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COMSTAFF PROPRIETARY LIMITED

INTERIM REPORT ON RAMSAY GRID CAF

EXPLORATION LICENCE 5/63 PART 2

SECTION 3 DIAMOND DRILLING AT MT RAMSAY

3.1 Introduction

This section covers the diamond drilling carried

out at Ramsay Grid, CAF, over Mt, Ramsay, 17 km
south of Waratah in EL 5/63, Part 2. The programme
encompassing diamond drillholes CAF 3, 4, 5, 6 & 7
(726.3 metres) was commenced on 1llth December, 1981
and completed on 12th March, 1982. The programme was
broken between the lst of February and 12th February
for one 217.4 metre Adrill hole (CAL 1) at Ramsay
Grid, CAL,

All core was geologically logged, measured for magnetic
susceptibility and sampled for geochemical assay.

The results are herein discussed along with those

from the first drilling programme (CAF 1 & 2, 384.3
metres) reported in the six monthly report to

Tasmania Department of Mines for the period ended

30th December, 1981 by G F Pigott. Work completed

on each drill hole is outlined under headings of
geology, geophysics and geochemistry followed by a
general discussion. A final section of recommendations
conclude the section,

3.2 Diamond Drill Hole CAF 3 (Plan TAS/2/2724)

Collared at grid co-ordinates 4820N/4440E
National Co-ordinates 371305mE/S5395079mN
Azimuth (Av) 273.8° MN
Declination (Av) 69.1°

Length 63, 0m

3.2.1 Objective
To define the economic potential of the northern

portion of the skarn mineralisation adjacent to the
Meredith Granite,
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3.2.2 Geology

a) Local (TAS/2/2101) - The bulk of the rocks over
CAF are made up of the Cambrian Crimson Creek
sedimentary sequence. Specifically these rocks
are lithic wackes, tuffaceous greywackes, siltstones,
argillites and finely bedded pelites. Associated
basic tuffs, basalts and micro-dolerites are also
present.

The sequence appears to strike north-northwest
and dip mostly to the west although steeply
easterly dipping drag folding? is locally common.

The Devonian Meredith Granite outcrops along the
western portion of CAF and is made up of a coarse
grained equicrystalline biotite granite and an
intermittent marginal phase of porphyritic
adamellite, which is locally, intensely
tourmalinised., The granite also ocutcrops on Line
4820N (attached section) some distance from the
contact in hornfelsed sediments. It was probably
this 'tongue' that was intersected in CAF 2,

The contact between the granite and Cambrian rocks
is complex. Away from the contact the sediments
and volcanics are metamorphosed to a low-medium
amphibole grade. At the western contact a
distinctive high grade skarn suite of rocks is
developed varying between 30 and 100 metres wide
and over 700 metres long.

The skarn is made up of interlayered (probably
relict bedding) hard calc-silicate rocks and
coarsely crystalline garnet-vesuvianite-diopside-
ferrohastingsite rocks with interstitial magnetite,
pyrrhotite, phlogopite, calcite and fluorite.

Mineralisation
Ot e /?Rock samples taken from surface and old workings
A | including a 40 metre adit contain visible pyrrhotite,

magnetite, fluorite and tourmaline mineralisation.

' 014 Mines Department records refer to the Mt
Ramsay workings as a Bi-Au prospect,
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In addition rock and soil sampling outline

a zone of W mineralisation with subsidiary Sn
in the northern portion of the skarn which was
tested by CAF 3.

Drill hole information to the south (CAF 1)
describes patches of massive pyrrhotite and
magnetite with minor chalcopyrite, pyrite and
arsenopyrite along with anomalous Sn, Au and Bi
values in the skarn rocks.

b) Drillhole CQF’S

The geology downhole can be summarised as followg:-

DEPTH ROCK TYPE MINERALISATION
Style Grade
0- 3.0 Triconed (Hornfelsed
Sediments)

3.0- 7.2m Ferrohastingsite skarn & Digs & Banded Mt 5% 6%
minor calc-silicate Vein Py 1% in skarn
replaced pelitic ho only

7.2- 8.8m Med. disequigranular
xtaline leuco granite
with skarn xenolith

8.8-10.5m Phlogopitic Ferrohasting- Banded & diss. Mt 15%
site skarn Po tr 15%

10.5-15.4m Banded Vesuvianite - Banded & diss. Mt 15%
Diopside-Garnet- Vein Po tr 15%
Ferrohastingsite-Mag-
netite skarn

15.4-18.2m Banded pale gy-gr pelite Diss. Po & f.vein Po tr
ho & cale-silicate alt
seds.

18.2-19.3m Fine equicrystalline
biotite granite

19.3-21.9m Patchworked Ferrohast- Diss. & Banded Mt 15% 17%
ingsite - Mt skarn Vein, Patch Py 2%

21,9-26.0m Patchworked Vesuvianite- Patch & diss. Mt 5%, . 6%
Diopside Ferrohastingsite patch Py 1%, rim Cp tr
Mt skarn f.diss. Po tr

26,0-34.7m Interlayered ho seds & Digs. & Vein Po 3% Vein 4%
calc. silicate replaced Py 1%
rocks,

34.7-34.9m Fine xtalline gy biotite
granite

34.9-43.6m Interbedded ho. sediments Vein f. diss. Po-2% 2%

Vein Py-tr

43.6-53.2m Intercalated ho. Vein f. diss. Po-1% 1%
sedimgnts. & minor Vein Py-tr
spotted ho .

aesd



53.2-57.3m

57.3-63.0m

3.2.3
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Sl1.differentiated semi Vein To with gz tr
PorﬁYBiotite granite

Porphyritic biotite Vein To with gz tr
granite

A detailed drill log is appended. (Appendix 2).
The detailed geology and an interpretation are
included in gection form, Plans TAS/2/2920 and
TAS '2 72980 respectively.

Three samples of drill core were digpatched to
CMS (Central Mineralogical Services) for thin
section description. The CMS report is appended
(Appendix 3)}.

Geophysics
a) Magnetics

The magnetic ground profile is presented on the
Compogsite Section of L 4820N, Plan TAS/2/2251.
In the northern portion of the skarn zone a large
but poorly defined magnetic anomaly is situated
on the eastern margin, Plan TAS /272436,

This would appear to indicate an easterly dip
for the magnetic body. Information modelled on
Line 4940N from the contoured ground magnetic
plan (attached) by G C Dickson (Consultant
Geophysicist) suggests an initially flat dip,
steepening to the east.

b)) Drill Core Magnetic Susceptibility

The results of the drill core magnetic susceptibility
measurements are presented in section form as

Plan TAS/2/2975. The measurements on the core

were taken approximately every metre using a
Geoinstruments Susceptibility Meter JH-8. Four
readings were taken at each point, averaged,
corrected for core diameter and plotted in ST units.

Geochemistry
The accompanying plans (TAS/2/2038 and TAS '2/2039)
of 5n & W outline a coincident anomalously high zone

over the northern portion of the skarn. One of the
main objectives of CAF 3 was to test this zone.

a5
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Further more the results of channel sampling a 40 metre
adit in the skarn less than 50m to the north had
produced the following anomalous W results;

Avearage , Peak Value No of
(ppm) \ {ppm) Samples
0 - 18.0 metres 320 680 6
36.0 - 40,0 metres 440 500 3

CAF 1 to the south had already proved the skarn was
anomalous in other elements, specifically 8n, Cu,
Au and Bi,

Peak values intersected were:-

Sn Cu Au Bi

1710ppm 1573ppm 0.157ppm 270ppm
between 199, 25-216, 3m 276.6-282.1 118.05-122.8 118,.05-122.8

The drill core was split using a diamond saw and one

half dispatched to Analabs for geochemical assay for

the following elements Sn, Cu, W (Plan TAS/2/2927),

Pb, Zn, Ag (Plan TAS/2/2928), Au, Bi, Mo (Plan TAS/2/2929)},
F, Ag, Ta & Fe (TAS/2/2930).

In addition six, three metre sludge samples were taken
and analysed for the same elements. All the results of
the analyses are appended to the detailed geological
log. (Appendix 2).

Four sample pulps Z 1409-12 (19.3 - 26.0 metres) were
retrieved and dispatched to Amdel Laboratories for
check analyses on Sn, W and Bi, Comparative results
are listed below:-

Sample No Sn w Bi
Analabs Andel Analabs Amdel Analabs Amdel
Z 1409 240 190 BLD 55 60 85
1410 250 250 BLID 10 BLD BLD
1411 320 270 BLD 10 26 42
1412 340 340 BLD 20 12 14

As there appeared to be some discrepancy between the

two laboratories as far as W was concerned a further
seven sample pulps were retrieved from Analabs and
dispatched to Amdel. This action was also motivated by
the fact that the soil sample results were significantly
anomalous in W however the gplit core samples contained
no detectable W, The results are tabulated below:-

.6



(Plan

(Plan

{Plan

(Plan

(Plan

Sample Number

Element

Sn

TAS/2/2927)

W

TAS /2/2927)

Cu

TAS75?2927)

Mo

TAS '2/2929)

Ay

TAS 2/2929)

Bi

1401
1402
1403
1404
1405
1406
1407

6
Depth
(M)

3.0 - 6.4
6.4 - 7.2
7.2 - B.8
8.8 - 9.6
9.6 - 12,6
12.6 - 15.4
15.4 - 18,2

Lithology

skarn

Hornfelsed sediments
Granitoeoid

skarn
Hornfelsed Sediments
Granitoid

skarn
Hornfzlged Sediments
Granitoid

skarn
Hornfelsed Sediments
Granitoid

gkarn

Hornfelsed Sediments
Granitoid

skarn

635008

Analabs Amdel
(WO 5" ) (W)
<10 10
<10 <10
<10 <10
<10 <10
<10 15
<10 <10
<10 10

(Plan TAS ‘2 2929) Hornfelsed Sediments.

Granitoid

A
Range of m* m + 24
Values { ppm) (ppm)

(ppm)

30-420 229 513
BILD - 20 6 18
BID - 10 6 14

- BLD -

- BLD -

- BID -
20--21.0 101 213
55--130 87 131
10-25 12 22

1-2.5 2.0 3.0
1-16 4.0 12.0
3.5-45 10 36
0.010-0.098 0.027 0.075
0.010-0.021 0.013 0.022
BILD - 0.014 0.007 0.016
BID - 60 11 47

- BID -

- BLD -

eeald

The geochemical results were divided into generalised

lithologies; skarn, hornfelsed sediments and granitoids
to aid in identifying anomalous sections.
of a gimple unweighted statistical analysis are
tabulated below:-

The results

No of
Ancmalous
Values
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{(Plan

(Plan

(Plan

(Plan

{(Plan

(Plan

(Plan

5
Pb skarn
TAS ’2/2928) Hornfelsed Sediments
Granitoid
Zn skarn
TAS/2/2928) Hornfelsed Sediments
Granitoid
Ag gkarn
TAS /2 '2928) Hornfelsed Sediments
Granitoid
B skarn
TAS/2/2930) Hornfelsed Sediments
Granitoid
Asg skarn
TAS /2/2930) Hornfelsed Sediments
Granitoid
Ta skarn
TAS 72/2930) Hornfelsed Sediments
Granitoid
Fe (Total) skarn
TAS/2/2930) Hornfelsed Sediments

* The small 'm' is the mean

'3.2.5

Granitoid

Discussion

BLD ~ 20
BLD - 10
BLD - 10
80 - 335
85 - 205
15 - 40
BID - 0.5
BID - 0.5
770 - 2.5%

3 - 1140
140 - 2790

8 - 37

3 - 33
BID - 5
BID - 15
BID - 15
9.4 - 38.0%
7.8 - 9.9%
0.61- 2.4%

BLD

<
N

7045
665
1489

19
10
2

3]
3
BID

21.1%
9.1%
1.57%

of the results
+ m+ 2¢-~ mean plus twice the standard deviation.

