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INTRODUCTION

Early in August 1974 work was undertaken to evaluate the
present economic potential of the Mt Bischoff tin
mineralisation in the light of the current prices for
that metal. The "indicated" and "potential" tin ore
tonnage were determined and an investigation carried out
on the presence of possible by-products such as fluorite.

An endeavour is made here to present a comprehensive report
collating all available geological, mineralogical and
structural data gained during the past 10 years.

Consequently this report, is largely based on the results
of field work and investigations by D.I. Groves, M. Solomon,
R. Fitch, J. F. Lambert, K. G. Chappel and others (see
references). In addition to and complementing the above,
work was conducted during August-November 1974 which
included: costeaning, geological mapping, core logging,
thin section and mineragraphic studies.

PREVIOUS WORK

S~nce World War II the tin ores of Mt Bischoff have been
intermittently worked on a small scale by tributors, and
various surface investigations carried out by a number of
mining companies.

In 1964, Mt Costigan Mines Ltd., later joined by Broken Hill
south, extensively drilled and prospected the central mine
area, (lease No. 3AP!AM), in an effort to prove the ore
reserves remaining beneath the old workings. ~owever, this
work was largely unsuccessful, mainly through faulty
interpretation of geological and structural features.

In September 1964 a joint venture, Comstaff Pty. Ltd., was
formed by Nt Costigan, Broken Hill South and AAA. Comstaff
undertook to further explore the Mt Bischoff area to test for
lithe suitability for development for the production of tin
metal on a conimercial basis."

Between 1964 and 1970, exploration programmes completed
included: surveying, geological mapping, rock sampling and
diamond drilling.

Drilling was carried out in two stages, during which a total
of approximately 30,000 feet was drilled in 68 holes.

Drill holes Bl to B60 (B-series) were completed in stage one,
whereas Drill holes AABI to ~~B8 (AF.B-series) were completed
in stage two.

..
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. Subsequently, tonnage estimations were made and the
project temporarily abandoned. Early in 1974 it was
decided to re-evaluate the mine and to determine whether
additional drilling could improve the indicated reserves.

3. HISTORICAL NOTES

Blocks of tin ore were first discovered in December
1871 by James Smith in the alluvium of Tinstone Creek
on the south-west slope of Mt Bischoff.

In mid 1872, Smith returned to the area to search for
the source of the blocks found in the creek bed (Reid
1923), which was found on the mountain, later named
Mt Bischoff. In 1873 the Mt Bischoff Tin Mining company
was formed and after some initial difficulties production
was started.

up to 1898 an annual average of 2200 tons of tin oxide
was won from the mountain. After 1929 large scale mining
operations ceased and the mine was let to tributors until
1943 when the Commonwealth of Australia mined out the
readily available ore following the Japanese occupation
of South East Asia. In 1947 the tributors again began
sporadically working the area. Total production up to
1955 was of 55.000 tons of tin from 5~ million tons of
ore, an average of 1.4% Sn02 (Gillies 1962) •. The bulk
of this production was obtained between 1891 and 1921 as
shown in the table below:

TABLE 1 (data from Reid (1923»

Ore Production

Decade Ending Ore Treated ( tons) %Sn Sn02 Recovered

1891 867,000 2.99 37,088
1901 955,000 1.61 22,022 ..
1911 1,342,318 0.56 10,803
1921 1,360,371 0.31 7,066
TOTAL 4,524,689 1.17 76,979

4. GEOGRAPHY

4.1 Location (Inset in III No. TAS-2-646)

Mount Bischoff is located in the waratah district north­
west Tasmania. Good sealed roads unite the township with
Burnie (sea port) and Ivynyard (airport) on the northern
coast of the island. Eleven miles east of Waratah is the
Guilford junction of the railway line between Zeenan,
Roseberry and Burnie. The tmmship of lvaratah (inhaoi t.ants
125) is about one mile sout.h of l::e wain worki.ngs.
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The dominant topographic feature of the district is a
dissected plateau which has an altitude of 2,000 - 2,100
ft above sea level. Rising above the plateau are mountains
such as Mt Bischoff (2,596) above sea l~vel and Mt Cleveland,
3,200 ft above sea level. The shape and prominence of
Mt BischOff are due to its backbone of quartz-porphyry dykes.

Two main drainage systems are developed in the area, and
are separated by a water shed formed by the Magnet Range.
The Pieman river 30 miles south of Waratah has a westerly
course. The Arthur river flows to the north-west for 35
miles and then swings to the west. The Waratah river flows
along the north and eastern flanks of Mt Bischoff andis
a tributary to the ~rthur river.
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Regional Geological Setting (Ill. No. TAS-2-675)

Stratigraphy and Geological History (Ill Nos. TAS2-646, 674, 675)

In Cambro-ordovician times sedimentation occurred again
resulting in the deposition of a thick succession of
greywacke.mudstone and sandstone. volcanic activity took
place an4 produced tuffs, breccias and spilites. (Dundas series
of Reid (1923}). Ophiolite type rocks of possible Silurian
age intrude these early Paleozoic sequences.

i,
!

•

occurred between the lower and middle Devcnian
the arcuate NNE trending folds characteriE'tic
Follo\oJing this foldi:1g period Ond mar}:ing the

A major orogeny
and resulted in
of I'M Tasmania.

GEOLOGY

Tectonic movements in the north-west of Tasmnia associatea
with a Devonian orogeny produced broad NNE trending faults
paralleling the NNE margin of the Tyennan geoanticline.
(Solomon and Groves 1963). Stress patterns caused the
development of east and north-east folding in the Waratah
area of which the main structural feature produced is the
Mt Bischoff anticlinorium.

The basal rocks in the area are the Upper (?) Proterozoic
Mt Bischoff beds which were previously referred to as the
Mt Bischoff Series (Reid 1923). These sediments were d~posited

in shallow water environments and consisted of sands, silts
and marls. Chemical precipitation of dolomite occurred
towards the end of the sedimentary cycle. A period of erosion
with minor tectonic activity followed. (Solomon and Groves 1963)

The Mt Bischoff-Waratah district is characterised by a south­
west trending inlier of upper Pre-cambrian sediments forming
an anticlinorium whose flanks are ~verlain by a thick
sequence of Cambro-Ordovician sediments and Silurian (?)
igneous rocks. These are in turn unconformably overlain
by Tertiary sediments and lavas. Felsic igneous rocks of
Devonian age locally intrude the Pre-Devonian rock
sequences. The Mt Bischoff inlier is located between two
major Pre-cambrian structural units: the Rocky Cape
geoanticline to the north-west and the Tyennan geoanticline
to the south-east. .Flanking the Tyennan anticline, towards
the Mt Bischoff side, is the Mt Reid volcanic arc with its
felsic volcanites and minor intrusives. Upper cambrian
and Ordovician marine sediments overlie the volcanics and
occur mostly on large synclinal structures. Cambrian
sediments, volcanics and ultramafites occur around and to the
north-west of Mt Bischoff and adjacent to the south-east
margin of the Rocky Cape geoanticline. About 20 miles to the
north-east and 5 - 10 miles to the south-west respectively,
are the Housetop and Meredith granite "batholiths both of
Devonian age.

5.2
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Ultrabasite and basite
intrusives (?)

? absent or eroded ?

Dolerite dykes

?Sandstone, shale,
limestones? (Reid 1923)

Intrusion of ultrabasites
and basites (7)

LITHOLOGY

Qtz-feldspar porphyry
Granodiorite and adamel­
lite intrusive into both
the Bischoff series and
Cambrian rocks

Basalts and tuffs
(50' -.150' thick)
Siltstone, gravels,
lignite seams, ligneous
clays.
Basal conglomerate

(contains Permian boulders
and Sn02'

, Gravels and alluvium

PERIOD

?Silurian?

[ Jurassic

[ Permo-Carboniferous

Devonian
(F-Sn and Pb-Zn-Ag
mineralising event) •

r ?Carnbrian?I (Ophiolitic Rocks)

[ Quarternary

Tertiary

MESOZOIC

CENOZOIC

Below is a lithostratigraphic sequence adapted after Solomon
and Groves (1963), Chappel (1971) and Reid (1923).

The Tertiary period is. heralded by peneplanation and sUbsequent
deposition of conglomerates, gravels, siltstones and ligneous
clays. outpouring of basaltic lavas followed.

At Mt Bischoff a narrow granitic "cupola" probably protruding
from the Meredith batholith, is postulated to have intruded
the crest of the Mt Bischoff anticlinorium. Tensional
stresses in the sediments, due to the uplift produced by
the intrusion, resulted in the familiar Y-shape fracture
pattern. Quartz-porphyries dykes were emplaced along these
fractures.

the end. of the Paleozoic geological events, is the intrusion
into structural highs of granitic batholiths such as the
Meredith and the Housetop granites •
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Description of these lithologies will be confined to rocks in the
Mt Bischoff mine area only. For full description and
discussion of other rock groups. the reader is referred to
the works of Solomon and Groves (1963) Reid (1923) and Chapple
(1971) • •

Rocks of the Mt Bischoff beds occupy an EW trending zone of
about 8 sq. miles between the Magnet Mine to the SW and Deep
Creek to the NE. and Waratah township to the south. The beds
consist of alternating quartzite. siltstone. shale and
argillite. A dolomite horizon is present at roughly mid
position in the sequence. This bed was used as a marker
horizon to work out the structure of the area. In the mine
area the succession is as follows: (solomon and Groves (1963)
and Chapple (1971).

5.3.1 Proterozoic - The Mount Bischoff Beds

Black Sll2l1e SC:'Guencc

quartzites
shales and

•

Grey shale sequence
(+2000' thick).

Dolomite and dolomitic
shale (0-200' thick)

Mt Bischoff area:
alack shale sequence
(+2000' thick)

Laminated to massive
sandstone greywacke.
cherts. breccia.
sandstone - lavas and
pyroclastic (basalts)

Dolomite and dolomitic
shales.

pyroxenite. peridotite.
serpentinite. gabbros­
Magnet dyke (albite­
porphyrite)

Alternating
and sheared
siltstone.

+2.000 ft

***

upper(?) Proterozoic
E-W inlier Mt Bishoff
Series or Beds
+ 4.000 ft.

UNCONFORMITY

cambro-Ordovician
(Dunda series)

or
(Waratah River sequence
+ 10.000 ft)

L?Cambrian?
(Ophiolitic Rocks)

***

Sedimentary Rock Sequences

PRECAMBRIAN

PALEOZOICI
I
I
I
I
I
I
I
I
I
I
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5.3.1 Proterozoic - The Mount Bischoff Beds

Description of these lithologies will be confined to rocks in the
Mt Bischoff mine area only. For full description and
discussion of other rock groups, the reader is referred to
the works of Solomon and Groves (1963) Reid (1923) and Chapple
(1971) • "

Rocks of the Mt Bischoff beds occupy an EW trending zone of
about 8 sq. miles between the Magnet Mine to the SW and Deep
Creek to the NE, and Waratah township to the south. The beds
consist of alternating quartzite, siltstone, shale and
argillite. A dolomite horizon is present at roughly mid
position in the sequence. This bed was used as a marker
horizon to work out the structure of the area. In the mine
area the succession is as follows: (Solomon and Groves (1963)
and Chapple (1971).

Sedimentary Rock Sequences

r
r
i
!

,

Dolomite and do1omit~c

shale (0-200' thick)

Dolomite and dolomitic
shales.

Alternating quartzites
and sheared shales and
siltstone.

Mt Bischoff area:
Black shale sequence
(+2000' thick)

Grey shale sequence
(+2000' thick).

Laminated to massive
sandstone greywacke,
cherts, breccia,
sandstone - lavas and
pyroclastic (basalts)

pyroxenite, peridotite,
serpentinite, gabbros­
Magnet dyke (albite­
porphyr i te)

+2,000 ft

***

Upper(?) Proterozoic
E-W inlier Mt Bishoff
Series or Beds
+ 4,000 ft.

UNCONFORMITY

Cawbro-Ordovician
(Dunda series)

or
(waratah River sequence
+ 10,000 ft)'

L
?Cambrian?

(Ophiolitic Rocks)

Black Shale Seguence

***

PRECAMBRIAN

PALEOZOIC

5.3
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Grey shale, argillite, quartzite and minor carbonaceous
shale and argillite.

Black carboniferous shale and argillite, interbedded
quartzites and grey shales.

Quartzite and sandstone of the Black Shale Sequence are thinly
bedded to massive. They consist mainly of quartz and muscovite
ranging from 0.1 - 0.5 ~~ in diameter. 'Disseminated pyrite also
occurs. Accessory minerals include zircon, rutile and tourmaline
(Chapple 1971).

The dolomite horizon reaches a maximum thickness of 250' at
Mt Bischoff and is 100' thick some 2 miles north of the mountain
(Solomon and Groves 1963). The dolomite rock is creamy to pale
grey when fresh, brown when weathered. Some banding is visible
in places and may represent bedding. Two analysis of this
dolomite, reported by Solomon and Groves (1963), are given below:

•

I
I

.
"

-O-200ft

+1,800 ft

II
53.9
44.1

I
54.6
43.5

Greisen Face
Main tunnel

wt"/o
cac03
MgC03

I =
II =

______? unconformity ? _

Grey Shale Seguence

Dolomite and Dolomitic Shale Sequence

Rocks of the Grey Shale Sequence, which are shale, argillite,
siltstone, are finely laminated with quartz and muscovite as
the predominant grains in a matrix made up of sericite and
quartz. No carbonaceous matter was noted, although thin and
discontinuous lenticular beds of carbonaceous shale may be
present in places. Tourmaline is found locally. Muscovite
and sericite are much more dominant in the fine shales than
in siltstone. This feature produces the fine laminated appearance
as described by Groves and Solomon (1963). Graded bedding has
also been observed along with flow casts and ripple marks near
the summit area, argillite and siltstone show intense flow
folding and were termed "rheomorphics' by Lambert (1969).
Locally these exhibit features 'dhich may be interpreted either
as slump breccias or as tectonic breccias. Thin sections sporn

Argillaceous rocks of the Black Shale Sequence are commonly
sheared and thinly b~dded although some massive units have
been observed (Solomon and Groves 1963). These are fine
grained (0.03-0.01 rom size grains) and are made up of
muscovite, sericite and quartz. Framboydal pyrite has been
observed. Carbonaceous material is present and imparts the
dark colouring to these rocks.

II
II
II
II
II
II
II
I

II
II
II
II
I
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I

II
II
I
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5.4 Igneous Activity (Ill. Nos. TAS-2-674, 675)

Detrital cassiterite is locally abundant and is presently
being sluiced by tributors.

Recent gravel and alluvium are well developed in the Waratah
River valley especially at the confluence with Cliff creek.

In the Waratah district, five periods of igneous activity are
represented. These are:

56001a

(a) Basaltic lavas
and tuffs ..

(b) Mafic and ultramafic
rocks of ophiolitic
association

Plateau basalts and tuffs

Dolerite dykes

Intrusion of Felsic igneous
rocks including granodiorite
and adamellite batholiths
with related quartz-feldspar
porphyry dykes.

Felsic pyroclastic rocks

8.

(iv) Jurassic

(v) Tertiary

to indicate a tectonic or1g1n (Kapelle 1969). However,
Chapple (1971) reports that some brecciated samples are of
pre-consolidation origin and therefore they are "slump
breccias that have undergone later tectonic brecciation
and folding."

The present author ascribes this later tectonic brecciation
as due to deformation effects produced by the granitic intrusion.

These are outside the mine area and have not been re-examined
in the present report. Generally, the cambro-Ordovician rocks
are reported to be unconformably overlying the Mt Bischoff
Beds. The sediments are fine grained and consist of mudstone,
greywackes, chert, sandstone.

(iii) Devonian
(Metallogenic Epoch)

Conglomerates, gravels, siltstones and lenses of lignite form
a sequence some 50-100' thick. Some cassiterite was found
in the basal beds.

(i) Proterozoic
{ill Cambrian (?)

5.4.1 Introduction:

5.3.2 Cambro-Ordovician Sediments:

5.3.3 Tertiary and Quarternary Sediments:

I'V~

"I
I
I
I
I
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5.4.4 Devonian Activity: (Ill. NO. TAS-2-676).

Some volcanic activity during the Proterpzoic perioq is
testified by the presence of tuffaceous units intercalated
within the Mt Bischoff Beds. In DDH's B3l. B44 and B66. thin
sections from various depths revealed these to be typical
volcanic tuffs. Main components are-: angular quartz. in one
case with characteristic embaymentfeatures/and sericite in
a Fe-rich ground mass. The Proterozoic activity was probably
of explosive and acidic type.

volcanic rocks of this age are not represented in the mine
area. They are confi~ed to the Magnet Mine and are generally
porphyritic spilites and some keratophyres. Detailed
description of these rocks were given by Groves (1968). Mafic
and ultramafic intrusives occur in a wide belt south west
of the Waratah district. These are mo~tly peridotite.
pyroxenite. and serpentinite. A mafic intrusion (Diabase?) along
the Mount Bischoff beds and Cambrian rocks contact constitutes
the so called Magnet Dyke. These rocks have been recognized
as belonging to the same ~ectonic phas~. and they form a typical
ophiolite association together with spilites and gabbros.

5.4.3 Cambrian Activity:

I

54.5%
36.1%

9.0%
0.5%

The adamellite was dated at 353 ± 7 million years, (Brookes
1966) which places the intrusion at the end of the Devonian.
The intrusion of the Meredith batholith resulted in a
number of diapiric cupolas. one of which is believed to be
emplaced at depth belcw Mt. Bischoff into the hinge of the
Biscl,off anticlinorium. The intrusion of the cupolas

Total Feldspar
Quartz
Biotite
Accessories

The Meredith Granite is a 120 sq. m. batholith which
extends from the vicinities of Renison Bell in the south
to within two miles of Waratah. The batholith is of
adamellitic composition. having approximately equal
amounts of K-feldspar and plagioclase. ~wo varieties
are recognized: an even medium grained adamellite and a
porphyritic adamellite. The latter apparently intrusive
into the former (Reid 1923). The average composition
of these rocks is orthoclase, oligoglase (An30), quartz
and biotite. Minor components include hornblende. ~ircon.

topaz and tourmaline. A modal analysis published by
Solomon and Groves (1963) gave the following:

The Meredith Granite Batholith(a)

I 5.4.2 Proterozoic Activi ty:

I
I
I
I
I
I
I
I
I
I
I
I
I
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(b)

( c)

produced tension in the overlying rocks causing fractures
to develop in planes normal to the maximum stress. As
a consequence, sets of fractures formed at angles of 450

to the axis of tension. These fractures were filled with
quartz-porphyries.

The Quartz-porphyry dykes:

The Mount Bischoff quartz-porphyry dykes are the most
prominent feature in the area. The dykes are from 15-100'
in width and up to 4,000 feet long, with preferential
EW, NW and NE trends, dips are steep to the North and west,
or vertical. The porphyries were dated at 349 ± 4 million
years. (Brookes 1966).

Local pre-intrusion breccias occur along the walls of the
dykes and vary from 2 to 20 feet in thickness. (Solomon
and Groves 1963).

Close to the contacts flow banding may be present.
Unaltered specimens of porphyry consist of large
orthoclase and quartz phenocrysts set in a fine grained
groundmass of orthoclase, quartz and minor plagioclase.
A modal analysis of a thin section indicated:

25% quartz phenocrysts
14% orthoclase phenocrysts
59"/0 groundmass

2% muscovite

Within the category of the quartz-porphyry dykes are
several varieties which however, depend on the subsequent
hydrothermal and pneumatolitic alteration of a primary
porphyry rather than variations within th& parent magma
(Solomon and Groves 1963). This alteration is so extensive
in places that the original texture of the rock no longer
exists. The altered porphyries consist of a fine grained
ground mass of quartz and topaz with sporadic sericite and
talc. Fluorite and tourmaline are locally present. ; Sulphide;
are generally abundant and occur as fine specs or as lath
shaped aggregates which replace feldspars.

Chemical Ana,lysis of Quartz-porphyries:

Published chemical analysis of 7 samples are given in the
Table below. (Solomon and Groves 1963).

.... 11
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Si02
Ti02
A1203
Fe203
FcO
MnO
M'JO
CaO
11"'2°
K20
H20+
H20­
P205
C02
FeS2
Ca
Sn02
F

TOTAL

1

73.78
0.06

14.35
0.61
1.57
0.09
0.62
0.44
0.40
6.01
2.15
0.12

trace
+

trace
+
+
+

100.20

2

66.92
0.06

19.88
trace
0.64

trace
0.24
0.36
0.05
0.07
0.98
0.11

trace
+

6.62
0.02
0.07
6.48

99.77

3

70.16
0.09

21.69
0.14
0.35

trace
0.22
0.20

trace
0.07
0.77

trace
trace

+
2.19

trace
0.13
6.63

99.94

4

68.98
0.05

19.96
1.05
0.19

trace
0.28
0.20

trace
trace
0.69
0.05

trace
+

4.86
0.01
0.16
5.86

100.39

5

68.64

19.38
0.21
0.29

trace
0.31
0.68

trace
trace
0.96
0.24

trace
+

5.85
0.01
0.08
6.46

99.86

6

72.30
trace
17.17
trace
0.58

trace
0.29
0.28

trace
0.37
1.04
0.19

trace
+

3.91
0.01
0.16
6.15

99.94

7

76.69
+

13.49
0.14
2.08
+

0.60
0.46
0.08
2.71
+
+
+
+
+
+
+
+

99.64

I-'
I-'
•

•Localities -

1. 2. 3 White Face Dyke
4. 5. 6 Western Dyke
7 White Face Dyke

Analyst for 1J6 - Dept of Mines Assay Laboratories, Tasmania. 1962
Analyst for 7 - A. D. Mackay (in Reid, 1923).
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5.5 structure

5.5.1 Regional:

5.4.5 Jurassic Activity:

The ENE-WSW trending Mt Bischoff anticlinorium constitutes
the main structural feature in the area and affects the

•

As mentioned in section 5.1 the waratah district lies between
two stable Proterozoic blocks; the Rocky Cape geoanticlinein
the NW and the Tyennan geoanticline in the SE. Emergence of
the Rocky Cape block resulted in the formation of a basin and
deposition of the Mt Bischoff Beds. Orogenic movements
transported the Bischoff Beds to the SE placing them against
the Tyennan Block with resultant large folds (Chapple 1971).

A sheet of basaltic lavas some 50-150 ft thick occurs over the
plateau area between Waratah and Guilford on the Magnet Range.
The basalts consist of labradorite. augite and magnetite.

This consisted of intrusions of dolerite dykes like that north
of the Magnet Mine.

A study of stability fields by Chapple (1971) confirms the
above and also indicated that the magma which originated the
porphyries had an excess of alkalies which would have led
to the early crystallisation of K-feldspar and quartz.
Also it is apparent that alkali enrichment (low Na/K values)
increases with increasing temperature of alteration. From
the results of analysis, Groves (1968) has shown that AI. Fe,
F. E. S. Ca. Sn. eu were introduced by hydrothermal fluids.
The effect of localised influxes of pneumato lytic' vapours
is also discernable in the dolomite horizon and country rocks
adjacent or in contact with the porphyries. The dolomite. for
instance, was replaced by pyrrhotite. pyrite. talc. quartz
and locally cassiterite. Sediments in 'the mine area suffered
re-crystalisation of muscovite and quartz and have had topaz.
carbonate and fluorite introduced. Tourmaline is in places
abundant within the rheomorphic sediments near the summit.

The marginal zones of the dykes usually cOntain more topaz
and other alteration products than the central zones. This
suggests, according to Solomon and Groves (1964), that the
pneumatolytic vapours were introduced along the brecciated
walls of the dyke. Studies of fluid inclusions in fluorite
and quartz were conducted by Groves and Solomon (1969). These
workers showed 'that fluorite and quartz from later fissure
veins were deposited over a temperature range of 170-3800 C
at a pressure of 750 atmospheres.

5.4.6 Tertiary Activity:

I
I
I
I
I
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5.5.2 Mine Area: (Ill. No. TAS-2-676)

The predominant faults in the area are Devonian and have an
average strike of 3400 with general steep westerly dips.
Some of these are seen to cut the porphyry dykes.

The main zone of porphyry dykes is concentrated in the axial
surface of the anticlinorium, The stress pattern related to
the emplacement of the cupola is responsible for the dominant
dyke trends in the district. •

Devonian faults are of tensional character and have W or NNW
trends. An important fault of this age displaces minor
westerly folds of the Mt Bischoff anticlinorium. Faults of
post-intrusive age are seen to cut the porphyry dykes and
are mineralised.

••. 14

consistently at 3400 and usually
They occur in both Cambrian

the porphyry themselves.

Well developed joints, strike
carry quartz and cassiterite.
and Proterozoic sediments and

"Faults which have a subparallel alignment to the limbs of folds
are corrunon. These have affected the dolomite and are possibly
high angle reverse faults (Chapple 1971). In Brown Face
faults of this type have produced "Keel" structures, whereby
the dolomite horizon sits like a spoon on top of the Grey Shale
Sequence.

Pre-Cambrian rocks only. The anticlinorium has a wavelength
of about 5 miles and an amplitude of 2 miles. It has the
overall shape of a dome and plunges gently to the west and
perhaps to the east too. The overall structure is distorted
by numerous superimposed folds.

Small wavelength E-W'folds (J = 100-1000 ft) were mapped by
Solomon and Groves (1963) using the base of the dolomite as
a marker horizon. These folds are interpreted as representing
plications on the limbs of the Bischoff anticlinorium. Smaller
scale folds \J = 2-100 ft) with a dominant ENE-NE trend are
well developed in some areas. In general small scale structures
show a high degree of complexity.,

Chapple (1971) in his structural study .of Mt Bischoff reached
the conclusion that along the south edge of Happy Valley there
is, the surface of an overthrust fault. It is postulated
that this has resuLted from an overthrusting of the dolomite
and Grey Shale sequence over the overlying Black Shale
Sequence.

I
,I
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6.2

6.1
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Regional Tectono-lithological environment of tin mineral-
isation in t-;-y, Tasmania •

The Dundas volcanics include rocks which are interprete&'as
being of ophiolite type and therefore may represent remnants
of oceanic crusts. The crust, it is assumed, originally
separated the Rocky cape from the Tyennan block. Therefore
the geological framework of this important metallogenic
province is: isolated continental Pre-Cambrian blocks
separated by oceanic crust, on which Paleozoic sediments
and volcanics accumulated. Solomon and Griffiths (1974)
suggested that the two Pre-Cambrian blocks started
approaching one another during early to late Cambrian. A
subduction zone was created in the Dundas trough. The
oceanic crust was disrupted and thrust into the younger
sediments and volcanics.

Introduction

14.

"Arc types evolve in parallel with the evolution of
continental masses and so particular ores are, as a
consequence, concentrated in certain places at certain
times," (Stanton 1972). The Mt. Bischoff tin and lead­
zinc-silver occurrences belong to the ?lutonic vein
type deposits as defined by Stanton (1972). These are
part of the Tasman Geosyncline Paleozoic tin Province,
north-western Tasmanian district"

The position of the Mt. Bischoff beds between the Rocky
Cape block and the Tyannen nucleus and their being
surrounded by Cambrian sediments and volcanics of the
Dundas trough, is an important factor.

The understanding of these parameters greatly increase
the effectiveness of mineral exploration.

MINERALISATION

Tin mineralisation along with Wolfram and Molybdenum is
a late event in the-orogenic time scale. The event
coincides with the emplacement of K-rich granitoids, usually
post-tectonic. Thus the late to post-orogenic K-granitoids
constitute the tectono-lithological environment of
Sn-W-Mo mineralisation. This is well exhibited in the
Tasman Geosyncline. Again in the words of Stanton (1974) •••
"the recognition of the concept of styles of mineralisation
and the fact that each style is a characteristic part of
a tectono-lithological medium, has important implications
for mineral exploration". Thus each 'style of mineralisation
is an intrinsic reflection of the geological environment
in which it occurs.

'b~(I
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6.3.1 Introduction

6.3 Tin Mineralisation at Mt. Bischoff Ore Mineralogy

Stilwell (1943) divided the dolomite-ore into three
dominant types.

(i) The carbonate-sulphide ore consisting of carbonates
with veinlets of pyrrhotite, pyrite and arseno­
pyrite. cassiterite occurs in coarse carbonate and

•

dolomite (dolomite-ore)
quartz-porphyry (porphyry-ore)
rheomorphic sediments

This is a replacement of the dolomite bed at Mt. Bischoff.
This bed, probably folded before the mineralising event,
was locally replaced by pyrite, pyrrhotite, sphalerite,
talc, tremolite and quartz. Distribution of mineralisation
within the body is irregular, some portions having massi~e

sulphides while others are sulphide free (Groves and
Solomon 1963). However, sulphides show a rough zonal
arrangement whereby in sulphide-rich zones, pyrrhotite
occurs in the centre with pyrite and sphalerite at the
periphery. Replacement mineralisation of the dolomite bed
was confined to a small area pervaded by a fracture system.

The Mt. Bischoff tin mineralisation is limited to an
area of roughly 2000 feet radius (Ill.No.TAS-2-675) with
its centre situated in the Brown Face open cut. This
mineralisation is contained in three distinct lithological
units; these are:

(i)
(ii)
(iii)

The calk-alkaline magmas originated above the zone are
exemplified by the Mount Reid volcanics which are
dominantly rhyolites, dacites, andesites and minor
basalts. In late stages of the Tabberrabbean orogenic
event and during its aftermath, an intensive period of
granitic activity toqk place. The tectonic plutons, now
exemplified by the Meridith and Housetop batholiths,
produced a Sn-F-Pb-Zn-Ag minerogenic district~

The Tabberrabbean orogeny commenced in Late Ordovician to
Devonian times with characteristics of an Andes Cordilleran
type margin. Typical of this situation is greywacke-shale
sedimentation, calk-alkaline volcanism and syn to post­
tectonic granitic intrusions. These events are a direct
consequence of the subduction zone created in the Dundas
trough.

6.3.2 Mineralisation in dolomite (dolomite-ore)

I
I
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,
is locally coated with stannite.

(iii) The talc ore shows pyrrhotite bands with rare
cassiterite crystals.

Chalcopyrite, tremolite and arsenopvrite occur in small
traces or locally as inclusions in sphalerite.

(ii) Massive pyrrhotite-pyrite ore. This is made up
of masses of pyrrhotite, pyrite, marcasite with
traces of stannite and chalcopyrite.

may occur as inclusion in pyrite or elsewhere
aggregates up to 750}i in size. It is usually
marcasite and its relative ~bundance is between

Cassiterite has a relative abundance of between traces to
4% of the total volume. It usually occurs as trains of
discrete grains or as patches marginal to pyrite-pyrrhottte
aggregates.

Marcasite occurs as alteration product of both pyrite and
pyrrhotite, more commonly the latter. In places it is
colloform whereas in others it shows its typical twinning.
Its percentage by volume is in the order of 5 to 40.

Fluorite (CaF 2 ) and sellaite (MgF2) were detected by XRD
in two specimens. These minerals may account for the high
F values (up to 11%) in the mineralised dolomite.

Stannite occurs as traces, or locally up to 1% of the total
volume. It is usually either in isolated grains or marginal
to sulphides. It may occur as small aggregates in gangue.

A study of 7 polished sections from mineralised dolomite
showed that the most common ore minerals are represented
by pyrite, pyrrhotite, marcasite and sphalerite. Variable
amounts of cassiterite and stannite are associated with
these sUlphides. Cha~copyrite occurs locally. Fluorite
and sellaite are common.

Pyrite occurs as subhedral to euhedral grains or polygonal
aggregates. Grain size ranges from 40 to 500f and its
relative abundance by volume is in the range of 20% to 85%.

Pyrrhotite
as anhedral
replaced by
5% and 40%.

Sphalerite is seen in relative abundances of between traces
to 10%. It is either enclosed in non-opaques or as marginal
to pyrite-pyrrhotite aggregates. It may contain'inclusion of
stannite, pyrite or pyrrhotite.

I
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6.3.3 Mineralisation in Quartz-Porphyries (Porphyry-Ore):

i
i

:1
:1

i
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560022
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one case, 9~/o of
as very fine
irregular patches.

.-

forms small isolated
pyrrhotite.

Sphalerite is found in traces and it
grains or as inclusions in pyrite or

Fluorite, topaz and tourmaline are locally abundant and form
part of the greisenization process of the quartz-porphyries.
Topaz is evident as acicular crystals and replaces
feldspar or lines cavities. Fluorite and tourmaline occur
as small crystals or veinlets. Groves and Solomon (1963)
found that the marginal zones of the dykes contain more
topaz and other alteration products than the inner zones.

HineralisCl tion in. Rheomcrphic Sedi;nents:

Wolframite occurs as 'rare isolated crystals.

Stannite occurs as irregular patches or grains marginal to
pyrite or pyrrhotite. Stannite is usually present from
traces up to 3% of the total ore minerals volum~. In places
it rims equant grains of cassiterite.

Cassiterite makes up from traces up to, in
the total ore minerals content. It occurs
grains aggregates, isolated crystals or as

Mineralisation in the quartz-porphyry dykes includes topaz.
tourmaline, fluorite, pyrite, pyrrhotite, cassiterite,
stannite, sphalerite and wolframite. These minerals
generally pseudomorph, feldspar and/or quartz. Cassiterite
crystals associated with quartz and tourmaline also occur
along joint planes within the porphyry. A study of 12
polished sections from mineralised porphyry revealed the
following:

Pyrrhotite makes up from 1% to 8~/o of the ore minerals
volume. This sulphide is often replaced by marcasite. It
occurs as discrete grains or aggregates locally marginal
to pyrite.

Marcasite occurs always associated to and is in fact
derived from pyrite and pyrrhotite. It may be colloform,
and its relative abundance ranges from 1% to l~/o of the
total.

Pyrite forms between 5% and 9~/o of the total volume of ore
minerals. It occurs as euhedral to anhedral aggregates,
locally replaced by~arcasite. There are two distinct
generations of pyrite. One is after pyrrhotite and can be
distinguished by its lamellar structure. The other is
older, is skeletal and replaces silicates.

1
1
1
1
1
I
1
I
1
1
I
1
I
I
1
1
1
I
16

•
3

•
4



18. 5600~~3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

and siltstones which in the vicinity of porphyry dykes
have quartz-cassiterite veins filling tens~on fractures.
The intensity of fractures as well as mineralisation
decreases away from the dykes. At one stage an attempt
was made to gain additional reserves by investigating
the potential of the "rheomorphics". At an estimated
grade of 0.2% Sn this would have presented an attractive
low grade/high-tonnage proposition. Surface exploration
however, gave discouraging results and thus this possibility
was abandoned.

6.3.5 Vein-type mineralisation:

A fourth category is the vein type tin mineralisation which
fills fractures thrqugh both porphyries and country rocks
and is considered a later mineralising event. The veins
have NNW to WNW trends and strike lengths of up to 2500 ft
with pinch and swell structures, and an average width of
2-3 feet. They were traced downdip for a little over
1000 feet. Minerals comprise cassiterite, pyrite, pyrrho­
tite, sphalerite, chalcopyrite, galena, stannite, wolframite,
fluorite and topaz.

6.4 W, Pb-Zn Mineralization in Surroundinq Areas. Primary
Metal Zoning (Ill. Nos. TAS-2-675, 676)

Primary metal zoning is present in the Mt. Bischoff area
and Warat&h district. In plan view, and taking into account
the erosion level, a central Sn-F zone passes outWard into
a W zone which is exposed some 1000 feet below the Mt.
Bischoff summit in the Waratah river valley. This zone
consists of large wolframite crystals in quartz-feldspar
veins cutting sedimentary rocks. The W - zone passes into
a large outer Pb-Zn-Ag zone, represented by sphalerite­
galena with minor chalcopyrite mineralization. Deposits
of Pb-Zn-Ag occur at Magnet Mine as a vein 10-15 feet in
width at the contact with a porphyrite rock. Small pockets
of Pb-Zn-Agmineralization are also common throughout the
Waratah district, usually in the form of small uneconomic
veins.

Determinations of temperatures, using pyrrhotite and
sphalerite (Arnold and Reichen 1962), indicate a local high
atMt. Bischoff with lower temperature zones outwards from
the central Sn-F zone.

10

i .
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7.1

7.2

7.3

ESTIMATION OF ORE RESERVES (Ill. Nos. TAS-2-646, TAS-2-656 to
670)

Shape of Mineralised Zones

The mineralised zones shown on the sections have assay
boundaries. Zones within the quartz-porphyry follow the
shape of the dykes themselves, although most of this
mineralisation seems to be confined to the central portion
of the dyke rock. Mineralisation in the dolomite rock is
marked by irregular rich pockets which seem to be governed
by fracture zones, or in places, preferentially located
near the contacts with the porphyry dykes.

In the rheomorphic sediments, tin mineralisation is
confined to a large scale stress pattern area in the
vicinity of the dykes. In detail this mineralisation
occupies narrow zones.

Metal Values

Tin values in mineralised porphyry have a fairly restricted
range of between 0.2% to 0.8"/0. Rarely values of 1% or more
are attained and then only over small areas. The largest
mineralised intersection is that obtained in DDH B9, where
an average value of 0.4% Sn x 300' was obtained. The
fluorite content is largely dependent on the presence of
topaz and fluorite, but the influence of each is not known.
Fluorine values range from 4% to 6%.

Wolfram has values of between 30 to 385 ppm, Bismuth ranges
from 12 to 148 ppm. Molybdenum does not exceed 4 ppm. Zinc
reaches concentration of up to 0.7%.

•
Mineralisation in dolomite is generally richer than that
in the porphyry. Here tin values reach levels of up to 2%,
fluorine from 5.6% to 11% and is due to fluorite and
sellaite. Zinc ranges from 0.17% to 0.45%. Concentrations
of Molybdentun, bismuth and wolfram were not determined ••

Specific Gravity

Specific gravity determinations were carried out by l\;~EL

laboratories on three batches of ore samples. Results
are given in Table 3.
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Results are tabulated:

Previous calculations of ore reserves

Ore tonnage calculations were carried out by R~ Fitch
(A.A.A. Ltd) in March, 1970. Results are shown below:

@ 0.43%Sn

@ 0.34%Sn
@ 0.69%Sn

@ 0.77% Sn
@ 0.48"/0 Sn
@ 1.05% Sn

• •• 2'2

x
x

x

•

in a brief re-appraisal
total ore reserves at

3.6

2.8
0.83

2.5 x
2.8 x
0.125 x

were estimated using existing data from 76
Calculations were done by cross-sectional method
to 11 and EWD-EWA, EWl to Ew6 on a 0.1% Sn

Total

Porphyry-ore
Dolomite-ore

Total indicated ore:

Present estimation

Ore reserves
drillholes.
(profiles Bl
cut off).

Dolomitic ore 0.238 x 106t @ 0.89% Sn
(west orebody)

106tDolomitic ore 0.047 x @ 0.66% Sn
(East orebody)
Total 0.33 x 1Q6t @ 0.86% Sn
Porphyry Ore 0.888 x 106 t @ 0.59"/0 Sn,

Grand total 1.168 x 106t @ 0.67% Sn

c. Codner (A.A.A. Ltd) in May 1974
of the Mt Bischoff mine calculated
2.7 x 106t @ 0.51% Sn.

His results were:

Dolomite Ore
Low Grade porphyry ore
High Grade porphyry ore
*included in low grade type

These values were classified as "inferred tonnage".
A second lot of calculations were made by H. Robinson in

,November, 1970.
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Total potential ore to a vertical depth of 500'

,

. :

0.4% Sn@

4.4
1.23

Indicated tonnage recoverable by best-fit open cut minil19: :

Porphyry-ore 1.56 x 106t @ 0.38"/0 Sn
Dolomite-ore 0.72 x 106t @ 0.66% Sn

Total 2.28 x 106t @ 0.46% Sn

N.B. Best-fit open cut would give a stripping ratio of 3:1.

The apparent discrepancies between tne various calculations
are readily explained by the different approaches and
availability of data used by the authors. Cplculations by
R. Fitch were under the heading of "i!'ferred" and as such the
results agree fairly well with the present "Total potential
ore." Calculations by Robinson were done using limited
information, henCe the low values. C. Codner's calculations
do not differ greatly from the "indicated ore" of this report.

Total

Discussion

Porphyry-ore
Dolomite-ore

7.6
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Sn - F-W mineralisation and Ag-Pb-Zn mineralisation is thought
to have occurred during the following stages:

I
I
I

56002823.

Selective replacement of dolomite bed by
pyrrhotite, cassiterite, talc, quartz etc.

Hydrothermal solutions rise along dykes to
introduce Fe, Sn, F, S and forming pyrite,
pyrrhotite, cassiterite, and fluorite in
porphyries.

Quartz-cassiterite vein in NNW joints and
Pb-Zn-Ag mineralisation.

Tensional fractures filled by pneumatolytic
'vapours produce greisen of quartz-porphyry
with topaz, tourmaline and cassiterite.

=

=

Pneumatolitic vapours gave rise to the formation of topaz,
tourmaline and cassiterite in these porphyries. Late •
hydrothermal fluids rose along the dykes to start the second
stage in the mineralising process. During this·stage
pyrrhotite, pyrite, cassiterite and fluorite were deposited.

A third stage included the formation of NNW trending joints
which then acted as channel ways for subsequent mineralising
solutions. These resulted in cassiterite-quartz veins and
Pb-Ag-zn mineralisation over the remainder of the district.
(Solomon and Groves 1963).

Stage 2b

ORE GENESIS

Stage 3

Tin minerals are generally considered to be derived by
pneumatolitic action originating from felsic magmatic
reservoirs. It is widely accepted that tin is transported
as fluoride and/or chloride which upon reaction with water
form cassiterite liberating HeL and/or HF. A granitic cupola
is postulated to exist beneath the MtBischoff area. From
this cupola originated the quartz-porphyry dykes. The existence
of a cupola is supported by the fact that these structures
are usually centres of mineralising fluids as these tend to
accumulate at the top of cupolas or domes. From here the
fluids travel upward into the roof rocks through fractures which
are created in response to both the intrusion an~ the pressure
of the gases. Thus the form of the intrusion (cupola) controls
the orientation of the fracture system (Y-shaped in the case
of Mt Bischoff) which in turn acts as loci of ore deposition.

stage 2a

Stage I

8.I
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Results of the present investigations showed that:

(b) A best-fit open cut with a stripping ratio of 3:1
would allow the mining of roughly 2/3 of the
"indicated" ore reserves.

~,

!
I,
t
:
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CONCLUSIONS

In a memo dated 23.5.74 from the Consulting Engineer to the
Exploration Manager, it was stated that the tonnage and grade
required to justify an open cut mining operation would have
to be of the order of 8-106 tons at 0.8 - 0.9% Sn within 300
metres of surface. Later on, it was considered that a large
tonnage/low grade (25 x 106 tons at 0.3% Sn) tin ore body
in the rheomorphic sediments added to the existing reserves
could represent an attractive economic proposition.

(e) Following discussions with the Research Geologist and
the Divisional Geologist in Tasmania, it is considered
possible that W-Mo mineralisation exists at depth
at or near the top of the granitic cupola (3000' below
Mt Bischoff summit?). This could be investigated by
the sinking of one inclined diamond drill hole to be
sited down in the waratah river valley 1000' below'­
the summit.

(d) The fluorine content of porphyry and dolomite ore is '
on the average, 4-6% to 5-11% respectively. At this
stage, it is doubtful if the extraction of fluorite
could render mining operations at Mt Bischoff economic.

(a) Approximately 7000 feet of additional drilling may
increase the present "indicated ore reserves" of some
2 x 106 tons, within 200 m of surface.

(c) Tin mineralisation in the rheomorphic sediments is
erratic, low in tenors (0.1-0.2%·Sn), and is mostly
confined to restricted areas in the vicinity of the
quartz-porphyry dykes.
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I ~\:) 56005 '"';)

MT. fHSCEOI~r'

'1
pU!-!MlI.RY OP DRTLL lJDLi:.J:l.I~LI..f~.E;'p~'I'EP!l..ECT IONS

(l-10DIF~.ED !'Y_~Gl...~On:-!8R (19~

lIe No. Section .I.!!.!_~r!:ection J..ength ~Sn Lithclogv

rl D 60'-117' 57' 0.91 dolomi te/massi va
p::> ore

1'2 Dl 45'-:>-105' 60' 0.74 . dolomite

J3 D1 125 '-130' 5' 0.• 29 talc

175'-100' 5' 1.97 talc

14 D 90'-100' 10' 0.35 talc

115'-130' IS' 1.31 talc

1
85 III ~51-110 I IS' 0.30 dolomite

1::SS'-150' IS' 0.74 dolomite

11'6 F 0 ' _77.5' 77.5' 0.47 do'.omite

100'-170 1 70' 0.57 dolomite

11'7 F 0'-75' 75' 0.35 porphyry

1'0 not f.lineraliscd zone not intersected

189

plotted

I E 100.5'-132.25' 31. 75' 0.51 dolomite

11'10

315 '-615' 300' 0.41 porphyry

Dl 130.5'-302.5' 164' 0.B3 (9.5' not assayed)

I
138.5 1 -220 .. 5' B2' 1.40 dolotnita

238-302.5' 72.5' 0.3.0 porphyry

811 • 1358'-:-1362 I 4' 1.11 quartzite/argillite

11'12 D1 132 1 -140.5' 8.5' 0.51 dolomite

326'-331' 5' 0.53 talc

11'13 E 116.75'-120' 3.75' 0.23 dolomite

1'14 E Mineralised zOlle not intersected

IBIS C Mineralised zone not intersected

B16 E No assay results

1817 F No assay results

1'18 C 180'-190' 10' 0.43 porphyry Ii

I 390'-425' 27' 0.36 argilli te Ii
I~

1'19 C 215'-220 I 5' 0 .. 14 porphyry n

I
,

245'-250' 5' 0.10 porphy",'

B20 F 251->1~8' ;>83' 0.37

I 0-85' S5' O~24 porphyry

85-108 ' 15' 0.48 dolomite

I



.0J
~~ 2. 5600~';l5

r- .§£!;..~ion Intersection Length %Sn Lithology

21 .' F 66 1-221' 155' 0.22 porphyry

I
51'-166' 114' 0.16 dolomite

251 1 -291 1
. 40' 1.47 talc I

122 D 174'-'>217' >43' 0.21 po"rphy"Cy

123 D. <'168'-213' ,>45' 0.64 do1ornite

223 '-'>229' '75' 0.52 porphyry I
124

I
D <106'-116' ~lO' 1'.83. Py-po-Cp vein

I
125

171'- 209' "738 I 0.73 dolomite

ID UnmineraliE>ed <.08

f26
D <256 '-;>274' .,.18' 2.37 argillite

<3221.)420 ' 7 98 ' 0.35 porphyry

i:: G 130'-150 I 20' 0.25 dolomite

D 125'-;>146 ' '? 21 1 0.22 dolomite

B29 D 153 '-154' I' 0.21 massive py-carb min

130 ** 11.5'-40' 28.5' 0.17 talc/carbonate lode

131 .* Unminerulised ,;;.0.1' <,05

832 H 462' 4.5' 0.49 quartzite

133 H 115 1 .6"-123 . 7'6" 0.39 carbonate lode

146'-181' 35' 0.48 dolomite

I 384'-411'6" 27'6" 0.29 quartzite

B34 I no results

13~'
available

not 476'-481' 5' <.0.10 porphyry
plotted

136 Fl Unmineralised <. o. 06

B37 not Unrnineralised <0.01

138

plotted

C 251 '-356' 105' 0. 3 0 porphyry

I
291'-341' 50' 0.50 porphyry

492 1 -507' IS' 0;35 porphyry

f44
F 140 '-145' 5' 0.22 talc

170'-175' 5' 0.15 aolomite

I
190'-195 ' 5' 0.22 doloini.te ,

I
I146 D1 5'-15' la' 0.22 dolomite/argillite

319 1 -325' 6' 0.12 pOl:"phy.i..-y

1'17 ** 10 1 -15 ' 5' 0.64 talcy po ore
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560059:D.l

CO-(W;X~ lOOON, ll95W
DI-P-4S0

Barren greyish~white do)omit~.

Massive Pyrrhotite Or~ with only minor talc
gangue.

Moderate Pyrrhotite Or~ with much light
greyish talc ga.ngue (variable from massive
Po are to talcy gangue).

Dolomite with talc developments thro'out.
latter oocuring as irregular crystalline
gro\"ths in dolomite. 2" py vein at 55'
and becoming very vJkly sulphidic; in last 2'
of section.

Dolomite, with fair Po-Py mineralisation
(talc absent. sulphides disseminated and

weaker) .

Fair Pyrrhotite are with black talcy gangue.I
,

Light yellowish-green talcv loae with only
minor Po Min.

fair ?yrrhotite are with black talcy gangue'j

I II Talcy lode with with weak-fair Po Min. te~dibg

I in part to fair Pc ore. Talc mostly light :
coloured. ' I

I
I Siliceous arqillite. in part wkly qUartzitic

lI below about 192'. Numerous Py-Sph-Gn veins

I
to l:i" width at start, beco;;\ing very sparse 'I
after 180'.

