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COMSTAFE PROPRIETARY LIMITED

A _REVIEW OF THE TIN AND BASE METAL RESQURCE

EAST RENISON EL 5/63 AREA 6

SUMMARY

Two probable resource blocks with a combined strike length of
600m have been defined in the 1.5km linear, steep dipping

|
|
|
l
|
|

Pieman Tin and Salmons vein structure at East Rension. The
geological resource figures are tabulated below.
Grade
Location (Category| Tonnes Sn% Cu% Pb in% Ag ppm Comment
|Pieman TV|Probable| 433,367 1.0 - - - - Ref Tab
anlmons V{Probable; 830,222 0.187| 0.615] 3.173| 2.241| 104 Ref Tab
(3.30zt)
'Pieman TViPossible| 744,918, 0.3 - - - - Ref Tab
Salmons V|Possible; 816,000{ 0.1 0.1 1.21 1.32 50 Ref Tab
(1.60z2t)
|Salmons E|Possible} 200,000| at $69.13 equiv value total metal !Ref Tab
lSalmons W - no estimates as considered patchy Ref Tab
{Pieman TV]Other metals present in 0.18] 0.06] 0.32 8
I Tin Vein -~ from drill
1 core assays

It needs to be known how far short the above probable resource
falls from being
exploration expenditure can be justified,
the reserve as suggested by the possible category.

potentially economic in order that further

to perhaps double

The Pieman Tin and Salmons vein structure is a multiple vein
system intersecting at an oblique angle, sediments of the
upper section of the Crimson Creek Formation.
is concentrated between 500m and 1100m above an underlying
granite, in the outer zone of the contact metamorphic aureole.

Mineralisation

There is a three dimensional sulphide and carbonate zonation
within the vein structure and a recognisable contact
metamorphic zonation outward from the granite,

Five to six vein stages are known.

paragenesis 1is as follows:-

a)

predating

In brief,

the veliln

Quartz-arsenopyrite-cassiterite (minor carbonate)
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I b) Siderite-quartz-galena-(sphalerite). Two siderite phases
based on texture are known and sphalerite sometimes
appears to be associated with a different phase from that

ﬁl of galena.

" ¢) A late barren quartz phasé.

_I 2. INTRODUCTION

Comstaff at East Rension has drilled fifty diamond drillholes,

*I 18308.4m. Thirty of these drillholes have intersected vein
mineralisation in the Pieman Tin and Salmons Vein structure,
whilst another five have closed off the mineralisation, mainly
at depth.

The 1.5 km linear structure has been divided into three
sections by post mineralisation cross faulting.

a)} The Pieman Tin Vein section in the north. Strike NW.

c) Salmons Vein south of the Murchison Highway. Strike NRNE.

Three main mineralised veins, which may coalesce, are
recognised throughout the complete length. In the north
section from west to east the veins have been termed the
Salmons Vein, Copper Vein, Tin Vein.

In the two southern sections the correlates have been termed

the Salmons, Salmons West and Salmons East veins in this

report. "Cross overs" occur where the veins intersect a Talc

Carbonate altered ultramafic horizon, which is semi parallel
_I to the veining ie section RBE 31, RBE 12. '

l b) The Salmons Vein Pb-Zn section in the centre. Strike NS.

The Pieman Tin Vein in the north is defined at or near surface
by a series of trenches (some stoped to a depth of Tm},
I tunnels and small adits over a distance of 420m. The Salmons
b Vein in the central section at the northern end has been
driven on for 36m. No further workings on the vein are known.
I Most of the central section has a glacial till cover which
. masks the surface trace of the veins.

This review covers the geology of the mineralised vein area
l and indicates both tin and polymetallic probable and possible
- cre blocks. Possible ore blocks have the potential to double

the probable ore figures produced here if further exploration

l expenditure is considered justified.
3. LOCATION
l . The area lies between Rosebery Mine to the east and Renison
Bell Mine to the west at 373000E, 5373,000N on the Pieman
1:100 000 sheet T7914. Access to the drilled area north of the
I Murchison Highway is by the HEC rcoad to the Ring River railway
= bridge.