639009

32 -
10 2
25 -

327 1
226 -
39 1

21 -
14 2

37% 1
10.6% -
3.1.% -

Conclusions drawn from CAF 3 are included in the

general dsicussion on the sgkarn,

Diamond Drill Heple CAF 4

Collared at grid co-ordinates

National co-ordinates
Azimuth (Av)
Declination (Av)

Length
R L

Section 3.7

(Plan TAS/2/2724)

4766N/4764E

371616.7mE/539504 2, 9N

84 .4°MN
44, 3°
150.8 m
680.7 m

¢--8
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@bjective

To test the enigmatiec co-incident magnetic and
ground electromagnetic anomalies, located on 4760N
and 4880N at approximately 4820E,

Geology

a)

Local (Plan TAS/2/2101)

The bulk of the rocks over CAF are made up of
the Cambrian Crimson Creek sedimentary seduence.
Specifically these rocks are lithic wackes,
tuffaceous greywackes, siltstones, argillites

and finely bedded pelites. Associated basic tuffs,

basalts and micro-dolerites are also present.

The sequence appears to strike north-northwest
and dip mostly to the west although steeply
easterly dipping drag folding? is locally
common.

The Devonian Meredith Granite outcrops along the
western portion of CAF and is made up of a coarse
grained equicrystalline biotite granite and an
intermittent marginal phase of porphyritic
adamellite, which is locally, intensely
tourmalinised. The granite also outcrops on

Line 4820N (Plan TAS/2/2251) some distance from
the contact in hornfelsed sediments.

The contact between the granite and Cambrian
rocks is complex. Away from the contact the
sediments and volcanics are metamorphosed to
a low-medium amphibole grade. At the western
contact a distinctive high grade skarn suite
of rocks is developed varying between 30

and 100 metres wide and over 700 metres long.
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b) Drill hole

The geology downhole can be summarised as follows:-

Rock Type Mineralisation
Metres Stvle Grade
0- 1.4 Triconed
l.4- 20.9 Intercalated altered tuf. ©Po & Py v.f.veins
ltewacke,s.g. and ar.
20.9- 32.8 Hornfelsed sa. (ltewacke?) Po-f.blebs, veins, 5% @ base
Py-f.veins
32.8- 43.7 Hornfelsed sediments Po-f,veins & patch
with tr Cpy, diss 3%
43.7- 85.3 Altered hornfelsed sed. Po & Py-f veins, Po-
diss & patch 2%
B5.3-101.2 Metasomatised hornfelsed Po (&Py)-f.veins,
sediments To-rare f. diss 1%
101.2-106.1 Broken .wetasom. ho. sed- Py-vein, minor Po Vn 3%
106.1-108.0 Altered py. microgb? Barren 0%
108.0-111,5 Oxidised altered sed. Barren 0%
111.5-112.9 Oxidised py. g.? Barren 0%
112.9-120.6 Oxidised altered sed. Barren 0%
120.6-125.8 Altered hornfelsed sed. . Py - Vein & patch 3%
125.8-127.4 Oxidised altered sed. Barren 0%
127.4-128,2 Altered sediments Py - f.veins tr
128.2-129.9 Spotted biotite ho. Py - f.veins tx
129.9-134.4 Altered ho. Py - patchy veins 5%
134.4-136.7 Oxidised altered sed. Barren 0%
136.7-140.4 Matasomatised hornfelsed Py - f.veins, Po-
sed. diss. tr
140.4-141.4 Hornfelsed py.micro gb? Agpy~f.patch in vein tr
141.4-150.8 Metasomatised hornfelsed Py & Po f.veins tr

sediments

A detailed drill log is appended (RAppendix 4).

The detailed geclogy and interpretaticn are
included in section ferm at a scale of 1:500,
Plans TAS 272921 and TAS '2/2981. Three samples of
drill core were dispatched to CMS (Central
Mineralogical Services) for thin section
description. The CMS report is appended.
3).

(Appendix

3.3.3 Geophysics
a) Magnetics
A northerly striking anomaly has pronounced responses

on Lines 4760N and 4880N centred at around 4800E
(profiles TAS ‘2 1851 & 1852).

...10
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Although erratic, the anomaly on Line 4760N
suggests a near vertical body.

The relatively 'quiet' nature of the magnetic profile
hetween the skarn related anomaly and the central
anomaly is most uncharacteristic of the Crimson

Creek rocks and may indicate granite at depth.

b) Electromagnetics

A very well defined electromagnetic (Crone} response
is coincident with the central magnetic anomaly
outlined above on Lines 4760N and 4880N. The anomaly
has been interpreted by D B Trussell (AAA Senior
Geophysicist) as being within 10m of surface, has
near vertical dip, and has substantial (20+m) width.
Owing to the coincidence of EM and magnetic anomalies
he believes pyrrhotite is indicated.

The position and attitude of the EM conductor was
further defined by a PEM survey, uging a transmitter-
receiver spacing of 60 metres and 20 metre sample
interval. This more detailed data, also presented

on the composite section (TAS/2/1851) implied that
the conductor was centred at 4830E and had a steep
westerly dip.

The postulated EM conductor is figuratively
repregented on the interpreted geological section TAS”/
2 /2981) by the cross-hatched block.

¢) Drill Core Magnetic Susceptibility

The results of the magnetic susceptibility
measurements carried out on the core are presented
in section form as Plan TAS/2/2976. The readings
were taken approximately every metre using a
Geoinstruments Susceptibility Meter JH-8. Four
readings were taken at each point, averaged,
corrected for core diameter and plotted in SI units.

3.3.4 Geochemistry
a) Local
There is no anomalously high concentration of any
element analysed in the C-Horizon soil samples, in
fact the values appear anomalously low (Plan TAS/2/

1851), with enhancement on either side of the EM~
conductor.

...11
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It is possible that this anomaly form is a
'rabbit ear' pattern controlled by local Eh and
pH conditions in the soil.

b) Downhole

The top l.4 metres of the hole was triconed and a
sludge sample taken over the first 3.0 metres. The
cored portion of the hole was sampled for geochemical
assay by grinding one side of the core and analysing
for the following elements:-

Sn, Cu, W (Plan TAS/2/2931)
Pb, Zn, Ag (Plan TAS/2/2932)
Au, Bi, Mo (Plan TAS/2/2933)
F, As (Plan TAS/272934)

The results are also tabulated as an appendix to
the detailed drill log. (Appendix 4).

In addition six sample pulps Z 1472-1477 (106.1l-
122.8 metres) were retrieved from Analabs and
dispatched to Amdel Laboratories for check analyses
on Sn and W, Comparative results are listed below:-

Sample No Sn W
Analabs Amdel Analabs Amdel
2 1472 20 18 BLD BLD
1473 75 85 20 25
1474 75 65 20 25
1475 7 8 20 20
1476 6 ) 30 20
1477 3 BLD 15 10

The results of a simple unweighted statistical
analysis, used to identify anomalous sections, are
tabulated below:-

Element Value Range m m+24 No of
{ppm) (ppm) (ppm} Anomalous

Samples

Sn BID 75 6 33 2

W Plan TAS/2/2931 BLD - 30 4 19 4

Cu ' 10 - 340 100 240 1

Ph BID - 1700 10 511 2

Zn Plan TAS 72/2932 60 - 730 178 442 4

Ag BLD - 1.0 0.5 5 -

eeal2
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BID - 0.01l1e6 0.004 0.013 3
Plan TAS /272933 BID - 6 0.8 3.7 5
BID - 3 0.6 1.9 4
Plan TAS ‘2 ‘2934 BID - 18700 609 1196 3
BLD - 440 35 207 4
The sludge sample values from the top of the hole
were not incorporated in the analysis as
contamination from the tricone bit was strongly
suspected.
Discussion

Diamond drillhole CAF 4 failed to intersect any significant
concentrations of economic commodities.

The drill core obtained from the hole however at least
partly explained the geophysical responses which provided
the basis of the -drill hole proposal. It is apparent
that there are four zones of between two and five metres
that contain appreciably more mineralisation than the
surrounding rock. The mineralisgation is predominantly
pyrrhotite and averages approximately 5% in the zones as
opposed to 1% or less outside. The pyrrhotite mainly
occurs as irregular, patchy and discontinuous quartz-
pyrrhotite veins. Scattered blebs and very finely
disseminated (rare) pyrrhotite also occur in the zones.

The four zones between 30.0 and 65.0 metres are clearly
picked out by the magnetic susceptibility readings taken
on the core, Plan TAS '2/2976. The =zones, taken together,
conform very well with the indicated source of the
magnetic anomaly. Furthermore the dip of the zone (near
vertical) and the pyrrhotitic nature of the mineralisation
is as indicated by the geophysical interpretation.

However no such apparent conformity is realised from the
EM data. The centre of the EM anomaly located at 4830E
on line 4760N is twenty metres to the east of the centre
of the magnetic anomaly. ©On dip information from the
geological log and geophysical interpretation the
interpreted conductor should have been intersected
downhole between 80 and 100 metres. The mineralisation
at that depth was constant averaging 1%, being made up
of scattered irregular pyrrhotite veins and rare finely
disseminated pyrrhotite. Selected samples were tested
for conductivity but no significant zones were noted.

...13
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The EM anomaly is present on grid lines to the north

of 4760N but not to the south, It crosscuts the
stratigraphy, so the ends of the implied conductor

maybe very sharp, possibly being fault controlled.
Although the ground EM response is very strong on line
4760N and the drillhole was in fact collared at 4765N,
the drillhole drifted to the south passing underneath
the target of 4830E at approximately 4750N and may have
missed the conductor to the north. Owing to the
unexplained nature of the EM anomaly plastic piping was
placed down the hole in order to keep it open for
anticipated downhole EM surveying. At the time of report
writing the surveying had not been undertaken owing to
the unavailability of an EM crew and the onset of winter
field conditions,

Any further recommendations will have to await the
outcome of the downhole EM survey.

Of interest in the lower portion of the hole are a number
of oxidised and partially clay altered zones associated
with thin granitoid apophyses. Owing to the high core
loss and very brocken nature of the core through these
zones the magnetic susceptibility readings only partly
show the extent of the zones. However the presence of
the granitoid apophyses may imply that the Meredith
Granite is relatively near surface as has been suspected
from the gquiet magnetic profiles over the sediments to
the east of the massif and skarn zone.

As would be expected the oxidised-altered zones and the
surrounding hornfelsed sediments have been enriched in

a number of elements. In fact the bulk of the anomalous
geochemistry of CAF 4 is attributable to these 2zones, as

followg:-
Element Values associated with Drillhole brillhole
Oxidised Zones {(ppm) Max Value Av (ppm}
(ppm)

Sn 75 75 6

W 30 30 4

Pb 1700 1700 49

Zn 730 730 178

F 1.87% 1.87% 609

As 440 ppm 440 35

Although these values are of interest in their geological
context, they alone do not warrant further drilling.

... l4
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Diamond Drill Hole CAF 5 (Plan TAS/2/2724)

Collared at grid co-ordinates 4640N/4555E
National co-ordinates 371405mE/5394900mN
Azimuth (Av) 256° MN
Declination (Av) 53°
Length 182.8m

RL 614.2m
Objective

To follow up the encouraging results from DDH CAF 1,

which intersected a significant zone of skarn mineralisation,
by testing the skarn unit approximately midway between

CAF 1 and CAF 3.

