJDGE. TASMA\IA 7170

C.R.A. EXPLORATIO?\l PTY. Ll \1 ITED

12 January 1988

A UTEM survey was carried out over the Cattley North grid in
January 1987. Examination of the channel five data defined
several anomalies, see TASh 3491. These anomalies were
modelled by Torbjorn von Strokirch who concluded that the
relatively shallow anomaly centred on S0440E, 20000N was the
most promising. Soil sampling (C horizon) was carried out
at 20 metre spacing along grid lines. A weak Pb anomaly of
100-200ppm was delineated in soils overlying the UTEM
anomaly and this anomalous zone was seen to parallel the
regional lithological strike. Geological mapping carried
out over the prospect had shown the anomaly to be located on
moderately steeply dipping eastern limb of a major
north-north west plunging anticline.

Drillhole DD87CNl was collared on 50473E, 20009N and drilled
at -65 0 towards 290 0 (mag), see TASh 3681. The hole was
designed to intersect the target between 70 and 80 metres.
Lithologies encountered are shown on TASh 3681. The
drillhole intersected a silicified sequence of Dacitic
tuffs/epiclastics and interbedded siltstone/sandstones. The
coarse dacitic intersected between 8.0 and 26.5m showed
characteristics of both an epiclastic and a shallow
intrusive and showed some evidence of brecciation. Minor
shearing was noted at the contact between the coarse and
finer dacitic units at 26.5m. A sequence of interbedded
silts and shales were encountered between 60.0 and 101.5m.
Over most of this interval bedding has been rotated into
parallelism with the core axis. Analysis of the
bedding/core axis angle presents four alternatives:
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Cattley North Drilling Loongana E.L. 36/79

Surface mapping has shown sequence to be uniformly east
dipping and upwards younging, consequently only solutions 3
or 4 can be correct. It is felt that number 3 best reflects
the actual structure present as option 4 would require a
major plunging inclined fold whose axial plane was
orientated perpendicular to the core axis. During surface
mapping no such folds were observed and no foliation
perpendicular to the core axis was noted while logging the
core. Between 94.4 and 98.0 strong shearing and fracturing
was noted. This was associated with strong potassic
alteration and approximately 2% disseminated pyrite.
Stratigraphically below the shales is a sequence of dacitic
epiclastics. This shearing and associated alteration is
thought to be the cause of the UTEH anomaly.

Gold assays were very dissapointing with a maximum of 0.05
ppm recorded in a strongly chloritized dacitic epiclastic
between 100.0 and 102.0 metres which also contained
quartz-carbonate-sphalerite veining. Zinc assays were more
interesting with 58-76m averaging 0.16% Zn and 440 ppm Pb
while 88-100m averaged 0.15% Zn and 388 ppm Pb. It should
be noted that because of the flexure affecting the beds
there has been an apparent thickening of the sequence. If
the effects of this flexure are removed an intersection with
a true stratigraphic width of approximtely eight metres @
0.16% Zn remains.

The zinc ratios were calculated for all anomalous, (x>lOO
ppm), unoxidized samples in DD87CNl as per Huston and Large
(1987). The authors consider that volcanogenic massive
sulphide deposits are characterised by having a zinc ratio
with a normal distribution with means ranging from 64 to 77
and standard deviations less than 15. In DD87CNl the mean
was found to be 77.6 and the standard deviation -"as 7.3.
This suggests that mineralization seen in the drillhole may
well be of a similar style to that seen at Rosebery, i.e. a
volcanogenic massive sulphide system.

F R FUNNELL
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PLAN No. TASh 3681

DRAWN R. T.
.---'.:'-"-----

REPORT No.

'(ounglflg ( lop of arro" poinls
lo"ards Ihe youngesl bed. )

lone of 5hearing

FINER DACITIC EPIClAST/CS .. Acid and
lesser li/hic clasls set in a chlorite
rich malrix. Q TZ-CARB-SPHAL "eining.
Very simifar /0 unit o"erlying Ihe
sills/one/shale sequence.

\~

1
TERTIARY

~
SIL TSTONE/SHALE .. Medium 10 dark

, grey f%ur 0.1-3% disseminated Plrile.
locally sh!ared {~IJ iJnd subju/ 10
"ariable argllll'cand polassic allera/ion. -

·..• •
~;\. BASALT
• •

CAMBRIAN

k!B1 SANDSTONE.. Q Tl-F/D-LiTHIC rich Iype
... ';:.:::: 'Kif,., ocraslonal black shale interbed

m~] COARSE DACITIC EPICL AS TIe/LA VA.
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PETROLOGY OF ELEVEN ROCK SAMPLES

ROCK NAME

Kaolinised Sandstone
Argillaceous Sandstone
Hornfelsed Sandstone
Vesuvianite-Diopside Skarn
Quartz-Amphibole Skarn
Hornfelsed Quartzite
Hornfelsed Sandstone
Arsenopyrite Veined Breccia
Brecciated and Silicified (?)Dacite
Altered Tuff
Potash Metasomatised (?)Dacite

TSC49986
TSC49987
TSC49988
TSC49989
TSC49990
TSC49991
TSC49992
TSC49993
TSC49994
TSC49995
TSC49996

1651852:
1651853:
1651854:
1651855:
1651856:
1651857:
1651858:
1651859:
1651860:
1651861:
1651862:

SAMPLE & THIN SECTlON NO.

•I
I
I
I
I

I 1. SUMMARY

Eleven samples submitted by CRA Exploration Pty. Limited for petrographic
examination were given the following rock names.

Samples 1651860, 61 and 62 are all thought to be acid volcanic rocks which have
been subjected to varying degrees of brecciation and alteration. Sample 1651861
still retains a "'ell preserved tuffaceous texture in a matrix through "'hich
lithic clasts are disseminated. Both samples 1651860 and 1651861 are thought to
have been subjected to strong silicification with some chlorite development.
Sample 1651862 retains a remnant porphyritic texture but the original plagioclase
phenocrysts have been completely replaced by muscovite/sericite. The matrix of
this sample consists mainly of potash feldspar and chlorite which are thought to
be of metasomatic origin. This sample also shows at least localised brecciation.

Samples 1651855 and 1651856 are calc-silicate skarns with variable mineralogy.
Vesuvianite is abundant in sample 1651855 while amphibole is abundant in sample
1651856. Diopside and probable garnet occur in both samples. The samples termed
hornfelsed sandstones also contain some calc-silicate minerals comprised mainly
of amphibole. Biotite is also present in some of these samples. Locally these
samples also contain a mineral tentatively identified as alunite although the
fine grain size of this material makes positive identification difficult and
confirmation by other methods would be required. Sample 1651853 contains minor
biotite and possible alunite suggesting that it has been subjected to mild
hornfelsing. Sample 1651852 contains only interstitial clay and appears to have
been unaffected by such alteration.

I
I
I
I
I.
I
I
I

Sample 1651859 is a quartz-rich breccia veined with arsenopyrite.
sulphide noted in hand specimen is arsenopyrite.

The acicular

I
I
I

2. PETROGRAPHY AND MINERAGRAPHY

All of the thin sections have been stained with an al izarin red-S solution to
distinguish calcite from other carbonates by staining it pink. In the
petrographic descriptions calcite is used only for stained carbonate. Selected
hand specimens were stained with sodium cobaltinitrite after a hydrofluoric acid
etch to detect the possible presence and locatIon of potash feldspar.

I



ea~det;;
I ~

I
~

SAMPLE: 1651860: TSC49994

796033

17.

I
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I
I

Rock Name:
Brecciated and Silicified (?)Dacite

Hand Specimen: •
This is a fragmental. brecciated appearing rock containing angular pale grey
clasts separated by a darker greenish-grey matrix which locally forms
irregular patches and vein-like structures. Microchemical tests failed to
detect any potash feldspar.

Thin Section:
An optical estimate of the constituents gives the following

%

This sample consists mainly of plagioclase laths between 0.5 and 2 mm in size
disseminated through a very fine-grained cherty textured matrix. The matrix
is thought to consist mainly if not exclusively of finely granular, cherty
textured quartz although at least some fine-grained plagioclase is also
present. Testing of the hand specimen shows that the matrix contains no
potash feldspar. The disseminated plagioclase laths produce a remnant
porphyritic texture.

I •I
I
I
I

Cherty matrix
Plagioclase
Vein quartz
Chlorite
Sericite/clay
Rutile/leucoxene
Opaques

50
20
15
12

1
1

Tr-1

I
I.
I
I
I
I

The plagioclase crystals tend to have broken characters which is due at least
in part to fracturing. Some narrow veinlets lined with pale green chlorite
transect the plagioclase phenocrysts. The plagioclase phenocrysts are
generally quite fresh although they show some alteration to finely divided
sericite/clay. Some of the groundmass plagioclase also shows incipient
alteration to finely divided sericite/clay.

Chlorite occurs mainly as narrow fracture and vein fillings but also forms
very fine flaky intergrowths with the felsic matrix. Within localised areas
the rock has an intensely brecciated character containing feldspar crystals
distributed through a chloritic matrix.