L
~
w
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GEOLOGY

The geology of the Pieman Tin Vein and Salmons Vein between
RBE 42 in the north and RBE 19 at the Murchison Highway is
shown at 1:1 000 on plans TAS/2/3969 (north sheet) and
TAS/2/3970 (south sheet). The vein structure intersects an
upper section of the Cambrian Crimson Creek formation. This
contains several units with thinly bedded, impure carbonates.
The carbonate beds are unlike the pure dolomites in the
Renison Bell formation, underlying the Crimson Creek
formation.

In the Pieman Tin Vein section the beds consist of volecanomict
sandstones, minor siltstones, overlain by black pyritic
carbonaceous shales, again overlain by an alternating and
rhymthic succession of carbonaceous pelites, calc pelites
(often carbonaceous), calc psammites, volcanomict sandstones
and siltstones. Beds~?young-eastward, with bedding plane dips
steep westward (ie overturned). The beds form an agcuate
pattern with strike in the central arc area, northwest. The
tin vein dips 70 - 80° eastward, strikes NW and is quite
consistent, except where dips swing to steep westward in
section diamond drillhole RBE 8. Vein widths vary from 0.47
to 3.75m. The probable resource block for tin occcurs, where
the vein intersects black pyritie shales and the lower units
of the overlying impure carbonates. Refer to TA3/2/3969 and
Resource block diagram TAS/2/4030.

Post mineralisation cross faulting causes the tin vein to be
lost to the north and to be disrupted by 60-70m or more to the
south. Beds near the faults are altered to greenish banded
calcite-epidote-chlorite pelitic schists. In the Pieman Tin
Vein section the Copper Vein and Salmons Vein dip steeply
westward and do not contain any potential economic
mineralisation. The three veins diverge from the western
margin of the talc carbonate north of RBE 3.

In the Salmons Vein Pb-Zn section beds are again arcuate
(though concaved) with strike in the central arc area
north-south, Beds young and dip eastward. No substantial
black pyritic carbonaceous shale units occur in this section.
The calc pelites etc shown on TAS/2/3970 are considered to
belong to a lower stratjgraphic interval than those in the
Pieman Tin Vein section because purplish coloured beds in the
top of RBE 20, and RBE 22 are typical of the lower and middle
parts of the Crimson Creek formation.
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In contrast to the Pieman Tin Vein section all three veins dip
steeply west. The average width of the Salmons Vein between
RBE 7 and RBE 16 containing polymetallic probable ore is 3.6m.
South of RBE 16 the vein is often less than 2m wide. In
driilhole section RBE 12 - RBE 31 the Salmons Vein becomes the
central vein, the cross over occurring on the western margin

of the Tale-~Carbonate horizon.

A metallurgical factor maybe

of significance south of this crossover, with increase of
pyrrhotite and arsencpyrite in the vein. The Salmons East and
Salmons West veins in this section contain mineralisation in
the possible and inferred ore category. Vein widths are
usually narrower than in the Salmons Vein.

South of the Murchison Highway the general geoclogy is less
known at this stage. However Calc pelites ete similar to the
central section occur in drillholes and strike is generally

east of north. The veins again
of the talec carbonate horizon.

intersect the western boundary

It is interesting to note that the talec carbonate horizon may
have some influence on the concentration of tin mineralisation

in the veins in the central and

southern section. In the

following four drillholes intersections significant tin
mineralisation occurs in veins at the margin of the tale
carbonates (where veins transgress from or into the tale

carbonate horizon).

