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SUMMARY

This report covers the Stage I Exploration Programme at Mt.

Bischoff for the MEL/CRAE Joint Venture carried out between

June and December, 1978.

Excluded are an airborne magnetic survey which will be conducted

over the Exploration Area prior to 15th February, 1979, and tin

sizing and liberation metallurgy on six samples submitted for

testing. These programmes will be reported upon separately.

(a) A 20 metre square grid was established over part of the

prospect area, essentially that area that covers most of

the old mine workings. A subsequent ground magnetometer

survey delineated four anomalous zones over known

mineralisation.

(b) Two stages of diamond drilling were carried out:

The first stage involved four holes (totalling 1081.1

metres) to test the tin mineralisation in the White

Face/Stanhope porphyry dyke below and lateral to previous

intersections. The best results obtained were 11.45

metres at 0.56% Sn and 12 metres at 0.45% Sn.

In the second stage a deep diamond hole was drilled to

a final depth of 972.5 metres (894.4 metres vertical

depth) to test for a repetition or further mineralised

dolomite sequences at depth, and also to test the

possible occurrence of a large mineralised porphyry stock

at depth. No dolomitic rocks were encountered and,

... /2



Various categories of reserves were calculated, the

more significant being :

An extensive programme of sampling both new and old

diamond drill core was undertaken. Significant results

are listed.

although an aggregate of 111 metres of porphyry rock in

8 dykes was intersected, there was no intersection of a

major porphyry stock.

"High Grade" Porphyry

White Face/Stanhope Dyke 2,352,200 tonnes at 0.53% Sn

t~~\~

•

207005

350,000 tonnes at 1.11% Sn

1:4 reserve to waste ratio

- 2 -

High grade Dolomite

Pit to extract White Face/

Stanhope and Queen Dykes

plus other incidental

reserves (Dolomite,

Argillite, other Por-

phyries) to RL 500 m 22,823,300 tonnes at 0.23% Sn

1:2.74 reserve to waste ratio.

(d)

(c)
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1. INTRODUCTION

Field work commenced in June, 1978 and the Stage I Exploration

Programme was basically completed by December, 1978. The site

personnel comprised two geologists, a technician and a field

assistant. Accommodation was in caravans next to a core shed

which was constructed on an area applied for under Temporary

Licence adjacent to that held by Comstaff Pty. Ltd., number

A8353 R/35.

The main effort of the Exploration Programme was the drilling of

5 diamond drill holes. The first 4 holes were designed to test

the tin mineralisation in the White Face/Stanhope porphyry dyke

below previously drilled intersections, and the fifth hole,

programmed to 1000 metres, was drilled to ascertain whether a

repetition or further dolomite horizons existed at depth,

whether a mineralised porphyry stock existed at depth and

possibly whether a mineralised greisenized granite lay beneath

the mountain.

Other work carried out included gridding and surveying, a ground

magnetic survey, reboxing and sampling of some of the old core,

sampling and logging all new core, mineralogical examinations

and tin sizing and liberation metallurgy. An airborne magnetic

survey is planned for completion by 15th February, 1979.

... /2



3. GEOPHYSICS

... /3

A ground magnetometer survey traversing the gridded area was

performed between the 9th and 17th October, 1978. A McPhar

The collars of the 5 holes drilled during the programme were

picked up by Theodolite and the sections on which they were

drilled were stadia surveyed.

207008- 2 -

934.63E and RL 783.80 .
•

2317.80N

2. SURVEYING

Downhole surveys were carried out on the diamond drill holes

using an Eastman single shot photo-logger. Readings were taken

approximately every 30 metres.

A grid has been laid in over that part of Mt. Bischoff that

contains most of the old workings. Grid spacing is 20 metres

by 20 metres (horizontal) and an area of about 300,000 sq.

metres has been covered. Grid north is on a magnetic bearing

of 3300 04' or true bearing of 342
0 26' (parallel to the

main tunnel at its portal).

About 30 semi-permanent survey stations have been established

within the area using a Wild T16 Theodolite. The Mt. Bischoff

""trig was tied in to the grid and has the following co-ordinates:

I\.)\.)"\
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Four main anomalous areas were revealed

... 14

Model GP-70 proton magnetometer, with the sensor on top of a

10 ft aluminium staff, was used. Readings were taken every

10 metres on lines (grid N-S) 20 metres apart and about 1500

measurements were recorded. The maximum diurnal variation for

anyone day was 21 gammas and all readings plotted have been

corrected to a common base.