The rock is also transected by some granular quartz veins up to several
millimetres wide. Smaller amounts of chlorite and very minor plagioclase are
locally intergrown with the quartz. The plagioclase intergrown with the
quartz veins has a totally unaltered character unlike most of the plagioclase
which shows incipient alteration to finely divided sericite/clay. The
chlori te intergrown ~'i th the quartz veins has a very pale green colour and
low birefringence.

I
I
I

A translucent titanium mineral with high birefringence
rutile/leucoxene forms smaJI disseminated grains and. aggregates below
wide. This material is generally intergrown with the chlorite.
opaques are also disseminated through the rock as small grains below
wj de.

termed
0.1 mm

Minor
0.1 mm



This is thought to be a porphyritic volcanic rock such as a dacite which has
been subjected to brecciation and strong silicification producing a highly
siliceous and cherty textured matrix. The rock is also transected by coarser
grained quartz veins.
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19.

I
I
I
I

Rock Name:
Altered Tuff

Hand Specimen:,
This is a mottled rock containing irregular dull white to pale grey
up to about 1 cm in size distributed through a darker grey
Microchemical tests show that some of the pale coloured patches
localised concentrations of potash feldspar.

Thin Section:
An optical estimate of the constituents gives the following

%

patches
matrix.
contain

I
I
I

•
Tuffaceous matrix
Lithic clasts
Plagioclase
Chlorite
Calcite
Sericite/clay
Muscovite
Opaques and semi-opaques

40
35
10

5
3
3

Tr-l
3

I
I
I
I.
I
I
I
I
I
I
I

This sample consists mainly of volcanic lithic clasts up to several
millimetres wide distributed through a vitrophyric. tuffaceous textured
matrix. The matrix has been largely replaced by a very pale green chlorite
intergrown with finely divided opaque material and finely granular quartz.
The tuffaceous character of the matrix is produced by the presence of shard
structures due to preferential replacement of shards by finely granular.
clear quartz. Within some areas the interstitial matrix contains very well
preserved shard textures.

The lithic clasts are all acid volcanic rock clasts and generaJJy exhibit
porphyritic textures containing disseminated plagioclase phenocrysts
distributed through a finely granular. felsic matrix. Testing of the hand
specimen show that at least some of these clasts contain potash feldspar but
in most cases the matrix appears to have been largely replaced by finely
granular quartz.

Chlorite occurs locally as irregular patches up to 1.5 mm wide. The chlorite
in these patches forms moderately ~'ell-developed flakes with a pale green
colour and very low birefringence. Calcite is also disseminated through the
rock as granular textured patches up to 1 mm in size. Minor calcite also
forms small disseminated grains and aggregates.

Some angular plagioclase crystals up to 0.5 mm in size are disseminated
through the rock. Both these plagioclase crystals and the plagioclase
phenocrysts and lithic clasts show alteration to finely divided
sericite/clay. Traces of muscovite form small flakes up to 0.2 mm long which
occur in the matrix and are thought to represent small flakes of muscovite of
xenocrystjc orjgin.



20.

796036

Opaques form very fine intergrowths with the chloritlc matrix and small
disseminated grains up to 0.2 mm wide. Opaques are also concentrated as
narrow microstylolitic fillings within the interstitial matrix. Within some
areas these microstylolites are very well-developed particularly marginal to
lithic clasts.

This is thought to be a lithic tuff which has been subjected to pen'ash'e
chloritisation and silicification with the development of minor calcite and
small amounts of sericite/clay. Despite the pervasive alteration a well
preserved remnant tuffaceous texture is evident.
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Rock Name:
Potash Metasomitised (?)Dacite

Hand Specimen:
This is a fine-grained grey to greenish-grey coloured rock ~'ith a ~'eakly

foliated texture believed to be due to deformational effects. Microchemical
tests sho~ that the rock contains abundant finely intergrown potash feldspar.

Thin Section:
An optical estimate of the constituents gives the following

%

I •I

Potash feldspar
Sericite/clay
Chlorite
Rutile/leucoxene
Calcite
Opaques

55
20
20

3
1
1

I
I
I
I
I.
I
I
I
I
I
I
I

This sample consists mainly of highly altered pseudomorphs after feldspar
laths disseminated through a fine-grained matrix comprised largely of potash
feldspar with localised chlorite patches. The matrix contains very finely
granular potash feldspar with a cherty texture and a grain size below 0.1 mm.
This potash feldspar is intergrown with minor amounts of very finely divided
sericitic phyllosilicates which locally form narrow vein-like structures and
large chloritic patches. The chlorite patches range up to 1 mm in size and
have highly irregular, angular shapes. The chlorite in particular tends to
be concentrated in fragmental appearing areas separating angular clasts
comprised of potash feldpsar or pseudomorphs after feldspar laths. All of
the chlorite has a pale green, weakly pleochroic colour and low
birefringence.

The original plagioclase laths have been completely replaced by finely
divided sericite/clay. These laths still retain euhedral to subhedral,
prismatic shapes which locally have been modified by intense fracturing and
brecciation. Minor amounts of calcite are locally intergro~'n with some of
the pseudomorphs after original plagioclase crystals. It is thought that
these altered plagioclase crystals represent disseminated plagioclase
phenocrysts in an original acid volcanic rock.

Minor rutile/leucoxene forms small disseminated grains and aggregates up to
0.2 mm wide. Most of the rutile/leucoxene is intergro"m with chlorite.
Minor opaques are also disseminated through the rock as small grains below
0.1 mm wide.

This is thought to be a porphyritic acid to intermediate volcanic rock such
as a dacite which contained plagioclase phenocrysts disseminated through an
essentially felsic matrix. The" rock has been subjected to deformation as
well as strong potash metasomatism producing a potash feldspar-rich matrIx.
The orIginal plagioclase phenocrysts have been completely replaced by
sericite/clay and chloritic alteration is associated with the intensely
brecciated areas.
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ANAL YSES Geological Observations
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CRA EXPLORATION PTY. LTO.
ANALYSfS Geological Observations
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ANALYSfS Geological Observations
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ANALYSES Geological Observations
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ANALYSES Geological Observations
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GEOCHEMICAL LEDGERS - STREAM SEDIMENT SAMPLES
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APPENDIX 4

GEOCHEMICAL LEDGERS AND PETROLOGICAL REPORT

CATTLEY NORTH PROSPECT - OUTCROP AND FLOAT SAMPLES
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PETROGRAPHY OF SEVEN ROCK S~~PLES

1. SU!'I:>lARY

Seven samples submitted by CRA Exploration Pty. Limited for petrogtaphic
examination were given the following rock names.

The only sample in this suite which is not of pyroclastic ongln is sample
1198670 which is a shallow intrusive rock of approximately dioritic composition.

This suite of samples consist mainly of pyroclastic tuffaceous rocks which retain
remnant tuffaceous textures despite pervasive alteration to cherty silica and
secondary phyllosilicates. Some of the rocks also contain moderate amounts of
carbonate including calcite, dolomite and probable siderite. Most of the rocks
retain well preserved tuffaceous textures indicating a pyroclastic origin
although a small number of samples (1198656, 669) lack such textures. It is
considered likely they are also of pyroclastic origin. Sample 1198671 has a
general detrital appearing character although the matrix contains well-developed
remnant shards and could represent a waterlain tuff.

S~~PLE & THlN SECTlON NO.

I
I
I
I-

I
I
I

1198642:
1198644:
1198646:
1198656 :
1198669:
1198670 :
1198671:

T5C49269
TSC49270
TSC49271
TSC49272
TSC49273
TSC49274
TSC49275

ROCK NA:>lE

Altered Tuff
Tuffaceous Breccia
Altered Tuff
Altered Acid Volcanic Rock
Altered Rhyolite
Epidiorite
Altered Tuff

I
I.
I
I
I
I
I
I
I

2. PETROGRAPHY

All of the samples described in this report have been stained with sodium
cobaltinitrite after a hydrofluoric acid etch to detect the possible presence and
location of potash feldspar. This staining is only mentioned "here potash
feldspar has been detected in the hand specimen.

The thin sections have been stained with an alizarin red-S solution to
distinguish calcite from other carbonates by staining it pink. In the
petrographic descriptions calcite is used only for stained carbonate. Some
samples contain unstained carbonate which has tentatively been identified as
either dolomite or siderite based on refractive indices.
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SA.'1PLE: 1198642: TSC49269

I Rock Name:
Altered Tuff

I
I

Hand Specimen:
This sample consists of two small hand specimens both of which have aphanitic
and undulose fine lamellar banded characters although they differ slightly in
colour with one having a pale tan to pink colour and the other having a pale
tan to greenish colour. !!icrochemical tests show that this sample contains
no potash feldspar.

Thin Section:
An optical estimate of the constituents gives the following

The sample also contains a small number of disseminated plagioclase
phenocrysts ranging up to 1 mm in size. These phenocrysts tend to have
subhedral, prismatic shapes and at least some exhibit well-developed
polysynthetic twinning. In general these phenocrysts are very fresh showing
no alteration to secondary phyllosilicates.