DPrillhole

~imm

Geochem Sn grade
Intercept width

Vein, comment

JERBE 34

RRE 16

-

RBE 36

RBE 26

1135-137.5 (2.5m) 0.432%
271-273.4 (2.4m) 1.2487%

153.5-156.0 (2.5m) 0.4722%

264.7-271.1 (6.4m) 0.3005%

SVE at western margin TC
Sal V at eastern margin TC

Sal V at eastern margin TC

Sal V at western margin TC

1

l J»- -

¥ Peak values for 3n in the above intersections range 1.2% to

3.5%.
ZON MI A

Mineralisation in the Pieman Tin and Salmons Vein structure is
concentrated in the outer zone of the thermal metamorphic
aureole of an underlying granite/adamellite body. Drillhole
information at East Renison shows the metamorphic aureole to
be 4/~ 700m wide and thaft the mineralisation is concentrated

500m to 1100m above the granite

surface. A longitudinal

section about the axis of the vein structure (TAS/2/3901)
shows the granite surface dipping northwards from a point
between RBE 10A and RBE 18. Probable ore blocks indicated in
this report lie above and north of this "break point", outside
the zone of hornfelsing. The plunge of the mineralisation in
the Pieman Tin Vein is northwards, whilst in the Salmons
polymetallic vein section it is southwards.
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5.

Hornfelsing of the country rock is characterised by
phlogopite-chlorite-actinolite~tremolite assemblages.
Pyrrhotite is the dominant sulphide in the hornfelsed aureole,
whilst pyrite veinlets and disseminations dominate ocutside the
aureole., Close to the granite contact
biotite-cordierite~-phlogopite assemblages and local skarn
assemblages containing traces of tungsten (scheelite) are
developed., Vein assemblages in the granite contain both
traces of cassiterite and scheelite.

Within the Pieman Tin and Salmons Vein structure, zoning is
three dimensional. Generally, across the veins from west to
east the assemblage is characterised by calcite, then
calcite-quartz, quartz-ankerite-siderite, and in the tin vein
in the north, quartz. The dominant sulphide assemblage from
west to east is galena-sphalerite,
arsenopyrite-pyrrhotite~chalcopyrite, and in the tin vein
arsenopyrite,

Lead to zinc ratios generally decrease ocutward from a core of
lead rich ore centred on drillholes RBE 5 and RBE 10A. This
is reflected in the higher Zn values relative to Pb in
possible ore category in the Salmons Vein, south of the
Murchison Highway (Table 5 ), and in the spasmodic association
of sphalerite with the tin vein in the north .

The lead rich core section of the Salmons Vein in RBE 5 and
RBE 10A has the following mineralogical composition and assay
values. (From "Preliminary Mineralogical and Metallurgical
Evaluation of two samples of Lead-Zinc ore'" Amdel, March
1981).

ineral RBE § Assay RBE 104 Assay

JLlrtz % 35-40 30

slderite - 25-30 35
dochrosite %

)iomite % 5 2
orite % - 2

alena % 23 Pb 20.3% 18 Pb 15.4%
alerite % 6 ZIn 3.54% 6 In 3.59%
lecopyrite % 0.5 Cu 0.18% 0.5 Cu 0.19%

rsenopyrite % 1.3 As 0.58% 1.0 As 0.48%
ite & minor 1.5-2.0 Ag 543 ppm 1.0-1.5 Ag 406 ppm
casite %

yrrhotite - Sn 441 ppm 4_5 Sn 524 ppm

El‘ahedrlte Trace Trace

Pyrrhotite and/or arsenopyrite forms a significant percentage
of the Salmons Vein composition southwards of the drillhole

- section RBE 31 - RBE 12. (referred to earlier}). The increase

is probably due to two factors.

a} The vein becoming hosted by Talec Carbonate




b) Plunge of the mineralisation towards the hornfelsed
aureole.

Ag has an unuswal distribution pattern in that Ag values are

- not always associated with lead values and in some respects

show a distribution pattern similar to zinc and tin.

From a metallurgical view point testing has shown free milling
characteristics in the lead rich section of the vein.
Sphalerite and galena grains average 2Zmm wide. Limited
mineralogy analyses indicates that rhodochrosite and bustamite
increase as gangue minerals (relative to siderite) to the
south of the lead rich section. In the Pieman Tin Vein
cassiterite is fine grained averaging 100u to 200u. Stannite
occurs as rare films on fractures. In RBE 3 small specks have
tentatively been identified as bismuthinite. Tin in the
Salmons Vein where it occurs appears to be coarse. In RBE 16
cassiterite grains average 0.5mm (500u), forming compact
aggregates in the order 5 x 10mm. The eighteen samples from
the vein structure submitted for mineralogical examination are

listed in Appendix 1.

