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1. SUMMARY

In the south-west section of EL 7/73 the Dolcoath Granite has been
intruded into rocks of the Ordovician Moina Sandstone. Numerous
small mines and prospects have been developed in the district and
geochemical sampling by Asarco outlined a number of strongly anom­
alous streams draining the area. A dighem survey carried out by
CRA Exploration in February 1981 located several discrete ma9netic
anomalies, along the granite contact, and some of them also show
coincident EM response.

A major grid was established to allow detailed investigation of the
area which included, geological mapping, soil and rock chip geo­
chemistry, ground magnetic and VLF/EM surveys. A UTEM survey was
also conducted over specific target areas.

Two diamond drill holes were sited to test the Moina sandstone and
nearby calc silicate beds for basemetal and tin - tungsten mineral­
isation while a third hole was developed to test a greisen zone on the
granite contact. The drillhole results were dissappointing and have
severely downgraded the potential of the area, although several small
targets still remain to be tested.

2. INTRODUCTION

This report details exploration work during 1981 - 82 in the vicinity

of Dolcoath Hill and Tin Spur some 25km south-west of Sheffield. The
area lies within EL 7/73 in the subject of a joint venture agreement
between CRA Exploration Pty. Limited and Carpentaria Exploration Co.

The Licence was originally applied for by Asarco (Australia) Pty.
Limited on March 15th 1973. It occupied an area of 743 square kilo­
metres and covered most of the Cambrian Volcanics (Mt. Read equivalents)
in Northern Tasmania. The area was reduced to 429 square kilometres
in March 1974. CRAE entered the Joint Venture on 12th July, 1976 and
title was transferred to CRAE on 29th December, 1977. In August 1979
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the licence was reduced to the current 199 square kilometres and
Asarco transferred its interest in the Venture to Carpentaria
Exploration Co. pty. Limited on 11th June, 1980.

The area described in this report is on the east and west sides of
Lake Cethana approximately twenty-five kilometres south-west of
Sheffield. The exploration target was mineralisation within sand­
stones and limestones of the Ordovician sequence which have been
metamorphosed by the intrusion of the Devonian Dolcoath Granite.
Approximately one kilometre to the west of the Dolcoath Grid is the

Moina Fluorite - Tin - Tungsten skarn deposit (26 million Tonnes @

18% Cqf2, 0.1% Tin, 0.1% Tungsten) which is developed in a downfaulted
block of Gordon limestone. Aeromagnetic data shows similar magnetic
anomalies occur over the Moina deposit and in the area of the Dolcoath
Granite margin and in February 1981 the licence area was flown under
contract with a Multicoil II frequency domain E.M. system (Flis 1982)
which positioned the aeromagnetic anomalies more accurately and also
located several conductors in the vicinity of the Higgs Gold Mine.

Amajor grid was established and the area was soil sampled ('C' horizon
where possible), mapped, rock sampled and ground magnetics, V.L.F./E.M.
surveys were completed over the most mineralised area. Old prospects
and mines were located, mapped and sampled. The Dolcoath Granite was
found to be extensively greisenised and mineralised. It held potential
for economic quantities of tungsten, molybdenum with minor bismuth and
tin and the grid was extended further east to test this target .

By the end of 1981 several zones showed highly encouraging results
and three drillholes were proposed to test the targets. The first two
holes were sited to test a calc-silicate/skarn zone for base-metal
mineralisation. The third hole was sited to test the greisen zone within
the granite for downward continuation of anomalous soil/rock geochemical
values obtained at surface.
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Two drillholes developed in the vicinity of the Higgs Gold Mine have
adequately tested the calc-silicate/skarn zone for tin mineralisation.
Individual tin-tungsten values are very low and the surface anomaly
is explained by scattered quartz veining with minor tin - tungsten ­
molybdenum mineralisation.

Sections of the Moina sandstone are strongly pyritic but any associated
basemetal mineralisation is thin and generally low grade. The best
section which is not associated with any surface workings is from 94.5
to 98.2 metres in hole DD82 DGI. This 3.7 metre section assayed 1.2%
lead, 1.25% zinc, 18 ppm silver and 0.27 ppm gold .

The drillhole within the greisen zone of the Dolcoath Granite returned
only trace amounts of tin - tungsten and molybdenum and this zone has
no further potential as a bulk low grade target.

The only untested areas within the Dolcoath area are:-

1. Mineralisation east of Higgs Gold Mine.
2. Magnetite skarn at 6400E to 6500E north of the Baseline.
3. Mineralisation at Dolcoath Mine on the southern margin of the

granite .

4. RECOMMENDATIONS

1.

2.

No further work be done on the skarn/calc-silicate zone north of
the Higgs Gold Mine. The eastward extensions of this zone as a
magnetic skarn contains anomalous tin values in soils and rocks
but the strike length is limited.

The base-metal mineralisation with the Higgs Gold Mine (15% Pb­
Zn) has not been fully tested by the first drillhole. V.L.F.­
E.M. and U.T.E.M. surveys outlined a weak conductor extending

upto 400 metres east of the drillhole intersect and Flis (1981)
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3.

4.

recommended a limited I.P. survey to test this zone. Depth
1imitations due to the presence of the Dolcoath Gr'anite may be
a problem.

Some significant rock and soil results were obtained in the
vicinity of the Dolcoath Mine (southern edge of the Dolcoath
Granite). This mineralisation was not adequately located during
recent exploration.

The Dolcoath Granite is only partly unroofed and the granite/
Moina Sandstone contact should be mapped in detail for the pre­
sence of stockwork mineralisation.

5. GEOLOGY

•

Plan No. TASh 110 shows the regional geology of the Dolcoath Area.
Various authors such as Gee (1966). Burns (1961). Collins (19B1)
and Jennings (1979) have produced maps which have been incorporated
into this plan.

5.1 Cambrian

The oldest rocks in the area are the Cambrian Bull Creek Volcanics
which outcrop on the southern slope of the Dolcoath Hill. Burns
(1961) divided the volcanics into three units. the Upper Porphyry
Member (240m) the Geales Bridge Member (180m) and the Lower Por­
phyry Member (100m). Both porphyry sequences consist of quartz­
feldspar porphyries with minor cherts and chert clasts. The Geales
Bridge Member consists of greywacke sandstones. conglomerate and
siltstone interbedded with quartz porphyries. This formation
is not known to contain any prospects or economic mineralisation
although pyrite with trace chalcopyrite within a chert-porphyry
was mapped in the regional programme some 1000 metres south of the
Dolcoath Hill on the Bull Creek Track.
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The Ordovician rocks were deposited within restricted graben
like structures - uncomformably on the Cambrian Volcanics. A
fault contact between the Bull Creek Volcanics and the Roland
Conglomerate can be seen along the Bull Creek Track within
mineral lease 6M/72 south of line 6200E. The Roland Conglomerate
is fairly thin within the prospect area - just 50 metres along
the Bull Creek track thickening to 200 metres on Tin Spur. This
unit consists of well rounded cobbles and boulders of quartzites
cemented in a slightly ferruginous - siliceous groundmass. The
Roland Conglomerate is overlain by the Moina Sandstone a thick
sequence of quartz sandstone - quartzites folded into a number

of north-westerly trending synclines and anticlines. The Moina
Sandstone contains minor argillite units and conglomerate beds.
Drilling on the prospect has shown that there are calcareous
intercalations within this unit (upto 19 metres in 0082 DG2).
The Moina Sandstone has been mapped in detail within the Dolcoath
Grid and the following units are recognisable:-

,A. Moina Sandstone - fairly poorly sorted sandstone some zones
slightly argillaceous. Often called Tubicular Sandstone after
worm casts. Sandstone generally pyritic.

B. Moina Quartzite - metamorphosed sandstones - worm casts obliter­
ated - well jointed - not as leached as the sandstone .

C. Moina Quartzite - veined; similar to above but zones show
numerous quartz veins - no mineralisation observed apart
from pyrite.

D. Moina Hornsfels - very dark grey - dense - maybe contact
metamorphosed silty sandstones.

E. Moina Skarn - Hedenbergite, diopside, actinolite, magnetite

minor pyrrhotite dark green, dense, compact rocks.

F. Moina Calc-Silicate - only one outcrop within the Moina Sand­
stone/quartzite sequence. Pale green and white finely lamin­
ated outcrop grades along strike into Moina Skarn.
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The upper most Ordovician unit is the Gordon Limestone which
does not outcrop in the vicinity of the grid. Gee (1966) mapped
Gordon Limestone in the bed of the Forth River (now under Lake
Cethana). The H.E.C. intersected Gordon Limestone in drillholes
DH 4573, DH 4571 just to the north-west of the Dolcoath Grid
(Patterson 1961 - 1965).

Devonian

The Dolcoath Granite outcrops over the eastern side of the grid
and onto Tin Spur. The granite stock outcrops as a fairly circular
feature (l.5km diameter) but it is thought a lobe exists extend­
ing to the west where it has been intersected in drillholes at
about 200 metres depth at Moina (McKibben 1971). The Granite
has been described by Gee (1966) as consisting of potash feldspar
40% quartz 35%, plagioclase feldspar 20%, biotite 5% and accessories.

Gee in his regional mapping noted aplite dykes in the Fo\rth River
bed and Greisen zones consisting of granular quartz, fine white
mica lathes with cassiterite, sulphides and some wolframite.
Fluorite, topaz, beryl and zircon are accessory minerals in the
greisen zones.

Quartz - feldspar porphyry dykes genetically associated with the
Devonian granite have been mapped in a fairly restricted zone
between 50 and 200 metres north of the baseline. Thin section
description (refer Appendix 3) show the dykes are extensively ­
greisenised and tourmanilised but tin values are not anomalous.

5.4 Tertiary

Greybilly and iron cemented river gravels occur as minor outliers
on the Dolcoath Grid. The clasts are either Moina grits or
Roland Conglomerate cemented by an iron rich siliceous cement.
Previous authors believe these grits were formed under Teriary
basalts which have subsequently been eroded away.
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Remnants of Tertiary basalt cap many of the lower hills, but
it does not occur on the Oolcoath Grid.

6. EXPLORATION

6.1 Regional Mapping and Sampling

Roads and Tracks surrounding the Oolcoath Grid and the Lorinna
Road were mapped and sampled to provide background rock values
and regional trends and structures. The results can be found
on plans TASh 110, 111.

The Moina Sandstone in a regional sense is extremely pyritic
as can be seen in most road cuttings. Anomalous values for lead
and zinc were recorded at several localities the best being 3.1%.......-
Pb at the gate on the Wilmot Tunnel Road .
• - r

•

On the East Side of Lake Cethana (Olivers Hill Road or Lorinna
Road) an earlier sample in highly sulphidic acid volcanics

(sample 987167) returned a Sn assay of 0.45%. Followup sampling
could not find the original sulphidic zone (10-15m wide) but
found a thin fault zone (2-3 metres wide) which returned a Sn
value of 1020 ppm.

6.2 Oolcoath Grid

The grid was commenced in May 1981. The base line was cut at 1100m
with crosslines every 100 metres. The grid was mapped and soil
samples were collected every twenty-five metres. A hand auger was
used to penetrate upto 1.2 metres to obtain a 'C' horizon soil
sample. These were dried and sieved to -80 mesh. Interesting rocks
were collected where they were thought necessary. Results of soil
and rock samples can be seen on sample ledgers in Appendix Two.

Mapping and sampling of old prospects and mines in the eastern
portion of the grid revealed that much of the wolframite - moly­
bdenite mineralisation was associated with greisen zones. The
grid was extended eastwards for another 400 metres to cover this

zone.
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An area between lines 5600E and 6100E had 50 metre spaced
infill lines cut from 5200N to 4800N. This area was mapped
and sampled in detail (refer to plans TASh 823, 825 - 827).

611011

•

Dips and strikes from the Moina sequence were very difficult
to obtain (excepting in road cuttings) due to the strong devel­
opment of joint planes. From road and track mapping there is
an inferred syncline in the region of the Narrawa Reward Gold
Mine (refer plan TASh 110).

6.3 Geochemical Results

The 'C' horizon soil samples were dried and sieved to -80
mesh. They were analysed by AAS for Cu, Pb, Zn, Ag, As, Mo,
Bi and for Wand Sn by X.R.F. The results have been plotted
for Copper (Soils and Rocks), Lead (Soils and Rocks), Tin (Soils
and Rocks), Tungsten (Soils), Molybdenum (Soils).

There are two distinct regimes of values;
quartzite unit and the Dolcoath Granite.
noticeable for Tungsten and Molybdenum.

the Moina Sandstone/
This was especially

'.
A total of 433 samples were used to calculate means and standard
deviations. Cumulative frequency plots were prepared to deter­
mine break points and hence populations.

Statisical values obtained have been tabulated in Table 1.
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TABLE 1

Geostatistical Parameters Of Geochemical Sample

611012

Element No. Of
Samples

Mean
(ppm)

s.d.
(ppm)

Comments

Sn (ROCK) 225 55 174 (a 11 samp1es)
Sn (ROCK) 206 25 25 (minus all rocks > 100ppm)

Sn (SOIL) 433 59 80 (all samples)

• Sn (SOIL) 400 41 31 (mi nus all soil >150ppm)

Cu (ROCK) 226 45 173 (a11 samp1es )
Cu (ROCK) 217 19 18 (minus all rocks > HlOppm)

Cu (SOIL) 433 14 26 (all samples)

Cumulative Freguency Plots

Sn (SOILS) break points 15, 30, 50, 110 ppm (250?)
Sn (ROCKS) break points 27, 47, 66, 110 ppm

• Pb (SOILS) break points 12, 26, 64, 100 ppm
Pb (ROCKS) break points 10, 26, 45, 74, 100, 300 ppm
Cu (SOILS) break points II, 29, 58, 80, 92 ppm
Cu (ROCKS) break points 11, 35, 80, 100 ppm

6.3.1 Tin

A total of 225 rock samples and 433 soil samples were used
in the geostatistical calculations for mean and standard
deviations. Assay results were plotted on Cumulative fre­
quency graphs and break points obtained. The tin soil
values have been plotted on plan TASh 56 and tin rock value
on TASh 57.
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The tin soil plan values have been contoured using the
Cumulative frequency plot break points of 15, 30, 50 and
110 ppm. The pattern which emerged shows a major strong
linear +110 ppm trend parallel to and just north of the
baseline with the highest values being recorded in the
vicinity of the hedenbergite - magnetite skarn rock out­
cropping north of the Higgs Gold Mine around 5800 ­
5900E. The grid had 50 metre infi11 lines cut in this
area and tin values are plotted on plan TASh 827. These
values confirmed the anomalous tin values were on the
contact between a hornfels zone and the underlying Moina
Sandstone.

The Quartz-feldspar porphyry dykes show some slight ele­
vation in tin values but one intersected in 0082 OG1 was
not anomalous. Several other anomalous tin zones can be
seen on plan TASh 57 where contouring has shown a contin­
uation east from the hedenbergite skarn. At 6300E and
6400E a coincident magnetic/tin anomaly occurs on this
trend.

Other tin anomalies occur to the south of the baseline and
these probably reflect minor quartz veining with cassiterite
in the Moina Sandstone although the anomaly on 6200E 4700N
has a minor magnetic - bulls eye anomaly associated with it.
The two short anomalies south of the baseline on lines 5400
- 5700E may reflect minor mineralisation associated with the
fault which is postulated along the Narrawa Creek.

The anomaly 5 - 600 metres north of the baseline on lines
5900 - 6000E is associated with a calc-silicate/skarn zone
which may be the northerly continuation of the skarn mapped
just north of Narrawa Creek near Higgs Gold Mine.

Tin anomalies in rocks on the Oolcoath Grid correspond to
the elevated soil zones but values in general tend to be an
order of magnitude higher. The calc-silicate/skarn zone
north of Narrawa Creek has soils upto 230 ppm but rocks range
upto 1800 ppm.
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A total of 225 rocks and 433 soil sample values were used

in determining the means and standard deviations presented
in Table 1. Cumulative Frequency plots were prepared and
breakpoints obtained. Copper soil values have been plotted
on plan TASh 58 and rocks on TASh 59. The values were not
contoured. The results reflect trends as seen on the tin
plot.

6.3.3 Lead

Lead soil and rock sample results have also been plotted

(refer plans TASh 60 and 61). The results differ from tin
- copper plots in that the Moina Sandstone sequence is
anomalous in lead-zinc where it is sulphidic. Many of the
old gougings especially ones for gold were developed on
highly pyritic Moina sandstone which contains elevated
lead-zinc values. The gold which accompanies the sulphide
values has been enriched by weathering above the water table.

Blake (1937), Keid (1947) mapped three lead lodes associated
with the gold workings at the Higgs Gold Mine. The major lode
was located outcropping in a creek just east of the upper
workings where assays showed a combined lead-zinc value of
15%. Some 150 metres to the north lead-zinc values upto 5%
combined lead and zinc were found on Narrawa Reward Gold
Mine. Significant lead mineralisation within the Moina
sandstone sequence has been found at two other localities
within the Sheffield licence area, at the Washington Silver
Mine and the Round Mountain Mine.

During mapping of the Dolcoath Grid and surrounds several
other anomalous lead values were recorded. The Moina se­
quence is lead rich at the start of the road south to the
Wilmot Tunnel (3.1% Lead, refer section 6.1). The sampling
at Packetts Workings (plan TASh 837) reveal led the Moina
Sandstone contained upto 1400 ppm lead.
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The zinc results have not been plotted on plans but are

listed in Appendix Three. The zinc values although more
variable tend to follow anomalous lead values. The best
assays recorded were from Narrawa Reward and Higgs Gold
Mines where values up to 4.35% and 6.5% respectively were
recorded.

6.3.5 Tungsten

The soil results have been plotted on plan TASh 113. This
shows clearly the extremely low values obtained in the
western portion of the grid away from the granite margin .
In this area values were less than 25 ppm even in the
hornfels/calc-silicate zones. As the granite is approached
the values rise significantly giving an average greater
than 150 ppm.

One spot high (analytical error?) occurs on 5000E line at
49S0N but the zone did not extend east into the licence area.

6.3.6 Molybdenum

The soil results have been plotted on plan TASh 112. They
mirror the tungsten results in that they show the Dolcoath
granite is highly anomalous in molybdenum when compared to
the surrounding Moina Sandstone. Values were rarely found
to be greater than 2 ppm within the sandstone but granite
soils returned values up to 380 ppm. Some rock samples
(visable molybdenite) returned extremely high values.

7. MINES AND PROSPECTS

Many old working and mines exist adjacent to, and on the edges of the
Dolcoath Granite. Most of the Dolcoath Granite and Tin Spur Mines have
been extensively reported in two Department of Mines Bulletins. The
'Middlesex and Mount Claude Mining Field' by W.H. Twelvetrees Bulletin
14 (1913), and Bulletin 29 (1919). 'The Mining Fields of Moina, Mt.
Claude and Lorinna' by McIntosh Reid. Many of the Dolcoath and Tin Spur
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Mines have also been subsequently reported in Mines Department Un­
published Reports. A list can be found in the References Section.

All accessible Mines in the area were entered, mapped and sampled.
Old 90u\gingS were located and mullock heaps examined for mineral­
isation.

•

7.1 Dolcoath Mine

Difficulty was experienced in locating this adit although the 6500E
line when extended south passed only some 15 metres to the west
of the adit. The plan of this adit TASh 832 was copied from a
report by Keid (1943), no further development work has been done.
The rocks are almost completely greisenised granites and rhyolites
(Bu11 Creek V01canics). Severa1 quartz veins were exposed in the
adit but samp1ing showed they were not very well minera1ised.
Surface workings have been found extending from the adit to the
6600E line where very high bismuth, m01ybdenum, and tungsten va1ues
were recorded in rocks taken from an 01d gouging at 4460N.