Background readings were about 62,000 gammas with background

variations of 10 to 20 gammas in "flat areas" and 200 to 300

gammas generally. Readings over pyrrhotite sulphide lode

areas were typically of the order of 67,000 to 68,000 gammas,

i.e. 5000 to 6000 gammas above background. A number of small

apparent anomalies were caused by surface metal (old rails,

trucks, wire etc.) which is ubiquitous.

207009- 3 -

(i) Gossan/Greisen Face. The anomalous area extends

over about 200 metres from Gossan Face to Pig

Flat and corresponds to outcropping sulphide

(pyrrhotite) and gossan. A maximum reading of

71,000 gammas was recorded. Massive pyrrhotite

that has been intersected in drill holes 30 to

40 metres below the surface to the south of

Greisen Face failed to give any anomalous magnetic

readings at the surface.
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(ii) Slaughteryard Face. The outcropping massive sul­

phide in Slaughteryard Face gave anomalous

readings, peaking at 68,100 gammas.

(iii) Brown Face West. As for Slaughteryard Face with

values peaking at 64,850 gammas.

(iv) Brown Face East. An anomalous area about 150

metres long and 100 metres wide has a peak value

of 67,300 gammas. The zone is at the eastern

end of Brown Face, and coincides with outcropping

limonitic gossan. This gossan may represent

oxidized pyrrhotite, and fresh pyrrhotite may

exist at depth.

Results of the airborne magnetic survey over the whole of the

Exploration Area will be the subject of a separate report.

4. DIAMOND DRILLING

The diamond drilling programme was carried out in two stages.

The first stage, involving 4 holes targetted on the White Facel

Stanhope porphyry dyke commenced on 13th August, 1978, and was

completed on 29th September, 1978. In the second stage, a

"deep" hole, MBD 5, was drilled between 25th October, 1978 and

17th December, 1978. A total of 2053.6 metres was drilled

in the five holes.

.. . /5



The fourth drill hole was on a section 80 metres to the east of

. .. /6

MBD 3's target was the Stanhope dyke, which is the faulted

continuation of White Face dyke, and which had never previously

been drilled. Two porphyries were intersected

The drilling programme was contracted to Longyear Australia

Pty. Ltd., using an F38 rig for the first four holes and an

F44 rig for the deep hole.

207011- 5 -

65.85 to 77.3 metres (average grade 0.56% Sn) and

108.3 to 148.35 metres (average grade 0.21% Sn including

12 metres at 0.45%).

Recent interpretation suggests that the upper porphyry is the

Stanhope dyke and the lower one is White Face dyke, with the

offsetting fault encountered in the drill hole between the

two intersections.

The first hole, MBD 1, was planned to intersect White Face dyke

at about 220 metres depth, but no porphyry was cut. Re­

interpretation of the intersection in hole B9 suggested that

it had entered and exited the dyke through the hanging-wall

and that thus the porphyry had rolled over and was more steeply

dipping than originally interpreted. MBD 2 was then drilled

from the same collar site but at an angle of 700 and struck

porphyry between 293.1 and 311.3 metres containing an average

grade of 0.04% Sn.

~
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(ii) A mineralised porphyry stock at depth.

No major vein systems were intersected in any of the five drill

holes.

The deep hole, MBD 5, was drilled to test for the following

possibilities :

207012

White Face dyke

·Lower Stanhope

or Queen dyke

? White Face dyke0.01% Sn

0.18% Sn

0.14% Sn

- 6 -

II II

II "

average grade

"

(iii) A mineralised greisenized granite beneath the

mountain, from which had emanated the porphyries.

(i) A repetition or further dolomite horizons at

depth.

176.5-224.6 metres

307.1-324.8 "

Neither the first nor third possibilities was encountered in

the 972.5 metres drilled. An aggregate of 111 metres of

porphyry rock was penetrated in 8 dykes, the main three being

783.7-808.2

MBDs 1 and 2. This hole cut the White Face dyke between

188.8 and 208.9 metres and had an average grade of 0.12% Sn.