Geoclogy
a) Local (Plan TAS/2/2101)

The bulk of the rocks over CAF are made up of the
Cambrian Crimson Creek sedimentary sequence.
Specifically these rocks are lithic wackes, tuffaceous
greywackes, siltstones, argillites and finely bedded
pelites. Associated basic tuffs, basalts and micro-
dolerites are also present.

The sequence appears to strike north-northwest and
dip mostly to the west although steeply easterly
dipping drag folding? is locally common,

The Devonian Meredith Granite outcrops along the
western portion of CAF and is made up of a coarse
grained equicrystalline biotite granite and an
intermittent marginal phase of porphyritic adamellite,
which is locally, intensely tourmalinised. The
granite also outcrops on Line 4820N some distance
from the contact in hornfelsed sediments. It was
probably this 'tongue' that was intersected in CAF 2,
On establishing the drill pad for CAF 5 this granite
apophysis was found to outcrop subsurface with no
indication on the ground except a possible vegetation
anomaly.

The contact between the granite massif and Cambrian
rocks is complex. Away from the contact the
sediments and volcanics are metamorphosed to a low
medium amphibole grade. At the western contact a
distinctive high grade skarn suite of rocks is
developed varying between 30 and 100 metres wide
and over 700 metres long.

.asl5



b)

ROCK TYPE

0- 4.5
4.5- 45,2
45.2- 68.5

68.5-72.9
72.9-99.7

99.7-109.1
109.1-112.5
112.5-124.5
124.,5-128.0
128.0-144.6

144.6-174.3
174.3~182.8

635017
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The skarn is made up of interlayered {probably
relict bedding) hard calec-silicate rocks and
coargely crystalline garnet-vesuvianite-diopside-
ferrohastingsite rocks with interstitial magnetite,
pyrrhotite, phlogopite, calcite and fluorite.

Driil hole

The geology downhole can be summarised as follows:-

MINERALISATION
Style Grade

Triconed

Altered hornfelsed sed. Py & Po-f,veining tr

Interbedded hornfelsed Po-f.veins, rare f. 3%

sediments & Pelitic chrt diss & scattered f.
patches with ch.

Pelitic Ho. Po-f.veins & scatt. 7%
f.patches,Cpy-tr assos
with Po,

Intercalated Skarn & Po-diss & patchy with

Altered Pelitic Units tr Cpy ) ' 5%

Diopside-Vesuvianite - Po-scattered f.patches 1%

Ferrohastingsite Skarn with tr Cpy

Diopside-Ferrohasting- Po-scattered f.patches 1%

site Skarn with tr Cpy

Diopside-Vesuvianite- Po-scattered f.patches 2%

Ferrohastingsite Skarn with tr Cpy

Hornblende - Axinite- Po-f.veinlets & minor 5%

Diopside Skarn patchy

Altered (greisen,clay, Py-v.f. along fracs tr

Cbte ) Granite To - small clusters

Altered/Fresh Py Granite Ag above tr

Altered (greisen, clay, Ag above tr

Cbte ) Granite

A detailed drill log is appended (Appendix 5).
The detailed geolcogiyr and interpretation are included

in section form, Plans TAS/2 72922 and TAS/2/2982,

Seven drill core samples were dispatched to CMS

(Central Mineralogical Services) for thin section
The CMS report is appended (Appendix 3).

description.

3.4.3 Geophysics

a)

Magnetics

The skarn zone is readily defined by the ground

magnetic responses (Plan TAS/2/2436).

The highest

readings occur over the eastern contact of the zone
possibly indicating a greater concentration of

magnetite.
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In the north, the anomaly extends eastwards from the
mapped skarn suite and from the soil geochemical
anomalies. This suggests that although the rock
units dip westwards into the granite that the =zone
of skarn mineralisation dips to the east. The
magnetic "low" over the western portion of the skarn
is thought to be due to east dipping granite ‘skarn
contact. '

The ground magnetic profile along the drillhole on
grid line 4640N is included on the composite section,
Plan TAS/2/2253,

b) Drill Core Magnetiec Susceptibility

The results of the magnetic susceptibility measurements
carried out on the drill core are presented in section
form, TAS/2/2977. The readings were taken approximately
every metre using a Geolinstruments Susceptibility Meter
JH-8. Four readings were taken at each point,averaged,
corrected for core diameter and plotted in SI units.

3.4.4 Geochemistry
a) Local
Anomalous geochemical responses, derived from the
C-Horizon soil sampling, in Sn, W and As are apparent

over the skarn zone, Plans TAS/2/1849, 1850 and 2164
respectively.

Sn values are anomalous at four twenty metre stations
over the skarn the values being 65, 210, 380 and 270 ppm.
Tungsten values are 35 and 50 ppm while arsenic is
anomalous over a 60m wide zone with values of 54,6112
and 84 ppm. The composite section, Plan TAS/2/2253
shows these regsults in relation to the geology and
geophysics along grid line 4640N.

b) Downhole

The top 4.0 metres of the hole was triconed and three
sludge samples, each of three metres, were taken over
the first 9.0 metres.

The sludge samples were analysed for Sn, Cu, W, Pb,
Zn, Ag, As and Ni.

The drill core from 4.0 metres to 62,9 metres was
sampled for geochemical assay by grinding a sample off
the side of core using a diamond studded tungsten
carbide wheel.

.17
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The samples obtained were analysed for Sn, Cu, W,
Pb, Zn, Ag, Au, Bi, Mo, F and As.

The remainder of the drill core was split in half
uging a diamond saw, one segment being dispatched to
Analabs for analysis for Sn, Cu, W, Pb, Zn, Ag, Au,
Bi, Mo, F, Asg, Ni and Li

The results of all analyseg are tabulated as an
appendix to the detailed drill log (Appendix 5) and
are presented in drill hole section form in Plans:

TAS/2/2935 Sn, Cu, W
TAS ‘2/2936 Pb, Zn, Ag
TAS/2/2937 Au, Bi, Mo
TAS/2/2938 F, Asg, Ni, Li

In addition, twelve sample pulps Z 1113 - Z2 1124
(99.7 - 128.0 metres) were retrieved from Analabs
and dispatched to Amdel Laboratories for check

Sample No

1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124

N N N N N N N N N N 8N N

analyses of Sn and W,

listed below:-

Comparative results are

Depth Sn (ppm) W (ppm)

(m) Analabs Amdel Analabs Amdel
99.7 102.0 340 300 15 Not &nalyzed
102.0 105.0 350 320 BLD " "
105.0 107.0 510 450 BID " "
107.0 109.1 470 420 BLD " "
109.1 112.5 520 490 BID " "
112.5 115.5 430 400 50 BLD
115.5 118.8 680 620 BID BLD
118.8 119.7 1100 1000 230 260
119.7 122.0 440 410 BLD Not analysed
122.0 124.5 620 560 BID " "
124.5 126.9 310 280 BLD " "
126.9 128.0 410 420 BLD " "

Further check analyses were carried out, as significant
differences in the W values were noted between ground
core samples and split core samples for apparently
similar rock types. To investigate these differences
16.9 metres of previously ground core was split and
dispatched to the laboratory.

I.'18
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l The results are tabulated below:-
W W
l Sample No Depth (m) Ground Core {(ppm) Split Core (ppm)
2 1387 46.0-49.0 75 <10
l 1388 49,0-52.0 120 <10
1389 52.0-55.0 140 10
l 1390 55.0-58.,0 150 <10
1391 58.0-62.9 140 <10
I The geochemical results from Analabs were divided
into generalised lithologies: hornfelsed sediments,
. skarn and granitoid, to aid in identifying anomalous
sections. The results of a simple unweighted
statistical analysis are tabulated below:-
| .
Element Lithology Range of m* m + 2¢ No of
Values (ppm)} (ppm) Ancmalous
I {ppm) Values
' Sn Hornfelsed Sediments BLD-25 5 16 1
(Plan TAS ‘2 '2935) Skarn 80-1100 399 783 1
l Granitoid 8-160 26 94 1
W Hornfelsed Sediments BLD- 150 56 153 -
(Plan TAS 2 2935) Skarn BLD~ 230 16 107 1
l Granitoid BILD - 65 8 39 1
Cu Hornfelsed Sediments 55 - 325 149 291 2
I (Plan TAS/2/2935) Skarn 15 -1350 331 1156 2
Granitoid 5 - 30 12 27 1
l Pb Hornfelsed Sediments BLD - 40 16 57 -
(Plan TAS/2/2936) Skarn 25 - 65 37 55 2
l Granitoid BLD - 45 20 48 -
Zn Hornfelsed Sediments 70 -280 187 299 -
(Plan TAS /2 2936) Skarn 45 -275 106 180 1
l Granitoid 15 - 75 26 66 1
Ag Hornfelsed Sediments BLD- 1.0 0.3 > 1 -
l (Plan TAS 2/2936)}, Skarn - BLD - -
Granitoid BLD-0.5 0.2 »0.5 -
l Au Hornfelsed Sediments - B1D - -
(Plan TAS ‘2 '2937) Skarn BLD-0.109 0.012 0.062 2
l Granitoid BID-0.010 0.001 0.007 2
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Lithology

Hornfelsed
Skarn
Granitoid

Hornfelsed
Skarn
Granitoid

Hornfelsed
Skarn
Granitoid

Hornfelsed
Skarn
Granitoid

Hornfelsed
Skarn
Granitoid

Hornfelsed
Skarn

Granitoid

mean

Sediments

Sediments

Sediments

Sediments

Sediments

Sediments

Entire Skarn

i) Sn & W
ii) F
iii)

3.4.5 Discussion

Range of
Values
(ppm)

490-1240
805-18000
760-28000

1--99
21-900
1- 62

35-175
25-205

1- 12
2-112

(ppm)

BLD
41
1

1
1
3

809
5709
2103

15
169
16

Not Analysed

83
105

Not Analysed

5
25

6396021
M+ 2¢ No of
(ppm) Anomalous
Values
171 3
5 2
4 1
2 1
7 1
1161 i
8654 4
13000 1
57 1
561 1
49 2
151 2
190 1
10 1
72 1

+ m + 26 = Mean plus twice the standard deviation.

The best intersections (weighted) can be summarised;

From To Width Sn W
118.8- 119.7 0.9m 0.11% 230 ppm
F
142.7~ l1l44.6 l1.9m 2.8%
83.1- 86.6 3.5m 1.51%
Sn
99.7-128.0 28.3m 469ppm

Conclusions drawn from CAF 5 are encompassed in a general
discussion of the skarn in section 3.7

.ea20



3.5

3.5.1

633022

20

The discrepancy between the ground and split core W
analyses reflects a sampling problem. The diamonds on the
wheel used to obtain the ground core sample are set in a
tungsten carbide matrix. The wheel is slightly bevelled as
illustrated and the core should be run in from the left:

Cérred direckion o{ EEEEE— ;g::

core taovemesit

L

=

diomends in "hvﬂs‘tm cotheide
it

i

however if it is run in from the right the matrix is
encountered before the diamonds and although the core is
not quite as hard as tungsten carbide inevitable
contamination results, albeit slight.

As the contamination only reaches a maximum of 150 ppm any
significant W mineralisation would be additive and be thus

even more conspicuous. No such values were obtained.

Diamond Drill Hole CAF 6 (Pilan TAS '2/2724)

Collared at Grid Co-ordinates 4220N (R) '4824E
National Co-ordinates 371671lmE /5394540mN
Azimuth (Av) 72° MN
Declination (Av) 43.25°

Length 99.2 m

RIL 529 m
Objective

To test the source of the very pronounced ground EM -
magnetic anomaly and anomalous geochemistry.