Traces of carbonate were noted as very small rhomb-shaped crystals below
0.1 mm wide intergrown with the cherty matrix. The carbonate is unaffected
by the alizarin red-S stain and tends to have very high relief suggesting
that it is siderite. Traces of zircon form disseminated crystals below
0.1 mm wide. Opaques occur as euhedral to anhedra 1 grains and aggregates
ranging up to 0.15 mm wide. Minor opaque to translucent iron oxides also
occur locally as narrow fracture linings. Some translucent opaques form fine
intergrowths with the matrix. The rock contains a small number of euhedral,
square-shaped voids ranging up to 0.2 mm wide which could represent
completely leached pyrite crystals.

The thin section was cut from offcuts from each sample and both samples have
very similar characters being comprised of very fine-grained, cherty textured
quartz intergrown "'ith finely divided sericHe/clay. The sericite/cla,' is
concentrated in irregular shaped patches producing a banded, tuffaceous
texture. The irregular angular and in some cases weakly vesicular to
shard-like shapes of the sericitic patches produce a well preserved remnant
tuffaceous texture. Most of these patches consist of very finely divided
birefringent muscovite which forms felted, flaky aggregates although minor
fibrous sericitic phyllosilicates are locally present and define a weakly
developed preferred orientation parallel to the vague banding. ~ost of the
cherty matrix has a very fine grain size below 0.05 mm although larger quartz
grains ranging up to 0.1 mm in size are disseminated through the rock.

%

75
20

2
Tr
Tr

3

Cherty matrix
Sericite/clay
Plagioclase phenocrysts
Carbonate
Zircon
Opaques and semi-opaques

I

I

I
I

I

I

I

•
I.

•

•
•.e

I

•
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This is a tuffaceous acid igneous rock which has been altered to finely
granular cherty quartz and finely divided phyllosilicates but which still
retains a well preserved. remnant tuffaceous texture.
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4.

SAI'\PLE: 1198644: TSC49270

Rock Name:
Tuffaceous Breccia

Hand Specimen:
A fragmental appearing rock with a massive character and a pale brown to
green colour.

Thin Section:
An optical estimate of the constituents gives the following

Cherty matrix 60
Sericite/clay 25
Carbonate (dolomite) 7
Calcite 5
Feldspar phenocrysts Tr-1
Quartz phenocrysts Tr
Zircon Tr
Opaques and semi-opaques 2

This sample consists mainly of very finely granular. cherty textured quartz
intergrown with finely divided phyllosilicates comprised largely of clay and
fibrous, birefringent sericite. The fragmental texture noted in hand
specimen is not readily apparent in thin section although textural
differences exist between different areas of this sample suggesting a
fragOiental character. The rock also contains calcite and dolomite-rich
patches and vein-like structures which to some extent are thought to fill the
interstices between lithic clasts.

Within some areas the quartz and sericite form fine intergrowths with vague
remnant tuffaceous textures including weakly developed shard shapes. Within
some areas weakly foliated and banded textures most I ikely representing a
compaction foliation are also present. Although vague remnant tuffaceous
textures are evident wi thin localised areas of the sample they are not as
strongly developed as in sample 1198642. The matrix quartz generally has a
very fine grain size of about 0.05 to 0.1 mm although within localised
regi ons much finer grained cherty textured aggregates are present. The
sericite generally occurs interstitially between the quartz or in small,
irregular patches intergrown wi th the quartz. Most of the sericite has a
fibrous texture and is intergrown with moderate amounts of weakly to
moderately birefringent clay.

Both the carbonate and calcite tends to form coarsely granular aggregates up
to 1 mOl wide with a maximum grain size of about 0.5 mm. The calcite always
forms xenomorphic crystals which are locally concentrated in vague elongate
patches or vein-like structures. The dolomite occurs as both finely granular
veined fillings and as larger crystals some of which exhibit well-developed
rhomb shapes.

~inor quartz and feldspar are disseminated through the rock as larger
crystals ranging up to 0.2 mm in size which are thought to represent remnant
phenocrysts. Some of these phenocrysts have highly fractured and broken
shapes while others are relatively undeformed.
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5.

Traces of zircon were noted as small disseminated crystals up to 0.1 mm wide.
Opaques are disseminated through the rock as small grains and aggregates
below 0.1 mm wide. Minor opaque to translucent iron oxides locally form
narrow fracture linings which tend to have an undulose and discontinuous
character.

This is thought to be a brecciated rock comprised mainly of tuffaceous clasts
cemented by interstitial carbonate comprised of both dolomite and calcite.
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SA..\\PLE: 1198646: TSC49271

Rock Name:
Altered Tuff

Hand Specimen:
A rnassive, fine-grained rock with a mottled, grey colour.

Thin Section:
An optical estimate of the constituents gives the following

I
I
Ie

Cherty matrix
Clay/sericite
Feldspar phenocrysts
Carbonate
Calcite
Quartz phenocrysts
Opaques and semi-opaques

60
25

5
5
2
2
2

I
I
I
I
I.
I
I
I
I
I
I
I

This sample consists rnainly of a very fine-grained, cherty textured matrix
intergrown with phyllosilicates consisting of birefringent sericite as well
as weakly birefringent clay and a pale green phyllosilicate which is possibly
clay or chlorite. The matrix has a variable, irregular texture suggesting a
fragrnental, pyroclastic origin although well preserved remnant tuffaceous
textures are not evident. Within some areas the clay forms irregular
intergrowths with the chert which have a vague, tuffaceous texture.

The fragmental character of the rock is further emphasized by the presence of
finely granular cherty clasts up to 1 rnm in size as well as some angular
patches up to 1 mm in size comprised of lamellar intergrowths of chert and
fibrous phyllosilicates. It is possible that Some of these lamellar
intergrowths of chert and phyllosilicates represent altered mafic minerals.

Quartz and feldspar phenocrysts are disseminated through the rock as angular,
broken appearing crystals up to 1 mrn in size. The feldspar phenocrysts
consist mainly if not exclusively of plagioclase. In general the plagioclase
phenocrysts are quite fresh although locally they show sorne alteration to
finely divided sericite.

An unstained carbonate forms finely granular aggregates and patches up to
1 mm in size. Most of this carbonate is thought to be dolomite although a
very small proportion of the unstained carbonate has very high relief and
could be siderite. Minor calcite is also present as srnall grains and
granular aggregates which generally form intergrowths with the dolomite.

Opaques are disseminated through the rock as anhedral grains and aggregates
up to 0.3 rnm wide. Within some areas opaques form intergrowths with
rhomb-shaped carbonate crystals which could represent partially altered
siderite.

This is thought to be a pyroclastic rock which has been largely altered to
finely granular cherty quartz and secondary phyllosilicates.



796092

I

•••
I

7.

SA~PLE: 1198656: TSC49272

Rock Name:
Altered Acid Volcanic Rock _ i,-'. eN"

Hand Specimen:
An aphanitic rock with a massive character and a pale reddish-brown colour.
Microchemical tests show that the matrix contains at least some finely
intergrown potash feldspar.

Thin Section:
An optical estimate of the constituents gives the following

%

I.e
Felsic matrix
Sericite
Carbonate
Plagioclase phenocrysts
Opaques and semi-opaques

55
20
15

8
2

I

•
I
I
I.

••
I
I
I
I
I

This sample consists mainly of a fine-grained matrix comprised of finely
granular felsic minerals intergrown with finely divided sericitic
phyllosilicates. Most of the felsic minerals in the matrix have a grain size
below 0.1 mm although some larger quartz grains ranging up to 0.3 mm in size
are disseminated through the matrix. Finely divided sericite forms
interstitial intergrowths between the felsic minerals. Staining of the hand
specimen shows that the matrix contains at least moderate amounts of potash
feldspar but its fine grain size makes estimation of the relative proportions
of potash feldspar and quartz difficult.

Plagioclase phenocrysts ranging up to 1.5 mm in length are disseminated
through the rock and generally exhibit euhedral to subhedral, prismatic
shapes. Locally the phenocrysts are concentrated into glomeroporphyritic
aggregates up to 3 mm wide. The feldspar phenocrysts are generally quite
fresh showing only incipient alteration to finely divided sericite although a
small number of plagiolcase phenocrysts show pervasive replacement by very
finely divided sericite.

Carbonate is disseminated through the rock as granular patches up to 2 mm
wide. Most of this carbonate has very high relief and is intergrown with
minor amounts of translucent. reddish-brown iron oxides suggesting that it is
siderite. A small proportion of the carbonate exhibits lower relief and is
thought to be dolomite.

Some finely divided sericite forms irregular patches up to 1 mm in size
intergrown with slightly coarser grained quartz. This quartz appears to be
of secondary origin. It is possible that Some of the larger quartz grains
intergrown with the matrix are also of secondary origin.