, Well silicified tuff. Lower contact at 300
I.'

~I Siliceous argillite, 'with only occasional
, traces of sulphides.

I

205

91

217

133

130

203

142

158

107

130

110

158

133

142

203

205

29 146'6"

46'6" 65
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65

107
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560060

in size.

B.L
~[~}CJ:~21.L~G5_ ~ :',1)
CO--CHj)S----------
])Jp

Tuff, with fragments about. 0·5"
Occasional traces of f.g, Py.

Siliceous argiJolite with minor interhanded
quartzite. Only occac.;ional traces of Py.

CCI,j~l,~;,:y_.__.~----

224

,

229 238 Mainly guartzite, with minor interbanded
siliceous argillite. Only traces of Py.

238 241 Siliceous argillite.

241 245 Quartzite with minor inLerbanded siliceous •
argillite.

End of Bole

I
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I
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.82

2.10
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1.88
1.30

.86

.58

1.24

.12

.17
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'
I .17

tr
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5
5
5

I 5

I 5

I 5
~
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5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

40'

I

~I :~;~'-\,-,,;;;;;,~; Bl

I 'FIlOH -r~-;;-'TW];;;T%-'~:-r~>~'''-l---r -',-"
-I~-...-'----·-'----~-~I----'-- . _.~-----,

I 10 35 I I .47 ,
29 35 6'. - ,
35 39 4

I 39 44 5
44 50 6
50 55'3" 5'3"

II 55' 3" 60 .11' 9"
60 67 7
67 72 5

I 72 77 5
77 82 I 5
82 87 I 5

I 87 92 5
92 97 5
97 102 5I 102 107 5

107 112 5

I
112 117 5

120 3
120 125

I
125 130
130 13 5
135 140

I
140 145
145 150
150 155

I 155 160
165 170
160 165

I 170 175
17'5 180
180 185

I 185 190
190 195
195 200

I 205
205 210

215

I 215 220
220 225
225 230

I 230 235
235 240

I
240 245

77 117

I
I
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1075W

DL

333
0

10S5N,
55

0

CORE DESCHI PTI o:~

29

.. :-/.' ""'. -~ "" ri'rlG~'J': }.~, Ii-\..

~"Y I 'cGij~i~L';:
~ I AREZ, MT BISCHOFF

r__-~~_-... __.__.. _. ,_.---- .. __ ..J ~_~.__._~_ .__ ,,, ~.", ..__."",__ ....,.,.."",,",-,~ . _

I FR 'I r :,...... :_<t::C('-;0.' ,J'.' ,··r-y.'-:
.,,~ : ,\ .!'.;..y ~

_~'~'~r ' ........~~ .. _ ,_ '" ..~. .._ -"'e...__...~ .-, • ...'....-,..,..~~~._ L.--'.'''''"''''_I 0 '29 I I Cr~amy dol~n~te with scattered talcy lode
developments throughout. Occasional fineI grained Po present in latter to minor extent

32 GreY,!gate (foliation = 40
0

) with lesser
interbanded,dolo~ite. and very minor talcy
lode.

32

40

40

104

Cherty arqillite. with very weak fine
grained Po Hin. Occasi.onal talc coated
narrow joints.

Grey dolomite, with weak Po Min from 40'­
43', moderat.e to strong from 43 '-89' (tending
to weak po ore) and weak Po-Py Min from 89'­
104'. Very strongly oxidised qnd decomposed
from 43'-85' (with only 5' recovery), indi~~­

ting strong fault zone or old U/G workings.

I
I
l

104 124 Light grey cherty argillite, with traces
of fine grained sUlphides in first several
feet only. Upper contact = 60

0
• Bedding

angles of 50
0

_60
0

in latter half of section.

124 138 Siliceous arg i U.i te. with some interbeddedo 0
quartzite. Angles 40 -60 but deformed.

138 • 144'

I
144 183

Massive auartzite.

Weekly banded siliceous arqillite. with
minor interbedded quartzite near beginning
and end of section. Angles 55

0
_G5 , with

a local steepening to 80 at 167'. ~" Py vein
at 182'

183 ' i196' I
i
I

Quartzite, with minor interbedded siliceouso
argillite. Angles of 65 •

END OF HOI,E

..
i



I

I
I

560063

I

I

I
I,
I
I,
f

!

L



!,~~:::,'~ N'J.'. 13 ISCHOFP

I

-I
i
i
I

I
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1040N, 1055W
verticalDIP

CO-OR='~;
---~--_.._--_.

~EQen tal~~ode with lesser light grey
dolomite. Very sparse rine grained pY-Po
min -throughout.
,
'CrqA~-f~stallinefiolomite, with only very
minor talc developments. Weak Py-Po min,
increasing to end of section.

I

79

93

_~ i '. _ :..

CO;:'J.21'.X:-l r'-lT. BISCHOFF
--~_._._-_._-

79

60

\

93 124 Massive Po Ore. Minor dolomite and talc
gangue from 93' - 95'. Weakly oxidised
from 113' - 119'.

124 136 Talcy lode with moderately strong Po Min.

136 167 M~ive Po__Ore, with some talc gangue from
155' - 167'

167

175

184

175

184

203

1!~~~~Or~, with appreciable talc and minor
:dolomite gangue.

'IDark-grey talcv lode. Weak Po Min to 178'
then only traces to end of section.

I
IGrey-brown cherty arrrillite. !;(" Py veins

l
at 190' andoin last 6" of hole.
Angles: 85 at 186'

45 0 from 193' - 199'
20° from 199' 203"

End of Hole

I
I
•;:
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• Ii 0 20 20

20 25 I 5
25 30 5
30 35 5
35 40 5
40 45 5
45 50 5
50 55 5
55 60 5
60 65 5
65 70 5
70 75 S
75 80 5
80 85 5
85 90 S
90 95 5
95 100 5
100 lOS 5
lOS 110 5
110 115 5
l1S 120 5
120 125 S
125 130 5
130 135 5
135 140 5
140 145 ·S
145 150 5
175 180 5
180 185 5
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C LI % Sn I,,-,,--" .....'._....,."....'

i
ludge).19 (core +
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tr

tr

tr

.29

tr
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970N, 1180W
vertical

fa.ir Po Min from 109' -114' and
Occasional weak fine grained Po

o
Angles at 30 •

!,;,':y.,}; >;:;:. ", ."-~_._-_ .. _----.- ---------

END OF HOLE

Talcy lode,wJ,th
124'6"-125'6".
Min e:!.sewhere.

Light-grey doJomite with talc development:s thro'
out. Only traces of fine grained Py-Po Min.

Barren creamy dolomite. 1" Py-F luorite vei;1 at
43'6", then occasional Py-Po veinlcts from 66'­
80'. Occasional suggestion of banding at 450

_

55
0

•

Yellowish tal~~lode, wi5h fair Po-Py Min thro'
out. I,ower contact = 45 •

Fairly massive Po are, with dark-green talc
gangue. Po content decreasing below 161', becom­
ing a very strong talcy lode in last few feet of
section.

Grey-brown siliceous arqillite. !," Py-Sl vein
at 189'6", but elsewhere only very minor Py Nin.
esnecially in first l' of section. Angles 300 _

40°.

•r
I

I
I I
I
I

80

134

182

198

I 92

·~OJ~,:,,:'.,NY;'GNES EX. PTY LTD
i,REi, MT BISCHOFF

19

80

172

134

182

,
j

~
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I 0 19' Sludge recovery only (2').
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r

0 10 1.0

70 75 5

75 80 5

80 85 5

85 90 5

90 95 5

95 100 5

100 105 5

105 110 5

110 115 5

115 120 5

120 125 5

125 130 5

130 135 5

135 140 5

140 145 5

145 150 5

150 155 5

155 160 5

160 165 5

165 170 5

170 175 5

I 175 180 5

180 185 5

1

J

1

~ II. -

I\
I /

Tr 115 130 15 1.31
Tr 90 100 10 .39
Tr

Tr

Tr

0.19

0.59

Tr

Tr

1.20

2.44

0.28

Tr

Tr

Tr

I



560068

,---~---"

- . \,-\I
c-.."), 11 S!J;'L"'F'f HT. BISCHOFF T. M. CO. E]~~:~;:r:~~~;'__L::!)
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i '.DI P VERTICAL
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~ :

o

95

109

95 68' Mass~ve barren d910mite Some talc,
fluorite 18' - 19'6". Altered and in
part recrystalli~ed 40' - 50' (approx)
with some talc, 31, Py. Probable
'contorted' type 65' - 67' with talc,
recrystallised Py. Some talc, fluorite,
Fy, 31, recrystallised carbonates 93' ­
95' .

109 Green 'contorted'dolomite with abundant
Po, some recrystallised Py, . lesser 31.

145' 6 ' Massive dolomite Narrow 'contorted'
sections at 109'6", 110', 122'9" - 123'9".
Medium-grained (recrystallised) dolomite,
from 133'6" - 136', 137'6" - 14D'6", 144'6"
- 145'6", in part silicified and with some
Po. Fy, talc.

I

I
I
I

145'6" 152 Stronql y talcose rock with some sections of
abundant Po. minor Py.

152 224 Fine-grained quartzite, (?) dolomitic at
upper limits, with narrow shaley sections and
occasional narrow veins containing Po, Py,
Sl, carbonates often along bedding. 3haloy
sections become more freqeent towards bottom
of hole.

I
I END OF HOLE

J

]
,

J I
I I
J

I
i

iI !
I

I
I
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~~-'--T- 9~ -~T-~:l-~--

95 100 0.24
100 105 0.55
105 110 0.34
no 115 Tr
115 120 Tr
120 125 Tr
125 130 Nil
130 135 Nil
135 140 0.13
140 145 0.43
145 150 1.67
ISO 155 Tr

95 110 0.38
135 150 0.74

I

I
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~Q~..1.~J:~..1::~X Hl~.l BISCHOFF TIN
!'.f'J'!':. NT BISCHOFF

B6
333

0

1025N,
45

0
765W

""600''''0;)) . I ..

77'3" 103'6'"

150'6"'182'

103'6" 150'6"

50'
57' 6 ,I•
74' 9 "j
77' 3 ,,'

189'

74'9"

44 '
50'
57'6"

182 '

- --_.-._~>~....-'- ...._-."..,.-----,--------~-- ..._-----------,-----~
FRO;,\ I TO!:;~;~~~;ni CORE DESCRL Pl'.T. on

~" " ' ,~ .. .:. ~:t _ .......,.-.-,-.__..-

---:--"(:':~~-"Il-n""'''r;~~:=-=-:~~~:::-'':f the type usually associ~
ed with the quartz-porphyry dykes, some 51.

29' 3" . 44' ' Dolomite :).ode, alt:ered and silicified in part,
with recrystallised Py, carbonates, some 51.
Massive Po 40'6"-43'.
CORE NISSING
'Contorted' dolomite lode with Po.
Strongly talco:;e rock, with recrystallised Py,
some 51.
Dolomite lode, altered and silicified in part,
with recrystallised carbonates 2nd abundant Po.
Intensely altered over last 8".
Quartz-porp0S£Y dyke, with disseminated sulphide
grains, throughout - Py except from 87'-88',
where Po predominant. Very altered and pitted
from:- 80'-80'6", 85'6"-86'9", 92'9"-93'9",
101'4"-102'. Brown cherty-like rock with abund­
ant fine-grained Py 91'6"-92'9". Intensely
altered contact zone 102'-103'6", in part chert-
like rock as above.
Dolomite lode, with abundant Po, rare Py and
fluorite, some silification; massive Po 103'6"­
112', 153'6"-154'6". Strongly talcose after148'.

I Dark grey tal~ose rock. Narrow veins and blebs of
Py, Po after 159'6". Altered zone 164'9"-167'6"
with recrystallised Py, some 51. Medium-grained
talc 169'6"-170'3". Fine-grained dolomite 171'­
172' then coarsely crystalline dolo~ite with Py,
81 to 172'9". Becomes shaley towards end of
section.
Shales and shaley qua=tzites with some talcose
bands.

END OF HOLE



_.' -~~---,.__.._._~ .._---"-'-'_.,~--_. __ . --,,,._-_..•._--. _..__._----,.

) \- I
I ASShY SH2E-.:'

0 5 0.75
5 10 1.26

10 15 0.29
15 20 1.00
20 25 0.17
25 30 Tr
30 35 0.32'
35 40 Tr
40 45 0.22
45 50 0.49
50 55 0.77
55 60 0.14
60 65 0.17
65 70 Tr
70 75 0.27
75 77'6" 2.73

77'6" 80 Tr
80 85 Tr
85 90 Tr
90 95 Nil
95 100 Nil

100 104 0.96
104 105 Tr
105 110 0.54
110 115 0.67
115 120 1.87
120 125 Tr
125 130 0.11
130 135 0.23
135 140 0.48
140 150 1.49
150 155 0.42
155 160 0.13
160 165 0.21
165 170 0.12
170 175 Tr

I
I
I
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560072
1025N, 765'd
Vertical

.~.Q.- CJ.j~,,-''?':;;'

.flIP

_c,,;"~',:0y 1"'1' Bl:o'Ci:OFF T.t/I.Co.
b)!·J..,?,:_ NT BISCEOFl?

159'6"1

160'

El

159' 6"

1---;'F;~7T']'O"-···m~~;~:l~~m,DE8';]~;;:~;;0-';:-1-----'------.,-.-....

I'~'~'-~~';~-"!f-~~'''T;ria~e' py~~'::~= l:'~~ o;:he type uSUal~-y as~~-::
with ,the quartz--p01:phyry dykes.

20 111 Quartz-porphyrY_.2..yke. with disseminated sulphide
grains - recrystallised Py throughout. Occasional
grains of unidentified metallic mineral. rare
fluorite. Core severely altered as follows:-

(8) = silicification (D) = devitrification

I 21'6"-22' (S) 24'··24'6" (8) 28'6"-29' (8)
29'6"-43' (D) -13'-46'6" (8) 56'-71' (8)

• 72'9"-7G'6" (8) 76'6"-87' (D)
98'3"-103'3" (8) 103'3"·111' (D)
Clay Puq with small pebbles of various rock
types. Possibly a fault zone.
Quartz-porphyry dJi~ with Po. minor recrystallist
Py.

END OF HOLE

I
I



• ••0 ,

0' 5' 5' .33 20'
5' 10' 5' .62

10' 15' 5' .97
N.B. e,

5' 1.21 re15' 20'
20' 25' " Tr.
25' 30' " .14
30' 35' " Tr.
35' 40' " .17
40' 45' " .24

~.

45' 50' " .24
50' 55' " Tr.
55' 60' " Tr •
60' 65' " • 47
65' 70' " .80
70' 75' " .10
75' 80' " Tr.
80' 85' " Tr.
85' 90' " Tr.
90' 95' " Nil
95' 100' " Tr.

100' 105' " Tr.
lOS' 110' " Tr.

560073
ASSAYS

TO 1'.-:-1~-I-D-TH-·-!._% S~,_
I

75', 55'1 .20

recov~ries wer~ poor

I



i
i
I·
"

20-25
35-25
foO-40
80-45
100-45
120-30
140-35
160-50
180-50
200-40
220-50
240-40
260--10
280-50
300-40
320,-70
330-10
34u-80
36S-70
380-75
400-· 70
420-45
440-35
460-45

409'-468'

DIP
CO-OlUJ"------

33~'-357'169'-225'·

51'-53'6" 100'6" - 113' 126'9" - 145'6"
146'-150'6" 153'6" - 162'3" 194' - 195'
200'3" - 220'6" 224'6" - 333' 454'6" - 462'

I Abundant Py veining 384' -391'
Core very carbonaceous as follows:-

I
I

I
!,,
I
I

i

_g~)PAl_JY l\AA

AREA !'yr. B!SCHOFF

o

~~T';o-'r~~"'~-o;;" )~~~~;~::;-;;-;"- .. - --'-T~;lat~}C~
__~""..:::.__~ .....""''',•. ~~- ...__...,'''<'''_-..<._,.,..,....,._.,..-.c.....,.~_._--..._. ~!''''"''.,....,~''''"" .._.. _-''._.....

i I468 Grey and. black shales. ''lith some siliceous
sections generally well-banded but withIoccasional sediluent.ary 'breccia zones.
Numerous veins of Py observed on fractures
etc. More siliceous overall (some quart~ite)

..........'"............." -~--.....,.._.~...........-'~;----------
'i~~~i

I

­
I

-
I
I
I
I
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I
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260'-5C
270'-.",:

142'-45
152'-50
159'-55

170'-5G
. 183' -2C
188'-45
214'-45
225'-6C
235'-3C
250'-5C
280'-35
290'-4C

875W
1?J1'

'11
.. 1-1 .. CO.. '§l?.:l;X_~'-;-\·~S_C H)

CO-·GFDS
-'--~-"--'-'--

Grey shalev guartzite. Some narrow
fracturcosfilled with one or more of
Po. Py, Sl, fluorite. Narrow bands of
shale tlrroughout. Strongly fractured
174'-181', filled with Py, fluorite
6" of shattered rock at 210' filled with
Po, Py. More shaley 227'-250'

Mineralized 'contorted' dolomite with
major Po minor Py. Some coarse fluorite,
S1.

Talcose dolomite vlith minor Py some Po
Mineralized 'contort9d' dolomite with
major l'y minor Po. abundant disseminated
Sl grains up to 1/8".Barren dolomite:
117'3"-117'9" 118'8"-119'5" 123'9"-125'6

Grev-brrnvn sandy spa Ie, more gritty than
previous horizon. Dips variable 0-300

..Quartzite, some narrmv shaley sections.
I Nay na~'row veins of Py, some Po, at 252'.
Ninor fractures throughout, filled with
Py, fluorite. Some apparently pre­
consolidation breccia of 267' and

loccasional1Y thereafter.

IQuartz.:;porPhyry dyke 10" fine'grained
contact zone, tho!l porphyr itic anc. with

!abundani: (10%) disseminated 1'y grains
Il1P to 1/8". Incl:cClse in Py content·
: (20%) 320' -321 '6", the Py grains being
~ ~Ln'~J-::i: ,lnd LH:;i.::'dlly hC:lving d COLe of

Massive barren dolomite, some very
narrow veins containing one or more of
Py, Po, Sl, fluorite, carbonates.

IGrey shaley guartzite, generally poorly
banded and in part brecciated (apparently
preconsolidated breccia). Some very
narrow veins containing one or more of
Po, Py, Sl, fluorite.

250'

1
306

' I

I
i•,
f.

I 401'

I
I•
!
t

~c;~JLl}~~~C.t~ }IT.. B ISCHOI:'F
j\HJ2~ .M'L BISCHOFF

250'

306'

164'

138'6" 160'51,

126'3"1 132 '3 '

I I
132'3..1 138'6'

113'6" 117'
117' 126'3'

160'6" 164' I

~~FR'-Ol,-"-r-;1';v,:-'8E'CCq~-----::':~O--;'-'1;--D-;;-Cp ']'I)-1::~O'-T--- --f---..··-
'\... f., ;VFPY , ..... _.. ~ .L:...:;! , ..'\. . _ ..l.. L'I

.- -:~:~i'~~'~:61!-=~~=:::;~~:~i~~~'-=ry'~"-'b-r-o-k-e-l-l-;--o-c-c'as iona -:5' _~~c
I thin pyrite veins 'JP to 1/16". 95' -45'

100'6" l13'61'100%,Hineraltzed 'contorted' dolomite \"ith
!herelmajor Po minor Py, some talc.
Iafte!"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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5600763330

800N, 875w
550

- 342'
- 385'

401'

336 '
378'
398'

1.i.,; J.! I,', '., . ::> ~'._._-_._,----- ...._----
'M'!: \10 -,' ,

Massive Siliceous (cherty?) Rock -
very hard, light greyish colour. Various
jointing directions with up to 1" wide
pyrite veins. Fine-grained disseminated
pyrite throughout. Specimen taken at
626'6" for ANDL examin3.tion.

Massive Quartzite with sulphide veiuing.

Massiv8 Porphyry with strong evenly
distributed pyrite Mineralization
through-out (barren sections are few
and generally of about 6" duration).
Massive pyrite-sphalerite mineralization
fl:om 588'6" - 589'. Pyrite grains
average approximately 0.1" across.

Banded siliceous argillite, bands
varying from light to'mid-grey in colour.
Very minor interbeddpd quartzite near
start of section. Irregular Py veining
up to ~" wide throughout with larger
veins at 647' (3/4"), G58' (2") and 664'

I (3" vein with much fluorite). Appreciabl
fine grained Py, and occasional narrow
and irregular calcite veins. Although
fair banding, structures are extremely
deformed. Angles generally in range
500 - 800 •

IMassive porphyry with strong evenly
I distributed pyrite mineralisation through
lout. Upper and lower contacts both 500

Iwith some brecciation in wall rock.

I
I,
i

678,1

S'.U~>'.~ , '.t·l:';Ji.·.J~l.\ .1..,-)._.._----"'

675'

I
637' I

637'!675'

634'

626' 634'

B9 (Extended),
401'6" 626'

I---.,-~."..,.,........._ .....,~""'-~~..,.-"........... -_..--_...."'... -...",.." ,....-=~,--_ ..~
~'RO'4 ~ '['0 .RECO'I COIlB DESCRIPYcON j"
l.' ~ - ~ - ~u!<\lrI ~ ~ ~

'-'-"j"'-~""l:';;'~:'::i"~~--"--~"'->'- '-"'-''''-- -1:-->-"
. I [ ~~~~~~t~;l' ~~~:o~~ :~~~r:~~e~~~:~~~dand

recrystallised Py and partial kaolin­
isation of the felspars. Less-altered
sections :

I
I
I
I
I
I
I
I
I
I
I
I
I
I

J I
J I
J I
i I
JI
II



~O~~}NY MT. BISCHOFF
ARB..l\ MT. BISCHOFF

.. '

J:i\~)_~~...i:' ~.':~:l_-;;~~:=: B.~

T.M.CO• .!3l:;\EE-;GS (H) 3330 560077 I
CO-ORDS 800N, 875W I

DIP--- 550 I
_.F ., ...._~__~......"""'..,...,,..- .~_____ . ...,....,. .

F'ROM I, TO LqJ~c::;(l-i CORE DESCRIl''I'ICoJ'.! ,- 'I". ' _ti!.!.:~;~~:.L- . ,_..,.. _
. i ,--

678' 721' Weakly banded siliceou~ ?rgillite, I
with minor interbanded quartzite. Scat- I
tered pyrite veining, generally narrow, j
as with section above porphyry.
Angles: folded 0°-300 from 678'-680', j

then mostly 35° to 701', where 1
steepen to 80°. Then vague to
719", and finally 35 0 - 45°
from 719'-721'.

I

I

•

721'

731'

772'

800'

803'

850'

. 868'

I

731'

772'

800'

803'

850'

868'

i
!,I88·'1-'

Massive pyrrhotite ore (with only minor
calcite gangue) to 729', then pyritc­
pyrrhotite-calcite-sphalerite ore from
729'-731'. Upper and lower vein
contacts flat at about 100 - 200.

Very weakly banded siliceous argillite
as previously. Pyrite vei.ning also as
previously.
Angles: 35 0 -45° to 753', then flattening

to 00 at 7~8', and finally 300

to end of section.

Light grey slate-rock basically as
above, but lacking bedding and with
definite sl~ty cleavage. Occasional
narrow pyrite veinlets, and 3" clacite­
fluorite-pyrite vein at 788'. Overall
sulphide content much lower than
previously.

Massive porphyry with strong evenly
distributed pyrite mineralisation
throughout. W21lrock contacts obscure.

Siliceous argillite, weakly banded and
with lesser interbanded quartzite.
Scattered pyrite veinle~s, but sulphides
not highly abundant.
Angles: 45 0 -50 0 at first, decreasing to

350 -400 by 813', then 350 -400

from 813'-832', 300 -35 0 from
832'-846' and 45°-500 from 846'
_ 850'.

Massive quartzite with minor interbedded
argillite. Sulphides generally very
sparse. Angles: 30° at start then not
apparent.

I

~~..rD:LJ15...t~ Scat.tered \·!eRk pyrite veinlct.[,
!alld!.~1j pyrit.e v'3i.n at. 872 I.,



HT. BISCHOFF
!o1T. BISCHOFF
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T.M.CO:!-'~'l~!\J;l;QS (11)
CO-ClROS
DIP

D9
333°
800N,
55°

560078
875W

E
-~--·-'-- ----.-.-..-~---------- ........------ :'''''c01

. FROt-! . TO _J~!:lCORE DESCHIPTION
. . I --....-.....--..-----:1--

Ang~es not distinct but appear to be steep
at 80° at start. and flattening to 400
at 884'.

884

887

932

936

887

932

936

1046

Massive porphyry with strong evenly dist­
ributed Py Min thro'out. Upper contact
45°, lower 390 but irregular.

Light grey siliceous argillite, with occa ­
ional narrow fine gr~ined quartzite bands
!:i" wide siliceous vein with strong Sl
Min at 906', and scatt'd narrow irregular
Py veins.
Angles: 30° to 915'

00-50 from 915'-922'
30° from 922'-932'

Massive porphyry with strong Py Min thro'
out. Upper contact 70°, lower 60°

Interbedded light-'grey sil iceous
argillite and fine grained quartzite.
Scattered Py veins as previously, with
~" veins at 989'6" and 1016'.
Angles: 00-50 from 936'-953'

variable 40
o
-80

0
from 953'-960'

25° from ~60'-986'
0°_100 from 986'-1014'
15° from 1014'-1022'
0° - 100 from 1022'-1039'
variable 0

0
_35° from1039 '-1040'

porphyry. Very strong fine
sulphide,s thro' out, witl1 JOo very
prcci()minatir~9 over Py. Upper

I
I
I.
I
I,
I'

1046'

1112'

1127 '

i
I

1112'

I
I

1127,1

I
I

115E. 'I

i,,

Banded mid-grey siliceous argillite, with I
lesser interbedded fine grained light- I
grey quartzite. Very occRsiona1 narrow
Py vein1ets as previously.
Angles variable 0°-600 from 1046'-1053'

20°-30° from 1053'-1073'
60° from 1073'-1077'
450-50° from 1077'-1089'
30° from 1089'-1106'
40° from 1106'-1112' •

Light-grey siliceous argillite. Sulphide
veining stronger than previously with
abundant narrow Py-l'o vein1et's' and 2" Py
vein at 1121'6". Angles variable but

1genera11y steeper at 55°-80°.

!,. ,
, "',I·:155J.ve
1,-~, , .,
~ .._ ' .. "LC"'l

l 0 1'("" tTy
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I
I

I
I

o 1260'

875W
333°
eOON,
55°

.' ,;', , ' , '-- '-~-"- -------'---_.._------~

CO'-OlW,;_._----_.-.
DIP

Vax',i.able light to mid-grey siliceous
argillitce, with scatteJ~E,d narrow
quartzitic hands thro-·out. Scattered
sulphide veinlets thro·-out. with
moderate Po Hin from 1175'-1182',
J.234'-1240' and py-Po ;,:in from 1240'­
J.275'. Strong py Min with fluorite and
Co in diffuse siliceous vein from
1251' -1254' •
AngJ.es: faint 20°-30° from 1156'-1186'

folded 0° from J.186'-1195'
faint 5° from 1195'-1198'
faint 30° from J.198'-1226'
faint. 0°_20° from 1226' -1237'
variable 10°_.110° from 1237' -12511'

(10° at 1248')
indistinct 30-50° from 1254'
faint 50° increasing to 800

from 1271 '-1275'

Mainly fine grained quartzite with
little interbedded siliceous argillite.
Angles of 20° flatteni~g to 35° at end
of section

Weakly banded light grey siliceous
argillite with very minor interbedded f ••Icr,lartzi·t0. Fair zone of oyrrhotite

:rnineralisation as veinlets oarallel to
1})'~c1ding from 1340' ·-J375' (,.,i.th 3" Po-
. Pv vein at 1362' "r.el 12" Py-Po vein
I .,~. 1 '~ol~ I \ ""IIC' ~.:,....,~-"~ ,.....C·l·. of Po l\~i n fror,]" , .• \... _ •. }jo'. , ' .• 0\ "<':<-'n. ,', 'i • .;. J!L_l,

! 1·1·0:::; '-·1·1'! Cl' 1 dEd III Pj.f vein ~t 11115 I.

. ;.lainly light-grey siliceous argillite
with lesser inter~edded quartzite. Sul­
phides sparse, except for 8" py vein
at 1306'.
Angles: faint 55°_80° from 1284'-1294'

fold from 1294'-1296'; upper
limb at 45°, loWer at 300

45° from 1296'-1303'
60° from 1303 '··}.305'I 39°_40° from 1305'-1307'.

,Mainly very fine grained quartzite with
I some interbedded light-grey siliceous
argillite. Minor PO-Py Min as thin and
irregular veinlets.
Angles: 35 0-40° from 1307'-1314'

30° from 1330'-1335'
40° from 1335'-1338'

I
!
I
;

!
;,

1281'

•
1307,1

I

1348 '

1570'

AR:27-\.--_.-

1275 '

1281'

1307 '

1340'

"

I :1-"0
~

I
I
I
J

I
I
~

~
I

~,
~,

~

]

]

]

]

]

1
1



5600S0 I

very
~II

875W

B9
333°
800N,
55°

T.M.CO.EEARI0S~S (1-1)
C9-0H!;S
DIP

Very strongly banded dark and light grey
siliceous argillite. Only traces of Py
Min in scattered narr~~ and irregular
vein1ets.
Angles: mainly 30° from 1570'-1573'

mainly 60°_70° from 1573'-1587'

Weakly banded mid-grey siliceous arg­
illite with lesser interbanded very f.g.
quartzite. Several ~" Py veins at 1590'
and scattered narrow Py-Po-SI-Carb
vein1ets froIT. 1590' -1611' •

Angles: from 1587'-1598' var. 50-80°
45°_30

0
from 1598'-1601'l° a30 -60 at 1603' var.

ug to 70° from 1610'-161~'fo1dec.
Var. 60 from 1616'-1618'.

a
Mainly very f.g. quartzite with a 1itt1c69 -1633
interbedded mid-grey siliceous argil1it 70

0
-163C

gen65-7 r

c
Well banded mid-grey siliceous ar i11it Var.60
with little interbanded very f.g. 1620-15~C
quartzite. Minor Py 'leining from 1641'-
164'1 '

Several Carbonate-py-S1 veins to
from 1473'-1478', elsewhere only
minor Py Hin.
Angles: 30° from 1340'-1343'

50°-700 from 1343'-1420'
80° from 1420'-1437'
45°_50° from 1437'-1452'
50°-60° from 1452'-1460'
65°_75° from 1560'-1474'
50° from 1474'-1476'
30°-50° from 1476'-1490'
700-80° from 1490'-1495'
50°_60° from 1496'-1501'
30°-45° from 1501'-1510'
60° from 1510'-1517'
40° from 1517'-1521'
50° from 1521'-1525'
35° at 1528'
45°_60° from 1540'-1543'
50°-60° from 1550'-1565'
60° from 1565'-1570'

1626'

1587'

.$T':<\.,,~!:: TAS1>Jl,NL'I
COnr0~Y NT. BISQ10FF
lIREii M"'. BISCHOE'F

1637' 1648

I I
! I
! !

I,
II

1587 '

1626'

1570'

I~C(I~

I
I

­
I
I
I
I
I
I
I
I

­
I
II

I ­
I I
)­
JI
11
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I 1648' 1680,1 M~inly veryf.g. guartzite with little
interbedded mid-gLey banded argillite. 500 _60 0

Only 10' recovery.from 1647'-1675'. Var. up
Buckled partly. . to 75

END OF HOLE

"

560081
875 W

B9
333

0

80g N,
55

gen 75
fairly unif rm
buckled,def rmed

HOLE r:rn;;:H~H..------'._--_.,----

from 1754'-1759'
from 1750'-1810'
frcm 1810'-1818'

Angles:
55-70
Gen 70

Interbedded guartzite and banded
argillite with quartzite greatly
predominant, and i~creasing to end of
section. Occasional 1/8" \vide Py veinle s

o
at angles of 20 to core length.

~~i~e, with cnly very occasional
narrow argillite bandS. Several very
narrow Py veinlets at 20 0 an-gIGS as
previously. l:<" 'iJide joint at 1823'.

Var. gen 65

Laterbedded mid-grey and generally well
banded siliceous ~~gillite and very f.g
guart~L~<:?. \" Py veins at 1699' and 17341
but elsE\-;here- only very occasional narrow
Py veinlets, generally at angles of 5-10°
to core length. F.g. tuffaceous quartzi e
from 1707'-1709', \"ith f.g. Py-f'o-specksa

Angles: 50 aL 1680' gen trend
_ at 1683' 70

0
at 1682

55-65
0

from 1684'-1688' warped
footages conn. 1700'-1708

5~-·80 from 1703' -1724' p
a

Var. up to 65 1724'-1728'so,e buckLi:
Mainly low angles from 1728'-1734' folde

0-65 frrun 1734'-1740' canto ted
60-65 from 1740'-1754'.
Gen.60-70 contort in places.

'rA SK'" N It'>
MT. BISCHOPF
MT. BISCHOFF

I••

1844
1

S!rj\.'rF~
_._-.-~ .. _~-
.fS}'·lP~~_NY

1}}{EA

1680' 1754'

1754' 1818~

1818

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'.
I
I
I
I



.18

.22

.19

.98

.84

.28

.15

.14

.14

.10

.10

.14 '

.18

.14

.14

.14

.18

.25

.45

.10
2.15

.33

.45

.21

.12

.15

.16

.11

.78

.19

.52
... 15

.27

.68
1.65

.78
1.00
3.18

.92

.27

I.09
.18 !•
.45 !,,

"! 11

I "
"
"
"
"
"
"
"
"
"
II •

"
"

.6 '

4'
5'
"
"
"I

I ",
I "
l "

"
"
"
"
"
"
"
"! "

I ::
I ::
• II
i

I "
!! II

"i,

(1 )

I
by

(2) by

315 320
320 I 325
325 330
330 335
335 340
340 345
345 350
350 355
355 360
360 365
365 370
370 375
375 380
380 385
3i35 390
390 395
395 401

401 40S
405 410
410 415
415 420
420 425,
425 430
430 435
435 440
440 445
445 450
450 455
455 460
460 465
465 470
470 475
475 480
480 485
485 490
490 495
495 500
500

I
505

505 510
510 ! 515
515 I 520
520 I 525
525

I 530

;;~~;;~;';"'::~;'L;' B9 560082 !
-----..~---..-- ---- J

~·--·-"'~··;---~·~""-·--'~~---·"~·"-·~~-rj"'·--·-··---·"_··~-;f'"'·_-·~--·r··-~~··.. I
. FiW::' . I ".'0 I HID'l'E ! % Sn ( .~ 'YcZn .1 % Sn ( )1 I. I
--~-~~ ~6~~M","~~",wr'-~.~;;~~'-T-':'~'~6--To'-i:~f~--- :~~.-c--·---",·~-·-·- "1

108 113 i 5' .742 I .20 .71
113 118 5' .987 I .07 :8.9
118 123 5' .283 I 1.70 .2.6
123 128 5' ! .286 1.20 .25
128 132'3', 4'3" I .474 '.3'3 .50

B.H.S. I
Tas. Deft of Mi,n's

5' .113
.214
.149
.483

1.811
.256
.328
.697
.208
.208
.465

.. 322
.185
.042
.322
.065
.065

I
I
I

: I
I
I
II
I i

I

I
I
I
I
I
I
I
I
I !

I



721 725' 4 '
725 732 . 7'

555 560 5'
560 565 "
565 570 I "

I 570 575 I "
575 580 "
580 585 ! "
585 590 "
590 595 "
595 600 "
60.0 605 "
605 610 "
610 615 "
615 620 "
620 625 "
625 630 "

3]5 355- 20'
315 375 30'
315. 395 . 40'

315 490 175 '
•

315 600 285 I- I315 '510 195

315 630 315

480 510 30

455 515 60

1127
1130
Jl35
1140
1145
1150
1155

j\S~~AY SIjI:;:~~r--_._-.-._-_. _._----~ .-

1130
1135
1140
1145
1150
L).55 I

1157 ,

I

I
I
I
i

3'
5 •

5
5
5
5
2

I

401'6" 4::0 .

'True
Width

90

560083

% Sn -

.50

.44

.36

.42
I

.425

.53

.39 I
1.37 I·
0.87 i

.46%I

I
I

•

i

I
I
I

I

I



I

1

315'-40
325'-40
332'-60'

560084

which is

BID
333

0

625N, 835\1
55

0

287'3"at

2" at 270'6"
5" at 276'
3"

DIP

269'6"
273'
279'6"

END OP I-IOLF;

at
at
at

9"
12"

2"

Massive Po. rare Py in dolomite,
partly of 'contorted' t7pe.

AA1\

I
Grey shaley quartzite. Contact zone at upper
limi::' as follo"'is: ~

a.' 2'6" intensely silicified shaleyI quartzite.

l b. I' pug showing relict bedding.
c. then normal shaley quartzite.

',ROCk shows disturbed bedding suggesting pre-
consolidation slumping.

i
I

!
I
I

MT. BISCHOH'

178

333'

220'6" 'contorte.d' dolomite lo~1c. Po decreases and
. talc increases with depth. Blue and green

Icolouration becomes more intense t~1ards
botto.m of section.' 6" of vughy re-crystallis d
Py at 187' and 188'.

. I .
302'6' Quartz-porphyry dyke with disseminated grains

Po, some Py. Several "ei.ns of flourite up
to ;'''. Altered zone 236'-302'6" characterisei
by pitted core, fine-grained recrystallised I
Py, disseminated grains of flourite. Flouritel
abundant 295'-302'6". Po, Py concentrations
as follows:-

184'6"

i\.REA.---

123

178

151

184'6"

220 '6" ,

302'6"

1
~----r---"7"- ..··_--~~;~--;;-~;-:~-~,;:-;:;-----_·------rc:-t'o 'D~:

~~r:'I~:~ ..~ _~rr~. ~.:~,"r __r."Pn, ••~_:._ ..::~""~~~au<...__,~~~ ... _.,,_ _ _~Z:'J.g.~~s:E~.

I I

o 123 ILoos.e boulder !ill. Recov:red ~3terial

I
generally weatnered dolom~te, ~n part
containing sulphides and/or talc. A few

j pebbles of quartz porphyry.

i
139 (?D \1ea the.l:ed barren ,dolomi te •

151 IFriable lode material of a type usually
assocaitcd with the porphyry dykes. Comprise
fine-grained Py and crystalline carbonates. I
Blue and green talcose dolomite lode,with !

re-crystallised carbonates, abundant Py some
Po. In part 'contorted' dolomite.

I
!
I

__~_.__~ .__~.;.."...... _,_,,~_<c."',.,." ."'''''''''...._.,..~><~.''''"~~. _

~U9}· ;.l:;_~'~'~~:::.:.~.L:~.G

B'Y~.l'T,,(-S I")__"L ....~_ ... ~~ . il
.----,_._-~.-._----_._-

co-onDS------

t

I \Jc;,~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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°: 30 .