•

7.2 Squib Mine

This is the 1argest mine on the Dolcoath Hi11. The p1an TASh 838
has been modified from Dickinson (Unpublished Map Mines Department
Of Tasmania No.9 - 852). The Lower or Main workings were very
unsafe but chip samp1es were taken over a zone of limonitic Moina
sandstone (samp1es 972401 - 405). Several samples, (93556,8 - 572),
were collected off the Mullock dump - which contained visJble
wolframite and molybdenite. In the Upper Workings 'Sparks Drive' is
only accessible to the first raise. The dri~e south from the top
of the Open-cut was channel sampled to determine tungsten and moly­
bdenum values c10se to the Granite/Moina Sandstone boundary. En­
couraging values were found. Tungsten values averaged 652 ppm
over 20 metres and molybdenum averaged 123 ppm over 20 metres.
Several greisen samples assayed up to 0.7% tungsten and 400 ppm
molybdenum.
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.The workings are located at 4700N on line 6100E. The Moina
Sandstone here is very pyritic and contains minor disseminated
galena. Twelvetrees (1914) indicates that auriferous pyrite
in the area was worked for gold around the turn of the century
but recent sampling showed anomalous tungsten and minor tin values
associated with thin quartz stringers.

A series of shallow trenches were traced some two hundred metres

west of Packetts workings and although one shaft was found no
adits were located. Spoil heaps from the trenches were examined
but no mineralisation was seen. A sketch plan of the workings is
given in plan TASh 837 .

7.4 Hig9s Gold Mine

This was first described by Twelvetrees (1914). It has had a
variety of names including Gurr's Mine (Twelvetrees 1914), Sunrise
Mine (Keid 1947), Squib Mine (Keid 1943) and Higgs Gold Mine.

Jennings (1979) refers to previous papers when he described the mine
as being located on the southern limb of a small syncline. He
described the workings as being confined to three subparallel north­
west trending shear zones. The major zone was crushed giving a
favorable site for the deposition of pyrite, minor galena, arseno­
pyrite. Gold was contained in the pyrite which has been oxidized
allowing concentrations of the gold.

However recent examination showed the galena-spalerite lode to be
non-sheared and stratabound within very pyritic Moina Sandstone/

q~artzite sequence. \ ~t, IlliA~M1~ j",. ~ ~~
~'Ji!M.~~a-~.b~~

The mine was mapped and sampled in detail by Keid (1947). He
located three distinct lead lodes, but the southern one (major)
is the only one where development has taken place. The lode was

stopped out over a distance of 50 metres. From mapping in a small
creek just east of the upper workings samples were collected which
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showed values upto 15% lead-zinc.

Mapping shows the lead lod~ as finishing about 4910E and this

was confirmed in the first drillhole where a 0.5 metre band
averaged only 0.8% lead-zinc at a downdip distance of 130 metres.
However there is an indication by the ground geophysical surveys
that this zone may extend further to the east.

Narrawa Reward Mine

This mine was found some 200 metres north of the Higgs Gold Mine.
It was described as having been long since abandoned by Twelve­
trees in Bulletin 14 (1914). He commented on the fact that the ore

was a dark grey quartzite carrying disseminated pyrite and arseno­
pyrite and a little copper pyrites (chalcopyrite).

•

Mapping of the adit (TASh 833) confirmed the 'ore' is a quartzite
with disseminated pyrite, minor Chalc~ltrite, and arsenopyrite
but dump and chip samples also showed ga~ena (upto 3.34%) and zinc
(upto 4.35%). The highest gold values were found associated with
the best lead-zinc values. The Narrawa Reward adit has a Devonian
Quartz porphyry dyke parallel to the adit about 10 metres to the
south of the entrance. This dyke may have caused the anomalous
(upto 4770 ppm) tin values around these workings. However when
0082 DGI intersected the dyke only low values of tin were found .

7.6 Other Workings

Occassional pits and gougings were found on the grid. At the
eastern end of the grid Blacks workings were located. In this
area Povey's workings and Sayers workings were also found but
they are all worked on narrow quartz veins and greisen zones within
the Dolcoath Granite and were not exploration targets themselves.
The Dolcoath Granite was tested by one drillhole to determine if a
disseminated molybdenum, tungsten zone was a viable target (refer
section 9.3).
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8. GEOPHYSICAL SURVEYS

A detailed report of the geophysical surveys completed on the Dolcoath
Grid may be found in CRAE Report No. 11269 by Flis (1982). A brief
summary of some of the points is included here.

8.1 Dighem Airbo~rne E.M. and Magnetic Survey

The survey was conducted over the entire licence area in February
1981. Two minor anomalies 19 I and 20 XR were detected on the

northern margin of the Dolcoath Granite in an isolated area of
depressed resitivities and adjacent to a moderately strong mag­
netic gradient .

8.2 Ground Magnetics

The Dolcoath Grid was covered by ground magnetics using a Geo­
metries G816 proton magnetometer with a pole mounted sensor (2.5
metres high). The total magnetic intensity contour plot was pre­
pared (TASh 237). This showed a large high on the western side
of the grid and a band of intensly disturbed magnetics striking
diagonally across the grid to the north-east. These disturbed
magnetics are interpretated as being a zone of complex faulting
or shearing, with associated near surface mineralisation. Both
north-easterly and east-west structures are present .

On lines 6400E and 6500E small, intense magnetic highs are
associated with magnetite skarns.

8.3 V.L.F. Survey

A V.L.F. survey was completed over the grid using a Phoenix 2
receiver. The results recorded at 25m intervals are on plan
TASh 536 which showed three broad sections. The northern most
anomaly trend is dominated by a topographic ridge and is probably
a terrain induced anomaly. The central zone is a low order diffuse
anomaly which is possibly associated with lithological contacts.
The southern zone is a series of narrow well defined linear anom­
alies which are associated with and are along strike from the three
prospects containing significant sulphide mineralisation (Narrawa,
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Higgs and Packetts). The Dighem anomaly 19 I plots on the Higgs
Mine line of anomalies - slightly east of the adit workings.
Packetts workings are associated with Dighem anomaly 20 XR and
an associated V.L.F. anomaly.

8.4 U.T.E.M. Survey

The U.T.E.M. transient E.M. system was used to survey selected
lines. Only poor conductors were detected, however, crossover
anomalies with a short time constant response are present on all
lines and show a series of zones which correspond to the V.L.F.
anomalies and are along strike from the known sulphide outcrops.

8.S Discussion

From the surveys there is a very good correlation between the
U.T.E.M. and V.L.F. surveys. The U.T.E.M. surveys revealed that
all the anomalies recorded were poor quality conductors. The
disseminated 'ore' from the Higgs and Narrawa Mines would be
classified as poor conductors even when lead, zinc grades reached
14% combined metal. The U.T.E.M. and V.L.F. responses indicate
that the Higgs mineralisation may have a strike length of 400
metres whilst the Narrawa Reward mineralisation maybe upto SOO
metres in length .

9. DIAMOND DRILLING

Three diamond drillholes were developed within the Dolcoath Grid area.

9.1 D082 DG1 was sited at S09SN S900E and depressed minus 460 to 2000

magnetic. (Grid south) There were several targets:-

1. The mineralised Moina quartzite (upto S% Pb-Zn) beneath the
Narrawa Reward Mine which was also coincident with a U.T.E.M.
anomaly.
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2. Devonian quartz - porphyry dyke at the Narrawa Reward which
may be associated with significant tin mineralisation.

3. Down dip extensions to the mineralised zone at the Higgs Gold
Mine. Adit development had stopped due to lack of mineral­
isation this far west although the U.T.E.M. survey indicated
that a weak conductor persisted west onto this line.

The hole was completed at 216.5 metres in basal Moina Sandstones,
and the results were generally disappointing. The drillhole log
can be found in Appendix One and a dri11ho1e section is drawn on
TASh 836.

Only one bed of mineralised Moina quartzite returned any significant
values. This 3.7 metre section from 94.5 to 98.2 metres averaged
1.2% lead, 1.25% zinc with 18 grams silver and 0.27 grams gold per
tonne. Several quartz veins contained minor molybdenum and wolf­
ramite. The best section 166.5 - 167.0 (0.5m) contained 0.12% Mo
and 1.26% W. The Moina quartzite failed to contain significant
thickness of base-metal mineralisation.

9.2 0082 OG2 was collared at 5127N S800E and drilled at minus 460 to
2000 magnetic (grid south). The hole was sited to test the
greatest thickness of the hornsfe1s/skarn/calc-silicate zone
outcropping at surface. This zone had strongly anomalous tin
(upto 1800 ppm Sn) and a coincident U.T.E.M. anomaly .

The drillhole log can be found in Appendix One and the section is
drawn on plan TASh 834. The hole was completed at 113.S metres
after intersecting a sequence of quartzites and calc-silicate­
hornsfels. The hornsfels/calc-silicate sequence did not contain
any significant mineralisation. From the drillhole log it can be
noted that ground samples (using a diamond impregna'ted grinding
wheel) are anomalous in tungsten and copper. This was especially

so in sample 972644. On cutting this section the tungsten value
averaged approximately ISppm as against the 1840 ppm from the
original ground sample.



- 19 - 611022

•

•

9.3 The third and final hole DD82 DG3 was sited on the Dolcoath
Granite and drilled under the best tungsten - molybdenum soil
geochemistry. The hole was collared at 5190N 6600E and depressed
at minus 460 to 0200 magnetic (grid north).

The hole was logged in detail (refer Appendix One) and is shown
on plan TASh 835. The upper portion of the hole was greisen-
ised (16% greisen) and the lower portion was more fractured. Each
sample was logged as either greisen or granite, the number of
greisen zones within the sample, the number of fractures in the
sample length, and the number of veins.

Molybdenum results were very low and apart from the occassional
wolframite blade within veins the tungsten values were also very
low. The greisen zones decreased with depth but major lines of
lode (i.e. Blacks Lower Workings) showed that greisenisation
persisted to depth in the granite. This drillhole failed to in­
tersect any mineralisation that would be encouraging for a low grade,
large tonnage mining operation.

lO.TIN SPUR

10.1 Tin

The Dolcoath Granite extends east beneath Lake Cethana and out-
1'0

crops on the steep hill known as Tin Spur (refer plan TASh i8f).

Several small mines have been developed there and have been
described in detail by many Department of Mines Unpublished Reports
(refer Section 11).

Jennings (1979) briefly reviewed the mines. The rocks consist
of Moina Sandstone overlain by Roland Conglomerate. A large
fault known locally as the Tin Spur Creek Fault is thought to have
influence the deposition of cassiterite by allowing the concent­
ration of fine grained tin in lag type deposits on the downthrow
or northern side. It is unknown whether the fault itself is the
loci for tin bearing fluids as all the old mines are inaccessible.

IU
Several samples (refer plan TASh ~) were taken near the old mines
and although arsenic values were high no other results showed any­

thing of interest.
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10.2 Molybdenum, Tungsten

The old mines within the Dolcoath Granite were located (Hidden

Treasure~, Premier). They consisted of some trenching which

has been extended by bulldozing (very old) no significant mineral­
isation was located and no samples were taken .
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C.R..tr'XPLORATION GEOCHEMICAL SAMPLE----'OGER
T.n.m.nt nam•.~.l:\"~~.\~~...<;;;.,\",.......................... N~I.'t:~. Sampl. number~:"~~.~:!-..::.c.\ll~~1>~ ........ Collec«d by .. l:.'!1: ..~~~.':'!..~~ ............... She.t no ..I",'W.I::,..........
Ar•• I ProspectY..~"'~I!\~"".~.~.'':'.!l... O.te...............................
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A 02143
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C.R.~XPLORATION . GEOCHEMICAL SAMPLE"'-"DGER
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Saml,le type !is stream sedIment oc outcrop f flo<,t S 5011

7. C.R.A.(PLORATION . GEOCHEMICAL SAMPLE o'UGER
Tenement name....~~.~.~......""!" ..7f.T3................. No ........... Sample numbers ....~),~~7..::: ...~~ ................ Collected by .........~Q....................................... Sheet no. ,.'\;.~............

Area I Prospect..;:beI (~:n1.....G~·~ .. Date ......~.::;S:-:':'.~I...........

Map I Photo reference.............................................................................. Analysed by ... f.I!MY.\~.~.(c,<x.:>.£.~) ...................... DPO no..~!?9.~ ............
A 02143

Sample Type 55 channel ... Metal content ppm or %
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C.RA ·XPLORATION. GEOCHEMICAL SAMPLE '--'OGER

r.n.ment nam.....~~~J.IIlIU:oo....~""..,.h:! .................... No ........... Sample numbers....~9.~~..~.~~~~ ...... Collected by ......~......................................... Sheet no ..,~!~!"!L...........

Areal Prospect..~:r.K....ISMN.!~ Date.....~J9."'J"! .............
Map I Photo reference.............................................................................. Analysed by ....~..c~) ........................ DPOno...~~............
A 02143

sample Type 55 cl1annel .... Metal content ppm or %

No. .__ .-- -ii-T -~;-1--.' T~~T -;.-1- -~H--- e ----- ---- ------ .---- ----. ------- ------ ------ ----- -----&s. 2 Grid
oc Ii ,.f Geological Observations
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GEOCHEMICAL SAMPLE~~DGERXPLORATION
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A 02143 <

Slmp1e Type "" channel·· Metal content ppm or %
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C.R./.\' l(PLORATION GEOCHEMICAL SAMPLE/-'OGER
Tenement n.me~~,..f.,.'1\-","".~.~•....7.1"'3:.~ ......... Nn ........... Sample numbers<Y~~~"}.':\-.~.':\1t'?t:'r.':\'l......... Collect.d by.!:."1...~.~'«r.of..r:~ ................ Sheet no........."!~..........
Area f Prospect"tl&I-.CcA.""",,.~~.\~ .. Date ..................................

Map f Photo reference""'.~f;...~~~/.~-:":.~.":" ..~.\'!!l!':'".~9.'~.':'I.- o;,t<><::>... Analysed by ........................................................... DPO no.............................
A 02143

Sample Tvpe 5S channel·· Metal content ppm or %
No. ------ -jj'T ·;:,~·l··., T~~T~~·l··~H··- < - - ~-- ._... -----. ---_. ~ --_. ------- ------ ------ ------ -----os' .8 Grid
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Ar.a / Prosp.ct...~.~T.H. ...tiRf.WIJ:E:-
Analysed by .....~!i;..{q;,t::>~) ................

Date.....:l.~.::.9..~7..l!'!. .......
Map / Photo r.f.renc............................................................................... DPOno ..~~............
A 02143

sample Type 5S channel· ... Metal content ppm Of %

No. - .. - .. _- -ii'T -~~-r.; T~~T ~~-1--~H---
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A 02143

Sample Type 55 channel "" Metal content ppm or %

No. ~._--- -,,'T ';:'i'I'~, T~~T~~'I--~H-'-
c

~ - --- ---- ------ ----- ._~-- -.----- ----- --- - --- .---- -----
$I' ~ Grid Geological Observations
oc ole sample type ...... <3 6; '" $".
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• Stream sed sample descnptlon II - flow m3/sec WI WIdth m al Iuvlal I~I' '" ~
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7/ C.R.Ar'·PLORATION . GEOCHEMICAL SAMPLE v-~GER
T.nement n.me ?!l.lf!':!~(.,;? g.h.. 7..$. No ".mple numbers ,:;\n~I.~.:::- ~~ Co"ectc~ by ~ .

Are. I Prospect..~I.C..cu!lT.l:I ~~ ..

M.p I Photo ref.reoce.............................................................................. Ao.lysed by ~.~.~.(~~ .
A 02143

4-1.Sh••t no ..

D.te..~~·..1.1:.§~, .
DPO no ..

Semple Type \S chsnnel ... Metal content ppm or %

No. -.,. --- -ii-T';'i'l";T~~T ~~·1··~;;·-
c __ w _~ ... -- -- .... ._--- -- --- ------- ------ -- .. --- ------ -----ss' ~ Grid Geological Observations

oc ole sample wpe ..... 13 l"I'S. 'W $"
reI

I Cu Pb Zn Ag Mo Mn Au

• s sample type ...... • 53c:.......
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7. C.R.A~PLORATION . GEOCHEMICAL SAMPLE '-"'OGER If+
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A 02143
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No. -_._--- -""T ";;'1-1"".,'r~~Tc~-l' -~H" < - ---- ---- ------ ----- --- -- ------- ------ ------ ------ -----n- .8 Grid Geological Observations
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7/ C.R.Ai""{PLORATION . GEOCHEMICAL SAMPLE I-~OGER
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7,1; C.RA~PLORATION . GEOCHEMICAL SAMPLE kl)GER
Tenement n.me ~.'t.~!':!"!<~ ~ ?"~ No }lmple numbefS.:5.~;S;;l,~..::-..~~."' Collec. oy ~ .
Area / Prospect.~!;-'!;'!!iTI1: ~~ .

M.p / Photo reforonce.............................................................................. Analysed by ..~(~~ .
A 02143

If-1,
Shoot no : .

Dato ~Q.:~:.~, .
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-....

Geological Observation,Grid
'ef
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2

Metal content ppm or %

Zn 1>9 Mo Mn Au 13; W S_
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f ;lo.- A,
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Type 55 channel ....

.. -;$-.-- -ii--r~-i·l--a1-r~~-r~~-1--~H--- ~
0< ~
f ole sample type u

s s sample type ..

-- .. -
10 8:. S~3003 "Dl..~-"'" s,,;l 30_ k,IL 1..Ht-..f <1<. •

.. Sample type 55 - stream sediment OC'" outcrop f .. fl08t S'" soil

.. Stream sed. sample description 11 '" f10w...:-::-m;;';3/':"sec"-W':::ic:::--"'w"'id;:;'h=-'m::-"";al-::--:-:.I:;:-,u~Vi-;.I--:-Co---<-0::"lIu-viC":.'·-c.-.-c-.'-chC"m-.-n'""Ck-m-=-2----------------------------1
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Stream sed sample deSCription fI - flow m3f'Sec WI w1'd1h m al 1111 VI ,~

C.R.A/-XPLORATION . GEOCHEMICAL SAMPLE I'''DGER
~ 4-7Tenement name ...~~.~r;o.,:::~....':'I-:R, ....................... No ........... ~ample numbers....~.7.~;!,l~........................... Collee by ............ _ .................................. Sheet no...........................

Area / Prospect.;::nol,,(.oflnl....... ~':l;;>.... Date....l~'"'.Ql."'.~~ ......

Map / Photo refereoce .............................................................................. Analysed by...A~~....(t.~~J ................... DPO no.............................
A 02143

Type 51 channel ..
Metal content ppm or %Semple

No. ... --- -iiT;;';'1·'·i"r~~T~~'1-"~H--- e . - --- ~--- ------ .- --- ----- ---._------_._----------- -----ss- .8 Grid Geological Observationsoc ole sample type·" ~ A$ IJ $", reI
I Cu Pb In Ag Mo Mn Au
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• Sample type ss - stream sediment oc "" outcrop f '"' float 5 - soil.. - ~ -
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'7 C.R.A."-.(PLORATION . GEOCHEMICAL SAMPLE I-""'?GER If8
T.n.m.nt nam......~rg<.;::!.§!."..r;;........I!!4"... 1.7."~............... No ........... _dmpl. numbers......~~:§'§n'.=.~~.~~~ ... ColI.c·, Jy ...........l:\~.................................... Sh••t no.. ............. ,.-.....
Ar.a / Prosp.ct............................................. D.t.......a.:..,.::~.L............
Map I Photo r.f.r.nc............................................................................... An.lys.d by .....f.I~~.. (~."C!'Y.f.'5) .................. DPO no .....J9'P.l.f............
A 02143

sample Type S5 channel·· Metal content ppm or %

No. _.... " 'jj-T ';:'i-1--;'T~~T~;;r~H-'· 0 - - -_. ._--- '".--- ----- .- ••. ---.,•• --'.-.• --- --I" --••- r- .---... ~ Grid Geological Observationsoc ole sample type .... (j 8; W $...
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I CU Pb Zn Ag Mo Mn Au
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~

J I• ..d..Js A.. OS .:«> ~S ')(.. + 5'32S"
~

moi"..".,. ss.
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U _ l"...."L. ric"""',

e~O;;'S81. F I...~ Jo 1'5 :r;; lC. g.S' I x. I?> 1t~0,\ SuJ..wdic. Qbo:'" /I?oS... ? """.::t>:~ ~.

Cl,i"'~lI::l. S Po ~ A, le S 55 l< ,2.,,- l( 9 4-7 ~2St.J '"J-J. b.-.. - Q u 1J«c.k Ao.J: oo.k... .oi..k.