Minor opaques are disseminated through the rock as small grains and
aggregates up to 0.2 mm wide.

This is an acid volcanic rock of rhyolitic to rhyodaCitic composition which
shows pervasive alteration to secondary phyllosilicates and smaller amounts
of carbonate believed to consist mainly of siderite.



796093

I
I
I
I
I
I.e
•
I
I

•
I.

•
I

8.

S~~PLE: 1198669: 1SC49273

Rock Name:
Altered Rhyolite

Hand Spetimen:
This is a mottled pale tan to grey rock with irregular dark reddish-brown
iron stained patches. The rock effectively has an aphanitic and massive
texture. The rock shows slight textural variations between different areas
producing a vague fragmental texture appearing to consist of angular clasts
up to several centimetres in size. Microchemical tests indicate that within
localised areas minor amounts of potash feldspar are intergrown with the
matrix.

Thin Section:
An optical estimate of the constituents gives the following

%

Felsic matrix 55
Sericite/clay 30
Quartz phenocrysts 10
Opaques and semi-opaques 5

This sample consists mainly of a fine-grained felsic matrix comprised largely
of granular quartz intergrown with finely divided sericitic phyllosilicates.
Throughout most of this sample the matrix consists of quartz grains between
0.1 and 0.15 mm in size intergrown with interstitial finely divided
sericite/clay. Within localised areas the matrix has a much finer grain size
and could contain minor amounts of finely intergrown potash feldspar. Some
of the sericite/clay forms irregular shaped patches up to 1 mm in size which
tend to have elongate shapes and could represent altered lapillae.

Quartz phenocrysts ranging up to 2 mm in size are disseminated through the
rock and typically exhibit subhedral to anhedral. embayed shapes. The rock
contains a small number of sericite patches up to 1 mm in size which tend to
have prismatic shapes and could represent completely altered feldspar
phenocrysts,

Within localised areas the matrix contains moderate amounts of finely
intergrown iron oxides which produces a translucent, reddish-brown character,
This would represent the darker reddish-brown mottled areas noted in hand
specimen. Minor opaques are also disseminated through the rock as small
grains and aggregates up to 0.15 mm wide.

I
I
I
I

•

This is a rhyolitic volcanic rock
been subjected to pervasive
phyllosilicates.

most likely of pyroclastic origin which has
alteration to quartz and secondary
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SA.'lPLE: 1198670: TSC49274

Rock Name:
Epidiorite

Hand Specimen:
A massive. fine-grained rock with a greenish-grey colour.

Thin Section:
An optical estimate of the constituents gives the following

I
I.e

Plagioclase
Hornblende
Chlorite
Epidote
Sericite
Quartz
Opaques and semi-opaques

55
15
15

5
3
2
5

I

•
I
I
I.
I
I
I
I
I
I
I

This sample consists mainly of plagioclase laths ranging up to 0.8 mm long
intergrown with interstitial mafic minerals. The plagioclase laths exhibit a
random orientation forming an interlocking mosaic. Most of the plagioclase
is quite fresh although it generally has a slightly turbid reddish-brown
colour and also shows incipient alteration to finely divided sericitic
phyllosilicates.

The mafic minerals consist of a weakly pleochroic green hornblende and a dark
green chlorite which has an isotropic character. The chlorite in particular
tends to form irregular patches up to 0.5 mm in size located interstitially
between the plagioclase laths. At least some of the hornblende tends to form
elongate. weakly prismatic crystals up to 1 mm long. The hornblende
generally has a fibrous. slightly degraded appearing character.

Epidote is disseminated through the rock as small grains ranging up to 0.2 mm
in size. Some of the epidote forms well-developed crystals with a pleochroic
yellow' colour and high birefringence but a significant proportion of the
epidote forms very finely granular. turbid aggregates. Some pale brown
coloured turbid aggregates are also disseminated through the rock and could
represent finely divided epidote. Most of the epidote is intergrown with
mafic minerals although smaller proportions of epidote form intergrowths with
the plagioclase. Minor quartz is disseminated through the rock as angular
interstitial fillings up to 0.2 mm in size located between the plagioclase
laths.

Opaques form disseminated grains up to 0.5 mm in size as well as somewhat
elongate. platy appearing crystals which could be ilmenite crystals.

This is a basic igneous rock of shallow intrusive origin whose original mafic
minerals have been altered to chlorite and a secondary appearing weakly
pleochroic bluish-green amphibole.
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SA.'1PL~: 1198671: TSC49275

Rock Same:
Altered Tuff

Hand Specimen:
An aphanitic. pale grey rock. > ~L., es S-.-.y,

Thin Section:
An optical estimate of the constituents gives the following

%

Cherty matrix 75
Sericite/clay 15
Quartz grains 10
Zircon Tr
Opaques and semi-opaques 1

This sample consists mainly of a strongly altered matrix now comprised of
finely granular. cherty textured quartz intergrown with fibrous. sericitic
phyllosilicates. A foliation is defined by a tendency for the fibrous
phyllosilicates to be concentrated in discontinuous elongate bodies with a
parallel to subparallel orientation. The matrix exhibits a very well
preserved remnant tuffaceous texture including well preserved shards which
have been replaced by slightly coarser grained and clearer cherty quartz.

Disseminated through the altered vitrophyric matrix are small quartz grains
which generally range up to 0.15 mm in size although a very small number of
larger quartz grains up to 0.4 mm wide are present. These quartz grains are
more or less evenly distributed through the rock and appear to have a
detrital origin. The quartz grains generally have angular. broken appearing
shapes although some grains have rounded shapes. A small number of muscovite
flakes up to 0.2 mm long are also disseminated through the rock and could be
of detrital origin. Traces of zircon form small disseminated grains up to
0.1 mm wide.

Opaques are disseminated through the rock as anhedral grains and aggregates
ranging up to 0.1 mm wide.

This is an altered tuffaceous rock with a very well preserved vitrophyric
texture including shard textures which has survived despite pervasive
alteration to finely granular chert and fibrous sericitic phyllosilicates.
This rock is definitely of pyroclastic origin although it is difficult to
determine whether it represents a fine-grained tuffaceous rock or a
tuffaceous sedimentary rock such as a waterlain tuff.



-
March 1965

- ----- - --•PTY. LIMr• .::o

- - - --•eRA L<PLORATION

-----
-

GeoloQicolw lX LOCATION ROCK TYPE MI NERAlISA 710N ME TAL CONTENT ppm / %
~ w

Ob18i-votions0.. CD Co - ordlnores il ~
.

§- :~
'"

0 ~::E ::E < Interval 0- 0 . A, rc 1. M, E" ,LjuAMG I Gr;d l?-; -v :I z z Cu Pb Zn tie,<! ::J
~z j~ :,:« >.. • • • <V>Z Eo ,t North } - From To "

, 'I gl.L,,- 4-0<;1 ::l.S
(~

S- ~-5 <1(<.> I II I·n ssv )7.:> 0·0/ IAJ _..,(-i- -i:<....-u-:5'4-IO:l.10 1~...,

.d
..-.._~

I
~

'60 L,O .......J. ~ i ~

~ <is". 1(,0

n~· ;-I -'c c ...

.0 .0 ~
f

I" qSll.)S
<"

S- S 'Lu ::;- o'~5' Ii- ~- 'e:;- I I11'-' I ~,O 0 ...;, l200 .l~O

I<,~::' G7.,SO ~V
. • • • I I ... ""'-~ (;.~.

'-' "

I/lQ'l12/'
/j

S- L~- I I " '2.- Ii" B no b ...~'--' o (j I l~ I I""-5 /,00 t '"'0 ,
.j.,... r-~ ri

J -S~:;-n.ll..u
1<1"

c.

14 0W/SG1'
</j

C; ,<2) Ib:> I i C> 'r'n 71" f 0,')<"
" 01 rvl.lJ t,..LJ,~q() 1,5 I' '-'

J . ,~ J- • A;--t
,I "'"'"'- 7 0 070

~ 1 4- 1:>---7

DETECTION LIMI T v-oJ. I ?<;~
-()

) ,- 7 I I .., /'-' c. . (,;. !
GEOCHEMICAL ROCK SAMPLING LEDGER

METHODANALYTICAL -<:--I-- 1-(, ',5L '~f 1 I'hJ..'-' 'I

L 0 (.') (Vc, fl ,v-A 0.1. "ffNl""I!Nf NA.ME : 'IOHel . AMe laton: : SHHT Ng, :
CI'

0'0' • 3f?74-,+ / LAIO .... IOn ; AL..<; C~~I!',) c-."'IfA I "'O~"[<'I CATTL..-Y N '" r-!.7l-(
0

M.A.' "HO'O Il~f !IAI''''l( H··I''l'>!;Gz...~_ II <'[&61-7 COllEeHD " : P F 1':>1-1 OAT! : II-e·\:;7 CI'
~



- - - - - - - - --•CRA b(PLORAT10N
- - --•PTY. L1MI. cD

- - - --
MorCh 1985

-

o

o

-
u.>l>: LOCATION ROCK TYPE MI NERALISA 710N METAL CON TEN T ppm / % Geoiooico I
~ u.>

Ob"ervafions0.. «l Co· ordH"Ior9~
~

.
:~ Q .