Geology

a) Local (Plan TAS/2 '2812)

Rock units assigned to the Crimson Creek Formation make
up the sedimentary sedquence on CAF, The rocks comprise
a tuffaceous turbiditic sequence of labile lithic wacke,
tuffaceous greywacke, siltstone and argillite with
finely bedded pelitic horizons. :

L0221
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Basic tuff, basalt and micro dolerite units occur in
the segquence.

Measured dips and strikes indicate that the rocks dip
and face westwards into the granite but there is some
drag folding and faulting.

The granite over the western sector of the grid is
mainly a coarse grained equicrystalline biotite
granite. Along the contact with the sediments the
granite is a porphyritic adamellite, which is heavily
tourmalinised in parts and may be patchily greisenised.

The sedimentary and volcanic rock units at CAF are
hornfelsed. The metamorphic mineral assemblages
represent low to medium amphibole facies within a
contact aureole. The highest grade of thermally
metamorphosed rocks occur along the granite contact.
These rocks form a digstinctive zone of skarn mineral
assemblages. The only recognisable sedimentary rocks
within the zones are finely banded pelites with the
bedding outlined by compositional banding of fine calc
silicate minerals. Bands, veins and sills of coarsely
crystalline amphibolite form Fe-Mg rich skarn suites.
These distinctive rocks are composed of ferrohastingsite
or hornblende with interstitial magnetite, phlogopite
and fluorite. Relict banding may sometimes be
recognised within these rocks.

Calc sgilicate altered hornfelsed sedimentary rocks
also outcrop on lines 4220N and 4160N eagt of the
skarn. The rock units strike 130-140° and dip 70°
to the west, and could contain the source of the
geophysical anomalies. The degree of alteration is
moderately intense, the rocks are bleached with pale
cream to purple alteration colours, and a weathered
envelope of ferruginuous clay material is developed.
Where fresh, it can be seen that the rocks are well
brecciated and foliated.

Significantly, in both outcrop and float, sulphide
mineralisation occurs in the form of fine grained
disseminated Pyrite and Pyrrhotite with coarse
crystalline Pyrrhotite as matrix to the brecciated
clasts or as cross cutting veinlets.

Drill hole

The geoleogy downhole can be summarised as follows:

cee22



ROCK TYPE

0- 3.5m
3.5-10.7m
10.7-22.9m

22,9-26.9m

26,9-29.9m

29,9-43.1m interc

43.1-46.8m
46.8-68.7m

68.7-76.1m veined

76.1-85,.6m

85.6-99.2m
paeliti

A de
The

and

Five

desc
3.5.3

a)

diopsidic pelitic chert
with minor garnet-
diopside skarn

with pelitic ch

pelitic chert

alt ho seds

alt ch & pelitic sed

pyrrhotitic alt ch &

section form at a scale of 1:500,

(Central Mineralogical Services)

639024
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MINERALISATION

Style Grade

triconed

broken sediments
altered hornfelsed
gsediments

pyrrhotitic interbedded
alt ho sed.

barren 0%
Py & Po associated with
alteration

Po-v.f.dis & f.vns,Py
along fracs cp-tr assoc
with Po

Po-small patches,rare vns 10%
Py, Cp, to, Cs?-tr

tr

10%

alated alt sed Po-f-coarse patches;dis &
v.f. vns in sed, Py, Cp,

To? Cg - tr

as above

Po-scattered f.patches &

f.veins

Po - as above

Po - scattered f.patches

& dig replacement

Po - as above

10%

1%
1%
10%

alt ho sed

12%
c sed -
tailed geclogical log is appended (Appendix 6).
detailed geology and interpretation are included in

Plans TAS /2 /2923
TAS /2 72983 respectively.

samples of drill core were dispatched to CMS
for thin section

ription. The CMS report is appended (Appendix 7).

Geophysics

Magnetics

A very strong (+5,000 nT) ground magnetic anomaly
is coincident with the PEM - Crone EM anomaly
centred at approximately 4860E,

The ground magnetic profiles of Lines 4220N and
4220N (R) are presented together on Plan TAS/2/2968
in an effort to minimise gaps in the profile

caused by off gscale readings. The profile of Line
4220N (R} is also presented on the composite section,
Plan TAS/2/2822 for direct comparison with geology,
EM and geochemistry.

..+ 23
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Electromagnetics

The following is a note written by D B Trussell

(AAA Ltd, Senior Geophysicist) on the EM anomaly
delineated by the PEM gurvey over lines 4160N, 4220W(R)
and 4400N and a CEM survey over line 4220N(R},

CAF CONDUCTOR - LINE 4220N(R)
17.2.82

This conductor was detected by the PEM survey on line
4160N at 4885E, on line 4220N(R) at 4850E and on line
4400N at 4830E.

The anomaly is 8 channels on all three lines. The source
therefore is highly conductive. The southern terminus

is well defined. There is no response on 4100N which

ig only 50m to the south of 4160N., The northern terminus
is less well defined since the nearest line to the north
of 4400N is 260m distant (in the strike direction),

The dip of the conductor is steep (over 80°) and to

the west. The top of the conductor is 20m subsurface.

It has a conductivity width product of 25 mhos.

The shallow depth of the conductor (as little as 15m

on 4440) downgrades its importance since some surface
geochemical response should be expected. However, the
strike length of the conductor is quite modest (300-400m).
Formational conductors such as carbonaceous shales
usually have a much longer strike. It therefore seems

to me that this conductor should be drilled. A 45

angle hole to intersect line 4220N 4850E at a depth of
30m is therefore recommended.

D B Trussell
Senior Geophysicist

Drill Core Magnetic Susceptibility

The results of the drill core magnetic gusceptibility
measurements are presented in section form as Plan
TAS/2/2978. The measurements were taken approximately
every metre using a Geolnstruments Susceptibility
Meter JH-8, Four readings were taken at each point,
averaged, corrected for core diameter and plotted in
SI units.

... 24
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3.5.4 Geochemistry
a) Local

The soil C-Horizon geochemical results of the
C-Horizon sampling clearly show an ancmalous Cu-Sn
zone with attendant enhancement of W, Ni, Zn, As
and Pb partly co-incident with the EM - magnetic
anomalies. (Plan TAS/2/2822).

b) Downhole

The drill core over the entire length of the hole
wag split in half using a diamond saw. One half
was dispatched to Analabs for analysis of the
following elements; Cu, Pb, Zn, Ag, Bi and Ni by
atomic absorption spectrophotometry, As by vapour
hydride generation, Au by fire assay, Sn and W by
X-Ray Fluorescence Spectroscopy and F by specific
ion electrode determination. The results are
presented in section form as follows:

Sn, Cu, W (Plan TAS/2/2939)
Pb, Zn, Ag (Plan TAS/2/2940)
Au, Bi, F (Plan TAS/2/2941)
Ag, Ni (Plan TAS/2/2942)

The results are also tabulated as an appendix to
the detailed drill log (Appendix 6).

In addition six sample pulps 2 1179 - Z 1184

{(84.5 - 99.2m) were retrieved from Analabs and
dispatched to Amdel Laboratories for check analyses
on Sn and W. Comparative results are listed below:-

Sample No Depth Sn (ppm) W (ppm)
(m) Analabs Amdel Analabs Amdel

Z 1179 84.5-87.1 160 140 BLD BLD

Z 1180 87.1-90.0 95 S0 " "

Z 1is8l 90.0-93.0 15 20 " "

Z 1182 93.0-95.0 20 10 " 10

Z 1183 95.0-96.7 25 26 10 BLD

Z 1184 96,7-99.2 380 340 BLD "

The results of a simple unweighted statistical
analysis, used to identify anomalous sections are
tabulated below:-
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Element

Sn
Cu

Pb
Zn

Ag
Au
Bi

As
Ni

3.5.5

25 635027
Plan Value Range m m + 2¢ No of
(ppm) (ppm) {(ppm) Anomalous
Values
3-380 19 79 3
TAS /2 ‘2939 15-310 110 236 2
BLD-- 20 3 15 2
10- 55 28 51 1
TAS/2/2940 25-950 124 516 2
BID-0.5 0.1 50.5 -
BLD-0,033 0.002 0.013 1
TAS/2/2941 BLD- 20 1 6 1
255-940 547 847 2
TAS /2/2942 1-520 32 198 1
85-340 159 281 2
Discussion

Diamond drillhole CAF 6 successfully intersected
significant sulphide mineralisation as indicated by

the ground magnetic and EM surveys. Unfortunately

the mineralisation did not. carry concentratiorns df 3n or
any other metal.

It is apparent that there are two main zones of sulphide
mineralisation down the hole. The first, zone 1,
between 22.9 and 46.8 metres contains on average 10%
sulphide. Over 9% of that is constituted by pyrrhotite,
the rest is made up of traces of pyrite and chalcopyrite.
The pyrrhotite is commonly in the form of small
discontinuous and irregular patches associated with the
intermittent intense calc-gilicate metasomatism. In

the intercalated sediments the pyrrhotite is more often
as fine, discontinuous and irregular veins sometimes
associated with carbonate veins. On rare occassions the
pyrrhotite is very finely disseminated through certain
sedimentary units. The chalcopyrite usually intimately
asgociated with the pyrrhotite asg inclusions or rims
whereas the pyrite occurs as very fine discrete veins,

This first zone is picked out very clearly by the
magnetic susceptigility measurements averaging 2x10
SI units (1.6x10 CGS ,units) compared to_z background
of approximately 2x10 SI units (1.6x10 CES units}.
The zone is nearly exactly coincident with the postulated
position of the EM conductor indicated by the ground

PEM survey.

-2

The second zone from 76,1 metres to the base of the hole
contains an average of just over 10% mineralisation.
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The mineraligation appears to be all pyrrhotite and as
in Zone 1 occurs in various forms. It is mostly as
scattered, small and irregular patches associated with
the more intengely metasomatised areas sometimes
concentrated up to 20%. It also occurs as very fine
disseminations up to scattered grains more often in the
less altered sediments.

Zone 2 is also very clearly delineated by the magnetic
susceptibility measurements averaging approximately the
same as Zone 1., The attendant ground magnetic survey
response is poorly defined owing to the lack of readings.
However magnetic measurements taken along the old
superseded L 4220N less than forty metres to the north
do appear to define a second response in the vicinity of
4920 E (Plan TAS/2/2968). This response conforms well
with the surface projection of Zone 2., However it isg

of interest to note that there is no readily recognisable
coincident ground EM response. This maybe due to the
masking effect of alluvium between 4910E and 4930E and
deep weathering beneath the creek associated with
subsurface water flow.

The zones contain enhanced Sn, Cu, As, Pb values up to
380, 310, 520, 55 respectively but no significantly
anomalous values. This enrichment of the two zones in
elements similar to that of the main skarn to the west
along with intermittent intense calc-silicate
metasomatism suggests these zones were possibly carbonate
rich. Certainly within the zones there arg narrow bands
of 'true' skarn ( garnet, diopside-andesité-calcite etc).
There are also narrow bands of mineral assemblages
unique to CAF 6, They contain such minerals as calcium
rich scapolite and axinite.

e’

The presence of these differing mineral assemblages gives
a good indication of the complexity of the various
alteration schemes. The presence of scapolite appears to
indicate a more pneumatolytic as opposed to a straight
metasomatic process, specifically the presence of CO»3
under high pregsures. Although gcapolite is a common
constituent of skarns elsewhere, Fander (CMS), comments
that it is less common in West Tasmanian skarns.

Axinite indicates the introduction of boron and as it
occurs with pyrrhotite in a coarsely-crystalline random
fabriec, a more pyrometasomatic alteration scheme is
indicated.
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Taking into account these different schemes of alteration,
the fact that a retrograde metasomatic step is also
often overprinted and only one drill hole has been
drilled into this zone it is extremely difficult to
indicate where Sn or other metals maybe significantly
concentrated.