Veining throughovt is multi phase. Barren quartz stoping may
contribute significantly to vein width compared with
geochemical width. Though more than three phases have been
recognised the paragenetic sequence appears to be the

following:-

a) Quartz-arsenopyrite-cassiterite veining predating

b) Quartz-siderite-ankerite-galena-(sphalerite). Some
sphalerite may occur at a different stage.

¢) Late barren quartz.

Wall rock alteration to the veins is virtually absent.
However Pyrrhotite replacement accompanied by silicification
and geochemical tin values occurs adjacent to the tin vein in
RBE 33, and pyrrhotite replacement without ecassiterite occurs
in RBE 3. Spongy sphalerite replaces black carbonaceous
pyritic shales adjacent to the Tin Vein and Salmons Vein in
RBE 3B. (In both cases a narrow marginal zone to the veins
assayed 14% Zn. The veins are 60-70m apart).

AVATLABLE DATA FOR RESERVE CALCULATIONS

a) Earlier references to the Pieman Tin and Salmons Vein are
_listed.

b) Drillhole geochemistry results are computer listed.

/..T
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7.

c¢) A dollar equivalent value of the geochemistry results
above are computer listed. The file is based on the
following US $ prices.

Sn $13 250 per t-
Cu $ 1 924 per t
Pb $ 724 per t
in $ 1 058 per ¢
Ag $12.65 per oz

A cut off value for calculation purposes has been set at

$35.

d) Pieman Tin Vein and Salmons Vein length weighted values
are computer filed; their processing is incomplete. Where
frue width is less than 2m, dollar equivalent values and
‘geochemical values have been diluted to 2m with zero
dollars or grade.

e) 265 specific gravity measurements have been done. These
are listed in computer files with the drillhole
geochemistry. SG's range from 2.76 to 5.92. In this
review conservative SG's of 3 and 3.4% have been used
respectively for the Pieman Tin Vein and Salmons Vein.

f) Drillhole cross sections in detail at 1:1 000 are
available from RBE 40 in the pnorth to RBE 19 at the
Highway. Three representative sections are included in
this review. The system is also depicted in long section,

RESERVE CALCULATIONS

7.1 Definition

Ore in the probable category in this review is ore that has
been tested sufficiently by a relative high density of
drillhole intersections and in the case of the Pieman Tin Vein
substantiated near surface by channel sampling, such that
further drilling would be unlikely fo change the tonnage or
grade indicated in the blocks to any significant degree. It
differs from the standard definition in that it is not near at
hand to "proved" ore. It agrees with the standard definition
in that "ore will probably be found but where the extent and
limiting conditions cannot be so precisely defined as for
"proved" ore.

Possible ore in this review lies adjacent to probable ore
where drillhole intersections of ore are too widely spaced to
indicate certainty of overall tonnage and grade. The term
"possible™" ore here agrees with the standard definition in
that it is adjacent to probable ore, it is not classified as
Reserve ore, and that "geologic structures warrant some
presumption that ore will be found. Inferred ore in this
review is not discussed, though ore in this category may occur
marginal to possible ore defined. Ore in the inferred
category is also known in other structures in the East Renison

tenement. (Highway Adit, Exe Proprietary Mine Vein, refer to
TAS/2/3899). '
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T.2 Pieman Tin Vein

Resource figures for probable and possible ore are shown in
tables 1 to 4., The rescurce blocks are shown in both
longitudinal and plan views on TAS/2/4029 and TAS/2/4030.

The probable ore block contains 433,948 tonnes at 0.9987% Sn

(1% Sn). Refer to Table 8. Criteria defining the probable
ore block are:-

a) Drillhole intersections and near surface channel samples
with plus $35 Sn over a minimum true width of 2m. ( U4
drillhole intersections; surface channel samples in Block
A; and in Block E, a known branch vein).

b) Geology. Consistency of vein width and grade 5n coincides
with the vein intersection of black pyritic carbonaceous
shales and its immediate overlying transitional unit to
Cale pelites (plan TAS/2/3969 and TAS/2/3970).