with f-carbonvlc-

~~~. 5° 5 6 0 0 8 G
670 S, 210 W
_60 0

with small bands of
Miner crosscutting

== 113'-116'

Interbedded carbo~aceous argillite and e.g.
dark grey quartzite. The carbonaceous argillite
is very graphite rich.

No.core recovered

Carbonaceous argillite.

No core recovery.

Interbedded quartzite and carbonaceous argillite
Minor carbonate veining throughout.

Carbonaceous Argillite \>Iith minor carbonate
veining.

No core recovery.

Interbedded carbonaceous argillite and c.y.
dark grey quartzite. At 164' and 171' 2" vein
of Py-carbonate-desoiterite mineralization.

No core recovery.

No core recovery.

NO core recovery.

J.G. dark grey quartzite with carbonate veining
throughout.

Tuffaceous dark grey quartzite
Py veins parallel ~o bsdding.
Contuct at 206' : 60°, at 216'

Graphite rich carbonaceous argillite

Dark grey c.g. quartzite with carbonate veining.

Dark grey c.g. quartzite
carbonaceous argillite.
carbonate veining.

Strongly brecciated und sheared carbonaceous
argillite.

I Dark grey f.g. banded argillite with small bands
I of carbonaceous argillite.

i
I
I
I•
!

TASI·hNIA
A..."t,A

HT. BISCHOFF

35 '

28

204'

199'

I 206'

1,16'
f

I
;

!

Co;~~'0NY

ARE;\

STA'fE

o

35' 83'

83' 192
'

92 ' 102 '

102' 103'

103' Ill'

Ill' 112 '

112' 113 '

113' 116'

28'

128' 156'

125' 1127'

156' 170'

170'

127' 128'

199'

116' 125'

204'

206'

I ·__'>F-..=r_......-..,.,.,,.........·_'"- ·

'". ROM l 'l
M :''',='_.:.... \r',-.O,{'l1: . . £ oJ ~.. 2 CORE DESCH.IPTION
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of

veins

56008'('

Bll

f.g. argillite with narrow bands
F10urite veining throughout.

Tuffaceous dark grey quartzite with narrow bands
of carbonaceous argillite ,_ Minor Q and carbonate
veining.

Strongly sheared and contested carbonaceous
argillite with bands of e.g. qte minor carbonate
veining throughout.

Interbedded light grey argillite and carbcnaceouc
argillite.

Dark grey f.j. banded argi.llite with minor
carbonate ,veining.

= 344'-368'. At 382':1" veins of py-carbonate­
Siderite.

Tuff containing grains of kaolin, Q. F and Hcl.

Tuff with bands of light grey argillite lurd
carbonaceous argillite. The tuff is consiating
of fragments of carbonaceous arg ill i te.
argillite. feldspar minor Py mineralization
throughout.

Carbonaceous argillite interbedded with c.g.
quartzite and f.g. light grey argillite
carbonate veining throughcut.

Light grey
quartzite.

219'

I
368'

229 I

285'

283'

382 '

372'

449'

402'

-344 '

CO:-,",\NY---- .----.-.-
AR.f2\---

217'

229 '

219

283'

285'

368'

382'

344'

372 '

402'

-~------------~"-
F'RO~·~~T;TO'-'''~.~Hf~C():~----~:;~';-~ESCH.IPTI ON

d ~. rlERY ~
'~"""""''''~'"'~''''''':''''''' jl'''''''~'~'''''''''''L~ =--'''~ --'' ----'~--

216' ! 217' I , Highly sheared and brecci<, ted carc,onaceousIargillite. At 217' : 1" f-carb:n:lte-pY~Sl

= 206-216. Contact at 219 : 20 •

449' 459' I

I
Tuff vlith fragments of Feldspar. argillite and

I

I ca:r"bonaceous argillite.

veining .459 467 • Light grey £.g. argillite. Minor PyI
I ! 467':20°,

0
467 473 I Sheared tuff. Contact at 473':40

f I

I
473 522 I Ie.g. light these quartzite ',; ith thin ca:1dS of

argillite and carbonaceous argilli. te.
•

II
522 542 ;

Interbedded tuff and tuffaceous quartz i::<; • 'rhe

!
I

flouri teI tuffaceous quartzite has abundant
r veining.

~,,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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C():·~~.Ji\NY--------
AKEi\

'l'_1()T \-;0 y.TTl",':;-;-,·')
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BEl'dai;:GS (:,~)

co-arms-----
DIP

Ell

560088

___F_-··

light grey
argillite. minoy

-----"..._-------........---_. -~--------_._ ...._ ..-
FROi" ! TO ;RECO-l CORE DESCRIP'IJ:O:)f
- , 'VERY'

-~--,·<~~T---·~:::eddede.g. ~:::::ite, Lg.

argillite and minor carbonaceous
carbonate veining.

580 693 Carbonaceous argillite with bands of light grey
e.g. quartzite. In places the qte bands are
sheared and contorted.

693 694 e.g. tuffaceous quartzite.

694 747 Carbonaceous argillite with_ faulted and
brecciated bands of e.g. quartzite. Minor
veins concentrated in the qte bands.

Py

..
747 778 Light grey f.g. argillite with their bands Qf

carbonaceous argillite and qte. Strong
carbonate veining from 756'-761'. Py mineraliza­
tion in bl~bs and veins.

778 781 Carbonaceous argillite with bands of e.g. Ote
Strong Py min. in the qte bands.

781 789 e.g. tuffaceous Qte.

789 837 Carbonaceous argillite with contorted and
faulted bands of e.g. qte.
789 805 medium-strong PyR min. in veins and

blebs.
805
831

831
837

Strong Py min.
Medium-strong Py-Sl min.

837

1004

1020

1004,

I
I

I
I

1020I
1027 I

Interbedded carbonacecus argillite and e.g.
light grey contorted and faulted qte. From
851-857 ~ wide Py-Sl-Flourite veins. Moderate
Py min in veins and blebs throughout with the
lighter concentrations in contorted carbonaceous
argillite.

e.g. dark grey quartzite, very muscorite rich
Strong f veining containing Py-Po min.

Interbedded dark grey qte and carbonaceous
argillite.

argillite and e.g.
_-:1:::1..11 ,1JH1 !--r( 2Cj;~ :._C(~ nCG. In pl<:1ces strOtlq

C . _Jonaceous argi ll±te \·.. ith weak carbonate­
P lIO veining.

Brecciated carbonaceous argillite with strong
cl--flou..:ite veining throughout. Minor f'y mins.

I .. _erbCl",;L:'cd c:lrbcf,i::.C00US
I

1027 I 1056

I i
1056

I 100.8 i
I t
I ,

1068 I ] 093 f
\



5'1.';\/[' ;:.---'

vein

5 GO 0 89

"

"

Qte and carbonaceous argillite.
to 1382' strong Py-Q-Fl.ourite­
veini.ng. From 1360' 6 "-1362' 1"
core.

1..J.~~::-:'..--:,. ._ .. \ b J...L

BEl>RTX~.GS (1'1)
CO-ORDS------

Carbonaceous argillite with thin bands of
brecciated Qte. .
f-Py veins at 1384', (~", Co x

1406' (1",
1418'" (!:;")
1419' (6")
1421 (I"

Interbedded
From 1358'
cassiterate
parallel to

Banded Qte alternating with f.g. siliceous
argillite. Flourite and carbonate veining
throughout. Q-Py veins at: 1262' (I")

1267 (6")
1271 (I")
1272 (!:l")
1275 (","1
1276 ('4")
1278 (!.I")
1279-80 (!o")

Siliceous carbonaceous argillite with minor Py
veining.

C.g. light grey Qte with bands of carbonaceous
argillite. Minor Q-Py veining. Strong flourite
veining throughout.

Interbedded C.g. qte and carbonaceous argillite.
Py min. throughout.

strongly sheared carbonaceous argillite. At
1180' : l;," vein of Q-Py min

Interbedded e.g. light grey Qte and carbonaceous
argillite. The Qte is brecciated and faulted.

C.g. light grey quartzite with weak Py veining.

Interbedded carbonaceous argillite and e.g.
blue grey quartzite. From 1153'-1165' the Qte
is brecciated and the carbo argillite is sheared
Weak Py min. throughol1t.

C.g. muscarite rich tuffaceous Qte.

I siliceous carbonaceous argillite.

I
1348

1317

1363

1

I
15081

I

1341

1262

1300

1165

1182

1170

COr.lPl'J.l:·~Y-_.._._-_._-
l\R:r::c'\.---

1363

1317

1300

1341

1348

1212

1196

1262

1170

1182

1106

1165

~:,'b"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
i

I
!
!

560090

1363'-1430' 30-50°
1430'-1458' 30°
1458'-1481' 0-20°
1481'-1508' 30-70°

m::J',l<.1 ;~GS_J.i~)

CO-OldX:;

R.IT

DRILLING COMPLE'I'ED

Strong concentrc:.ted Q-Py veining from
1421'-1440'.

Q-Py veins at 1452' (1". Co 40°)
1475 (Iv. " " 20°)4 •

1484' (J," • " 30°)

Cont.

AREl\---

cor'JP)\FfY-----

1363 1508

, .. "

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~~



58

61

68

I

I

560091

60

I
58

61 58
64 61

72'1
I 69';

72!2
64
64'1

I

69

61

67

60

64319

325

320

200

500

800

1380

1100

0.001
0.006
0.006
0.005
0.005

825
830

1362 1.106
1429 0.084
1434 0.014
1440 O.OlD

810 I
815 ·
820

805
810
815
820
825

1358
1419
1429
1434

,
....1' 1 <' <", Y ""I "'..,. 'J"~\"t ~~':)f:_~~:~"'::-=.

...... _._'.~.O~.~~~~ ..,..,__B_11~. __
.;;;;,~- r-'--;;-"";'sn -r-'---T·"D·;~r;lag. A~;' ':;Op DiiIE;;h D'

: ~ii-r ~i~II"~: ~~~ ~"---~~~ I '---~3;1~9 ......;~....:...._ .._-._..-

815 820 0.006 800

I
820 8:l50.005 62
825 830 0.005 70

100

I
1262 1267 0.014 HOO
1267 1272 0.098 1380
1272 1277 0.073I 1277 1280 0.091

1358 1362! 1.106

I 1419 1424 0.084
1424 1429 0.014

I 1429 1434 0.012
1434 1440 0.010

I 1262 1267 10.014
1267 1272 0.098
1272 1277 0.073I 1277 1280 0.091

I
I
I
I
I
I
I
·1
I
I
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'oJ.·':;I ...) .;) •

B(':cor~es more finely-b-:'.ndcd after 430 I. III veJn c
carbonates, fluroite, Fa, Sl, and tourmaline at

(3' core loss)
(2' core loss)
(1'6" core loss)

.E~:~,':'.J-~_t~~~ ~j.~~;~~ B12

.?-E~~:L~~S'S J'::~) 3330 5 6 009 2
£~~~JZ~~ 400N, 7l0W
DIP. 550

400' -409'
416'6"-421'6"
424' -428'

i
!

I
I

93'

356

140 '6'

339

439

303
318

132

I

:?~~~\~~~~~ 'rASI"~i\N IA

_C::.0£0~~GYX HINES EX. PTY LTD
!:_~EZ," wr BISCHOFF

77'3"

93

339

356

399

318

140'6" 301

132

____·_,__... "'·""'_........,..-__..""""' · ...........__......_·._·__'.,'_r~~"._ .. • __..__....--.~ .........---....""""'_.
"J '-,.-,'-' t ,-

FROZ,'l ~ 11'0 tj~~y-~ cor~~~ DESCIU:PTIO~~
i-...--~ ...~-'-~·_-~-~·_~· ... ·.:...:~..:.:~·-'::,_--...-.=-...--·--..._ .."-=---~ .. 'd.·~-~-...·'-....,~.,.,...----..._ ...>;......-.-_""'·~'--..._ ••o,

o I72! ILoose boulder fili ' ~
72 I 77 '3" Massi V8 barren do lOrni te breccia (possibly pre-I consolidation brescia)

I Q~£t.~-po8?hvry choke with some recrystallised Py.
! Sl unusually abundant (2%). I

I
Bleached and pitted core 87'3"-93' with sulphides I

ccarser and more abundant. Some purple and green i
fluorite, particularly in last 1'9". 1
Quartz-felspEJ.r-porphyry dvke, with partially '.
altered felspar grains. Some fine-grained dis-
seminated sulphides. Intensely altered below '1
126' 6" with an abundant blue-green ·tourmaline .
minercl (radiating crystals) and badly-pitted
core. I
Severely alterpd dolomite with abundant fluorite,

. Py, some (?) marcasite. Talc present throughout. ·1'

Nassive barren dolomite, commonly of a brecciate(
nature (? preconsolidation breccia); several l
sections of "contort.,;C]" type. Rare blebs of Sl, ,

!Py. Narrow fractures are in some cases healed
with siderite. Py seams and blebs are more
co~~on 218'-225', with some coarse-grained car-
bonate and fluorite from 222'-223'6". Irregular
seams of talc, minor PY, 267'6"-269'.
Banded talcose rock and strongly talcose dolomite

10' Nassive dolomite, as before. Occasional blebs 0:
sulphides.
Nassive talcose rock with abundant irregular veic
ing by Py, minor Sl. Less Py after 333'. Talc
rock 336'6"-339'.
Fine-grained auartzite and shale showing severe
preconsolidation brecciation. Several narrow
veins, healed with carbonates and tourmaline (?).
Some fine-grained disseminated Py. (PetrologicuJ
studies indicate that this rock is tuffaceous).
Shaley quartzite with some shale sections (the
latter show severe preconsolidation brecci~tion)

This horizon could be considered a transition
between."Ribbon" shale and the previous horizon
(339'-356'). Brec~iated shale 378'-389'.
Banded qrey shales and sandstones. Abundant
narrow veins of fluorite with only minor amounts
of sulphide. Severely broken and altered zones
wi th veins of c?arse-g.~-ained carbonate as follo'"

I, 301'
. 303

I
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I
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- 6-0 {) (\ .):l tr '" .)
?lOw

B12
3330

400N,
550

n(lL}; j"T)I,jr"j';R----...,....--_._.-

Pine·-grained ouartzite. Some grey shale sections
exhibiting preconsolidation brecciation.
Numerous pyritic veins throughout: heavily
mineralised 463'-466'9", with blebs of Po, some
Py, fluorite,
Banded shales and sandy shales exhibiU.ng pre­
consolidation brecciation. (This rock type is
similar to the section 339'-356'l. Some Pyas
blebs and naXTOW veLls. Several bands of fine­
grained quartzite after 500'.

485

506

~i~!~2~~ rI'l~SlvlANIA

_<;.9I·\EZ,U}')UNES EX. P'l'Y L1'D
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560094

I

.on

.09

.034

.108

.019

.016

.015

.018

.050

.012

.039

.0285

5

5

5

2

5

5

5

5

5

5.6

6

,

85

95

90

no
105

125

132

130

100

120

115

326

85

95

90

100

125

120

105

llO

130

115

79'6"

320

~t-.: ~?:J}.AY SHEET . .

HOI,]'; Nl)!'13I:R B12 HOLE SURVEY

~ "'-~<-"""""""Q_-C"-""<".::'0:: . . .!_~. ~_.I:-__,_J~~H,__.r£.:ZS~2?:l

I 132 140.5 8.5 .51 . 100' 155 . 5°
300' ,56°
500' I 58.3°I 326 331 5 .59 I
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but' ;:his j

560085

. °45 dips,
bedding.

555W

Bl3
333

0

2l5N,
_450

HOl.,t l\-:LJ;'11"~!:~~(-_.-._.,-.----_.-.- ~_.-

RESUME

r~s wireline was drilled to 404', where th2 hole
was lost; a BX rUDoff was obtained from about
290'. 8' of barren dolomite, prior to the 32'
mark, was stolen from the shed.

Struct.ureles? dolomite occurs from first core to
160', with insignificant widths of mineralisatior~

at about 100'. 1'1:er6 follows blue-grey to black
slates. A notable feature is that the hole was
drilled virtually down dip from 210'.

~1PL specimens taken at 104', 186', 272', 404'.

Thereafter, banding becomes doubtful.
Blue-grey sl?te as before, but more brecciatc",
and some sGctions a:re hlack wi til caI:-l)on;:1CCOU:::i

r.i2teriul. Th8S':"~ sections arc charactcl-ist.ic2.1J.::'
f:t:etted <J.nd broken. Some pyrite-quartz-ca1citc
VC:lriS. Vaxy dcfufTIled •

No core
I Massive pale dolomite. possible

direction cannot be verified as
Talcose pyritic lode.
Massive pale dolomite, in part brecciated
Pyrite-sphalerite r"ineralisation in dolomite.
Massive pale dolomite.
Pink-grey, becoming grey-blue, and after 248',
ribboned slate. Py not prominent, but more
common near 220'. Py films on joints. Narrow
veins of Py, fluorite, calcite at 357', 388',
390', 396'. Banding6 which appears to be bcddin~

is well developed 0 from 160' - 164'
65

0
" 164' 180'

50° " 180' - 215'
30° " 215' - 340'
30

0
" 340' - 170'

50 at 376'
10°" 381 '
35°" 388'
35°" 392 '
30

0
from 395' - 420'

50
0

~t 422'
35°" 426'
45

0
" 436 '

"1.0
0

" 446'
30

0
" 456 '

300
., 460'

30
0

" 472'.
35

0
" 475'

I
I
i

I•

510'
I

i
r

i

I

o 32'
32' 101'

101' 102'
102,11l6'9"
116'9" 1120'
120' 160'
160' 485'

485'

I
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I
I
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I
I
I
I
I
I,



!

1

r

56009G
555W

-----'------- .-

END OF HOLE

Blue-grey slate with some grey siliceous sections
. Pyrite and pyrrho~ite are prevalent, both
disseminated and on joints, especially at 548'.
Very brecciated froffi.5l9' to 540'.

Angles 35° at 517'
o

35 at 543'

551'

CO~'1.'j\nY I,IT BISCHOFF T .~1.

M,Eh !'1T BISCHOFF

510'

I\.)~~
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560098

555W

51, are more

BI4
333

0

215N,

70
0

E1'.'D OF HOLE

70% for first 25'
80% for next 50'
then 80-90%.

TIN NIN. }?L~!:~g.:~lL2~i_(N)
CO. CQ~.Ql'.D;}.

DIP

310'-340'
453'-474'
482'-509'
524'-531'

Core finely banded 380'-405',
Narrow veins of fluorite, Py,
frequent between 405'-440',

Extensive preconsolidation brecciation. !'1ine::al-'
ised zone 185'-194'6" with fine-grained dissem­
inated Py, S~, some roo 1"-2" veins of fluor, Py
some 51 at 185'6",187',187'6", Becomes
dolomitic over lasL 3',
!'1assive barren dolomite and dolomite breccia.
Numerous narrow veins filled with carbonates, Py,

,51.
Grey shales and sandy shales. Core shows severe
pX'econsolid:J,tion deformation. Occasional narrow
Py, Po, veins and blebs. Widespread folding
occurs throughout this horizon.
1" vein of carbonates and fluorite at 250'
1" veins of quartz, fluorite, Po, Py, at 362'

I
I

I

W£ BISCHOFF

76
194'6"

550'

COkiPANY l·irr BISCHOFF
l\REc~.!.----

75
76

211'

194'6" 211'

I

I
,F;ml r;;--T}t~f-·--;';RE~;;;~;~Ol~"" ------------~----~------·-~---.-.1

~'-_;--l·-:_-·r'-~'·::::~~:~:n--~---. l
33 75 !'1assive barren dolpmit_~ and dolomite breccia, in

part resembling off-reef facies. Occasional ~'.'ll
veins of coarse-grained carbonate. Core broken j

and bleached over last 6".
No core recovered (po~sible fault zone). ~
Interbande~dark shales and fine-grained sanGstorl
Some sections of fine-grained quartzite, some
black carbonaceoas shale. Occasional narrow
pyritic veins. Core generally well-banded, tho~S

severely broken in places. Core recovery:

I

\

I \0~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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560100
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480\'1

B16
333

0

408,
_700DIP

J;():r.~~ I lJ~·~':H·:;{------._---
Co. h!'::lgl";7G~ ((·1)

.CO:.9;1.j)8
BISCHOFF T.M.

we BISCHOFF

t>;~l
~ I

I
~.- '-'--~E-;:(');"---~- " ---...------
; F'HOi-1. t TO K~~{~· ..v:: CaRr:: DESCRIPl ~_O:.;

i-r~:'=;:::fr~ af~-fcet ~f coarse tuff ea:,;'~th'
I I hole, the core comprises shales and slate~. The

core is generally very broken, possibly due to
the large quantities of' carbonaceous materj.al

. present. Iron sulphides are again present
throughou·t. (hp to several pei'cent), but the 0:11y
massive sulphid:5 occurs at 266'3"-268'9". }\.ngle~:

tend to be < 45 down to 370', and then> 450
•

1
'I'here is no dolomite .. Apart from this abs-=nce of
carbonate rock, the core may be likened to

IMungan~_ (Qld) stratigraphy.

IAMDL specimens taken at 100',200',229',354,
410', 482'.

I

I
I
I
I
I

o

84'
96 1

106'
107'6"
109 '
115'
150'
152 '

168'
178'

245'

284'

409'
421 '

! 459'

f 471'
I

84' '10%

96' 150%
06' 90%

~07'6"1

h 09' .._ f

fl15' I
P.50' •
h 52'
~68'

~76' I
1245' I

lS4' i
~09' I
I II .
"21' I
G59' I

[ !
"-]' I
.' I . ,
, I
~)OOI9"~
, I
i
I,

Interbeddcd dark shales and fine-grained quart­
zites with some qu~rcz-pyrite veins and

I
occasionally pyritic films on fractures. Dips
generally less than 45

0
, co~~only flat to hole.

IHedium to coarse-grained tuffaceous sandstone.
jcoarse-grained volcanic grit \'lith particles up

I
to ~", and several n<:.l.TOW siltstone sections.
Fine-'grained disseminated Py throughout-Volcanic

Irr.~terial more coarse below 103'.
!Grey brecciated shale
ICoarse volcanic grit

Ver:r bro}~en black carbonaceous shala
Grey laminated shales
Quartzite
Very broken ·black ca:,-bonaceous slate, some quart-,

Izite

!\jell ban~ed c~rbonaceous shale and qu~rtzite.

I~terbanaed, nrecclated slatey quartzltes ana
lcarbonaceous slates. Some disseminated Py and

IPyritic films on joints.
Ribboned black and white slates. Massive ry at

1258' (1"), 259' (1"), 266'3" - 268'9".

I
Grey arid black slates, generally broken. Angles

o 0 d" t '30 to 370', then average 65. Some lsseffilna ec
Py throughout.

IGritty tuff with so~e disseminated Py, Po.-

I
Gre y and black slates, rather broken. Short

. sections of volcanic grit at 434' and 437'.
ISlates become ribboned after 455'. Fine-grilined
; P\T "'·h-,·o·''1''='out .i _ l.•. _ 0...1.,.:.. - •

I- olcar.ic grit, so::.<. shaley sections.
Icrcy sl~t.(,;;s. Dis;-j(,l-.i.:-LZ ted Py t:hrouCJhout.
I
I
, END 01' Uc)LE,

F
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300' 67°

500' 67°
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560JD2
("pprox)

F~)j·.:; .; .-;u: BJ I

TIN MIN.J3ii~Gi~~is·-(~)330.50

CO.~O~!2G~§ 400N, 480W
DIP _550

END OF HOLE

Weak talcy lode. with moderate proportion of
green talc gangue and lesser purple fluorite.
Strong Py-Po min thro'out.

Bluish-grey dolomit~ as from 46'-176'. Very
strong Py-Po Min as massive splashes in carbot.ute
gangue from 198'9"-200'. and strong Py Min from
208'-209' and at 204', 206'. 211' and 305' as
splashes. Hainly bla ck al:gilli te from 305' -307' .

Angles: 00
at 299'

0
0

_10
0

from 305'-307'.
Black argillite. Colour generallyfuirly constant
with only occasio"al lighter bands where undis­
turbed. or lighte~ ~ngular fragments in brecciate
zones.
Strong deformation and brecciation from 333'-340'
(with some dolomite from 337'-338', and strong pc· I

Hin thro'out). moderate brecciation from 440'- .
470', strong from 470'-483'. moderate from 483'­
502'. very strong frem 502'-548' and moderate
from 548'-561'. Apart from strong pyMin

3
from

333'-340', Py veins at 464' (1'2"),465' (4") and
5:,9' (1"). Numerous narrmv and irregular Py
veinlets in strongly deformed zones noted above.
and very finely disseminated and often banded Py
Min thro'out most of section.
·Angles: 00 _100 from 313'-232'

10
0

_30
0

from 332'-333'
4

o.
5 from 360'-363'

50
0

_60
0

from 368'-410'
o

80 from 413'-415' .
variabLe 400 _800 from 415'-473'o . .
30 from 484'-500'
very variable from 500' -,555'

o. 0
50 -70 from 555'-561'.

I
Bluish-grey and creamy-grey dolomite. Occasional
narrow, soft oxidized zones, especially at 64',
106', 124' and 136'. Brecciation structures very
common, and numorous irregularly banded or zonal
s'cructures thro' out. Sulphides genera lly rather
sparse, being mainly confined to narrow PY"Sl
veinle'cs and minor splashes. ~"Sl vein at 52'
and very strong massive ~y min with minor talc
from 96'6"-97'6".

MT BISCHOFF

181'6"

176

CO:'~J.)_~\:T-': rv:'_11 BISCEOI.;'F
- -- _.-._.-----

46

313 561

181'6" 313

176

I
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560JO~j

341'
346'
423 '
450'

n"~l'-""'''S' (1'" 150 50..l_:.;..::..~~~.~.-=~~_,_~.~ I .. '

.~:g.:Q._'P.s 25 ON; 1000\'1

.r2~:P -600

TIN ~lIN­

ING

Greyish-black carbonaceous argillite.
Cenerally weak Py <'lin throughout as occasional
blebs, v. narro'..; stringers and f. g. dissemin­
a~icns. 3" wid massive Py-Zl vein at 259' with
minc·r fluorite gangue. Strong fir"'"ly
disseminated Py Min at 347', and also as
numerous veins and splashes from 397'-426'
(a very strongly def?rmed zone).

A weakly deforIT'.ed zone from 361' -445'. being
strongly deformed and light greyish-brown in
colOur frem 406' -423'. Strong develop:cents of
chlorite (7) in joints to '>" width at 255' and
288'6". Scattered narrow carbo veinlets at
angles of 200 to core length.
Angles: 0 0 - 10° from 274' - 280'

20° at 312'
30° frow 333'
50° " 341 '
30° " 406 '
60° " 446'

"
Massive porphyry, with felspar partially decompos
ed throughout. Moderately strong disseminated
Py Min throughout, bec::>ming weaker from 215'
-238'. Narrow fltwrite- c<lrb-qtz-Sl vein at
203', and 6" wide Sl-py vein at 213' 3". Quite
strong disseminated Sl Min throughout and
strong cassiterite Min in narrow fluorite-carb
veinlet at 168'. Contact at 168' = 500 , and
that at 238' = 600 •

Greyish-black carbonaceous argillite. (6"
oxiaized porphyry _from 0' -6', and only 4'
recovered in first 20' of drilling). Scattered
Py blebs and veinlets to 105' then only traces.
Broad moderately deformed zones from 32' -90' ,
and several narrow fluorite-talc veins frow
53'-59'. 6" 'carb-talc-fluorite veins with weak
Sl Min at 77' and 81', and larger vein of similar
appearance but with v. strong S1. Min frOll1 -86'
(all three veins v. flat angles to core length).

l Angles: 45 0 at 73'
0 0 - 300 from 127' - 186', but nOdhere

very distinct.

ivmite dolomite, with very weak Sl and Py Min
I a~, occasional veinlets and blebs.

I
I

I
•I

238 'I

I

168 'I

I
481 'j

I

I
I

I
I

487' I
!
I

0'

238'

168'

481'

I
I
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487' I 513' I 'Dark greyish-black argillite and quartzite.
Weak to fair Py Bin as veinlets and f.g.
disseminations.
Angles: variable and indistinct, but generally
35°•

C~'1~~~'X ~T BISCHOFF
ARE!"- BT BISCHOFF

END OF HOLE

561}"lOLl

1000W

BId

150.5°
250N;
_60°

n<~ l, :<' ~: ·-.i~) ~:~~~'..-_ .._------_._._- _.-

'I'I:N j\1rN-E'j}2~EQ~:.S~S (H)
ING CO-('ci3i!!?

.J2IP

Barren white'and grey dolomite, with no
notable mineralisation or banding. COhtact
at 513' = 50°; that at 572' = 60°.

Black and greyish-black carbonaceous shales and
argillites, generally well banded, but with broac
zones of deformation. Tending to mid-grey
siliceous argillite rather than carbonaceoQs
shale from 730' - 764', <:nd from 776' - 799'.

Mid-grey siliceous argillite, tending t.o
black <:carbonaceous argillite nearer 576'.
Angles: 0° - 30° from 572' - 576'

Quite strong deformation for 590' - 721', and
much weaker from 852' - 897'.
Weak to moderate Py Hin. throughout, especially i:
deformed zones, occurring as veinlets, blebs,
conformable bands, isolated e.g. crystals and
f.g. disseminations.
Massive Py with minor carbonatE. fluorite and Sl
in vein from 611' - 613'. Several carb-
fluor ite-Py'"'Po veins with talc !nar-c.!ins fro ill

609' - 627'. 1" \lide qtz~carb-Py -.'sin at 771',
but elsewhere this type of vein is rare.
Angles: 20° from 579' - 592'

20°-40° " 592' - 729'
45°-55° " 729' - 760'
55°_65° " 760' 802'
45°-55 0 " 802' 835'
600~65° " 835' - 851'
30°-60° " 851' 897'
55°-60° " 897' 902'

White dolomi~e with only traces Py-Sl Min.
Contact at 576' = 20°; that at.579' = 35°

i
!

I
!
I
I

I

!
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572'

576 '

579'

I
902'
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I~~~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



19... 65

398 403 5 .689
403 408 5

I408 413 5 .537
413 418 5 .078
418 423 5 .480
423 425 2 .330

168 238 70' .12

398 425 27 .36

f

~<;) ASSZ\Y SiJ~,~;'C 5 6 0 J 0 :5 I
'I !---" HOI,E N;Tl,ml:~ _ B18 _ '_""_'__'_~__-::-_"''-'_'_'''' I

.I"Rz;~-rM_;~'-1 VaUTP--r-%sn! .I Depth !Mag .Azo ~:cop Di 1
~~-p-i----"-'-"-'-~-""-" .--.------ --,-... .._"o~._, I

1 168 170 2x .182 100' 144 60 11

170 175 5 .090 300' 144 61

1 175 180 5 .066 600' 142 62
180 185 5 .128 900' 140 . 64
185 190 5 .74 I

I ' 190 195 5 .034 SurvG' S comple' •. ed on

195 200 5 .057 '
200 205 5 .142

1 205 210 5 .061
210 215 5 .057
215 220 5 .031-1 220 225 5 .015
225 230 5 .201

1
230 235 5 .055
235 238 (3) .044

1
I
I
1
1
I
1
I
I
1
I
I



.'

Massive white dolomite. No notable min.

Greyish-black carbonaceous argillite, with
minor dolomite a't 400'6",401'6" and 402"
Weak f.g. Py Min. Contacts with dolomite at
500 _60°.

Greyish-black carbonaceous argillite, mod.
deformed throughout, with only weak Py Min
occurring as irregular veins and f.g.
disseminations. Stro~gest veins at 327', 361'
and 393'.
Angles: occasional 30°_40

0 from 346'-377'

Porphyry. with only weak-fair sUlphide
mineralization as disseminations, vein lets_
and occasional splashes. Generally finer
grained than usual, with less'quartz, and
rather soft due to partial breakdown of
felspars.
Much pitting, and porphyry strongly deGomposed
from 222' - 233', where only traces Py remain.
Dark carbonaceous shale from 209'-213'6" with
v. strong cassiterite min in ,"," ca:..b. vein at
212'. Sulphides moderately abundant frol:! 234' _
263' (with appreciable Sl content), then
generally sparse to end of section.

Massive white barren dolomite.

Greyish-black carbcmaceous argillite, with
light-grey f.g. qte in first I' of section.
Genera 111' \'loll b:il1d'~d. Weak-- fair lOy Hin

LJ-l"1':oughcut u.~:i voir:::: and f .. g .. di~jsemin;\tionJ"

281'

I
396'r

!
I

404' I

185'

281'

399'6"

396'6"

404'
I

407' i•
407'

,
II 808'

I i

I
f

,
•I
r

IBhl:;"::I::~-~-'!('~1-) Bl~ 560 J 0 (; l
_~:~~",_,.'~l..-:~ .

~9-_0RDS 250N: 1000W I

DIP _800 I
-----------~_.. '-_._--"--~ ;---·~-r·-·b7""·-,T',-:':r'"-'--"·~ ,- I

FHO",i ['l'C L~:~_';~;-'!' CORr; DESCRI P'I',ON
- ""Ll-.." ------- ~_.- I
~_ouu_...._,- or '4'.....,.,............--'--...-·... ..._~~-'-......",..,...~-

o 185' Black carbonaceous argillite and quartzite I
(only 7' recovery in first 24'). Sulphides ,
v. sparse to 60', then fair Py Min as f.g. I
disseminations from 60'-77'. and then again I
becoming sparse with only scattered veinlets
from 77'-185'.
Quartz-fluorite-talc-py-Po-Sl vein from 66'­
67' (at 45

0
angle to core) with an unknown

dark greenish miperal.
Angles: 450 to 24'

indistinct - possibly 350 from
24' - 109'
200 at 115'
300 at 122'
200 at 167'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1

5bOJIJ,
250N; 1000W
_800

)l0R~';~~S (H)

CO-=OR~~

DIP

END OF HOLE

70° from 550' - 613'° 045 - 60 from 613' - 618'
variable 459 700 from 618' - 658'
v. variable 40° - 80° from 658'-727'

°80 from 727' - 731'
60° - 70

0
from 731' - 765'

75° - 85° from 765' - 808'

I
!

I

NT BISCHOFF TIN
MINING CO.

808'

COI-j!'M;;Y------

407'

j

I
t

-;--,r'::-'-'''l~''"I!-T-O---'7'""'"',R.,,:co:r---'--------~ ......- ------.--~- .j
.....'-'-' ~ lVERY ~ CORE DE~;CRIPTION .

-:>L<,..,."."'.,._..'''--.-,__'"'''..''''........_,~ .....:............. --.......--.rv<>a'__....,.,....,..c~''''_~.....-. __-.<.,_'' .........,,0.•

Strong Py veins (l;j" - 1" width) at 425', I

448', 456' and 479. Occasional talc-f1uc.ri,1:e II

veins, with e.g. cassiterite in one such vein
at 599'. Interbedded mid-grey quartzite from
675'-680', 796'-799' and 807'-808'.
Broad zones of deforlLlation from 626' -640' •
661'-670',582'-727' (strongest), 747'-750',
757'-764' and 804'-806'.
Angles: 30° from 410'-412'

° °5- 25 from 416' - 427'
40° at 454'° 030 - 45 from 522' - 530'

••
I

•••••••••••••-.
I
I
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560:108

I

B 19

ASSAY SBE81'
.------~.----~-I~

Mag. Az-"I ;~;-~7~r;~~ .~

I ~~i:~; ~~~:~~~';~-I ~ ~~;'" ~~~ -_.~~-~-~---""'-~~~_.,-_..---~~~;
195 200 .04 600 134 85 79>,

I 200 205 .02 800 183 90 80
205 210 .07
210 215 I .07I 215 1220 • .14
220 1225 I .02
225 230 .02I 230 235 .06
235 240 .05
240 245 .03I 245 250 .175
250 255 .04

I
255 260 .02
260 265 .01
265 270 .03

I
270 275 .01
275 280 .02
280 81"6" .01I 205 250 45 .07

I
I
I
I
I
I
I
I
I
I



I
I END OF HOLE

!I II I I

II f
t

I ,

87' 99' Severely altered dolomite (?) - a mottled
green and whi-te rock. with green mineral
tourmaline or amphibole. Becoming less
mottled to~ards end of section. Scattered

I fluorite and possibly talc. with a weakly
lody appearance overall. StEngly pitted
and decomposed from 89 (6" - 94'6" and 96'
- 99'.
Massive 2" Py-Po Hin along porphyry contact
at 8?'. Hod. Py-Po Hin throughout as splash s
and dissEminations. ( c.f. a similar rock fr m
approx. 134' - 140' in B12).

n .- # ?' t'

560J09

V.c.g. greenish-purple fluorite from 315' ­
316' 6".

V. weakly banded black carbonaceous argill­
ite. Generally weak Py Min as occasional
blebs and veinlets. l:i" - l:i" carb + Sph
veins at 332'6" and 350'6". l:i" carb -Fl
vein at 355'6".
Angles folded 600 - 00

- 600 at 345'
750 from 367' - 369'.

Hineralised porphyry~ Strongly pitted.
rather soft and only weakly min'd from 0-29'
and scattered pitted zones from_ 52' - 58'
and 78'-80'
Otherwise mod. strong PO-Py Hin. and occasi.o'­
al dissem. Sph, Hin. Contact at 87' =400

Barren white dolomite. Hinor Py and Sph
Min. in blebs and veinlets every few feet
throughout section. Strong Py splashes
in 6" zone at 131'. !-lod talcy developments
from 191' - 194'.

Mod. strong greenish talcy lode. with
appreciable pale fluorite and yellowish
carbonate (?). Fair Py Hin. throughout.

108'

322' I
I

375 '6,,1

I
I
I

o

.

99'

108'

322'

I~q,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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5
5
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I
J

5

5
5

I5
5 i
5
5
5
5
5
5
5
3

30
13

560J10

Surveys Complete
on 14/LO/65



560.1.11

_:: J.

330.5
0

DIP

26'

lSI'

co:·;; ':~;~'i AA.A

ARE.~ 1-'.'1'. BISCHOFF

26'

0'

~~--------'--~.....-_--~._.....---- ....-....-.-...~ ...._---,----,.~._~--.-> ....... ~

FR01'l ! '1'0 I. CORE n;';SCHI P'j:l 0:: I c. to D., II,nalcs 0
.~-..,_ ......,~.._"'-" _~i- ~,.. ,, . ..,. --.. " "'_......~.... . ~)~.-...-..-rl...--...~ __ .

iYellowis];j p<.lrtially decomposed dolomite.
12" g~ssarieous vein at, 19' • :

i Mineralised porphyry. Wea];:ly oxidized from

1

26'-45', and several strongly pitted zones
from 59' - 73' and 93' - 96'.
Generally well mined after 50'. Massive Py
vein with minor Fl and carbo from 114'6" ­
115'6", and strong carb-fl. from 113'6" ­
114'6".

200' 214'6" Mod. strong Py-Po-carb-Fl lode with approx.
40% sulphides. Occasional short barren
dolomite sections.

214'6" 234'6 ,Very \'ieakly Min'd yellowish-brown dolomite,Iwith bro\<ln angular fragments to ~" across
(res. dolomitic breccia?). Several lody
min'd zones in first 2' of seetion.

192'6 200'

I Fair Py-Do-Fl lode, with approx. 10%

Isulphide content. Characteristic greenish
colouration, but no apparent talc.

I
Yellowish-braun dolomite, with only very
minor sulphides.

250' Barren greyish-white dolomite.

(166'6" Severely altered porphyry, possibly with some
oxidized dolomite. Very broken and deformed.
Only moderately min 'd.

177'6IYellm~ish-brawndolomite, with numerous
purple Pl blebs and vei.ns, and only" minor
Py Min. Moderate Py Min in lody section
L:om' 174'-175'.

lSI'

1"77'6 192'6

166'6'

234'6]

1
tJ

1

250 '

193 '

311'

370'

293 '

311 '

370'

1:20'

Mod. strong lode, with weak section from
255'-266' ..

,Greenish-white talc v. strongly developed
'from 270'-293', with sulphides strongly
oxidized to 284'.

I.Light grey v. weakly banded argillite.

'~2inly dark grey carbonaceous argillite,
!\~ith a little interbedded mid grey wkly
jbandcd argillite.
,
" J I! c' .-:.,'t-"j,), 'ddccJ ""'1.' .-=I·-grey ''',lIC' d"r'- cc! -')ona ~CC',,, ~-..... .... JI _ ~ ..... r-.. ............ ......

;argillite.



but with some folding.

argillite, res. carbonaceous
Py min~ as blebs and

END OF HOLE

Dark grey banded
argillite. Weak
veinlets.

o 0
Angles; 20 -30 ,

448' 'Mid-grey quartzite, and v. minor interbedded
mid-grey argillite.

461'6

I
I

t,

$,,;,; -..; &'$

448'

432'

.~);~ : ':-
. ---- ---_._.,------ - !

CO;'~~0;~~Y. »]Z~f-JJ~i2.~ (N) 5 6 0 J i 2 I
Any, .£Q-~I'D~ i

DIJZ ' ,

~-F·-l'O~':"l-·;-;.~O ',':--' -~~.-~_...--- . r:~-:" tt;'Il',:','
, ..... -. . J COEE ))ESCr~IrIll1 on

• j 3' :' ,' ,,1~_1,1.,q,...:~: (-'l.":.J',';.'" C,:', ,'I~,~,,-,,,,,~_~~_-,",,,, .. r-....,---._........--=.-. --........ ~_...;._. __, _~ '.

420' i 432' I Massive porphyry. Fair 81 Min throughout I
as f.'g. disseminations, but only traces iron 1
sulphides. I

1'$"
\;:)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



.,.,..,.....,~;.;;"' ..,... .._" ,."...... ,..

(;;)\0 ASSAY SHEET

HOLE NUHBER B2l_.
. FRO!1 TO I WIDTH'-'.-

26' 31' 5
31' 36' 5
36' 41' 5
41 46' 5

·46 51' 5
51 56' 5_..

61' :0556
61 66' :: 5
66 71 5
71 76 5
76 81 5
81 86 5
86 91 :5
91 96 :j

96 101 5
101 106 5
106 III 5
III 116 5
116 121 5
121 126 5
126 131 5
131 136 5
136 141 5
141 146 5
146 151 5
151 156. 5
156 161 5
161 166 5
166 171 5
171 176 5
176 181 5
181 186 5
186 191 5
191 196 5
196 201 5
201 206 5
206 211 5
211 216 5
216 221 5
221 226 5
226 231 5
231 236 5
236 241 5
241 246 5
246 251 ·5
251 256 5
256 261 5
261 266

!
5

266 271 5
271 276 5
2.76 281

,
5

281 286 i
5

? 3 (~ ? 0,1 !
~

-'- -'.-•

b,'f i' Qjr'tO;.J

5601.13

.; - , .
.034
.035
.017
.016
•019

.

.117

.115

.046 '

.218

.128

.154

.164

.138

.330

.287

.176 I.145 .
,111

I.088
I.213

.032 I

.297 I

.137 ,
i.067
!

.284

.194 ,
i

.130 I l

.118 ,

.138 I.126

.370 I

.507 ~

.361 .. I

.113
j.037

.387 ,

.517

.619 i

.167
i.• 034

.096 l,

.015

.010 ,

.033
,085
.876
.297
.306

1.080
2.725
3.64

.256 I') r'



279'6" 296'

I296' 338' I,

I
338' 355'

9 1 6 J1

30°-600

I
I

Strong

Strong Ca-

of Py-Po-Sphveins

Vein with Py-Po-Sph mineralisation :'n t.uff

Light grey dolomite with
Sludge

Py-Po-Sph lode

No core recovery

= 246'-279' Strong Py veining 293'-294'

Interbandod tuff and argillite.
?y veining.

Light grey dolomite with veinlets of Py-po
and Flo

Mineralised porphyry containing Py-Po-Sph
and occasional Ca veins. At 180' 3" vein
of Py-Sph-Ca

'.

Dark grey fine grained interbanded argillite
and quartzite with veins of Ca. Minor
veining of Py.

Mixture of dolomite and Forphyry.
Py-Po-Fl min ..

Light grey argillite alternating with bands I
of contorted carbonaceous argillite.
Veins of Ca Min throughout. valYing

Light grey fine grained argillite with veins
of Fl, Ca and minor Py.

veins of massive Sph-Ca mineralisation
Contact angle 300 .

vark grey siliceous argilli.te with strong
Ca veining containing Py-Sph mineralisation.

Fine grained light gr.ey argillite ,with
minor Ca veining throughout. At 317'6"
':!" wide vein of Py At 326'
II II II II Sph

Dark grey banded argillite with numerous
Ca vei~s at 385'massiye Ca-Sph vein.

85'
95'

217'

367'

246

391'

399'

14111
!
I

t44
'

150'

279 'I .. I
279' 61

I9'6,,1
, 10'6"!

I
I

0'

246 '

144'

279'

217'

355'

391'

150

399'

367 '

10'6"
85'

" I \on:,
I 'S!

! I=

I I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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FHO;,j I 'fO i CORE DESC:U P'l'.l ·:m , 1s:. t.o ]~.

414'
435'

contorted carbonaceous argillite. Strong
veining of Ca. V rying

!
435' 436'6'1 M,assive Py-Po vein

560J1£)

60%
80%
30%
40%
14%

185'-190'
190'-202'
202'-206'
206'-216'
216'-223'

~.Q:-9nDS

DIP

o
100%

4%
8%
7%
8%

Sludge
100%

33%
16%
60%
90%
66%

100%
100%

CORE RECOVERIES

9 1 6 11

- 10'6"
- 24'6"
- 30'
- 72'
- 85'

'. 95'
-144'
-150'

- 156'
- 161'
- 163'
- 172'
- 178'
- 185'

" .
Dark grey banded argillite with Ca veining
throughout. Minor Py mineralisation.

o
9'6"

1

10' 6"
24'6"

I~~:85'

11~4 '
1150 '

1156 '
1161 '
1163 '
172'
178'

c' ....,T," 11"", ....; .. ~
,1"...1 :,' !~_ L-.1.'• .1._._-- .. -'-~-"--

ARL\---

436 '6" !483 '

JI
JI
J I
J I
;1
11
i

I
I
I
I
I
I
I
I
I
I
I
I
I
I



,-----

52~2

55!;;
5410

I

I
I
I
!

560J1G

I
I

~~
I

HOLE NL~:';13FR B22

I~;;<(ji-L~j~'==G!~?'I0-~S~'-"i-I--.----.I~. -_J_~~~~; .~!~; ~;
I 144' 149 I 5 .185 100' I'

149 154 5 .032 200'
154 159 5 .041 400' •

I 159 614 5 .058
164 169 5 .021
169 . 174 5 .060

I 174 170 5 .101
179 184 5 .066
184 189 5 .366I 189 194. 5 .335
194 199 5 .178

I
199 204 5 .240
104 209 5 .257
209 217 8 .103I 184 209 25 .275

I
I
I
I
I
I
I
I
I
I
I
I
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Folding intensive,

oContact angles 50 •

322'6" 600

326' 20
0

l:~~~~__~~~::L·~~~j~~ B 2 3
l'UN •TP,RJEG.:2. (l'1) 330. 5

0

CO. S2.0~2RJ?i

COl{E DESCRIPTION

Py-PO-Fl dolomitic lode.
irregular.

= 319'6" - 320'6"
Contact angles at

at

Light grey dolomite with splcwhes of Py-Po
mineralisation and veins of fluorite. At 94'
shear lz" wide with Sn mineralisation. At 123'
vein of mas~ive sphalerite.

Banded light grey argillite with veins of Py,
Ca, Fl.

DRILLING COMPLETED

No core recovered.

Py-PO-Fl mineralisation in mixture of argillite
and dolomite.

Argillite with strong calcite Ii,in. in veins and
fluorite •

. Massive pitted pyrite mineralisation in altered
Porphyry (?).

Dark grey slightly banded argillite with minor
veins and splashes of Py-Sl mineralisation.
Minor veins of calc:Lte-fluorite. At 293'4" wide
vein of Sl-Py-Fl-ca mineralisation. Contact
angles 40°.

Tuff with minor veins of Py-Ca.

Light grey interbanded quartzite and argillite
with veins of Py.

i Mineralized tuff.

1=309'-319'6"
•

,
I
I
I,,
•

TASMt'\.:NIA

42'

221'

208 '

211'

168'

308'

319'6'

309'

229'

342'

C'2!·lPl\N'>~ HT BISCHOFF TIN
AR~ 760N,1085W

s'r:~'fT::_._-'.

42'

o

208'

168'

211'

229 '

221'

326'

308'

309 '

319'6"'320'6'

320 '6" !322' 6'l

322'6,,1326'



.86

.70

,.

.766

.839

.752

.695

.073

.056

.144

.520

1.025

1.068

5

5

5

5

5

5

5

5

5

6

213

203

208

218

188

183

198

193

223

229223

208

178

218

203

183

213

193

198

188

.s~ ASSA Y SBEE'J' 5 6 0 J 1- 8
I ~'UI ;~~t,ji!}ili B23 AVEHAGE ASSAYS

! I t~~~~~~~l_.~~J-;;;~~=L~~·~··~-T.!~O~~--=L~T~~~;'I:T~_*1' %_~~
- I
j I 168 173 5 .457 168 208 40

173 178 5 .016 178 208 30

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



178' 179' Black carbonaceous argillite

30
0

-50 I

I
300 _50 0

:

I
200 -40

I

G% !,
'10/ l
L~ Iv

j] 0% •

8'
20'
22'
30'
40'
50'

22'

o
I 8'
! 20'
!

!

Strong py-PO-Cp-FI mineralization in
extremely contorted and brecciated dolomite
Sulphide content 179' - 193' 50%(approx.)

I "" 193' - 209' 15% "
o 0

• Cc,ntact angles at 179' 30
at 209' 200

Light blue coarse-grained quartzite withIveins of calciote.

IBlack carbonaceous argillite with lenses of
~ontorted quartzite.
At 328' 2" veins of Py-Po-Sf-Ca Min.

315'

359'

371' IQUartzite with veins of calcite and minor
veining of Py

413'9~B1ack carbonaceous argillite with contorted
lenses of quartzite. Minor Py veining,
moderate calcite veining

FINISH CORE RECOVERIES
12%

3%
7%

I

o

50'

65' I

J?~l~L!~~ TASr'IAl~'lA

i=_oJire-cllX Mt. Bischoff
A!tE~ Mt. Bischoff

115' 178' Mineralized porphyry containing Py-Po-Sf.
Weakly Mind and pitted 139' x 148'
Well Mind Sf rich 148'-157'
Weakly Mind 157'-173'
Well Mind Sf rich 173'-178'

106' lIS' Py-Po-Cp-Ca-Fl- vein. Sulphide content
50%-70%

179' 209'

209' 314' Contorted and brecciat~d carbonaceous
argillite. Calcite veining throughout.
At 225' :6" of PO-Py-Cp-Fl mineralisation.

371

314'

315'

359'

......~_ ........--.....,....--"... ........,.......--.........-...~.---.:_._. . ..--....~ -~-'-~.~ ..
• -'··-~"7·--'~·'·" 0 J -S~""Tl"-T""'T l c. to IL

FROi;i ~ TO t C RE ).CHCJ\.~_·.L_l..'.)". JAnqlcs U
..a.~-"""·"'''·'·-_·''''·~_~'''''; wri'''''''''''''''_''''7''"'"'''''''J'''' ''''_'''''''''~''''''''''· -=-=<''"'''''-''''-_'__''''"'''''_"""_'_'--"_"'",.~....,' __ ~""""

0" ,

50' ILicht b1~e quartzite with veins of pY-Po
I ~," ".

65' I Chunks of quartzite. dolomite and pittedIporphyry. Apparently loose rubble 0-65'

106' IYellowish-grey brecciated dolomite with
minor Py-Sf min in veins

,

J I
I I
~ I
J I
,I
II
ili

~I

l I
~ I
jl
II
II
I

J I
)1
J I
LI
jl
I



5 G0 .1 " J'- - ",;,_ "J ,",

100
200
400

I
•I

.14

.05

.50

.14

.06

.52

.55

.27

.44

.52

.60
2.1
.34
.14
.08
.11
.()8
.05
.07
.01
.05

f
i
I

1.332
2.318

.090

.032

.022

.019

.022

.019

.022

.028

.027

.017

.010

.182

.401

.172
1.219
2.394

.600

.688

.146
1.83

.91
1. 22

25%
13%

2%
40%
:28%
80%
25%
85%
40%
90%

100%

FINISH CORE RECOVERIES

54'
65'
72'
76 '
83'
88'
96 '

104'
106 '
116'
126 '

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
3

··10
30
20

I
I

I
I

!

I

• ---- - -----~., ~._~-_._~~..- •• +-" ------------_.- ----

111
116
121
126
131
136
141
146
151
156
161
166
171
176
181
186
191
196
201
206
209
116
206
206

50'
54'

72'
76'
83'
88'
96'

104'
106'
116'

106
III
116
121
126
131
136
141
146
151
IS€.
161
166
171
176
181
186
191
196
201
206
106
176
186

~«,~ 1\S~3J\'{ SHEET

I I 1IQr~E NU;;!m~ 8 24

i I C!!~~~-;_=]~l:I~T~~-L~_=!-~~.~J- rDept-j--l'-TB~ch;i
• j. . ,----:._-~_•._.__•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



30°-60°

.'

0-40°
but
30°

mainly

varying

560J21

porphyry

HOLE ;:U:,,'ji':', B25---. _._._--~- .~--~--. - -.-

B l\')\T)..,..-· ..,·.. ~' ('.~) °
~y~:'.\.J._J_~..~::::.~ 150.5
~o-on;§ 350N - 870N
DIP 520

Chupks 'of dolomite, quartzite,
and lode material.
Presumably loose rubb-le

"

DRILLING COMPLETED.

Strongly brecciated dolomire, with veinlets
of fluorite.

Pitted mineralised Porphyry containing
weak-med. Po-Py-Sph mineralisation.

Contact angles at 119' : 80°
II II II 159 I 600

Dark grey banded argillite with carbonate
vei.ns, at 112'6": ~"vein containing Po­
Py-Sph min.

Light-blue fine grained quartzite with
med-strong veining of Py-Po.

Black carbonaceous argillite, in places
sev~rely brecciated.

31ack carbonaceous argillite with m1nor
veining of carbonate and Py-Po.

61' i

119'

201 '

193'

159'

102'

I

I

,

\

401'6\'
I, I

C9_;";X~2·1\;~ TIN" HINING CO.
l,ng~ MT. BISCLOF

S 1"J'1"l ;,fT~
~- .. _..._- -_.-

102'

159'

119'

201'

0'

193'

61'

'I
i

• •
•'.
•••••(.
••
I
I
I

•
I
I
I
I



•.

I
1
i
1
I

1
I
1

45
45
47

I
I

I
I
I

!

I
I
•
!

I
I

5 6 0 I f) ')
) ...._ tV ,:...,

I

J1:)l~ ~\Ut·1~_~~ B25
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120 125 .022 100' i
125 130 .014 200' "
130 13 5 .064 400 I ,

135 140 .023
140 145 .020
145 150 .078
150 155 .038
155 160 .030
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minerali- __ 4001.:>.>-
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ve~l1~nc:.
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Sph-Py-Po)
" ) angles

) ,,
parallel vein Sph-Py-Ec
vein of Sph-Py-Po

II.. If ) angle s

»E?~R~]SG0 (11) 330.5
CO'-OI~DS

D!P--S2°

Dark grey f.g. argillite with minor
ca,-bonate-Py-Po veining.
From 144'-160' core badly sheared and
broken. Strong carbonate throughout.
From 217'-218' strong shearing with
carbonate Py-Po min. Contact angles
shear 20°.

Dark-grey arillitc with Py-Po veining.
Probale fault contact at 116'. 30Q•

Brecciated and faulted dolomite with
minor Py mineralisation.

Dolomite lode with Py-Po-fluorite min.

Light-blU8 dolomite with strong
of fluorite and carbonate.
At 76' 2" of S1. l1in.

Brecciated grey-blue dolomite with Py­
Po and fluorite veining.

Dolomite with very strong talc
sation

Severely contorted and brecciated
argillite with overall minor Py-Pu
veining. At 295' 4" vein of Py-Po-Sp::
cassiterite min. a~gles.20-40o

303 I 2 Jl vein of PY'-Po-Sphmin angles. 2 C _-:- ~ -
305 I ~5.11 II II " II n

Dolomite lode with Py-Po-fluorite min.

Extremely contorted and brecciated
banded argillite. Strong carbonate­

Sph-Py-po veining.
At 262' 1" vein of

263' !;;""
264'· 1" "

264'6" -267' 1"
267 '6" !;;"
268'6" !:I"
273' 1"

73'

101'

111'6 '

109'

118'

'257 '

r
! I,

I
l••

CO,l·lll]\N Y
-'-"---
AREA M1'. BISHOFF---

50'

67'

73'

57'

109'

101'

74'

116' 117'

117'

111 '6" 116'

118'

,---- -------·----~.C--'f·i'::,_·'!r-;;=-;;~-r·;;..·~··;~I;c6j--~DI:·SC;U ?TI~N Sc: ,gJ.. e '3

~-~..~i·--:~·i,·!.I:~. il~' chunk:~~~lom~:~-prPhyry ~~ a~·-d---:I--·------w
lode (surface rubrIe).

67' I Light-blue dolomite with veins of
I fluorite

1·1~~

! I
,I
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I
I
I
I
I
I
I
I
I
I

I I.
I
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30-50°

dark-grey argillite and
Sub parallel veins of

Interbanded
quartzit.e.
carbonite.

Banded argillite with carbonate-Py
veining parallel to bedding.

Coarse-grained light-blue qte with
minor carbonate veining.

Mineralised porphyr.y containing Py min.
Contact angles at 438'6" 600

439' 700

Interbanded dark grey argillite and 40-60°
light-grey e.g. qte.
Carbonate veining parallel to bedding.

Bl~\.l~1i_l~s Uj)
CO-OIU::S-------

Banded dark-grey argillite
From 449' - 449'6" )bands of carbonaceo's 40-60°

457' - 470' ) argillite
Carbonate-Py veining parallel to beddin

Drilling con~leted.

DIP

Light-grey banded argillite with minor
carbonate veining. 30-60°
At 493' 2" vein of massive Py-Po min.

angles 450

Mineralised porphyry containing Py-Po­
Sph Contact angles at 322' 60°

420' 30°
(undulating)

From 379' - 388' the porphyry is pitted
At 379' and at 382' and at 388' shearin

66% is apparent. The "c to B" c.ngles of
these.
Shears are: 379' 409

382 I 400
388' 100

I
I
I
i

I
~,
I

388'

32'

31'

38'6"

·86 '

420'

'04 •

'-,J J. £ ~~. ___.._------

379'

438'6" 439'

I
439' h64'

I

322'

420'

431'

432'

486'

464'

II
I

·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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256 1261 ' 5· 1.3 100· 52J,

261 266 5 2.6 200' 54
266 271 5 2.2 400' 52J,
271 274 3 3.4
322 327 5 .173
327 332 5.302
337 342 5.528

342 347 5 .3891
347 352 5 .186
352 357 5 .116
357 362 5.090
362 367 5 .141
367 372 5 1.37
372 377 5.235
377 382 5.350
382 387 5.691
387 392 5.347
392 397 5 .404
397 402 5.534
402 407 5 .110
407 412 5.084
412 417 5.697
417 420 3.132
256 274 18 2.37
367 387 20 0.66
367 402 35 0.56

I
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strong

5 C {}lC;'f'\) -'-,~)

with

strong fluorite

with Py-fluorite

s'trong fluorite

low.

abundant fluorite

:.:.~~t-grey qu~rtzite.

:. ':. :-.cing.

·,:i th

content low.

containing Q-dolomite-Py-

1!() TJl;~ LJ2:!;·i'!::I~R

r~~ih-J{I NG_e~}:~)
CO:'-- C;i{-I~~-_.-.----
.PlR

Hard fine-g::: "'. :.. ,. r, .,:

Structurelc~s~ --

Yellow dolorc.i "':'"
veining.

Blue-grey c. S. r;,r;.lor,ti te
. . ..veJ.nJ.ng throl.:":-'-:;'·;: ~.

Weak dolomitic lode.
Total sulphide content
minerC!lizati cn.

Grey-blue dolc-mit e with
veining, minor P'l min.

No core recovered.

Dolomi tic lode
fluorite.
Total sulphide

Grey-blue coarse-grained dolomite
Py-Sl veini!1S. :-::inor fluorite.

Q_ fluori te-?J'-:=- -:;.- -:~ 5 5 i teri te lode. strongly
leached and c"":::"":':' ~s are abundant. Hinor
talc. min at ~:.",-::<;s. c.g. cassiterite visible
at places. cc:.::-':; ;:,,,,,-::;overy very poor (see

overleaf)

Q-Dolomite-fh:orite lode with py-Cassit.
Min. -. ~ '.:Ie s at J18' 30()

,r ~ •• -"

119'6" 30
0

Dolomitic 10c~ -::r;.;-::taining fluorite-Q-PY­
casso From l:~:;; ,_=.26' sUlphide content high,

. rest low. A::":,,,:o. at 125' 40
0

Mt BISCHOFF

48'

68'

97 1

74' 3"

94'

70 '

63'

i
I
i •I

1280'
.1 I!

I
,

I!

I I
""r>.-~ I

•
t'-~u,,>: 1

70'

74'3"

67'

118'

70'

18' I
r9

""I
119' 6" '125'

97'

94'

;---)'~'! ---"'~;~7"C"O"~7"_k_~'_",_-~---"-'------------~''''-'.-'_.'--.'
.[."{u\l II~O ;-i',l' _:.( - , . ~T, • i;Tl~"; , I CO'"t" DI:,·::r"'J' P'1'1- 0r.,

n.__"""",~~-=,:a..V. "I, J.~,;.\.Y ~ ~ '-", .J ......_J~. -. -~'=~l·"·'=--··c,-,>.,--"----"---,,,,,·,"-""""""'-'---~-~ -_......._.~~ ,..,,,,,..~_~; ...,_~c.o<"

o 34' ,I No core recovered.

34' 35' 1I coarse-grained b ue-grey quartzite.

35' 67' Yellow-blue coarse-grained dolomite with
fluorite vei"ing throughout. From 60' 6"
61'6" core sheared and broken.

280 '
i•

I~
<:,)

1
I
I
I
I
I
I
I
I
I
I
I
I 125'

I 148''. 168'

I 170'

I
1263'
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CO-ORDS------

Quartz-feldspar,. porphyry with minor
disseminated Py Min. No contact angles
discernible.

Dark-grey argillite with carbonate and
fluorite veining. Minor Py min. angles.
indistinct.

Intermixed Q-F porphy-,-y and brecciated dark­
grey gte, and argillite.

Hole abandoned.
(Collapsed at 226')

1'1t 13I SCHOFF

.
,

305'

318'

326'

AR~~]\

cr"Z, rn,-;'
...l .1 • ~..!. •.•------

284'

318'

305'

JI
f I.

J I
1 1
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560128

332'

550/0
250/0
o
300/0
100/0
200/0
200/0
10%
10%

5%
7%

160/0
13%
30%
o
o(Cavit'J)
50%

100%

100%
o

125 130 5
130 135 5
135 140 5
140 145 5
145 150 5
150 157 7
157 168 11
17.0 173 3
173 178 . 5
178 183 5
183 188 5
188 198 10
198 208 10
208 218 10
218 228 10
228 231 3
231 239'6" 8'6"
239'6" 249 9'6"
262 267 5
267 272 5
272 277 5
277 280 3
284 289 5
289 294 5
294 299 5
299 304 5
304 309 5
309 314 5

CORE RECOVERIES

148 157
157 168
168 170
170 173
173 178
178 183
183 188
188 198
198 208
208 218
218 228
228 231
231 239'6"
239'6" 249'
249 257
257 262
262 267 I267 26S ,

!
269 280'9" I
280 28'1- !

I



60-700

0-200

20-400

400 , '

indistinct

Brecciated light-blue dolomite with strong
fluorite veining.

= 125' - 126'

Brecciated carbonaceous argillite with
strong py mineralisation.

Cavity (no core)