~:;; :;; , Interval o· ~. 0 ., .
r~ 1. 6.- A,AMG / Grod .

9-; ~v .. Z Z Cu Pb Zn Ii) A, 1"1,« ~ 1Z ,\:> ~';( .
• • • • .,

V) z Eo ,t North : ~
) From To .. .,

,,'
~-Ou IE I -r-'Itqli,.l..'b +01.0',., (,-. _0, S- 1° (,::> be..> ;z. <I ;>,01.. ,5iu £,) u l ,

~~~-""'1l f\
I(

II "I'i<~l. ~ 14.0b 1/ <
</,

L5U <"1 ."'- II ''T" 0 0' IT....~/eolc.{~s-h ...7nr. ..; I'" 3c-' 9'" 7'"
•

Sc-. 7~- l'Lo (0

lh- Q,.. '" _ <:5". ' !

//QQdO
vs

S :l,.-> 7"-' 4-° I ,I ~..·.z.8 70 3$0 o· .... t ,-+- i o 0" J c I21$ VO
I

IC 0 D. , ,
I , 1 I I

o0. ' v
J

'""', .
1... ,- ,-0 S"u':: 70. l < 0.

~J l'i"k~ q<- "'c. '\S
~-il'l~b~ I 370 (he :) 2,0 S-0

""
<I '-t /·::>1 I 0/ <-..... (, C' o ",

. ......
S'~

""f&O~ il70
~" I I'> loS "y I " '. 3(, '3.c.>~ &'4" lJ .:.I l 10'''1 .•L t--, I~ ......310

IflQftn3 '330 qlO l'l/S , ;o 2.> I~ <"1 'L I,e~ ~-5' 1':;"-0 v- l..:'.l...1<." ".1 1 e-" i•.
IQ-z.. 'oJ< ; " .~ ~o _0 l--.

OETECTION LIMIT "- 5 L. I I c .• ,!. c, /'" 1)-(.) t

GEOCHEMICAL ROCK SAMPLING LEDGER
\-;U l<K F 1 l'hl.. .... \ANALYTiCAL MI'THOO < 1('

'f~f""fNr NANI£ : L 0 0 r-/C; "'fr\/A PIIOJHT : • "G ION!! : SHU'T " o .
, 0 'L

AltA I '.OH(C I Cit ;",1.-e-7 No;::'7>1 0"0' • >874-Cf/ lAla_AIORT : A c...s, Ci?R.IS)

MAP I '"010 HI S"''''''U No. I : i I qg 0:;...8~ /I "/8. (;;"33 COll(CnO " , r;; /-II-{ Do" ,t l -'b-1;(7



o

-- -
Marcn 1985

---- - --•PTY. L1Mr.':D
- - - --•eRA I:APLORATION

----
...

~"-'cx LOCATION ROCK TYPE MI NERALISA ~ION ME TAL CONTENT ppm I % GeoloQical
~ w

Ob!8rVa ti on sC>- d> Co·ordlnores

~12
• :~ ;; •

~ A~~ :;:
AMG I Gr;d < Interval o· ~.

. 0 0 .
A) A, reZ M~ lL

<! :J 5, ~v

d :.:( . .. 2 2 Cu Pb Zn
o/l Z EQ ,t North j- From To t~ .' • • • •- ~ 0

c.:/5.
jv)v IRf 1. .1 L"Cl~ Pc 4-c~c:s'1";;·r<..k" ,. 35 3,,,, 1<,- '-' :l- h- 't.~,. 't~D o· v \

S".!' ": -,c., 0)...0 <-

,rl.
':::1

~ 8'o;~c .,
-,

• ,j

.li /:. ~II'lgG;,.,- 11_(t~l·q~ 54-I :14-<0 "-t I~~ ,,-0 85 J I b '" ").
)-uU G>o o· °1 u~) ( c.._ .... ( I .....s. n·.....

It::- '\ c. .2- cJJ T~ .......... , .......
J

~n 9...0. 0 -rc.

111"1 ~L:;-( 1,1-0<;' ,4-<
'-I)

ko ·01 I~, .0 T .. F~iS+I1.!IS ,;- , .,- Iv~ 3> c." 2.- I ~ Yo" 7,+ '-' HoC' 'c

, , I . " (, I ,...,.... .....t-..e..,:... .

"'NO 7 "" IR "'--~ L f', .•J...f<)<:; '0" S'.LI 1 I, ... .C;- ~c.> Il '> 12." "-- 2...0 17 ~<j ~G 0 1'10 .0. 0 /

1..
i)

A .of

II Cff<bJ8 It-C>4-'17(
.11)

I ~" u Hz. (\Tf.. _Ll~"I-I 7 S"'" '" "--'v '1... 81,0 b"'~ 0'''/

li/q${n<, ~4-r16~'J
!:I/J

I \.S- "tS 760 , I:l.- b7<J H<.., luou I<'Oodl E L~ '.
""4-140 ~f.t:-.-, '-:J'-

~
gC_-:2.-~{O ')J

t:..(- ~ '7<',IU
OErfcrlON LIMI r ;Z s Z I I o·u'l S- Ic. Cl.t) I

GEOCHEMICAL ROCK SAMPLING LEDGER
ANALYTICAL MUHOO Ie S 8C ,~Fl f·'""1.{,<>'l

LcoNC;lItJA '''OJfCr :
....JrENf""fNr 1'4"'''''£ : CL A"G ZONt" : SHEfT No.
e:;:,

AIU I Plmp(CI Cf"'IllLE'-/ ,vcr't:!.. n'l 0"0' • >~14y / LAIOI"TOllv ; AL-.S (~fc,< ) c-.
0

M.A.P I PHOTO It' SA. ... ,.u No.' : { I <USn '-t ---. /1"1\$1:>3"1 COll!CffO " ; rl"/"-I DAII ; 0_· 'i(-~ 7 ~

00

-



- - - - - - - - --•eRA EAPLORATION
- - --•PTY. L1Mrl cD

- - - --
March 1Q85

-
Pb Zn A::, 4• ret M~ IS" A·

Illo (,u <,1 Il.j. In, I ;-Q ~5"V "'0·0 I li-l-c D.. 00 I .0.. /
U. .IJ. k V ~L;...!~.

;; .
~~ 0 0 .. . < 2 2 Cu

" . • • • • 0
> "

:1...0

~
. r Intervol. 5-;
~

i- From To
f{5

<;

Co - ofd,oota,
AMG I Gr;d

Eo1t North

~-...,-------"'-'-'-'-----,-----.----~~,---~~=_=__:_::_::_:_.;_-___:_:::_--_r_~~_:_:::_;_-___lqo
LOCATION ROCKTYPE MINERALISA7iON METAL CONTENT ppm I % Geoloo;cai '"dJ

Ob,ervations

~I'.,

;z.<;; 35 75" 7

Ci-.-+-~t LQ. h~
R..L-t S.>~ ",,/"'.7_'~' '

<1 <-0. cO -+ ,-&)

Ai<"' kJ_ l JJ '--<J .

J"- 4- 0; S- --,
LLO ", - 'j.£ /c::.... '4)

f -l- '

l.UORATOly; It LS [ r?(<' J S)

o .,1. ;, iL:,. C-c.J'

. 1\;:' 1 r,.,z"
5HHT No. :".... e lON! =

PROJECT:

MAP / '"OTO If'

~-...L_-L_--l..-LJ-.J-_L-....L-l-~~~~~~:-:-:!-...Lf-+::-+--t--+--:--t---:t-=--t---r--+7.!.::>:...;...::."'=C,,,,.:.....__---j~
De TeCT/ON £lMIT 2.. -' z. I I

GEOCHEMICAL ROCK SA MPLING LE DG ER ~-=-~':':':':':':'-~~-l-=+=---+--==:+":'-'~-f~'t-'=:....t":--:T-~I------j
ANALYTICAL MtrHOD" I.C.,'1\'O



- - - - - - - - --•eRA b<PLORATION
- - --•PTY 0 LIMr• ..:0

- - - -- -
_.

we< LOCATION ROCK TYPE MINERALlSA710N METAL CONTENT ppm / % Gaolooica I
~ w

Observations

\
"- co Co - ordinates

~I ~
.

:~
~ 0 0 .

~;:;: ;:;: % Int.rvcl 0- g- o .
!",,, tAMG / GrId §-; 'v ~ < z z Cu Pb Zn A':J I\s M, ~~ A-<l: => '::.~ .1:: j~ .' " • • • • 0V'> Z Eo "t North - ~ • From fo > .,

11'1 B(,l.L" .,...,S1i7'> 51>'2.125' IP.." ' I J I c .. b( Ii?_~ Wl::i-.,J
~'<:r

Lb "J --It '55 sou 3<,.<.> I 8 't·7S 93 0 79,0 <0 UI ~

C~ O"-,);l."Q'~

IT..D.· .__. (,-,,-e. -c -<
~,

',I ./,,"',. - ,;)11

\ .-, I q Go 0 (,3 <.> 0 -() I It=' ' 0 -1-'IW,,30S 15'<-12..'1J '-' 11.1 'tS' 3'"10 :<.. II