1_d..J .......-... m.;.", S~. Fro.t\S J.:.t-r:
.. Semple type IS .. stream sediment o_c .. outcrop f .. float 5 - soil

.-. Stream sed sam Ie descri tion f/ "" flow m3/sec \/Ill'" Width m Ell '" allUVIal r-o '" ~ -
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C.R.A./"~PLORATION . GEOCHEMICAL SAMPLE V'.f)GER 54- I
Tenement n.me .......~~~~.~ ....s.1".,7/7:~................... No ........... ,dmple numbers..~~:s.~~ ...7."......................... Collec, "y ..............~ .... ".,', .. ,.,",.,',.".,', .... Sheet no. ~ .................... r •.••

A,e. / P,ospect.............................................

An.lysed by ..,,~~",{~~J.,', .. ,', ...........,...
D.te, ....~!./!f!,,'.. ,.....,.....

M.p / Photo 'ele'ence.............................................................................. OPO no...~!,f:..............
A 02143

Semple Type 55 channel " .. Metal content ppm or %

No. ---~-- -;;·T·~T~,-r~~T~~'1--~H-'-
c - - --. ---- ---.-- ----- -- --- --._--- ------ ------ ------ -----ss· ~ Grid Geological Omervations

oc
ole sample tYpe""" il Bi rJ

'ef
f Cu ob Zn "9 Mo Mn "u s,...
s s sample type" .. ""

./ ,/ v 0/ "" ./ , , &.:tx>~

~3~~'S~ F tiS 2S So l< 'l( " '"
')( I'S'S ~::tIbN Irio.. n d L-v.~~ ~....Io. ........ f....... po ".,." o.:iil

.
"'" ..L' • "" :SO,.J- r..._....

~~S"<5~~ F "'. 2$" " ... ~ ),!I" " .. 31 ~:27nN I :J>k. •• 1-r..I. ,,,d,. c: .;f" _"_.

( Ie ~ ,(~?)~~'S~ .. c .s .... So ... ~ "S BS ~o.l cJ.A '~_k .".;}I? -.l "" ... .11.. .....
~

m.-+ /;,..,.;,1., ""'~'i';-I' r..-.. ..J..."'~ ..;,..,.-4.
S3~SS F 1",.0: ao 3... ~ X 1'0 )( 14- 117 S2(,'Sl\l .l:IIo I.j- s"pl.;.1.... ..~ W& _I-l~ pI_.

!l~SSSb 5 II 'l0.... B 10 .w 3"<5 X 3'0 b 1'3 7' 'S2~1 hI-I b.. e-.I••I.~. f',~"" ~;\. (toJ- J...,,,~
()1o;",,- "'..;'-~c: sol.,h;.I~.

5?>S~S7 ( :,,~ 'Ie S ~ 'Ie 1'0 X. ")( I),. s~~ W ,J,.,.,cJ JJ... h- "" 4,,,,,,,,.. 2: S\ll,ol.,.k~.

~ 4- 37
~

~3S'5Sa s A e, 'S &> ~S l< +.S- 36 '5~:I~N ~ '4...t J.o,.","'-'"I-.. + ~I.I.;.l"s

~?SSS3 s A- I..... ..R 10 ISo :so )<. ::l·o " :to IlB s~, m...l-Jl '- . n...t I..... l,.,r~r.J-« h/c,;"... .

'33S~o S '"
&-... l!. i"S I~'S 30 '" 13·0 ;n, 3'5 .3Se ~7Sl\l m.J. -+JJ.. ...A,." 1...... flo.:t r'f/o;N>.. :SS .

53'S~1 f IlLe. /"S .:&... .:2'S 'I< ::l.·o "5 b S,,· '5170.-1 I'4eI....,-,..J ...-.Kord. /110; .... " 1..",,""- blo.I.s
~3St>b2.. S A ' I.... A.. >(. .20 3s I<. "0 X 2.2- If.~ Sl~~ 61.6.- st..- .I...... -..J. rr...... ::11:>'..
~Ssb'? F I"" "X 15'50 .2~ :2-S" S·S- I II? 73 l5I'1oN ~T I~ .... lucJ...,J .so.....,,, ..~..;~.
ll."C<'" 4- ~ A H~ ~ 5 60'S 4S X 0·S- It 84- /52. S'~"i lJlt - V. _ s...J.. c ...eJt.,J., MO_, (I.,.J .,{,k

" ...._ Ic:od.~ _ 0.1.;,[.. ,"'_1 'k """'''.:\'

9 ~"""5bS s A H- e, Jo ~ ~'S )l. 1j.7·0 3~ /01 B¥- '51="-1 moJ.- ",..Ie -.11-:;,. FI..rq/;z. "",,,..I 11'10;,.. .....

............h......." sI. l,.,'~.<.. r~ 'a
o
" '

- (,6 A 1-1-.. A" 10 3'5 2'5 37'0 3.l /h.S 7/ 5cllb'" 1VIeJ..JJ...... (1...;;/ .t:.. "'.....1 t .-;.,," ",.,;,,~ r-.. olJ.s I<.

l.¢O"~ /"S":>. of fl',~ f"',,f.

~~7 ( , ... X So ~ 2. x '" Il~o :l.b "5015,.) It ... obi/<:. ...k •.J~~~".lJei"s~
r-' ;r- '1 L-".... ""D ",.,;....

• Semple tYpe 55 - stre:Elm sediment oc -_~utcrop_ f '" float , soil
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C.R.A,r'-:PLORATION . GEOCHEMICAL SAMPLE "~,)GER SS

T.n.m.nt n.m......~!:\~~~!?...I;,\-"..~7~ ..................... Nn ........... _dmpl. numbers...~.~~~.,:).lf, ..:::...~~~I ..... ColI.c, Oy ..........~.............................. ,........ Sheet no. _ ••• ".".••• ; .......T •••••

A,•• ! P'ospect..:J>.QI..~Ttl ....,~!.~ D.t....",!.?:.c::f1.:.f;t'........ ,...
M.p / Photo '.I.'.nc., ............... ,...,................. " ... ,... ,..... " ................... ",. An.lys.d byM~S,.(~~'!'!'~,............. ,.... ,. DPOno........~18 .........
A 02143

SemJ)le Type $S channel "'" Metal content ppm or %

No. -.----- -ii-r;;';T.' T~~T~~T-~H- < - .. _. . __ ....._.- ----- .-- -- ------- ------ ------ .---- ---~-.. - ~ Grid Geological Observations
oc

ole sample type"·" <1 &; Ie) S"
,.1

1 Cu Pb Zn ~g Mo Mn Au

• s sample type •••• .; ./ .; ./ ./ ./ ,/ ,/ 6~

33'5534- s Il :so... A. r=;; ~ 30 0'S' IO'S' .'! II n ~ B1..l_ (~,~fbJ f"IIo;~ ,,1..;"".
'5 s A I~ A.. s 10 3'5 .. '" E\ ~ 70 '5~N mel.'--.~+ f7..t-m...... qh.;~"~,

~~"S::Ib !ID_ A... 40'S
_. =SS'So-..l V.a.1..- .fbt-J.k d. sl. ?,.',.; ".......,...~ :I.oS A S la'S ol) ,.S- :2("
_tL

r J10 7
~

~~'S"'~7 I tIS. S '" os" 3'0 '" ... O;;'S~'b1\l J)'" q,.-,\" k ....."~\.k ....<J.. or...l sh,.;", •• _ i.'~

. P. """'"•.
~o;;S3g F' k~. 'S I~ ~ 0,:;- ,.2·0 10 ~ 21#- ~...",.\ I(.\JI (A/;.~.J. .hi" v.". <>.r.:I1__....

.q~ss:>.o.. S P ;ro~ A. IS 70 3S X I'S" 13 ~ x ~o;;.>J N_1c. ,,0,1. "a:... t (1,,"/ ~, ..,.;R___ ""'~ Sot.

iroh ShtJ,,'~A _ •..J... r.
~h'S.'SI+o ( las. S ~s- IS X 3'0 :2 .. SO ~ (Jl. It ... """"'....J-.ib .."..... m. <~A'""...

':llSSl!-t· r
~ .

I.." .3$ 2S 8S X )(. '><. " 1:1.0 s ....,~'" ,Dk "" '1~/w. -ldiN • Aoo.,.,kIl<.I."", of: •
ht.J«.~ o./-Ioe.,.. 'll;lJ1~"?

~s'S~~ ~ A ifk- A. IS 3S 2D a·s- tS' 4.8 28 +3 '~7S'" :Ij.. I... II... ~ naof~..... wJ f.J1..k.l.- "'.. ".,.-t:

~3S'S~3 $ II Aoo. II.. 70 ~ 7S .. I'S- IS I~ 1«> 1- "".J&.... f.,{;.JcJ ..... /110-'- 'If.;......

~'5~ F ' ...~.' 3'S. <0 110 lC :!..S- 3 10 It,}t- ISf.:l'5tJ IiU v-J••:.-1v,Jk .....~..... 1/<i~+,1 ....."''''''

~~~It-.", ( ,'',,. ~ 'Jo 14-% )< J-o I I< 4-1'I"SIf.;loN V.JI,..<y'""f1 J..,..." '-1"""- ah.,'/w. ......"""~ cd,Jvk...

~s'5lj.b :s A 04(1... A 6'5 (,s /o!S a,l) IS' l.b 10 ISl -, fYl,J, I-.. h-o...s ~ RooTf..,r~ ,*",~.

9~$-';4.'7 f las. 10 IS 10 lc. II·S" ~ (, II? ~'" 1'11.1_ rod.............0" ";";A'''' .....1:. lIolAl_.

~~~"01t-8 S " 1#0"" Al. S~ ~'S 30 .... /1'0 77 4-1 l2.3~ l'f.l.o.blu;... <;'<IW.<. J.- 1lt.J.111..-. ,;"...•• (/..+..~oJ-...

ea'96JI.~ s A !h... A. )0 3'5 ~ X 7'0 33 :lJ.. /1Hl
_. m"J. b..... frOAS di....t- ../.,J,;J;" ),or,..(cU .1,.. t.. .

g3Sl;~ f QS. SO 8= So " l'- ~ 7 3'.'l :">J l:Io>l Jl?...:sl... ~Q'il> 100.1"(,, _ '.:;b-k of ~c. ...

n. rw::t i" s;h;.

5~'\;s~1 ~ P II·). C. 'SO ~ So .... .30 )<. IS 103 ~'J\::... fr_ S~b",.J. .J 11<.. o,J..., l..- ....;1. r;.......~n.,;r
v.tW~ me:-. s:; - &',.r...w.

• Sample type IS .. stream sediment oc ~ outcrop t '"' fl08t S '" soil

•• Stream sed. sample descl"iption fI :< flow m3!sec wi'" width m al - alluvial co '" colluvial (;8"" catchment km")... ~ .
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• Strenrn sed sample dr-SCriptIon II· flow mJ/s8C wi - width m 81· allUVIal co· colluvial el· catchment km2

C.R.~PLORATION . GEOCHEMICAL SAMPLE ~GER
sC:,Ten.m."t nam•...~\.,\~.l:'.~.~§:'::.'?.....'\;;.\..3:.\"3~ ..... Nn. ........ mple numbers..,\,'}.~ ..~),~..O:"q........... CoII.c )y ... \,.l'\.,..q,.b~.~5;.~~.~!?"", ......... Sh••t no ......., .................

Area / Prospect-:D..~\J;.~.~-,.,~ ................ Oat.\.~.;\.~~'::~..~~,~,.

Map / Photo reference ....b~~v......e;"..~9.Q."- .................................. Analysed by........................................................... OPO no.............................
A 02143

Sample Type IS channel·· Metel con'tent ppm or %
No. ~..---

-iiT;..;T··iT~~T~~T-~H---
0 --~-. --.- ._---- -.--- ..._- ------------- ----- ----. ro----SI' ~ Grid Geological Observations

00
ole lample type··· a B', A$ W So", r.I

I Cu Pb z. Ag Mo Au

s , ,amp" type •••• {;S:C...

'\'\,",:l."67"1_ ";) 1\.... ~1lo I:- .1 b 10 0·1 4- :>0 113- 1Ilj. £n'lloK Q,.-_ ....... ~'lI.
v '"'

"'\",~'84 '::> P, OU ..:'\~ I:- .3 ,(3 ~ 0·' 4 )( ~S2. ~ ._. <:.-- \." ~-...........~
..j G

I'\~:l."~ ~ .fA a.\,o 'l>k ::. 13 II D·' l. "- 7' 1S ~-"a<>M. ~\. ~\-~ \'\...~ -a... ..:l:>~""O:.~ .
J <::J

l~n~'9."" ~. 'l>.b.
,

d·' ~\t."'_. \ .. ""to l\......~ •,~ .,,-> l. l'6 lAo 1. X lc S:? '\.\b'~
I.J V<:::J

~'l'\'J.'Ii'l 5 "'O~ I.'" "I< 2 41 13 )(: 1+ " 'g, M- ~
~ - .

V ,

~\.~~~ ~ o~ .~ c:.... .3 \10 1o D" .l " If,4 21 "I..:;l'bIoI. (; ...~ .... ,).

fl.,,1~~... A'
v

1\ ISo II 0') 22 ISO €oS \S ~~~ Q.~.~ ,~ r.";:o, \o.)\\. ~,.... ~\....
u

IC\"l;':\ Q.'"D ~ 107 33 720 0·1 /,0 ISo m 3.5 ~ ....".._",,-- '- ...;:". ...\\. 4 ....ll.d....~ ..
~.-.... '?O~---. .~.. '- ~........0...-.\..\",,\:h\
\,~ o..P.,f"D_ \'&... \.0 -. Uf"1t, ...r."",

A.. .•\\ ~" ~)..

---;:S8mPll! type ss • stream sediment oc - outcrop f • fl08t s "soil
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C.R.~PLORATlON . GEOCHEMICAL SAMPLE ~GER
Sheet no....... ,..•..'§1......Ten.ment nam•.~.!:\~.F..F..~.~",~....~.k..~.h~ ......... No. ......... .mpl. oumb.rs...':!.~3.~3:9.. :::."\~-:".>1.~..... ColI.e JV ....\.,.~., ...~.\~.~.~\..~.\:l~ ........

Area I P'ospeet.~..~ .."..IT-.Q.'!'>~.~ ............. Dat•..2.~..!~.~.r.~.~ ..~~ ... I

Map I Photo refereoee ....b.).~.y;;;......\:?.~.~~ ........................... Analvsed bv ........................................................... DPO no.............................
A 02143

Type 51 channel
.,

Metal content ppm or "Sample
No. .w"· __

-f-I·T-~·1--·,-r~~-r-c~-1--~H-·- c -.. ~-. ---- ._-~-- ---_. ----- ------- .. ____ a ----- ----- .. --~-.. ,
~ G.ld Geological Observationsoc

ole sample tYpe·"· a s,- A... W s..... ••1
I Cu Pb z. Ag Mo Au

I , sample tVpe ••••
~1!.

,l\?""\ i;l~ " .. b " .;20 )( (. )( rg ~ k'l"~~ lolL A\.....\. .& -. /11".._ Q.,:\.~ "'"~
<J .-\..'\.. v ,u

~~ ....,..~........
1Q'n~, '<> p-" .~~ e. 4- le. n ')<. L '50 30 2,& ~ c:. ....~ AI ......'1\ ~\._~ at...... a ...·:\.~...,_.

,J ='

0.11'~~ ~ ....., e. :l. )( 8 'It :2.. X /2- J+3,
I.l"~~", - . - - -

v

flt'P, 3""1~ "" 1"", D..... C. 4- l( (, )C. ~ x. ~~ ~I ~'\tIC)~ ).l...~"""l & ..~ ..... .). •

J I.l<::l

~~",)T~ .3 " g )( 1. X 1$ 4.3 ~~, - .'!::> p<."", 1>-.... c.. l...I ~ ..
v

q't, I) ,<., c:... ~~, I<>.;!,O c. ::l. :x. V 0·1 1. X ~I 30 ..,~ ... .. - .
•J

!>' :l."I"1- ';, • 0.'3a c .:t ')( 10 0'1 2 x.. 3b 67 Il.~ - . "

,<\~~" "'- .1,
18 I

"
0" 4 )<. )<. '" IJI,"~"".. \A:l\",\.. "'..........."\.... .....:...~ ·"".-...-".of V..I",.

i v ,,~:. ~'...~
~"'o.,'1 c.:. ~ ... "\,, \'>.,. c ~ :17 11 D·l 10 X 85 73 1l\~M '\...Il.....-\;"..." ..... 1.. ......\.\, "'--44.- '- \..-

q,,,~:l.'lP ~
v

Zl 0·3 So 8 '-'iIIIo ... ~~"""'"
<:::J v

1. ~ 17- l<.

.'~':l."\ ~ 17 .Jb ~

18 1 )<. '" $0 '+ M.,'/tI:)", 'iL.'<:::. \..,,......... .A .rn,.J.o..........., v

1l\<nn9. ~ lil",,- L\O 11'1..(.. J b /0 0-1 " 'So '51 71
A""'~"

~....,... ~\."'...... -....J:.~ AlO ..lt.
u v ..... '-'

qn~"\ll ~ ~J" O. 'loa c:. :l- 10 '0 0'\ ~ So 113 \140- k"T~tl G........ ..\)()..,,~- ·-v =cJ

....-:.Semple type $I'" nrc_am sediment DC - outcrop f • fl08t S "'soil

•• Strearn sed. semple dp.scription 11 - flow m3/sec: wi'" width m al • alluvial CO" colli II . .. C8tchment km2- --- - -- - -~
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Tenement n.me §I1.e,!".~!~ ~..7fn> N~:~.·.~ o~:~~~u~~?s~ ~i~~i.~.~~.I~~.~.~.~.~~~I;c:=~~~.~ ~ .
Are. I Prospect..3?9.\-,~ ~..,,!)::> .•..

M.p I Photo reference.............................................................................. Analysed by ~~.. J<..~ ,·=), ..
A 02143

Sheet no ~ ..

Oate..~:..9't.:..~~ .
OPO no .

Geological ObservationsGrid
ref

35 23
x

Metal content ppm or %

Aq Mo 8; Au As W '5"Zn

I~ l<

I 'S lC. II

\

~ 10 0,' A.

l IS 0,1 14-

X ,,,. 0·2 4-

Pb

.3

3

3

$ sample type ........

A &.... 13.
1\ .<b.... A.:<-

~ ~-----

I:l Cu
I--------,-----:-:-::c:-----;

s ,. I·!~ 8-(.

TVpe Sf> channel ....

.- -;s"·- - -ii~T-~i·1--81-1-~~-r-c~·1--~H- --
ac ole sample type ......
f

$ample
No.
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'7 C.R.ArXPLORATION . GEOCHEMICAL SAMPLE ~DGER

Sheet no ....~.................Tenement name.....~!!~.F..~!.~.......~ ... v..7..~ ............. No ........... Sample oumbers .....~r.~N...::-::...~~.......... Collec<oJ by .........~.......................................

Area / Prospect..;;J;H?.I,,~ ......GJ!,I:J>..... Date .:;r!.:.'?'t:.~~........ '.
Map / Photo reference ... ,.......................................................................... Analysed by ....AIt~l~~~ .................... DPO no.............................
A 02143

"
Type ss channel -- Metal content %Semple ppm 0'

No. ..'."- -;j'T';'iT;' -r~~T ~~·l··~H-·-
0 - - --~ ----. --.--. ----- -- -_. ------~- ----~ ------ ------ --_.-.. - ~ GrId Geological Observations

oe
ole sample type·" <J ~i As. 1.\ '£.~ '01

f CU Pb Zn "- Mo Au
, , sample type .... •• t-400e.

II'/.. ... " ... L..k...J. ",...,Ie.. ...........~....... "'.~NI
-

I~724-31 F "" .21.. 8 9 )< 4- lC. 5 g 5'r.:l.S>l I
1~b.4-3~ s 1\ ~ A.. 1.2- 9 ~ O·l 4 x. 11 10 S"SSool A... -:J -...kd .Jw, oblIL .1-..

• Sample type IS '" stres_m_sediment oc - outcrop f ~ float s - soil
, .
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7. C.R.J~/ XPLORATION . GEOCHEMICAL SAMPLE ." '"'lGERQS.t,)
Tenement n.me 5.'ffi.ffII:.I",1;:>, §.\,. ..7},?, Nn J.mple numbers ~!t.Il!>.::: It,~.9 Collec,eu oy = .
Are. I Prospect..~J',4.:;"'rD.t .....~.I~..... i.
M.p I Photo reference.............................................................................. An.lysed by ...~..s:l~)··· .. ········ .....
A 02143

Sheet no..Jc:> ..
D.te ;;1,.'7.:.. !;;>.If:.: .~.:;\. .
DPO no ..