Brecciated light-blue dolomite

Carbonaceous 'aFgillite containing faulted
and contorted bands of e.g. qte. Py
veining throughout.

Dolomitic lode containing Py-Sph~cassiteri e
mineralisation.

Massive Py vein

Dolomitic lode containing py-po-sph min.

,Brecciated dolomi t,e

Carbonaceous argillite with carbonate
veining throughQut,minor Q veining.
Puggy zone from 169'-171' (shear 7)

146' 160'
160' - 171'
171' - 216'

124'

123'6'

126'

125'

127'6"

216'

130'6,,1, I
1131' 6"\

1132'6"

'140 '

1146 '

50

125'

124'

126'

130'6"

140'

131'6"

146'

127'6"

1132'6"

I
I
1 123 '6"

224' 347',

~.
347' ' h6o'

I
j] I I,

'""60 I 1%5'I"

1
,,

fI.. !
~
I

Coarse-grained grey-blue qte with minor
py and carbonate veining

Carbonaceous argillite with contorted and
broken bands of coarse-grained light-grey
qte. Minor carbonate and Q veining

indistinct

I
Carbol1C\ceous argillite with broken an,d. I 30 -:lOo
concorted bands of coarse-grained light-
grey '':ltc. I'.Ll nor c~riJOi1':\tc and 1?Y '.TO ].l1l ng -I

Dl~ rIIL·C I~G C(}~ :~_)T~~~rJ:1ED. ~

Coarse-grained dark-grey qte with carbonat -
pyrite min. throughout. 30-400

i

3~-400 r
(ti.ctnouq i
indistir.l:

I

224'216']



123'6" 125' 0.011 0.035
125' 130 I 0.368 1.0
130 ' 135' 0.007 0.18
135 ' 140' ! G .091 0.32
140' 146' 0.375 1.0 .

I
II

1-", OiL AS[~l'....y SHEET

J ~~.) l~l~B l-"U-;"~J::;, D28 5601. 30

] 1-;!~~~.T~~'~~·L.:~~7=~C 3~=~r~~ ~ll-'''- ' .;1 J~.."=-~
5 10 0.012 II 10 15 0.019

] 15 20 0.011

I
20 25 0.017

~J 25 30 0.012
30 35 0.014

I
35 40 0.017

J_: 40 45 0.018 ,
45 50 0.016

;­
I

il
I
I
I
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I
I
I
I
I
I
I
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"

30-600

30-400

varying

154' 30e

varying
20-900

i distinct

560J31
330.5 0B-'''l.'I-:'G~· (:"J'..-l.~~~-1~~ __~

CO-ORDS-------.m 65°

Strongly weathered tuff and argillite

Brecciated and sheared carbonaceous argillite 30-600

Massive pyrite-sphalerite-carbonate min.
Contact Angles at

Tuff

Coarse~grained light-blue quartzite.

Tuff

Interbanded coarse-grained blue-grey·qte.
and carbonaceous argillite.

Coarse-grained light-grey quartzite

Coarse-grained Qtz with thin bands of carbo
argillite at 194'. 6" of sheared carbonac­
eous argillite with blebs of Py. min.

coarse-grained muscovite rich blue-grey
quartzite.

Interbanded coarse-grained qtz. and carbon­
aceous argillite. Minor carbonate veining
throughout.

Sheared and contorted, very graphite rich
carbonaceous argillite, with bands of
coarse-grained light-grey qtz.
Py veining throughout.

Coarse-grained blue qte. with bands of
brecciated carbonaceous argillite.

Interbanded carbonaceous argillite and 50-300

quartzite. Quartzite broken and brecciated.

',.i.. ...... ..;."_ ......:., .i..... ~

42'

92'

87'

76'

127'

153'

196'

154'

285'

107'

264'

246'

1178'~'

189'

(~Q~LP.i\I'-ty

AlmA

87'

92'

42'

76'

22'

127'

107'

178'6"

153'

154'

246'

189'

196'

264'

FRm'i -I TO vr-~--&-'~;E J)E;;'~~;;'~;;;;~-- -~r ~~~1~~ti
_____.• ..~e ; .. ~__,. .. , • ..,,_ ...---...--- -.1'...-"".......... ~""'.. ~ "'~'.. '._

o I 22" Loose rupble consisting of coarse-grained
light-blue quartzi.te.,

o
I

"

20-500

Ii

,100

Sheared carbonaceous argillite. Py ve~n~ng

throughout at 336',339',342',349',353'
~~ll vein of Py min.
At 372' 3" vein of Py min.

":2ssive Py-Q-Carbonate veins.
contact a~gle~ at 382

: 383
--------'-----

382 '

383' '

I
1

285'

1382
'

ipo

1­
11
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o20-40
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lHY!,L: r;~;:.::~r,.:~ }j LSi_ ..-- ._--_.._+-----~--
ll~~Lll~I~,::.GS (H)
CO-OTFJS
DIP

DRILLING CO}WLETED

"

Carbonaeeous argillite
Weak carbonate-pyrite veining

393'

COl~~Pi\NY
----~

AREA---

383 '

------,,-----~

JI \;)Q;)"'y

]1
JI
JI
J I
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o 2 i 25%
2 23 • 5% •

I I 23 I 26 'I I 4. 0% I
28 42 ' 7%
42 51 28%
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I,

450

30-500

o
50

30-600

I

I

560J.34

J.r9J~E ~~;~~~~ B30
.BB!.~"t]Ef":.s ~~i) 2830 Grid
CO-C~R~)§. 1055N. 1325W
DIP Horiz.

AMDL specimens taken at 10', 82'".

RESUME_._--

Creamy-grey-coloured chert" argillite with
fine pyrite veins. Core is broken and some
is lost. Some foliatio~. possibly bedding,
around 156 ft.

Dark-grey siliceous argillite

Creamy-grey cherty a.rgilU.te. A 6" wide
vein of quartz-pyrite occurs at 172'.
Foliation, with minor shearing occurs at
variable angles. Minor pyrite throughout.
Only 4 ft. of core. includingpuggy chips.

r2covcrcd b2t~cnn 182' dnd .190'.

Dolomite
Brecciated slate. shears at 45-600

Dolomite with minor slate
Tuff or slate with some yellow carbonate
Talc,-carbonate - pyrrhotite lode. No
definite banding. but a p'-eferred direction
at 350 •

Pyritic lode. in part leached and broken.
Shearing at end at 600 •

Pale slate. in part gritty. and possibly
dolomitic .
Slate. with pyrite mineralisaticn
Pale slate
Coarse-grained tuff. Broken core. Some
evidence of folding.
Grey slate. well banded. Pyritic
mineralisation on joints after 89'.
This rock type is also described as a
creamy-grey coloured cherty argillite.
Quartz-pyrite veins are well developed at
98' -99' and at 113' -114' 6" • Some brecciat.io"
seen. (Slate-Siltstone breccio)
Dull vitreous grey siliceous argillite.
Some folding at first. then uniform banding.

'fhe first 10' 6" is barren dolomite and black
slate, followed by masRive suphide lode, some
pyritic. some pyrrhotitic. which continues
to 61'6". Aft:er this comes further dolomite
and slate. CoretO-bedding angles are in­
definit:e and the core is very greasy (rod
grease)

3' 6"I
5'
7 '6..1

160'

145'

170'

200'

!•
\·•

10'6"
54'

54' 61'6"

61'6" I 74'

74' 75 ' . !
75' 75'6"1
75'6" 79' "

79' 122'6"

0'
3'6"

5'
7'6 11

10'6"

.

145'

122'6"

160'

170'

...

. kwh - -r w

'I

l ~

~ .

~
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60 ·j <J"5 J.';'1 a

5.08.12
.34
.115
.05
.155
.31
.05
.09
.05
.06
.06
.17

"

"

5

"
"
"

n

"
"

"

3 16 11

28'6"

IS'
20
25
30
35
40
45
50
55
60
65
40

I
..r
!

11'6"
15
20
25
30
35
40
45
50
55
60
11'6"

\
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~9>:1';~~~ TIN MINING CO.
}\131::'~ MT. BISCHOFF

El\1]) OF HOLE

I

56013G

l.:.'::.:.1-..:l;.:..__:::-_'..:..:"~--=:.~ B31
I:)-~';' nT~-rs ,,,) 203 0
~=~':-·:'=.j_'~~h \ N

C9--m~;?!i 1045 N, 1310 W
R,:r,~ Hor izontal '

2££, mainly pyritic, being'slightly leached,
with silica, dolomite and talc gangue.
Lower contact is again 45 0

Argillaceous Ghert, Siliceous Siltstone or
Cher'ty l\rgillite, Le. as from 0' - 26'6"
but sof'cer.
~" wide spalerite vein at 44'3", ~" PB(Galen')
vein at 48'9" and 1,;" Py vei.n @ 148'.
Unif9rm grey to 120', then green and brown
colours, becoming quite characteristic after
120' .

I,ithological banding, possibly bedding, of:
300 @ 120' - 126' (bedding)
400 @ 129' "

I '400 @ 133,' (Foliation)I 400 @ 140' ..

I
700 @ 189' (bedding)

V. contorted @ 197' ..
350 @ 200' ..

Very broken (from 96' - 138' especially)
from 96' to end of hole, with poor recoverie~1
from 173' - 200' (5' lost). 166'. - 171' is
brecciated and irregularly veined with
sulphide. Occasional mineralised sections I
from 148' - 200', especially at 173' and I
181', and sulphides at 200'. Possibly some
decomposed slate from 193' - 199', but very
broken and recoveries low. Specimen taken
at 167' for examination by N·IDL.

Cher't with minor shaly sections. Calcite­
spalerite veins at 18,'6" and 20'.
Locally tending to show weakly brecciated
structures, especially at 22'. 'Angles
(banding) variable from 15 0 - 450 . Upper

. I contact with ore is at about 450 .
t

33'

200'I

I

26'6'

33'

11~~<:'
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300 _500 I

I
!

~_--_~__~

B32
330.5

830N, 175W L~ 0 I '''x_600 ;) U J. ~> _
CO-OFcl::)------
DIP

o 0
grey f.g. Argillite with bands of c.g.40 -60
Minor carbona~e and Py veining.

Carbonaceous Argillite with m~derate

carbonate veining throughout.
At 324': 1" veins ofQ -Py min

Cavity

c.g. dark lJrey qtz ",,'ith bands of
carbonaceo~s argillite. Weak Q-Py
~H-JI carhOIFi. Lc vcinill':3 tIl1:ot1-ghcn.l't

Brecciated yellow-blue dolomite

Dark grey c.g.qtzin places - Argillite

Yellow blue dolomite with strong. fluori te
veining

Dolomitic lode, containing Py-po fluorite
Total sulphide content low

Yellow blue dolomite with stro~g fluorite
velnlng. Scattered chert bands throughou
From 241'-244 splashes of sulphides

Dolomitic lode containing Py-Sl min

Light
qt:z .

Brecciated yellow dolomite with strong
fluorite veining

Cavity

97-98

Yellow blue barren d0lomite with strong
fluorite veining

Interbedded carbonaceous !'arsi IIiteand
c.f. dark grey qt2.
Moderate carbonate-Py veining
From 356-358 strong ~2-Py veining

No core recovered

cavity

0=68'-74'

'=109-112

74'

68'

97

91'

121 '

250' I
266 '6'

, 98' I
1102' 6"

I

109'

1112 '

1
113

'

115'.

COT-1PI,;'IY_____._-_. _.0-
hR&\ MT BISCHOFF

o

297' 324' I

I
!

I
i

I
l
!,

273' 297'

250

112'

102' (3' 103'

115'

121

113 '

109'

103'

274'

91

97'

98'

68'

266 '6" 273

~-;;~;i-l--t.rO~M·l--:-""'---'CORBDESCF:I r;7~:~ ~~_-----'----I~-i:~\7';_~:~:'_.h
-t---'~- - -~,--~----_.~--~- .. g!.?5-~=.;:'::~"

Indistinct

324 365

I
I !

365' ! 387'
! !

I !
I

II
II
II
II
i l
II'
I
II
I
I
I
I
I
I
,I
.1
!

I
I

II
I



5 601.39~

and ~ontrasted car­
Carbonate veining

DIP

no ~·JL; -, ~.~ ~~~lJ,.-----

co-cn~DS
-~-~_._-_.

HOLE ABl\NDON:8D

•

Brecciated qtz with v~ry strong Py
mineralization and fluorite veining

carbonaceous argillite with bands of 300 _50 0

brecciated and contrasted c.g. qtz. Q-Py
veining throughout and strong from 387'-394'

c.g. dark grey qtz with narrow bands of
carbonaceous argillite •
Py veining throughout.

Cavity

Interbedded argillite
bonaceous argillite.
throughout.

444'I
457+
462'I

I

432'

440'

I I
I I
! !

~

CQ.i:lPl'Xi.i
ARE1'~

457'6"

387'

440'

432'

444'..

I

I 'bCQ
~

I
I
il

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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,
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] I
JI
1I
J I
1I
! I
I I
II
II
il•

I
I
I

II
I
I
I
I
I

457'6 11 462' 4.5' 0.488· 100
300
400

560J'10
HOLE SURVEY

6 I!;;
61!j
61!j

I
I



B33 560 J 41
26927S0N, 1069770E
_500

Grey blue micaceous quartzite

Dark grey mica rich sludge with
minor Py

Grey blue micaceous quartzite

6" of leached polomitic ore and black
pyrite rich sludge.

Leached q-Solomite lode with strong
PY-Cassiterite - Sfalerite minerali­
sation. At 77' : 6" band of pUffy
talc rich clay.

Puggy talc rich clay with lumps of
Porphyry Q-feldspar Porphyry (At 82':
9" of timber)

Q-Carbonate lode with strong galena _
sf<.lerite min.

I

I
I

Sludge containing Q-F-PY-Sl and 6" of I'

Q-Carbonate lode ~ith PY-Sl min. beach,

I' of strong Q-carbonate lode and
pyritic sludge.

Dolomite with minor sulphide min.

Pyr.itic sludge

Leached dolomite with strong sulphide
min.

... 153--157 No ~],uJgc r0ccvcrcd.

42'

70'

7S'

63'

62'

"I r') I.'-. ,,).-

I 79 '6"

f::_~~_-~ j_:~ t.rl\S,;:/u\NIA
CC:'J}l?}~NY

AIU'1\ MT BISCHOFF

42'

41'

70'

63'

62'

78'

139 '

111' 115'61'

115 '6", 118,JI I

lIS '6 "1 123 ' I
I

123' 133'6['

133 '6" 139 ,5% I
142 '150%I

142' 1146 '6'! 30"/0 I Barren light grey dolomite and brownI I Isludge with minor Py

146' 6" 1153 ' ! 50% ILight grey barren dolomi t8 containing

I I chert and fluorite. Also light brown
i I sludge with minor Py min.

I ! I .
;157' (60%, Good dolomi1:ic ore containing Py-po
! ! Sideri te. Also Black Py rich slud~!'c'r •

153 '

~ I
•I
J I,

J I
"

~I

II,

~I

J I
J I
] I
11
j I
JI
JI

11
]1

11
]1

'.
1



40-60
0

20-50
0

60-90
0

20-40
0

gh

560142

- ------1------..-"".--
sludge with

BEhRIN"GS U~1>

S;O::9RDS
DIP

Black Py rich sludge

Dark brown Py rich clay

Grey blue qtz with Py veining

Black Py rich sludge

Black Py rich sludge

Rock resembli.ng carbo:1aceous argillite
very strong sulphide carbonate-talc
mineralixation. Also black Py rich
sludge

No core or sludge recovered

strongly mineralised talc rich rock.

Blue Siliceous banded quartzite with
strong Q-py-Cp veining all through •
From 383-384 Q-Py-cassiterite vein

at 396' 4" of Q-Py
Q-Pycontact Clt 404'(,"

Carbonaceous argillite with contorted
and Roke bands of light grey quartzite.
Py and G carbonate veining all through.

322'-340'
340'-356'
356'-361'
361'-379'

50% Massive dolomitic ore containing 6~/o

sulphides (Py-Po-Sl)

5~/o

100%

1100
%

177'

230'6' 0

233' 61,

379'

181' 9~/o1

186'6" 0

200' E' 0 I
205' 1100%/

205'6' 0

322'

COl'1PANY
AREA--

225'6"

230'6"

254' 263' 100% Blue grey interbedded qtz and argillit

186'6'

250' 254' 0 Black Py rich sludge

263'

171'

181'

177'

215'6" 225'6' 20% Siliceous ore with strong Py-po-Sl min

233'6,,1 237 '61' 10% = 230'6" - 233'6"
I

237'6" 248'6/' 0 BJ.ack Py rich sludge

248'6"1250 ! 0 cavity

322'

205'

200'6"

I
379' ,401 '6"1

II . •
! , I•

401'6" !104' 6 ,,; i
I

1404 '6"
~ I:-tl1' 6"t - .

!•

q­
1
)
I,
; "



I

.39

I
.48 !

I
!
(,
~
I .,

I
I

7'6"

3S

I '
I

11S'6" 1 3'

146'181'

"

"

"
,"

(Sludge)

(Sludge)

(Sludge)

(Sludge)

(Sludge)

(Sludge)

(Sludge)

(Sludge)

(Sludge)
.

(SLudge)

(Sludc;e)

.017

.037

.014

.OOS

.037

.010

.029

.011

.027

.030

.362

.233
1.202

.236

.S18

.094

.332

.028

.676

.012

.007
- .012

.003

.002

.004

.003

.011

.004

.0007

.002

.009

5 '

4,

4
5
9
9
6
4

S
5
S
S
5
S
3
3
4
3
8

4

4 1 6 11

5'6 11

S'
5'6 11

3 1 6"
4'6"

2 1 6 11

6'6 11

4 '6';
,6'6"
6'6"

146'6"
lS3'
lS3 "
lS7'
157'
162 '
171 '
171
177'
181

193
198
200'6"

123
128'6"
133'6"
134'
142'6"

,146 '6"

20S'6" I
1210

'6" I
215'6"

220'6" I
225' 6"

230'6" I
233'6"
233'6"

237'6" "
1237 '6"
12481611 ,

I 2 S4 ' I
I !
I 1
1 !

118'6"
123'
128'6"
133'6"
139'
142'6"

142'6"
146'6"
146'6"
lS3'
lS3'
157'
162
162
171
177

186'6"
193
198

200'6"
20S'6"
210'6"
21S'6"
220'6"
22S'6"
230'6"
230'6"
233'6"
233'6"
240'6"
250 '

ll~~~ ~'];~~\~~~~;:~ B 33' ,'.' , . 5 6 OJ
l

l:3 '~

I r.'.-;;;;;'"-"i-;:Z-.·'~.~.'';'.lIDn~·T'-7;;-!-.- __1";:<0. To r-;;'dCh T~~~":

]
l I r 1f-1-rr-T ;'--i'l~i 'I'~=j;-~-'~-T'-'-'

7 S 78 3 .091 t

I 78 83 S .020
] 83 88 S .010

88 II 93 5 .01S

I 93 98 5 .019J 98 1 103 I S .021.
103 ,108 "s .024

I 108 111 3 , .028
] III l1S'6" I 4'6" .069

11S'6" 118'6" 3 .560

)1' l1S'6" 118'6" 'I 3 .087
118'6" 123' 4'6" .217].].

].].
)1
JI
J.
]1
II
11
~I

,I
II
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560144

I
!

I

B33

I
I

I
I
I
I

I

I

I
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,
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379' 384' I 5 1.063 •
, 384' 389" 5 .546

. 389' 394' 5 .051
394' 399' 5 .097

, 399' 404' 5 .532
404' 409' 5 .227I 409' 411'6" 2 '6" .291,

I I

­
il

!-
i I 'I
I I,

l ­
1I
}­
]•
] I
).
JI
),
I



HOLE AP2\NDONED

57 64 25% Carbon~ceous argillite.

71' 6" 83 12% Carbonaceous argillite.

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

5fjOJ4;)
1069965E

b.:J4

330.5
2692805N,
_50 0DIP

Dark grey sludge with minor Py. Sludge
resembles carbonaceous argillite.

o

7% Dark grey micaceous quartzite and carbonaceous
argillite.
Also dark grey sludge with minor Py.

50

57

16
30

SIJ'AIJ.'E '1'i\, SI·I:-\N lA.-----_.-
.90~}?l\J:l.,£
]\REI\ MT. BISCHOl'F

50

30

I
j
j

64 71'6" 0 Dark grey slndge resembling carbonaceous
argillite.

o
16

83 88' 6" 40% Dark grey micaceous quartzite and carbcnaceolos
argillite. Also dark grey sludge and minor Py.

- ~""-''''~'''"'''':I'''--''' --,.."",,,",. """"'""'~ _

FHON j TO l,;~~~-i CORE DE;SCRIP'I'lON
_-"",:_-~__.....-.-.. ~:-.e. ._...,.,...<__ -.-......,,~"""'~, ~~.__ ___.",........,-...

• 15% t.ight grey micaceous Qtz and carbonaceous argilU I
25% as for 0-16.

Also dark grey sludge.

88' 6" 146 0 Dark grey sludge with minor Py.
Sludge resembles ~ and corrtains chunks of dark
grey qtz occasionally.

II
~ I
~ I
1I
II
i I
I

il
:1
t
I
I
I
I

,I
I
I
I
I
I



30-50°

o50-GO

40-50°

Interbedded carbonaceous argillite and
quartzite

Light grey quartzite with ~trong

quartz-carbonate and fluorite veining
all through. In places strong
brecciation.

Interbedded carbonaceous argillite and
,dark grey quartzite with quartz

veining throughout.

35% Carbonaceous argillite with bands of
dark grey quartzite

50% Light-grey q'~aJ:tzite and pyrite

50% Sheared carbonaceous argillite

Sludce) Mid-grey sludge
'I

20%+1~lUdge) Dark grey qunrtzite + carbon-
aceous argillite

60% Dark-grey micaceolls q'-lartzite
t•100% Dark-grey massive quartzite.

'1'.t~Sl"F... i\iIA

HT. BISCHOFF

77'

143'

_'2..Qr1YIi l\! -~
AREA---

12 '(?' 43'

51' 66'

77'

79'
79'6 86'

48' 51'

43' 48'

86' 92'

66'

92' lOS' 100% Carbonaceous argillite in places- dark
grey quartzite. Medium carbonate
veining all through. Strong carbonate
veining 100-102'

lOS'
108' 129'

129'

143' 152' == 108' 129'

152' 164' == 129' 143'

164' 180' == lOS' 129'
I

180' 239' I Interbedded quartzite and carbonaceous
argillite. Quartzite brecciated and
broken. Quartz carbonate veining

I Ithroughout. From 217-218' quartz-
carbonate-pyrite vein. (contact angles

• 65°)!

1,0 108'
I
!

239' I' 256 ' 129'

~-;';,O'1 I c;'O--I~~Nr~--~Z;~;;~CR~~~__ . ~ . J=~=-~'~-.
"'~~--~'~--'~~2~'~?r25~ (~~1unks of dark grey quurtzite and

carbonaceous argillite only recovered.

)1
)1
JI
II
II
,I
II
II
II
II
I
I
I
I
I
I
I
I
I
I



"j

30-S00

40-50 0

20-40°

±;

1~!}:IL}illL~~:;~~ B35 560 14 ~I
,l3EAhJJ2.(~5_JW 330. 50
£Q~9R~~ 2692865N, 1070l65E
DIP -500

Interbedded light grey quartzite and
black argillite. Quartz-carbonate
veining throughout.

Varying but mainly:

395-400'
400-466' :

Quartz-felspar porphy::'y with medium
pyrite-sphalerite mineralisation. Weak
pyrite and fluorite veining. Contact
angles at 466' : 50°, and 489' : 70°.

= 108' - 129'

Interbedded black argillite and light
grey coarse-grained quartzite. The
quartzite is brecciated and broken. Med­
ium-strong pyrite mineralization
throughout.

END OF HOLE

I

I

I
I
~,
I
~.

559'

395 "

466,1

489' I

,

I

SIJ.'?i.'l'j":: r.r~..Sr·1L)'Nrl~"
--~-,,~._+-_.~-

AREII NT. BISCHOFF
cor·1p.' c:,!y--_._--.-'---

256 '

395'

366'

489'

466'

~---"'--"'~_.""."">~---~-_.._-_._-~--_- ~_ - -Eo ='~~',.'FROH l TO ~~~~~~~\~-~ COI~E DESCF.I P'11
} ON - .

~~:.,,,,.-..,,,,,...._._.\.~::;::::.<~;;,,,,: .........~~,""~-,,,,,,,,,~,-
~ '..

366" IStrongly banded interbedded light grey
quartzite and car],onaceous argillite.
From 360'-361' strong pyrite veining.

..'.....,_.......''''~"---_....._~,--
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I

5601 il S-"...... L
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I
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\

I

I

r~s[.~.?\y SIlEf~-1'
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{:~<_._-~:~~-f'-'-:'i'~"~:~ -'('---"-'--'-------"1'<0<"'-_"

476' " 481'! . 5 .103
481' 486' 5 .087
486' 489' 3 ... 098

I
I



"

Irreg.

ltldistinc

Indistin,

Icon tOt.- L·
broken

veining.
bands of carbonaceous

of carbonaceous argillite

argillite with strong pyrite

Carbonacc:ous argilliLe ·.d Lh bands of
and brccciDLed light grey quartzite

Tuffaceous(?) rock. strong shearing gives
the rcck2i definite foliation,

Mid-grey quartzite with bands of carbonaceous
argillite.

I Tuffaceous quartzite.

'I Mid-grey quartzite with
argillite. Weak pyrite

I
I Sludge consisting

and pyrite.

C~rbonaceous argillite with bands of

/

brecciated light grey quartzite. strong
pyrite mineralisation. Gen. irreq. but folded

. 0-10, e~-B6. .

I Sludge, consisting of carbonaceous argilli '.:e
, and pyrite.

G8'

38'

48'

87'

72'9"

Carbonaceous!veining.

124'1' Carbonaceous argillite interbedded with mid­
grey quartzite and light grey argillite.

138' IInterbedded black argillite and light greyiqua:rtzite, in places strongly bandecl.

165' ILight-grey quartzite with minor black I
argillite. Angles indistinct but occasionallt

.
168' !Brecciated carbonaceous argillite.

184' I= 138'-165'

208' ICarbonaceous argillite with bank of broken
land brecciated light grey quartzite'Gen. irre. "
j

224' 1ilid-grey quartzite with minor carbonaceous
targillite.,

f !
Q50' G"i, " ,

I

191' 6"

I
97'

18'

38 '

48'

68 '

97 '

87'

124 '

138 '

168'

165'

2C8'

184'

224'

43'6 11

72'9"

I 91'6"

......_~......_.~·...i'_....._"","'-"""'"'·"""'<../;' \Oioio<

JI <:>"'0"I ~~~~N;f~~N::SCHOFF ~~lfi~;:j;i) m~~:ON ~ ~O~:7;O~

JI ,I- Fr.o··:.:,·-T~-O--·';·-· ~---~--_.~~:,-~._----- ·'-·--rC;:"'~C.-~;-·;;'",
... , J,~! f.L 3 CORE J)ESCr~lprl'lCN , Ancrles C

] II .- ::-I~·-;~:rbo::~~~~o::~~,e-::h-=brokeJ-.:~:~·
l and breccia ted light grey quartzite. strong Irreg.

pyrite veining.

JI
~ I
i I
I I

i l
II
I
I
I
I
I
I
I
I
'I

I
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f
I

o
30-60

560J50
B36

279'9":

quartzite and black

h',,).i..,'_' .'.' '~ .. ,,\.
-----------~_.-.._--
In;Z~t~~L~~~ __L~ )
~9-(n.~,?_Q.

DIP

END OF HOLE.

Angles of cont.act slightly irregular a

Muscovite rich grey blue quartzite with
occasional bands of carbonaceous argillite.

Carbonaceous argillite with bands of broken
and breccia ted light grey quartzite. At
349'; 2" vein of quartz-pyrite-chalcopyrite
mineralisa tion.

Mid-grey coarse-grained quartzite. From
491' - 491'6" strong quart:::-dolomite-pyrite
veining.

Interbedded mid-grey quartzite, black
argillite and mid-grey argillite. 1" wide

1quartz-pyrite vein at 408'. strong quartz-'
dolomite veining at 411'.1" wide quartz­
pyx'ite vein at 419'. 368' - 390'

390' - 487'

IInterbedded mid~grey
argillite. ,

I
I

504'

546 '

487'

368'

338'

I

280'6"

279'9" 280'6" Tuff.

338'

504 '

487'

368'

"'~...__._.......... _ ...,...-.-...~-,,-~_....._...........,_ _.........."""'" "''''',.._=......~.......~_ _..._•• ~_..._._ __..~ .. .......o.-;,..._."..,.,.,.__,_,...."....~.~._

l'HO;'l I 'ro CORE DESCiUP'l'ION tC. U) E.!
; . . ['.1'10 J.c- S G

'"''i.2,.".~- ~-~~••".=.~.. ~~'; "-"''''_=__'_-'-''-''-_'''''''~__ ..~.~ '" .' ....

25°'6,,1254'6,11, Flou:dte-:-p~-Sl veins mor~ or less paralle~ --,_ ,,,._-

to core ax1.s. Width var1.es (~"-~").

254'6' 255'6..1

1
Quart'~-pyrite Veining' on carbonaceous

,argillite. Also some flourite, sph.

255'6" 279'9..1 Interbedded carbonaceous argillite and. light (
Up to 70grey quartzite '(in places broken and

brecciated) •

I

~.'+,~~i,;_>_;:;. ...('-~1i~

"r"'~~"'''W'~"''''', ~."',,,,.-,"'"
.... . ~.J I l)..o..;~~~

" co""-' "" .'" f'L: Lt,' XII l\RI::A--

II
II
tl
'1-.
fl
II
tl
tl
'I
II
11
21
11
11
1.
11
11
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...."'~....J~-.-.o~;-"r=~7;'·--J_t;f(:6~i ..---~~~{~~;;~;;~L~-~--~--- l-·_....--.~-
.L • _.. Il (r7"':..'r,v ~

'---~_.:.-.,----:':<~;.:::..:--~__._~,,~ n," ~_,~~._ -l-'-~---'

o I' 10 II Ni 1 I
10 'I 25 i 20%1 Tuff. Doubtfulm maybe floater. 1

25, 50 12% Carbonaceous argillites, tuff and
I quartzite (floaters).

C(~·~~~~~~.;{~ l~:;I_~l~I~Lc;,:; !,'.i)

!,RET, 7A P/M1, Ht. Bischoff .f;.Q.-O"-PS
nrp

30-6C :

I

I
j
j

I

40-6:

Indi:
tine', .

40-7 C

If!di.
tine

40-65C.

300

60°
50-70("

..

150. :,.,

2691360N, 1068180E

5 {"O'lr~9
\) .~.VN

Black micaceous argillite with weak
pyrit.e veining.

Micaceous black a~gillite and light
grey quartzite.

Tuff with fragments of quartzite, black
argillite and kcolin?

Carbonaceous argillite with ,bands of
light grey quartzite.

Quartz felspar porphyry with medium to
strong sphalerite mineralisation.

Contact angles 119'
124'

F inc-'-grained rnid--grey quartz'i te I st.rc~l.gly I

br('cci=-tj~::d, cr~1c;:3 ::illed ,",'ith bl2:.~ck

arc;i11it,-'? Occ,,\sjol":;ll specks of pyrite.

Strongly leached q~artz felspar porphyry
with occasional pyrite. In general minera -
ised. Contact angle 137' 600

205' 40 0
. i

40-90c I
50° I

.1
50-60' .

IIndis'
tinct

Black to mid-grey argillite with weak
quartz-car~onate veining.

Coarse-grained lithic tuff. Foliation
angle.

Mid grey argillite with weak c3~bonate

veining.

Carbonaceous argillite "lith 'carbonate
veining.

Mid grey argillite with carbonate and
fluorite veining.

Interbedded carbor.aceous argillite and
mid grey quartzite.

Light ,grey brecciated argillite with
strong fluorite veining.

Carbonaceous argillite with occasional
bands fine-grained ~id-grey argillite

and quartzite ..Medium.to strong breccia­
tion in places. ,S tro.lglY banded 409- 504' ,
strongly brecciated 504-518'6", 518'6"­
535'6", strongly banded.

81

110

119

124

I
137 I
205

81

50

250

225

279

110

205

231

119

261

286

310

124

137

,

I
I
I
I
I'
I
I
I
I
I
I
I
I
I

I I.
'I
I
I
I
I



.......tc..""'......:s,,.:-.....,,_·t",,' ' ""'~--"'-
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1

I

25-50°
50-90 0

40-60 0

70-80 0

60-80°

I80°

Hedium grained mid grey quartzite.

Black argillites with some interbedded fine
quartzites. Strongly pyritic in places. Thin
carbonate veins and quartz veins.

Strongly banded black argillites and thin
quartzites. Strong dolomite 644'~654'

veining from 686'-687'. 654'-735'

Interbedded black argillite and mid grey 20-40 0

fine quartzite. Occasional quartz-carbonate
veins.

Medium grained, mid grey quartzite occasion- 40-50 0 ;

ally micaceous.

Interbedded black argillite with grey quart- 60-80 0

zite.

Brecciated black argillites with numerous
thin dolomite-pyrite veins.

Fine-grained mid grey quartzite micaceous
in parts. Thin carbonate veins not seen.

Brecciated carbonaceous argillite with
numerous thin pyrite laminae.

Hedium grained dark grey quartzite with
interbedded carbonaceous argillite.

Strongly banded carbonaceous argillite with
strong pyrite bands.

Brecciated black argillites with numerous
th in pyr i te laminae.
783'lJ," dolomite-pyrite vein cont~ct angle
801'1" pyrite vein contact angle 60 0

804··805' l!.(' pyrite vein contact angle IJo
821' dolomite quartz pyrite vein.
867' dolomite, fluorite, pyrite, sphalerite,
galena, vein 950'6"-951'6". Strong pyrite
mineralisation. 772'6"-904' 40-70 0

Quartz felspar porphyry, rounded phenocrysts
no visible mineralisation.

644 680)
680 686)
686 694)
694 735)

735 744'6",

744'6" 747

747 1752 '6"~
752'6" i 757

757 764

764 808
808 820
820 826
826 856
856 868
868 1029

. 1029 1033/
j

1033 075'61,

544
I I
557'6"1

I I
I

557' 6' 575 :1

I!

I 575 588'3"
•
I

1588' 3" 606'
I

I 606 644

I
r STl\r?E 'I7\SH!\NIt\ r:Q;!~,_T.:~\!.:~E~~}~ B37I (~Q~l~i~~u_¥ J~.~2:lDJ~r~~_(11)
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137 ' 142 0 -810

200' 1410 -810

500' 1550 -810

1000' 1650 -81 0

1300' 1790 -810

1650' 1840 -80 0
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Irreg­
ular ,
30-600 I

Irregu- III

ular.

.lrregu­
ular

20-600

) .

B.:>o

330.50 560J5G
2692450N, 1068820E
70 0DIP

lluL}., .. ,.; . ,~;.-----------,----- -- ---

BI~~~~J_;i~?_.LU)
co-onD:3

Sheared and brecciated argillite and light
grey quartzite with strong quartz pyrite vein~.

Strongly deformed and sheal'ed mid-grey
quartzite and black argillite.

Fine grained blue grey quartzite.'

,Strongly deformed and sheared mid-grey
lquartzite and black argillites
I

IStrongly brecciated yellowish chert and
carbonaceous argillite. Strong fluorite

Iveining all through.

carbo:;laceOlls argillite with band of brecciate
mid-grey and light-grey quartzite.

Mid-grey quartzite, very biotite-rich. Very
strong quartz pyrite veins throughout. From
130°-140 0 the pyrite content is very high

lconsisting of cross veins and ve':y ~ine­

Igrained disseminated pyrite.

i'Interbedded carbonaceous argillite with

llight-grey and mid-grey quartzites (brecciate
Medium to strong pyrite mineralisation.

!Quartz porphyry with strong pyrite.mineral­
isation. contact angle at 251'. Occasional

IPyrite - native co~~ - pyrrhotite veining.

(Mixture of quartz-felspar-porphyry and
brecciated mid-grey argillite and quartzite.
Medium to strong quartz-carbonate veining
parallel to core axis.

Strongly brecciated mid-grey argillite and
llight grey guartzite.

ILight grey quartzite with bands of mid grey
!argillite. Weak to mediQ~ pyrite veins.
!Strong carbonate veining 392-393'. Strong
,quartz pyrite veins 398-400'. Varying mainly

IQuartz porphyry with strong pyrite-pyrrhotite
lveining throughout. Contact angle at 431'
~contact angle at 446',
~i011 banded quartzite and mid~grey fine
fgraj.110d ~rgillit0. Weak to hiudium quartz
~t)\T("i-"'"{-l --:""let pyrj~(~ veinj_rl(J ..~l. ./.,.. ~\, - Cl,.

89

76

56

78

79

108

251

140

356

431

I 363

1446

I
!1192

i

~R2A MT. BISCHOFF

56

33

79

76

78

89

108

140

251

356

363

375

431

446

~-~...._--~_."'_ ..............~,.....~--- ...._"""""------~"'-._"'-~ ....._""_-... ... ~--··· ....~--I~'·~~~··_~ ........_-.,. ... ~·...·
t c ~ -Lo HFI;O;·! : TO, corm ))E,,:C;UP~'IO:'J l'. 1 c

'-Ti~'l carb~~::o~~>~r::::~H~ ~anda :f~hear:~('L'£>'
!and baudinaged quartzites .. Quartz pyrite
I veining all through. Cc,re to bedding angle
! ' l' b t '1 .lrregu ar. u maln y.......... .
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Irz:egu­
ular

Irregu­
ular.

! 30-70
c

I

560J5(;
1068820E

D_'V

330.5°

2692450N,
'70°

co-on.n;)
_.-'~--~-

). J'J.I.' ,
~-_._---- - --_... _._------

Iwel,l handed quartzite and mid-grey fine
!<].cainccl ar9ilLLte. Heel,;: to medium quartz
:pyrite and p\rri te Vei!iil"lcg.; --

108

]'.REA HT. BISCHOFF

~", ... I_~J, .L.\:....)_~ .. .L~-'-cl_.- ---_._-.-
COh 1)i\ l'-~ Y
-~_._- -------

33

56

79

76

78

89

375

356

108

140

431

363

251

446

'~~7;~-ci''i T.·.,~ f)'O·_'_....~_ ..'_t _r --~~CO~;;-;~~~;~;;;;·)-~~J---,--------'"'-rC~~to·-};~_:
~ ~ ~ l:..ncles C'

~,.;...."""_,-.;"""r-"."",,,,,,~;.--,~. ~"",,,,,,_,,, __==""''''.'''''''.L'''''''''''''_''''''-·'''''''--'-'''''_-'- ~._""--._.,,,--.,,,,,,,~.,,,,,..,,,,,,,,,,_ •••. ~,,_,,,

l l.

6 33 I Carboilaceous argillite 'dith bands of sheared

land baudinaged quartzites. ,Quart.z pyrite
veining all through. Core to bedding angle

!irregular ,but mainly.......... . . 0-40°

56 lSheared and brecciated argillite and light 30-40°

Igrey quartzite with strong quartz pyrite vein•.

76 Strongly deformed and sheared mid-grey lrreg-
Iquartzite and black argillj.te. ular

78 ,Fine grained blue grey quartzite.' 30-60°

79 IstrOnglY deformed and sheared mid-grey
quartzite and black argillites

89 IStrongly brecciated yellowish chert and
carbonaceous argillite. Strong fluorite
veinii~g all through.

Carbonaceous argillite with band of brecciate 0-50°
mid-grey and light-grey quartzite .•

140 'I Mid-grey quartzite, very biotite-rich. very
strong quartz pyrite veins throughout~ From

'I 130°-1400 the pyrite content is very high
Iconsist~ng of cross veins and very fine-

, 19rained disseminated pyrite.

251 ,,;rnterbedded carbonace0l1 s argillite with 20-60°
light-grey and mid-grey quartzites (brecciate ).

/Medium to strong pyrite mineralisation.

356 IQuartz porphyry with strong pyrite mineral­
isation. contact angle at 251'. Occasional

lpyrite - native copper - pyrrhotite veining.

I 363 !Mixture of quartz-felspar-porphyry and

I
brecciated mid-grey argillice and quartzite.
Medium to strong quartz-carbonate veining
parallel to core axis.

375 lstrongly brecciated mid-grey argillite and
!li9ht grey quartzite.

431 !Light grey quartzite with bands of mid grey
!argillite. Weak to medium pyrite veins.
!Strong carbonate veining 392-393'. Strong
jquartz pyrite veins 398-400'. Varying mainly

446 jQuartz porphyry with Gtrong pyrite-pyrrhotite
jveining throughout. Contact angle at 431'
Icontact angle at 446'
•

11
11
11
11
JI
J I
11
11
11
] I
J I
] I
1I
1I
] I
] I
] I
11
] I
11..



Indist­
inct

300

Irregu­
lar

40-80 0

I
!
i

B38 5 6 0 'j r." !",) .~. D ,
330.50

Banded quartzite ~nd mid-grey argillite
with weak to medium q~artz-pyrite veins. 1"
pyrite-sphalerite veins at 408'6". 2"
pyrite-sphalerite veins at 409'.

very hard fine-grained mid-grey quartzite
with strong disseminated pyrite mineralisatio
in places.

Interbedded mid-grey argillites and light
grey quartzite. Weak quartz-pyrite veins.
strong folding brecciation.

Quart:z-felspar-porphyry with weak to medium
pyrite. Contact angle at 669'

Contact angle at 671'

As for 610' to 669'.

END OF HOLE

715 Very hard fine-grained mid-grey quartzite
with strong disseminated pyrite in places

I and minor quartz-pyrite veins.

671

585

673

669

610

671

506

585

699

679 Quartz felspar porphyry. weak-medium'pyrite.
I .

I Contact angle at 673'

Contact angle at 679'

679 699 ;Quartz felspar porphyry. Weak-medium pyrite
I Contact angle

673

610

669

t STl\'l'.:·; TASIV'ANIA HOLE ;_::U~,!:JERI ~~~&~l~~j'r. BISCHOFF '~~~~1,;~~-S-Jl1)
I _

I-;R;;C-r;;;--T-~~-~r:;:-;;;;:C)~;~:';'~;~" -'--'I'}:"-:l:~~;-il:
,.~~..'--,,_._-~.....;..-~-~--~.__.._---~~_ .._--_.- ·--"-I"·:E-';L.",,, ~. :
I 492 I 506 Quartz pqrphyry with strong pyrite-pyrrhotite

veins'and weak to mediu~ sphalerite,

I mineralisation in cross cutting veins. Strong.
pyrite-sphalerite from 501-502'.
Contact angle at 492'. 60 0
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251 256
256 261
261 266
266 271
271 276
276 281
281 286
286 291
291 296
296 301
301 306
306 311
311 316
316 321
321 326
326 331
331 336
336 341
341 346
346 351
351 356

421 426
426 431
431 436
436 441
441 446

492 497
497 502
502 507

667 672
672 677
677 682

~,
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I
i
1
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I
1,

i

I
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560:1.58

.105

.110

.100

.201

.244

.123

.220

.034

.143

.119

.095

.122

.075

.243

.651

.091

.235

.330

.634
1.620
.220
.521
.410
.122
.098
.266

.017

.010

.049

.347

.496
:219
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"

"

"

"
"

"
"

"

"

"
"

"

"

"
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B38

113
118
123
128
133
138
143
148
153
158

I

1
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113
118
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133
138
143
148
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560.l.5~)

l~.~~~~~~ E~j.i_~}]~~_~ B440
)})·:'~~I~·~..~-;S Jl':!) 153
co-<m')::; 1309N, 972\1
-r;:i:p-Hor izontal

Chert (?) with some darker shaly sections.
This ,chert is hard, creamy-grey to dark
grey, and contains: nar.cow ,(up to 2") veins
of quartz-pyrite mineraliza,tion. Chert
becoming increasingly argillaceous towards
end of section.
veins from 0' - 2 '6" (with purple fluorite),
19' - 20',39','41',43',51'6" and 56'.
Banding generally fairly flat, being re­
latively gently warped along the hole, being
perhaps 0 0 - 200 to about 33' then slightly
steeper at 100 - 300 from 33' - 58', increas­
ing to 450 at 68', and 35 D at 76' 6". Angle
of ore contact is 35 0 •

Specimen taken at 32', showing dark and
light banding, for ANDL examination.

?!

Band('!d Talcy Lode with some pyrrhotite.
Strong sulphide begins at 81'6", then
massive banded Po ore to 91', with angles

• of 1000 -30°. Then a weak zone with minor
mineralization (mainly Qolomite to 108'),
then massi.ve Po ore to 119', with some
dolomite gangue.

Siliceous dolomite gangue with minor
sulphides.

Nassive sulphide .Qre, mainly pyrrhotite.
Some vague banding at an angle of 35°.
Nassive green talc.
Massive pyr~hotite ore.
Dolomite, barren at first, then becoming
rich in pyrite by 172'. High pressure
water flow at 172'. Dolomite with talc and
scattered mineralization continues to
211', then almost barren dolomite, rather
siliceous, with massive talcy pyrite­
-pyrrhotite ore from 217'-218'. Elsewhere
only very scattered sulphide veinlets and

I blebs. _

IAngles: 500 @ 195'-196'
450 @ 197'

, 300 @ 198'-199'
Talcy pyrrhotite-pyrite lode.
Angles possibly 00

B~rren siliceous 'dolomite, with occasioned
strong banding. Only occasional sulphide

i specks and veinlcts.
tAngles: 400 @ 268' & 270'
! 35° @ 272' & 276't -
"r

119'

,

1129 '6~1
142'6'

145' I
1163' I

245' I
I

.?-':i~L:.:£:L 1'l\SI·I.;\HIA
CQt~,~~EyrvI.-~.:. Bishoff TAn.
ARE,''> l>lT. BISCHOFF :J.e6~g--

0'

76'6"

119'

142 '6"
145 '
163'

129'6"

245' 248'

248'
1
288
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I
I
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560:1.60
DIP

LOLL iT,,:::',:R B44
-~--_... --- -_._---~--

CO~401~j)~) .__M _

END OF HOLE

"

Highly siliceous barren dolomite, tending
to creamy-grey chert.
Appears slightly oxidised' from 292' to
end of hole (only 15" recovered from 302'6"­
312'6"). Two strong pyrite veins, one 12"
wide at ,288' and other 3" wide at 312'6".
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75'. 80' 5'
80' 85
85' 90'
90' 95'
95' 100'

100' 105'
lOS' 110'
110' 115'
115' 120'
120' 125'
125' 130'
130' 135'
135' 140'
140' 145'
145' 150'
IsO' 155'
155' 160'
160' 165'
165' 170'
170' 175'
175' 180'
180' 185'
185' 190'
190' 195'
195' 200'
200 205' .
205' 2110'
210' 215'
215' 220'
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56 Of 6') t
.I. ~ t231 0 (Grid'

1207N 11~~". .....0",.; l'i.

HORIZONTAL

Light to mic1=grey §..iJiceous argillite"

1
1 d

- and
sates. Yellowish cO oure argillites
from 136' •. 147', possibly due to we"". _.........

oxidation. very occ~sJ.onal narrO\IT 0'-" -~ . ._.......... _ .... z :Lt~c

bands, generally hiclllly deformed. Bar.'::'ing "
quite variable from moderate to abse"~
Scattered narrow Py veinlets at firs~~'. h 1 '-, aenerallv
less than V' wide. wJ.t arger veins ;=- - •

106' 3" -108' (with f~tir Sl Mill) and ,,, --=-.,om- :- ,:~

veins at 131'6",134' ,,-nd 147'. Then - .. I' 1 ., apart:
from ~" Py veJ.n at 19 on Y very minor
traces of sulphides from about 150' - 319'
Angles: indistinct 35°-40

0
to 140' .

00_200 fr0111 140' -152'

2 00 increasing to 60
0

from 152'-159'
300 from lS9 ' - 177'
00 _ 100 from 177' - 188'
300 from 1U8'-202'

. 50_100 frem 202'-221'
400-650 from 221'-230'
250 from 230'':''249',
00 _50 fr~n 249 -259'
50_100 from 259'-266'
300 from ?G6'-270'
00 from 27(J'-274'
300 from /.'/4' -276'
00-50 from 276'-283'
100 from ;>H'l'-286'
00 from 21~(~' -291 '
300 at :~():~ I

0 0 ,-10 0 fr"H1 292' -310'

Quartzite \~ith some interbanded argilJ <~
at 35' and 44'6" __IG'6". Occasional ·_~e
narrow Py vein1ets. \ITith strong Py ve<-- .° ., k --. from
40'6" _ 42'6" (5 \,,~.l ...roc contact a~-'o ' .•-=.:.es)

Angles : 20 at 35 •
10° lower contact

L~ght grey ~·iliceot~rgi11it~s and :2':2. ~es
wJ.th minor l.nterlJan,'L,d quartzJ.te neC.r e~d
of section. scatt' d narrow Py veinl",~~
with veins to J,;" width at 10', 13' ~ :::-::-... • ..:..;> 0"

and 28'. Angles 45'~ to 16'
800 from 16' - 18'

i
I

'l'i\SNArlIA

49

29

319

o

COHPIINY HT BISCHOFF T 1,1 Co
~ l1T. BISCHOFF ••••.

29

9

49

I-----r----.....-.;-....---.-~---------.----------------
l?ROM TO j.RBCO-2 - .---..... "1- 4.-.. ~VF:P~Y ~ CORE ?'~SCRIP'IIC~~.·~~··--~·i'-·-T·-a-l-'CY~d-O...~:·.-.i-t-e-l-oc1-,:~--a-J..r--p-o~o~r-e--f-r-c-.-..----_·_··"' .

0' _ I' t;:e:l only c~·:trsely min' d \"i -;:"
Py and Po. Gangue r.·.:linly dolomite -;:;
2 " then C:'een and ,-::trk grey talc f..- "-_ 0 -~ ...

2' _ 9'. Lower cont~ct at 60 •
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CO;"l,"\''i~H'I'. BISCHOFF 1'. N. CO.
ARF!\ NT. B.ISCHOFF---

Bfj.b

2310 (Grid) .
1207N 1128.P 60 J G3
HORIZONTAL

minor interbanded
Occasional narrow

DIP
CO-CRDS- ._--------

0° from 410' ~ 414'
5°_10 0 from 414' - 418'
300 froD 418'-425'
20° - 300 fro~ 432'-457'
400 - 500 from 457'-468'

Strong brecciation in last 9" of section.

Banded greg-brown siliceous argillite .
Angles: 30 -50°.

Qua~tzite, with very
siliceous argillite.
Py veinlets.

Fine grained light grey Quartzite, with
minor interbandcd siliceous argillite,
especially from 360'-363' and 377'.

Angles: 0° from 396'-401'
variable 00 -30° from 401'-405'

Angles: 0° from 356'-360'
30° -35° from 360' - 362'
0° from 362' - 363'
30° at 372'.

Nassive Qorp~~, quite strongly min'd except
for barren section at 326'. Narrow 81 vein
from 324'-333'. Pelspars partially altered
and porphyry has a distinct greenish colour
from 325'-341'. Upper contact of 55°.

A~gles: 20° from 380'-384'
00 from 391'-395'
450 from 395'-396'

Angles:

Banded grey-brown siliceous ar~illite

with minor interbanded qU2.rtzite. Occasional
narrow Py veinlcts.

Mid-grey to grey-brown siliceous a~gillite

with varying degree of banding. Only very
minor interbanded quartzite. No notable
sulphides, except for 12" Sl-Py-Carbonate
vein at 469'.

346

341

396

380

470

410

319

396

341

380

346

410

,-..;~--~._...-,.,""""

~,'~ . , .'. J.. 'l'.t\;.)~·.ic'..: : .tI\
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C0I1ILch'0.: E'£. BISCHOFF' T.H.CO·.Ei}UUXGS .Gi)
ARE,:': M.'r. B ISCHQFF S::.O-.9Ri:)§.

DIP

Angles: 100 - 20° from 481' - 497'
35 0 from 497'-508'
25 0 -300 from 508'-515'

I

i
I

minor inter­
Several narrClv

231
0

(Grid)
1207N 1128W 560 J 6,.11
HORIZONTAL

End of hole

o
60 from 538'-541'
indistinct and va;' iable 10o~30o

from 541'-561'
0° at 563'6"

Angles:

Interbanded mid-grey siliceous ~illite

and fine grained quartzite. Only minor
traces of fine grained Py M.in.

Fine grained Quartzite, with interbanded
siliceous argillite from 523'-524' and at
530'.' Angles of 300 in these two sect:ions
of argillite, but no apparent in quartzite.

J.vlid-·gl-ey to grey-brown Siliceous Arqillite.
1" Py-Fluorite vein at 506', but· elsewhere
only very minor traces of sulphides.

Fine grained QUilrtzite, with
banded siliceous·argillite.
Py-Sl-Carbona·te veinlets.

I

I,

515

538

481

538

515

481

470

,
II '\-~
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0 5 5 .075
5 10 " .15

10 15 " .29
15 20 " .095

319 325 6 .115
325 330 5 (.05
330 335 5 .05 .
335 341 6 (.05
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33l
V

1055N, 13251'l'

Horizontal 56 0 :'- G6

arqillite. ~" Py
strong joint ~rom

Light grey argillite, with several 2"-6"
wide zones of softer·dark greyish-black
argillite from 6'-10' .• Scattered dev's of
white talc throughout in narrow' severely
jointed zones. Apart for \" Py vein at 4'
sulphides are very sparse. Angles very
indistinct and'variable from 50°_80°.

Massive very fine grained quartzite .. No
notable sulphides.

Light grey-brown siliceous
vein at 67" and moderately
63'-65'
Angles: 55° at 61'

30° at 66'
Dark grey siliceous argillite or shale (not
carbonaceous shale). No distinct angles and
no apparent sulphides.

HT BISCHOn'

Talcy Po Ore. Hassive Po are with a little
light green talc gangue to 23', then white
talc and Po in about equal amounts from
23'-43'. Locally banded with angles of:

30
0

@ 26', 0° @29' 60° @ 30',
0° @ 31 '6", 50

0
@ 36' and Oo@ 39'

Upper contact of 70°, lower possibly 35°
Light grey-brOlVl1 siliceou~ "lrgi lli te, with
some interbedded fine grained quartzite from
50'~52'. Only traces Py Min in occasional
narrow veinlets and joints. No distinc·t
·angles.

I

I

I
I

I
1

I
I
II Mid grey siliceous argillite with a little
_interbeddc=d very fine grained quartzite. Onl~rly

i traces Py Min in occasional narrow joints an
II veinlets.

Angles: 50~ - 60° at 80'
I 25 at 96'6"I 35

0
at 105'

I

IMainly very fine grained light grey quartzite
l'. but with some interbedded siliceous argillitel,

I latter becoming more preva lent be1o,'} 150" I
! Core very broke 140 '-166', ,>lith recoveries I
! from 75%-100. Sulpllides sparse, being
_ limiteu to occ<:si.onill nan~m'l Py veinlets.

! lmgles: 35~ at 123' Ii
! 30 at 151'

45° at 155' but ~ll indistinct.

£~.!?~~~_..Ti()'(J:; !
-----'------

43

67

117

166

I 60

I

o
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10

56

77

60

177

i
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ASSAY SIIEE1'

10' 15' 5'

IS'
. i

20' 5'"
20' 25' 5'

25' 30' 5'

30' 35 5'

35' 40 5'

40' 43 3'

560 I c''''__ J I

.64

.065

.055
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"

"

!

I•

I



DIP
co-onDS_._--_.

Mainly mid-grey weakly banded siliceous
argillite, with lesser greyish-white fine
grained quartzite, latter again with
spotted appearance. Weak to fair Py Min
throughout in scattered blebs and veinlets,
and is occasional narrow qtz-py veins.

Interbedded light greyish-white tuffaceous
auartzi te and mid-grey ,-leakly banded
siliceous arqillit~, being about equal
amounts of each and bands varying from
3" to 3' in width (average about 18").
Quartzite strongly spotted as previously.
Only traces of sulphides in scattered narrow
and irregular veinlets.

oAngles: 0 from·; 7' -49 '
o·

25 from 49'-66'

Massive greyish-white fine grained tuff­
aceous guartzite. with very strong spotted
appearance. '>" wide qtz-pyrite vein with
trace of Sl from 34'-35', but elsewhere only
se,eral minor pyveinlets.
Strongly spotted specimen taken at 44' for
examination by AMDL.

MT BISCHOFF

23

33

46

o

23

33

46

··1.20· .......•~..

1965N now . J
Horizontal '. t

_ ,_ ._~. ._ .. . . 56,0 LfL8--.,
----··-'7--- .~. . · .•...!c...:...,..... ':.'..t,.i,.~::.;:;Bc... I':F'ROl:l .~ 'TO t. ,CORE DI:SCn.IP'rIOH i_.<...._-·_'::.:.~ ,

. ...-a._,,1........_ .._.~:.,._......_.---' ...... ••. .........,__~...- ...

. \ I I
,

. Greyish~white fine grained «possibly tuff­
aceous) quartzite. occasionally weakly hande

I
Interbedded mid-grey d.liceous argillite at
3' (6"). 17' (6") and 19' (2").
Occasional very narrOVI and irregular Py

I veinlets throughout. Quartzite contains
aggregat'es to %" across of a dark fine
grained mineral,' giving rise to a spotted
appearance.

..-

66 144

I
!

I
!
f,

Mid-grey siliceous argillite, in places
having a light spotted appearance suggest­
ing interbedded tuffaceous material (but
distinct from tuffaceous quartzites above).
A black f.g. platy or elongate mineral,

i being directed parallel to bedding, is
I a.lso widespread (specimen showing both

I, features taken at 79' for examination by
AMDL). Banding variable from weak to

I
moderate. Moderate py-po Min as irregular
veinlets to 1/8" width from 66'-92' and

! 135' -144', elsclvl18re sulphides very sparse,! 1/8" 1tlide crystalline quartz vein at 72'
with traces Py and Sn as very f.g. crystals.
~-g1~'·· 200

.c,·(·'\t'h' 110'_.l.~: _:".'. ~ J__L. .".~ ,Q - ..

2So-3Sofrom 110'-144'
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I
01

15°-20 :
where
visible.

I

560J69

B48

and 247'

229'
237'
243'
250'
256'

HOI.E tTU t,~:-~ EP._-_0__-__._._----

banded mid-grey siliceous
with fair Py Min as irregular
Generally strongly deformed and
low.

Hoderately
argillite,
veinlets.
recoveries

Fine grained tuffaceous (?) guartzite with
minor interbedded siliceous argillite
from 237'-238' and 247'-248'. Occasional
irregular Py veinlets and f.g. sped(s
throughout.

°Angles: 30
0

at
15 at
30° at
35

0
at

30' at

Hid-grey siliceous argillite
o

Angles: 55 from 350'-351'
20

0
_30° from 353'-360'

Massive porphyry, with moderately strong
disseminated Py Min. Appears extensively
weathered, with altered felspars and Py
leached out in many places. 600 contact
at 345'.

Interbedded mid-grey siliceous argillite
and very f.g. auartzite. Fair Py Min at
27l', 277' and 280'-282' as irregular
veinlets in strongly deformed zones. Else­
where only traces. Scattered zones which
appeaz moderately weathered from 258'-280'
;"tnd 301'-203'.

o
Angles: 40 from 256'-261'

25
0
-30

0
from 261'-322'.

Quartzite, with very minor interbanded
argillite. Fair Py Min as veinlets and
medium grained disseminations

Mid-grey \)cakly bundec1 feLl iceous arqilli te.
:tast foot of ,'cc'[-j,on ap:.JeClrs strong'ly
oxidized. Only traces of Pv Min.
Anqlc.'i 30°, c,:-<CC(it fc ~~ 10° ~t 397 I and 423 I .. i

208

256

427

345

383

364

AHE1\

c.~r;I-·' fj0"-
~-~~

cor'lP!-~:1Y------

345

332

364

383

172

208

256

-;~ml r~'J-'r---CORE '~ESC;;;I l~ ·--T':"t~;;-;;;· .I _~ -....L~ESIJ;2E..... '
'''''~-''._''~.''''''''"-t ...,..,~_= ...,..............__o.._.,

144 172 Fine grained ~_,u_a_r_,t_-z_l_·t_.~, possibly tuffaceous,
with very minor interbedded siliceous
argillite, mainly from 155'-160'. Minor
Py Min as irregular veinlets and f.g.
specks.
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427

463

463

586

Massive .porphyry, strongly mineralised
with'disscminated pyrite throughou~. Quite
strongly oxidized throughout, with felspars
decomposed and some sulphide material

o
leached. 55 contact at 463'.

BClnded light and dark grey argillite, .
tending to weak 'carbonaceous shale' from
530'-550' where dark banda predominate.
A little interbedded quartzite throughout,
especially from 575'-580'. Argillite and
quartzite appear weakly oxidised from
463'-471'. Weak Py Min throughout as
scattered disseminations, rarely as veins.

°Angles: 20 from 463'-490'

° °o -10 6rom 490' --507'
10°-15 from 507'-542'

°30 from 542'-565'
40°_ 60° from 565'-569'
35°_45° from 569'-586'

END OF HOLE
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End 0 f ED 1 C
~...•.~ "_._--~-

Quartzite with lesser interbedded light
grey argillite. 'Fingers' of weakly

Iminera1ized porphyry from 247'6"-248'6".
Scattered Py veins to >,1" width thro' out.

Angles: mo s t1y 10°- 20° thro' out, \'1i th
occasional to 0°, especially
at 243'.

,Massive porphyry with disseminated Py ~lin

thro'out. Contact at 129'= 35°.

'Thompson Lode'. Massive Po-Py vein with
quartz and carb;-·nate gangue. Minor Sl

land strong cassiterite mineralization

Ithro'out. vein contacts both 5°.

Light grey quartzite with some interbedded
Iargillite. Only very occasional narrow

and ,"onformc:ble Py stringers.

° °Angles: 10 -30 from 81'-115'
450~600 from 115'-129'.

Light grey quartzite with minor interbedded
,argillite. Massive Py vein from 138'-139'
'I and numerous stringers and small splashes
of Py tllro' out (not conformable as before) •

I Angles: indistinct 20°_40° to 151'
25°_30° from 152'-160'

, 35°_40° from 160'-163'.

11" -" t d .I ·.aSSl.ve quartzl.te. Scat ere Py vel.ns to
!.i" width, tqith 1" vein at 182'.

75 InterDedded light grey argillite and
quartzite, moderately well banded.

IVery narrow and generally conformable

I
sulphl."de veinlets, strongest from 23'-50',
then decreasing in nurriber. Mineralized
porphyry from 54'-54'6" and 61'~62'6".

Angles: generally 40°, but variable
from 300-5eo.

81

212

293,

163

135

I
i

1

129

I23

15

81

8'r1\ 'er: TASI·:!.tiNJA ..
--'-;:--::-." .. ~ Nt Blscnoff Tin
COt·lP:~!..'i 1. • •
~---,----- Ml.nl.ng Co.
!J.~Ei\ ~fl. BISCHOFF

212

135

163

75

129

I ....... ~"""':....""'. -- ......,......._............._~.~~_.~ ..-'"".-.. ~,.
~~~ ~-=:~~~~( __ -'~~~'~ __~~~~~ j~~~~:~i~::_~_ ,t~:;qi~/c'