Although significant quantities of pyrrhotite were
intersected in Zone 1 coincident with the EM anomaly,
D B Trussell (AAA Ltd, Senior Geophysicist) believes
there is not sufficient electrical conductivity
between the pyrrhotite and concludes the core is
incongistent with the ground EM response.

Diamond Drill Hole CAF 7 (Plan TAS/2/2724}

Collared at grid co-ordinates 4220N (R) /4640 E
National co-ordinates 371490mE/5394510mN
Azimuth (Av) 251.4° MN
Declination (Av) 53.4°

Length 230.5 m

RL 522.0m
Objective

To intersect and evaluate the main skarn zone adjacent
to the Meredith Granite on line 4220(R)N 180 metres
south of the intersection in CAF 1.

Geology
a) Local (Plan TAS/2/2812)

The bulk of the rocks over CAF are made up of the
Cambrian Crimson Creek sedimentary sedguence.
Specifically these rocks are lithic wackes,
tuffaceous greywackes, siltstones, argillites and
finely bedded pelites. Associated basic tuffs,
basalts and micro-dolerites are also present.

The segquence appears to strike north-northwest
and dip mostly to the west although steeply easterly
dipping drag folding? is locally common.

The Devonian Meredith Granite outcrops along the
western portion of CAF and is made up of a coarse
grained equicrystalline biotite granite and an
intermittent marginal phase of porphyritic adamellite,
which is locally, intensely tourmalinised. The
granite also outcrops on Line 4820N (attached section)
some distance from the contact in hornfelsed
gediments. It was probably this "tongue" that was
intersected in CAF 2,

... 28



639030

28

The contact between the granite and Cambrian rocks

is complex. Away from the contact the sediments

and volcanics are metamorphosed to a low-medium
amphibole grade. At the western contact a distinctive
high grade skarn suite of rocks is developed varying
between 30 and 100 metres wide and over 700 metres
long.

The skarn is made up of interlayered (probably relict
bedding) hard pelitic calc-silicate rocks and
coarsely crystalline garnet-vesugianite-diopside-
ferrohastingsite rocks with interstitial magnetite,
pyrrhotite, phlogopite, calcite and fluorite.

The skarn zone appears to broaden progressively
southwards from CAF 3 through CAF 5 to CAF 1. It
may be readily traced out by mapping outcrop and
float material, as far south as line 4220N. South
of this however it becomes virtually impossible to
trace out the skarn zone by mapping. Rare float of
magnetite banded calc silicate altered diopside
hornfels and bleached pelite occuras the only evidence
for the strike continuation. However the trace of
the skarn 2zonhe may be followed by the anomalous soil
geochemical pattern, particularly in Sn and Asg, and
by the ground magnetic responses. It may be that
the southerly plunge of the skarn alteration =zone
steepens to the south of line 4220N,

South of line 4280N the Meredith Granite Contact
swings away to the southwest (see Plan attached)
while the skarn zone retaing a north north westerly
strike. The rock units which occur between the
skarn and the granite comprise biotite hornfelsed
argillite and arenite, with, to the south, bodies of
microgabbro. If the skarn zone consists of replaced
calcareous rock units which may be traced out
diverging from the granite, then it is highly
prospective for Sn-sulphide mineralisation. Where
these units are adjacent to the granite there is a
dissemination of Sn throughout the zone probably
associated with magnetite and silicate minerals
rather than concentrated with sulphides as cassgiterite.

This precipitation of Sn as cassiterite can be
expected to occur in a lower temperature facies ie

at a greater distance from the granite source. This
situation appears to occur on line 4220N and possibly
down plunge to the south. There certainly is

evidence from the PEM data that suggests a concentrat-
ion of sulphides, with which cassiterite may be
associated, in this sector of the skarn.
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DEPTH

0- 10.8
10.8- 23.7
23,.7- 45.8
45.8-49.3
49, 3-56.3
56.3-65.2
65.,2-73.2
73.2-82.2
82,2-92,1
92.1-97.0

97.0~163.6
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Rock samples taken from surface and old workings
including a 40 metre adit contain visible pyrrhotite,

magnetite,

Drill hole information to the north

fluorite and tourmaline mineralisation.

patches of massive pyrrhotite and magnetite with
minor chalcopyrite, pyrite and arsenopyrite along
with anomalous Sn, Au and Bi values in the skarn

rocks. Peak values intersected were:-
Sn Cu Au Bi
1710 ppm 1573 ppm 0.157 ppm 270 ppm
199, 25-215-3m 276.6-282,1 118.05-122.8 118.05-122.8

0l1d Mines Department records refer to the Mt Ramsay

workings as

Downhole

The geclogy of the drill

follows:-

ROCK TYPE

Triconed
Broken weathered seds
51 Altered seds

Altered Pelitic Ho
Altered hornfelsed seds

Altered hornfelsed tuff
sa. & ch.

Altered Pelitic Ho
Altered ho. sa & Ch.
Intbd.Pel.Ho & Ch

Pyrrhotitic Bedded
Pelitic Ho
Patchworked - Varying
Concentrations of (in
order of abundance)

a Bi-Au prospect.

core can be summarised as

MINERALISATION
Style Grade

Barren
Py-agsos.with calc-
sil-alt tr
Po-f.diss,in parts
Py-tr tr
Po-f.patches& rare diss
Py-tr 3%
Ag above 4%
Po-f.diss & f.veinlets 5%

1 n " 1 5%
Po-f.veinlets/with bdg
& patch 10%
Po-diss.on bdg & patch
Py-tr 12%

Conc.-highly irregular 15%
Mt - f,xtalline masses
Po-f-co.irreg.patches

Diopside-Ferrchastingsite Cpy-tr-1% with Po

Vesuvianite-Carbonate-
Magnetite-Pyrrhotite-
Garnet-Fluorite

V.rarely discrete
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ROCK TYPE MINERALISATICON
Style Grade

Intercalated Pelitic Po-f.veinlets & patches 3%
Ho~highly-sl.altered & Mt.,-few masses in Skarn
Skarn (as above)

Altered f.RBd.ho. Po-diss. (v.f.f.) & v.f,
Pelitic Seds veinlets 74
Altered hornfelsed Po-f,veinlets 2%
Sediments

Altered high grade v " tr
hornfelsed Sediments

Altered hornfelsed Po - rare v.f.veinlets tr
Seds & Aplitic Dvkes

Altered Differentiated Po-scattered f. grains 1%
Granitoid

Fresh, Hd.Co. equicryst- Qtz.- To - Py veins tr

alline Granitoid =
Meredith Core

A detailed geological log is appended (Appendix 8).
The detailed geology and interpretation are
included in section form, Plans TAS /272924 and
TAS/2 2984 at a scale of 1:500.

Nine drill core samples were dispatched to CMS
(Central Mineralogical Services) for thin section
description. The CMS report is appended (Appendix
7).

3.6.3 Geophysics

a)

b)

Magnetics (Plan TAS/2/2822)

The ground magnetic pattern is typically highly
anomalous, clearly defining the width and limit of
the skarn zone. The pattern west of the skarn is
typical of hornfelsed argillite containing varying
amounts of disseminated pyrrhotite, again
demonstrating that on this line the skarn and
granite are separated by hornfelsed sedimentary
rock units.

Electromagnetics (Plan TAS/2 ‘2822)

The Crone PEM profile on line 4220N(R) is

distinetly anomalous over the skarn zone. Thisg
pattern isgtronger than that on line 4400N - the

line drilled by CAF 1. The EM response on line
4220N(R) is centered at 4570E which is 140m east of
the granite contact. ©On line 4400N the conductor

is centered at 4540E which is 45m east of the granite.
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There ig no anomalous response on line

4640N yvet 55m of skarn has been intersected by

CAF 5, So the strongest conductor yet detected
within the skarn zone by PEM occurs on line 4220N(R).
The most obvious source for this response is a
sulphide concentration of predominantly Pyrrhotite.

Drill Core Magnetic Susceptibility

The results of the drill core magnetic susceptibility
measurements are presented in section form as

Plan TAS/2/2979. The readings were taken
approximately every metre using a Geoinstruments
Susceptibility Meter JH-8. Four readings were

taken at each point, averaged, corrected for core
diameter and plotted in SI units.

3.6.4 Geochemistry

a)

b)

Local

The so0il geochemical results of the C-Horizon
sampling clearly show an anomalous zone of all
elements over the vicinity of the skarn. Plan TAS/2/
2822). The pattern shown on the attached profile

is somewhat broken owing to the presence of

alluvial concentrations in Greco Creek.

Downhole

The top 10.8 metres of the hole was triconed and
four sludge samples, each of approximately three
metres were taken over the first 11.0 metres,

The sludge samples were analysed for Sn, Cu, W, Fb,
Zn, Ag and As.

The drill core, from 10.8-73.2 metres was sampled
for geochemical assay by grinding a sample off

the side of the core using a diamond studded wheel.
The samples obtained were analysed for Sn, Cu, W,
Pb, Zn, Ag, Au, Bi, Mo, F and As.

The remainder of the drill core was split in half
using a diamond saw, one segment being dispatched
to Analabs for analysis of Sn, Cu, W, Pb, Zn, Ag,
Au, Bi, Mo, F, As and Ni.
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Analytical techniques employed were as follows:-

Cu, Pb, Zn, Ag, Ni, Bi, Mo - atomic absorption

spectrophotometry

Asg - vapour Hydride genaeration

Sn, W - X-ray fluorescence
spectroscopy

An - fire asgsay

F - gpecific ion electrode
determination.

The results of all analyses are tabulated as an
appendix to the detailed drill log (Appendix 8)
and also in drill hole section form on Plans;
TAS/2/2943 {Sn, Cu, W), TAS/2/2944 (Pb, Zn, Ag),
TAS/2 72945 (Au, Bi, Mo), TAS/2/2946 (F, As, Ni}.

In addition, 38 sample pulps were retrieved from
Analabs and dispatched to Amdel (The Australian
Mineral Development Laboratories} for check. analyses
of Sn, W and Bi. Comparative resultg are listed

below:-
Sample No. Depth Sn (ppm}).. ~ W (ppm) Bi (ppm)
(m) Analabs Amdel Analabs 2mdel Analabs Amdel
Z 1219 52.8-55.8 130 180
1220 55.8-58.8 140 120
1221 58.8-61.8 160 200
1222 61.8-64.8 140 190
1223 64,8-67.8 7 i0 150 200
1224 67.8-70.8 3 12 130 180
1225 70.8-73.2 BID 4 180 210
1226 73.2-75.0 BID 4 BID BLD
1227 75.0-77.5 4 4 10 BLD
1228 77.5-79.0 BLD 10 BID BLD
1229 79.0-80.5 7 16 BLD 10
1230 80.5~82.7 BLD 10 BILD BID
1231 82.7-85.0 BLD 10 BLD BLD
1232 85.0-88.,0 BID 1) BID BLD
1233 88.0-91.0 6 10
1234 91.0-92.1 BID BID
1235 92.1-94.0 BID BLD
1236 94.0-97.0 BILD BLD
1237 97.0-99.0 BLD 10
1238 99,0-101.3 18 30
1239 101.3-102.8 515 600
1245 106.6-109.8 76 95
1246 109.,8-112.0 134 160
1247 112.0-115.0 114 150
1248 115.0-116.5 258 270
1249 116.5-119.0 110 150
1250 119.0-120.7 ' 62 80
1251 120.7-121.8 160 210
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Sample No Depth Sn (ppm) W (ppm} Bi (ppm)
(m) Analabs Amdel Analabs Amdel Analabs Amdel