Metal content ppm or %Sample
No.

Tvpe
...--.-.. '

oc

---.- -. __ ..--- ..

Cu Pb Zn Ag Mo Bi Au As W '5,,,

Grid
'el

Geological Observations

100 l'!lt 83 ,..~- . OL l .1..... n:.l /h..' :ii. AI.-" (1'l.\

,2. l~ ."'5 0·1 10

+S 3"5 blj. 0'( '1,o

18 ~!l 3lj. 0·1 (,,,

/7 32 as 0·1 1'-8

51 51, ~ 0'/ /(,0

'15 31 77 /'1·1 /oc"

'31 $"- 'l7 D·l .Uos A Il"o... 6

( IllS.

s A 11.iJ.. L\ •

S I A ~_ B.

~n JII T

s

F

F

A i~ A>-

0,5.

~o /3 $7

o·~ 30

l< X

• Sample type S$ '" stream sediment DC" outerop"-,'-="",f1",,o."'c',-"-='-"50"";1 _
... Stre.m led .emph, dfJ$rrl,1Ion fl'" flow m1f!flr l' ... I~ I ~ ...
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C.R.~·,(PLORATION . GEOCHEMICAL SAMPLE ")GER

Tenement name ~.""i:~!.~ ~.}/.~ Nn ~ample numbers ;\I~.~..-:-::: 1'.':L Collec."~ oy {j,4"h) .

Area / Prospect.::;J;:;>g.~ ,qR,!';? .

Map / Photo reference.............................................................................. Analysed by ..",~.'-I:-1~.(S~~ .
A 02143

Sheet no bL .
Date ...2,.7.:..~.'t:.:.fi1~ .
DPO no ..

Metal content ppm or %semple
No.

Cu

.__..._----

Pb Zn Ag Mo ~i Au A$ \J So....
Grid

'e'
G~logic8' Observations

s sample type ........

A f... ~...-l\ II 0·\ G.

7 \·0 '+

1----II--+........,I--+-+--+-+----+-+-:...--+--+--+--t--t--+--t--j--j--I---~,..~.':-:.LIlI:'"""~ ....Lln"-',o..l~.__-;;,o·. "-, - .. ',..1.1 ~.•
;~,.~ D . ~

A 1_ ~

A II....... 11-<.

7 7
/2. 7

I~ 0-2. III

/e.. 0·1 ~

::'" , C"'I

lor.....;~. d IJ. c'~sI-.Js.

11l'I...JT.. s....J.. ...... · O-.r r'..r--

37 ~7

/If. D·2. 1,+

III 0·2, 5'5

lJ {).2. 110

lIlt- D·' :20

17 .0'/ 18

14- D·J 2.

12. lit

'0 13

1'1- I

A IS:>-. e..

IA 1·1_ /)

'" , B

.. Semple type IS "" stream sediment ac -,,,,o,,,-u',,,,c,,,,,oo,---,,...:;",,,'I,,,,O",,,,,""'--',..,'''''0;:-' _
"" Stream sed samlDlp deser. ,.t,on fl '" fll;lllIf m'l I" ~~ WII'" ,fir r' Ih ,. If
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•• Stream sed sample dpsenptton 11· flow m3/sec WI" width m al!lf alluvI81 CO" colluvial ("8" ,- ~"" , ~.,

Tenement name..~.~\~.~.~.\l¥>.~t). ....~\.3.\~.~.......... N~:~:.~~:~I?~~~?~~~~~~~.~~!5.~.~~.~.~~o~I~( ""~.~,~ ..~..,.~I-",-m'i>.~~~"" ... Sheet no. .,
\

.....6'1".......
Area I Prospect.....Y..~.I..!;.Q.~":'I"" .............. Oate ...'b~ ...l.\.q.~::\ ..).,.\2.
Map I Photo reference ..b~.,*~_ ..\;I:\.I:>f;:;>'/;<. ........................................... Analysed by........................................................... OPO no.............................
A 02143

Type IS channel -- Metal content ppm %Semple or
No. .----- -~ 'T ';:'i'l--'1T~~'r';..l··~H-' .. B ----~ ---- ... ---- ..._-- .- --- ..,-,-- ..-._. ----- -.---- -----.. - Grid Geological ObservetloM

oc ole slImpl. type··· 3 8; As. ~ s,.. reI
I tv PI> Zn Ag Mo Au

I I ••mple type····
~

1o.\·U.(,,1+ "0 II.... 0 ..... Co :2.. l< 'g' ')C. ~ )<. st 3<:,
""Q.~N ~..""" ,.4:) ... k _ .\..e1-. ..b o\u.~...

~

" 'V
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c - - --- ---- ----.- .---- ----- ------- - ---~- ------ ------ -----$S' ~ Grid Geological Observations

00 ole sample tYpe ...... il As W $ .... reI
I Cu Pb Zn A,g Mo Au

s s sample type ........

'-le, fA~ ~NG;l;",

E.. ~ S9rooE.. .Jr....
~3S7oe P ICU. I':!. j( S 1<. S "- X 3S A~.,. 20 .... lJ 01 S"boF 4k7SrJ.

t:l.. e-. a:n. \Jeo'" O'"~...ni__ d.n-. ~ ~~ I!

-h. u.A~. 1/1/11 1111. "\~ l.-. sI-..:~\~. II.II.M.

I'l'l~ u.:»RI<J~" .
,~'l,S'71O f:. ~. c.. /'-:t r 0·1 2.. O·ed ~7o +$ &h.. \le)" \~ ...6.- "t,:)\e. VI~~ W.

~711 ~ ,\S. 31+- J,.8 17 o·e S O{):tY- 'So loS:> • ... I.\ocl<. st-o.;_.,I, • .,I-h,,--.. 0-4-- ....1...

C~f"'\ ......... '" bIeb.s - ~~ Ioo.c.W .
~S71.2. F ,">S. J53 /tlSo 8 ~·o 2. DO"" ~ 1:10 S""""" """-;I-i<.. "hi .... -eJJ~ ..I.. ·okJ..

~k_ II- -'.. I.- e~~ c:I"-"~ ..... ~.

SQIJIIl Aii:>lT' ~OI2'-'N'S..

~~"'71~ ( I". Ill- II, b l< l 1>r:c8' 80 Is ,(,)n, ""'''' I:>....... l.,3'/I::&c.. 1\\.\1.m. (.r""" oLl. .J-.
....".1<:.r.,.. ....,Ile......... Jr.....

'3~S71'+- Ole 0.$ .20.2 31 37 0-3 3~ 0.,+-8 ISo 7'S ~..... ,..".~k --...J. sh.J.....I ,h;n.. ;... .....,j -J..-J.._
Io.....~ (,01"-- ~... .tti'~ .

~.:s~~ - SCl\:>rE!, "'""'IE:. .

.~7IS ( Iqs ~:l l.o ~ 0·4- es 2·S-0 '5'03" 3'5 T1-;,~ .1",- .h. '-'a,~ + ..,.,<J,. (oX>.

i 33'5'7'" (' 'Is IBI ~ as o.$' 30 old 110 150 u.~" J~~neA ""<J .~ <. cl-Io"l1e

{;, P-0.. ~.,J. ra.....................
~S717 ( I~. Itf, 4D '" 0·'" .20 00'32 150 :26 /J...- 'So -.0",<. P!j """ baI<.J /ho;- J-':~.

.. Semple type IS - stream sediment DC - outcrop f '"' float s soil

.... Stream !Ipd samplf> dpscn otlon fl - flow m1/...Pr WI ~ \~I r I'h r II -
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..... OutcrO::l!,;lm j"

7f C.R.A/"'"'(PLORATION • GEOCHEMICAL SAMPLE I--"'OGER
T.n.m.nt nam.....;?~!:'!~......~ ... !.~....................... No ........... Ampl. numbers....~~.P.~.:::: ...!.~8. ............ ColI.c. oy .......@ ........................................... Shoot no ......1.!;L............

Ar.a I Pro.poct ...~.fflJl.....~.!~.. ,

Analy.od by ..A~.(.r,.~~) ........................
Oat•..... ,'J.::. q~:::. ~!:........

Map I Photo roloronco.............................................................................. DPO no.............................
A 02143

Type " channel ..
Metal content %Semple ppm 0'

No. --.---- -I~'T -;:';'1-~~ T~~T ~~-1--~H---
c - --_ . -.... -- ---- ----- -- --- ------- ------ ------ -----~ ----~

$S' .8 Grid Geological Observationsoc ole sample type ....... 8 w s~
,.1I CU Pb Zn ~9 Mo Au

5 s sample tYpe"''''··

fie; iNr;:, I...'*I~T\E. JYIJf'lE.. (~n_\w;'I!s)

~'7:l(, /2- 7 (, 1< 5 o·oo!t 3·~ J.o .2. ~ t-.LS "" <5l...... '''£IN --!1l?sn"7 ~ (, If- >< .3 )<. ~.:lZ% 2P SIIou.:>NC.. (..:Y'l"~~ c.Jf/.V~.

Pouet~ 1-"oRJ<J~( /\OrT)

~:'S7:lg 11. n 2.1 "- Ie )Co {,$So ;20 Q.n·'J1E, t:>k.. Q_ au ..,;/i. H.;~ 20-- .h ue:.~

"" cr."cf-J•.s:L.,""..... v;~bJ... !u.

.

--

-

... Sample type ss :c: stream sediment oc" outcrop f .. float s '" soil

•• Stream sed. sample description fl ~ flow m3/sec wi'" width m al ~ alluvial co - colluvial ca '" catchment km2
. - -~---------_.. --
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'7f C.R.A.~PLORATION . GEOCHEMICAL SAMPLE I-"I)GER
Tenement n.me ~.\'!!?f.'f.!~.(..". sb 7.~ Nn ,dmple numbers ~~7.'2.~..= 7.~.~ Collec. Jy ~ .

Are.! Prospect..~-:t::H.....(!:.~\"!.."""..~ """'''-
M.p! Photo relerence.............................................................................. Analysed by .
A 02143

Sheet no V .
D.te ....2.:l..7:".g7. .:7..e..\ .
DPOno S~7 .

iJ>lt .....-..... q ....;s"", "",,10... c: ...~ ,..tcb....
i!s;..,?) ~;~ sh.;~'".-5"""').;cl,(,?_

Geological Observations

3~s"oe 55

..., 0·1. 91 0-0'2.

8 70 '5'5

I!."R~7\g re con/: D·1$. /75 ~';t 2~ /.s- b80 o-o7b 100 1;5:> ' ..........roc.. ..J...• ~

~ ~.- oc.. re. e->t ).S"... 2b I'§. 33 0·6 4-50 Q.l)c. /70 5:lo

~s7:1.1 <>c. I~. .n 102 8 0·8 2.'300 0<:EJ:, ~ 110

$572:4 o·<='· 10,,5. 6'S !;J,"3 W. 005 slb o·w 1:20 170

sa'S,.,,! 0<- r .. ~ o.{,r;~ I~e 4&> :u. f.S- 77~ Qil.SO 7S .he

!\a$'7~'" ~.. q~ .. 13 330 7 1'0 ;/)j.o o-oY,.- 1"5 ~oo

S:l57.:!S oc. «,s. 91- 300 33 /·e (050 0-0+0 ,<10 ;1.10

"",,;hc.

t----+--t--t---t--+-t--t----t---t--+--t---I----1---+--+--t----I--+--+---p93S7.l.5"" ~u:>osl"- $'"~ .

• Sample type IS'" stream sedim'!T't oc =-,ou""'",c':-"O:ecP-'-.i,;..'","o",o",::-!-,,_,,,,O,,,H---;;---;- ---; _
.1I Strpam sed sample deSCriptIon fl = flow m3/sec WI wldtn m al filII \I -~ ~- '" -- - /'- ~- ~- ~
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7. C.RA '\(PLORATION . GEOCHEMICAL SAMPLE 'lODGER

"T.n.m.nt nam.....~!:le.f.f.(~.....§!"...7.!~................... No ........... "'ampl. numbers ...;1.~~7...::::- .. ~.+.tt............. ColieL by ........ ...c::.&:J ................................. Sheet no... ,__ . ..............
Ar.a/Prosp.ct....~.....~.~ ..(~ &e~. D.t•.... ..I.~.:.QF.":.!n·.........
Map I Photo r.ferenco .............................................................................. An.lys.d by ......~~.r'9.<;>~..................... DPO no...~~.~'f:.............
A 02143

Type 5S channel •• Metal content ppm or %Sample
No. .... --- -ii'T'::'i'l' '.,T ~~T ~~T'~H-'-

c ~",_. ---- -.---- ----- .- - -- --.---- ---~-- .----- -----. ----.ss· ~ Gdd Geological Observationsoc
ole sample type"·' a 6; reI

I Cu Pb Zn ~g Mo A.. ~u I.:J s.-.
• $ sample tYpe···· ./ -- -- / ..-' / ./ -- ,,- ,.- fI.l'WA.oA ~~ AJ:>lr ~I'l£."".

~'S(,,37 01.. I't. .~&. (,.... ;lex> 31'S ~'S 7 I'+So o·r~~ l( 71 Ji.' IL ·1 / /.J.
__ D

,. ~:bt.

<:.ilL N~:.J:i1; X-r.UJ- ·S1...

e""'b~'2. °t ..... (}.....I~ 7S ~ IXS )< ~O b·p,lS X 10 1107 S"'X-c.4- '~I...- -U-_1
F'...-J- o~- 1 ~ /.... '/~L.

1. .·0. .L/d.· -A ~'S.;:;

Go. 'if P'.' -
9~~3."1 'Y. ".c... 0':;' .u.... 17'5 ),,~ 12.'S g Alo b·QSB -20 9 I~I IIt.:.d. ;f!""J. # ~e?~! ., './:c..~.

IJ './1. c•." • - ~.J..L;'/<l. I.
~ ~

G pj.,"_ .,..

~'Sb40 "1<- •."- 400 l&eo ~ 10 'Soo ous X 3 fl7 .tIr x-a,t·...... ----'JP""', J~~. d •. dO....
L.l I.. .....,Jpb;k "h;/-e

•
0,," .... ..l-. L < L>")

'03"'''ILl Ole... (-C.. 0·2.-11.x. boo aoo "TS A. 7So o·2.r~ X /3 71 ,;;;".~...;_ .i;'A 1-,_ ".,..~~.

~1JJ_MI ~ J.../.. -.k --. dIf fo
.J1" -/.' ~

33:%14 eYe... !'\S. 'SJ'S Itc:> 'So )/, '-(" 0·300 10 ?;T 125 i!Jt:~:....- w.,,_~ ;..-ho~ or x-cur
. ::.4.J.

~3'S(,lj..3 0(<- ~s. l.'So l!'5o 'So /0 ;n, 0132. 10 :L'S 80 "'- ~ wdl;;.. :J,""'-x-c,j' ~ s-~ E£cI..
I"" x-...r~ q/liJi...

~~ 0(<- i'\~. -+-7'5 ~.I+f.. .2-5'5% 188 7Sco 3·.2,(,. x x ''tos I~ ....J..~ qj;k./--- ..~.(
tl:rJ.. x-cuT .......... I~.f._ E../. 1Sf' X- j. '

.
• Semple type IS ... stream sediment o_c_ outcrop f ." float 5 ". soil.
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, ". "

7 C.R.A/-'~PLORATION . GEOCHEMICAL SAMPLE ~GER
T.n.ment n.m.......S.~ffl~...§,l,..11~ ................. No ........... ".mpl. numbers .. 79.'i?~~.:::-: ..]~~'SIf:, ... ColI.c. by .. .............<;.e............ ....................... Sheet no . ...y.~ .................
Areal Prospect....~!'I.\.~I:\....~N

An.lys.d by .....~~...(~) .................

O.t...... ,O'.::9.~:::)I.........
Map I Photo reference.............................................................................. OPO no ..2~ .............
A 02143

SImple Type 5S channel .... Metal content ppm or %
No. ------- -ii-T-;:'iT." r~~T ~~-1--~H"- " - ---- --- - ------ ._--- -- --- -----_. ------ ------ ------ - ----

ss' .8 Grid Geological Observations
OC Ii ref
f

ole sample type ...... Cu Pb Zn Ag Mo Au Co CSn \,./
s s sample type ...... • ~ (TiN 'Sf'OR.... 11~)

-ro~6Jt.5 '* Iqs ":d' /05 IJI.S ""'= 1·0 1700a·os ~ '!>~ 30 1iI1" Ul<rJoi".... filt.6-.-e.tI. o,OUl<>nOU$ I;Mo\;~"

0 ........ :s.Jrp.J~ c~~ ,.;h~........ ~""'osI

C /-.cvJ. q-,.;f-e.o.. SCfItv.--J<....~.

7.sc<;(,'!-b l'k ~. 20 4-5 4-<J 7( /'5 X 10-1))8 1D IOC )( TRAIJER'i,E T1IRa-:lQl 1l<.J.l.. <-'c. FfYl.

f\o.rJ /1-...... II. -,on'. 1/. 1.1 \~. 1-J"/. ~.

7'35""7 ex !:IS' 100- 3S 9S /00 R 1·5 I~ )(. Jo 5'.0 25 So...... loe.. 'BI-.ek• .l ...re_s __ a.Io~...

l"1<N"l- ;" """ .,..J.e lOuq.W'l. etA, ",,100. -rcJJ.~
IWtoNt. JI1:Y sup..d-. 10_ Ulld...

l1>5l-~ 0/.. 13" THOll Is~n~- l- It~lt'flt nCo H'fOl.. ~ II. h,.,.J _«."";<eJL. nu_QA rob/lle/· c af~
''''e.""'''.

. -oar, '. '" °/~ I~'" /25 105 J45 /0 3'0 X X 35 30 )(. ~ 6.:.. 'IcJ<. c: s-..J %P-j-".,> c.r+~
at. _ft. S<Jlph;~"$ ~ l..u>e d,1",,~ asS.

7!!S'-50 I%. I~s. /35 roo 75 O·S 1·5 18 x 50 .'l90 X lu. .JJLA_ (ro'< ::It,ma~ +3~P'I-"">Cf>' o-.I ...iI".

1'3.'5,"'51 °k 1"'5 40 !:b 100 05 ,2,0 x 0'05 1!'\ /5 )( 11-1....1 .II:A" 110/< 1-3~ "",-"",.

79Sl.~ Ole. 10,$. "0 3So '5(,5 05 (,-0 Ib k1.DIJ '5 190 10 :Die. _. <>h-' cJJc,..;H<. ""'C. c: &!It %m,e{'.

rock -.11... dJon1-;e. - ..".""..~.

7~SbS3 -;.. Lqs. 335 135 /30 3'0 ~o 44- l2.!)4. 75 I.p'.
/5 1iJ;.J..I.. ~i<.;>;~ rteA.' \Lot. '0 -1\,.... .,;cL«.

~ ...<.><J. p<4. i" ",,"0'" _d.I...;t'<...:I..,.".,J"""",...

7.aSb:Slf. "I.. 0.$ b30 :aD 5.2.5 x 3·0 -1+ 0{»7 AS 200 15 0eJ- /;m",.J-i<. ,.,..I-eri<s./ - (i.,,/t .»one?

• Sample type $S = stream sediment oc "" outcrop f '" float s '" soil
"



• • 611138

•• Strf"8rT'ls",d' Im.,I'~l ~ 1 ,r r -, • r f ~

i5A·
.

.., C.R.A-'\(PLORATION . GEOCHEMICAL SAMPLE l-!;DGER
Tenement name.....$l:Il;.ffl.~......t:;h....ZTI............ No........... ~ample numbers ....~7.~.~ ...::-...~7.!............ Colle, by .........~...................................... Sheet no. '" ..

Area I Prospect..:J'.~ .... 'sf.lJ!1.....................
Analysed by ...ANA!..P.&~ ..(m~~ ................

Oale....O.7..: ..9.].: ..~~ .. ..