o 15 :,' Interbedded light-grey argi1lite-:d--'---r~-··"·--·····­
I quartzite, very thinly banded. Conformable

sUlphide stringers from 7 ''7"15' .'
Angles: 0° increasing to 45°'

23 "l'hompson Lode'.·Massive Po-Py vein with
little yellowish carbonate and purp18
fluorite gangue~ Contact at 15' = 10°;, °and that at 23'= 20 •
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min'd
Po··Py
core.

Brownish-grey banded siJ.iceous argillite.
No notable mineralization.

Angles: main16 200 , but vClriable from
, 00_ 25 • ' ,

Banded mid-grey argillite. J.,;" Py-carb vein
with strong cassiterite min~ralization at

o
1159" Angles of 40 •

i~mssive porphyry, mineralized as previously.
tpossibly cassiterite noted at 168'6".
1300 contact at 160'.
f

l
~ud-grey and grey-bro~m siliceous argillite,
generally well banded. Numerous narrow

Ipy veinlets thro'out, not conformable with

lbedding . Numerous generc.lly irregular
porphyry veins (typically mineralized) to•
1" width from 184'-193', with longer section
from 227'-228'.

Angles: indistinct from 184'-193'
350_400 from 193 '-200'
45

0
from 200'-213'

variable but mainly 300 from
213 '-239' •I,

I 'Thompson Lode'. Qunrt~-Pv-Po vein \"ith
~ ... • ... ... , • t
f~J).nor C~}·!.Jon3tc ~n<J. fluo;.'.1.t:0. Tot2l.1 !Ju.lp(l~de t
{co11tcnt ~~out 30~~. Scattered e.g. cassiterite~
:In..i.n'-'l''lL:~,i,l:io!j. 30

0
eoni.:iH:':_ ni.: 239' cL1.:t OtJ:2!~!

'('-'""l~t ,r~- (','cnr;. frr,l:'l /.'13 I 1 11
_:/ .:.5' . f'

-----~,- !

Iiassive porphyry, strongly and evenly min'd
as previously. Strongly deformed siliceous

, larg~llite from 133'-135', dnd quartzite
, land argillite from 137 '-140', with strong

lpyoveining in quartzite «t 140' •
. 20 contact at 156'6".

239

160

184

I
I

1

245

,

156'6'
I

I

85

117'6" 127

184

127

160

i 156' 6"

"

'1->
'0 t,' f~:'.'\'I';;: 'l'l\f;;'ililiIA . ):10]",: ',:C;:-;~:';' B50

-::;:;~:;,;-:-,.,,"' !It. lliscnoff Tin 'j:.;;::;::.-':,-;: ';~) 00 ( 'd th)
Y! ~;;~;~~.::.:2. !,lining Co. ~g~'.~~(;:~----!.i972N, g~~17~or

I, ---,- NT. BISCHOFF -------
, ,,DTP Horizontal 5 6 0 :l ! 4
l~,~--""--"",---~-,-···_p··""-""--~"~.-",.-"""""-",--""-",~--"",-,,~,,--,,,~,,,,,,,,,,, .. p -..I<.... •-----------.---.-..._:~ r~ ~ ..-. •

t li'I·~O;:i ~ rro ( . cor~E J)~~scr~IPT1.Oi·: t ~: .. ~..) j

1'~'~~o'---i-85~'''f;lid-;;~;-b;~;;;;"'b~~ded-~;;iliit;:'-~ri~h~--"-~--',!~':~~f.:::.(,::
I I Ilittl~ interbedded quar~zite. Scattered '

I
I irregular Py veinlets thro' ont, tending ,
Ito become ~Dre conrormable from 62'-71'.

, 11" wide qU<lrtz-c<lrbonate- flucri teo veinsI lat 17'6" and 18'6", and ill" Py-qtz-carb vein
i !at 6'6", all with ,strong to very strong

cassiterite mineralization.
oAngles: 0 from 0'-2'

gel1tly \~arping 50 _200 from 2 '-64'
300 from 64'-85'I 30

0
contact at 85' •

117'6' .Hassive porphyry, strongly and evenly
lWith disseminated Py and Po. Severul

Iveins to J.,;" \"idth at angles of 300 to
Irregular contact at 117'6".

/239

I
I
I

,....... 1
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north)
':-'::'>':~~~'_~~ :':'-':.:. .tJ ~ J

1~·~=-l3JJ~_9S~· '-i-i) 0° (grid
CO-Q~)~ i972N, 1917W
DIP Horizontal

Tin

Interbedded f.g. quartzite ~nd mid-grey
banded argillite. Angl~s 20°_30°.
Mnssive Py-quartz vein (Thompson Lode)

o °<from 268'6"-270' at angle of 0 -5 to
core (vein occupies half core width) •

I 'Thompson Lode'. Massive Py-quartz vein
•I with Py content about 70%. Traces of
cassiterite mineralization. 20° contacts
at 271' and 273'.

273

27::'

275'6" . F.g quartzite with minor interbedded
siliceous argillite. Scattered Py veinlets
and little vert: fog. disseminated Py Min.

I Angles: 45 where visible.

I 293 il'Thompson Lode'. Ma~sive quartz-Py-Po vein

I with lesser carbonate and fluorite gangue.

I

1
Sulphide content about 80% to 284', then
30r~40%. Scattered e.g. cassiterite.

301 II F.g. quartzite with minor interbedded argilli·e.
Angles indistinct 40°. Occasional irregular

,Py veiniets, and massive quartz-Py vein at

II angle of 0° occupies half core width from
299'-301'.

I

I

253

262

293

271

273

........~..., ---_ ---... _~.~ _------_.'"-._._---_ -~--, ..__ •.•.~ ,..-.-- - ~~.•. ~.~ ,.. ~''''-;.,_.

FP 01!1 ~ rro _~ COrd.~ nESCj:QF'l'~C Ot~ , ~;:c'i:~~/b"
_•...."".-.:..-,,.,...•,_...,.- .. ~~...,..........."..o.:~":----.-..._-..~."-_N.....~."..,... _ ......._ ..-<~."'_~_r.......-""'o<;_.......~ .-'..__...,...... ....---..=->"'.......----.......-."'~"" .....,._,.~, ..~.~.. __ '.•_,"" ........... _, ,

245 i 253 I" Well }.)a~ded grey-brow~ siliceous argillite. .
I . No notable mineralization. Angles 30°_40°.

262 I 'Thompson I,ode'. Qua~tz-carbonate vein
I with minor fluorite. Strong (40%) pY-Po

mineralization thro'out, and strong to
very strong e.g. cassiterite, especially

°from 254' 9"-261..', 40 contact at 262'·.

275'6"
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130 3 .069
135 5 .149
140 5 .167
145 5 .034
150 5 .025 1
155 5 .022
160 5 .077
165 5 .033
170 5 .068
175 5. .018
180 5 .015
185 5 .055
190 5 .085
195 5 .129

245 6 1.16
250 5 .056
255 5 .72
260 5 4.04
265 5 .130
270 5 .061
275 5 .81
280 5 1.12
285 5 3.44
290 5 1.69
293 3 .35
293 54 1.32

I
I

_HO_LE nm~;3Im B50 5 6 0 1 ~. ()
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1~~ i~~ ~ :~~; I
105 110 5 .037
110 115 5 .153
115 117.5 2.5 .052

127
130
135
140
145
150
155
160
165
170
175
180
185
190

239
245
250
255
260
265
270

I 275
280
285
290
239
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o 0
5 -20 from 1~1'-152'o
45 from 152'-158'o
30 from 158'-164'o 0
2g -50 from 164'-172'
o -20

0
from 172'-178'.

Massive quartz-pyrite 'vein. with minor
arsenopyrite. Very numerous vughs. and only
5' of core recovered. vein appears to be ato 0
angle of 0 -5 to core length. '

Mid-grey.siliceous argillite.
Angle's obscure. but P9ssibly 30

0

Moderately well banded g~ey and brown
siliceous argillite. Occasional Py veinlets
to ~" width as previously. and weak Py Min
in narrow conformable stringers from 139'­
155'. C.g. casGiterite noted in cross-cuttin
Py-carbonate veins from 1/8" ~" width from 14 '
- 155'.
Angles:

,
iLight-grey quartzite. with minor interredded ,
1siliceous ar'"i11 ite . §cat!5ered Py-AsPy veins ds ,
fprevjouS1y,,'_~Z\r\c;l,SS,TQ -15 from 299'-305' I~~~~_I·

Light-grey quartzite. with only minor

linterbedded siliceous argillite. Sulphides
o 0

very sparse. Angles 30 -35 from 193'-197',

I
'Interbedded mid-grey (and minor grey-brown
moderately banded siliceous argillite and
light-grey quartzite. Scattered Py (often
with arsenopyrite) veins to ~" width thro'out
and fog. Py disseminations. but overall. not I

'a highly mineralised section. Angles 10
0

_25
0

overall. with only occasional local
. . 0

var1at1ons to 45 •

293

131 Interbedded mid-grey siliceous argillite and
light-grey quartzite. argillite generally
predominating. Weakly deformed throughout
and rarely well banded.
Scattered Py veinlets to ~4" width. and weak
f.g. Py disseminations thro'out, but overall
not a highly mineralised section. C.g.
cassiterite noted in ~" Py vein at 104'6".
Angles not highly distinct, but 20

0
overall.

with many local variations from 0 0 _400

178

201

307

166

o

201

131

16

178 187 Interbedded mid-grey siliceous argillite and
light-grey quartzite. Irregular Py veining
as previously, and arsenopyrite noted at
183' and trace chalcopyrite as 183'6". Angle 10

0
_3'0

0

187

180 (grid)
2004N, 1682 W

, Horizontas 6 0 1. 7 ";'
-.,:;,R-O'-,"j'-"~,'.---""""-""'---'-"--"""~- ,""_r.~"-"'-" IIc.-t.o F::".

.. '1'0 I' CORE DESCF:IPT'ION:__~, z. ~ • ~ _!,!.~~<;L~~;.~=

-I ';
6

I 293
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Hor,E nUMBER B51---------

193 198

198 203

203 208

208 213

6 16

5 .070 0.5

5 .079 0.4

5 .107 Nil

5 .047 Nil

.10 .606



I

- 217'
- 188'
- ·214'
- 290'

'Horizontal

120'
127'
188'
214'

"
"

•

15° from

Light grey/quartzite with only v. minor
interbedded argillite. weak to fair Py
Min as previously, occurring in occasional
veins to 1:>" width almost parallel to core
length and as f.g. disseminations. e.g.
cassiteri~e noted in narrow py-carb vein
at 317'.
Angles: 0° - 25°

Interbedded quartzite and argillite as
previously. with quartzita predominating.
No notable sulphides.

o 0Angles: 0 - 30

END OF HOLE

N.B. Divisions in this log are rather
arbi tarv / but 3re cL"sirmed to show some
litholoQlcal chanqes in othervlise monotonou~
.' ;.y::c:C~),-:'Cl;:l~-~l ,St~2t~.,...,.~:':-:"""'t-:P':. J

Interbedded light grey f.g. quartzite and
banded argillite,with quartzite predomana­
ting and generally ircreasing towards end
of section.
Sulphides not highly abundant. occuring in
carbonate vei.ns almost parallel to core
length or as f.g. disseminations. Larger
veins (to l.l" width) at 127', 135'. 155'.
163'. 168' - 170' and 233'.
F.g. black mineral (Sl or cassiterite)
occurs in narrow irreqular veinlets from
163 '-165' •

oAngles: 5
250 _300

0°_15°
5°_250

I
I
~

MT BISCHOFF 'rIN
l'UNING co.

361'

209'

356'

I

c·r'llr./·,::'
t-J J .: ~ ..t .•
~,----, -_.
CO!"lPi"'l~Y----_.--

290'

356'

109'

5 ~.Q)' 7!).(-;;0;'1 .-';_~. -;;"~- " -._-;....~;;;;- J)ESC;;;~;;;N"----- ---~t C. -~to it,
Anc; 1", S '

".....-......--......a;;._, "O"'-....._....-...~.-: ...-'"'."""_~.-._.~._.-_-.... •__.. __..,.,.,..........'t'._......,....-..•.•

I0' 1109 , Interbedded light grey argillite and light
grey f. g. quartzite, .. '-Iith argi llite pre­
dominating. Quite well banded overall.
Weak sulphide mineralization throughout
as narrow veinlets, tending to be conform­
able with banding from 46'-66' (but not
a pron,inent feature.)
Quartz-carbonate veins, with or without
Py and Sl, to 1:>" width at 14', 32' r 60', 85'
and 95'. These veins carry occasional c.g.
cassiterite crystals.

00,
Angles: variable 20 -35 from 0'-34'o 0o -10 from 34'-85'

°o from 85 '-100'
0°_45

0 from 100'-199'

-

1­

--
I
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~J'Q" i "'0 f ,·"DTI' I l. ! .. hi % I
-~i~·~+·_···~;65~;··_.:;-:-~l-~~·i7·iE~;;'::-~...,-.~~!.-r~-Sr:o::.-~t.~'2~L ..

106 I' 110 .. .068 193 198 .5 .070 0.5
110 115 .. .086
115 I 120 .. .042 198 ·203 5' .079 0.4 I
120 ! 12S " .027 203 208 5 .107 NIL ~
125 130 " .107 'I
130 I 135 " .118 208 -213 5.047 NIL
135 140 " .023.

! 140 , 145 " .031 .
145 150 .. .066
150 155' .. .006

155 I 160.I" .068
160 165 .. .202

165 170 I" .132
170 175 I" .094
175 180'" .033
180 185 .. .029
185 190" .029
190 195 .. .011
195 200 " .015
200 205 .. .020
205 210 .. .015
210 215 .. .048
215 220 " .040
220 225 .. .092
225 230 .. .563
230 235 .. .085
235 240 .. .081
240 245 .. .104
245 250 " .026
250 255 " .051
255 260 " .059
260 265 .. .089
265 270 " .020
270 275 " .004
275 280 " .089
280 285 " .037
285 290 " .048
290 295 " .041
295 300 " .006
300 305 " ,.069
305 310 " .090
310 315 " .034
315 320 I" .492
320 325 " .095
325 330'" .245
330 335," ,070
335 340 i'.. ,169

340. i 345 !.. .050
345 I 350 .. .035
350 ,355 ! 5 .034-
355 ! 3616 ,046

I

;1 ~1
) "y

i'
JI
fl
.1
,I'
I I'
11
]1
]1
)1
] I
JI
JI
11
]1
]1
I1

1I
'1 I
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minor

B53
330.50

throughout as I
with lesser
small pits present.

HorizontalDIP

Light grey f.g. quartzite with lesser inter­
bedded grey argillite. SUlphide not very
abundant. being confined '[:0 occasional
narrow veinlets and specks. Less well banded
than previously.' I
Angles: 300

- 35° from 158' - 175'
45° " 175' 196'

Fine grained light grey quartzite with

I argillite from 213' -216' .
• Stronger Py Hin. occurring,I strong f.g. disseminations

I
narrow veinlets. Numerous
throughout quartzite.
Angles: indistinct from 196' - 213', 'I 0° - 20° from 213' 216'

i Q~~rtz-py-Po vcin. with 30-40% total
~ sllI~~h.id(!:3. ~'ilodl?r;J_toly e .. g. cLl.ssiterito
! . ' -~~~]' '-·"'·1' all th ] t~ ltl11.'.,-,.J.-, CJ-. __,_.,"'(.1 ,--_ \, " rOU'.]'1'::JU -. ~
!
i

,",,,««,
'4''£,,*a1.i*' .•

196'

216 '

1220.

I•

I

~~~.'::~X'~_LJ~ I:PASI-1ANTl\

s:.(2l'~P!.!'Y TIN MINING CO.
!~1.9:::'0c HT. B ISCHOPP

61'

145'

196'

216'

158'

u.~RO~~~r~~-"'t~~~" ._mT~or~-;;p. ST;'#~~;_~:;~-;;:-;~- -~"--~---·-"--~f··'·(~:·:-'t'o" T~~

~~~~.~~._ ~ _r-_~~~ -.. ~_~_~_~n~.=~~~_.:: ..:"~2,,_:~ ~_~__~~_..... ~li~;. ~;\~~._:

0' I 61'/ Mid-grey. generally well baClded argillite, I
with 'lesser interbandcd light-grey f.g.

I quartzite. Weak sulphide mineralisationI throughout, mostly as veinlets a~d stringers

Iparallel to banding, but this is not a strong,
feature.

I Py-carb. veins ,from ~"-~" width at 8'.' 21',
28' amd 50', with e.g. cassiterite visible

Iin vein at 21'.
Angles: 350 from 0' - 54'

I 700 800 "54'- 55'
00 750 "55'- 59'I 350 "59'- 61'

145' • Fine grained light grey quartzite with lesser
interbanded grey argillite, less well banded
than previously. Weak sUlphide mineralisatio
throughout, mcstly as scattered narrow

I irregular veinlets, with lesser f.g.
! disseminations. !:i" Py vein with fair e.g.

cassiterite mineralisation from 141'3" ­
142' 3".

I Angles: slightly variable, but generally
I 30° - 45°

1158 'I Light grey f·. g. quartzite, with only trcJ<~8S :
£.g. Py min.

I Angles: indistinct 200 - 350 •



j
j

BS3
330.5°BE~ 'lor "c',"" ("')1.-_ \ .~. J'J _.1

~--~.- --_._---
,QO-°.liPS

END OF HOLE

Interbanded argillite and quartzite,
with mostly quartzite in first 2' of
section. Argillite quite well
banded.
Fair sulphide mineralization'as narrow
veinlets, many being conformable.
Angles:400 - 45° to 393'

300 - 35° from 393' - 401'
mainly 40° from 401' - 420'

Quite strong conformable sulphide
veining from 370' - 406'.

Moderately banded mid-grey argillite,
with lesser interbanded f.g. quartzite.
Sulphides confined to occasional
veinlets as pr2viously.
Angles: 45 0 from 315' - 323'

variable 15° - 300 from 323' ­
331'

Light-grey f.g. qJartzite with only
very minor interbanded argillite. Sul­
phides confined to o~casional distinct
veins, generally 1/8" \vi.dth. Possibly
e.g. cassiterite i.r. ~" qtz-carb-Py vein
at 304' Angles: indistinct 30°_35°.

\'lell mineralized porphyry, \vith 4" Py-Po
vein at 331', with very numerous l/S"
vughs.

Mainly mid-grey moderately banded argill
ite, with lesser' interbanded light-
grey f.g. quartzite.
Sulphides again rather sparse, being
restricted to occasional narrow veinlets
and f.g. sDecks.
Ang:!.es: 2S,b-40 0

, gene:!:'ally 30°

i
!

TIN I·IINIHG CO.
NT. BISCHOPF

331'

287'

34S' I

315'

, 420'

l\RE"-----

220'

331'

287'

315'

348'

l'],
],
]1
],
1I
J I
II
I
I
I
I
I
I
I
I
I
I
I
I
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HOI~~_Fu;.1!3_i8 B53

~tr-_-~-'-~"""""''''~~·::-_--'''''''''''~--''''''""-·~'''''~~---'*'<>£·r'''

FEOl'! !. TO I WID'l'i'l I % Sn I.' I
-~~I----~--~'''-----~-'-~---~- ._--,--_._.-:'""---,_..,~.
216 220 4 1.150
331 336 5 .023
336 341 5 .023
341 346 5 .020
346 348 2 .037

I~~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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5601.84DIP Horizontal

-1__ !...· ~·:.~_:i-Ij_~R B54
DEI\RIi:CS (M) 150.50
----------.-

Light grey wello·banded argillite with minor

"

interbedded f.g. quartzite. Thin conformable
Py veining from 215'-228' •
~" massive Sl-carb vein at 197' and 4" qtz.­

\Py-Sl vein at 208'.
,Angles: 100 _ 20°·
IMassive qtz-Py-Sl-carb vein, w~ith v. strong
Sl Min from 234'-236'. Occasional e.g.
cassitel:ite crystals visible.
Contacts at 228' and 237' both 10°, and
argillite from 233'-234' (indicating hole
almost parallel to vein~

ILight grey banded argilliLe with v. minor
linterbedded f.g. quartzite.
INumerous narrow Py veinlets to 250', then
becoming sparse.
!:I" carb-Fl vein at 244', and l:l"-J," qtz-carb­
Py veins at 264'6", 284' (\'Tith e.g. cassit- I
erite), 292' (with e.g. cassiterite), 301', I

1303' and 307'. :Y4" qtz-Py vein at 321' and3,"
qtz-carb-~0"'P6-·cassiteritevein at 322'.
Angles: 0 -20 •

333' 'Massive Sl-Py-carb-qtz vein.
Contacts 100

•

331'

228'

1237 '

~trj\T;'; r.rAS~Il\NIA

c0l"~~~E£ Mt. B:l.scho f h Tin
ARE.'\ Hl.lung Co.
_.- MT. BISCHOFF

228'

331'

24'

237'

190'

186'

13'6"

____... __ ".- e·' .....~ ._ • _._-_"R_ ~~"'_~"oJo>'.'

~ • C;"" t:.o nFRON ! TO i. CORE DESCrUP'lICN '~ .• I hrnL"s C

-0"; r-i:i"e;"I; Li,ght ~~~~~ll'b'a;;;~d~;giiiite, with, thi~--"'-.,_.e._, ...
conformal~le sulphide vein1ets.

, 0

j
Angles: 5 -10 . .

2~ Massive quartz-pyrite-sphalerite-pyrrhotite­
carbonate vein. Very strong Sl.Min,
especially from 20'-22' •
Py strongly pitted.

, ,

186' , Light grey well banded ~rgillite, with
numerous thin sulphide veinlets to 60',
generally conformable. Below 60' veinlets
more irregular. Strong qtz-carb-Py-Po-Fl

lvcins at 68' (3"),79',98'6",104',130',
1131' and 181'.

190' I!~ssive qtz-carb-py-po-Fl-Sl vein, with
strong e.g. cassiterite from 186'-187'.
Strong Sl Min throughout. Contacts at 186'
and 1~0' both 15°.

333' 406', Light grey well banded argillite, with v
minor interbedded f.g.' quartzite.
~" Py-Fl-qtz veins at 333'6", 341' and
394'. 2" mal;sive Sl vein at 362', and 1"­
2" qtz-l'y veins at 366' altd 375'.
Anglos: 5°_30° tv 372' .

valZiil~):J.c ,,0_ 60') from 372'-385'
o U_~O()

:J from 3C~5 I ~~/!-O(j I I
t
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1
406' !408' Hassi:ve qtz-gY-SI-Fl vein, i:rith contact

angles of 45 at 406' and 55 at 408'.. .
408' 585' Light grey banded argil1it~ ~lith interbedded

f.g. quartzite. ~"py-carb vein at 411'.
At 547' is a 1" vein of Ca-Sl mineralisation 00 _300

585' 592' Fine grained qu<).rtzite with veinlets of
Py-Po

592' 596' py-Po-Sl vein

596' 603' (Fine grained banded argillite with veins
of Py-Po

I
I

I

I

56018;';

B54
150.50

lI9J1J'~__~\::Ji~,-;._~~g
~IZ:B..! ~~~- G~_-l~)
co-on:):>------

FINISH

I

712' Light grey banded argillite with veinlets
of Py-Po min.

S!];:-\ T I'; rfl\.sii1"\.l'iIA
COh~;;~NY ret· ,Bischoff Tin
-,.-_:~.---_.M1l11ng Co.
'",LX\ l,n' .BISCHOFF

603'

650'

628' Mineralized porphyry containing PO-Po-Sl­
Casso Min.

642' Fine grained ba!1ded argillite with veinlets
of Py-Po mineralisation

642' 650' Mineralized porphyry containing py-Po-Sl
mineralisation

628'

-..--._--.---
i

~~I
"y.l'

],
],
].
] •
I •
~ •
•~

f •,
•,
••
I
I
I,
I
I
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~- , l\nnles c

1~-~·:t~::·1 I~ter~~::e~~":i~'~~;ey--::'~::-':~-ill:te ":nd "".. ~.·.c ••

"

light-grey quartzite; Weak sulphide min
min throughout, mainly as f.g. disseminations.
and narrow veinlets, with only occasional

'

" veins to 1/8" width. 1:<" carb-Py vein with
. mod. cassiterite min at 50'.
An~les: 35 0 from 0 - 15

50 - 100 tram 15' - 25'
variable 20° - 50° from ?5' - 54'
00 - 200 from 54' - 67'
30° - 500 from 67' - 90'
30° from 127' - 163

I

560186

No notable

B55
330.5°

Strongly pitted,
breaking down.
disseminations.

DIP Horizontal
CO--OED:3--_._--

Massive light-grey quartzite.

Weakly min'd porphyry.
soft and with felspars
Traces Sph min with Py

Banded mid-grey argillite, with lesser
interbedded f.g. quartzite from 233'-287'.
Weak'sulphide min. iiS very narrow veinlets,
generally parallel to bedding.
Angles: 300 from 193' - 195'

00 " 195' - 200'
00 - 30° from 200' - 214'
30° from 214' - 233'
0° - 25 0 from 233' - 287'

END OF HOLE

Well banded light grey argillite. Sulphides I

". sparse.
Angles: 45° to 325', then indistinct but

much flatter.

Light grey f.g. quartzite. with minor
argillite at end of section. Only traces of
sulphides. No distinct angles.

368 '

193'

287'

348'

I I

293'6.1

.Sl~~~:~~; 'fASI>11\NIA
CQ.:,jT'~'Y TIN lUNING CO.
AREA HT. BISCHOPF

287'

348'

193'

163'

293'6"



770H

B56
150.5
l720N
Horiz.

( H)BEAEINCS
CO-OlUlS------
DIP

Well rr~neralized'slightlypitted
porphyry containing Py-Po-Sl miner",li­
zation. Contact angles at
193' : 350

,

213' indistinct

Fine-grained light-grey banded argillite
with veinlets of pyrite and carbonate.

DRILLING COMPLETED

,
I

Coarse-grained light blue quartzite with
indiztinc·t veinlets of Py-Po-Sl
mineralisation. Strong pyrite minerali-'
sation all through.

Fine-grainedinterbanded argillite and 200 -40'
quartzi.te with veins of fluorite. Hinor
Py mineralisation.

Light grey fine-grained banded argillite lOo_30c

with veins of pyrite and carbonate.

No core recovery

Extremely well mi.neralised pitted I
porphyry containing Py-Po-Sl minerali- I
sation. Coarse crystalline cassiterite .
clearly visible in places. I
Contact angles indistinct, but presumabl
lef:'.

MT. BISCHOPF'

213'

312'1 30%

I
329' I,

408' I
I
I

536' I *

I
I

547'I 0

I
I
I•
I

:ecovei" i es,
Ii 70%

6
1100,
I 60
, 50

I~~
. 15
1100

I 90
; 80,
, 40
~
I 10
l 4,

o

COHP:~NY----

193'

213'

312'

536'

329'

408'

Core

*408-4 .8
418-421
421-4f,1
431-441•
45l-4~1

46l-4r.4
464-4Y4
474-4y7
487-4';14
494-5?4
504- 5 1.4
5l4-5.~4,
5~)4-5:-1

534-5~6,
53G-~; 6

!•
<0\0 I

Y I
. I
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ASSl\Y SHEET

HOLE N~;;·lP,ER E56 560188
.. FR~;';--T---;;··-T'-KI~-;;-T-·~n -1~:;~-1 -r-----f"·-·-·
-- 408'--'~--413-;~5 t-'~:::-I-'~:-'r'---'~- .. _-~--~.-

413 418 5 .256 .03
418 423 5 .065 .05
423 428 5 .087 .02
428 433 5 .242 ,03
433 438 5 .406 .04
438 443 5 .653 .02
443 448 5 3.75 .03
448 453 5 .847 _06
453 458 5 .652 .02
458 463 5 .756 .02
463 468 5 .588 .02
468 473 5 1.696 .02
473 478 5 .872 .02
478 483 5 .513 .05
483 488 5 .234 .02
488 493 5 .410 .02
493 498 5 .361 .03
498 503 5 .183 .03
503 508 5 .138 .02
408 513 5 .358 .01
513 518 5 .424 .02
518 523 5 .210 .01
193 198 5 .07 .5
198 203 5 .079 .4
203 208 5 .107 Nil
208 213 5 .047 Nil
428 503 75 .718
438 483 45 1.08

f I~
I I
il
il
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ESt

327
0

1740N. 790',
Horiz onta.1 eo f <;; l)no Ji,U'_

at 256'
258'

oAngles 248' 20

s;.f:.J:~(Jnps
DJ:R

at 227' ~"(?) vein of pure

Q-pY-Po-Cass vein.
Contact. angles.

= 171-208 Qt;;::
cassiterite.

Q-Py-Po-cass vein.

Grey-blue e.g. Qte with cp-Py-Po veins
throughout. Angles of veining with core 10-30

Grey f.g. banded argillite

I
\ Grey-blue e.g. qte. with Py-po veining thr-ou

IF.G. light grey argillite with sulphide

Iveining throughout. Q-Py-Po-Sl vein. ~" ';Iide
parallel to core fr~" 267'-269'.

'I' Grey-blue pitted c.g. quartzite(?) (This
rock could be equally as well a very fine­

Igrained porphyry) Disseminated Py-Po Min.
I throughout Q-PY-Po-Cass veining parallel
" to core from 267' - 272'.
At 281' ~" vein of Q-Py-po.

oI Contact angles 10.