The branch vein included in the probable ore category (Block
E. 96,480t at 0.418% Sn) extends SSE, west of the tin vein.
The 1ntersect10n of the two veins, determlned at surface,
plunges 99 to 105°m at a dip of 53 to 55°. The full strike
extent of the branch vein is unknown.

Ore in the possible category forms an envelope around the
probable ore in longitudinal section (TAS/2/8029). The
possible ore category contains 744 ,918 tonnes at 0.2977% Sn
(0.3% Sn). Refer to Table 3.

Possible ore falls into three zones of uncertainty:-

a) Vein geochemistry width. In RBE 38, RBE 32, RBE 8, RBE 3
tin grades are sufficiently high over narrow width though
fail to show plus 0.3% 3n over a true width of 2m.

Several of these intersections however contain appreciable
zinc accompanying the tin, and diluted total metal
equivalent $ values are greater than $35 eg RBE 38, RBE 3.

b) Shallow testing and interruption by faulting. Blocks RBE
48, RBE 7 and Block C (TAS/2/4030) contain 52,482 tonnes
at plus 1.2% Sn. However the zone straddles the fault
between the Pieman Tin Vein section and the Salmons Vein
Pb-Zn section where 60 to 70 metres of displacement are
known. A trench in Block C indicates that the block alone
may contain 87,840 tonnes or more at 0.73% Sn (refer to
Table 2 Block C, and trench on plan TAS/2/4030). Thus
there is uncertainty of volume in this zone and fo what
depth it may extend.

/..9
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¢) Branch veining. Block D includes a branch vein exposed at
surface, in an adit above the drillhole trace of RBE 3 and
intersected in RBE 3. Mapping in the adit indicates
irregularities in the vein and it is uncertain how the
vein intersects with the Pieman Tin Vein. However the
vein appears to strike NNE, east of the Tin Vein and the
intersection angle of the two veins approximates - plunge
123 deg m @ 38 deg dip (for branch veins, Pieman Tin Vein
intercept angle refer to Wulf net plot of veins
TAS/2/4035).

The Tin Vein contains the metals which characterise the
Salmons Vein. Not all holes or channel samples were
analysed for these elements but on a length weighted basis
they may average 0.18% Cu; 0.06% Pb; 0.32% Zn, 8 ppm Ag.
This emphasises the genetic cohensiveness of the
Tin/Salmons system but will not significantly influence
the revenue possible from the Tin Vein.

T.3 Saimons Vein

Resource figures for probable and possible ore are shown in
Tables 5 to 9 and on longitudinal section plan TAS/2/4031.

The probable ore category of the Salmons Vein contains 830,222
tonnes with -
Sn 0.187%
Cu 0.615%
Pb 3.173%
Zn 2.241%
Ag 104 ppm (3.3 oz t)

Criteria defining the probable ore lens are -

a) Sufficient number of drillholes. The block defined on
TAS/2/4031 is 420m in length and 150-200m deep and has
been tested on two levels by thirteen drillholes. A third
level of drillholes shows that the ore pinches out in
depth.

b) Vein width and polymetallic grade. Mineralisation has a
true width greater than 2m and there 1is no necessity to
dilute values to 2m. Further drilling would not
significantly change the tonnage and grade shown except
for the possibility of tin rich shoots on the margin of
the tale carbonate.

Ore in the possible category does not form an envelope around
the probable ore, but extends south of the block along strike
for a further 800m. Only eight drillholes test this zone.
The drillholes suggest -

a) That polymetallic mineralisation continues, but rather
than being lead rich, the cre is relatively zinec rich.

b) The possibility of tin riech ore shoots on the margins of
the tale carbonate horizon where vein "cross overs" occur,
similar to that in the probable ore block.

2
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¢) Vein width is not consistently wider than 2m.

The following parameters indicate a possible tonnage of
816,000 tonnes -

Vein width 2m, strike 800m, depth 150m.