Map / Photo reference.................................................... ,......................... OPO 00 .............................
A 02143

Tvpe 55 channel ..
Metal content ppm or %semple

No. .._-.--
-iiT;:'d-~1 T~~ T~;·l-·~H'-· e - - ~_. --- ~ ------ ----- -- -_. -_._--- ------ ------ ------ -----

ss' B Grid Geological Observations
oc 3 ref
f

ole sample type ...... Cu Pb Zn Ag Mo B; Au A... \.J s".
S 5 sample type ........ I1t-.:l Sf'<JR.

~7'::l.:~b~ 0<:... I qS. 10 10 ,~ v 1 )c - " I~ (,4- /00 .... W. "",u.s. mottE.. - oN kA\::). I
f'M.£ fiiV-J,. e:-u-- b.- I.J i/ijfL e-.::c...~? I
- -1-11 $T ;l.!t:I0 :t>oP 300~ /.!fl-. 1

e,'T :l.~(,.4- oe. l-.s. '?o is 7!,; X ~ .... - ;200 21 7/ I~_ &.+t.r f.). 'Oe- b-.l sl. _' ~,,,...;__•

SS ~ ~;H.:.... ""'<D....-.Iicla.h.l SC •
-

JJT.l.3bS P I",~ . 4-S" 30 ;l.!,; "- In 30 - X 17 ~ Old. ...,.,J, N~{",- T",S,...,. -t~:/.c .J......I-
A."d-.

~T.l.2'- '" F 10.3 30 .Jo 30 )( b )( - " n 1< ,~_ to .F' I~~ ",--..fa - R...t ("ro_ -.II
? .J.Q.... u.... >1Io;__"~ uar.,\ ~c+ s~?

"";"or C, ?
~7:Ubi oc. (c. 1- 70 S'5 ~ 0·S" 4- X )( .2£JO ~" 10 So_\.:J.i 1-1" - 0- V........ 1,~....~ /ci2, s·

~.,I;J.J....( Sf" ;l.j03" "","J3-Q330"_.

'\7:>-.31;,8 F 1<>.3. k-3o ",0 lIS O'S" X 55 '0I!-1 3Soc It'" I~l s;- s,t>e.. T>oJ v"" A-~ C"'. 30_ be/-:,

oJ..~. S~ rr_ ..,JI.,..-t ..,!;1- reJ -.!4..u...,
ss fr,,_~.....

~7.:t3"~ ex:. (e- I.... 11750 75 f.c7S 1,0 l< gs 0-023 \<>So 103 SlfJI- 10_ ~.""" ..f m.. i "'" +,1.. loelA
~_~s ... 'od... s;..... <.'l;J.~

'i!'n.Ho OC. 1<» .3\'0 ;W .1'<; 7-0 /I.. ),15 0'172. s:st. )( 73 ,OU~ mo;1\a.. C .~ ;,,~ l>~;1 $"'_ P"""1-

J~ PA'tJ -- J..l.<! •

~7:l'?"71 "'L I~s Jo 10 JS' D'S- '0 X U>n 1:1.'50 :2,1 ".. .400_ I'~.J "'p of.. .,lJ<V,~. ".., 1;;--.1.

tic ,leo&-. .J- b,.I He. e-.~,...:hv,,- reJ....
/' ~ loioHl-... A A~,",C /II. ~./'Vl ....,

.. Semple type 5$ .. stream $~;ment oc '" outcrop f "" float 5 - soil
.

.
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.... (", " I,"' ~ I

.." C.R.Ar,(PLORATION . GEOCHEMICAL SAMPLE I..r;,OGER
C&..)

89 ~

T.n.m.nt n.m•....;;;1:\"gP.'.'~........~.7."?~ .............. No ........... ~ampl. numb.rs...~7.'.~.:a.~.:::: ...~?:~ ..".... ,... CoII.t by ..... ", ....... ,.... ,........ "., .. " ............ " .. ,.,. Sh.et no. ;........... .. ........
Are. / Prospect.. ..7JN.......~f'""f\, ................

Analys.d by ..,~~ ...(r,q::>.~J.. ................
Dat.....9.!: ,?7.:.Ii!.:l.......

Map / Photo r.f.renc............................................................................... DPO no .............................
A 02143

Type 55 channel -- Metal content %Semple ppm 0'

No. .....-. -ii'r;;'d--.,'r~~T ~~'1- -~H-.- • ~ - --- ---_. ------ ----- ._--- ------- ---._- ------ - .._-- --_ ..ss-

~
Grid

oc 'ef
Geological Observations

f
ole sample type .... Cu Pb Zn A. Mo 8i. Au As 'W s...

s s $8mp'~ type ........

~7:l37:l. f la., s::, :Jo +"5 o·S' l. 10 'So 12 IS R='...... .f D....,... ab,.... r;.._~ "&'1>'1

1I...r"j;Js.
,.->

I-Ior~~ • d!:,..,IJe.. Mo.,..",·",-,

f;,r S~

.'\7:1.37.:0. 0 ...... I*-. S'S 35 :l'S" X 30 lS" - \00 :nc. 1/ 1m. l...k eJ.~ "",.,vie <>C. , ~iJl...,.,.,,;,.....
~ .7~. ~ ,J: Drcis..- ;'" cr~

I '-'sf l.t...I.w ......t-o.j Ill. '.f'/! .
.37~'3~ f I<\:>. ~.lSo 4'5 1100 ~ 4- 35 0'011 ,2-S.:t 108 8'- Li-...k . ~-tt.___ .,. olJ. w..

...J..u~ s_ .-~f c;"-of 9 7,U70 .

~.Sem~!y~e 55 - stream s!.C'iment oc - outcrop f '" float $ - soil
-
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•• Stream Sl"d sampl!'! descrtPtlon fl" flow m3/sef" WI - wIdth m ~ 1 r

C.R.A,----~PLORATION . GEOCHEMICAL SAMPLE '4)GER
Tenement name ......;:s~~!~.....§,,1.r.~ ................ Nn ........... ~ample numbers .. ~:s.~lil;;l.:::: ..7~?M~!....... Collee .. Oy ..........~..~ ...................................... ScSheet no ...........................

Area I Prospeet.. ..~ffl,,~ ....~~N.. (~r:;G -.:l'Y Date ...B..:::.'?:l. ::: .:a/.•......
Map I Photo relerenee .............................................................................. Analysed by ....1.l!llll.~.e.ll.(~~ ... ,................. DPOno..~...............
A. 02143

Type 5S channel " Metal content ppm Of %Sample
No. -- ----- -ii -T ·~i-1--81- r~~-r~;-1--~H--- 0 - ---- ._--- ------ . ---- -- - -- ------- - ----- ----~- ------ ___ 0 •

os' ~ Grid Geologiesl Observattons
00

ole sample type .... ~ % s" W 13i
,ef

I Cu Ph Zn Ag Mo Au

• s sample type"· •• Co (Hlt;c;:s ,",,\lE. ~UAl.OI'\ G1ol)
7!1Sb83 y<,- L<>,s . /1fS 14-S 20 0·5 ,-5 As 11'08 "' E. fl'I<>V" Mi~ 3"" I.",..... s~ cf~i" <: 15-.20~

~~eJ. p~ :s-.. ~.

72SE.BI-t- ? 1.9s. 300 /701J0 'ADO {j,.Q 1·5 A'o ;1.·70 I/.S )(. >( IPro.... J...- .f ...lx.It....J it-. bo.lJeJqf.:.tt

c: dol.",..it..? lo'of~.p~ +S%(~n.~/ d; .L

Mf'C:)cJ~- no" i,.. 1.kl.if'\Sr. •

4--0 .Ii,
•

,g%8S f ..c. ;VO l:uro .25'5 .it>-o 0-'57 bo X 14- I "-__ ..h-.w>. /i.,rJ. f*i<:. p.:,he. .b%~ di....

7!\"SbSb ~ !'IS 815 .:l.3O 15 .2·5 4-'S" Ao 4.·15 4C /5 4- tJ Il1051- ".lit- So~ f.._ E.",Jif f~.....k..-"
l-J-eJ S!1'IVG\ q/-;r.;ho: c: 15%P'-I'

79Sbfl7 SS ,/ s.... ro (,0 2f) X 4- '.% O·u.:! 100 770 9.4 k.c.- loo~ ..J.o~"'r~,...,~ 30- .......\IlI kl.<>d.if

fj<>J-- I-.i""'I,, $;jJJtfulic q/"%ih.-~... ....DU~
So",~ oJc-$i/;e<J-...s -/0,,-1 "". Z ""l'Dr " ...... po.

,

• Semple type 55 - stream sediment ac'" outcrop f ,., float s - soil

- - - - -
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7/ C.R.A~ {PLORATION . GEOCHEMICAL SAMPLE ··-"DGER

Tenem.nt n.me ~':\~~!"".~ §l". .1~ Nn Sampl. numbers ~~::I.lo..::::.~~~~.f" Collec. by <;;.8W .
Area / Prospect..~ ~I.~ ~

Map / Photo referenc ,................................ Analys.d by, ..~~ (~""?5'") .
A 02143

Sh••t no. .. ._..~.l.. ..
Oate, !~.:.~:.~\: .
OPOno ~.~ .

Geological Observations

I." .L .. A-A. _. .ti

Gl'id
ref

x

)(

7

\95

37s bO 100)<

Metal content ppm or %

.---. ----- --_..- ---_. -_ ... ---..- .. -._-.... _-----_.. -----

'.

$ sample type ...... •,

.. Sample type IS =< stream sediment oc "" outcrop"-,'c.:<:.-'.'",Ioa,,,,-::-,-,;:co"-"'":e.;I _
··Streamspd sampledescnptlon fl fl'lwm3!c;PI \/ll1I-wlr1h

Sample
No.
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Analysed by ..~~ ...c'":? C&> .

Tenement name ~.~~I.~ ...•.•.~ ..7jT.3 N~~~.·.~ ..~~:~~~u~~?~~·.7.~i~;~.~~I~~.~.~~.M~o~,~C:c~~;.~.~ ~ ..
Area / Prospect ..~.!?~ ~~..

Map / Photo reference ..
A 02143

~A.Sheet no .

O.te ~.:..!!:..e..' .
OPO no ..

Geological Observations

Metal content ppm or %

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

Cu Pb Zn A. W ~ ... ..I
Ag Mo Mn Au

10 ~'S r;; X 1o 20 7?c /S:T~~

4S ':l.o lJ?, l<. ~ So J';;; m~~

JS ~S as 'I< 1o X 1O I~~~
~$ bO l.o x. III 15 ,"0 lW",e

4010 4-S 35 lI. J...8 10 ~:l.o I~~

s sample type" ......

55 channel ....
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..,/ C.R.! XPLORATION. GEOCHEMICAL SAMPLf'DGER
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Sheet no.......~~...............Tenement n.m.....§lt~r:.I'5.H:::l........~y.?3., ............... Nn. ........ ~.mple numbers ...53§7~.~ ..::-:.!.~ ................ Collel by ........~ ......................................

Ar.a / Prospect...~~11( ....GI!-.'.~....~ .
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•• Stream sed. sample description fl - flow m3/sec wi "'"""idtl1m al - alii 'llsl co - con v , . . - "' .
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co collu a ca catchment km2psed sa pSt

"7 C.R.A ~{PLORATION . GEOCHEMICAL SAMPLE I DGER
Tenement name..~~!~ .......§~.17~.................. No ........... "ample numbers...~~~~.. ::-...~.?:1i:!.............. Colle<. bv .......6&J,...................... .............. Sheet no.... .10..0.............

Area / Prospect.::~~:'!.l:f?IIT.l:\ ....(.\'ll'!M!~ .... Date.....O'~:::~~...!I:1........ ,
Map / Photo reference....... ...................................................................... Analysed by .....~~.~...c~.~} ................... DPO no ....~..;!.............
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7f C.R.A.i-'PLORATION . GEOCHEMICAL SAMPLE 1~"GER
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Map I Photo reference.............................................................................. Analysed by ~S .c~~."?'") ..
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Geological Observations
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•• Stream sed sample desCriptIon 11" flow m3/sec WI"" Width rTl at - allUVial co - collUVIal ca - catchment km2

7. . C.R.A"'{PLORATION . GEOCHEMICAL SAMPLE p'DGER
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A. 02143
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7f: C.R.A'~PLORATION , GEOCHEMICAL SAMPLE ""'DGER

Tenement n.me ~It.~ £f.b. !~ No ,;ample numbers..~~.~.~ (;..~.~ Collet by f:!'.J .
Are. / Prospect..l;Q.I,~"'eTIl....~.(~ Qt·C> (

M.p / Photo relerence.............................................................................. An.lysed bY~ ~!??"' J. .
A 02143

Sampte
No.

Sh eet no. ....... ..J!>.'t. ..
D.te..n.~.<;#::: ..'t?/.: .

DPO no ..a=J.'l, .

Geological Observations

S 101'5 ...
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• Semple type IS "" stream sediment O_~..J'utcrop'--'f--'•.-'-f1"'o."'t:::-'-S=SO":;I'--:;--,- _
•• Stream sed sample descriptIon II "" flow m3/sec W, "" WIdth m at"" alhJ\llal .



• • 611155
7/ C.R.Ar{PLORATION . GEOCHEMICAL SAMPLE I~OGER

Tenement name ;~I.!;,..~ ~':,... ..7.~ No Jample numbers ~.~~.~ =.. ~.!'t: Collee by ~ .

A,ea I P,ospect ;P.9.~..... .m.l.¥.'l:O!~..
Map I Photo 'ele'eoce.............................................................................. Analysed by ~.~ {~ .
A 02143

Sheet no I.QS ..
Date..95..~.<::>!l.~·.~.! .
DPO no ~.~<. .

~.... tJ-J~_'OI .

• Semple type 51· stream sediment oc - outcrope...-fc.:-:..;f",IO"'.',:-:-,'c.:,,,,'o::OIe...1---::-c---------------------------------------~
•• Stream sed sample deSCriptIon fJ - flow m31sec WI '" width m al - alhJVlal co '" colluvial ca - catchment km2
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CENTRAL MINERALOGICAL SERVICES Date _---'-I2=-t:.;h~M:.::a,,-r..:.c:.;.h L'-:1:....9:..:8:..:1__

795 581

IDENTIFICATION

Date Received: 9.3.1981

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. eMS 81/3/12

Reference D. P.O. No. 26491

Sample No. 795581 Ac t ino I i te-D iops ide-

Nature of Sample: Hand Spec imen Qua r tz Hornfe 1s

DESCRIPTION SECTION No. 36302

a. Hand Specimen:

Grey, medium/fine-grained siliceous rock.

Very minor K-staining, in small spots.

Microscopic:

This rock can be termed a metaguartzite, on

a hornfels; in any case, it may be assigned

contact-metamorphism because of its mineral

the basis of very abundant

to the hornblende-hornfels

assemblage.

quartz, or

facies of

The rock consists principally of small polygonal grains of clear quartz, with

scattered K-feldspar grains (which may have had a clastic origin). There are small,

randomly-distributed and -orientated clusters of granular diopside, intergrown with,

and partly replaced by, fibrous-acicular actinolite; occasional larger, veinlike

patches of matted actinolite occur. A few grains of sphene and of detrital zircon

are present.

Thus, the evidence suggests that the original rock was an impure sandstone, thermally

~ metamorphosed to a hornfels; if the actinolite is replacive and retrograde, the

rock could have been a pyroxene hornfels; retrogressioncould have been part of

the same metamorphic event.

H.W. Fander, M. Sc.
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CENTRAL MINERALOGICAL SERVICES
12th March, 1981Date _

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
IDENTIFICATION

Nature of Sample: __J::tH.aanna.d~S::ilpllJea<c:Jil1lmllfe!rnL-- _

795648

Porphyritic

Rhyol ite

Dale Received: 9.3.1981

SECTION No. 36303DESCRIPTION

Job No. eMS 81/3/12

Reference D. p.O. No. 26491
Sample No.--,7~9!:l5.1l6~4ll.8 _

a. Hand Specimen:

Grey, fine~grained rock with small phenocrysts.

K-stain test positive (groundmass) •

.......) Microscopic:

~ This is a porphyritic rhyolite and is probably intrusive, though field data may

suggest otherwise; the petrographic evidence is not clear on this point.

The phenocrysts are relatively small and inconspicuous, and comprise embayed,

corroded quartz, prismatic albite (incipiently argillised), and altered 1biotite.

The groundmass is felsitic and consists of finely intergrown quartz and K-feldspar,

with fine chlorite and scattered magnetite crystals. Parts of the groundmass consist

entirely of K-feldspar, instreaks.

Limited metasomatism has occurred, with the development of small aggregates of

actinolite and phlogopite, with chlorite and epidote.

The rock shows

e)crysts, poorly

these features

a general preferred orientation and subparallel alignment of pheno­

developed flOW-banding and some perlitic textures in places; none of

are particularly conspicuous and thus do not prove an extrusive origin.

H.W. rander, M. Sc.
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Date __1_2_t_h_M_a_rc.:..h-",---,1.=.9.:.8.:.1__

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. eMS 81/3/12 DaIe Received: _~90-.,-,3:.c.,-1-=9-,,8,-1 _

IDENTIFICATION

795578

Re'erence D'-'.~P-".-=O-'-. ---,-"No=.~2::..:60-4"'9'-'1 _

Sample NO._.L7,,9,,"55«.7,-,8~ _

Nature of Sample: __-,-H,-"a!!Jn""d~Sl'.pe",c,,-,-,im"'e.,n'- _

DESCRIPTION SECTION No. 36301

Metasomatised

Sediment

a. Hand Specimen:
Green, mottled, finely-crystalline rock with traces of sulphides (pyrite,

1pyrrhotite). K-stain test positive.

t
)Microscopic:

This is a thoroughly metasomatised rock, and appears to have been a clastic

sediment, though its exact original composition is not known.

The rock now consists mainly of microcrystal 1ine K-feldspar with embedded quartz

grains, and subparallel streaks of fine actinolite aggregates with associated

sulphides (fine pyrrhotite, pyrite); textural relationships suggest that the

actinolite partly replaced the K-feldspar. Ultrafine white leucoxene occurs

throughout the rock.

The rock seems to have been thoroughly feldspathised and was perhaps an argillaceous

siltstone in the first place, followed by partial replacement of feldspar by

actinolite; this phase has the characteristics of skarn-type metasomatism.

4Il The general I ineation or preferred orientation of the fabric was probably inherited

'IP from the original sediment.

H.W. Fander, M. Sc.
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REPORT CMS 81/6/3

Notes:

Ten specimens were received for petrological examination and are briefly

described in the attached tables. Descriptions incorporate data from

stereobinocular and petrological microscopic examination of representative

thin-sections and offcuts, and include interpretative and comparative comments.

Summary
)
~ This suite is representative of a rather monotonous sequence of variably

argillaceous, pyritic, or locally 1dolomitic orthoquartzites grading locally

into protoquartzite. The sediments are typically massive, although individual

specimens reflect weak bedding structures and may be slumped.

Several rocks exhibit secondary contact-metasomatic features with development

of diopside-hedenbergite and/or actinolite, hastingsite, phlogopite or, locally,

tourmaline. Minor traces of sulphide (pyrrhotite, chalcopyrite) are associated.

There is no evidence of tin mineralisation, although Sn-assays may be warranted.

Patchy hornfelsing is evident, but is strictly localised confirming the

metasomatic (as against strictly metamorphic) nature of the alteration.

D. Cowan, B. Sc.
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Sample No. Classification - Composition Fabric Accessor i es COlmlents

935 016 Orthoguartz i teo Framework of subangular to Weakly bedded. poorly Minor detrital rut i Ie, weakly sericitic orthoquartzite with
rounded quartz, sparse chert fragments. Over w to moderately well- tourma 1 j ne, zircon. (ox,idised) authigenic pyrIte. Very

(LS. 37<6)) growth quartz/intergranular quartz-sericite sorted, fine to medium Traces metasomatic incipient tourmalinisation as
matri~/cement with oxidised t very fine pyrite. sandstone. pale green schorl. replacement of sericite aggregates,films

935 019 Metasomatised Orthoquartzite. Weakly overgrown/ Relict detrital fabric Patchy ankerltic carbo llskarnised ll dolomitic orthoquartzite.
marginally corroded relict clastic quartz with simi lar to 935016. but ate, traces gro$sular- Chalcopyrite variab\y replaced by
subordinate, but variable fine-grained wi th relatively high andradite, phlogopite. Cu-sulphide (7chalcodte) and
diopside-hedenberglte. matrix/framework ratio. chalcopyrite. malachite.