l.oil-: --, ,
. ~

..., v "

11I'llllld. ~" P .. 0
< IL.' r= . .0 -of' ;:: -vI0'170~"''-,/05" ,... '"

0
10

• .
~~ J.7 '" 2.,0 , 7 ')..51 '1,5'OI7'i{O 1'0'" I I.-r- I. 0"""

700/0 I M' I~
J I ......, 'I

11.l"l'ir-,lj..7 ~11.~'lO
~j

1c- 2.1 0 ; '7 2 'S't 1° 0 1...> 13:>0 v. tJ ( f?,i .J,,+o'i"7J...CJ ;, "-30 21::. !oa

k. 0 -= <gD _-:<. ,",-u

I".,RLu'lI ~llJs'7S " "0 1(,0 I IL 7<.2. 7'0 510 <'G· li f F ..J .-7- / '-r-.~>'<'1!> 5" ,0'- 5'" :z.'" ,
I I';~

J

~"'--'~

• J
,.~S' .~_~ .1 -.

DereCnON LlMtr 2.. ..:; 2- I I O-Ol!.. -; 10 () - ("..1 /

GEOCHEMICAL ROCK SAMPLING LEDGER
ANALYrtCAL MErHOD E'-- - 5'8( ) .

x""l r....,zo,.. c
00,,]

'fN''''''!NJ NAMf : L 00 tVt:, ltd t"l PIIOJ!!" : ."G lONt' : SHEff No. : e,e,

L....OlAro.Of ; A L..S (Sfl.ls)
c-..... u. I 'IOHE" c;<t-.r<-Ey AJDRTl-{ 0"0' • 'J '61 '+-Y/ I-'-

No , I I Cf 'U, If.1.f /I't'664-~ cout"CTf.O " : FF /3H DAlt :iJ-s.- ~ 7 0MAP I P"OTO U. SAMPlf

0



- - - - - - - - --•eRA EXPLORATION

- - --•PTY. L1MITtD

- - - --
Morcn 1985

-
L 0 C-A riO N

Co - ordinoro\
AMG / G"d
Eo" Nor! h

Interval

From To

ROCK rYPE MINERAlI$A ~ION

0" '<" :~ ~ 0 Q ~ .
~v

; ~ :.:;( :< z
1'2 .. • • • "Q

ME TAL CONTENT ppm I %

Co

GaoloQ1ca I

Ob~8rvatlons

L M J /,

2..(,

-.;,

I 10 Ii J 10 I bO 'I" I

~lfI~q{alf'::.d.3n~~'(,Q(2S"f!bjn.~02::t~o+-l-'_"LI-+!J11.J1W!.!.I'=<''''''''-+_I--+---1_+----+-~_I-+-+t-.1'25=---t-!I~L~0-I-J8i..:04-!1L.}.:3L2-?::...j~3---':'>I!,~(,..t:j.j"'c'::'+~O~'!s~~""o~~~oc..:'Oi·I-+IMK'~~~l~J~..L..~~k.-,.,:.4· .....

" > =~S-. 07 <>

1\.1. . 'fl. i i9 'i! -,

... ~ I~ ,+ ''"'' )_)~'_-j
Cl ~~ ~<o.L ,t.o...o

D." . I ~-8-81

SHU f "' •.

COllfCrfO If FF /II1

lONt ~

No. I :S......... 'lf

01'0' I.... IlA I 'IOHf( I

DfffCfJON LlMlf L 5 ~ I I p·o,! :5 I b "'.0\
GEOCHEMICAL ROCK SA MPLI NG LEDG ER f--':-::"'-~----+-==-+=::""-F-+--:-+~f-~--=::'~-+-:....:::..-t=--C-:..r--------i

ANALYrlCAL M~fHOD Tc SO xR.r'j PM2C'f



- - - - - - - - --•eRA EXPLORATION

- - --•PTY. LIMITeD

- - - --
Mafch 19l' 5

-

--r.

~'" LOCATION ROCK TYPE MINERAlISA ~ION I ME TAL CONTENT ppm I % Geo/cOlcol If~~ ~

Ob!4H ... atlor'\~
~

CL ill Co - ordinafe ..

~I ~
.

~§ - ;; §~ :c , In' ." .... 01 ". ~ . .. 0 0 . 1.1, ret 4~<! :::l AMG I G"d ~-; 'v < , Cu Pb Zn A) h" I)",
1~ di .< ~

.
< "V) Z Eo st North )- From To < • >

, , • u

III q Itt. 'X" ,-,-o)"q>..< 1c-'t"qGD
'I)

3 14'1-;- 7...5 "'0 i 1.- J-~ ..., s(.o 1.... 50 (0-01 R . ~ -U'lL 30

IF~ I-/"'~- J
"

"I <HilC"f_ 0"(""1CL.4/S1R"
..

I'lo~ /0 (s I ]-'iq ItC.O Iiou u b'U~ 1\1- I ...· .... 1\ I \ " of-"
I i> I

IIH 1 J-,- , )
c

oM '" .,'" LTf ,;V OF'he. ,," ,{.
1 g 8' I C ~.

1/1"8''1 05"('01("\>6'1 IlO /<I' c;- .z.e;- 7v I <IV 2.'+-c i 2..(; 7-0 7"' (,,1 U o·cr 11</ .1 I a. -50 -
l u • <;.., ~ 'liS Ie.

iI/q<lL 'C'" 110>("1'\ )" r;Wlq ..... t; "
.'/~

I c;- ,[ t: , , ,

"
~G 3 Ilt"c,IIlj-'lohov '0" iF~O '1 -+55 t °1

10.:- 1: /1="",- -+- . I
~

lil'lB'n >1..IJ..O/o
</ ,

t.3co 'is"" IRL..-J. .b Q
'''''''~5" J... :1..0 "lot. 4j- 2..3>- I ,,-5(, 4~ 70(..' 0"0/ -

-.r. i ~b1 -/ ,....

1"qll'LLo lfP'UD >'1-11.."0 diS SO 7S I 4 4."/ (, J 3S" Jo:>-O 0"01 r-~O "~ .. ...
'''' /

.Jc r' . /0 I

DEfECTION liMIT 2.. S -,
I I o "12 ~ I U (.".' <) I

GEOCHEMICAL ROCK SAMPLING LEDGER
ANALYTICAL MtrHOD <E::-1-[ C<;"'i( P .(1\," 1 fM'-Vi "'-l

TtN(wfHl NAME; LOON'iA,vA 'ItOJfCT : 'Me IOHr : SHUT Hili. CO
~

AUA I 'IUH{( t CIlTTL~ NO ~TJ1 0'0' I 38, ~ 3- lAIC_ArQh : A-L5 ( IS f{ /5 {lAW': ) I-'-

/I '1 '6 G<;;~- /IC/gt(,o • I=-;:: I :n1 D'" "'''I-/1~-'i/·~1
<:>

ltAA.' I '/#JIO ~u S.... ",.'I , Nl> .• : COLlfCHD IY
~



- - - - - - - - --•eRA EXPLORATION

- - --•PTY. L1MITtD

- - - - --
March 1955 ,

,

~"" LOCAIION ROCK IYPE MI NERALISA 710N METAL CON TEN T ppm I % I GooloQlco I
~ ~

ObHHvQllOnSCL dl Co - ordinato1

~I ~ :~::;: ::;: x Interval o' ~. 0 0 0 1 . f< 1.- 15~ Au« :::J AMG I Grod §-; ~v < 2 2 Cu Pb Zn A~ As h~
1~ X 0:,':( < 0

V> z Eo 1 t North ) - From 10 ' .. .. - , , ,
"- -

11'1 sH' I 1'+«,3>..0 >'+11(;7 0
..;,

> liS- z.... I <..u·Oi FL - o roto 35> (,}S 510 7>.. '"
......

j s..O-i/<l01l7 W><:Ooc S-«o'1'rl,
</)

" ::> 7 D I <--I 3-</ } 40 ,(;0 r,. -
r- 0 ,+S- 0-0\ •

. /r/e,';".O +-' \j..J

Jl ":-±. J...
1/"18(£3 40$'03> S-",IlLo ,;/~ j 70 (,0 'Jo I 1....0 I <,.-' <is- 1.'10 G7" 0·01 Rr J. L . L-..l .j

,.ilk L ~

Irq "al., llu>~ " >"1' .....-.:0 05 't "70 liS "35'" I II ,,'1'1 ,+0 770 a-Oj L- ,L.. ~
, ,

I I I i~ vA ...
'J

D~ rECf/ON LIM I r "2.. S 2- \ I o'o/L :> /0 a-of
GEOCHEMICAL ROCK SAMPLING LEDGER

ANALYriCAL M~rHOD r.c. 5"'&0
-,>

<~,·1 Pt\J.OC't<
""'f""eNT t.lA""E LOD /VI:; jtrVl-I PROJHT . 'MG ZOHr : !lHflT H •.

AUA I 'IQ\'{C I CA-ITLEY No({1H 0'0' .
~1>lLr3

lA'OIAYCh ; ITL. r ( 6/1.0 )

...... , I '1"1010 ,,~, !lA""'U No, I . 1('l'8"t - GG 4 COll~CUO " FF/rl-/ D'" ./, -"f!, - 3 7