7 1252 121.8-122.8 g 134 170

1262 141.5-143.5 1360 1300

1263 143.5-148.0 1080 1000

1264 148.0-150.0 2040 2000

1265 150.0-150.9 1520 1450

1266 150.9-152.6 1940 1900

1267 152.6-154.5 839 800

1268 154.5-156.2 1460 1450 20 120

1269 156.2-156.9 198 260

1270 156.9-159.5 340 350

Further check analyses were carried out, as
gignificant differencesin the W values were
noted between ground core samples and split
core samples from apparently similar rock types.
To investigate these difference 20.4 metres of
previously ground core was split and dispatched
to the laboratory for W analysis. The results
are tabulated below:

Sample No  Ground Core {ppm) Split Core {(ppm)

Z 1219 130 <10
1220 140 <10
1221 160 10
1222 140 <10
1223 150 15
1224 130 10
1225 180 <10

The geochemical results from Analabs were divided
into generalised lithologies; hornfelsed sediments,
skarn and granitoid, to aid in identification of
anomalous sections. The reswlts of a simple
unweighted statistical analyses are tabulated below:-

Element Lithology Range of m* m + 2e¢ No of
Values (ppm) (ppm) Anomalous

(ppm) Values
Sn Hornfelsed Sediments BLD-8 2 7 1
(Plan TAS/2/2943) . Skarn 2-2040 637 1693 2
Granitoid - BLD - -
Cu Hornfelged Sediments 20-330 135 262 3
(Plan TAS/2/2943) Skarn 20-890 294 666 1
Graniteid 5-480 58 326 1
W Hornfelsed Sediments BLD-180 53 147 3
(Plan TAS/2/2943) Skarn BID-515 33 231 2
Granitoid BID-150 14 100 1l
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Pb Hornfelsed Sediments BLD - 80 29 70 4
TAS/2 2244, Skarn 20 - 75 37 62 3
Granitoid 15- 40 28 42 -
Zn Hornfelsed Sediments 60- 305 161 277 2
TAS/2 /2944) Skarn 75- 285 150 258 2
Granitoid 15 - 25 20 29 -
Ag Hornfelsed Sediments BILD- 0.5 0.1 0.51 =
TAS/2/2944} Skarn BLD- 0.5 0.1 0.54 -
Granitoid BLD- 0.5 0.1 0. 6 -
Au Hornfelsed Sediments BID-~0.008 BLD 0.009 -
TAS/2/2945) Skarn- BLD-0,076 0.015 0,058 -
Granitoid BID-0., 006 0.0602 0.007 -
Bi Hornfelsed Sediments BID- 6 6 5 3
TAS /2 /2945) Skarn BID~ 258 51 156 2
Granitoid BID - & 2 7 -
Mo Hornfelsed Sediments BILD -45.5 4 18 -
TAS/2/2945) Skarn BLD- 11.5 1 4.5 1
Granitoid 2.5~-12.5 4.4 9.9 1
F Hornfelsed Sediments 500-2920 1077 2282 2
TAS/2/2946) Skarn 3500~5. 24% 1.47% 2.37% 5
Granitoid 890-1890 1214 1763 1
As Hornfelsed Sediments BLD - 42 13 38 2
TAS/2/2946) Skarn 12-1000 266 767 2
Granitoid 1- 57 18 78 -
Ni Hornfelsed Sediments 95~ 275 164 226 3
TAS/2/2946) Skarn 35~.125 67 111 3
Granitoid 97~ 165 122 161 1
* = mean
m+ 2¢ = mean plus twice the standard deviation
The best intersectiong, this time ‘weighted' for
width can be summarised:
i) Tin
From To Width Sn
a) 141.5 ~ 156.2m 14.7m 0.14%
b) 159.5 ~ 162.7m 4.1m 0.13%
¢) Entire Skarn 97.0 ~ 163.6m 66.6m 697 ppm
d) Lower part
of skarn 128.6 ~ l1l63.6m 35.0m 0.1%
...35
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ii) Fluorine
a) 105.7 - 128.6m 22.9m 1.98%

b} 154.5 - 162,.7m 8.2m 2.33%
3.6.5 Discussion

The discussion of data collected from CAF 7 and

conclusions derived are brought together with similar inform-
ation from the three previous skarn drill holes

(CAF, 3, 5, 1) in a general discussion of the sgkarn,

Section 3.7.

The geochemical sampling of the core by grinding it

in the wrong direction gave spurious W values from the
tungsten carbide matrix in a similar manner to CAF 5 -
see section 3.4.5.

3.7 Digcussion
3.7.1 General

For the purpose of this discussion the drillholes which
intersected the major skarn zone CAF 7, 5, 3 and 1
(7, 5, 3 this programme} are grouped together.

Firstly there are a number of general points to be made.
The Ramsay skarn is a calcic skarn with a probable major
primary mineral assemblage of;

+
Andradite - grossular garnet - Ca3(Fe3 Ti)2 SiBOlz_
2 .
Ca3 12 Sl3 O12
Diopside ~ hedenbergite - Ca (Mg, Fe) [Si2 06]

s _ . . : F
Vesuvianite CalO(Mg, Fe)2 A14[812 0%]2 [Sl 0;15 (OH, )4

The garnet varies between the Fe3+- Ti andradite and Al
grossular. The two are distinguishable in that the
andradite is usually dark brown-dark red whereas the
grossular is a light brown verging on pink. In terms
of theoretical genesis, both are primary prograde
minerals. iiowever the andradite is usually formed by an
infiltration process into the marble whereas the
grossular tends more to be the product of local
bimetasomatic contact alteration across a boundary of
two unlike rock types one of which being marble,
Grossular also results from regional metamorphism.
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Ore grade mineralisation of any kind is rarely
associated with grossular.

The garnet forms first, growing as large poikilitic

zoned crystals usually with significant embedded pyroxene.
If insufficient gilica is available magnetite may also
form at this early stage. It is unclear whether the
magnetite at Ramsay which can form up to 30% of the

rock formed thus or in the normal tertiary oxide
alteration stage.

The other major primary mineral occurring at Ramsay is
vesuvianite or idocrase which in facthas a very similar
crystal structure to garnet and forms poikiloblasts in
the same manner as garnet. However vesuvianite is highly
variable in colour at Ramsay, ranging from grey, green,
mauve to amber brown, the latter making it totally
indistinguishable from garnet. The vesuvianite also
contains embedded diopside.

Diopside, although a very important primary mineral

occurs mainly as inclusions in garnet and vesuvianite,
interstitial fillings or fine granular masses. The

colour is also variable owing to macroscopically invisible'
inclusions of minerals such as actinolite-tremolite
(gr-yellow) and goethite (brown). At Ramsay the
clinopyroxene tends towards the Mg member as opposed to
the more usual skarn member, hedenhergite which is Fe

rich, although it is sometimes present.

Primary interstitial minerals of the Ramsay skarn appear
to include calcite (Ca CO4) and fluorite (Ca F_). The
fluorite is notable for its clear often coarse crystals
which are not highly fluorescent.

This mineral grouping is similar to the classical primary
mineral assemblage formed by prograde alteration of an
argillaceous limestone by magmatic fluids rich in iron
and silica. The presence of Vesuvianite as a primary
poikioloblastic phase and the trend of pyroxene towards
ite more magnesium rich end member diopside necessitates
the presence of significant amounts of magnesium. Small
amounts of dolomite would be sufficient, however it is
more likely that the argillaceous Crimson Creek Formation
sediments which are known to contain abundant Al,0, and
Mg0O are a more likely source. In onethin section %rom
CAF 7 the core ig predominantly andradite garnet still

in the process of forming from an almost pure limestone
(now calcite) with embedded pyroxene. This is the only
clear evidence of the original limestone.
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The pregence of the qguestionable dolomite cherts
described by CMS does not appear to be significant
with respect to the original carbonate composition.

It is envisaged that in the more impure limestones, that
is those whaere sediments, probably argillaceous, exceed
the amount of Ca CO;, Vesuvianite is formed. If the
limestone is almost pure, then the classical andradite-
diopside mineral assemblage forms. At this primary
anhydro g stage the iron comggsition is dominated by

the Fe ion, hence the Sn derived from the magmatic
fluids will be largely incorporated in the various
mineral lattices. Up to 6% Sn can be included in the
garnet lattice making economic separation impossible.

However few skarns maintain their primary assemblage and
as with the Ramsay skarn widespread hydrous infiltration
alteration takes place as temperatures drop and meteoric
water brought in by a convective mechanism starts to
dominate. The mineral assemblage formed, often called
the retrograde assemblage, is dominated by calcium
amphibole., This stage in the Ramsay skarn is dominated
by ferrohastingsite.
Ferrohastingsite Na Ca, Fey 2+ (A1 Fe3+) Al, Si,. O

L, lp 8ig 022 (OH,F),.
It occcurs at first in the form of wveinlets, then wvein
networks, then finally as full scale replacement of the
vesuvianite and garnet, It rarely tends to hastingsite
or actinolite., In hand specimen it is relatively
distinctive, being dark green and often coarsely
crystalline displaying good needle-fibrous like growth,

Sphene is often associated with the ferrohastingsite,
occurring as sheaves of acicular crystals, sometimes
visible in hand spe¥%kimen as white crystals.

Sphene Ca Ti [Si 04] (0, OH, F)

Coarse patches of calcite are sometimes associated with
ferrohastingsite.

This retrograde assemblage is brought about by the
destruction of the primary minerals in a reduction
reaction whereby Fe “.» Fe® , 1In theory where Sn has

quﬁ Qfﬁfo/# been present in the original magmatic fluid and tied up
AVﬂW“fj in the lattices of the primary minerals it is now forced
A out and the maximum amount of Sn found in ferrochastingsite

to the authors knowledge is 0.8%. In other skarns it is
~at this retrograde of Stage 2 that free cassiterite could
"be expected. No cassiterite was noted in the Ramsay core

\ 4
N however stanniferous sphene was possibly identified.
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Magnetite and sulphides make up the last major stage
of alteration at Ramsay. There is also evidence to
suggest that it could be broken down further to
Magnetite replaced by pyrrhotite# pyrite replaced by
chalcopyrite.

This last stage of retrograde alteration is in fact,
theoretically the most logical site to encounter
cassiterite. A controversial example of this could be
Renigon Bell where all that is present now is a pure
retrograde assemblage.

3.7.2 Tin

If the drilled portions of the Ramsay skarn do indeed
conform to the theoretical model of a multistage
replacement calcic Sn~F skarn derived from an impure
argillaceous limestone as the mineral assemblage does
. suggest then there are certain sites that are mineralog-
ically and statistically favourable for the occurrence
of ore.

The first which has already been outlined is those areas
of the mogt 'advanced' retrograde alteration. That is
zones of predominantly ferrohastingsite or even more
preferably predominantly sulphide and ferrohastingsite.
The hypothegis is easily tested with respect to Sn;

CAF 1
Best Sn intersections Description Weighted/Skarn Awv.
Average/ (unweighted)
1) 203.0 - 216.3 dk gr C.xtaline 0.19%/ p.06% n=162
ferrohastingsite
with calcite
skarn
2) 233.45 - 244.75 xtaline 0.13% 0.06%
ferrohastingsite
skarn
CAF 7
1) 145.3 -~ 152.6 Mt-Ferrohasting- 0.16% 0.07%

gite-Po skarn

The correlation is extremely satisfactory as the three
zones outlined above are the major Sn rich and
ferrhastingsite dominant zones. Unfortunately the
drill portions of the Ramsay skarn are mostly a
combination of primary and retrograde skarn. It is
evident that there is a greater proportion of retrograde
skarn in the southern portion of the skarn, represented
by CAF 1 and 7.

laXal
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Thus this area appears to offer the best potential
for economic concentrations of Sn.