935 021 Metasomatised Orthoquartzite. QUilrtz and Medium-grained, horn" Patchy late calcite Similar paragenesis to 935019. but
dlopside-hedenbergite in varying proportions. felsic, wi th vague (with trernalltel. Rare re\ative\v recrystallized (hornfel sed),
Patchy hits tremo1i te {after diopside}. Minor rei iet sandy clastic pyrite. Minor traces and wi th patchy Iate "retrogress iveil
Mn"staining. fabric. Sporadic quartz- grossular-andradite. tremal ite, carbonate.. .

935 029 Biotite Rhyolite. Frequent phenocrysts quartz, Evenly d,'l,lbut.a; Phlogopite-muscovite Mildly greisened with muscovlte-
sanldine, subordinate albite, sparse cognate semi-flow-orientated aggregates (after phlogopite-schorl assemblage. Fabric
xenoliths, biotite flakes in weakly sericitised phenocrysts. Homogeneou biotite), minor blue suggestive of a chilled minor
microcrystalline quartzofeldspathic groundmass. grololndmass. schorl (after feldspar .intrusive (e.g. a dyke).

935 031 Serieitic Orthoquartzite. Relict framework of Relatively well-sorted, Conspicuous oxidised~ Affinities with 935016, but relatively
subangular to rounded quartz with overgrowth fine to med i um sand fine to uttrafine auth\ serlc.itic. weakly shale parted.
Quartz, minor intergranular sericitlc matrix. with stress ovefprint genic pyrite. Trac"es St ressed, but devoid of metasomatic
Sparse discordant quart:: veins. (postdates veins). detrital schorl •zircon. features. .

935 059 Weathered. Sericitic Protoguartzite. Relict Incipiently stressed. Oxidised/leucoxenised Affinities with 935016. 935031. but
framework of subangular to sub rounded quartz, Weak Jy bedded ~ si lty, clastic opaques, rare trending towards a feldspathie lith ic
subordinate kaol inised pelite clasts, minor de' medium sandy fine schorl. zircon. Minor sandstone. Finer detai I obscured
graded feldspar. Quartz, kaol inised sericite sandstone. oxidised pyrite, matri by weathering effects.

935 085 Metasornatised Orthoquartzite. Relict anguTar to Poorly, trend bimodally Semi-pervasive Patchy differential metasomatism
subrounded quartz framework with minor phlogo- sorted (medllJm sandy keol in (after phtogo- (phlogopiteJhastingsiteJhedenbergite)
pi tic chert, felsite clasts. Phlogopitic cherty fine ssnd, s i It). pite). Rare, extremely apparent Iy reflects irregular
matrix with patchy hastlngsite, hedenberglte. Locally slumped. fine pyrrhotite. sericite/carbonate cement.

935 090 Hetasomatised Orthoquartzite. ReI iet framework Closely analogous to Locally conspicuous, Close affinities with 935085, wi th
of subangular to rounded quartz, minor chert 935085, with s.imi larly fine to u\trafine pyri similarly patchy development of meta-
clasts. Weakly phlogopitic. cherty quartz matri relatively high matrix/ Traces pyrrhotite. ,a, somat ie Ca-si I icates. Relatively high
with sparse patches actinolite. Minor actinol Iti~framework ratio. diopside-hedenbergite. matrix/framework ratio reflects

935 142 Ortho'luartz i te. Framework of weakly overgrown Poorly sorted. gritty~ Rare reworked quartzit Closely analogous to 935016.s68~p,ng.
quartz (subangular to rounded). minor chert fine to medium sand. clasts. Thinly dlssemi relatively poorly sorted. No

j
(T.S. 37275 ) fragments. Sparse intergranular quartz/variably Incipiently stressed. ated detrital zircon, metasomatic features.

Fe-stained sericitic matrix with oxidised pyrit schorl. teucox. opaque

i
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Sample No. Classification . Composition Fabric Accessor i es Cornnents
935 145 Orthoquartzite. Framework ot subangular to Moderately- to well- Hlnor traces detrital A'finities with 935010. 935031. 935142.

rounded quartz, minor chert, leached pyritic sorted. weakly bedded, tourmal ine, .zircon, Leached/ferruginised pyritic clasts,
(T.S. 37276) 1clay pellets. Oxidised pyritic sericite/ slightly coarse. sandy. leucoxenic semi-opaque .semi-nodular, apparently weakly re-

minor overgrowth quartz cement. Medium sand. ~Jorked. Incipiently stre$~ed. Unmeta-

(.,
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Eleven specimens were received, in three groups, for petrological
examination, and are briefly described in the attached tables. Descriptions
incorporate data from stereobinocular and petrological microscopic
examination of representative thin-sections and offcuts. Specimen 935335
was examined in polished section to confirm the partly oxidised sulphide
assemblage.

Summary

With the exception of 935250, which is a mildly metamorphosed rhyolitic tuff
with affinities to the Mount Read Volcanics, all rocks are representative
of a mildly contact-metamorphosed sequence of quartzose psammopelites. These
rocks grade from massive orthoquartzite to relatively pelitic intercalations
of shale and quartzose siltstone. Psammites tend to be bimodally sorted, and
general features are consistent with a fluviolacustrine mode of deposition.

Contact effects are of marginal character and generally marked by
recrystallization with only minor mineralogical changes. Pelitic types may
exhibit hornfelsic spotting (cordierite hornfelses). Similarly, rather incipient
metasomatism is reflected in patchy development of Fe-Mg micas (in part
replacive after cordierite) and semi-ubiquitous development of secondary
(as distinct from relict detrital) schor I in minor trace amounts.

Non-penetrative stress effects postdate the contact-metamorphic features and
are consistent with a subsequent low-greenschist facies regional metamorphic
phase.

Specimen 935247 is a weakly garnetiferous quartzite andappears toreflect
metasomatism of accessory primary carbonate. 935335 includes spongy, partly
oxidised pyrite aggregates with associated marcasite representing altered
pyrrhotite. The secondary pyrite is partly recrystallized consistent with the
recrystallized vein-quartz paragenesis evident in thin-section. Subordinate
galena and extensively degraded chalcopyrite are present and traces of cloudy
1scorodite suggest the former presence of traces of arsenopyrite.

D. Cowan. B. Sc.
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i Sample No. Classification - Composition Fabric Accessories Comments
93; ,., erlCl c r oguar 21 e. ramewon, or suoangu r COrlY l;:O mooerat:elY l\ellCt aetrnal zIrcon. I idly grelsened (muscovltised) ortho-

to~ubround quartz, thinly disseminatedchert sorted, weakly bedded, rutile, tourmaline. quartz i te wi th secondary mica post-
(T. 5. 37542) fragments. feldspar grains. Matrix/cement of fine to medium sand. Spcrllldic clots secondar dating seric!t!c matrix/quartz

intergranular quartz. sericite films. Sporadic Irregular discontinuous muscovite, sericite. ve inlets.
n",," ,.In'." v.;n'."

935 174 Serlcitic Pellte. Alternating lenses/bands of Biotite-spotted. 5 li ght Y Minor clastic mus- Biotite clots apparently represent
i bi ot He-sta i ned serlcltlc shale. serlcite- hornfe15 i c. Rel i~t covite, opaques, tour- altered cordierite blasts (spotted
I quartz-cemented, slightly sandy quartz sub- Co millimetric mal ine, zircon. Minor hornfels); include bulk of trace-

siltstone. bedding, locally slumpe traces metasomatic accessory metasomatic schorl.

935 176 Serlcitic Quartzite. Framework of angular to Massive fine sand to Minor traces detfi~11 Moderately recrystallized (hornfelsed),
sub round quartz, minor chert quartzite clasts. bedded, poorly sorted schor1. zircon, pe1ite but restricted to matrix and fine
Granular quartz cement with minor sericite coarse sandy, fine to clasts. muscovite flake • sand fraction. limonite is exotic
films. clots. Sporadic late 1iman i t ic fractures medium sand. (oxidised) opaques. ( introduced). impregnates sericite

935 181 Sericitic Quartzite. Recrystallized silt- to Weakl y shale-partedl Traces detrital opaques c10ly.Recrystallized quartzose psammope lte
fine-sand-sized quartz. subordinate to minor bedded siltstone, schorl, rare zircon. with affinities to 935174,. but

I sericite. pale phlogopite. minor sericitised silty fine sandstone. Rare oxidlsed pyrite devoid of altered cordierlte.
feldspar. Minor concordant recrystall ized quart (in vein-quartz).

935 185 Sericit!c Quartzite. Partly recrystalI izea; Blmodally sorted, Traces re1 ict detrital Simi lar to 935161. but relatively
sllt- to medium-sand-sized rei ict clastic slumped. Weak schorl, rut i Ie, zircon, sericitic. Mild contact-metamorphic!,

(T.5. 315461 quartz., sericite matrix/cement with miner meta- hornfelsic overprint. muscovite. oxidised netasomatlc effects analogous to
i somati~ phlogopite, schor I • opaques. those in 935161, 174. 176, 181.

CM5 81/6/45

935 206 Phlogopitic-Sericltlc Quartzite. Recrystallized Bimodally sorted. Traces reI ict detrital Simi lar. closely related to 935185
s i It- to medium-sand-slzed clastic quartz weakly sha Ie-parted. schorl • zircon. opaques (CM581/6/44). Mildly cQntact-meta-

(T. S. 37547) wi th intergranular semi-serlcltic muscovite, slumped. Weak Iflhorn- leucoxenic semi-opaques morphosed!metasomatised (phlogopite,
minor pale phlogopite, sparse pale schorl. felsic overprint. traces pale schorl) .

935 209 Muscovite-Quartz Hornfels. Fine to semi- Hornfelsic with Conspicuous rei ict ,'\arglnally hornfelsed, sl ightly
seric/tic mUSCOVite, subordinate to minor incipient crenulated, detrital leucox. semi- quartzose 5 i I ty shale, spotted with
closely intergrown quartz. Sporadic recrystal- slaty overprint. 0p<llIques (replaced by :Jegraded 1cordierite. Very
tized/contorted quartz. veinlets, ~ht~gopitised rutile). T~~~es de:~ i ta incipient tourmallnisation.

935 247 / Garnetiferous Quartzite. Pol~~on~I~~uartz • Vague relict siltyto Thinly disseminated HorntelSea SIlty ortnoquartzlte.
with minor sericite, fine-grained impregnations medium sandy clastic rei iet detri tal schor I,

Garnet appears to represent meta-
films of andraditic garnet. fabric. Patchy re- zircon. Patchy oxidised

somatised veinlet and minor accessory
crystal I ized vein-quart 'pyrlte films. matrix carbonate.
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Sample No. Classification - Composition Fabr ie Accessor i es Cooments

935 249 Mica-Quartz Hornfels. Semi-sericitic muscovi te Fine-grained horn- clastic opaques. rare Marginally hornfelsed/incipiently
with subordinate. closely intergrown quartz, felsic with relict zircon, detrital metasomatised silty shale/shale,
pale phlogopite. Thinly disseminated silty to pelitic schor 1• Sparse b iot i te ar9111aceous quartzose s i 1t i nter-
metasomatic schorl. sedimentary features. veinlets. calatian.

935 250 Rhyolitic Tuff. Quartz. minor 51 I lelTled oorlY sorte~! lapllll ~Issemlnatea magnetite. (:)uoaqueous lithlc-crysta~ tufT
feldspar. chloritised biotite crystals/ frag- psammitic tuff with Traces epidote. rare with authigenic quartzofeldspathic

(l.S. 37551 ) ments, frequent rhyo! itic lava and minor tuff patchy hornfelsic ,e- pyrite, smoky apatite. cement. Vaguely polymetamorphic, but
. clasts. ~h!ogoplte-sericite-:tainedmicro- crystal! ization. weak tectonic fabric Is incipient only.

.

eMS 81/6/46

935 335 Pyritic Quartzite. Polygonised quartz with ReI ict. weakly shale- Traces fluorite, Quartz-pyrrhotite-veined metaquartzlte
subordinate, but variable intergrown chlorltlse parted, silty fine cove! I ite. cloudy with Ilretrogradell chlorite-pyrite

(loS. 37552) phlogoplte. Patchy vein-type quartz with sandy clast Ie fabric. anglesite. cerussite, assemblage. Secondary salts poorly
Intergranularto semi-massive pyrltised recrystallized veins. scorodite. Semi- resolved. Patchy ret iet galena,

"' I"
.. 'p' .

pol i;h;d"~~~'~'i~n:"
N.B. : Secondary pyrite partly reerystall ized

(accessory marcasite).

i
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REPORT eMS 81/8/24

Seven 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.

Summary

The bulk of this suite comprises contact-altered, fine-grained psamrnites

"grading" from impure orthoquartzite to arkosic types. These are

characterised by pervasive development of metasomatic hedenbergite

(i, actinol ite, phlogopite), which appears to have replaced primary

carbonate (1ankerite) cement. A few of these sediments are weakly

argillaceous or shale-parted, and argillaceous components tend to be

phlogopitised. Hornfelsic recrystallization is evident, but is not marked

and this enhances the metasomatic (as against strictly metamorphic) nature

of the alteration.

Specimen 935624 is a relatively pelitic sediment and similarly reflects

marginal contact-metamorphism. Specimen 935619 is a diopside (-hastingsite­

magnetite) skarn and apparently represents an altered carbonate facies •

H.W. Fander, M. se.
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Sample No. Rock Type - Composition Fabric Minor Minerals C:>nments

9)5 619 Diopside Skarn. Oiopside with conspicuous Medium-grained, crudely Minor traces fluorite. Apparently a skarnised carbonate
magnetite, subordinate to minor hastingsite. banded. with inter- grossular-andradite. facies. although evidence ; s rather

(T. s. )8277 ) thinly disseminated pyritised pyrrhotite. granular hastingsite. Patchy, late. serpent- negat ive (lack of metasomatised
lnous chlorite alterati n. clastic features).

9)5 620 Hedenbergite "Skarn ll
• Hedenberg I te WI th Relict. sub- to mi II i- Cloudy sphene (after Contac t-metasomat I se~/recrysta II i zed

variable proportions recrystall ized clastic metric bedding, silty clastic opaques). Minor labile siltstone. Hedenbergite
quartz, poorly-twinned 10 I i goc 1ase. Patchy shale-parted clastic hsstingslte. dis- replaces banded carbonate cement with
poiki I itic adularia, fine-grained phlogopi teo fabric. seminated pyrite. shaly partings preferential!y phlogo-

9)5 621 Metaquartzite. Fine polygonal quartz wi th Even-grained, quartz- Disseminated rei ict Hornfelsic-recrystalJizeij or tho:
minor intergranular sideritic carbonate, chlor- it ic, with faint detrital zircons. rare quartzite. Siderite. chlorite
itised 1phlogopite. Disseminations, veinlets rei ict bedding. apatite, schorl. apparently after intergranular phlogo-
pyritlsed pyrrhotite + chalcopyrite. Traces muscovite. plte; contemporaneous pyritisation of

9)5 622 Hedenberg i te IlSkarnll
• Hedenbergite and weakly Rei ict, sub- to mi II i- Minor actinolite. Essentially similar to 9~~?~tl~~·~v.

recrystallized, s i It- to fine-sand-sized metric bedding. fine traces sphene, arseno- but non-feldspathic. Skarnised
rei ict detrital quartz in varying proportions. sandy silty clastic pyr i te, pyrrhot i te. 1ankeritic quartzose fine sandy

fabric. pyrite. si Itstone.

935 62) Hedenberqite "Skarn". Weakly recrystall ized Faint rei iet bedding Disseminated. extensive Close affinities with, and essentially
fine-sand- to silt-sized rei ict detrital quartz with sparse discordant Iy pyritised pyrrhotite transitional between. 935620 and
with subordinate/variable intergranular hedenbergite veinlets. traces arsenopyrite. 9)5622.
hedenbergite. Hinor albite. Rare sphalerite.

9)5 624 Quartz-Mica Hornfels. Hicrogranular quartz Hornfelsle with rei ict Rare sericitised Narg ina ii y contact-metamorphosed,
with varying proportions semi-sericitic 1slumped pelitic cordierite porphyro- shale-parted quartz siltstone.
muscovi teo minor partly degraded biotite. bedding (shale-parted blasts. T.,aces rei ict Biotite ;. titaniferous. possibly
Sparse quartz(-muscovite-biotite) veinlets. s i I tHane). detrital zircon, schorl metasomatic.

I

9)5 516 Hedenberqite-Actinol ite I'Skarn".Weakly Rel ict, mi Idly slumped/ Traces cloudy spHene. Affinities with 935620, 622, 62);
recrystall ized rei ict detrital quartz with shale-parted, fine rare partly pyritised 51 ightly lower metasomatic grade.

(T.S. )828) variable proportions actinolite. hedenbergite. sandy to silty clastic pyrrhot ite. Rare Shale zones partly phlogopitised.
Minor feldspar, patchy phlogopite. sericitic fabric. apat I te lenses. Sublablle (feldspathic), weakly

••

~,

I
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Ten rock samples were received for thin-section preparation and

petrological examination. The offcuts were potash-stained where

applicable, and sulphides were studied and identified under the

stereobinocular microscope. Each rock is described in the accompanying

table.

Summary

Several rocks are metasomatised quartzose sediments, and a few are

metasediments which were first metamorphosed, then metasomatised.

Two porphyritic rhyolites occur, as well as a skarn.

The metasomatised sandstones show a gradation from low-grade

(627. 630, with pumpellyite) to high-grade (647. 648, with garnet,

diopside); the end-product of this process is the skarn (650).

The metaquartzites are contact-metamorphosed sediments assigned to the

albite-epidote hornfels facies.

Sulphide mineralisation in all rocks (630, 632, 633. 638. 640) is

epigenetic; 632 contains the greatest amount and range of sulphides,

which were introduced after the rock was hornfelsed.

H.W. Fander. M. Sc.
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Sample No.

935 627

(T.S. 38605)

Rock Type - Composition

Hetasomatised Sandstone. A few grit-sized
quartz grains in finer clestic qvartz matrix;
cement replaced by granular pumpellyite.

Fabric

Clastic textures well-
preserved; some bedding
Clastic quartz is
stressed.

Minor Minerals
Clastic heavy-mineral
grains - oxide opaques,
zircon - farmbands.

Comments

R~placed cement may have been a
carbonate. Pumpellyite is regarded
as a low-grade mineral.

Broadly similar to 627; relati ....ely
low-temperature metasomatic
assemblage. Carbon is 1hydrothermal.

Originally a hornfels (low-grade

Mlcrogranular sphene.
Small dendritic
pyrrhotite patches.
K-feldspar veins.

Galena partly oxidised
to anglesite. Scattered
muscovite. Detrital
zircon.

InL rellCL ueuulng

Generally microgranular

and clastic textures.
Mostly flne·grained.

textures; uniform
fabric, faint
orientation.

etasomatlse uartZlte. naln y small lnter-
locking quartz grains; lenses of coarse
pumpellyite, patches and ....ei.ns of carbonaceous
matter.

quartz, s~11 random phlogopltlc biotite
flakes; granular pyrite, sphalerite, galena;
poikiloblastic arsenopyrite.

935 o3u

935 632

935 633 Greisenlsed Porphyritic Rhyolite. Corroded
quartz phenocrysts; feldspars replaced by
topaz, sericite, biotite, fine-grained quartz­
musco.... ite-biotite groundmass.

Groundmass textures are
altered felsitic.
Faint flow-al ignment.

Fine ~yrite films and
veinlets.

Almost certainly a mino~ or shallow
i~trusi ....e. Greisening was apparently
barren, but Sn/W assays recommended.

935 636 Ferruginised Metaquartzite. Oominantly inter­
locking small quartz grains; small irregular
patches, veinlets and films of goethite.

Finely granular,
uniform and featureless
l1icrofractured.

None detected. Goethite introduced after fracturing,
but fine sulphides (1pyrite) may
have been present.

935 638

935 600

Altered Porphyritic Felsite. Corroded quartz
phenocrysts set in a felsitic groundmass of
fine quartz and fine sericite, with musco.... ite
patches.

Pyritic Metaguartzite. Finely-granular to
interlocking quartz, very small sericite and
phlogopite flakes; scattered fine pyrite.