- - - - - - - - --•eRA EXPLORATION

- - --•PTY. LIMITI::D

- - - -- -

o

u..>'" LOCATION ROCK rYPE MINERALISA ~'ON I METAL CONTENT ppm / % Geolo01col ~.
~ u..>

lAw
Ob'.r .... atlol"')s

~
0- '" Co·ordlnotes

~I ~
:;,; < Interval

.
~~

:~ <5 0 ~ 1=<.1. f3,-"'- I G"d
, 0" - .

1\-5 M.,.<t ::J AMG 9-; 'v :,".( < , Cu Pb Zn /.\~1~ i • 0
0) Z EaH North , - From To .' - ,

"- -
<.:.0 "",,,

~-,~ 13L-J.-. .Ll C-j, "'d.L S- .D<, "loa '''' 1L 2- (, -'- J.,<.J 150 170 ;z. 7'" s-o 770 0'''1 1,/./2."
- N".' l I:7'·-l,o.

II/lqr,lJ.(,
!>',

f,4-'-' ~(.) 2.. s(;~, ;Z-l~ bO ~40 0-' 3 k l' ..c..-~
"""' ....0 5~I'-070 2.. 1>-° /.),:.:z. /5

N{; '> '- .~. ~h_ .i .J.., v

I Q-.l-

I( U -c... "r. .:I.--J..

/I qq,(.(, I,.n.. ~'"
c;,{J

111--0 I ~) 10-oJ 1/\ I ,- -+-5~,,1I4o S I(>,D 'lrS-S' Z5 ('to jo , 1,,<.>0 q].u

,
I I I .-.J. T~1 .j

1/4 ~,{,,, I"", ,+7. 'SUI ~,o
-()

S- Ij. 7'1 '70 175 'F SO (,0 ,2..50 0-01 IRI .L ., I ).. 35' 0')47"- 5"0 0 > :z ClU

~,r < I I. -i.
PE IT Il. '- < ( A- c: ..... ,~ fr"-, eo) ~< n_ ..." P"'/C.

1/<lJl t:G~ '...,~ "1-1, , .. /18),,0
1:11\

le. 7 /Q 1/( .. \0'''1 0,_ I -01
7

7
' u;J

11I<lS/£ 70 4r>5/ot> 1ru31S0
l;)/'

'LC> I, f. 11 \ - .. ., J.L~J

11'!~b-lI
ILu> "-""" "tILe 1D " Il..o VS/ / I f? . -,- ....

f-'2,.0 { "I >

O~TEerION liMIT :z.. '> A.. I I O.U(} > Iv (). Q(GEOCHEMICAL ROCK SAMPLING LEDGER
5jsCANALYTICAL METHOD <01-- [( i....' 1- f·.... ~·i

"ItN(,.tNT NAM( Leo",,, ANA 'ROlfer : 'MG lOH~ ~ ~HUl NG. ~<n.-
o c-.

AUA / '10"'((1 C""7T'L~ NV/{Tl'1 01'0' , L"'tOU.fOh ; AL s: ( 13",.5')
,....
0

... ",. I ",..010 ~~, SA ....... '!' No., . I/q~(,(.'::; -1J9"J~ COllfCIfO It . FI::/3 i1 D,ur .")".o/'i/s.-; ,.t:;.



- - - - - - - -•
CRA

------
-.

EXPLORATION PTY. LTD.

- - --
796105

ANAL YSES Geological Observations

SAMPLE LOCA T/ON
NUMBER Sample [u Pb Zn A':) A5 F< 11", pI, ~~ A'-l

Easting Northing Type (r- (f~ (f'- rr- f(- 1.. ff'~ Iff" ff" fflr-
1:l.3HO( 40"8~ I51H24/D ,~~<,. /0 /0 L(,O!< I 11... k(,l ~'-'D Ib 1... "10 ,0

o1.I40t,'l'l0S41262C " 1.5 70 I~s-I<:( i...41...·'tl'/""O,61~/,JD '7
R.... ) 'i'Si t2 1- rfff-"l,.. fv6Jr7 ~ b'''' r~A ~.oJArJ-J M4i,..,J-r"rrc. 3~....L.

A~l~5";t. f,r£«;~.J- vol L· <.--.t-...... r . £ • ...., L ~ rrot ~e-H..,...~

I l. /,"'''OO,.----'':!,·,l,< /.:- ~o lJo I ~--'.-.""-"" ·D'-·o 3"'- oJ. L I I··t I~ -traIn ~ ...·L '" ..., _-" 1"7.(.1 L,-- V I/u. r-.o,r,nc.. ,Jj'- f r .... ,. tI"r,(. "". j\ 'Ire ~ I.U· .... S Lc..... .....;;...

I~ 4~1KX> Sl/-1I'12S ,,,;,...rt: Ie 2."'011/$" <..1 '>-)" b.I.~ -'0:,.,11 'p,-, lLO M.--<. ct..!."h. < ••~f-.£ tJJ ~ .t,rs....... , J. ..,;A.. 3[.

15 )40t,3'15 ~'8'10 ~c.~t...0~ 10 J~; u..) <.1 I4.D II.)~ -:t;' 1<;« .. :1..,' 1.:>5·- 1ro..,-...l o •. /:'r«,? v.I<.. f::r,,. J.dfL_ /,..,,.'.Jv,

I~ 'D,~.1£ lJO <gl\0/80 (, 1~1c)1lJ.·1I {fol'n..lLl-7ti.1 S'D S/ft.d:« qr~ f...:i..t....,r-, ...""...,., t-~rlr:...
(, fl..;, •.) <! 0 'ilbO j(a ~ l,J..O 1< lJ ~'" I'lJ2.. (100 (,+-S ~r~,~.".J.. ,tJ ;"'orr,J...~ ...~ ~d:l ,... .......... ·£...~r,;k, _ ... ~.Jt..-..[_

DETECTION LIMIT 2.. 5" 2.. i I o· 0 1 5 4- I 0 3..,.~

ANAL YT/CAL METHOO J: l:- .;-Iog 0 'Ii- ~ R, 1.-, M1.J->

I _
<:J
, .

'-
, .

-
./UU '....I J

PrOject 5"1... ~ f~(" (l. - /-tD ,"-"- 1 250 DOD Sheet· 5K S"S"-3 AMG Zone Sheet No.

L

Tenement

Area / Prosperi

Laboratory .

Collected By

A·lS

Date . (1 12.-/ I\' 7-



- - - - - - - -•
CRA

------•
EXPLORATION PTY. LTO.

- -- -
796106

- -

L

ANAL YSES Geological Observations

SAMPLE LOCA T/ON
Sample fl.- B... ,4....NUMBER Cu Pb Zn I~ Ip~<' Fe M"Easting Northing Type

r~ '1.. ft''"' If'f- Ip(,", Ifr\..-
12.3.2." 21 .~ ~ .. _. - ~7,t< "00 440 "35" 1"2- kllLo lu·S LS I~,o rJ'ILl "7 u QI') ","~1r4'7 '-', t(. 1;,,,, .( ,....x-;...., --J.... 0,( % /~ ;.,e.

Z2 " '2.D "Ie /0 " 1-7, 0 k'7~1"$0 bR Iz ~.:> <.3 - '- - .. ..-. " -I....~· SZl-lIl1c,o " (0 1&0 J~ ? If..~o 2:1H.. I';\< It I Of) - ( oS-I"tf~ r I. \.(1' -r /'2..'\ 2..:> Z.:> ~ " ,
Z"" I I. SItI/2.60 '0""':1": "2..:> 35 '2.~OI" I 2'6 (;.-1] 3"!<> 2..'i- (So 3 ""t- .J- (..1l ....... 1II ........ r.-J;::..e-l..i ( t1lo.r5~

z> 4Ob3'1o 51,/1/5"0
Z"~ 7f:. ,..., 1/2 ---:> IJIt.. IIJ R .-.~J.lt.o_ trA.l...-J ..let <...........-.. Ie;. L....s f.., Co s---.J.-s f-.~ .d .. ~': ..

2.l. 14-0£,400 S1H1/20 1.0 ~/:'( '- .~ 2.'> <f I,g ·3'" 1"'1" "2...0 14-70 In M~cllV/'1 qr_ ....... IIt.oJ. (fl <:'0 , •• v-.-j.L.. h...k .....:..4 voL, . ~ '~r'·~h,

2."1- lt0631S ~10l!S5 " L 20 2.." < I I 2- 6· '/ 'I 2S 4- 14-(0 <"? "
,. .. ., - . ..

2.8 I/.~, .. ,.. 5410190 0' to "2...-u '3S" <'1 (. II')Z 11S g tt50 .~ • - • - - ..
", li06rRo S/flO6'10 ,. ~ '2S Ju <I if . \;.0 z..:;- If:> "+70 ... ,. • ~ - ~ • - ~

'':1-32' ~O 406oS!J - -z..S ,I q <:'• .,714-30 U,.o <35li-IOTIS .. .s <1, "2...~ - '. - - ... '--.. ,