The second favourable site for Sn mineralisation is at
the skarn - marble contact. In fact, experts in the
field of skarns suggest that when dealing with an
infiltration skarn such as that at Ramsay, in roughly
70% of cases the high grade ore is found adjacent to
the marble-skarn contact. Unfortunately in the case

of the Ramsay skarn this second site may not be present
as the two sketches show:
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This zonation away from the granite is partly confirmed
by the fact that the theoretical model predicts the
presence of annite in the skarn nearest the pluton.

CAF 3, drilled at the northern end of the skarn,

AT virtually surrounded by the pluton is the only drillhole

W%&WUQQWJ which contains appreciable amounts of phlogopite which

VQMMW is virtually indistinguishable in thin section and
handspecimen from annite. Annite occurs in a similar

position at Mt Lyndsay which is also similar to the
Ramsay skarn in many other respects. It is also worthy
of note that at least forty drillholes have been
drilled at Mt Lyndsay. Furthermore, owing to the
complex zoning and structure of most skarns, experience
from Canadian and American skarns show that a drill
spacing of approximately 30 metres is reguired to
adequately test a skarn,

It is noted that the most encouraging Sn results were
derived from CAF 1 and 7 in the southern portion of the
skarn, where the skarn is thickest and widest, ie
significantly more tonnage potential than in the northern
Sn poor area. Present approximate skarn dimensions are-

Width (m) Depth (m) Length (m)
CAF 3 15 25
CAF 5§ 45 90 700
CAF 1 100 220
CAF 7 50 140
Average 50 120

3.7.3 Tungsten

Although W is not always associated with Sn skarns it is
not uncommon. As DDH CAF 3 was drilled on a very
significant W soil anomaly, in excess of 100ppm the W
potential of the Ramsay skarn cannot be overlooked. 1In
fact the magnitude of the W soil anomaly is similar to
that which led to the discovery of the Bold Head ore
body at King Island. W values down CAF.3 averaged below
the limit of detection, 10 ppm. It is possible that all
the W bearing skarn which gave rise to the soil anomaly
has been eroded off as postulated in the previous

sketch A, However the alternative is that the W has
been concentrated in a certain chemically favourable zone
within the skarn. The skarn intersected in CAF 3
contained grossular as the garnet phase and hence in
hindsight was predictably barren of W and significant Sn.
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Tungsten as scheelite can occur throughout an andradite-
pyroxene-amphibole- magnetite skarn, as W ig not
accepted into the various mineral lattices as Sn is.
However like Sn, W is concentrated into higher grade by
the retrograde amphibole alteration. Such a gituation
occurs at Kara, a similar W-Sn-F type skarn to the
northeast. Mt Lyndsay is also given as a prospect
belonging in this group of skarns.

The tungsten in the soils at King Island was found to
be suprisingly mobile and peak values were displaced
erratically from the subsurface mineralisation. Hence
the northern W zone (soil anomaly) remains untested,
however with the present scant drill hole information

the position of the andradite-pyroxene-amphibole sgource?

is problematical.

Alteration

If the W-5n-F skarn type classification is accepted at
least as a general starting point, then some degree of
greisgenization of the granite is 'invariably present’.
This is in fact the case at Ramsay, where the skarn
abuts the granite. DDH CAF 5 intersected the granite-
skarn contact. This zone within the granite cannot be
termed an endoskarn or a greisgen (senso stricto) as the
first demands calc-silicate alteration and the second
requires the presence of topaz. The zone reflects a

two way reaction between the marble and granite, that is

3

certain compounds also move from the marble (mostly Ca CO )

into the granite. The sketch below summarises the
possible situation:
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Although topaz is not present, the term greisgen is
appropriate as the quartz-muscovite-carbonate-rutile
asgsemblage 1s anomalous in F, up to 2.8% and indicates
at least moderate pneumatolytic alteration in addition
to the carbonate 'flooding' and argillic alteration.

Depth - Unweighted Unweighted
average Average of
Granitoid (CAF5)

"Greissen" Zone 128.0-144.6m 4413 ppm F 2103 ppm F
(CAF 5)
" " 55 ppm Sn 26

The greisgen zone is anomalous in Sn, as outlined above,
however it did not contain any economically significant
values. Owing to the low values and probable limited
extent of the greissen, it is considered a secondary
target with respect to the skarn.

Structure

The structure of the general skarn has been proved
elsewhere to be extremely important for example at

King Island (Tasmania) faults controlled the mineralising
fluids. The environment of the gkarn, adjacent to a
pluton, makes it susceptible to all the fracturing and
faulting associated with the pluton's emplacement.

The major fault identified at Ramsay which appears to
terminate the skarn to the south may be acting as a
similar concentrator of mineralisation. Hence it is
a valid primary target for exploration.

Recommendations
Skarn Zone

On the basig of encouraging Sn results in CAF 1 and 7,
the intersection of a promising retrograde mineral
agsemblage and as yet unexplained significant W soil
anomaly vigorous feollow up work is sought.

Further drilling is recommended on the Ramsay skarn,
general targets being;

1) Further concentrations of the retrograde mineral
assemblage.

2) Margins of the skarn

3) Structurally controlled concentrations

4) Northern tungsten anomaly

I..44
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. CAFP 4 EM Zone

In the short term & detailed downhole EM survey is
strongly recommended to itocate the postulated conductor.
A further diamond drill hole would then be drilled

to follow up this survey. Although the skarn zone is of
priority for follow up, it must be remembered that this
EM anomaly, known as CAF (West) from the Input survey
was one of the major reasons for CAF grid being cut and
it would be premature to write off such a significant
response in such a geologically favourable position.

CAF 6 EM Zone

Although CAF 6 was partly successful in locating the
EM conductor it appears that the zone must be more
massive close by, owing to the extraordinary guality
of the response.

It is noted that the PEM response on this zone is the
best yet encountered in the Ramsay part of the EL.
Therefore a downhole EM Survey is required to locate
the best position for another diamond drill. If the
downhole survey is unsuccessful for whatever reason a
gsecond drillhole is highly recommended midway between
L 4220(N)R and 4400N.

N P GREEN
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635066

REPORT CMS 82/3/10

Samples T 9993 ~ T 10000; Z 1491 - Z 1500

Eighteen drill core samples were received for pétro1ogical examination;
thin-sections were prepared of all rocks, and a polished section was
prepared of T 9997 because of its sulphide content, Each sample Iis
briefly described in the accompanying tables and is largely self-
explanatory.

Notes

The largest group in this suite comprises a series of hornfelses; these

are distinctive in several respects. Their composition is strongly aluminous
and magnesian, they generally centain fine opaques (believed to be ilmenite),
and may have been metamorphosed in two stages. The first is a lower-grade
(albite-epidote hornfels facies) biotite-cordierite hornfels, followed by a
prograde development of amphibole (generally anthophyllite, or closely related
cummingtonite=-grunerite) which clearly replaced, and formed from, eartier
minerals. The rocks have distinctive textures too, partly because of the
formation of radiating amphibole needles, partly because of the zonal or
crudely concentric arrangement of fine iimenite around cordierite in some

rocks{this sometimes results in a grey-black appearance, as in T 10000).

Several skarns are represented, and their appearance is sometimes misleading

because of the change in colour of minerals like vesuvianite.

{n.addition, there are two altered dolerites with well-preserved relict
features and characteristic alteration mineral assemblages, two microgranites
and a greisenised, sideritised granite; the occurrence of siderite may be
Significant, as it is sometimes associated with cassiterite {in other

Tasmanian rocks).

-

H.W. Fander, M. Sc.
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Sample : ' , ' ' Central Mlneralogscal Sen
No. Rock Type = Composition Fabric Minor Minerals Comments

T 9993 [Spotted Biotite Hornfels. Small random biotite }Fine-grained, horn- Secondary muscovite. Lowermost hornblende-hornfels
(T.s. flakes (about 30-35 %), finely granular quartz |felsic fabric. Very Conspicuous oxide facies of contact-metamorphisi
41298) and feldspars; spots of poorly-defined poorly developed opaques (7ilmenite). Rock was argillaceous feld~
chea’ Jamphibole poikiloblasts. Detrital zircon. spathlc sittstone/sandstone.
46-Qe -

T 9994 [Microgranite. Distinctly zoned from sodic Generally medium-graingd Poorly defined small | Featureless rock of simple
CAF 3 through coarser zone to sodi-potassic, with igneous with coarser, | goethite patches, composition, verging on apliti
quartz, chequer-albite, orthoclase, degraded granitic zones. may be oxidised material. Fairly fresh.

23 biotite. sulphides. ' '
Lo : . .
T 9995 |Garnet-Diopside Skarn. About 70 % granular Medium-grained with Traces of sphene, Diopside' contains Fe and tep
grossularite, 20 % subhedral diopside, with random mineral 'calcite; pyrite, towards hedenbergite. Simple,
*AF 3 |granular magnetite and ferrohastingsite distribution. Structurg-ferrohastingsite typical skarn composition and
132 (total 10 %). less. veinlets, fabric.
tAn

T 9996 |Uralitised Dolerite. A few, extensively Random, medium-grained | Fine oxide opaques. Relatively fresh and easily
- sericitised plagioclase microphenocrysts fabric; a few Amygdales contain recognisable in thin-section,
ZAF 4 |scattered through mass of labradorite laths, irregular amygdales. chlorite, trace Probably a minor intrusive.
141.2h interstitial amphibole {uralitised pyroxene}. ’ siderite. Not metamorphosed.
T 9997 |Biotite Hornfels. Very abundant (60-65.%) Uniform mineral Biotite veinlets, Albite~epidote hornfels facies
- "~ |fine orange-brown Ti-biotite, fine interstitial|distribution, vague Discontinuous quartz some evidence that biotite is
aﬁF‘l} quartz and ?feldspar (30-35 %), very fine preferred fabric veinlets. Pyrite, metasomatic, phlogopitic.
1336 sulphides. (inherited). tracs chalcopyrite,

pyrrhotite, : :
T 3998 |Altered, Uralitised Dolerite. Completely Well-preserved Fine oxide opaques. Closely resembles T 9996, but
- sericitised plagioclase phenocrysts in mass of | textures and fabric, Brown oxidised more severely altered by deute
JQV'A} random argillised plagioclase laths, inter- verging on fine- chlorite throughout. and low-grade hydrothermal
Kjéﬁi, stitial fibrous uralitic amphibole. : grained, Pyrite veinlets. processes.
T 9999 JAnthophyllite-Biotite-Cordierite Hornfels. Fine-grained, uniform | Anthophyllite veinlets | Very unlikely to have been
“RL Radiating anthophyllite needles, small biotite | fabric, no relict with pyrrhotite quartzose rock, but rather an
- 1 flakes, conspicuous ?ilmenite grains, matrix features. patches up to 1 mm. Mg-rich type. Anthophyllite ma
igq,qh‘ of granular cordierite. be partly metasomatic.
T 10000|Anthophyllite-Biotite~Cordierite Hornfels. Relict clastic textureq Clastic quartz, Similar to T 9999, but origina
" |Small radiating anthophyllite needles, fine preserved. Fine- altered lithic grains | rock contained sand-sized clas
{1 Jbiotite flakes, set in mass of cordierite; grained, hornfelsic. recognisable. Biotite | quartz and lithic grains.
i414>“‘ abundant fine ilmenite. veins. : Biack mineral is ilmenite.