Typical felsitic
textures in groundmass.
Faint flow-all~nment.

Micas show some
preferred orientation.
Uniform, fine-grained.

Fine tourmaline
needles. Granular
pyrite aggregates
throughout.

Muscovite-pyrite-
arsenopyrite veins.

Closely resembles 633; felsitic
textures better preserved. Minimal
greisening only.

May be related to 632 and possibly
fresh equivalent of 636. Low-grade
metasediment.

935 .'7 Metasomatised Sandstone. Bands of coarse/
fine clastic quartz, Interstitial and massive
garnet, wollastonite. diopside; phlogopite­
quartz "bands.

Rei ict clastic textures
coarse to fine sand­
size. Replacive
textures.

Small ferrohastingsite
crystals in phlogopite
bands. Trace epidote.

Broadly similar to 627, 630,
but more extensively metasomatised;
distinctly banded.

935 608 Metasomatised Sandstone. Relict clastic quartz
grains embedded in garnet (grossularite) and
diopside; interstitial K-feldspar in places.

Fine-sand with a few
coarser, rounded grains
Extensively replaced.

Patches of coarse
carbonate. Micro­
granular sphene.

Very similar to 627. 630. 64].
Garnet is Ca-Fe variety. Extensive
metasomatism.
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Samol e No. Rock Type - Composition Fabric Minor Minerals Corrments

935 650 Garnet-Oiopside Skarn, Mainly massive granular Typical coarsely- Intergranular goethi te Presumably represents end-product
grossuJarite. with embedded and interstitial granular skarn fabric. fi lms. especially in of pyrometasomatism as occurs

(T.S. 38654) diopside and quartz. No rei iet features. diopside. progressively in the other rocks.

I
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five specimens were received for petrological examination and since all

five rocks exhibit essentially similar features, brief descriptions were

prepared in tabulated form. Descriptions incorporate data from

stereobinocular and petrological microscopic examination of representative

thin-sections and offcuts, and include interpretative comments.

Summary

four of the five specimens can be classified as weakly polymetamorphic

quartz-mica hornfelses and are characterised by white-mica-quartz-(phlogopite­

biotite) assemblages. Accessories include cordierite, andalusite and

garnet, consistent with mid albite-epidote hornfels facies of contact­

metamorphism. Minor boron metasomatism is indicated in weak, but variable

and rather ubiquitous development of fine-grained tourmaline (schorl).

Post-hornfelsing tectonic slaty cleavages are evident, but are non-penetrative.

The fifth specimen is a rhyol itic tuff with weak contact-metasomatic

alteration effects, but devoid of definite hornfelsing recrystallization

features. This rock enhances the lithological association of argillaceous/

quartzose sediments, and acid igneous facies (tuff, tuffaceous psammopelite

and rhyolite-porphyry) •

D. Cowan, B. Sc.
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935666 Spotted Hornfels. Fine to semi-sericitic white Weakly sheared (slaty) Rei ict detrital zircon Albite-epidote hornfels facies

(T. S. mica with minor closely intergrown quartz. spotted hornfelsic, Ieucox. semi-opaques. contact-metamorphosed shale with

39327)
Frequent extensively muscovitised 'cordierite, with relict pelitic Minor semi-concordant incipiently retrogressive slaty
subordinate similarly altered andalusite por- microlaminations. vein-quartz. overprint. Pervasive fine to ultra
ohvroblasts. Oisseminated schorl. fine metasomat ic schorl

935673 Metapsammite. Weakly recrystallized framework ReI ict, locally Rare microscopic Shale-parted argillaceous ~rth6-

of silt- to medium sand-sized quartz. Horn- slumped, shale-parted, garnets. Relict detrit I quartzite with marginal contact
felsic, fine-grained muscovite-quartz matrix silty fine to medium zircon, leucox. semi- effects, analogous to those in
with subordinate phlogopite. Spotted hornfelsic sandy clastic. opaques. Traces schor I 935666. Mildly retrogressed
shale oartinos. pvri t ised ovrrhot i te. (sericitised cordierite hlastsl.bu

935745 Hornfe Ised "Rhyo lite". Disseminated relict Relict, quartz-biotite' Traces metasomatic Relict fabric suggest '~'I" ~u.

phenocrystal quartz embedded in semi-sericitic porphyritic, fine- schorl. Vague mus· "porphyry" (porphyritic micrograni
muscovite/sericite-stained quartz aggregates grained, weakly covite pseudomorphs, -minor intrusive. AI terat ion
with disseminated sericitised ?biotite, sparse banded. Honfelsic. phenocrystal feldspar. closely analogous to 935673 (weak I)
aarnets (almandine sim. Q'l'i67'l). oarnetiferous incipientlv tourmal·

935750 Rhyol itic Tuff. Variably sericite-biotite- Poorly sorted Traces secondary Finer detai Is Inlsea norntelS.
stained rhyol itic lava, subordinate rhyolitic (agglomeratic) tuff actinol ite, ankerit ic obscured, but fabric is consistent
tuff clasts, frequent quartz crystals/fragments with partly moulded carbonate, patchy with subaeri a I lithic-crystal tuff
with sparse, similarly altered quartzofeld- clasts. Weak tect6nic epidote. Minor late (?Mt. Read Volcanics).lncipiently
spathic matrix.Disseminated maonetite minor cleavaoe. chlorite (after biotitE l.contact-metasomatised weaklv

935789 Hornfelsed ?Tuff. Dissem inated "vo Ican il!tl' , ",. fine-grained, horn- Minor traces meta- PI' . h' b' "\!leareo.e ItlC zones ex I It vague

(T. S. quartz grains in semi-sericitic muscovite/ felsic, with incipient somat ic schor I • relict shardy microtextures, con-

39331)
microcrystalline quartz matrix with patchy pale slaty overprint.Relict sistent with (?mildly reworked)
biotite. Sparsely disseminated leucoxenic banded, s i I ty to sandy subaqueous tuff/tuffaceous pelite.. • 1 .•• . I' • ... ..·.1 n,c:',.c

'c c ~ " .~

~
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Rock Samples From Dalcoath Area

Six rock samples were received for petrological examination; thin-sections

were prepared and offcuts were subjected to potash stain tests.

Summary

This suite comprises two igneous rocks and four sediments; all showing

varying degrees of alteration, though the quartzite (935876) is almost

~ unaffected.

935814 is a greisenised granite but, since the feldspars are completely

altered, its original composition is not precisely known; the combination

) of quartz and muscovite replacing feldspars suggests that these were

orthoclase. 935822 shows an unusual type of alteration, as here the

feldspars are replaced by andalusite.

The calc-silicate assemblages represent very selectively metasomatised

reactive material, presumably carbonate, occurring as bands, lenses and

very thin laminae.

All samples were checked under a short-wave UV source, but no fluorescence

~ was detected.

H.W. Fander, M. Sc.

)
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Sample Central Mineralogical Service~
Nn Rock Tvoe - Comoosition Fabric Minor Minerals Comments
935 814 Greisenised Granite. Coarse anhedral quartz, Coarse intrusive Traces of pyrite, .Termed "gran i te" in a broad

(T. S. subhedral feldspar replaced by muscovite-quart fabric; weakly chalcopyrite. Fine sense because feldspars

403°7)
intergrowths; abundant replacive' arsenopyrite stressed, micro· scorodite from completely replaced, but
crystals. fractured minerals. oxidation of arseno- probably originally orthoclase.

lovrite.
935 822 Metasomatised Quartz Porphyry. Euhedral Typical porphyritic, Sma 11 ,dendr i tic Here, the metasomatising mineral

phenocrysts of inverted beta quartz set in medium-grained fabric; muscovite patches. is andalusite; unusua 1, but not
medium-granular quartz; all feldspar replaced minor intrusive. Fine magnetite unknown. Original composition
by granular andalusite. associated with presumably granitic.

andalusite.
935 888 Skarn. Predominantly finely granular diopside, Finely granular. Quartz Ultrafine epidote. Appears to have been a carbonate

with scattered andradite garnet crystals and inclusions all a Ii gned Possible trace of rock with layers of sand-size
patches of strongly stressed quartz. and have relict clastic 1sphalerite. quartz with carbonate cement.

textures.

935 876 Quartzite. Coarse-sand size, sub rounded quartz Occasional bands of Irregular masses of A hematitised orthoquartzite,
and mosaic quartz grains set in fine-sand coarser grains,but hematite. A few chert stressed and partly re-
(0.1 mm) quartz grains, with interstitial generally poorly- grains. Ic:rysta 11 ized. Featureless and of
hematite and quartz. sorted/sized. simple composition.

935 887 Metasomatised Siltstone. Silt-size sunangular Finely banded, with Zoisite-epidote Very selective metasomatism
to sub rounded quartz grains, interstitial thin diopside laminae. patches intergrown on an intricate scale,
ultrafine quartz, K-feldspar; lenses, bands Relict clastic with other calc- presumably carbonate laminae
of diopside/andradite. textures. s i I icates. in siltstone.

972 224 Banded Calc-Silicate Rock. Alternating bands Medium-grained textures A few Intergranular Assemblage and fabric suggest

(loS. of microgranular quartz, and granular Banding is inherited. Mn02 films. a banded carbonate/sandstone,

40312) diopside with andradite porphyroblasts. selectively metasomatised.

~
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REPORT CMS 82/5/38

Eleven rock samples were received for petrological examination and, as

several of the rocks are essentially similar, brief descriptions were

prepared in tabulated form. These incorporate data from stereobinocular and

petrological microscopic examination of representative thin-sections and

offcuts, and include interpretative comments.

Summary

This suite consists entirely of contact-metamorphosed rocks, typically meta­

sedimentary, but including subordinate meta-igneous types. Sediments are

quartzose clastic types ranging from poorly sorted psammitic to shale-parted

psammitic and pelitic. Relict sedimentary fab-rics are consistent with variably

slumped fluvial sedimentation. Igneous rocks are represented by two hornfelses

with relict fabrics consistent with porphyritic rhyolites or minor granitic

intrusives.

Metamorphic assemblages comprise quartz and muscovite ~ biotite-phlogopite,

garnet, cordierite and andalusite. A few rocks exhibit greisening-pneumatolytic

or mild metasomatic effects with disseminations and quartz vein-related

concentrations of schorl, topaz, locally garnet, fluorite and beryl. Late stress

and mild retrogressive effects are more or less ubiquitous and give the suite,

as a whole, a certain polymetamorphic character. The hornfelsing/pneumatolysing

granite is not represented in the present suite •

Fine-grained Fe-sulphides, typically pyrite, but "retrogressive" after

pyrrhotite, are semi-ubiquitous in the metasediments. Relationships are confused

by the late stress effects and partial mobil isation into microfractures, however,

the Fe-sulphides and extremely rarely associated sphalerite are conceivably

ultimately syngenetic in origin.

D. Cowan, B. Sc.
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Sample Central Mineralogical Services
No. Classification - Composition Fabric Accessories Comments
795694 Psammitic Hornfels. Re I ict detrital quartz, Semi -brecc i ated to Traces fine to ultra- Hornfelsed, subsequently fractured

(T.S.
minor argillised feldspar grains with a semi- fractured, hornfelsic. fine metasomatic argillaceous orthoquartzite (trend

42313)
sericitic muscovite/microcrystal1'ine quartz Re I Ict slumped s I I ty schod. Rare rei Ict subarkose) • Pyri te is secondary
matrix. Minor phlogopite, disseminated fine to medium sandy detrital schorl, after pyrrhotite, partly mobilised

g"" aarnet. PYr i te films. clastic. zircon. Into fractures.
795695 Pel It ic Hornfels. Quartz and fine to semi- Weakly sheared, horn- Conspicuous detrital Re I Ict framework includes sparse

sericitic muscovite with minor fine-grained felsic, with stressed/ leucoxenlc seml- "volcanic" quartz grains, s I I Ic i f i ec
metasomatic schor I. Minor quartz(-sericite) crenulated vein-quartz. opaques, minor zircons. felsltic lava clasts. Hornfelsing

~'f.·ll_ veins. Rei ict bedded s i I ty effects are weak In comparison to
to sandv oelltlc. 694 oredate mil d stress ohase.

795696 Psammopelltic Hornfels. Quartz wi th sub- Hornfelsic. Relict fine ReI ict detrital opaques Affinities with 694; relatively
ordinate/variable seml-serlcltlc muscovite, to medium sandy silty rare zircon, schorl. phlogopitlc/garnetiferous. Pyrite
phlogoplte, disseminated garnet, fine-grained clastic. Semi-laminated Rare spongy clots of is secondary after pyrrhotite,

':l7~ pyrite, ser Icit i sed indeterminate feldspar. incipiently sheared. sphalerite. at least In part, spha Ier He 'I n
isolated crude microlenses.

795697 "Metarhyolite". Re I ic t quartz, ph Iogop i te- Hornfel sic. ReI i ct Minor I eucoxenic semi- Hornfel sed/al tered ("grei sened")
muscovite-stained alkal I feldspar phenocrysts flow-structured, opaques, sparse and subsequently mildly stressed
in a similarly altered/partly recrystallized porphyry-I Ike, felsitlc metasomatic topaz. "rhyo lite porphyry". Probably

~.2.- quartzofeldspathlc groundmass. Sporad it Mildly stressed. a minor intrusive.
topaz-quartz veins.

795698 Siii c If jed Psamm Ite. Re I Ict detrital quartz Re I ict poorly sorted, Minor traces detrital Quartz-veined/silicified quartzose
grains with fine to microcrystalline quartz/ weakly bedded, medium zircon, schorl. 111 nor sandstone. Garnet concentrated in

(+·s_ minor sericite matrix supplemented locally by sandy clastic. Trend traces metasomatic/ narrow selvedges marginal to quartz
films of garnet. Sporadic quartz veins, quartzitic. Stressed/ vein dravlte, muscovite veins; metasomatic. Pyr i te part Iy
nvrite di~~eminations Ir~rrv~tall ized vein~, after o' .L ,i te

795699 Psammltic Hornfe I5.. ReI ict detrital quartz Re Ii ct psammitic Detrital zircons. Fairly typical low-grade hornfelsed/
with matrix of phlogoplte, mlcrogranular (simi lar to 698). Horn- Minor patches of late mI Id I,y metasomat Ised (phlogopite)

~,,+-.... quartz, mi nor seml-sericltic muscovite, felsic, recrystallized "retrogressive" argillaceous orthoquartzite. Late
disseminated films, clots of fine-grained matrix. Weak late chlorite (after stress-induced pyritlsation/
pvrlte. stress, fracturinq. phloqopite) • chloritisation.

795700 Actinolite Rock. Actinolite with relatively Medium-grained, semi- Traces 1ar~p-nop'(ritp., ~ont4~t-m~tQ~~~ti~ ftlr.illo~ \l/ith

minor quartz, sporadic fol iae of laic, banded, mildly minor traces chalco- disseminated vaguely banded
102.·(._ phlogopite; mi nor albite. Disseminated stressed, sheared, pyrite. sulphides. No real Indications of

pyritlsed pyrrhotite, ankeritlc carbonate. microfractured. primary lithology, but general
"mpt ..~p";~~".~r,," rh~r~r.~r;c.;r~

795549 Pel It ic Hornfels. Quartz, semi-serlcltlc Weakly sheared, vaguely Traces metasomatic Weakly sheared, retrogressively
muscovite and phlogopite in varying spotted hornfelslc. schor I , pyritised ser icit Ised/muscov it Ised "spotted"

lOS"" proportions with disseminated i II -def Ined Rei Ict shale/silty pyrrhotite. late hornfelsic metapelite. Fe-sulphide
sericitic, degraded ?cordierite, muscovitised shale-parted, s i I t y secondary siderite. is semi-bedded, conceivably
?andaluslte porphvroblasts. Ipe lit it. "svnqenetlc".
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Sample Central Mineralogicar Service'
No. Classification - Composition Fabric Accessories Comments

795550 "Metarhyo I i te". ReI ict quartz, frequent Closely analogous to Traces poikil itic Close affinities with 795697. but
sericite-pseudomorphed feldspar phenocrysts; 795697. Weakly fine-grained schorl, with a quartz-sericite{-garnet)

Ill ...
kaol initic quartz-sericite groundmass. sheared. minor traces pyrite. assemblage in contrast to quartz-
Disseminated garnets; late siderite phlogopite(-muscovite-topaz).
imorel1nat ions'

795836 Psammitic Hornfels. Quartz with subordinate/ Hornfelsic, re lie t ReI ict, detrital zircon Relatively slightly higher grade
variable proportions fine-grained muscovite, shale-parted, poor Iy titaniferous semi- contact-metapsammite with sparse

12D'.5_ variably chloritised phlogopite. minor chlorit o sorted, sandy clastic. opaques. Minor traces retrogressiNely altered andalusite
ised/sericitised andalusite. Quartz vein with Very incipiently fluorite {in quartz- Weak late chloritisation of micas
disseminated bervl biotite. stressed. bervl veinsl. is stress-induced.

795837 Psammopelitic Hornfels. Quartz with sub- Hornfelsic. Re I ict ReI ict detrital zircon Incipiently stressed, moderately

{T.S. ordinate/variable proportions muscovite, slumped, shale-parted, ruti Ie. Traces partly retrogressively sericitised

42323}
biotite, extensively sericitised/kaolinised medium-grained, pyritised pyrrhotite. andalusite-cordierite-bearing
cordierite. partly muscovitised andalusite. sandy clastic. Very Rare fluorite films. quartz-mica hornfels, weakly

13Ir~ incipiently stressed. mineralised with Fe-sulphides.

~
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Dalcoath Granite Area Rocks

Five rock samples were received for petrological examination; thin-sections

and three polished sections were prepared, and are briefly described in the

accompanying table.

Summary

All five rocks are low-grade metasediments, with evidence of metasomatism

postdating a regional m~tomorphic phase. The I ithologies were mostly

quartzose, i.e. orthoquartzites, ranging into laminated argillaceous

... quartzites; onewas a shale and was metamorphosed to a spotted schist, with

subsequent replacement of the ?cordierite spots.

Metasomatic minerals are widespread and diverse, but not abundant; they

include pyrrhotite, pyrite, chalcopyrite, galena, sphalerite, ?arsenopyrite,

phlogopite, fluorite, muscovite and tourmaline.

H.W. Fander, M. Sc •

...
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Rock Tvoe
Central Mineralogical Services

No. - Comoosition Fabr i<; Minor Minerals Convnent.
795838 Metasomatised Quartzite. Framework of sma 11 ReI ict clastic Sulphides are pyrite Original rock was an ortho-

(T.S. stressed, sub rounded quartz grains; inter- textures preserved; with pyrrhotite quartzite, perhaps weakly

42520) stitial replacive chlorite, scattered faintly bedded. inclusions, minor argillaceous. Very mild but

57-8....
epidote and sulphides. Fine-sand sizes. trace·chalcopyrite. pervasive metasomatism.

795839 Metasomatised Quartzite. Mostly small quartz Some clastic textures Quartz~fluorite- Broadly simi lar to 838, but finer-
grains with fine interstitial, rep Iacive preserved. in coarser muscovite veins.Pyrite, grained; more pervasively meta-

6/'4-... phlogopite and muscovite, with sulphides grains. Featureless, pyritlsed pyrrhotite, somatised, with younger veining.
and fluorite. fine-grained. 7chalcopyrite.

795840 Metasomatised, Spotted Schist. Ovoid spots of Uniform rock, with Main sulphide is Rock is a regionally metamorphosed
pale phlogopite, replacing 1cordierite, in definite preferred pyrite as irregular shale, subsequently metasomatised.

{,l7,.. matrix of fine matted sericite with quartz; orientation. Fine- crystals with < 30 ~ Sulphides are semi-conformable,
sulphide veins, patches. grained. inclusions of galena, crosscutting, and dispersed.

. sphalerite, pyrrhotite.
795841 Metaquartzite. Dominantly composed of small Weak preferred orient- Coarser fluorite Original rock may have been a

interlocking, clear grains of quartz; ation, but otherwise patches, veins, with chert, or a fine-grained ortho-

90.... scattered sma II muscovite flakes and colour- featureless. No semi-opaque rutile. quartzite. Sn assay may be
less fluorite patches. clastic textures. Trace fine 7molybdenitE .advisable.