DETECTION LIMIT ""2.. :> ""2....- I I ~ .... , t; 't 1° I~
ANAL YT/CAL METHOO Ie S"'iS 0 J'../ZI !-? PM

.~ 1..0,0.;:-

Project 5~ •.u-.£U _nOl~ 1 250000 Sheet 5 .... SS - 3 AMG Zone Sheel No. . ;;L

Tenement I-. 0 o~. "-.:.-. J'/'i'-'i. GPO's J S-o I \, Laboratory A· L.S.
Area / Prospee t C ...rH£'t Y\.rK Collected By '-"0 ( Ff Date: 19(2( 8T



------------• - - - - - - --,•
796107

CRA EXPLORATION PTY. LTO.
ANAL YSES Geological Observations

SAMPLE LOCA T/ON
SampleNUMBER CU Pb Zn 6 k. t=;.. M.... A...

Easting Northing Type
% ....J..

t'"iaS'l'1l
I,

'''' ,.....
I' Ir-+. 0 +..(1) _ ...... , I D., • (j U .1Ir, .. I ...~ , " I ~,"'''' I ..,'" .... " - ,

-~ f\
II . -=.J U ,

I

_....~~
L4044,~ '_"."..,.... I"'> I~ 1.- , I~. 1~,I,e: I ....... ~~ Ir J?\ _0.,0.'0' o -t.G2. _ ~.

,~~ . I ! 1-:1-
I ---->

- I,,,,,, ,t~ L"", I,............ If_ .... ,,~ IA..,., I.......... I,'")-c: Ir '.,j..:- - I I ' h L.t_L7 h~ ,

. .:t:.~
, 1..1 "

'-J
.

1:s49~1 I, .,,""'"'- 1.21,.., I~ I~s I,... I~a 1.A.r\ 1.., ...- ~
I,... _ _..t- I + fYJ P1. +, 0 I

I ',~

""""" I,.., I.,..... ?" .0:: IL..,,.., .2 .,--, I"" I" I.... I I . ft· -+ J)Oh • _D
'b..... I~ ?" I "."lI:l

I
l --;... ~L'

-, I I '117 I I
I?....... ."- 7rr" I.",.., '" I.J 0 -, ,

I~,)"" h~ 1",- I~,.. ., , :>.A. la........ ........ ..,- 10 '+-. _D .' D·O' 0 ~_'_L -1-,

1'-.-3 ---.- ,
9')&. -": I,.....,. I.".."...., I .,.... 1..,,- I D. ""."

- I" ...,~, ...... h- I -y., Ii:.."'" ,
"'" 14'34- I"""'" f'" lu,'_. I e.. , .;~, ~CiL,

U--J U •
,

DETECT/ON LIMIT :5 S c:: I I h,,...., ,('\ :>,

ANAL YT/CAL METHOD lC.5A 1..... ,-

Project .""" . r-. ' M,....,~, ... I 2$0 000 Sheet, p.. ........ ,,,:::- AMG Zone: Sheet No. : I
Tenement . I,.. ........... I2:l .~/...,9 OPO', , • '"") ,.....,,<:> , Lffboratory : AL..."",
Aru / Prospect· O.:f""'.- .... I .....' ...... "",.. lr-=:- 0-'.... l"..VQ :"..4,.., I, '.'1' ,,.. - r4'T'""i"'1 ~ ~~

Collected By :."'\ \""'T"u",f~o::, afire : t-"1.'l4." ~.Q; ~



---------• - - - - -• - - --
79ta08

- -

L

CRA EXPLORATION PTY. LTD.
ANAL YSES Geological Observations

SAMPLE LOCA T/ON . .. ." ..

NUMBER Sample
[u Pb Zn ~ k, ~ M.. Au..

fasting Northing Type
('Y.\ f....l'

'" ..... '" I ~~,..., I 4-., I..,,.., "7<.r> ~ I,. + ,. . . :A.IJ. -I J ..:..+.: .n '-+-.

It: IJIL • 1..) . U

"" <"" .,'" I ...... I'lL"! "'..,. 2- U.' I I. e. ~O D •• :.J-. +,Ii (eJ_.+- \
U.....)· U

, ./

1,,-, A_ '-A'~"~ ...:") <"'" I,,...,.... J ') i1:>.,-;r,I')~ 1<:- I~ -It .1 _ ./' ......~~.. ,"b .H--_ J-
If:.~~ 'II .....J.I ftU

....- ..., 1.- """
..,. I,", II.4r> I IA A..~1'1.4."" -<: ."'- II::. . .1 ,

'-
I. ,....~ I<"~ I~ "'1<; I "'7 ~.,.c; !7}l,r, I ..... I...J. I .fLD A..J. D ...+M a..-

.- ... ~ .......".,.... .<: I~ A."" L I~. ') -Q,'S I"'''' "'- t::' . .0 .... 0.· .(), 0 ...1 0 Pl_+-
LJ

-,

. '" ,"",I ."'" """" 29(') I 1<. .~,..,'" 17'" .3 F; . -l=. .L •

U • v

DETECT/ON LIMIT

ANAL YT/CAL METHOD
..

Project -5..1~
.... _.... .. 1 250000 Sheet B, ""~I.~ AMG Zone Sheet No . I

Tenement. I ~ . I~ c:-. .~ h::l DPO's Laboratory AI ."'>
Area / Prospf'C f ()~ ..... . ,::"" 0........ (lloP ~ hI,.. IIlTTl""'" • I- [ollected By :"\.('A- .._- Date _~ ,~-=- AP.t-.

• ,



r

796109

/

UlVERSTONE

LOONGANA
E.L. 36/79

r R
4

s
s s

8 4

ROSEBERY

a

Vl

5 'DO OODmN

a

5 100 DDOmN

z

eRA EXPLORATION PTY. LIMITED

LOONGANA EL 36/79

LOCA nON PLAN

5K55 - 3 ( 8015 - 8715 J
1 : 1000000 rDRAWN R.T.

T. .5. ,REPORT No 13863

17 - 3 - 1986 jPLAN No I ~Sl' 1954

AUTHOR

REF.
~ --

SCALE

5cm

I
Q

L.l..;';'~ D_AT_E__



:~,
\

,-

)
I
/.---- ... _--"-..:.

f

20

.~

th Nien.

I
I I
I ,

I \
I

....1 \
'-

GU"r1 "oil'll ~'_/oal ~.......-U,"",

EL 36/79
fL, AND PROSPECT

LOCA TION PLAN

LOONGANA

-.",.,

It'
y

1,20 OOOm
5 I, 16 OOOmN

.\
I,

Smith, J
"olh!...
," \

I

~
U "-
I,," \

1 I
I

DATE 17 3 7986 PLAN No TASh 1956

--'
'-~ ~-----,C~R~A~E::!X~P~L~O:.!,;R~A~T~IO~N~P..:.T..:.Y:..."::':':::':':'=--1

"M_' ~RE=F:-. ..:S::/{:::55:.,..,--..:3:..,-_----,r-_---'-i-=8:o.01:::5_.::8':-:'5:-:-1---i
I .SC=A::L=E_----"_'---:.:IOO.::....:cOD::O__---t=DR=A=WN'-----,----__R"',T,-"~'<r
AUTHOR T, .5, REPORT No, 13163

i

10

..

W'~"'~'O.·
; ../h

,

Scm

10 ..,

,
&AO( BLUFF 'H9 \lP...d,,'

iah

,
~ ~i

/, ;'''--
I I
I ,, .... -'

- -1- ,,,
I
I
I
\,

~,

I
I
I
\

"-'

rr

T

-. ....

MO
TO

"", ....--'

,-
I U

Ir

c,

-f'

,::g:;s~t~~· j

...19~--r
.' I \
~~ I

I
"-- I

/ , I
I I '-....... I
\ "\ ....
\ I >_
t \ ;'~\ )
' ...... ;.,...-.........._-''''- ~--
(/
, I

'1
'-
~

,~-

,.
f
I
I
I
I

---_ .... .,.,-

s ".y

If
I

I
I
I

,,/

,.
,"­

r.",,,,"". '\
W..lhtJ""..

I
I

I
Il& I'

I \
I

ff
I
I

,
\,
\
I

1
~I

-t.'::'
I
I

,

"I
I
I
I
I
I
I

)
































	Cover
	Contents
	Summary
	Appendix
	Drill Logs
	Location map