639067
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Minor Minerals

- e mm

S I
Central Mineralogical Sen

No. Rock Type - Composition Fabric Comments

Z 1491 BIOtlte-Cordlerlte-Anthqphy]l|te Hornfels. Fine-grained with (uartz veins. Low-grade contact-metamorphiss

C&K-\ Mostly fine biotite and small cordierite faint relict bedding. ([Pyrrhotite grains of pelitic sediment, followed
crystals with biotite inclusions} radiating Zones of coarser associated with by prograde hornblende-hornfel

'91-95, anthophyllite needles replacing these crystallinity. quartz veins. metamorphism to form antho-

: " | minerals, : : phyllite.

7 1492 { Cordierite~Anthophyllite-Biotite Hornfels. Mostly very fine~ Shear zones carry Tremolite has formed at a late:
Mostly ultrafine cordierite with embedded grained, finely pyrrhotite. A few stage, as well as anthophyllit

QL | [ anthophyllite needles, fine biotite and laminated in places. relict clastic quartz {and is younger, in vein-like

4.0 ilmenite, pyrrhotite. Shear zones. grains. Tremolite masses.

4’ _ patches., _
> 1493 | Spotted Biotite-Cordierite Hornfels. Small, Poikiloblasts are Quartz fracture- = - Two metamorphic events, or one
— | random, poikiloblastic grunerite crystals in £ 0.5 mm, matrix <20p. }fillings. Biotite two-stage event; pragraded to

]Es a very fine matrix of biotite flakes and - Uniform. Thin veinlets. hornblende-hornfels facies.

13-Opa interstitial cordierite. : fractures. Comparable with T 9993, Z 149]

I 1494 Spotted Cummingtonite-Cordierite Hornfels. Extremely fine-grained;|Fine ilmenite through- [Anthophyllite, cummingtonite,
Very small matted cummingtonite needles, relict clastic textures} out. Small pyrrhotite Jgrunerite all have the same

B(F S interstitial cordierite, po1k|loblasttc vague preferred grains with tremolite. ]genetic meaning. Paler colour

4ﬂ.¢1u; blotnte, felted tremoltte masses, fabric (inherited). Clastic quartz grains. Jto lack of matrix biotite.

Z 1495 Metésomatised Sediment. Development of- very Sedimentary features Diopside veins contain |Skarn-type metasomatism; possi

sm— ~— | @bundant cloudy granular diopside; inter- faintly recognisable, |]pyrrhotite, 7bornite, {a dolomitic chert ranging into

vgkf'b stitial cherty ultrafine quartz; cut by including bedding, hornblende. dolostone (?clastic) or

45'5“-1 coarse diopside veins. clastic textures. dofomitic siltstone.

Z 1496 JVesuvianite~Diopside Skarn. Large prismatic Mostly coarsely- Ferrohastingsite The mauve-brown mineral is

" _ |} brown vesuvianite crystals, patches of crystailine, random with associated vesuvianite. The ferrohasting:

Q¥ S | granuler diopside and zones of greenish fabric with fine- pyrrhotite. Sphene, appears to be a younger phase.

3&?65? [fine diopside/actinolite. grained patches. calcite. replacing vesuvianite.

) ‘I [ . -

Z 1497 | Vesuvianite-Diposide Skarn. Random prismatic [Coarsely-crystalline Fine interstitial Vesuvianite in this specimen |

R vesuvianite crystals, partly replaced by intergrowths, typical |calcite, rare fluorite.{grey, unlike Z 1496. Diopside

ZAr S ferrohastingsite; masses of diopside laths, skarn-type fabric. [solated pyrrhottte brownish, due to veinlets of

C%ﬂ;lh incipiently altered. patches. ?MnOz-goethite.

2 1498 | Skarn with Axinite. Coarse diopside Generally coarse to Patches of quartz with |Not clear whether axinite is

jhf'f; extensively replaced by pale hornblende. very coarse; clear ferrohastingsite younger and has replaced the
frregular masses of large, well-formed replacement textures. |needies, and calcite. Jother minerals, i.e. postdati

128 38y,| 3xinite crystals (dark 'veins"). Trace sphene. replacive hornblende.

639065
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REPORT CMS 82/4/35

Rock Samples 21185 - Z1198

Fourteen rock samples were received for petrological examination;
thin-sections were prepared, and offcuts were subjected to stain tests for
potash feldspar or calcite, as appropriate. Each sample is briefly described
in the accompanying table, with commnents relating to the specific questions

in your letter.

Summarx

Most of the specimens may be termed calc-silicate rocks, and some.of them are
typical skarns; others, however, have the characteristics of calc-silicates
formed more by regional metamorphism than metasomatism, This could be a super-
imposed effect, and final interpretations must be made using all the data

available,

A few rocks should perhaps be regarded as pneumatolytic, though obviously
there cannot be a hard and fast division between pneumatolysis and metasomatism,

Several rocks show a retrograde metasomatic phase whereby earlier calc-
silicates are partiy or progressively replaced by (generally) hydrous silicates,
notably ferrohastingsite; in fact, this particular mineral is quite widespread
(it occurs under similar circumstances at Kara, for instance) as a late-stage

replacive phase.

The sulphides seem to belong to a late phase of skarn formation, and postdate

any magnetite present; they comprise pyrrhotite and traces of pyrite.

Samples 21197 and Z1198 are biotite granites, though 21197 does not have
typical igneous fabric; it may have been partly recrystaliized by subsequent

intrusions. -

H.W. Fander, M. 5¢c,
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lo. Rock Type =~ Composition : Fabric  Minor Minerals Comments
7 1185{Calc-Silicate Rock. Small euhedral diopside Weak but distinct . ‘A few irregular Probably a skarn, with :nherlted
"T85 crystals, larger epidote patches and porphyro- § preferred orientation. | patches of calcite preferred orientation. Pyrrhotit
‘laazi]blasts, sometimes forming eutectoid growths Medium-grained. and prehnite. resumably introduced with other
1833) 0. 2%5s Fming 9 9 P b 4
af é |with garnet. Pyrrhotite masses. . minerals.
T4m ‘ .
- 1186 Garnet-Diopside Skarn. Dominantly massive Structureless,with Interstitial patches Orthodox, featureless skarn
_ coarse grossularite garnet, with embedded contrasting coarse of andesine and evidently formed from uniform
W& lfine diopside crystals (mostly < ‘50 p). garnet/fine diopside. | coarse calcite, carbonate rock,
. Weakly orientated. :
g gu-. _
1187{Diopside~Scapolite Rock. Composed mainly of Long axes of scapolite| irregular small +{ Scapolite is less common as a
large interlocking scapolite (Ca-rich) crystals show pyrrhotite patches; skarn mineral (in W, Tasmania),
A¢ & |crystals with many small diopside inclusions. preferred orientation. | traces of chalco- compared with the others. ..
: ' Medium-grained. pyrite. W
5.7 | ’ - e
. 1188)Calc-Silicate Rock. Bands of finely inter- Some compositional Thin stringers of Definite preferred fabric sugges.
. grown diopside/plagioclase; coarser bands/ and textural banding fine sphene. Traces regional metamorphism rather tha
FE {lenses of ollgoclase scapolite, diopside~ and preferred of pyrrhatite. ' skarn-type metasomatism.
. scapolite. orientation. S '
{goh .
> 1189|Axinite-Pyrrhotite Rock. Large axinite . Coarsely-crystalline, | Large and small Pyrometasomatic phase followed
: crystals, coarse pyrrhotite patches; partly random fabric, calcite crystals. by ''vretrograde metasomatism',
AF6 replaced by fine matted tremolite/carbonate typical of pyro- Finely granular Sphene could be stanniferous,
-0 masses. metasomatic rocks. sphene conspicuous,
™ :
. 1190)Garnet~Vesuvianite~-Magnetite Skarn. Coarse Originally coarsely- Granular sphene Characteristic second stage of
- vesuvianite, largely replaced by fine calcite |crystalline, but throughout. Traces of | lower-grade metasomatism replaci
’Hr‘? and ferrohastingsite; interspersed garnet “freplacive minerals chalcopyrite, pyrometasomatic assemblage.
and coarse magnetite. much finer. pyrrhotite. .
. 1191]|Garnet-Diopside Skarn. Granular to euhedral Granular, medium to Minor ferrohastingsite FerrohastingSite appears replaci:
aF 3 garnets containing small diopside inclusions coarse fabric, _ ] throughout. A few but fluorite is contemporaneous
: . {with interstitial coarse calcite and a few Distinctive poikilo- pyrrhotite, chalco~ with other minerals,
119, [coarse fluorite patches. blastic garnet. pyrite patches.
11921 Quartz-Carnet Rock. Coarse/very coarse Structureless, Traces of epidote, Similar garnet to Z1191, but mue¢

b
o

quartz with embedded euhedral garnet
(andradite} crystals containing very minor
diopside grains.

coarsely-crystalline
minerals. Micro-
fractured.

pyrrhotite, chalco~
pyrite. Calcite, trace
ferrohastingsite.

less diopside, ferrohastingsite,
no fluorite, but abundant quartz
However, broadly similar

conditi £ £ .

dgh}

639140
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Comments

i 1193
28F 3

B

Garpnet-Vesuvianite-Calcite Skarn. Small

prismatic vesuvianite crystals and granular
garnet (andradite), both intergrown with
calcite; fluorite patches.

Textures suggest
calcite was older,
replaced by silicates.
Medium-grained.
Eutectoid rextilres.

A few diopside.
crystals, traces ferro-
hastingsite. Inter-
stitial pyrrhotite,
trace chalcopyrite.

Garnet similar to 21191, Zi192.,
Rock was probably coarse calcitr
marble, progressively meta-
somatised, :

1194

AF 3
A Om

Ferrohastingsite-Magnetite Rock. Bunches of

prismatic~acicular ferrohastingsite crystals
forming matted mass, with scattered magnetite.

‘random textures;

Medium-grained,

some replacive
textures.

Relict.prismatic
vesuvianite. Platy
sphene. Replacive
pyrrhotite,trace
chalcopyrite.

Presence of sphene (white cryst-
could support basic origin, but
complexity of multiple meta-
somatism makes this very
speculative,

. 1195
AF 7
}%‘ém

Phlogopite-Fluorite Rock. Dominantly finely

intergrown small phlagopite flakes and
fluorite grains; plagioclase patches (oligo-
clase); magnetite.

Variable grainsizes,
random fabric,
generally fine-grained|

Fibrous hastingsite;
traces of pyroxene.
Irregular pyrrhotite,
Trace garnet.

More of a pneumatolytic-metasom
assemblage than a skarn-type
assemblage. T

]

2 1196
Ar?

Vesuvianite-Fluorite Rock. Dominantly large
pale green vesuvianite crystals, with
irregular interstitial patches of clear,
colourless fluorite.

Columnar, radiating
coarse textures.
Structureless rock.,

Small lensoid
crystals of siderite
in fluorite.

Fluorite in this skarn is simil
to occurrences in previous rock
i.e. colourless, clear {quartz
usually milky).
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Biotite Granite. Occasional perthitic
orthoclase ‘phenocrysts in a mass of quartz,
orthoclase, minor oligoclase; chloritised
biotite, partly replaced by pyrrhotite.

Random igneous(?)
fabric; variable

textures, medium-
grained in places.

Some relict unaltered
biotite; conspicuous
pleochroic haloes.

Mineral assemblage is granitic,
but fabric not typical. Pyrrhot
very specifically replaces biot

Z 1198
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Coarse Biotite Granite. About 50 % perthitic
orthociase, mostly as phenocrysts, with 40 %
anhedral stressed quartz; 5 % oligoclase,

5 % fresh biotite.

Coarse porphyritic
fabric; all minerals
weakly stressed.

Zircon, xenotime,
monazite embedded

in biotite.

Orthodox granitic, major intrus
all components quite fresh.
Featureless rock, but K-feldspa
content is high. '
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