795842 Banded Micaceous Metaquartzite. Bands of Banding ref1 ects Scattered fine Rock was a laminated shale/

(T. S. quartz wi th interstitial sericite, phlogopite; primary lamination. pyrrhotite, pyrite, sandstone; mildly metamorphosed,

42524) alternating with bands of matted fine Clastic textures in 7arsenopyrite, fluor i tE ,wi th I itt Ie change in structure.

IO~~
sericite, with ultrafine 7graphite. quartz. tourmaline.

~,....
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REPORT CMS 82/7/9

Seven drill core specimens of Dalcoath Granite were received for
petrological examination, and brief descriptions with particular emphasis
on contrasting intrusive types. Representative thin-sections were prepared
and examined in oblique incident and transmitted light. Offcuts were stained
for K-feldspar. No pol ished sections were prepared, although individual
samples may warrant mineragraphic examination on thebasis of assay data.
Complex specimens (granite/greisen) are given duplex descriptions.

Summary

All six rocks can be classified as alkali biotite granites and all appear
closely related. Textural variations are evident, particularly a transition
from porphyries through strongly porphyritic uneven-grained, medium- to
non-porphyritic uneven-grained, medium- to coarse-grained types, but
compositional affinities are such that the suite, as a whole, is considered
as co-magmatic and essentially contemporaneous •

Primary assemblages comprise orthoclase-perthite, quartz and albite (near­
oligoclase) with subordinate dark red-brown biotite. Accessories, which are
non-ubiquitous and thus poorlydiagnostic, include magnetite and metamict
allanite(?). Feldspars, particularly where phenocrystal and fresh, are
incipiently pigmented with virtually submicroscopic Fe-oxide particles.
Fresh, unaltered granites are faintly pinkish to off-white, with dark specks
reflecting the distribution of biotite.

Alterationis of greisening character, with development of white mica,
sideritic carbonate, and accessory fluorite, chlorite, and pyrite. In mildly
altered rocks, albite and biotite are preferentially altered to sideritic
sericite aggregates. This results in a subtle bleaching of the faint pinkish
pigmentation. In some zones the siderite is weakly oxidised and yellowish
mesoscopically. The ultrafine Fe-oxide particles producing the pinkish
pigmentation are ubiquitous, particularly in orthoclase, but also in tha
primary albite. The pigmentation is, however, a subtle impersistent phenomenon,
even in relatively fresh rocks, and within the limits imposed by compositional
affinities and the variable alteration. There is little apparent benefit in
delineating either "pink", "yellow-spotted", or "white" granites as potential
mineralisers. Similar conclusions have been drawn in analyses of the similarly
variable pink/white Heemskirk Granite.

In the present suite, Sn-Mo-W-?Bi mineralisation is related to greisen-type
segregations and related veins. These features appear to represent late­
rather than strictly post-magmatic assemblages, exhibit generally vague
contacts with the host granite, and have undergone essentially similar
pneumatolytic alteration. There are close affinities with the alteration
pattern in the Sn-mineralised Blue Tier batholith.

D. Cowan, B. Sc.
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Sample Central Mineralogical Services
No. ClassificBtlon - Comoosition Fabric Accessories Comments
795843 Biotite Microgranite. Frequent orthoclase- Strongly porphyritic Traces magnetite, Mildly sericite-siderite-quartz-

(T. S. perthite, subordinate quartz, sericite- with medium-grained fluorite, ultrafine altered (or greisened) porphyritic

42684) siderite-stained albite, variably sericite- (mean 125 IJ) granitic pyrite in sed c i te- biotite microgranite. Weak ye I low isr
quarti(-siderite)-pseudomorphed biotite pheno- groundmass. siderite-stained feld- spotting reflects distribution of

Z\ol~ crvsts with auartz-albite-orthoclase aroundmas . spar.Ultrafine 1hematit~ sideritic carbonate clots.
795844 Biotite Microgranite.Phenocrysts orthoclase- Closely analogous to Ultrafine \,e'Uspdr/. Close affinities with 795843, comp-

perthite, quartz, subordinate variably 795843; sl ightly less Fe-oxide (1hematite) rositionally and texturally. Slightly
37- sericite(+ siderite)-stained albite, weakly strongly porphyritic. pigmentation of feldsp< 'less altered. Fe-pigmentation ofMinor trace magnetite,

siderite-fluorite-stained biotite. Biotite- metamict 1allanite. orthoclase is evident, but less
stained auartz-albite-orthoclase aroundmass. marked in 7q~84~

795845 Biotite Microgranite. Orthoclase-microperthite Very strongly coarsely Traces c~lorite, re I let Closely related to 795843, 844; only
variably siderite-sericite-stained albite, porphyritic, wi th biotite, minor traces real contrasts are textural. Alter-

74- ... slightly subordinate quartz, disseminated sparse medium-grained magnetite, incipient atlon is closely analogous to
sericitised/siderite-fluorite-stained granitic groundmass. Fe-pigmentation of 795843. Only incipient Fe-pigment-
biotite. feldspar. ation of orthoclase.

795846 Biotite Microgranite. Frequent orthoclase- Closely analogous to Quartz vein with dis- Typical porphyritic biotite micro-
microperthite, quartz, subordinate sericite- 795843, 844, Very seminated muscovite, granite closely related to 795843,

~b~
siderite-stained albite, variably altered incipiently banded. siderite, fluorite, 844, 845. Colour variations reflect
biotite phenocrysts. Quartz-albite-orthoclase Sparse muscovite molybdenite and 1bis- the alteration pattern, particularly
aroundmass. minor fluorite. veinlets. muth.Fe-piamentation. sed cit ic "bl each inn" of alb i teo

795847 Biotite Microgranite. Compositionally typical Similar to 795845. Minor traces pyrite, Compositionally typical, very strong
granite with siderite-sericite-altered biotite Sharp semi-planar pyrrhotite in sericite- Iy porphyritic biotite microgranite.

GRANIT sporadic muscovite veinlets, fluor i te impregn- contact; relatively siderite aggregates, Relatively slightly marked greisen-
13H1.. ations, siderite films. Vein-quartz contact sericitic alteration films. ing alteration; conspicuous siderite

w,th ~Ami_r"nt;n"""e fblnr!tA film I~AI ~. dtA vA;nlAte ~'Ime

795847 Greisen.Quartz and vaguely feldspar-pseudo- Medium-grained; vague Traces pyrite,fluorite, Thoroughly greisened (s iIi c i f i ed-
morphous phlogopite aggregates with dissemin- relict granitic, extremely rare very muscovitised-siderite-stained)

GREISE ated siderite-kaolin-sericite aggregates porphyry-l ike. fine sphalerite, molyb- granitoid. Contact with the biotite

13n. (after feldspar, biotite); minor relict denite. gran i te is quartz-veined, probably
biotite. displaced.

7951$48 BIotIte GranIte. Quartz, orthoclase with Uneven-grained, Minor fine-grained Relatively coarse, but uneven-
variably sericitised perthite lamellae, variab granit.ic. impregnations of grained biotite granite with relat-

~RANIT Iy sericitised/muscovitised/siderite-stained fluorite. Rare ively marked greisening alteration.
f(,""1~ albite in near-equant proportions; dissemin- cassiterite. Trace Vague gradational contact with the

ated s"ridtis"tlisideritised biotit". , nvri T" nre;s"" s"nr"n"ti
/95848 Greisen. Quartz with frequent aggregates of Medium to coarse quart, "Primary" and "second- Sericite-kaolin-siderite-altered

variably sericitised topaz and variably with intergranular ary" (topaz a lterat ion- quartz~topaz-biotite (fluorite) rock
~f\E \. SE sericite-kaolin-siderite-pseudomorphed green altered topaz-biotite generated) fluorite; Cassiterite as 50-500 ~ poikilitic

Ifo4-·l,... biotite with minor associated pyrite. aggregates. rare cassiterite. grains in granite and greisen
",!i"rAnt tn ; 11_<ol';nOrl .,->
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ample Central Mineralogical Services
In. Clas~ifi"ation - ComDosition Fabric Accessories Comments
95849 Biotite Granite. Orthoclase with variably Uneven-grained, Minor fine-grained Close affinities with 795848;

sericitised/muscovitised perthite lamellae, granitic (s im. 795848). fluorite, minor traces similarly altered. Contact with
RANIT quartz, subordinate variably muscovitised/ Sporadic siderite- pyrite. altered greisen is similarly vague,

J"~S""
siderite-stained albite, minor simi larly muscovite veinlets, semi-gradational.
altered biotite •. fi Ims.

95849 Greisen. Quartz wi th subordinate/variable Similar to the 7951$'11$ Sparse.clusters of Close affinities with the 795848
,~.s_ proportions of moderately ser iei t i sed topaz greisen; slightly near-opaque 1wolframite grelsen; similarly altered. Biotite
REISE and sericite-muscovite-siderite-pseudomorphed coarser-grained. and 1bismuth-bismuth- is opt ica 11 y simi lar to known
T.S. biotite, minor fluorite. inite. Trace reI ict Sn-bearing types (s im. 795848).
2690) biotite.
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Gosson Zone.

Quartz - porphyry dykes, often slightly
greisenised - tourmalinized.

Moina Quartzite- Metamorphosed to quartzite
generally. well baked - better jointed! float harder,
not so leached.

Thin calc - silicate zones finely bonded trend
along - strike into skarns.

Hornfels - Dark grey - dense well baked quartzite.

Quartzites. - Heavily veined and fractured

Roland Conglomerate. - Clean boulder conglomerate
cemented by fine sands. Clasts to 20cm. well baked.

Moina Sandstone. - Fairly poorly sorted sandstone
some zones argillaceous - muddy. Often called
Tubicular Sandstone due to presence of worm casts- Pyritic.

Skarn - dark green banded hedenbergite, actinolite
diopside skorns banded1 often contam significant
phyrhotite a magnetite.

Grey Billy. - ferruginised /silicified cemented
gravels, often form outliers.
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6500 ELINE

SURFACE
WORKINGS-

935719
x

Small underhand
.L IStope 60 em.

2 em. Quartz Vein

8;
1'10

173 192 23 1151 _
100 125 0.076 680. -
26 175 33 0.6 -
170 500 0.016 450 -
23 102 8 0.8 -

1
540 170 0.056 90 -
65 123 112 0.5 -
120 170 0.020 580 -

128 490 26 15 -
75 420 0.056 770 -
13 330 7 1.0 -
15 200 0.064 240 -
92 300 33 1.8 -
210 210 0.040 690 -

722

719

725

720

721

723

724

Quartz Vein

93r2:--15 em. Quartz Vein

- 935723

;;------.
m to small

°Peneut & tr
enches.

935725

p-

6500 E
4250 N

MN

6112$1'

eRA EXPLORATlON PTY. LIMITED

DOLCOA TH GRID

I"
50m ..-1

DOLCOATH ADIT
( After KEITH 1943 )

REF. 555-3

SCALf 1 : 1000 (a rox ORAWN. R. T.
AUTHOR. G. W. REPORT N°. 11881

OA Tf 13 - 8 - 1982 TASh N°. 832



110
8i
110

BULLDOZED DRILL ACCESS TRACK

/

200 375 425 7 x
71 41 0.733 450 -
75 300 125 x x
10 167 0.025 90 -
175 2750 125 8 20
9 131 0.058 410 -
400 1800 900 10 x
3 87 0.225 500 -
600 300 75 2 x
13 71 0.283 750 -
525 400 50 x 20
37 125 0.3 66 -
250 850 50 10 10
25 80 0.192 23 -
475 2.1t% 2.55% 189 x
x 145 2.36 7500 -

641

638

637

644

643

642

640

639935642

935638 +=:~

!1ul/ock 935632 - 9356]6
Dump ---I-...~

1000 3.34% U5% 59 x
x 339 2.66 6.7% -
100 1325 1600 2 x
x 1>3 0.10 2300 -
50 650 350 6 50
27 47 0,092 430 -

25 325 300 x 20
25 191 0.017 25 -
575 575 350 x x
x x 0.989 2800 -

633

6]5

636

632

634

RA WA CREEK - ),-
~

I"
Scm

.. I 6112fi
CRA EXPLORAnON PTY. LIMITED

DOLCOATH GRIDIv v I QTZ PORPHYRY DYKE

NARRAWA REWARD
1:-::·:.:1 MOINA QUARTZITE GOLD HINE g~-lCj~~·

REF. SK55 - ]

HAG SCALE. 1 : 1000 DRAWN. R. T....
AUTHOR. REPORT N°.NTH. G. w. 11881

DATE. 1] - 8 - 1982 TASh N°. 8]]
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NORTH

Omq-'

Qtz. vein
I core loss }

/ 0082 OG 2
~ -46 0 at 200 0 mag.
0.1
x
50

Omq

....... '"
.....~. .

." ..-

..::.... 3725 - 3775 m

0.5 m at 0.37% 5n

5
13
7Z
51
0.•
x
ZOO

Omc

Omq

R 5
65 •
Ho 2.
10 20
0.5 0.1
.0 x
30 530

•

Omq

EO.H.
113.Sm

Omh

?

-.!i.
60
Z30
Z'O
x
Z5
60

+

\UTEH
Anomaly

Omh

R
W
Z5
15
x
20
730

?

Omq

..lL
.20
H
95
X

10
ZZO

R
5 5

37 50
9. 135
79 x
0•• 80
60 1800
230 I,R

15
50
50
X

30
15

t
f

R = 30 mW ( Hullock Heap)

"0
Z550
575 ( no Au assay)
.0
30
25

R R
75 ZO
1750 90
65 10
X X
30 25
210 30

~

Narrawa
[reek

Omq

I

.,L
1
8
10
0.2
X
20

Calc - S/licate Zones. generally light - dark
green fairly finely banded - trend along
strike to Omk.

!'1D1NA HORNFELS: Dark grey diinse
flomfelsed quartzite.

!'10INA QUARTZITE: !'1etamorphosed
Sandstone - "'ell baked better
jointed, not as leacfled

Ji.
1
8
11
0.1
x

3'

Dmfl

Omc

LEGEND

1:-: -: I Omq

SOUTH

Omq-v !'1D1NA QUARTZITE: Very "'ell fractured
and often containing considerable
vein quartz.

qp Quartz porphyry dyke. pale grey - yello", green
quartz. porphyry dyke often tourmalinized

________________'_~0_0_N ~ 50_'_'0_0_N .51QON _

CRA EXPLORAliON PlY. UMITED

DOLCOA TH GRID
DRILLHOLE SfCTION

DD8l DG 1
5800 E Looking West

3190

REf SK55 - 3
SCALE. I 1 1000 DRAWN. R T

AUTffOR. G. W. REPORT N. 0
. 71881

DATE. 13 - 8 - 1982 TAsn N.".



NORTH

ROCK / SOIL

ppm

Scm

611214

DDLCOATH
uRANITE

Blacks Lower
Shafts ( 20m W )

E.O.H.
191.5 m

R/S
Mo
Bi
W
Sn

-5­
72
26 •

350 /
30

I ~,

II
II

1§1
IIj

18
f

~
56
30
310
50

I

2...­
62
240
730
45

I

ZONE OF
GREISENISA TlON

S
81
240
420
70

S
12
38
130
35

I

•

77.45 - 78.05 m
________ 7250 ppm Cu. 35 gm Ag.

________ 5500 ppm Bi, 791 ppm W.

Blacks Upper Workings
Underlay Shaft ( 2m W )

S R
17 10
60 42
220 60
30 170

I I

_25.5 - 26.0 m
2/,.0 ppm Ho, 2900 ppm 8;

1380 ppm W

_--41.04 - 4344 1044 ppm ioI

~
67
240
700
85

0082 OG 3 ..!L
-46 0 at 20 0 M 8

20
200
30

GRAN/TE
HORE FRACTURED
LESS uREISEN/SED.

•

2...­
27
34
270
50

I

NO
WRE--

GREISEN/SED GRANITE
APPROX. 16% CORE GREISEN APLITIC/

OYKE

~
716
780
780
85

I

OOLCOA TH GRANITE
( uREISEN/SED )

JL
37
380
1960
48

R R
66 46
3000 1260
1.35% 1.51%
30 10

~
53 2...-
370 16
830 30
55 330
I 55

~-'---~I

SOUTH

5100 P 5200 N
I

5300 N 5400 N

CRA EXPLORAliON PlY. UMITED

DOL COA TH GRID 8'cd '1M'
ORILLHOLE SECTION

0082 OG 3 3191
6600 E Looking West

REF SK55 - 3

SCALE 1 : 1000 DRAWN R. T.
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Rock / Soil

ppm

6t1215

0.77% In. 73 gm Ag,

NORTH

R/S
Cu
Pb
Zn
Ag
'fI
Sn

NARRAWA REWARD HULLOCK DUHP
Rocks assayed up ,0: 7000 Cu ppm

33400 Pb ppm
43500 Zn ppm
59 Ag ppm
67000 As ppm
2.66 Au ppm
339 Sn ppm

00820G 1
-46 0 at 200 0 H

5100 N

Scm

703. 9 - 704.2 m 920 ppm Ho

\ "NARRAWA
\ v 'h" REwARO ,.ilIT

";""'\\ "" Omq
\ v "

Oqp\
\v

.....B....- 10 mW of Litle
600
650
700
2

195
4770

R 5 R 5
3075 43070 L
7250 415 85 90 '45
30 H 50 25 55

X 05 550.5 0.5 . X
89 2325 X

1120 27~)157, 7[3 355
• II I

..L
20
740
40
0.5
77
227
j

TRENCHING

/76.5 - 117.3 m
4800 ppm Ho

5000 N
I

745 - /46.5 m
0.3% Ph, 0.5% ln, 11gm Ag.E.O.H.

216.5 m

4900 N,

INTERSECTIDN ANGLES:
As measured from core,

Quartz porphyry dyke: Pale grey-yellowy green
quartz, porphyry dyke often tourmalinized

HOINA QUARTZITE: Hetamorphosed
Sandstone - well baked, better
jointed, not as leached

H01NA SANDSTONE: Fairly poorly sorted
Sandstone, some zones argJ1laceous {II }
often called Tubicular Sandstone due to
the presence of worm casts. - pyritic

HOINA SKARN: Dark green banded
Hedenburgite, actinolite, diopside skarn,
often contains significant phrrhotite
and magnetite.

HOINA HORNFELS: Dark grey dense
hornfelsed quartzite.

_R_ - 12 mW
595
2750
00 also O.5gm Au
10

R R 75
35 85 40
'85 155 R
135 730 H
X 2.5 790

Oms
X X

R R 70

25 25 .!L 850 725 1.0

I 25 8000 8950

[:- 740 3175 7075

175 SO 200

0.5 25 X
H 900 7550 Omq
75

Omq

Dqp

5

Omk

Omh

x

LEGEND

I: -: -:1 Omq

4800 N

I: '.. :[ Oms....

SOUTH

CRA EXPLORA liON PlY. UNITED

OOLCOA 7H GRID
DRILLHOLE SECTION

0082 OG 1
5900 E Looking West 3182

REf. SK55 - 3

SCALE" 1 : 1000 DRAwN. R. T

AUTHOR, 6, W. REPORT N°, 11881

DATE, 13-8-1982 TASh N°, 836



5800 E 5900 E 6000 E 6100 E

PACKETTS WORKINGS

6100 E
4700 N

611216

~cm

~5

Cu Pb In Ag 8/
W Sn Au As 11"

270 1400 15 28.8 N
78 86 - - 3S'

65 715 70 19.5 2.
78 37 X - 3.

6 162 8 0.1 -
2970 45 0.008 2 -

34 48 17 2 -
>0 7050 0,02. 0.8 -
293 1050 8 32 -
4500 720 0.084 2 -

711

710

373

372, .

UNNAHED WORKINGS

West of Packetts Workings
Not described in the
literature.

" ,"',""
"" ,

935709 ~1f"" I,
~ r
" '/, ,,
"

M.N. fiN.

709 13 8 5 X ­
X 35 X 8 -

R.S. Cu Pb In Ag Bi
W Sn Au As 110

CRA EXPLORA nON PlY. UMITED
DOLCOA TH GRID 8::,-lcl'~

SCETCH PLAN OF
PACKETTS WORKINGS 3193

REF. SK55 - 3

SCALE. 1 : 1000 ?RAWN. R. T.

AUTHOR. G. W REPORT N°. 11881

DATE. 13.8.1982 TASh N°. 837
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