ILight-grey argillite with minor sulphide
! veining.
!
ILight-blue e.g. Qt:; with SUlphide Min in
I veins and blebs.

!
'Fine-grained light-grey argillite alternatingl
',With bands of light IHue c.g. Qt,.:.. core
,fractured from 359'-402'. SUlphide veining
I throughocl t.
!

~ . .
~ L1J;]nt-blr:c e.g. Qtc '\..'i.th st.rong Py-Po j.... ~

'in blebs and veins. Angles indistinct

244'

433'

222'

258'

248'

256 '

324'

288 '

406'

II 266;

269'
I

1 314 '

g:t"iL'L20: AM
A~~~ MT. BISCHOFF

, ..:

222'

220'

248'

244'

256'

266'

269'

314'

288'

258 '

4.0G'

I 324'

~-_... ,.~....-,._--,-,.~ ..._~,.......-.-- .......--~~~_.'" .. _-_..._- .......~.~ .._-'---~ ••._.""-"' ......_,-
,~..::~.o~~._ ~ _.:':_, __.. ._._~~~~:=:.~::2:.:'O"~ __.. .. J~,~d~.~~~·1

1
0 ; 171' I Light, gr,;,y,bandcd argillite \'IIith strong 10-30

0 I
I Py-l'o velnlng.

I 171' 208' IGrey~blue e.g. Qte wi~h Py-Po veining thr-out 20-300

I I
1 208 ' 216 I IQ-Flourite-py-po-s~ vein.

i 216' 220 I IA:9::: :\::~' -:: '

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

'.
1
I



560J90
DIP
co··onno------_._-

Drilling completed.I

I
I

I
i
I

!
•

.~_Q~~;~.~.:~FY
ARE-Xi--- I

i
--~-~-'~----'--~~---'-------------'I'''(-'--'''--P'' .

FF:.O;;I f rro ~ CORE ))ESC:HIPT;:~ON . --,. ~o ~o·
___-..i'~!:l:.S,~::?...22.~..., .,

,~< 4~:-'r:~OI F .=~:~~~=<:~lli~~-~:~:46 I and at

1
450 I 'approximately. '

. J.," nuggets of pure cassiterite.py-Po veining
throughout.

I
I
\

!
I

.......'__~_v.~":,

( ••'j 'J' J';

'11
]1
]1
]1

11
]1
JI
)1
I I
JI
, I

II
I
I
I
I
I
I
I
I



12%
20%

fcOre~-"""

~recover
:.'O_""',"_~_.- .....
ies

100%
60%
60%

100%
56%
66%

100% j
50% .
30% 1

60% I'
60%
25% I
75% !
80%

I 100%
I 70%

I
60%
35%
40%

I 55%
70C:·G

I 60';~

I ~~~
! 100%
i 100%

I 60%
£<0%

I, 100'%

I
50%

100%
50%

9%

560:1.91

294'
305'
310'
315'
319'
321'
324'
361'
365'
370'
378'
385;
390 '
392'
397'
403'
406'
412 '
415'
420'
423'
425'
429'
432 '
433' .
442'
446'
451'

288'
294'
305'
310'
315'
319'
321'
324'
361'
365'
370'
378 '
385'
390'
392'
397'
403 '
406'
412 '
415 '
420'
423'
425 '
429'
432'
433'
442'
446'

0.859
0.734
1.59
0.049
0.040
0.016
0.014
0.008
o.0lD
0.010
0.019
0.202
0.105
0.019
0.030
0.022
0.019
0.041
0.033
0.009
0.012
0.014
0.016
0.004
0.014
0.014
0.018
0.009
0.012
0.028
0.028
0.03
0.012

0.013
0.017

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5·
5
5
5
5

5
3

B57

I
I

I
I

263
268
273
278
283
288
293

303
308
313
318
323
328
333
338
343
348
353
358
363
368
373
378
383
388
393
398
403
408
413
418
423

428
43::'

1',SSAY SHEET

258
263
268
273
278
283
288
293
298
303
308
313
318
323
328
333
338
343
348
353
358
363
368
373
378
383
388
393
398
403
408
413
418

423
428

~;;;=-r--;;-J--\~:~~~1 '~;-T_==_Grom~~::Go
. 208 I 213 I 5.6 208'·· 211'

213 218 5 1.1 211' 215'.
218 223 5.3 215' 220'
223. 228 5 1.0 220' 237'
228 233 5 0.3 237' 244'
233 238 5.3 244' 247'
238 243 5.1 247' 248'
243 248 5 ,2'
248 253 5 .6
253 258 5 .3

JI ,,~"I

jl
]1
)1
JI
11
11
)1
)1
11
j I
J I
) I
1I
]1
)I
]1
I I
II
J

I



Indist:inc

40°_60°
Indisthc

40°_60°
ying)

30°_500

I
Indisti,nc

va

weak-med.

minor

D~8

150.5
0

- 1710N 785W5 fi 0 I G ')
__ 450 ) j. 'U r-DIP

l1',)Lj..: ; ~" .::~_~';'".- _.- -------- .._-_.~

r:J-_~?:.~"{]}}.0~_J l'1)
CO-OR0S
--~-----

light-grey qte with
py min. throughout

qte with bands of fine-grained
Parallel and cross-cutting veins
166' - 167'. Q-Py-Sl vein.

coarse-grained light-blue qtz with
sulphide veining.
strong sUlphide veining 145'-153'.

= 138'-162'

pine-grained light-grey ~anJed argillite
with py veining throughout.

Light-blue
argillite.
of py fr.om

Interbanded fine-grained qtz and light-grey
argillite in places strongly faulted and
breccioted. Parallel and cross-cutting py
veining throughout.
At 109' 1" py-flourite-Sl-carbonate vein

(but

1

= 138' - 162'

Coarse-grained light-blue qtz interbanded

IWith light-grey fine-grained ar.gillite.
Minor py veining throughout.

MT. BISCHOFF

199'

138'

177'

254 '

196' 1= 138' - 162'

229'

162 '

317' Interbanded coarse-grai~ed qtz and fine­
grained light-grey argillite.
Parallel and cross-cutting sulphide veining

f throughout. (ind; stinet)
I

339'61= 138' - 162'

409' IStr0l1g1y mineralised pitted Q-P prophyry

I Icontaining Py-po-cassiterite mineralisation.
I I Contact angles at 339'6" indistinct.

I i
1427 I ~ Grey-blue coars--eqraincd IrQte" in places
t ; Il argillit.e ll

•

S'~'''-\ .::L;
----~-_._-- .-

ARE.!'\---

138'

94'

162 '

254'

271'

2,29 '

199'

177 '

196'

104'

339'6

317'

409 '

~."",,,__,,·_,-,__,,,",,,",,, ......... hfti~·"""-'-''''''''-'''' __'''~~-,",-_' ~~''''''''''',~'''''''i__''''~.-'''' ·.'''' •• ..._:,_._~,_, ...~.,.,.~",-.., "

, ,- C. t:o DFROiJI ~ '1'0 COHE DESC7{IP'l'lO~1
_______----,---,' l--_n~T._:I:~.-.'.!3.·.. ~;"""'".............--,.,.~_.i.__..,"""",.=-_;~ ..~.......... ~,,= .... .....__._.___......,......_. ..."....'_...,._ _ M_. ~ _ .~ ••

o ! 94' IInterbanded fine-grained'. qtz and light-grey

l
argillite. Parallel and cross-cutting veins
of Py' throughout. .
Hinor carbonate veining ,-

IAt 34'1" vein of py-sl-carbonate min

I
104' Fine-grained

disseminated



CORE IECOVE"J:ES

I
I

Hold abandoned.

453' I No core recovered.

I

440' I 100%
445 '. 10%
446" 70%
450,1 6'10
452 ,I 5%
453,1 NlL'

446'

452 '

439'6

439'6
440 '
445 '
446'
450'
452'

~-----_...
_b '.i-,\L~.,~:i'!': }i9.)·~_~_~:_~~;.'~:~L~~g B 58
£OI'L~':i:iY ~}~h.f\.~}::S"~_ (i\l) t-

1"'" ~~;"""" 5 6 0 1. 9 3 I
~-r-;~:;--"- --;;;~-;;;~'~-;'I ;"J~>;- ---"'~"TC:-to"TI

, r _ -' "'-' n... - J. '.J. _" Anq.1 esC I
"""~~d,,,,,",,-~"""""":"~__~''''''''''''''__' =-<'''' ''''_-......................_ .....- ............. _--.. ............. --...<--t.--.,..~-_ ... _- "

427' I 437' IFine-grained light-grey qtz. with disseminate4 d' .
I f . . . h h t 51' htl' ill lstlnc.g. FY-po mln. t roug au'. 19 y pltted.

I· -.
437' 439'6, Strongly brecciated and sheared fault zone

I
i consisting of puggy qtz~argillite.

446' IFine-grained li~ht-grey argillite

452' Coarse-grained grey-blue qtz with minor py
min.
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I

..

100 49

300 56

AS"?\Y '-IT"r-~~~~~~~-~_::.~--

flOI~E ..l';'1J;iFn~B B58
...-..r__""L_"'~~"--"-"~"","",,""~-"

FROH ! T~.,..J ('!IDTE ! Sn%.'.- -~ ..............

339 344 5 0.080

344 349 5 0.021

349 354 5 0.010

354 359 5 0.019

359 364 5 0.329

364 369 5 0.633

369 374 5 1.276

374 379 5 1. 592

379 384 5 0.180

384 389 5 0.094

389 394 5 0.124

394 399 5 0.033

399 404 5 0.247

404 409 5 0.221

339 409 70' 0.35

359 409 50' 0.47

359 379 20' 0.957

i
I

I .

I

II
i

! i •: I i, i

'b
1-"Y~

1­
]-
]-
1­
JI
11

)'-

i l
]1
]1
]1
]1
jl

11
!I
11
11
4

~ I
,

~ I



Indistlnc

785W

..

strong

B5:J

330.5
0

1735N ­
_45 0DIP

B )'~I':.l'(C, '\~:0_.J_~)

S:O-'O:~j");;'

vein

qtz and argillite with weak­
veining. mainly parallel to bedd-

Interbanded
moderate Py
ing. ;

Q-Py-Sl-Cassit.

Interbanded qtz and argillite with
sulphide veining.
At 131' 1" vein of Py-Sl Cassit.

140' 2 11 II II II It

Drilling suspended

335' - 351'
349' - 350' Q-Py-Po-Sl veins

Fine-grained banded light-grey argillite.
Moderate pyrite-pyrrhotite veining.

C.J. wilfrey qtz with bands of broken and
br~cciated Randed argillite.

C02rse-grained light-grey slightly pitted
IQtz with disseminated SUlphides throughout.
'l'his rock resembles porphyry in places.
From 465'-465'6" puggyargillite.

Light-blue coarse-grained Qtz with thin
brecciated bands of argillite. pyand
flourite veining thronghout.

I Interbanded Qte and argillite.
Py veining throughout.
294' - 305' strong Py-po and Q-Py-po-Sl

veining.

coarse-grained light-grey Qtz. slightly Indistirr:

Ipitted. Py min in veins. blebs and I but
disseminated strong sulphide -Q,mineralisatio~mainl6
at 399'. 403'. 411'. 415'. 30-40
In general medium-strong sUlphide veining
from 386' - 415'.

114'

127'

151'

210 '

243'

426'

472'

446'

208'6"

1386 '

127'

80'9"

114'

151'

208'6

210 '

386'

243'

440 '

426 '

"':":~~-~--='-';-'~~'-~'"''''''''''''''-''''' .-

'Y~I -_~-~n~:\i_)~~""~; ;~IIOFF
I
1
--F-~'o7~-'';;,~ '~i~~--~;:;~-;""c~'I;:~·",.;""'-'~'-"-----~'-J1C :·-;:.:~·T(:

.' '" j.' ~. t' .l.J .v~.... n~ - -",-J'" " l ... l1cr]r's '
._........._=~"'""'~.: ,",._.~"_w«:,,,, . - ...._.·......._~ ....-=_...........-.--.....,._ ....,._....r~~ ~......__=... _~-.. _;,~_ .•._........_.,_......... ~ ... &

"0 I 80' 9..1 Fine-'grained banded blue-grey argillite 1300 _40 0

with weak-moderate parallel and cross-cutting
vej.ni~g of pyrite-pyrrhotife-flourite.

Interbanded fine-grained argillite and coarse 300 -40
grained blue-grey qte. Weak~moderate paralle~

and cross-cutting' veining of pyrite-pyrrhotitJ.
Minor flourite veining.



132

137

142

147

294

299

335

340

345

386

391

396

401

40.6

411

137

142

147

152

299

305

340

345

351

391

396

401

406

411

415

0.039

0.067

0.053

0.012

0.057

0.046

0.242

0.135

0.213

0.016

0.025

0.023

0.015

0.019

0.020

560J9G

150 46%

350 47%



In::1i ~';_.

til"C'l' .

Indis­
tinct

. 30-500

Indist:in

(:,. \,...0

1030

455 N.925W

Hor. 5 6 0 1 3 ~'

otz and dark grey
tllroughout.

F.g. light grey v.rgillite with weak
veining of carbon&ce and Py

Light grey argillite with strong Fluor­
i te ve ining .

Massive Py-Po-Carbonate-Sph vein
contact at 296' : 20

0

Light grey argillite with Py-Po-FI
vei ning

Drilling complete,:.

strongly brecciated fault zone (brecc­
iated argillite?)

Light grey argillite with strong
Fluorite veining at 213': 2" Q-Py­
Po vein

Strongly mineralised Q.F porphyry
containing Py-po-cassiterite vein
Contact X's at 133'6" indistinct

o
at 265: 45

Cavity

Iwell m~neralised Q-F porphyry con­
taining Py-pO-Cassiterite min.
Contact X's : At 340' indistinct

At 423' : 500
,

is very leached from
from 360-365'.

Light grey argillite in places --?

le. g . pitted qtz.
Py-po min. throughout:
at 311' : 6" vein of Py-Po min.
from 329-338 strong Q-Py-po veining.

The porphyry
1340-343' and

•
:rntcrbedded e.g.•
largillite Py Mi.n

Interbedded qtz and argillite
Crosscutting and parallel Py- Carbonate

land Fluorite veiniag. .

I
c.g. blue grey qtz with weak Py veining
Strong Py veining from 152'-161'.

Fluorite-Carbonate-Q-py-Sph vein.

Ht. Bischoff 'Hi Co. BE.:''cl~:I:i:~c;~; U,;j
Mt. Bisc!10ff CO~=-OR~:§.

DIP

166

291

286

196'6

33'6"

I
340 (·?)l

423 I

~

161

338

I

o

198

97

137

166

340

161

286

291'

265

196' 6' 198

423

338

133' 6' 265

jl
,

JI
]1
]1
11
11
jl
)1
]1
).
i I
II
I I
]1

11
11
11
11
1 I
,I



I

I

100
75
50
40
50
30
65
45
60
50
50
40
25
25
30
20

428
432
439
444
448
450
453
455
458
459
460
462
464
466
467
469

423
428
432
439
444
448
450
453
455
458
459
460
462
464
466
467

1\(

I .... I " ""'J' v c!-~!-T.] """ i r .. ,_,,-, -... ~ ,;) 11:,', .

j " bHOJ~=~; ,_,B_60~ •• -1-~~PCh k'ag.AZO 1;;op5~:o~! 8 _11 -':R~:;,,_J_~_. __L~ID'rH ",L._o/~n ~:--~i----t ._ _ .._~ _

'1 161 161 II' . I .024 'lcore ReCOVeri~S I

J 233 238 .108 .:;:88' 292' 75

JI ~~~ ~:~ :~~~ ;;~ ;~~ ;~
248 253 .141

j I ~;~ ;~~ :~~;
263 268 .066

] I ;~~ ;;~ :~~:
278 283 .028

~ I ~~~ ~~~ :~;~
LI ;~~ ;~~ :~i~
I 306 311 .028

311 316 .0392

JI 316 321 .039
321 326 .027
326 I. 331 .276

JI 331 336 .229
336 341 .287

I
341 346 .156i 346 351 .182
361 356 .177

II ;~~ ;~:. :;~i
366 37c. 1.54

i I ;~~ ;~~ :~~~
381 386 .277

II ;~~ ;:~ :;~~
396 401 .425

J I 401 406 .346
J 406 411 .365

411 416 .261

II :;~ :;~ :i~;
426 431.. .012

1 I 44 3361 436 .023'
i 441 .008

441 446 .011

I I 446 451 .020
451 456 .019

II
'I



I
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I

5601.39

AABl
J'-'~D·I··rs (,:)... J'..ti- •. 'I. r~ ....J~ ! 1-----_._--.--
Co-on;);,
DIP

MassivE vein of qtz, py, cassit and fluorite

Massive vein -'qtz, py, cassit.

Por.phyry with disseminated sUlphide and
cassiterite.

Dnlomite breccia - pyritised

Qtz, py with minor cassit and galena

Dolomite breccia, pyritised

Porphyry with py and pyrrholite

II II II with
minor qtz veining and pyritic bands

Quartzite - fine grained

Argillite/shale/siltstone

Argillite -black/grey. pyritic

Ti,SH'.lHA

1.AA
!'iT. BISCHOFF

I
I
I
I

212

132 i
141 I

143 '6,,1
160

I

I
!

ST_:\~;.ll:
- __..._0'- .. _"

212 234

34 241

241 2'72

272 283

283 ! 292

~06 •6" I292
•

306'6" i 326'

I,
I

.'b

31 "Y~

')1

]1
]1
II
JI
1-
)1].].].
].
1·].
1.
o

1·
"! II

'.
"•il

• •
~ •



ASSAY SHEE/JI--------II~

JI
11
]1
]1

11
)1
)1
I I
)I
1I
1I
1I
1I
1I
1I
1I
1I
1 I
I

110

115

133

134

135

136

139

144'6"

145'6"

161

162

277

281'3"

115 5

133 18

134 1

135 1

136 1

139 3

144'6'i 5'6"

145' 6 ,,! 1

161 15'6"

162 1

277 1

281' 3" 4' 3"

295' 13'3"

.250

.075

.094

.062·

.290

.145

.051

.076

.004

.096

.030

.750

.02

I,

!,
•I•



560201

65

-50"

-.

argillite,

.~'::'_'--_.- .". -- - -_.

_g!'~l'~~~L~G'i_j£1)
CO--(li~0'i

DIP

Overburden with fragments of
siltstone and dolomite.

Serpentinised dolomite

. -
.L,h.:J.·:l':~..!...L1.

59

74'9" Dolomite breccia
I

75'3"1 Porphyry

85' 6" Dolomite breccia

86'6" Serpentinite

95 I Dolomite breccia replaced by 3ulphide (cassi )

~42 '6 "I Dol~"e breed. wieh vcini"9

I 146' I Barren dolomite breccia

I 156 Porphyry

l26' 6" i Qtz, sulphide and porphyry
I I

253 I Pyritic sand

I
255'61 Qlz, sulphide, minor casslt

259'6J Argillite/siltstone, minor sulphide
I

268' 6 'I Siltstone/quartzite

j274'61 Argillite/siltstone

1276 '6,1 Greyshale/argillite

1

278'6'1 Argillite/siltstone

279' IS ,I Shale'

I
288 '6'! Argillite/siltstone,,
297' 6 ,! :\rgillite/quartzite

! I
•! 302 I Silt3tone/quartzite I

Co~,~~\r.~X Al\A
AR~A MT. BISCHOFF

40

37

42'6"

146 '6"

•

[~R~_J '1'~, .T=--_.~_~:~ J~:~,~I.;;~~r . ' ~-fK~sl~_;~·

I 0 I 37 I
1
424

'60 " I
III

Dolomite breccia

Replaced dolomite/dolomite argillite

46' 6" I Dolomite serpe~tinised
I I

51 Dolomite breccia

-
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I
• ,I

37 43'6 11

I
6'6" .035 ,]. r

43'6" I 45' 1 ' 6 11 .085
•

45 67' I 22' .015J. "
67 68 1 .140

68 69 I1 .770]. 69 70 1 .070

]. 70 71 1 .290

71 108 37 .065

• 108 109 1 .250 IJ 109 110 1 .105

I• 110 111 .002

]

]• 111 116 5 .008

117 119'6" 2 1 6" .110

] • 119'6" 123'6" 4' .002

126'6" 156 29' 6" .025

I• 156' 166'6" 1 1 6 11 .160

I166'6" 174'6" 8' .02 :.

1• 174'6" 178 3 ' 6 11 .730

178 181 I 3 .095

• 181 184 I 3' .090

184 253 I 69' .020

• 253 255' 6" I 2'6 11 ,420•

255'6" 259'6" 41 .320

i • 259'6" 265'9" 6'3 11 .010

I •• I .

••• I I

I
•

I I I Ii I• I I
i i

,

I,
I I!

I I I



:.
53 54 Barren dolomite breccia.

560203

ME3
180

I

Dolomite breccia. Qtz sUlphide and minor
travertine veins.

Black argillite/argillaceous siltstone with y_

Dolomite breccia, minor serp, Mn02 qtz and
sUlphide.

Dolomite breccia with some replacement by
qtz sulphide and travertine, Mn02 veins.

Dolomi~e breccia, minor travertine, serp
a;)d sulphide.

Dark grey argillite/siltstone with py.

Dolomite breccia brucite marble with
travertine veinlets, minor disseminated
sUlphide.

Dolomite breccia, disseminated py with
. qtz, py veins.

161

,
. I

1861

I
196'

244.

I
305

336!
345\

359!

I
I I

II I, tf i! !i

c:rilh rro';,
~J .J .: I .'. 1 •_._-_._.-
('qt~~L;'Y AAA
Z\fcL\ H'r. BISCHOFF

54 81 Dolomite breccia with qtz, sUlphide, cassit
in veins - disseminated.

81 111 Dolomite breccia. Minor serp and travertine
veinlets.

161

244

305

345

186

336

I.

120 137 Dolomite breccia, minor serp. chlorite with
travertine.

137

111 120 Dolomite breccia, argillaceous somewhat
sheared with minor cassiterite and sulphide.

196

t- """""'.or"-....~~,_.......__.__._,..._- ......_.............__' • .-... ·.--,.,.--t'.~-....T...~~.... ~._"A.(,.,

1"1'0;·[ t TO: CORE DESCJ'U I"} I Cil i C. to )j
. ~ . t ]\..:1qlcs (,

--:-l-:~~~::i:,Y -:ep;::e~~ite cla;;~·---_·

43 53 Dolomite breccia, partially replaced. Veins
with qtz, fluorite, py, cassiterite,
chalcopy.



31 1 3 11

32'3"

33'3"

35

41

43

45

51

52

76

108

130'3"

164'6"

203 ' 6"

225

250

262 '10"

298' 4"

335'10"

343'11"

32'3"

33'3"

35

41

43

45

51

52

64 1 6"

79

120

144'10"

186

212'6"

240

251

272'6"

1301'6"

337'4"

346'3" •

1

1

119"

6'

2

2

6

1

12'6"

3

12 '

14'7"

21'6"

9'

15'

1

9 '8"

3 1 2 11

1'6"

2'4"

• 510

.300

• 0.54

:370

.010

· 270

<.04

.130

<.020

..(.016

..::.015

L.007

<:.015

<:.065

<:.018

.020

.(..020

..(.008

L.,.028

.005

I
~
!

!
I

I
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1380

888.18N 3437.8W
-750

with minor sUlphide _

Dolomite breccia with ffiLnor EUlphidc along
interfaces.
108'4" 3-8 m/m sulphije vein
108' 10" 7-10 m/m 9/3 sulphide vein
10 9 ' 1 " 6 m/m
Ill' 5" 2-5 m/m irregular sulj)hide vein
113-118 heavy irregular 9/3 sUlphide. veining

Dolomite breccia with py, travertine and
Mn0

2
veining some pals serp and zones of

brucile? marble.

Grey argillite/argillite siltstone.

Grey argillite siltstone.

Dolomite breccia "'lith !'linor quartz veining
and sulphides

Dolomite breccia with py, po, chalcop::,' and
cassit .

Dolomite breccia
82~ 5 mlm py vein
89 8 m/m qtz vein

Dolomite breccia with some travertine/Mn0
2veinlets.

Dolomite - slightly brecciat~d with some
travertineipy veinlets.

Dolomite breccia - minor py, and cassit.

Dolomite breccia
(cassiterite)

MT. BISCHOFF

,
i,
!
i
!
I

209 I

57

316

310

94"

249

169

259

j
•

271 I
06 '6".'

I
I

lLT"~~_~'J~ lJ.'AS1..1;NIl\
eO!"~'--:l"""VA"\A

.....:.:...._:-_::.:.:._:.:.::'_~~ l,.

67

94

259

249

271

169

209

310

306 1 6 11
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._~~::!:..Ju.:::~~.-..,~L_,~~~~._~co:~_~~:~~::::p~~.::~ ~_._" ~~~__.~ ~ESf,l.~,§:,
I I 33 I Poor recovery I! O. I '.! 33 38 I, Dolomite breccia

I 38 46 l Clay with dolomite breccia

I I146 56'6"

I 58' 6"

]1
]1
]1
]1
]1
]1
]1
11
11
)1
] I
] I
] I
1I
11
, I

1I
1 I
4
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35 37 .2 r .002
37 38 1 .11
38 44 6 .008
44 46 2 .030
54'6" 56'8" 2'2" .001
56 ' 8 " 57 ' 8 " 1 .010
59'6" 60'6" 1 .035
63 67 4 .028
73 74 1 .025
74 75 1 .240
75 78 3 .014

82 98 I, 16 <.003
98 99 ' 3 " 1 ' 3 " .035
99'3" 103 3'9" <.02
103 115 12 <.005
115 117 2 .055
117 118 1 .150
118 123 5 .(..02
128'6" 139 10'6" -6.001
140' 182 '9" 42 '9" .(..045
182'9" 185' 2'8" .110
185 186 '7" 1'7" .020
202'3" 203'3" 1 .570
203'3" 204'6" 1'3" .230
204'6" b08'6" 1 .160
205'6" I 223 17'6" L.020
223 232 9 .085
232 234 1 .070
234 242 8 .001
248'8" 254' 5'4" .035
254 259 5 .170
259 267 8 .013
267 269 2 .130
269 298'6" 29'6" ..::.025
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56020 ~'

AAB5

""

Pyritised prophyry.

"

Serpentinite with some qtz-py veins.

Serpentinite vein. qtz-py-po-flourite.

Dolomite breccia with qtz-sulphide veins.

Dolomite breccia.

Massive vein, of quartz. Silicified serp­
py-po-gal~na-flourwith occasional discreet
qU3.rtz veins.

Dolomite breccia - serpentinised with minor
flour. and sulphide veins.

Argillite/dolomite slightly brecciated.

Argillite/sillstone/quartzite.

281

316

286

•

1289
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146 154

154 171

171 178

178 185

:'..85 186

185 222

222 225

225

281

286

289
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I

.025

.090

.06

.045

.060

.02

.110

.090

.030

.080

.380

.300

.130

.740

.030

1.75

1.500

9"

1

8"

8'

1

10

1

1

1

1

1

·7 II

1 1 7 11

8'3"

1'9 11

A}\B5

I

I
I
I

218'8"

194

186

286'6" I

284'10 11

283'10"

266'6"

276 ' 3"

270'9"

224'10"

230'6"

223'3"

251

281'10"1

273'3"

282'10"

I

222 1 3 11

185

186

210'5"

285'10'

283' 10'

223'3"

272'6"

269

256'6"

282'10'

275'11'

280'10'

249'8"

284' 10' 285 '10"

229'11'

281'10'
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48 ' 8 " 74 ' 2 "

.
gre~sen zones. Minor

45
0 5 () 02 0 ~_____ j

' ·"-"'~......-.=o.__",~L".. !

argillaceous sandst(

A2\B8
0660

vein and disseminated
sulphides throughout.

- folded and brecciated

.t9 Ll.~~_E~J~:;_;:';~B:

B~;I,E~1\:Q;-;_( H)
CO-QRD-2.
DIP

Porphyry. Tv/o small oxidised
carriterite throughout.

Quartzite.
Qtz filled joints and breccia fracture.
34'6"-35'6" heavily br'ecciated and tourmalised.
'rourmaline "v8inlets" oxidisc:d in part. Qtz
filled joints with cassilerite.

Siltstone and shales
sulphide veining.
445'9" 446'5")
448'4" 449'8")

Shale and siltston~ - in part brecciated and
contorted. Qtz-tour-veins
58'0-60'3" Quartzit~.

Quartzite

Argillite and siltstone and shales with
irregular qtz veining, boudinage.

Quartzite - siltstone veined Qtz ­

Qtz-py-cass veinlets.

Siltstones/shales/quartzite

Arkosic sediment/shale. Quartzite bands.

Rhyolite. Argillite/quartzite breccia and
bouJin veined by pyrohotile and pyrite.

Argillite

Qtz-Feld. Porphyry.

Quartzite bands and shale interbedded pyrite,
pyrrbotite, carbonate veins.

Ba:1ded argillite/quartzite and shale. SOC'te
SUlphide veining.

Argillite/siltstone/shale - well bedded.

, l'>.rgillite with quartzite and tourmaline
carriterite veins.

!

I
I
•t
I

!-iT. BISCHOFF

17

41!.r"

365

463

375'6"

394 I
414 I

I
452' 9"

I
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ARFZ,
-~.

5

17

41'4" 48'8"

359

365

52' 9"

394

414

74'2" 113 '

113' 250 ' i

I
250 266 I
266' 283' 6:"

283'6" 321'71"

321 '7" 348' 11"

348'11" 359

375'6"
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AAB 8

463

145

315

285

395

ASSAY SHEE11

----~._-

385

455

135

275

305
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o 5 5
15 10 1600

5 10 1200

" 750
" 700
" 350
" 300
" 300
" 200
" 200
" 120
" 900
" 500

11 200
50

240
70,

900
600
100
250

80
110
700
850
400
250
700
850
150

2000
850
750
900
450
600
200
500

2200
350
750
500
250
200
200
200

31$
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]1
JI
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560211

n.L

DIP,

r l\..J j ,j, '. \ .' .•
~~ --. --. ----_ _-

CO-Oj~j)s.---------

END OF HOLE.

Very h..i.qhly pyrrhoti tic mineralisation
with talc or carbonate locally importan ;
no.pyrite no dip decipherable.

Green rock, fine-grained, wi.th patchy
pyrrhotitic-carbonate.

Footwall' Shale - massive, dark gray,
hard, finely sandy. Dip at two points
60

G
•

Dolomite

Greenish lJyrrhotitic (505ft oie; not
"kernel ore" but probably same

'composition, talc not abundant;
carbonate fairly plentifUl; no pyrite;
68 - 78 green but low in pyrrhotite;
carbon_~te important 110-138.

i
I
!

VI,.
'-'.' ,

,,;:);1>. MT BISCHOFF TIN MINB----

18.7 51.8

51;8 153.1

153.1 164.6

164.6 170.9
I

i
170.9 214.6

.........-.-----_.... ,. ._-,,~=,,- .._~.....,.---..-_....__.....--..-...........-..._----------

FI'C)" I 'f0 ',;'ECO-~ COT.,.~F, DE·(:("'l'ID~lT.('N• \...>:. _ - hIEH.Y ~ .......~ '\. - - '-'-__. .,~_.~._"_I~...".. -'~.,~~-~""""'""" -.-.. _"'_....._.........-..-......~~u__. -_.....-_.......""'"

o 18.7 I Weathered mineralised material.
•
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Pieces of caved material

o 20.5

49.0

56.0

60.0

I
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o 5.7 I N9t cored

5.7 12.5 Dolom:Lte brecciated 'Idth 20"/0 White
carbonate and 2"/0' sUlphide (pyrite­
pyrrhoti tel

•

tite

560213

?yrrhotite-

D4
)'!I'c>n. T.t.·~,,~__.(:l)
CO-On.DS---------
RIP

Whi t!:.....£."!Fbonate (50%). dolomite (40"/0)
pyrrhotite-pvri te' lO~{

Dark talc band3 with
pyrite, in dolomite.

9 inch band green "kernel" ore, then
talcose. rock with 5% pyr~hotite-pyrite

Last 2 feet has 60% ~ulp~ide.

Dolomite

Dolomite; 0.9' high pyn:~:otite at 91.4
remainder carries le~s t~an 3"/0· sulphid
and small percentage of carbonate. Fr m

o94 to 100 ft. good beddi~g at 30 to
core axis. Beddi~q dips EOo ?

Carbonate and Dolomite wi th 10%
pyrite-pyrrhotite (trace chalcopyrite)

Dolomite, l~/o carbonate, ~/o pyrrhotite
pyrite.

Pvrrhotite l60%)-C2"::c:-.::-::e-some talcl
sharp contact at '02.2(;; _: -:::dding appt::ZL"t'S

to dip steeper then: ~:'

Shalev band - hard, ca=~: grey, $iliceo s;
some riotite; 10"/0 P::~:r:'.:: -::ite. Bedding
dips 40°

Ta1c-Eyrrhoti te-caL'::::'cn:: ~ e-pyri te;
sulphides 50"/0; 'bedei:-,g -= :..ps 45°.

P?lornite with less than 5% carbonate­
pyrrhotite except for 6i~ch high
pyrrhoti te band at 126. c' '. Bedding
dips 20_30

0
_in three pI::;, :::es.

Talc-pvrrhotite-c2r~a~=~~.

.Grey sandy shale, wi cch :: ew very small
widely spaced areas -& ','" :"ns with pyrrh

d ' d' 50° cbed ~~g lpS to 30

MT BISCHOFF MINE

171.2

73.6

78.8

22.2 I
63.8

131.9

t
I

117.71

ill.l

151.2

84.7

181. 3

1

1193 .J
j 1

I !
• •, ,

22.2

73.6

18.2

78.8

111.1

117.'7

63.8

131.9

171.2

151.2

181.3

-84.7
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56021'1DIP

END OF HOLE 240.2 ft.

Weakly pyritized dolomite with carbonate

Dolomite, some \vcaldy pyri tized fragment

Gray shale, probahly footwall shale, har
sandy, massive; One dip at 60° (Has tin)

Fine white porphyr.:;, 5% disseminated
pyrrhotite, little pyrite.

190-193 "Kerpel' type pyrrhotitic minerali1zation
193-215 High Pyrrhotitic (60%) mineraliz -tion,

. fine grained, hard.
215-220 Light pyrrhotitic mineralization

I
I
I,
I
I
•,

I
I

225.1

240.2

~.:~r~. i\'_~·i;,
.-------

217.1

225.0

1
·-;;'"a'7.~·j·:;·~i~Zi:;(ijTM~_~7,~{~D~;;-;t·~~7~·~~;-~·-_·_~·-~--·r"--··-·-­

._=~~·~..t_:_".....;::2~!~Li-"-·-·~--··------~:'·_::" __·_----_.~----~_..- .._.__._.,.
I 0 93.5 I i 0-4Q Not cored . .
I :. 40-95 IJight grey do1Qmite; indistinct•

i brecciated appeara~ce; trace Pl~ite alon
fractures

93.5 1130.~

130.0 I l85.~
1185.5 217.4



•

END OF HOLE 80.5

I

I
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:~ ~b,1 j.'fif)2v",,,,, BlSClIO,FTIN ffi", ~~;~~;~~S liil 560215 I
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.~ ·_·:---=:r-T=~~·~ot~o:d·_----~---·~---I
, I-} 40.7 72.6 .40.7 - 72.6 Porphy.r:Y white. with .

JI 72.6 80.5 :::::::: ::::~l:i::::a:::i::O::r:::h II
j pyrite
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'<'Ll

Pale grey sandsl:onc-strong pyrite development
in patches.

J?EhI;l ;JC:'~§_..Dj)
co-QI0?Q
DIP

Pale grey sandstone with minor breccia.

D:::"rkgrcy sncQrcd mudsl:()ne-rninor pyri t,e

Vesicular basalt

Basalt

Predominantly pale grey sandstone or coaJ~se

siltstone.

Baked coarse sandstone

Predominantly breccia (dark grey mudstone
blocks in siltstone) with bands of sandstone
and siltstone. Few carbonate veins up to
J.," wide.

Dark grey mudstone with minor siltstone and
breccia.

Coarse ferruginious grit. (End tertiary rocl,s)

Fragments of grey siltstone and mudstone

Predominantly fawn sandstone.

1'5" baked grit and yellow-brown sandstone
followed by ferruginous grits and sandstone

\-leathered broken basalt

Large fragments of grey siltstone and mudstone

Yellow brown sandstone

Basalt

Grey- sandstone and siltstone

Breccia: black ~udstone blocks in siltstone
matrix.

Weathered broken basalt fragments

Laminated dark grey mudstone and pale grey
siltstone.

I ,

I
I

p:>i Cl 81
•

88 10 91 11 I 24

80 8 88 4 40

88 4 88 10 100

70 8 80 8 20

SOj'l~~;Y

]\RE!~

52 5 70 8' 97

02 8

91 11

00 8

93 4

97 5

106 10

123 4

129 1

132 6

1149 7
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1170 3

. 175 8 180 6 97

DIP

Dark grey mudstone and siltstone~ Stron
developed purple flourite and corbonate
.veining with minor pyrite.

Siltstone ana dark grey mudstone with
numerous small fluorite, carbonate and
pyrite veins.

Predominantly dark grey mudstone with
bands of siltstone and sandstone.

Predominantly pal'" grey sands·tone 1tlith
minor mudstone and siltstone

Sandstone with minor fluorite quartz
. and pyrite.

Sheared dark grey mudstone and siltstone
minor pyrite

Breccia (sandstone a~d siltstone frag­
ments in a mudstone matrix). Strong
carbonate veins at 208'.

Interlc,yered breccia and sandstone
surfaces of sandstone layers non­
uniform in orientation.

Sheared mudstone and breccia with a high
proportion carbonate and pyrite.

Dark grey sheared muQ±one and breccia

Predominantly pale grey sandstone with
minor mudstone.

Interlayed sandstone and breccia
(sandstone blocks in mudstone matrix)
with abundant pyrite throughout.

Dark grey mudstone.

Sandstone and breccia.

Sheared Dark grey mudstone.

Pale grey siltstone ,~ith minor S<:lnd­
stone.

ly

.

,
,
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qark

pyrit.e

in

carbonate
334' and

Grey sandstone with minor pyrite.

Predominan,tly pale grey sandstone and
breccia •

Predominantly dark grey mudstone with
minor siltstone and breccia - pyrite in
minor amounts.

siltstone and mudstone with minor
breccia.

Medium grey sandstone - some
ve,ins up to %" thick between
340' •

Medium grey sandstone with minor carbon­
ate veins.

stone.

Predominantly breccia and sandstone with
Wijl0r mudstone.

siltstone and mudstone - numerous
carbonate veins b(,tween 299' and 300'.

Dark grey mudstone.

Black n\udstone with minor pyrite,
fluorite and carbonate mineralisation.

Low grade mineralisa~',ion in dark' grey '\
mudstone. Sulphides include pyrite,
jamesonite and sphalerite in a gangue Of~

quartz and carbonate. ~
, ~

Intense mineralisation - massive james-,
onite, sphalerite and pyrite with .
fluorite and quartz in dark grey mud- /

Dark grey mudstone (laminated) with
minor siltstone and breccia.

Fluorite and pyrite mineralisation in
dark grey mudstone.

Low grade pyrite mineralisation
grey mudstone.

IPredcrninantcly minor carbonate and
,mineralisation in black mudstone.
I
r

286

291

296 0

301 0

379

326 0

372 4

340 6

376

35010

359 8

363 3 I
i

367 61

37011

r84

!388

,

291 0

281 0

296 0

376 10

372 4

301 0

326 0

359 8

379 0

370 11

340 6

350 10

363 3

367 6

1384 7

!
I

}I $" I ~~(w ~~~~;J*t"(;il "' I
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, I I';~~' ;~~T-"-- "';~~;";::;::dst::'-:~~in:r breccia·-'----'·--r
.. I Small fracture plane .containing minor

]
.,1 I galena? and spha'ierite? at 268'4". I
• 268 5 281 0 Breccia (sandstone blocks in a mudstone

matrix)
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BE;~RI~;GS (;-.1)
CO-orrflQ
pIP

Dark grey sandstone' with minor carbonate.
quartz and pyrite veins. Between 416' I
and 422' very ,few veins present.

Brecciated dark grey mudstone with
pyrite seams and blebs badly broken •.

Pale grey silica/carbonate rock heavily
brecciated with pyrite blebs and vein­
lets and carbonate (zeolitic?) blebs etc

Partly brecciated dark grey mudstone wit
fine pyr,i:tic dissemination and occasion-
al pyrite blebs. .

Di~seminated pyrite and pyrite boxworks
'in f.g. sandy.siltstone.

Contorted (pre consolidation structures?)
dark grey mudstone with disseminated
pyrite, pyrite blebs (Nodules?) ­
numerous pebbles ~nd/or mud pellets
throughout - some minor brecciation in
places - fault zones at 516'6" to. 578',
558' to 558'7",560'3",574',577',
599'9" - broken towards end.

Mineralised contorted and brecciated
dark grey mudstone with pyrite, chalco­
pyrite, galena, sphalerite.

Contorted dark grey mudstone as above.

Mineralised dark grey mudstone with
pyrite, chalcopyrite, g?lena,sphalerite.

Quartz vein heavilyminer~lisedwith
coarse pyrite crystals.

Contorted and brecciated dark grey/
mudstone with sandstone pellets up to
2" in size mineralised ...lith pyrite
chalcopyrite, galena, sphalerite assoc­
iated .with silica veins and impreg­
nations.

Black mudstone •.

Black mudstone with minor· siltstone and
breccia.

'Black mudstone witn minor carbonate and
pyrite between 404' and 408' ramifying
veins of carbonate up to !a" thick., .

Igrey sandstone.

I Contorted and brecciated dark grey

IrnEcbtone ...!ith cE,,;c;c-rr,irl2tt:ed pyrite· and
pyrite blebs-numerous pellets ilnd pyrite

457 7

625 7

----------------- --"-

SOj~P.:'\NY

l\REi\

388 3 393 11

393 11 398 9

439 0

398 9 408 1 I

408 1 424 1 I
I

424 1 434 3

434 3 439 0

620 5

560219
---," 0 ;7ii;;c:o::r-"- CORE DESCRIP'l'IO_~.1__, o:-- ~.l-_ "-:. ~,.~'RON . 'l':'Ji::~Y I __
1------..---- ~... --....~:~--'----"--'---~---~-'
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625 7 630 3

6~0 3 636 6

J 636 6 636 10

J 636 10 641 o I

1
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0 j64l 6

,
I

I
1 6 i660 0 :
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560220DIP

)}r2}H~IJjS~i__ (I})
CO-OnDS---_._-_.-

Dark grey mudstone with numerous sand­
stone pellets and bands.

Sandstone

Dark grey mudstone with occasional
sm.all sandstone len·~es· and ·bands. '

.Mainly sandstone 1tlith lHuccstone bands etc

Dark grey mudstones as above.
END OF HOLE

Dark grey mudstones partly contorted
• wi·th occasional breccia sections -

numerous small pellets and flow? .
structures - NO tORE 700'5" to 709'6"

Interbedded mudstone and sandstone.

,
I

I
!,
•I
~

(.(ii"'; ~:;,.\~,~y
._-------,----

ilREA-'--

800 8 805 4

805 4 830 8

830 8
1

833 2

833 2 84511

845 11 849 5

849 5 898 7

I
I

680 7

"-~F~l:-l~7"\·-f-';:-O---'I":::1~C()T-··--C-O-R;-D-;;7~~{.I'~"'l'T:,~;-. _. - ._-(._...._ .._-......
~.};.' ~.1- '7T~1)~..r t -'-J _ , -... -- ,.'<

'A<= .........<'..:o<T...."'.".:~r.>,...."'" ...~,-_.- ,I .':.:.,~~-',::..~, .. __; ........,.,.",...........--.~~._-..._...,_ __ . .,... ..,.,..._""'_•• ~_...-~.,-,.,..~ ......._ ...~,..-_ .•

;: I

I..on. joint faces'- probable fault at eXit)'

I . ....
I Pale grey fragment3l? rock with numerous

pellet/pebble inclusions - pyrite in
flow? patterns arollilg inclusions -
mineralised lightly with chalcopyrite,
galena, sphalerite - probable fault at
end - leached in centre section.

. 660 0
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END OF HOLE 231 ft.
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DIP

CI~'J:.rJ I?;\ ~_.~y-,.__....-_._---
111':[;;\ MT BISCHOFF NINE

~ ""'-- -.,·l- -·-e;" .,;',':·-..,.,..",.-.......-~r_- ,.,..-..- -,..-- ..-·- ,,--.-- .,..... ...--....-.. "'.~ oo" .,;~._---I FnO~,l I TO ~~;}ig~-~ CORE DESC1UP'I'ION' . I
r~::. 6-1::·~~-;_·~-~·'~~o~~=~al: I'i~:' ~:ey ,:::---r-·..··-'----

poorly bedded, finely sandy, hard; 2%
.pyrrhotbte;bedding appears to be steepe
than 45 generally; cru~bling and
brecciated. Decipherable dips 50° and
plus.

11<~

11
)I
1I
IJ .

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I



-......'7'. _

Coarse grey siltstone with some
brecciation and 1 ~~. quartz veins. Small
pyrite blebs and veins cutting breccias.

I
,(Coarse breccias with large blocks of

I(pale grey .
(sandstones-strong development of pyrite

j(in places .
I(Puggy material with patches of dark
j(grey quartzite some ~ineralization,

: (pyrito, quartz and fluorite
I(Possible fault zone•i

.~-"""--. ' ~_., .._.,.~

ll.~,"I ti~i:"';Y ~it~;~'_l~" " 5 6 0 222
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-_·····~---l ", I I ,I f I ,: f. " • 1j 1'196 4 i 203 1,," . Preaonunantly breccla wltn angu ar to

J 1203 11 209 ~ irregular blocks of sholes and quartzites

I .209 5 213 ~ in a finer groundm~ss of. angular

J 213 5. 217 Olfragments. Larger fragments up to 3"

•

' 217 0 217 It ,length. Some pyritg mineralization,

1 .partly as small blebs in the groundmass

J and partly as pyrite replacement in
• bands within the laminated blocks.I I, Pyrite predominantly post-brecciation.

1 • I IFew small bands of siltstone interbedded
~ with the breccia.

1I 217 5 221 1J . First 1'4" in well laminated siltsto~e
I

with some intraformational brecciation -J remainder in breccia as described above.

21 10 223 1 Minor intraformation brecciation.

]1 1 225 3 IBreccia to 224' 3" - then siltstone with

I 3 227 2 some wi~py breccias - sedimentary
] ~ ~;~ ~ breccias with ~ands of dark siltstone

I 3 234 6 First 7" in siltstone '-lith minor'

]
br~cciation.

,. 34 6 237 ~I Coarse irregular breccias with large

] I
237 4 240 ~ Ifragments up to several inches in length.
240 3 1243 81 Small bands of dark grey siltstone.

32 8 ,'247 III Small irregular veinlets of pyrite and

"
11 47 11 252 If 'quartz and blebs of quartz and pyrite.

52 1 1258 2:
58 2 265 101

]I
65 10 268 11
68 1 272 01
72 0 276 10\:

J
' I ?76 10 ?83 11

183 11 290 8!

]1 ?H! ~H ~l
I 02 2 ~08 0Il

08 0 1308 3

1 18 3 f14 101
11 14 10 b7 8!
I ~17 8 ~18 6!

11 !:;~ ~ ~~~ ~!
•' ~33 8 634 10;, ., \,I t I
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I I' 3 34: ,10 i 344 4i ! (coo:rse breccia with blocks of grey shale
344 4 I 349 4 1 I{siltstones and sands~ones. Pyrite occurr'ng

I 349 4 I 351 6l (as bands, '"ithin bl.ocks Of, laminated silt,
351 6' 358 61 , (stone and as blebs and ve~nlets cross

I(cutting bedding.

I 358 6 366 9: {Strongly sheared blacl~ shales - extreme oss
366 6 367 61 (of core - .possible fault zone.
367 6 374 11 (Preconsolidation breccias, matrix of bla k

I
1

374 1 1375 6 1 ( shale with blocks of sanstone & quartzi e.
375 6 385 81 •
385 8 394 5 t I (Dark grey breccias with nun,erous fragmen s

I (of a variety of· rock types. . I
394 5 404 5 (Black shales of mudst:ones with .3ome .brecpias

( - mixture of lithologic blocks with lit IeI (matrix.
404 5 406 6 (Sheared black shales with some carbonace us
406 6 406 Hi (bands. Some quartzites with quartz withI 406 11 410 0 (carbonate veinlets.
410 0 412 6 (Black shales predominantly with some bre eiation,.

I
412 6 420 8 (some blocks of pyritic shales. Bed~ing w 11
420 8 430 6 (developed in some sect~ons for the first
430 6 438 jQ (time in core.