I~~
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fair detail, and these logs are "appended. The logs include

Twenty-two samples were submitted to Central Mineralogical

207013
- 7 -

9 Quartz Porphyry

6 Silty Shale

2 Shale

2 Quartzite

2 Siltstone

1 Sedimentary Breccia

Shale sometimes sericitic ) Sometimes preViously
)

Silty shale or carbonaceous ) called Argillite
)

Siltstone )

Sandstone ) previously called
)

Quartzite ) Quartzite

Quartz Feldspar Porphyry

comprised :

5. CORE LOGGING

The main classification of rock-types encountered (these are

thickness with core angles, bedding angles to core, description

The core from all five drill holes was geologically logged in

often interbedded) is :

and visual estimation of mineralisation.

core recovery, lithology and description, veining above 5 rom

Services for petrological description. These samples
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All holes except MBD 3 were sampled in 2 metre intervals by

grinding. Any section that assayed higher than 0.1% was then

split and re-submitted for assay.

A total of 792 samples for 1576.3 metres of ground core was

despatched for analysis, and 464 samples for 898.15 metres

were split and despatched.

Portions of 15 old diamond drill holes were selected for

sampling and assaying. After a search of the Comstaff records

it was found that some of these holes had previously been

207014- 8 -

The descriptions of the samples are appended.

6. SAMPLING

All porphyry and significant vein intersections were split in

2 metre intervals (where applicable). Hole MBD 3 was split

due to the fractured nature of the core making it difficult

to grind. Hole MBD 1 was also split in order to compare

the assay results obtained from ground and split samples

from equivalent intervals.

The core from MBD 1 to 5 was sampled either by splitting or

grinding, the former using a diamond saw, the latter using a

core grinder that takes a geochemical sample along the length

of the core.

1$
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7. ASSAY RESULTS

... /10

Four samples were checked by AMDEL by wet chemical analysis and

results were within 50 ppm of the XRF values. Fifty-three

split and assayed. As a result parts of the core of 13 holes

were reboxed, split and sent for assay. The sample interval

was generally 2.5 metres. A total of 403 samples for 947.77

metres was split.

207015- 9 -

Eight samples were checked for gold content and all contained

Z 0.05 ppm. Six samples were run for 70 element qualitative

spectrographic analysis and six samples for silicate analysis ­

these results are appended.

The ground samples were sieved to -80 mesh and despatched

direct to the analysts. The split core was sent to MEL's

Kalgoorlie Laboratories for crushing, quartering and pulver­

izing before being on-routed to the analysts. Residues of the

split core were kept in Kalgoorlie.

The analysing of samples was done by AMDEL in Adelaide. Ground

drill core samples were analysed for tin by XRF (B 1 method)

and split samples for tin (XRF B 1 method), copper, lead,

zinc, silver by AAS, and every fifth sample for tungsten

(XRF B 1 method). Any samples above 1% Sn were analysed by

XRF B 2 method.
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samples were also sent to Pilbara Laboratories P.L. in Perth

for chemical checking, however, their method proved to be

unsuccessful and no results were obtained.

All the assay results are enclosed in the drill log files and

all tin assay results ;> 1000 ppm Sn are plotted on the

sections.

The following significant intersections were found

Grade
Hole No. Depths (m) Length (m) % Sn Rock type

. MBD 1 3.4 - 8.0 4.6 0.28 Silty Shale

92.0 116.0 24.0 0.18 Sandstone & veins

MBD 2 3.0 - 10.0 7.0 0.19 Silty Shale

38.0 44.0 6.0 0.33 Siltstone & veins

MBD 3 65.9 - 77.3 11.4 0.56 Quartz Porphyry

77.3 - 84.0 6.7 0.89 Silty Shale

84.0 - 86.1 2.1 0.27 Quartz Porphyry

112.5 146.5 34.0 0.26 " "

MBD4 36.0 - 38.0 2.0 1. 07 Siltstone & veins

140.7 - 142.8 2.1 0.41 Sulphide vein

176.5 178.25 1. 75 0.67 " "

200.8 - 208.9 8.1 0.22 Quartz Porphyry

208.9 - 210.9 2.0 0.43 Siltstone & vein

223.4 - 224.1 0.7 0.41 Vein

MBD 5 24.05- 24.30 0.25 1.06 Sulphide vein

118.0 - 120.0 2.0 0.49 Quartzite & veins

190.5 - 202.5 12.0 0.44 Quartz Porphyry

... /11
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I
Grade

I
Hole No. Depths (m) Length (m) % Sn Rock type

MBD5 212.5 - 218.5 6.0 0.23 Quartz Porphyry

I 312.5 322.5 10.0 0.21 " "