An indication of grade is presented in Table 5 where
analytical values are listed. Most are subeconomic but
demonstrate the persistance of the system even with the
widespread drill pattern.

7.4 Salmons Vein East, Salmons Veir West

No probable ore has been defined. Possible ore expressed in
dollar equivalent total metal values for each block are shown
in Tables 8 and 9. The location of the ore is shown on
longitudinal section TAS/2/4032., A possible resource of 233,
750 tonnes at $69.13 TMV is indicated for the Salmons Vein
East, whilst to the south, ore in Salmons Vein West is too
patchy to compute a resource figure. The Salmons Vein East
ore block parallels the Salmons Vein probable ore block.

8. CONCLUSIONS AND RECOMMENDATIONS

The Pieman Tin Vein and Salmons Vein intersects Cambrian Upper
Crimson Creek Formation sediments. Mineralisation in the
veins is concentrated at a level between 500m and 1100m above
an underlying granite/adamellite body in the outer zone of the
contact metamorphic aureole. The central core of the
mineralisation is lead rich, the block of probable
polymetallic ore forming a lens 420m long x 150m to 200m deep.
Tin mineralisation in the probable/possible ore category
extends to the NNW of the central core area, and polymetallic
mineralisation in the possible category extends to the south.
In equivalent dollar value terms tin mineralisation in the
‘Salmons Vein contributes equally with other metals present,
The Pieman Tin Vein and Salmons Vein structure has a known
strike length of 1.5 km.

There is a limited possibility of replacement style
mineralisation occurrlng adjacent to the veins in the north
section, where veins intersect black carbonaceocus pyritic
shales and immediate overlying transitional units to impure

calc pelite horizons. Replacement minerals known are
pyrrhotite, sphalerite and to a lesser extent cassiterite,

It is recommended that

a) The data presented here be used as the basis for an
updated indicative economic study. The objective would be
. to define - both the likely econcmic merits of the
resource and a doubled resource.

b) That the study specifically looks at the economics of
processing the Pieman and Salmons Vein ore through a
single plant.
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l ¢) That further exploration directed towards the resource
only be undertaken on receipt of a favourable Indicative
Economic Study.
l ,
/> DS THYNNE
l July 198y,
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Sample No
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8223

8227
8232
8361
8362

9503

9504
9384
9385
9387

ey ~3 H -

correlate

T 9564

T 9571
Salmons

Z 0449
Z 0450
Z 0450

Z 0451
Z 0451

RBE
RBE
RBE
RBE
RBE
RBE
RBE

RBE
RBE

Drillhole .

3

3

3

5
10A
104
16

16
17

RBE17

RBE
RBE
RBE
RBE
RBE
RBE

RBE
RBE

18
21
21
33
33
33

33
33

Depth
85.5m

32.6m

91.5m
163.0m
244, 0m
225.05-
225.15
272.1m

272.8m
232.4m
233.4m
193.55m

304,05-
304.1m
216.2-~

219.25m
254, 6m
257 .4m
257 . 4m

259m
259m
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List of mineralogy descriptions available on the veins.

Vein
Wall rock alt-
Tin Vein
Branch vein of
Tin Vein

Tin Vein
Salmons V zone
n " 1]

Tin Vein correlate

Tin Vein correlate
Wall rock of SVW
Margins SVW
Salmons V

Salmons V West
Marginal to

Vein

Marginal to Tin V
Tin Vein

Wall rock alt -Tin
Vein

Tin Vein

Tin Vein (opaques)
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Variable talc carbonate altered ultramafics

Calc psammites, calc pelites. Some carbonaceous
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ORIENTATION OF VEINS USED TC DETERMINE

Plunge 123°
at 38° dip

PLUNGE OF INTERSECTION

Branch Vein (RBE 4I)

Branch Vein (RBE 3)

Pieman Tin Vein {RBE 4iarea)

330°M at 62°F
328°M af 65°F

297°M af 78°E
302:5°M at 78°E

Pieman Tin Vein at waterfall above 309°Mat 82°F
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Projection shows plunge and direction of
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