I 438 10 443 jOI (Black shales with numerous small veinlet
(of pyrite, carbonate and fluorite. More
(intensively veined ~han previous section

I 443 10 445 5 (Dark grey quartzites with some minor
445 5 449 6 (veining.
449 6 450 3 (

I 450 3 ·160 0 I (
460 0 464 5 (Grey quartzites and black shales with mi or
464 5 470 5 (brecciation - some growth Qf quartz to g ve

I 470 5 477 0 {a spotted apprearance to the quartzites.
4770 487 001 (Black shales and grey quartzites - some reccias
487 0 497 (with quartzite blocks in shale matrix. B~dding

I 497 0 503 0 (well preserved in palces with quartzite eds
{up to 6" wide. 1" carbonate vein at 486' I".

503 5 504 6
6
-' I (Predominantly grey quartzites with minorI 504 3 511 l(blaCk shales and fine siltstones. Minor

511 6 512 (breccias in places with minor pyrite and

I ~;~ 11~;;;! pcarbonate veins. Some shcC)::ing in plac3s

~~~ ~ ~;~' ~ II; 'i ",.
I 153

,6 3 539 9. { ,
539 9 542 3 I (Black shales with soft· sediment deformat ,on.

I
542 3 1546 -10 j ,(Sheared black shales with minor brecciat OU.

546 jO <,53 ii, ,(Black shales a~ld mudstones '",ith '!linor
!553 .it !5GO J.~1 {(brecciation and cal:bonate veining.

I! ! ; \
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I
I
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Pale grey fine grained sandstone with
minor shale. Few small carbonate veins.

Predominantly black shales - strongly
fractured in places - some minor quartz
and carbonate and pyrite veinlets.
bedding poorly defined.

Broken shale.

Broken core - predominantly fine grey
sandstone with small pvrite and carbon-. -
ate veinlets.

Dark grey shale.

Coarse breccia zones with predominantly

I
daLk shale matrix containi~g fragments
of silts,tone and sandstone - some large

,fragments of greywacke - like sandstone
at 746'. Abwldant carbonate - pyrite
veins and replacements.

Black mudstone - shale with minor
lcarbone veining.
!unusual ~ocks - pink cherts in black
;shale matrix and coarse sandstones ­
lmore like knovm C:',mL:c~an rocks.
~

598

652 10 680 11

680 115,92 0

F;~-r~'O -~\~~-~~'T---'~-;;~-;)ES;;~~'~N~- -l----·-~--
, """,' . -»-'- "~.,,~_._---- --_._--~-,,_..,....

-~o"'~~'!~~9--;I-'->-'T~~:'~~:~" o~- broken 'core - largely black shales.
569 31598 21 I(Predominantly shales. ',,,ith minor carbonat~ and

! (pyrite veins. Some breccias with fragmepts

I I(of sandstone. 500 zones of strong clelvage
'( - particularly in first 10'.,

5' Predominantly shales wlth some breccias n-
I taining fragments of snadstone - some rep!laced

I by pyr-tie. Small carbonat", vcinlets nume oue.
Very sheared zone at 606' - for about 1'.
Bedding indistinct.

625 5 652 10! ~Black shales continue to 627' -' then haveI pale grey fine sandstone containing blae

I
shale bands~ Some minor carbonate-pyriter
chalcopyrite veins, particularly between
646 '-652'.
,Predominantly fine sandstones with some

IShale bands - numerous small carbonate
and pyrite veinlets with some sphalerite.
Brecciatiqn in patches. Bedding in­
distinct and irregular.

692 0 95 0 '

695 0 697 91
697 9 700 6!
700 6 703 6
703 6 707 4
707 4 713 91
713 9 717 ill

•
717 11 723 4

7,23 4 7271°1

727 10 ,731 ~
731 1 I;~~ ~I733 6
738 8 i743 1]
743 11 750 31

I I
1750 3 1753 11I

, 756 I!17 53 1

1756 1
1

765 li
I

I
i

I

I~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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772 7 1777 10! sO~~,brecciation,and~inor carbonate
! vellll,ng., .

777 10 7S0 S " Probable fault zon,e at 777' - loss of .
core
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END HOLE

Breccias with shale matrix containing
,pale grey sandstone,frc:gments.' Some red
and green chert fragments cut by numer­
ous' carbonate veins - some associated

, chalcopyrite •

Most unu3ual suite of rocks. Largely
wispy breccias with shale matrix con~

taining blocks of chert, sandstone and
possibly volcanic rocks. Abundant
carbonate veins and disseminated pyrite
and minor chalcopyrite. Unlike norma~

sequence - similar to some Cambrian
sequences.
Similar unusual sequences of brecciated
rocks - cherts, coarse 'sandstones
.(greywackes) and possible ~'olcanic rock
fragments in predol!',inantly dark grey
shale matrix. Large 3" carbonate veins
at'SIO' - minor veinlets throughout
rest of core.

continuation in similar rocks - extremely
variable in texture and composition -

Inumercus carbonate and quartz veins.
Mostly sand-grade rocks - some ~ossible

volcanic rocks? Some thin chalcopyrite
veins particularly in the volcanic - type
rocks.

I

!

S17 0
S26 4
835 2

I
307 5,
SOS 7'

797 9

7S7 9

I
7S0 S

835 2 836

"

2,
836 2 848 0 1
848 0 853 91
853 9 858 0'

797 9
S07 5

7S7 9

S08 7
S17 0
826 4
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The conclusioll from expert opinion i;; therefore that the
limestone is not fossiliferous.

The brocciated limestone from 62 feet in DDH No.B14 has
been re-examined and discussed with Pro£0ssor 11.F. Glaessner
of the Depa£tment of Palaeontology, Univ~rsity of Adelaide.

The peculi~structureof the carbonat~s in the brecciated
limestone fragnlcnts were thought to be p03sibly of the
stromatolithic type, thus representing some kind of organic
origin.
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Professor Glaessner has examined these critically and is
of the opinion that these forms are not true stromatoliths,
but rather shapes arising from anomalous crystal growth of
calcite i ndi:v3.duals. Th" shapes are akin to those of
grains of wheat, but groups of calcite individuals with
these shapes show no preferred urientation as would be
expected with organic structures.

Bl2 and Bl4
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PETROGRAPHIC DESCRIPTION

Basalt - Camp'Jell' splain: TS 15435 :__ PS8563

The sample is not strictly basalts, but on grain size
classification is nearer dolerite in type. It is probably
an effusive rock hO\'lever as is indicated by its well­
defined flow structure.

The main components are labradorite and augite which
together ferm about 80 percent of the rock. The tendency
to poikilitic texture between augite and plagioclase is
inhibited by the flow structure.

Rather more than 10% of the rock is comprised of ilmenite,
magnetite and py~rhotite. Idiomorphic ilmenite is commonest.
Pyrrhotite constitutes a small proportion of the rock as
minute grains of less than 0.05 mm diameter. These are the
primary accesso:ty components of the igneous rock. The
remainder of the rock is secondary chloritic material.

DDH no. B48 at 44 feet: TS1543G: PS8564

The core ccnsists of irregularly granular, fine grained
sercitic quartzite which has a massive structure. The
rock contains minor accessory tourmaline which exists amongst.
the interG~itial sericite.

At random, ·but closely spaced, centres throughout the rock,
primary tourmaline and related pyrlte impregnates the grain
boundaries of the quartzite aggregate over areas of 1-2 mm
diameter. The abundanca of very fine grained tourmaline
with the pyrite suggests that pnewnatolytic processes have
been responsible fer the introduction of SUlphide. The
vein-like dispersion of the sulphides through the inter­
granular boundaries, further indicates that replacement of
the pre-existent sericite occurred. A few minute grains of
highly refracting mineral which resembles either cassiterite
or sphene, exists in some tourmaline - pyrite aggregates,
but their small size does not permit identification. There
is a little marcasite in addition to pyrite, but no other
sulphides are present.

DDH no B48 - 79 it: TSl;;437: PS 8565

This material is glossy sericite schist derived from inter­
bedded ser~citic siltstone and slate. The cleavage is
pn.rallel to the bedding.

ThE:! s:L 1tstcne nv,::mber occupiGS most of the core ~:lh2reaS the
slate OCC;.l::-~; i;l t2vG!11y sp?.ccd, very thin bands.. Thi flakes
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The schist contains several percent of pyrite and minor
amounts of sphalsrit2. Much of the pyrite exists as dis­
seminated grains of 0.01 - 0.05 mm diameter throughout the
"si:Ltstone" bands, and being without accompanying gangue
minerals, may be of syngenetic origin. The remainder is
concentrated along the rock cleavage in thin continuous
sheets and is associated with finely crystalline tourmaline.
'l'he thin "slate" lamellae are replaced in most instances,
but the concentrations may also occur at the junction between
"slate" and "siltstone" lamellae. This sulphide is epi­
genetic in origin and results from pneumatolysis.
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of graphit.e oriented with the rock cleavage
siltstone ~.amellae, but at wide intervals.
stitutes less than 0.5 percent of the rock.

560228

exist in the
Graphi te con-
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The rock is replaced along its bedding interfaces and
along joints at right angles to these. by sulphides. brown
tourmaline and minor amblygonite. These epigenetic com­
ponents which also occur at random centres throughout the
rock are fine grained and generally compleXly intergrown.

This is a fine grained, distinctly bedded, sericitic
tuffaceous auartztl~ of even grain size. Angular quartz
~f 0.1 mm diameter constitutes 60 percent of the rock.
sericite some 10 per cent and the remainder consists of
angular fragments derived from a volcanic source.

560229PETROGRAPHIC DESCRIPTION

The sulphidea. pyrite and pyrrhotite are in equal pro­
portions and usually less than 0.1 mm grain size. pyrite
forms the bulk of the vein-like bodies in which it is
associated with toumaline. whereas pyrrhotite is widely
dispersed and forms small aggregates throughout the entire
rock.

DDH. B44. 32 ft.: '['815116: PS 8422
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The rock has been replaced at random centres by aggregates
of highly refractive carbonate, possibly ankerite and by
sulphides with subordinate euhedral qU3.rtz, brown tourmaline
and cassiterite.

This core is in wiry fine grained massi7e grey rock which
appears to be volcanic tuff. Its m::tin original components
were quartz and sericitic material. but much of the latter
has recrystallised to aggregates of muscovite. Evidence
of a volcanic origin is manjfest in the abundance of
fragments of fine grained hematite-~earing igneous rock
throughout the rock matrix 1tlhich was volcanic dust.

pyrite and marmatite are the major sulphides.
commonly intergrown and enclose small grains
of less than 0.1 mm diameter. Minor amounts
exist thro:lghout the rock, and from it, some
formed.
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PETROGI~.PHIC DESCRIP710N

DDH. B31. J67 ft: TS 15115: PS8421

560230

These are
of cassiterite
of pyrrhotite
marcasite has
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560231
PETROGfu,PHIC DESCRIPTION

B7: 7 1 ft 0 in.: TS 14156: PS8179

This rock :i. s mineralised pneumatolytically altered quartz­
porphyry. Quartz phenocrysts are prominent and euhedral.
The groundmaBs, while retaining its original quartz, had
its feldsp''''~s replaced by carbonates and by slender
crystals of montebrasite, a variety of amblygonite.
Carbonates and rr.ontebrasite torm concentrated clusters of
coarser material at intervals throughout the rock where
they are intimately associated with pyrite and fluorite.
These clusters may also enclose relicts of some of the
quartz phenocrysts which they have replaced. or may poeudo­
morph the rectangular outline of former feldspar phenocrysts.

The pyrite is euhedral and of less than 3 mm grain size.
There are also isolated irregularly shaped grains of stannite
which do not exceed 0.2 mm diameter. Fine-grained cassiterite
was observed in some pyrite crystals. These reach 0.2 mm
diameter.

The mineral assemblage clearly indicates strong pneumatolycic
action by gases containing lithium. fluorine and phosphorous.

B7: 71 ft 3 in.: PS8186

Pyrite veins occur in this sample and reach 0.5 cm in
thickness. Small amounts of native 0ismuth up to 0.1 ~~ in
diameter are included within the pyrite individuals which
form t~1e veins.

Outside the veins, there is very little sulphide, although
small quantities of pyrite and stannite were observed at
wide intervals as grains of less than 0.2 mm diameter,



89 109FT: TS13490: PS7947

89 130FT: TS13491: PS7948

The original nature of the rock cannot be ascertained as most
of it has Leen replaced or modif:;ed by hydrothermal activity.

5t30232PETROGRAPHIC DESCRIPTION

This is a calc-magnesian silicate rock of secondary origin
derived from the alteration of magnesiull limestone or dolomite.

Later transgressive veinlets of fluorite, or of calcite,
intersect the host rock banding and also the platy crystals
of pyrrhotite. Py~rhotite is the only sulphide; it is
abundant and occurs as large platy crystals which have partly
replaced, and encluse relicts of the host rock.

The rock has a banded structure which arises from a tendency
for the 'green micas and the sellaite to occupy separate
layers. The sulphides have followed these bands and may
be syngenetic with mica and sellaite.

~s presently constituted, the rock consists mainly of an
unCOWllion g~zen mica of high refractive index and moderate
birefringence, which is intimately intergrown with euhedra of
an exotic mineral, sellaite and some plagioclase. In
addition, there are smaller amounts of calcite, sericite and
clays intimately ;l,ingled with the main components. Sphene,
in granular fo:n\l, occurs sporadically.

Narrow beds within the rock are of fine~ grain size and are
brecciated into angular fragments which are reconsolidated
by later secondury coarsely crystalline calcite. There are
no ore-type minerals.

89 85FT: _TSl3489

The main components are talc, quurtz and dolomite. Talc
forms radial fibrous aggregates of extremely fine grain size.
These aggrega'tes enclose comparable radial aggregates of
quartz which snggests that both formed simultaneously. The
qUClrtz grotJ!Js commonly fo~'m a nuclCl'S to the rCldial agg~'eg<ltes

of tule.

This is fine-grained eV8nly granular marble with a bedded
structure lying at about 450 to the core axis. The rock
is virtually monomineralic.

This is a rock type of both complex structure and composition
and may be interpreted as one "hich results from wall rock
alteration phenomena.
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pyrrhotite is disseminated fairly evenly through the rock a~

irregular grains of 0.2 ITm diameter. There are separate sulphides
which are intergrown with quartz and traverse the rock in I

thin veins. Such veins are genetically re lated to associaterl
thin veins of zeolite and sellaite. Both pyrrhotite and
pyrite exist in these veins.

B9 205FT: TS13493: PS7950

B9 162FT: ~S13492: PS7949

!
I
~
i

5602.33
2.

~his rock is a VOlcanic breccia, mineralised by transgressive
sulphide v2ins to/hich have a calcite gangue.

The quartzitic beds are brecci~ted and blocks are displaced.
The more highly micaceous slate lamellae have flared and
recrystallised amongst these blocks to produce a micro­
boundinage-type sh"ucture. Concurrent with this, fractures
have become filled by secondary chlorite and calcite. pyrrho­
tite with a platy habit, has formed in parallelism along a
direction at right angles to the bedding, Le., at right
angles to the zones along which brecciation and boundinage
have formed. It.s emplacement was probably guided by
incipient tension fractures.

; .. /3

B9 262FT: TS13494: PS7951

The rock is mainly grey, fine-grained sericitic quartzite
with weakly bedded structure. There is som8 facies variation
and it grades into sandy sericitic slate at intervals across
the bedding. Angular quartz grains are dominant, feldspars
subordinate and there are some heavy minerals such as
tourmaline and zircon. sericite is the interstitial medium.

This is a fine grained massive rock which consists largely
of tourmaline, sellaite zeolites and sulphides. Tourmaline
is a brown variety. It exists as minute needle!' which generally
accord with either of two orientations at right angles to each
other. Tourmaline and sulphides constitute about 60 per cent.
of the rock. The remainder is granular zeolite, which is
intimately intergrown with sellaite.

This veinlets of pyrite with minor pyn:hotite and zircon pass
through the rock. Aggregates of qua~-tz and talc follow the veins
within the dolomite.

Dolomi te a:lSC has a radial structure but is of a more
granular texture with concentric be.nds at intervals marked
by rows of inclusions of limonite. This is not original
lnaterial, but like the quartz and talc is secondary.
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B9 321FT: ~Sl4158: PS8181

B9 317FT: TS14157: PS8180

B9 328FT: TS13159: PS8182

5~J02343.

The sulphides occur mainly in the fine-grained groundmass of
the porphyry \"here the pneumatolytic minerals such as quartz,
calcite, fluorite and amblygonite, have been emplaced.

Euhedral pyrite is the major sUlphide which, as crystals up to
1 cm in dj aiy,eter, constitute about 40 percent, of the rock. In
much of the pyrite, theY"e are included crystals of cassiterite
which vary up to 0.06 nun in diameter. Small aggregates of
stannite exist at intervals throughout the rock where they may
contain cassiterite intergrowths. There are also clustera of
chalcopyrite in various parts of the rock but these seldom
exceed 1 to 2 rrm diameter. The chalco~yrite contains a
few small inclusions of sphalerite.

... /4

There are angular blocks of calcite-sulphide-impregnated,
evenly grz:nular quartzite, which arc spread through finer
grained volcc,nic rock, probably tuff. The tuff consists
mainly of clays with needle-like sericite crystals, quartz
or quartzite granules and abundant sulphides. Zircon and
tourmaline arc prominent as heavy mineral accessories in
the quartzite.

This rock.is comparable with that at 317FT. It is a quartz
pOrJ?hyry modified by pneumatolysis and. sulphide mineralization.

This rock is a guartz porphyry which is again modified by
pneumatolysis and mineralized by sulphides and minor
cassiterite. Modification is not so intense as in othor
samples, but small crystals of topaz and traces of tournwlinc
have form2d throughout the groundmass by replacc;Hcnt of: tll"
qU;;1rtz.

This rock is very simi lar to B7: 71PT and is again a
pneumatolytically altered guartz porphvrv. Phenocrysts of
quartz remain in a granular quartz rj.ch, topazized groundmass.
Former phenocrysts of feldspar are completely pseudomorphed
in sulphide, carbonates, topaz, amblygonite, fluorite and
perfect quartz euhedra. Carbonates are the major replacement
minerals.

The irregularly shaped pyrite and pyrrhotite in the tuff may
be of syngenetic origin. The vein sulphide, mainly pyrite,
and that of coarse euhedral form which has replaced the edges
of quartzite blocks, is of epigenetic origin. Epigenetic
sulphides are accompanied by calcite.

11
1.
3.j.
1.
.1.
]1
]•
1•

1

. ~

JI~

]1
]1
]1

JI
]1
JI
31
JI
,11



,
560235

4.

B9 388FT: TS14160: PS8183

DDH, B9, 626 ft. 6 ins. TS 1511 4: PS8420

This is similar to the rock at 328FT except that carbonate is
prominent and tourmaline is absent.

Cassiterite is very abundant and relatively coarse-grained.
Euhedral pyrite, minor pyrrhotite and stannite form aggregates
of several rom size at regular intervals throughout the rock.

the parallel alignment
This is hOt-lever a

Pyrite forms aggregates of up to 0,5 Cl'1 diameter, but no
other sulphides were observed. Traces of bismuth exist
as small grains of less than 0.1 rom diameter near open
spaces where some component has been leached.

Epigenetic sulpllide-bearing amblygonite-topaz-calcite veins
intersect the structure at a high ang).e and attain a thickness
of several mm. pyrrhotite and marcasite derived from
pyrrhotite, are the sulphide minerals of the veins. The
sulphides, accompanied by calcite, have spread beyond the
vein into tIle wall rocks in many places.

The whole section of core is permeated by pneumatolytically
derived tourmaline, calcite, topaz and sulphide while
amblygonite is confined mainly to the vein channel. No
cassiterite was observed in this apparently favourable
association.

The rock s~ructure is determined by
of unequidilncnsional quartz grains.
very weak ~crueture.

The core is m3inly fine-grained evenly granular tourmalinized
guar.tzite iL which the detrital q\;a:-::tz grains have very
irregulur shape. The interstitial spaces between quartz
grains contaln very fine-grained quartz and large amounts
of extremely fine tourmaline needles. The tourmaline is
an introduced component. Small amounts of zircon and
sericite exist as accessory components of the quartzite.
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B8 386FT: TSl3488: PS7945

More detailed investigat~on of the petrography of country
rock in this are is recommended.

NO graphite was observed in the shales from DDH NO. B8
although these are strongly carbonaceous.

Euhedral pyri.te is most abundant and ul:e'.. enly disseminated
throughout the rock. The pyrite in most cases, is partially
leached and porous.

56023f>PETROGRiWIIIC DESCRIPTION

SUf<11.ffiRY

This is irregularly granular micaceous, and possibly tuffaceous,
quartzite of reassive structure. Highly angular quartz grains are
the main component, with which are associated muscovite flakes,
devitrified grains of volcanic glass, tourmaline, biotite and
fine grained interstitial clay.

It is considered that a zone of si<;,nificu.nt wall rock alteration
exists in DDH No. B9 beb-men 109FT and 162FT. An assemblage
of very uncomrilOD minerals has been introduced into the rock.
These minerals are ch~racteristic of pneumatolytic or
hydrothermal activity and it is probable that these minerals
are genetically related to sulphide mineralisation of an
epigenetic nature.JI
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Segregations and then veinlets of chlorite-clay-quartz occur
within the rock and enclose much larger crystals of pyrite
than those c1isseminated throughout the, rock. These too, are
leached.

No other sulphides are present. The sUlphides are euhedral
and replace portions of detrital quartz grains as well as the
interstitial ro:.::k matrix. They are probably of epigenetic
origin.

B8 422FT: TS13486: PS7943

Tl1is core is a closely laminated series of interbedded black
carbonaceous shales and grey-coloured micaceous siltstones.
Fine grained opaque minerals which are located mainly in the
siltstone lamellae, are pyrite and rutile of 0.01 to 0.03 ~~

diameter. Rather larger pyrrhotite grains of elongate form,
Occur along the boundaries between shale and siltstone. These
vary up to 0.2 by 0.02 nun in size and Rre oriented parallel
with the interfaces.

Graphite \Vel':; not detected in either sedimentary facies •

. . . /2
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B8 459FT: TS13487: PS7944

Fine-grained pyrite of 0.01 to 0.03 mID size is disseminated
throughout the rock in random distribution.

The shille obtains its dark colour from amorphous carbonaceol1:,
material of fine flaky form which is dispersed along the
bedding planes.

·The core is black, almost entirely C21rbonaceous material
with disseminated fine-grained angular quartz (0.01-0.05mm),
sericite and clay. None of this carbonaceous material is
crystalline and graphitic.

I
i

5 6 0 2 ':!,..,
l';" ,2.

Epigenetic veinlets of quartz-calcite penetrate the rock in
many places. Coarser-grained pyrite is a component of these
veinlets as well as trace amounts of chalcopyrite and pyrrhotite
of less than 0.05 rom diameter.
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nrrRODUCTION

THEORETICAL CONSIDERATIONS

NATURE OF THE ORE

I

I
I

1.34
36.26 .
21.84 .

Medium High
Medium High
Medium High

%CompositionConstituents

Total tin
Iron
Sulphur
A1203

. Si 02
MgO

27 February 1963.

GEO-MET RESEARCH PROGRESS RsEili11_~

Reaction rate cannot be predicted from the free energy data and has
to be obtained by actual experiment. However, at the elevated tempera­
tures generally used in metallurgical technology, the rates of chemical
reactions are usually sufficiently high; and hence the diffusion of the
reacta~ts and products to and from the zone of reaction determines the
actual rate.

5 "09<}('
{) ,c." v ..J

THE RECOVERY OF TIN FROM MT. BISCHOFF ORE

The Mt. Bischoff tin ore is characterised by a high percentage of
sulphur. A typical analysis of the ore is as follows:

Whether a proposed chemical process is feasible or not in actual
practice, depends on tVIO major properties of the chemical reaction
involved. These are the free energy change and the rate of reaction.
Consideration of free energy values makcs possible certain predictions
of the direction and extent of a given reaction, as well as the effect
of temperature, pressure and composition upon the result. If the free
energy changeAF of the reaction is negative, then the reaction is
favourable. Whereas reactions having a positive value of free energy
change, render the reaction unlikely to occur.

- Conventional methods of extracting tin by means of concentration
and smelting of a high grade concentrate is not a very suitable proposi­
tion for the Mt. Bischoff ore, because of low recoveries and the high
iron content. Selective chloridising of tin in the run of mine ore, if
possible, could be advantageously adopted. It would be advantageous to
carry out the chloridisation at low temperatures and relatively rapid
rates of reaction in order to limit corrcsion problems and fuel requi­
rements.

(Medium High: 5 to 50% approximately by semi-quantitative spectrographic
analysis).

2.

3.
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TABLE I - Chlorination of Mt. Bischoff ore constituents by chlorine alone

!,'

560210

+ HT in

- 2 -

Ai = activity of constituent (i)
T =absolute temperature, oK
R = gas constant

where

The standard free energy change values for chlorination of
the possible constituents of Mt. Bischoff ore with chlorine gas are given
in Table I. Alumina and silica are very stable compounds and would not
be Chlorinated by ordinary means; . hence they are not considered.

However, under ordinary practice of high temperature and moderate
pressure the second term on the right hand side of the above equation
is very small compared to the other two terms. And the value of ~Fo
is very nearly equal to 4 F.

In the literature it is the usual practice to give the values of
standard free energy change, 4 Fa, instead of the free energy change,
A F. For the reaction bB + cC~dD + eE these two are related by the
reaction

The most important factor in the chloridising process is the
selective chloridisation of the valuable mineral. Thus in the present
case, the prime consideration is the chloridisation of the tin mineral
and avoidance of chloridisation of other unwanted minerals. Not all
ch10ridising agents will be suitable for this specific purpose; hence
a jUdicious choice of the chloridising agents is warranted.

Thus, if the free energy change is favourable (i.e. D F is positive)
the chances are good that a metallurgical reaction at elevated tempera­
ture will proceed at a reasonable rate, if adequate provision for rapid
diffusion has been made.

CHOICE FOR THE APPROPRIATE CHLORIDISING AGENT FOR MI. BISC~CfF ORE

Standard free energy change
No. Reaction /1 1'0 K. Ca 15 •

5000 K(2270C) lOOOUK(7270C'

1 Sn02 + C12-7Sn Cl2 T 02 + 46.7 + 23.3

2 Sn02 + 2 C12->Sn C14 + 02 + 12.0 + 4.1

3 Fe203 T 2 C12~2 Fe Cl2 + 31202 + 27.8 + 28.4

4 Fe304 + 3 C1 2-73 FeC12 + 2 02 + 20.2 + 28.1

5 FeS2 + C12~e Cl2 + 2$ or S2 (g)* + 22.4 - 33.3

6 Fe5 + CI2...."FeCI2 + S or 1/2 52(9)* - 9.0 - 29.9,

~~ ..
"

,

4.

* At .hGO,< "uleJr.c;r w11; be pr"sent 1n the molt0n state. whereas at lOOOoK
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TABLE II - Chloridisation reactions witt. hydrogen chloride gas

The free energy change values for the chloridising reactions with
hydrochloric acid gas are given in Table II.

It is to be noted here that for oxide minerals it is generally
required to have a reducing agent together with the chloridising agent.
This reducing agent can be used separately as H2' CO, C, etc. or in the
combined form already present in the chlo~idising agents like C014, COC12,
HCl, etc. /

.
I

l
t

I
!

- 3 -

it is seen that by Chlorine Fe 52 will be chlorinated
not react, whereas the exactly opposite situation is

Thus Chlorine could not be selected as a suitable

This unfavourable situation of chloridisation reaction of cassiterite
with hydrogen chloride gas alone can be remedied by the use of an addi­
tional reducing agent such as H2, CO, or C. The elemental carbon used
with hydrogen chloride will favour the chloridisation of the iron
compounds together with cassiterite. In other work at Geo-Met Reactors
Limited hydrogen has been mentioned as a better reducing agent than
carbon "monoxide for the reduction of 5n02 to 5n; hydrogen can penetrate
the crystal lattice of 5n02 more easily than CO. Hence, the chloridisation
experiment of Mt. Bischoff tin ore is proposed to be carried out at first
with a mixture of hydrogen and hydrogen chloride gas.

From Table I
whereas 5n02 will
being looked for.
reagent.

From this table it is seen that hydrogen chloride gas alone may be
a suitable chloridising agent for recovering tin as SnCI 4• However, this
reagent has one main disadvantage. The reaction of cassiterite (Sn02)
with hydrogen chloride gas is endothermic at temperatures below l2000 K
(9270 C). This would demand the additional supply of fuel to keep up the
proper temperature for the reaction. Also a AFO value of 0.0 lCCals
at 5000 K, gives only a fifty-fifty chance for the success of reaction and
at that temperature of 5000 K the rate of the reaction may not be high
enough. At higher temperatures, on the other hand the reaction has a
positive value of AFo.

Standard free energy change
No. Reaction AFo K.Cals.

500 K(2270 C) 1000UK(727UC)

1 5n02 + 2 HCl-76nC12 + H20 + 1/2 02 + 40.7 + 35.3

2 5n02 + 4 HCl-?5nCI4 + 2 H2 ° 0.0 + 8.1

3 Fe2 03 + 4 HCl-7Q FeC12 + 2 H20 + 1/2 O2 + 15.8 + 32.4

4 Fe3 04 + 6 HCl-73 FeCl2 + 3 H20 + 1/2 02 + 2.2 + 34.1"

5 Fe52 + 2 HCl-rfeC12 + H25 + S or 1/2 52 (g) + 23.3 + 4.8

6 Fe5+ 2 HCl-TFeCl2 + H25 - 8.1 + 7.1-
-j,t.
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The standard free energy change values of chloridisation with
hydrogen and hydrogen chloride gas are given in Table III.

TABLE III - Chloridisation reactions with hYQrooen and hvdrogen chloride gas

- Standard free energy change
No Reaction bFo. K, Ca 1s

5000 K( 2270cT 1000oK17270C)

1 Sn02 + HZ + 2 HC1--)5nC12 + 2 H2O - 11.7 - 10.7

2 Sn02 + HZ + 4HCI-75nC14 + 2 H20 + H2 0.0 + 8.2

3 Fe203 + H2 + 4HCl~ FeC12 + 3 H2O - 36.6 - 13.6

4 Fe304 + HZ + 6HCI--Y3 FeC12 + 4 H2O - 50.2 - 11.9

5 FeS2 + HZ + 2 HCl--~eC12 + 2 HZS + 7.8 - 4.0
,

6 FeS + HZ + 2 HCl-rFeCI2 + HZS + HZ - 8.1 + 7.2

From Table III it is seen that the chloridisation of cassiterite to
SnC12 in Reaction No.1 is highly favourable at both 5000 K and lOOO°i<.
Also most of the iron in Mt. Bischoff ore is probably in the for:n of FeS2
and FeS. If FesZ is present then to avoid chloridisation lower cempera­
tures should be used. (Reaction 5). On the other hand if FeS is present
then for the same reason, higher temperatures would be used. A mineralo­
gical examina~ion of the constituents of Mt. Bischoff ore is under inves­
tigation. Another favourable point with reaction No.1 (Sn02 T H2 +
2 HCI-;>sr.Cl2 + 2 H20) is that it is exothermic. Hence the process (;an be
carried out with its own heat of reaction.

5. EXPERIMENP.L 'I.ORK

The experi~Ental arrangement is shown in Fig.l. A series of five
tests with various gas mixtures of H2 and HCl (co~mercial grade) was
performed on 50 gm - samples of ore in a 1000 - wat" furnace fitted with
a Vycor reaction tube. The total gas flow rate was 460 millilitreper
minute at a terr.perature of 6000C. \'/hile raising the temperature to
6000c, N2 ~as passed to expel the air from the Vycor tube. The volati­
lised product which condensed in the cooler part of the Vycor tube ~as

collected by washing with dilute hydrochloric acid. Both the hydrochloric
acid solutions in the gas scrubbing train and the Vycor tube solution
were analysed for tin and iron. Table IV shows the results obtained.

In Table IV, the percent tin volatilisation is calculated on the
basis of 1.34% tin in the mine~run ore. In Table V, the percent tin
volatilisa~ion based on the analysis of residue and volatilised products
in each test, is shown. On this basis of calculation a much hioher
recovery of tin chloride is obtained. However, in this method ;f calcula­
tion, the tin percent in the ore varie~ from 0.76% to 1.34% as compared

I
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Percentage tin volatilisation as a function of the gas mixture
composition from the results of Table IV is shown in Fig.2.

to 1.34% tin assumed in the previous basis of calculation. An analysis
of the unchloridised ore in each test could have been very helpful in
checking the material balan~e in each case. Unfortunat~ly, this
analysis was not done. Proper care of this point is being taken in
cu'rrent tests.

It may, however, be pointed out that the 1.31 and 1.34% tin obtained
flUmthe raw ore, based on the ana1ysfs of chloridised residue and volati­
lised products, in the first two tests, check well with the assumed
figure of 1.34% tin in the raw are. No other results of percent tin in'
the present case are as close as the first two. This lends some support
to the basis of calc~lacion employed in Table I.
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TABLE IV _. Volati!l2ation of tin and iron chlorides from 50 ~amples of mine-run ore.

Di stribut·ion -Test Gas ratio Time of tin Total Percent Total Percent
No. Volu01e mins. Percent of tin tin tin iron iron

..QQ.l£fIJ_t_
---.------ -grc

in sample volat- volat- volat- volat-
H2 Hel Vycor 1st 2nd Vycor- 1st 2nd il i sed iliz'n ilised il iz' n

tube wash wash tube -wash wash
,

--- ------- _____ _____ _2ott1~ bot tl e Qot:tlf-. hattl§'_
r-sms gms

1 70 30 45 0.4513 0.0176 0.0176 67.36 10.62 2.63 0.540 80.60 Nil Nil

2 50 50 45 0.4374 0.0626 0.0050 65.28 9.34 0.93 0.505 75.35 Nil Nil

3 25 75 45 0.3480 0.0585 0.0045 52.00 8.73 0.61 0.411 61.34 0.053 0.30

4 85 15 45 0.4210 0.0092 0.0092 62.83 1.37 1.37 0.439 65.58 0.004 0.02

5 0 100 45 0.2808 0.0282 0.0094 41.91 4.21 1.40 0.318 47.52 0.069 0.38

The values for iron volatilisation are based on 36.26% of iron in the ore.
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TABLE V ~ Tin volatilisation_based on the analysis of ch10ridised residue and vo1atilised
products.

25 75

50 50

,
-J,

tin Total tin Total tin Percent tin Percent tin
ilised in the in 50 gm volatiliz'n in 50 gm
gms. chlorinated flample ~x 100 sample

residue (8), (A+B) , MB !l::!2 x lOO

---_. __gms. q!j!s . 50

40 0.117 0.657 B2.20 1.31
,

05 0.165 0.670 75.35 1.34

11 0.118 0.529 77 .54 1.06

39 0.012 0.45B 96.00 0.92

18 0.060 0.378 84.14 - 0.76

I

0.5

0.4

0.5

Total
vola t
(A) ,

45

45 0.4

45

45 0.3
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The results of the analysis of the leach products are given in
table VI.

,

f

FeS, Fe:2u3
and 5n02

solution

Residue. j,
with 1:3 HCl solution

Residue

Residue

withtl:l HN03

Leach

Leach

chloridiled Residue

Leach with warm water,

- 8 -

Solution analysed
for Sn, Fe

Solution analysed
·for Sn, Fe

Solution analysed
for Sn, Fe

Water should dissolve FeC12' FeC1 3, SnC12 and snC14;
and SnS should be dissolved In the HCl solution; and FeS2
are.soluble in HN03 solution.

L",achlng Tests

To determine the nature of tin and iron compound· in the chlori­
dised product, the residue from Test No.1 was leached according to
the following scheme.
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Chloridisina Exaeriments at Low Temoerature

The AFO of the reaction, sn02 T H2 + 2HC1-;.SnCl2 + 2H20, as a
function of temperature is given in Table VII.

Another factor of importance is that any water vapour formed in the
reaction

5n02 + 2HCl + H2 =SnC12 T 2 H20

will deccmpose any FeC13 formed as follows:

FeS2-7FeS + 1/2 52

The presence of FeS in the chlorinated residue can thus be explained.
The reaction of FeS with HCl proceeds only to a limited extent because
of the positive ~ F.

Thus, from the leaching test, it is seen that about 90% of the iron
in the chlorinated residue is present as FeS and Fe203' If it is
assumed that FeS2 is present in the mine-run ore then during the heating
up of the ore to 600°C, FeS2 is favoured to be decomposed to FeS and
elemental sulphur according to the following reaction:

For the above reactionAFo at 7270 C = +8.95 K.Cals.

The above reaction has a positive value for the standard free energy
change, and hence in all probability the reaction would not take p~ ceo
These considerations apply also to the FeS originally present in the
mine-run ore.

Water leach solution, ECl leach solution, HN03 leach solution,
oms. oms. oms.

Fe Sn Fe Sn Fe Sn

0.0088 0.0064 9.1424 0.0080 1.6000 0.0128

TABLE VI - Results of leaching test on 30 gms of chloridised ore.
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A knowledge of the mineralogical constituents of the mine-run ore
would tr.r·ow f',ore 1ight on the thermodynamic conside:cations of the
different chloridisation reactions by various reagents. This would
help to select the proper chloridising reagents for the selective chlc­
ridisation of tin.

No comparison could be made due to the very short time of the
experiment. Another experiment with longer reaction time and at
slightly higher temperature will be made •

The preliminary investigations done, so far, on the crrloridisation
of Mt. Bischoff ore are promising. It is hoped that by investigating
all the process variables, recoveries of tin as chlorid$ could further
be improved.

Hence at a temperature of 3500 C (6230 K)AFo for the above reaction
is about -6.0K.Cals. At this temperature SnC12 will be formed but
will not vapourise. Leaching' with water would separate it. With this
idea in mind, 50 gm sample of the ore was spread evenly on about 6"
length on the Vycor tube, and an unspecified mixture of H2 and HCl was
passed at a reaction temperature of 3500 C for a period of 20 minutes.
The experiment has to be' stopped due to gas leakage in the experimental
set up. The chloridised residue was leached with hot water. Some tin
chloride also vapourised into the HCl solution in the gas train.
Persent tin chloridisation in this experiment was 12%.

Substantial quantities of tin were chloridised and volatilised
(75.to 96%) at a temperature of 6000 C with a gas mixture of H2 and
HCI containing 15 to 50% HCl. Iron in the, residue was present as
ferrous sulphide and not as iron chloride. Negligible amount of iron
was found in "he volatilised product. Most of the sulphur remained
in the residue. Elemental sulphur was also collected during the
reaction.

VF 440.6 800.6 . 1340.6
~:~.6 - I

°c 227 427 727

vK 500 700 1000 1300

t.Fv -11.7 K.Cals -5.0 K.Cals -10.7 K.Cals -15.0 K.Cals

- -

., .... '.

7. RECOMMENDATIONS

6. DISCUSSION OF RESULTS

TABLE VII - Standard free enerGV chanGe for the reaction
Sn02 + H2 + 2HCl-7SnCl2 + 2H20
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ECO:-\O'HC COi,STDERATIONS

It is difficult at this stage of the work to give accurate costs
of .recoveying tin from Mt. Bischoff ore by choridising. However, an
assessment of the economic feasibility is possible.

Assuming recirculation of the HCl gas and recoveyy from the snCl2
and SnC1 4 by hydrogen reduction

Sn C12 + H2 = Sn + 2 HCl

The following consumption of reagents and thermal energy will be requiyed
per pound of tin produced.

H cl-O.l Ib $0.01
HT7 cu.ft $0.01

Heat Requirements $0.05

Total $0.07

Labour, overhead and capital depreciation costs of course will have
to be added. However, with an ore value of about $lO/ton and no compli­
cated milling circuit the process should prove to be economically
feasible.

FUTURE ':mK

Future work will be carried out along the following lines:

(a) Further investigation of the optimum temperatures and particles size
for reaction of the ore with hydrochloric acid gas.

(b) The possibility of burning H2 T C12 in the Yeaction zone to utilise
the exotheymic heat produced. in this reaction.

(c) The possibility of a bulk flotation of the sulphides to reduce the
quantity of ore to be handled.

(d) Studies on the optimum conditions for the recovery of tin by
hydrogen reduction of Sn C12 and Sn C14'

(e) Studies on the fused salt electrolysis of Sn C12 and Sn C14'

(f) Pilot-plant studies.

The cost of the programme including pilot-plant construction and
studies w-\ll be approximately $200,000.
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(Sgd) S. Ghosh, M.Sc.
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,,

,
I

\

I
'1

Initial experimental work on the chloridisation of Mt. Bischoff
mine-run ores has shown that high recoveries of tin (80-96%) can be
obtained. The tin is recovered as tin chloride which is only slightly
contaminated with iron.
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Test N:Jmber i Total wt.of I Assay
ovrchot i te %Sn

Lab test D~2 40.23 0.32
Lab test D-3 45.32 0.38
Lab test D-4 22.12 0.11
Lab test D-4 14.38 1.04
Lab test D-5 38.14 0.41
Lab test D-6 57.72 0.57

GEO-MET PROGRESS REPORT NO. 14.

A series of 6 lab scale test was carried out on a sample of ore,
marked Mt. Bischoff Tin Ore, Tasmania.

In the following table are figures to show weight loss of total
heads against the assay content of the cassicerite in the pyrrhotite concen­
trates.

A PRELIMINARY STUDY OF MINERAL PROCESSING PROBLEMS
OF MOUNT BISCHOFF TIN ORE

8 April 1963

- This work was of a preliminary natur~, the object being to study
some of the characteristics and problems which might be encountered if this
ore is to be treated on a commercial scale.

The sample .of ore consisted chiefly of serpentine and pyrrhotite.
The serpentine was of a "talcy" nature, and floated very readily with a
minimum amount of light frother, fed stagewise. In this step a considerable
amount of cassiterIte reported with the gangue or talc. Some of this tin
could be dropped out of the talc flotation concentrate by cleaning. In
laboratory test No. D-2 a total of 46% of the mill heads by weight consisted
of talc and contained some 40.0% of the total tin. By one-stage cleaning
of the talc fraction (Lab test No.D-5), 25.51% containing 12.15% of the
total cassiterite was rejected. In test No. D-2 the talc product assayed
0.98% Sn, against an assay of 0.57% Sn in test No. D-5. This would lead one
to believe that the cassiterite is very fine-grained and to a large extent
free.

Of the pyrrhotite present in the ore, some is magnetic and some
non-magnetic. In lab test No.D-4, the .crockett magnetic separator recovered
22.12% of the total heads, or 60.58% of the total pyrrhotite in the sample.
The pyrrhotite can be recovered from the Bischoff ore by means of a wet
permanent ~agnet (Crockett type) and a high intensity wet magnetic separator
(Jones type). An effective way of recovering "he pyrrhotite is by either a
combination of a crockett magnetic separation followed by flotation, or by
straight flotation. The natural pH of the pulp after grinding is 6.8 and
is quite satisfactory for a pyrrhotite float with a low consumption of
reagents.
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In lab test D-6, in which the Jones high intensity wet magnetic
separator was used, the highest weight loss and the highest tin assay was
obtained. This could be accounted for in several ways; the cassiterite may
be present as true middlings with the pyrrhotite, or as fine grains in gangue
particles containing sufficient pyrrhotite to make them magnetic.

In the mineralogical examination conducted by the Swastika Labora­
tories Ltd., on this sample, they found some of the cassiterite occurring
with titanite. It is felt chat this titanite was concentrated with the Jones
high intensity separator and that this accounts for the higher weight content
and higher Sn content in the magnetic fraction.

In the following table are figures representing the total cassiterite
locked or lost in ·the talc and pyrrhotite products. It is evident that the
talc and pyrrhotite must be removed from this ore in the first stages of
mineral dressing, and, due to the fact these two fractions carry some 50 to
60 percent of the cassiterite, it is clear thac better recovery of the tin
from these fractions of the ore is the first major problem.

I Lab test number Cone. Weight % % Sn in Total Sn lost
. fraction in test

Lab test 0-1 1 83.08 61.57.. .. 2 7.91 6.45 68.02.. 0-2 1 33.42 30.92
" .. 2 14.74 9.47.. " 3 40.23 11.03 51.42.. 0-3 1 34.93 41.86.. " 2 45.32 11.35 53.21
" D-4 1 53.00 49.87.. " 2 22.12 2.13
" " 3 14.38 13.09 65.09
" D-5 1 25.51 12.15
" .. 2 38.14 13.06 25.21.. D-6 1 57.72 25.56 25.56

--------------------
(Sgd) A. C. King
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RESULTS

EXPERn:mTAL D:STAILS

The results of tin a~d iron chlorides recovery, together with the
analyses of tr.'9 test samples and the chloridised products are given =U1
Table I.

The experi~ental apparatus was the s~~e as before (Report No.6),
the only difference being that this til:,e a 1" I.D. silica tube was used
,'!hile tr.e I. D. of the Vycor tube in the previous tests was 2". The now
rate of the chloridising agents was the s~e, i.e. 460 1,a/nin. Hence in
the present se~ics of tests the gas f10;'[ speed ~';as approti....-:l.~tely four tines
that of the previous tests (neglecting the effect of the area of the boats).

5 6 0 ') r' .)) /.....,.;J ~).

10 April 1963.

.'

14T. BISCHOFF CHLORIDISATION EXPERTI{ENTS

GEO-MET PROGRESS P.EPORT
#17

INTRODUCTION

GEO-NET P..EACTORS LIl1ITED

In a previous series of tests (Research Progress Report No.6),
it has been confirmed that high percentages of tin chlorides are volatilised
lrom Nt. Bischoff tin ore, ~lhen it is chloridised with a Inll."ture of HCl and
H2 gases at a temperature of 6000 c. In this present series,of tests it was
decided to study the effect of other variables, mainlS the flow speed of gas
mixture, on the recovery of tin chlorides.
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Hence

GEC-l.ffiT REACTORS LIHlTED

Metallurgical balance % = Wt. of Sn in the nroducts x 100
vIt. of Sn in the raw sample

Wt. of Sn in the products (chloridised. residue +
volatilised chlorides) .. .710 gillS

J

.4624 x 1..35
= .62.37 gillS

= 46.24 gillS

= 1..2%) Average Sn %
= 1..5%) =~ = 1.35%

2

.. .71.0 gm.

=.14% ) average
.21% ) Sn %= .:..1i = .175%

2
= .6.39 gillS

= (.175 x .4163) = .071 gill

= 41.6.3 gillS

112%....710 x 100
.62.37

Wt. of Sn in the unchloridised residue =

\'It. of the unchloridised sample

%Sn in the unchloridised sample

%Sn in the chloridised ore

~ ~o 'H~ iiuu. ~l'U,

2.

Wt. of Sn in the chloridised ore

Total wt. of Sn = (.639 + .071)

Wt. of chloridised ore

vIt. of Sn chlorides volatilised

(b) 1-!etallurgical balance based on the analysis of the
products

SAl·lPLE CALCULA'i'IO))S (Test No • .3 Table I)

(a) %Sn volatilisation based on the ~~alysis of
chloridised residue

Hence %Sn volatilisation = .639 x 1.00 = 90%
.71 ===
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3.

tempera­
Sn

a 1.53%

.710 gms

.. 46.24 gms

.710 X 100
0 46.24

a

0.680 x 29. =
0.540 45

Most of the sulphur stays behind in the chloridised residue •

Very little ~~unt of iron is volatilised.

A very high recovery of tin chlorides can be obtained ..rith
HCl gas only, at a high flo." speed (test No. ;;). The
reaction rate \dth Eel gas only is quite high.

The chloridisation reaction rate is very high at a
ture of 600°C. Tnus even ..rithin 5 minutes 84% of
recovery is obtained (test No.7).

Higher gas flow speed increases the Sn volatilisation.

The maximum amount of Sn chlorides volatilised from 50 gm
sample in previous tests "'as .51,0 gm (see .Report No.6),
whereas the m~um amOlli.t of tL. chlorides volatilized
from a 45 gm s~ple in the present series of tests is .680
gms at a higher (apP~'o;:imately four times) flo..[ speed.
Thus the percentage ir£rease in m~~.um &. volatilisation
with the present higher speed of flow is given as:

Wt. of the sample

%Sn from analytical results

Total wt. of Sn in the products

The chloridisation reaction rate is considerably low at
temperatures below 600°C. Taus even at a.higher fl<m rate
of 690 Ill/min the percentage recovery of Sn chlorides at.
5000 C is only 30% for a test run for 6 minute period (test,
No.8) •

%Sn in the sample

7.

6.

I

5·

3.

Although the analytical results of tin are not very consistent,
probably due to the sampling error (although sampling was porforn.ed on a
small riffle), certain general observations can be dra,·m from the results
of Table I.

2.

1.

DISCUSSION OF RESULTS

. (c)

o GEO-HET REACTORS LIMITED
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GEO-NET REACTORS LIlUTED

RESULTS FOR CELORIDISATION WIY.~ 100d, HCl GAS
. . .

The properties of the chloridised product vlith 100% HCl gas are
fou."l.d to be so;,le:'mat different from the rest of the chloridised products
llith H2 and HCl gases, Tne chloridisation .·lith 100% Hel gas gives a residue
with about 35% wetallic iron, llhich means that all the iron in the Ht.
Bischoff tin ore is being transformed to metallic iron(% iron in ravlore =
36%). The chloridisation experiments with H2 and HCl l!'.:ixtures, on the other
hand, do not give any metallic iron in the chloridised product. HOvlCver;
tr~s finding is being further investigated, and confirmation of this result
would be given at a future date.

,

s. Ghosh, M.Sc.(Chem),
Project Engineer.

(Signed)

,

SG:jmt

(Signed) .
W. A. Horgan,
President & 11anaging Diractor.
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INTRODUCTION

INVESTIGATION OF MOUNT BISCHOFF TIN ORE BY

FLOTATION, GRAVITY AND MAGNETIC SEPARATION.

I
i
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GEO-MET REACTORS LIMITED

56021) ~'

16 December 1963.

A series of laboratory scale tests were carried out on

Mount Bischoff ores to determine the most selective

frother for the serpentine or talc present in the ore.

This work is a continuation of testing reported in

March of this year in Geo-Met progress Report No. 14.
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Experimental Work

Details covering this work are recorded in the Appendix
to this report •

The main purpose of this work was to determine what frother
would be best suited to the removal of the talc or serpen­
tine, from the Mt. Bischoff ore. removing only a minimum
amount of cassiterite.

The following reagents were used:-

Syntex "N" (soap powder)
Aerofroth 65
Aerofroth 77
Aerofroth 80

Results

Table II of the Appendix. (page 10) shows the percent
weight of talc concentrates floated. the assay value of Sn.
and the percentage distribution of Sn. It appears from
this work, that one cannot expect a low Sn content in a
talc concentrate, when using a standard frother for flot­
ation. The cassiterite may be slime coated (talc) and
when only sufficient frother is used to float the talc. a
proportion of the cassiterite is also floated .

Bischoff Test D-15 gives a distribution of the talc con­
centrate in the sub-sieve sizes. This shows the weight
distribution down to 10 microns.

There is considerable concentration of cassiterite in the
first three cones of the Haulbin Infrasizer. This is due
chiefly to the specific gravity of the cassiterite and not so
much to grain size. It is natural to expect this to happen.
for the air flow through the Infrasizer is adjusted for the
movement of quartz. having a specific gravity of 2.6, and
not for cassiterite with a S.G. of 6.8 to 7.1. Some of the
cassiterite appearing in the first cone or two could belong
to the plus 28 micron cone or even the 20 micron cone.

This concentration of cassiterite indicates that separations
of cassiterite might be possible in wet or dry cyclones,
that is if flotation will not adapt itself to the problem.

The Mt. Bischoff ore used in this work was crushed to minus
20 mesh, and this was the material fed to the flotation cell.
Size distribution on this flotation feed is given in Table I
of the Appendix. In all tests it appeared that the talc was
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liberated at this mesh size. Grinding below 20 mesh would
be required chiefly on the sulphides and a small percentage
of quartz present.

This type of ore would readily lend itself to dry autogenous
grinding in which the mill would be air-swept and concen­
tration could possibly start in the dry cyclones following
the grinding. Test D-16, was a 200 gram lot of talc concen­
trate passed through the Jones High Intensity Magnetic
Separator, with 30 amp input. It was found that some 28% by
weight of the material reported infue magnetic fraction, and
was dark in colour, indicating sulphides present in the talc
concentrates. The non-magnetic fraction was slightly higher
in Sn than the heads.

In Test D-17, retains from talc concentrates. (Tests 7-14)
were conditioned with 2 grams of caustic soda and raloated
with the object of dropping out the cassiterite.

In Test D-18, the retains from Tests 7-14 tailings fraction,
which consisted chiefly of pyrrhotite, were screened at 15
mesh. The minus 35 mesh fraction was fed to a Deister table
which produced a concentrate assaying 3.4~/o Sn and containing
some 75% of the cassiterite fed to the table. This table
concentrate was in turn fed to a Jones High Intensity sep­
arator. The non-magnetic fraction assayed some 18.~/o Sn and
contained approximately 2~1o of the total cassiterite from
the fee. There is little doubt that if further grinding had
taken place, less tin would have appeared in the magnetic
fraction and middlings from the Jones Separator •

The material used in Test D-l9 consisted of combined talc
flotation tailings, the plus 35 mesh material from Tests
7-14. The sands, which consisted chiefly of coarse pyrrho­
tite, were ground in a steel mill and then fed to a Jones
High Intensity Separator with the power input set at 5 amps.
This gave a magnetic fraction assaying 0.35% Sn in a weight
distribution of 46%. The midds of the Jones contained some
54% of the total tin. Here again additional grinding is
required to drop more tin into the non-magnetic fraction and
increase the pyrrhotite pulled into the magnetic fraction.

~onclusions

Further work is warranted on Bischoff tin ore. It is felt
that a talc concentrate could.be made, without regard to the
cassiterite content and then a further separation carried
out either by gravity, cyclones or a combination of methods.
The pyrrhotite concentrate should be subjected to additional
grinding and stage separation by Jones High Intensity
Magnetic separator.

(Sgd. )
A. C. KING.
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Cleaner tail:;

Talc concentrate

The balance of the pulp ,,,as designaLc':- :Otlgher t.:lils .

Stage fed 1.0 lb per ton of (soap POWUE:r) Syntax
liNn and £10·3, ted off a talc ccncentr&t:12..l,.n 6 minut:~s '"

November 13, lS53.

Binchoff D-7

The minus 20 mesh ore was fed direct cc ti Deuver
2000 gram cell at 10~~ solids pH 7.2

Bischoff Ore) crushed to minus 20 mc~~.

The concentrate prod~ced in step 2 was cleaned o~ce

at a dilute density >-;ithout the acldit:L·'t 0:: fur(:hc::
rCGgents~

To produce .:1 talc conc:":ntratc vr.Lth a ufi.:l:U:lUm rWlC;"'.l;·~

'of cassiterit:.c.

.-----------:-~----,------_._.._---
f, Ht. i\5say I'Vi.ec:;;,

P't"OCl1.C-::$ 1 f, ~': s!. , Sn
I--_"':"="=';';-"':~---'----:;~'--T--------------

£.

'~ .
...

1.

j\.,,,..;;cnts: LO 1b/ton of Syntex "t';", (eoap PO\~dbOj.

PROCEJURE & I~!~SULTS
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1.698.38

12.28
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D-8

Cleaner tai13

Talc concentrate

All productG ,lere dried, ""cighed <:nJ <::1clyGcd for :C::l.

•

Rf,)11'~~i.~2-C cf".1.13 79.3!-I- 1.51 sa .. "7,:, ."-"'-''--''''-'===-----<\t-"-:..::..;.;''-'--t\-==.,;;--;-....;;:.=.---
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Bi~;;:,.hoff

A total of leOO grams of Bischoff ore crJshcd to
minus 20 rr.,O!sh t;as fed (Urect to 11 Denver 2000
flotation cell at 10% solid, pH 7.1

The bo.lan::e of the pulp "as designated rougher tails.

The concsntr.::.te produced in I::t,~p 2 -was cl.~aned in :1

dilute pulp, \,,1 thout the additicn of fu=thor 1."0;::: y.:.:r-·,.

Added L 0 Ib s per ton of reagent: Synte:~ "N" to cc II,
conditioned 5 flinutes and then floated cit ~ talc
concentrate in 5 minutes.

1.0 lbs per ton S)"t\tcx

J;iov.,,:r:ber 13, i..963

Bischoff Ore, crushed to minuG 20 ~esh.

. To produce a tal~ conce;1crate ",i.ell a miniu';l:m

. amount oi cassiterite.

I..J:.iITi~D

2.

3.

5.

4.

PROCEDU;tE

1.

rU:a l')·:1t3e·
~-

Feed:--

...,J
~flf

"",....;.;.:.'.- ;.

"J-;;:

~I
,"it :

!JI
1~

l~

1~

=tI
~

:i­
ill

t l

~tl
;1
~.".
~

~I

jl

:ml

.II.
'f'jl...



5602G2
_•• ,t _

-.

; ,
. :

I

10.021.4710.81

22.00
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Clc.:.rner tail.3

Talc concentrat:~

All prcd;.lccs ,·..~re tl::-ied, \Iei;;::~d and analysed;: -:
5n·.

The talc c()~centrate procuced in step 2 ,-:as clc;D"c::
once in a dilute pulp \,'i t~:0Ut: the addi t.\.on of
further reaz~nts.

The. rc...~aiI:dor of t-.hc pulp \o:as desig::-.~~cd ro~c:ri.2r

tails.

Stage fed 1.0 Ib per ton of Frother 65 ~nd flc~~ed

off ;i talc product: in 10 l:linutes.

A total of 1000 gr~~s of Bischoff or~, crushed to
minus 20 1'::!S~, \-;as ied to a 2000 gram D::"ver cell
at 10% solids, pH 7.0

To produce a tZ!.lc concentrate 'r.1it:~"l a f.L11.1l.ir:.UIQ

amount of cassiccrit~.

NOVCDber 1~, 1963

Bischoff D-9;o~ No:

__ ?ose:

i..

5.

1.

['::'agents: 1.0 Ibs per ton of Cyanamid Frother 65.·

4.

l~~d: Bischoff ore, crush~d to minus 20 ~Cf,h.

-_._----------------------
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All products ,;ere dried, \veiBhed <171.d a71.alysed.

Bischoff arc, crushed to ninus 20 r.:c~h.

TfJ,lc ca·ncentrate oroducc.d in st0?2 ,,;an C:~':2ilcd

p-licc in a diletc pul~) ,.~i.t1:o~t tllC .:lGditiou of
further reagents.

1.0 Ibs per tou'of Aerofroth 65.

\

The rca~inder of the pulp was desi~atc~ rougher
tailiugs.

A total of 1000 ~ra~s of Bischoff ore., all ~unus 20<.

m:::sh Has fed direct to a 2000 fjra.u Denver £lotat:ioa
cell at 10 percent solids, pH 6.5

To p~oc:;,:Jce a t;.tlc concentrate ~·Ji.th <A r'.i.nir::.:~·,:t

~ount of cassiterite.

I;ischotf D-IO

.Conditioned the pulp ,'Iith O. 751bs p0r ton of
Frother 65 Rnd floated a t~lc conccntrate in 6
tr'inutes~
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0.75 Ibs/tcn.
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10.55 1.90 I
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Talc ccncc~trate

.. Clc~.:n3r tails

~('l •• ,",'! , .. t-· -:,...
: - - -, '.. . - . ',)......-'
~-----

The talc conccr,trate pro~uced in step 2 wa3 cl,~=-","d

once in a dilute pulp •

The rel:lainder of the pulp Has c.csigt,accd z:ougi,cr
tails.

Bis~ho£i D-ll

Bicchoff ore, crushed to ni~us 20 r:t~sh.

All products ~';2re

To prc'iuce a talc canCC:1cr.::cc frc:n a 5<1::_)1,,,: 0'
Bischo£i ore) cOT'l.t~ining a mini:r..u.1'J. or co::;siteri~c.

. ~ 1 ~7
i~er o.rr OC 1 I ,

•

~".ents :

2. StaE;e fed 0.75 Ibs per ton of Aercfroth 77 and
floated talc concentrate in 5 oinutcs.

PROC~l:UJ.E & RESULTS.

4,

1. A total of 1020 frc~s of Bischoff o~c, all rr~~u~ 20
meGn 'J.:15 feu direct to u. D2nver Z:'0J gr.#~::l [lotilti.va-l
cell at 10 percent solid3, pH 6.

F

5.

'1

!.,..~ :J(1"~C:

-"---

T' , • _, •
!: .-::'

)
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T '.'.
-.£.§~. Bis~hoff ere D-12

....~n ,1"''''''0,.-1-- ...'.:1 ...........All prodcctc ~~rc

The rcmnilloer of the pulp was d~signa~0drou8~er

l,;...i15.

To produce a talc co~ccntr~te ~~o~ a ~a~Dls of
BiBChoi£ ore) contain1.TI3 a mini"2'..:nl oi: c~\::;$it:cri t~.

A total of 1000 g:':!i:lS of Bischo;:f ore crushed to
nunus 20 rJ.esh uas concii tioo'2d tor 3 mint:tes \';itb.
0.30 lbs per ten of Aeroiroth 77, pH 6.9

Bischoff ore, crusnea to m~inus 20 ~csh.

The product produced in stcp 1 was cleaned once
in n dilute pulp.

Floated a talc concentrate in 6 ~inutes.

I
,,~ • ..:.B.:;~~y

1)-; ~'-\ I l,.. • I I -- ... '"
p~or:'Jct.~

,,.
~~ ~~:>

r, -.,
" I ;. -,

lGlc conCC:ltrate 9.93 1.73 I .. -
I .t. i. .. ....

Talc clcarter !=ails 10 • .57 L S'G 13.:-;

ROUt"T:1'2~ t~i"'!~
I '79,1-':' 1 .,~ 7/. _r

~ - .;

•
,._----

3.

2.

1.

5.

4.

PROGEDL':'3 & R~SULTS

Rca~en~s: 0.30 Ib per tQ~ Aerofrot~ 77.

Purnose:

Feed:

, -
I

,.-

.-
•
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1 ".• ::..;:;;;.y• I ....

'7, ~, ~ ...
"

11.82 1.41

3.70 ' ,,~O • .Ij

('I • • .., I ~ ".::~ ..,.)

i
.'..

~- :':').00 , . s',
~--- -

gra!~s of EiscilOff ore crush£u 1:0 I7'.":':~"·'~1:;

direct to a 2000 gram D~nv~r cell oc
6.8

1000
fed

pH

Bisc~oif D-13

~, , '5 10 '-'L'lQ"/C:C0er ,l) .... ~.).

Bischoff ore, cru5hed to Lunus 20 ~~zh.

To prociuce a cassit2rit~ free Luic cc~cont~:~c

from a SOlir1e 9.t I3iscllO£f tin ore.

0.30 lb/ton Aerofroth 80.

Cleaner t.:lils

Tole co~cent=~te

""" ~.1... .........
~: - )'~--

Conditicr,~d the pulp with 0.30 lb per con of ....ero[::::l)t·:c
80 and floated a t<llc product in 6 ;Ji.nuL~s.

All prccuc ts l;~re dri~d)

The rc=indcr of the pulp \,~~S d~3ign<lt'~d rou~hcr t2i ::.;;.

Cleaned talc conc8ntrate cnr.~ in a diluLc pulp.,

Results:

A total oJ:
20 mesh \;.:15

lO~~ solic3.

3.

2.

1.

5.

P~OCEDURE & P-ESULTS.

Rea~ents:

T ~o:_.. -

'FeeQ:-

. ; I
,-

.'

•
,

r



The rc::naindcr of the pulp \J<1:; dC'signateci rc.ugncr cal::'..;.

'1'0 p·cocucc a cassit·:~rite fl."ce t.3.1c ccncc.ntr.:lte frc;.:l
a ca:nple of Bischc"fi tin ore.

orc)

.. '.-

11.27

5 fj 0 2 G~'

1.38

1.69

12.39

12.38

. '0 h ~. h-fID.l.nus _ ~eSt lJ1.SCl .. or
gra~ Denver cell at 10

of 1000 gra~s of
direct to a 2000
solids. p~l 7.0

All jJroducts \Jere dried, ...eib~ed <:lnd analys~d.

------------- -

T~e prcd~ct p"Od~C2d in step 2 was cleaned ence ia
a dilute pulp.

Re~;ult5:

Talc ~cncsntr~te

Conditioned the pulp 10 minutes \rit~ 0.20 l~s per tc~

Aerosol, ~nd 0.10 Ie p2r ton Aeroiroth CO, t~en

floated a t:llc concc,',trate in 6 mnutes.

Bischoff ore, crushed to ninus 20 ~csh.

A total
',:as fed
p~rce1~t

0.20 la/ten Aerosol
0.10 Ib / coa Acrofrot:1 80

ITalC. Cl"n~r tail,

RCt~'!:-L:t" t.El.ls

I Ht~.?cls (c:?2.)
.. ··C· :e::

')
J.

2.

5.

1.

4.

1 nOC:'::DL':"'..S ,5: r:::SULTS ..

T'?~t :-'9.: Bischoff D··14

F:'cd :--

1:.,,-,:: 1Io'J(;;r:bcr 15, 1~63.-'

P..1~~Jose :---
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D:>!-:':. Novi!:r:bcr 1S, 1963.

T'2& ....::." J3iscilOff D-15.

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

11ic!:"on Hci~ht \'!Ci~:'lt l~S$ay Gist.
size fjr--:5 no:::-:"c:~t

Of s:\ " Sn-, L/'

+56 37.20 29 ....2 4.0:> 61.83
+40 35.20 11.37 2.8S 17. SO
+28 52.20 17 .61 1.10 11.03
+20 39.30 13.25 0.35 5.e7
+14 30.90 10.42 o I. ') 2. ::~• ...,.,J

+10 24.60 8.29 0.15 O.5~

-10 "7.00 9.1/; (L oq 0 . .':3

1'--. t:', 1. 'In, JO ~_~,).!J'J 1. C\~ ,",.., " ')~o' ~••

._---_.'._--

:. I

, OCo/ ,.. l... •• 1 • ; • • 1- ,.. a to I~ 01: tJ",e ~ie~~:lt, -:';l1~Cl.l :LS ~n tu~ I:1.rst t~o~::CC S\.:0'"
- -

sic:ve sizes cc .. t\lin 91/~ of the cassiterite at: a gl:ii.CC
of 2.95'% S-;l.

1'11e re:;u1ts of thz weight distribution i.n tl:8 v.:lri;:-,:s
micron sizes, ;;lad the ti:1 value in some is given in ti:::
table below.

2. This portio:1 \-,(\S then subillitted to a Hault~in Infr~:si3e-::­

\"hich split the material i:1to -7 SliO sieve sizes.

1. The r.z.lc conccntr~te retai~s from 11"1D tests D-7 to !) .... It:­
-in~11.1sivc ",ere cO:Yloinet! and tho·cct1.~hly mi:~f~("~. h tot "oil
of 3v~O '"'r~ms 0" t:"~ t"lc c~T'ccntrT"c '''1- '-,-,1-; ,. +",c- -",-,. (> <~.l .... llll,...O '... ........ .. ....., .... v ....4--~ I. ..... ~ ....

retains by the use of n Jones riffle.

3.

)
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•

'l'O.. ··-,l,C y • 1<'; lC:'J'l• • I.,;; •••~ __ .., ) "' ......

--llX'cose: SC;:'Ce:1 tc~t on nil\US 20 wczh lli:choff 0=2 =or l~:.~

te~ts D-7 to D-14.

r

:.. 7.::!.~
9.69

17 .. :::7

I j;'~~::.-.:t
T) ........ ~~ •• ,. .... i _ .' _...

"--'---c . -- .. ------,.

1.'(:5 t

i
D- 7 731c cc:-:c. IJ~OS 2.:=::; II

D- 8 " u 12.2 J 1.17
9 a t1 "D- 2<..0 1.23 I

D-10 II II 15.05 1.93
!) t1 n- il 12 ~ 11 1 • .5 !- I
D-;.~: n H 9.9-3 :..~7~ l
D-13 tt tt 11.32 2..:.. 1 I ~:_ '~~t__ D- J"::..'_-'-_" '_'__~...;.J. ') ~ 0.",']:-.:.-...-:.!,,'_~.::.S__:......_-~-,-,..i.)

r,-.\--H,!S ?'lJ ?';.1':'8 ,.,,.... 11 .'''",
. .----- ------

Tot'::J.l I )I)).()() I
\:...::'"~'':---=. :'-"~_~~-':~~':::-"':;I""'·-=-~ ...lIO:-'~",,","","-~-=..;r......~.... !Io .. ". ...~.". :-'a ...-->-

P,.()8:DU:~ ...~ 6,- ?S5ULTS.

r;esn ,\Tei"';ll- Cuj~:e.lat:ive• b ...... ·

rli;.; tribnti on c, .. ~: . (ji5t.SJ.::e i,

t pll's 35 33.40 33.40
II

l~8 10.90 !r!~.:O

" 65 9.00 53.30
\I 100 8.80 62.10
11 150 6.70 t)S.L.O
It 200 6.20 7:-.00

•
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• It M ........

'. II.

r...
T . ;T O : Ili schoff D-16-_._---

To determine the effects of st~br.1ittin:; a ;:i:::nplc c~:

talc concentrate' fro~ Bisc11o£f t~~ts D-7 co D-14
·':0 :l Jones High Intcnci ty r;:;..:l&rnetic [-; epar;} tor.

,
A tor~' o~ 2("1"\ ,..,.-:.~.,.....~ or; .... .,Jc c·-c~n+-""'·"''''''-c. "'ere -1...'".: -,.'~.i:l. ...~\J..... • 1"...' v C" ... ""'":. •• ~... J.. l-:... ,-". \":1. l.... .......I .... '-:,;o .: - _ _ .•

a T()~CS t'1; ,..,~, T .... r-eT"!~·; f-" ........ .->- ,'o-::>(:;C ,-~,-'l~"'r-ro- T,,; -, ',1 -t_:,."",
...,.1.10 -La 10 ... 1.1_ .......... --J l._~J,._JI,,,,-.4.- .:;;._~... ~. I. .. \- ,.":!, 0.'.4·.. \rl....;·

pO'J~r a~lnc"'·""'o~ .:·-,t '.'~~ full (~·~O ":'~l""'(")\ .... ... i:' ........ 0 .... ,;;01,;; CI.,-... .... 1:..(•• ::,""'

1
-,

- .
.'

.:...... :>~ ~y
f:"/ <' ......, .~ .,

71.7G

~;21""":1t.-
__,--1: ') \; t:c 0. il t

-'

••

.

i
, I I -----, - ..--,-

L..-:.-))..-S:~: !:-::-=7:=--=="L~.1:~-:1,,~-~- i--:': .: ~_ =-.c-.L-'.:~~ C.8.,....-. - ..

•
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Uovc~~bc~
.~

1.0, 196J.

PU!£2E~: To depress cassitzrite frc~ ~ talc c~~c~ntr~te~

Di5Cho~£ ti~ ore.

F 2. .d:--- R~tains £rc~ t~lc co~ccntr~tc l~b tests D-7 tJ
D-14 inclusive.

Rear.Q~ts: Caustic soda.

PI'..OCEDU?..S Cr. !<ESU!.TS.

I. ,_. A tot~l or- ''''0 ",..~._- Ol:~ n; "c"OF<= t~lc c -nc~~c"'-"-"U .... ...J.... t,j_l,..o...... ... .... .,.;.~ .£..L. ....... \..1 \.-:~I ... \,.4 •• ·~:>

were conditioned in a Denver f1ot~ticn cell with
2 graDs of caustic Goua, at 10 p~rcL.:nt soli~~. l'll.
11.6 T~~perature 23 v C.

2. Flo:lted a talc frac.tion in 3 l'..linutcs ~,;~1ic:). in t1 ::n
was clcJneri once at n pH o~ 9.8

\- 3.

4.

TIi.E: clc:rncr t:lils ~;~T.'e t!~c ccn~c--ntr:~t~ fr:.>~ti.'J~':. .:.'!,-:~

the float fr2.ctic-n ,':as the di,:;c2.1-d.

,

~, (.........
I,

7' • .

):.2:J.':ll.t i
p 4 ..... • i CI ~: ~____.-:-~~·.:..f'C", c: :.,_-.:.' -:__,.,.:.'~.....:::.~..O'::; ~_-.:.'',--,~::",,:,'__,

I !
. Flo:1ts (::3j€ctS) \ 71.~,'. I

i__-:?:.:.... ~.:;; tco~_::~::~::~2...:.-l~l .S20..'-,-'_'I""..• 1 '")

I, 'i'1"'\~...," -: ........... (0 II" C'. \ •..• !. . .J i , ~ _ • )

==:-=:::==--::;;. .:.:....;.-=--=-.==.=--=.:..=---=::=.::-_""===--..:...:-..::..;;.:... .~~';:.:z..=r.==:~==~:.;;:

•

!
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D~'1 to:---
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....., oJ.J ~

~-18

T:-:z r..:3t.zri""'1 ~s?d in tl1is t~st ,:Gr: rct~i.:1::; :::::r::..
lab tc:;t D-7 to D-IlJ., =~..:.~~t::'c:-.. rC~J.j;'1~r cails)' t:i..~

minus 3.5 £~ .:~:.:. ti~:1. only.

The reccver:~r of free C~~2~i.:e:=i te. £1:.'0;'.) a OA. s~;:~off
tin C=2, =t ~ cc~=ac si~~.

l~:) :---T

p ...,,~e:-----

.., -1:"; -.

'.j.!" ....... =-~- .

~~""'l ,...:-, _-u_._ l.. '.1_

'" I ",,"/ ...
..I ....t'-".~ .:...~~

<, t"'p 'r ~!"\.,.'"':; c'\-'; er:J'..... """'. ~. \..; ... ~~ ... .... ~.

con'Centr2.::e vr."~s

~':::.J.~~to:.~ .::.t 5

. .~.. ~ '" ~
.- '" -; ",::-.;; .. ,'"",",,,

The nu.dds and t.::.ils frem the above
,,::d'Gh~d and an:... l}'scd for Sa. 7118
fed. \'i2t to a Jones lii;h In~=.r~sit.7

cmps volt.:tge.

The retains fre.n Bischof[ i.?b test3 D-7 to D-14
flotation rou~h2r tLli13 \·;c·r~ screc~ed a-;: 35 :::osh~

The min·J.s 3~ ~:.;sl1 f~=..ctio·:\ -;'/2£ tl....orcu~~'lly I ...i.~,:~d

( r~-" 3000 ~r~·~~) n~d ~~~ to ~ ~l c4c~n·- D~1"~~'"•.:. ........ _ ... C "'Hj,~ ~l. .....c·...t. ..... .}_._ ..... __ .1. _ ••• \ ..... <..1 .....

Deck conccntr.:tting t~ble at a ~iven r(2tc~ :'rcm
this unit ,\':~ oatc.ir.2d 3 p~cd'-.lcts, a CCnCc,'1:::C;:J.'.:C, a
mi.ddli'·Lgs .'1nd 3 tni 1. Lngs.

TO~.J.l r.~5ult5:

, d J "I!' ..
Gr~vl.ty .:!r.. or:.~s ~::"~:.1

at 5 C.~?s.

·Thr~e :rrz.ction:; \Jz:::e o~t~i::cd frc.:·l t.:::.c J~...:.1~::; "'~;3.6..... ,~t:L.::
f::-.:}..::tion I a ni<.~cs) and d. n(',n-:::.3.!p.~.:.:ic i-':'C::j~C.:l. ..·1- ....l

P::OCllC G ;;8rc c-..=. eel! ;!~iS~l'::cl znc.l ':-.i.::.~ ':":Ts~d .:'-J:: Sa.

I~ ~ ~ -. '. ., r· J ~ .~ () , 1. 7". '1.- '; .. '~~"'
r::::...=.:'..c;;:;.._ ':"::'-:'"'=;"'":r'~~-:::.--.:=....-::=-=':::::~;::",,-=...:::.==.:=---=-...:-.-...:::.:~..='==-__-== ~-:= .:.-=~. _.:.=::::::..;.=:

r- ~;c:i2~~t ~. fJ_:.J.Y I :·ist.
~__?::.::::~""c~t-:." ;"' -, " ~ ~ I « ~ ~ •
I ----- _._.-,,~.. --. -.-----.--. "---1
II:,"i.:o::er i:c.bJ.e i~iccs. :::2.15 1.05 I :;..9.:::: i

I
'.')-::'_: '.: ~- '"'I_V_ 7': ...... ;, J-.•~ 1'-_.-.~ -...' ::. ., I, 1(' O"':·~ I' ::::: ~.\ t'. • _ ._ v _ _. .J.~ •• .; • ",'v J • -J I

Tc~~,. ·..... .,=n-; c- ,.. ... "0 1 'u· ?- ,.,...· ....:...) __ =..... I__ .J .Jo.~ .... .; \ _1 • .:.-..'

, Jsn:'s ~.:"-,c:.:. 15.62 3.13 28,:::
1 ,-..... '"'\ .... T':l...·... ---,-~ .... .:~... ! .. 0~ 1~(). "'_3 IS. ~7-:I.....::__·_.:.·!-_·_--'-._~__t:..:;:...-: ~ . .__~__,

2.

3.

1.

•
,
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Regrinding ~nd Jones hi6h intensity scp~rator ~t 5
a,nps pol-icr input.

T:-.e 8~teria.l u.,ed in t~1is test "as r~tains r:"G~

lai) ,-c::Sc.~ .1-7 to ~-l!;., floc.:.tior. X'ou~h~r t,: 1:;) :. :1C

plus 35 ~8sn fr~ction only.

;.',..... i:'COGuC2 2. r:i~h ~ii.1 (c.:l5si::2"':"it~ ':r~ct~C'~ frc:::~ d
product c~t~incd in l~b t~St5 J-7 to D-l~.

.~. " ..

;~3: No: E~3~hofi ~-19- ---

I

...
--------_.--' .... ~ .... y _i·~1.· .~,,.. •.....,,J.... '-

~, c_...... ...... ~

1'1.·,.;",.. ; ,.=:> ..... C"l.··h, ..
• •• lLl .... 1 _.~.~ '-J

in?ut:J( at S

23.%

45.91

f'O!d to a w ·,nes
~Iit~ the pO',:~r

........ C-.',-' .... 1.. C r
".- -J_. _t.. ~

The groU11d pulp v.tas
~a~lctic sc?~rator)

<I:i1P ~ Y2.:J J:Lr~~.

~~'hr~c fr3.ctioi15 ;·]·~~e cbtai:1~c, :-.:.:.gn~tl.CS" u. ~;"clJs)

and a non-r:':l~~neti..: product..

~. , .. .,
~.::=:..-=.:-_-:-.~~

The retains fro;:). the· Bischoff tests, plus 35 ;r.~:;~"1

f~~~tion only, ~;ere [jl"ou;d in :J. st~(:l ii~il!.. £'o=- ;..)
m:i.r:ut~:i at the required dc.nf;ity, a total of SO·l4·.~

2;.l:\,) gr<l:::~;.

:.11 prOt~;I::!:S \l<:;re d:::ied, v;eighed &nd .:.n.::1.:1:.;,o;d rGJ:
Sn.

fi--
'I Jon.es

.J C''i~~:;

I

I J..... - ....... -"r-._.~·--:T-r..,'.-_~ c~ "')~ , "')
.-_:.:"'_~' '-.'-"- ---~-- ~ '-"--,-_-=:- - ....

L.

1.

P~CC7~DUf{E & f(SSULTS.

!

r

;
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GEO-MET INFORMATION MEMORANDUM

SUMMARY REPORT ON THE PRESENT STATUS AND

FUTURE DEVELOPMENT OF THE GEO-MET MILLING

AND CHLORIDISING PROCESS FOR THE TREATMENT

OF MOUNT BISCHOFF ORE

BY: W.A. MORGAN, B.Sc. , Ph.D
D.E. King, B.Sc.
S.K. Ghosh, M.Sc. (Chern. Eng;
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GENERAL INTRODUCTION

This report summarises briefly the basic consideration
applying to the beneficiation and extraction of tin
from Mount Bischoff ore. The status of the research
project sponsored by Mount Costigan Mines Limited is
reviewed, and future work required to obtain the
necessary design information for a commercial plant is
outlined.

.. '
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THE BENEFICIATION OF MT. BISCHOFF ORE

INTRODUCTION

A mineralogical examination and a series of six tests
was carried out on a bulk sample of mineralised rock from
Mt. Bischoff. Tasmania. on behalf of Mt. Costigan Mines
Ltd •• Ottawa. The object of this work was to examine some
of the physical characteristics of the are. and determine
the possibilities for commercial recovery of the cassiterite.

Mineralogical Examination

The sample consisted chiefly of serpentine and pyrrhotite.
Other minerals present were pyrite and chalcopyrite. both
in amounts of a quarter of one percent or less. and the
cassiterite which was disseminated in both serpentine and
sulphide fractions. Some of the cassiterite also occurred
with titanite.

Unfortunately. the mineralogical report does not give a
clear statement On the cassiterite liberation size.

Grindability

The are is friable and easy to crush and grind.

Separation Tests

The talc. fraction contains about 75% of the tin in about
4~/o of the are weight. while the pyrrhotite fraction
contains the remaining 25% of the tin in about 60% of the
are weight.

The cassiterite is apparently finely disseminated. but
much of it was liberated during the test work. This is
evident from the results. although it would appear. from
the low grades obtained. that much of the cassiterite
remained attached to the main minerals.

The most highly magnetic fraction of the are appears to
contain a relatively low concentration of tin. For example.
about 22% of the are separated at low magnetic intensity
contained only 2% of the total tin.

Ina run using the Jones high intensity magnetic Separator. it
was demonstrated that the tin tended to concentrate in the
non-magnetic fraction. In addition. the non-magnetics were
tabled and a tin concentrate of 34% Sn grade was floated from
the table concentrate.
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Talc was easily floated using only a frother. In one
test the talc float reject, comprising 25% of the weight
contained only 12% of the tin. Likewise, a pyrrhotite
float reject, amounting to 3~/o of the weight, contained
only 13% of the tin. Thus, a total of 63% of the weight
was rejected with a tin recovery of 75%. The tin-bearing
"tails" ran 2-3% tin tin and comprised pyrrhotite and talc
in a ratio of 2/1.

There is some indication that a higher pH in talc
flotation reduces the loss of cassiterite. At a pH of
5.2 the floated talc contained about 30% of the tin, as opposed
to 12% of the tin at a high pH.

DISCUSSION

No completely clean separations were made during the
six mill tests on this ore. Nevertheless, the progress
throughout the series was encouraging and the work
revealed that good recoveries of tin might be made.

A further mineralogical examination of the coarse ore
should be aimed at revealing cassiterite liberation size.

Selective flotation of the talc is the most desirable main
separation to achieve. It floats readily with only a frother,
but it carries some cassiterite with it. This might be free,
in locked particles or in "smeared" particles. If talc
and cassiterite are free a table flotation procedure might
give the best separation. If they are present in locked
particles further grinding may be necessary. If the talc
has "smeared" the cassiterite perhaps conditioning during
grinding would be effective.

Pyrrhotite is compatible with pyrometallurgical treatments
and its presence is desirable to some extent. The optimum
concentrations of pyrrhotite to suit pyrometallurgical
operations are not yet known. Some of the pyrrhotite may be
removed as a low intensity wet magnetic concentrate, while
further removal may be effected by flotation.

Talc and pyrrhotite fractions may be separated fairly cleanly
by high intensity wet magnetic separation. The two fractions
may be separately treated if desirable.

Projections.

In the next phase of work the objective will be to reject
as much talc and pyrrhotite as possible with a minimum
loss of cassiterite.

In the case of talc flotation a weaker frother will be
used, and at higher pH levels. Grind will also be
investigated.

•
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In the case or the pyrrhotite fraction, the effect of
grind will be examined for both low intensity magnetic separation
and flotation. The effect of depressants and pH will be
examined in flotation tests.

with further work it would appear that about
to 1 concentration ratio could be obtained with a recovery
of better that 8~/o of the tin in the ore.

A portion of the tin in the talc fraction can be upgraded to
a +30% tin concentrate.

This phase of the work will take approximately four weeks
to complete.

Extraction Process

conventional methods of extracting tin by means of concentration
and smelting of a high grade concentrate should probably
result in low recoveries of tin from the Mt. Bischoff ore
because of the following factors:

a) Much finely divided cassiterite is lost
during concentration thereby resulting
in a low recovery in the concentrate.

b) Any concentrate from Mt. Bischoff ore
will invariably contain a high amount
of iron. Iron is one of the most
undesirable elements ~n the smelting operation of
tin concentrate.

Chloride Volatilisation Process as Applied to Mt. Bischoff

The main advantages of a chemical extraction process such
as chloride volatilisation process, are:-

a) Specific reactions can be carried out to
selectively potacilise tin from the large
mass of gangue and iron.

b) The reation can be carried out to completion
whereby nearly 100% extraction ofthe tin is
obtained.

c) Low grade concentrates and even mine-run ore, can
be treated by this process thus eliminating
major losses of tin and an expensive beneficiation
process.

In the early consideration of this process, therefore,
the work was aimed at determining :-

a) A specific reaction for the selective chlorid­
isation of cassiterite in the Mt. Bischoff ore.

and
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Suitable reaction conditions for maximum tin
extraction with the minimum amount of energy and
reagent consumption.

Specific Reactions for SnO? chloridisation

From the theoretical study of the thermodyn of
chemical reactions, it is found that certain chloridization
reactions can be carried out in the Mt. Bischoff
preferential chloridisation of Sn02.

LI

1)

2)

Sn02 + H2 + 2HCl

FeS + H2 + 2HCl

4Fo = -10.7 k. calc
7270 C

FeC12 + H2S + H2

4Fo = + 7.2 k.cals
727 0 C

l

"

I

Thus, reaction of the Mt. Bischoff ore with H2 + HCl
at 727 0 C will chloridise the Sn02' but the positive

of 4F indicates that HCl will not react with FeS,
major constituents ofthe ore.

The chloridisation of mine-run ore from Mt. Bischoff
was therefore, carried out using HCl and H2 + HCl mixtures.

Process

~he process can be divided into three main stages
as follows:

1. The chloridisation stage where the tin in the ore
is liberated as a volatilised chloride with minimum
quantities of tin remaining in the residue and
minimum consumption of HCl and H2'

2. The collection of the volatilised chloride. and
purification, if necessary, of the tin chloride.
Several routes suggest themselves such as
fractional distillation of the chloride or chemical
precipitation of impurities.

•
3. Recovery of the tin from the tin chloride. This

can be effected by electrolysis of the anhydrous
fused chloride or an acqueous solution of. the
chloride, by hydrogen reduction of the chloride or
chemical precipitation. In addition if it is
required to simplify the process because of plant
location the chloride could be steam hydrolysed to
pure stannic oxide. In fact, this hydrolysis step
could b0 applied directly to the chlorides evolved
fro the chloridisutj('n re"l,..to~.
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APPENDIX

STUDY OF THE THEORETICAL COST OF

RECOVERING 1.5 TONS OF TIN FROM

100 TONS OF MOUNT BISCHOFF ORE

BY CHLORIDISATION AT 600°C.
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Analysis of the Ore.

Sn
Fe
MgO
A1

2
0

3
Si0

2
S

1.5%
36.0 %
25.0 %
4.0 %

12.6 %
21.0 %

Total = (99.5 + 0.4)* = 99.9 %

*Sn is present as Sn021 thus, 1.5% Sn should contribute
to 0.4% 02 for Sn02 •

Assume all the sulphur is present as FeS (very small
amount of FeS2 is present).

Moles of Reactants per 100 gInS of Ore.

Sn02 .0126 mole

FeS .65 mole

MgO .625 mole

A1203. • 04 mole

Si02 .2 mole

i

i

\' i

•
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3 -5
a bxlO cxlO

1'. ~ J, ~,

Sn02
17.66 2.40 -5.16 'j

.'1

,
A1

2
0

3
27.38 3.08 -8.20 I

1
:1

MgO 10.18 1.74 -1.48 -1

.,

Si0
2

(up to 523
0

C) 11.22 8.20 .1

tlSi02
14.40 1.94

~ ,

, .
Hel 6.34 1.10 0.26 f',

i '

FeS ) to 411
0

K 5.19 26.40 1 L.T. 570 cals (phase)

59S
o

K
1 (change)

FeS ) to 17.40 1 L.T. 120 cals

FeS from 598
0

K

In the following calculations the coefficient C has
been neglected. Its contribution to the H is very small.

Assumption in Calculation.

From the chloridisation experiments it is found that
very small amounts of SUlphur and iron comes off and the
chlorine in the residue is very small. Hence, it is
assumed that only Sn0

2
reacts with the chloridising reagents.

•

for Heat Calculations.
2 -1 .

+ bT + cT k.cals/gm mole)

capacity Data Used
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Heat Required to Raise the Unchloridised Reactants
o 0

to 600 C (873 K).

Compound Gm-Moles H873-H298 Heat required

~ 1
FeS .65 19038 12.360

MgO .625 11650 7.280

Si0
2

.2 '9860 1.972

A1
2

0
3

.04 26240 1.049

Total = 22.661
HCl .1 6376 .6376*

(Take .1 mole HCl which is approximately twice the
stoichiometric; amount for making SnC1

4
from .0126

mole of Sn0
2
).

*This 66376 k.cals of heat required to raise .1 mole of HCl
to 600 C is not added in the above table. This heat can
easily be obtained from the chloridised hot residue. Also,
if H2 is used along with HCl, then heat required to raise
H2 to 600

0
c would be obtained from the chloridised residue.

NOTE: After this two different heat requirement values will
be obtained depending on whether SnC1

4
or SnC1

2
is

the product.

a) assume with HCl only, SnC1
4

is the product.

b) assume with H
2

+ HCl, snC1
2

is the product.

I,

t
\:

j ,



.597 k.cal

.271

.326

2x.0126
moles

=

=

.0126
mole

.0126
mole

.0126 .0126 2x.0126
mole mole moles

SnC1
4
--7 9.3 x .0126 = 1145

H20 ---? 10.607 x 2 x .0126 = .271

Total heat = .3855 k.cals

56028'1

Snc12 -725.8 x .0126

H20 --7 10.607 x 2 x .0126
-----------

Heat of Vaporisation of Products at 298
o

K.

al For snC1
4

.

b) For snC1
2

.~
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Heat Requirements for the Chloridisation Reaction
at 298oK.

a) Sn0
2

+ 4HCl--7 SnC14 + 2H20

138.7 4x22 130.3 2x68.3

tl H for this reaction = -40.2. k.cals/mole
298

Total Heat Required for .0126 mole of Sn02

= .0126 x (-40.2) = -.5065 k.cal

b) Sn0
2

+ H
2

+ 2HC1~ SnC12 + 2H
2

0

138.7 2x22 83.6 2x68.3

AH
298

for this reaction = -37.9 k.cals/mole

Total Heat Required for .0126 mole Sn0
2

= .0126 x (-37.9) = -.4788 k.cal
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.2090

.2760

.2090

.485 k.ca1

.2662

.475 k.ca1

=

=

=

=snC1
2
-::;" 22.13 x .0126

2H
2

0 ~ 8.17 x .0126

SnC1
4
-7 22.45 x .0126

2H
2

0 --78.17 x 2 x .0126
--------

. 0
Heat Required to Raise the Products to 600 C
IB730K) .
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!£!a1 Heat Reguired to Ch10ridise 100 gms of Ore •

Heat required to raise the reactants to 600°C

neat for vaporising the product at 298
0

K

b) Sn0
2

+ H
2

+ 2HC1~ SnC1
2

+ 2H
2
0

Heat required to raise the reactants to 600°C

Heat for vaporising the product at 298
0

K

Heat required to raise the ch10ridised product
to 600°C

Heat of ch1oridisation reaction at 298
0

K

.485

-.5065

22.661

.385

23.025 k.ca1s

= 22.661

= .597

= .475 I
I

= -.4788 I
I

k.cals
I

23.254 I

!
-'

=
=

=

• =

the ch10ridised product
to 600°C

reaction at 298
0

KHeat of ch1oridisation

Heat required to raise

I
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I
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Heat Requirements per 100 tons of Ore for Chloride

Volatilisation Reaction

a) 23.025 x 454 x 100 x 2240 = 27300 k.w.h.
100 x • 252 x 3415

Cost of power = 27300 x .5 = 136.5 dollars
100

h) 23.254 x 454 x 100 x 2240 = 27350 k.w.h.
100 x .252 x 3415

Cost of power = 27530 x .5 = 137.6 dollars
100

Assumed cost of power = .5 cents/k.w.h.

\
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Reagents Required per 100 tons of Ore for Chloridi§ation

cost = 201.5 dollars (at HCl cost of 5 cents/lb)

4 x .0126 x 36.5 x 2240 = 4030 lbs of HCl
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123.15 dollars

4HCl_-'\.> SnC1
4+

+ H
2 + 2HCl-.--7 SnC1

2
+ 2H

2
O

required = 2015 Ibs

required = 224 Ibs

of HCl = 100.75 dollars

of H
2 = 22.4 dollars (at H2 cost of 10 cents/lb)

HCl

Cost

Cost

a}

b)
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Power Reguired for Electrolytic Reduction of the Products From
100 Tons Ore

Docomposition voltage of SnC14 for the production of Sn =
2.275 volts.

o
Decomposition voltage of SnC1

2
is 1.4 volts at 300 C.

Power required for electrolysis of SnC1
2

from 100 tons of

power required for electrolysis of SnC14 from 100 tons of
ore

= 410 x 2.275 x .0126 x 118 x 2240 = 3100 k.w.h.
1000

Cost of power = 16.5 dollars.

560290

= 205 x 1.4 x 10126 x 118 x 2240 = 955.9 k.w.h.
1000

a) 410 amp.hr/lb tin is required.

b) 205 amp.hr/lb tin is required.

Cost of power = 5 dollars approximately.

ore
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Hydrogen Required for Reduction of SnC1
4

or SnC1
2

a) SnC14 + 2 H2---?,sn + 4 HCl

.0126 x 2 x 2240 = 114.6 Ibs

Cost of H
2

for reduction = 11.46 dollars

b) snC1
2

+ H2-----}Sn + 2 HCl

.0126 x 2240 = 57.3 1bs

Cost of H
2

for reduction = 5.73 dollars

560291
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No c=edit has been given in these calculations for recovery
and =ecirculation of reagents and heat.

This cost of course does not include capital write off, labour and
main~enance costs.

Tota- cost of Power and Reagents for Recovering 1.5 tons
of s~ (potential recoverable amount) from 100 tons of Ore

+HCl

266.48

$2.66

H
2

SnC1
2

137.6

123.15

5.73

cost/ton of are

Reagents to be used

Hydrogen Reduction of

Heating

Reagents

H2 for Reduction

Total Cost

It s~ould be borne in mind when relating the above costs to the
summary of charges at the end of the report that they have
been calculated on 1.5% Sn material, whereas the fixed
charges and labour and overhead charges have been applied to the
0.5% Sn are.

Pyrr~otite roasted to pure iron oxide would be a valuable
by-p=oduct. The iron content of the are is about 33% and
should be recovered without difficulty. The probable return
for ~he iron oxide would be approximately $6.00/ton of are
assu-~ing a selling price for the pure oxide of abo~ 10¢
shor~ ton unit.
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APPENDIX II

TENTATIVE COST ESTIMATE OF RECOVERING

TIN FROM MOUNT BISCHOFF ORES
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Tentati~-e Cost Estimate of Recovering Tin from Mount
Bischof ~ Ores

Assumin-: operation @ 1000 tons/day of ore @ 0.5% Sn
Benefic:"3.tion ratio 4:1
200 tons, "day concentrate assaying 1.5% Sn

Repair & maintenance, legal,
directors & other fees as percentage
of plant investment @ 5%

45,000

60,000

150,000

105,000

75,000

$435,000

$1,500,000

$1.28Fixed charges/ton of ore

Fringe benefits, insurance, plant
protection et al @ 4%

Ank~ual interest & monetary
procurement charges @ 7%

Re3.1 estate, franchise, operational
& other taxes on investment @ 3%

De?reciation @ 10%

Ca?ita1 cost of plant

7.

5.

6.

2.

3.

4.

1.
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Labour & Plant Operation

8. Ore receipt & handling 2 man/shift 48
3 shifts

9. Ch1oridisation reactor & roasting 3 man/shift 72
plant 3 shifts

10. collection plant for chloride 3 man/shift 72
fume 3 shifts

1I. Purification of chloride 2 man/shift 48
3 shifts I

12. Electrolysis of tin chloride 3 man/shift 72 I
3 shifts I13. Electrode repair & casting of tin 6 man/day 48
shift I

14. Supervising & clerical personnel 2 man/shift 48

r
3 shifts

15. Repair & maintenance 3 man/shift 72
3 shifts I,

I·
,6-

l~

I

--
I

­
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Total

16. Cost/day for labour @ $2/hr $ 960

17. Managerial expenses & overhead $ 960
@ 10~/o of labour

18. Total for labour & overhead $1,920

19. Labour & overhead per ton ore $1.92

480
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SUMMARY 1000 ton/day operation

No credit has been given for recirculation and recovery of
reagents and heat.

Fixed charges per ton of are $1.28

Labour & overhead per ton of are $1.92

Reagents and power $0.66

Total charges per ton of are $3.86
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Potential Profit

OVerall recovery of 80% of 0.5% Sn
are @ $1.30 lb

Less metallurgical costs

Profit before mining & milling
charges

Iron oxide recovery/ton ore

Total Potential profit/ton ore
before mining & milling costs

$10.40

$ 3.86

$ 6.54

$ 6.00

$12.54
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