369.5 - 370.2 0.7 1.16 Vein

I B 9 NIL

I
B 12 141.12- 142.5 1. 38 0.45 Quartzite & veins

B 16 NIL

I B 19 NIL

B 20 NIL

I B 21 NIL

I
B 22 130.0 - 135.0 5.0 0.25 Argillite & veins

B 23 NIL

I B 33 NIL

B 38 120.0 - 122.5 2.5 5.2 Argillite, veinsl-

I breccia

162.5 - 165.0 2.5 1.3 Quartzite, Argillite

I
veins

180.0 - 190.0 10.0 0.19 Quartzite, Argillite

I veins

B 54 180.0 - 182.5 2.5 0.94 Quartzite & vein

I B 55 NIL

I
AAB 5 NIL

I Of the other metals that were analysed the following intersections

of interest were found :

I
Length Grade Ag W

I
Hole No. Depths (m) (m) %Cu %Pb % Zn (ppm) (ppm)

MBDl 12.0 - 14.0 2.0 2.2

I 38.0 - 42.0 4.0 1.15 22

56.0 - 58.0 2.0 2.3 45

I ••• /12



Cu 321 ppm, Pb 204 ppm, Zn 386 ppm, Ag 1.55 ppm

The grades for the sediments (and veins) in holes MBD 1 and

The average grade for the main porphyry bodies struck in holes

MBD 2 to MBD 5 is

W
(ppm)

32

42

35

35

110

3.6

1.1

207018

2.7

1.0

1.3

3.8

1.1

2.2

1.4

1.2

5.1

1.5

2.2

90

2.7 27

Grade A9
Lt:.!L (ppm)

13.9

3.5

1.1

1.3

2.5

2.5

2.5

2.0

2.0

2.5

0.7

2.5

2.0

2.0

2.0

1. 75

0.7

0.8

2.0

0.25

4.0

2.0

Length
(m)

- 12 -
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Cu 206 ppm, Pb 193 ppm, Zn 1448 ppm, Ag 3.72 ppm

Cu 88 ppm, Pb 68 ppm, Zn 276 ppm, Ag 0.39 ppm

223.4 - 224.1

212.4 - 213.2

80.0 - 82.0

382.5 - 385.0

6.0 - 6.7

82.5 - 85.0

115.0 - 117.5

77.5 - 80.0

14.0 - 16.0

20.0 - 22.0

130.0 - 132.0

20.0 - 22.0

176.5 - 178.25

256.0 - 258.0

92.7 - 92.95

98.0 - 102.0

186.0 - 188.0

Depths (m)

MBD 3 are

MBD 1:

MBD 3:

B 23

MBD2

MBD4

MBD 1
wedged

MBD5

B 9

Hole No.

B 12

B 22

~
~
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8. RESERVES

... /14

1. High Grade Dolomite Reserves - Greisen Face

350,000 tonnes at 1.11% Sn

1,399,700 tonnes waste (pit slope angle 45
0

)

Ratio 1:4 Reserve:waste

2. Other Dolomite Reserves

Reserves:

(a) Beneath Pig Flat

Parameters: cut-off grade 0.3% Sn (as above)

Specific Gravity 3.2

Between sections 1040E and 1100E

207019

Parameters: Cut-off grade 0.3% Sn (poor recovery can be expected)

Specific Gravity 3.2, Waste 2.55

Between sections 940E and 1020E

Pit end effects to sections 920E and 1040E

Category: Drill Indicated i.e. within 50 metres of

drill hole on sections and 10 metres

between sections

Grade: per drill intersection to half distance to

next drill intersection (NB recoveries were

often poor) .

Various categories of reserves have been calculated and

estimated. The basis of the figures and parameters used are

given for each set of calculations.

~
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Parameters: As described above

(b) Remnant Slaughteryard Face Reserves

Parameters: Specific Gravity 3.2

Between sections 1040E and 1080E

Category: Possible

Grade: 0.7% Sn (one grab sample)

(c) Remnant Brown Face Reserves

Parameters: Specific Gravity 3.2

Between sections 1120E and 1160E, and 1240E and 1300E

Category: possible

Grade: Estimated 0.7% Sn

230,400 tonnes at 0.91% Sn

••. /15

207020- 14 -

714,100 tonnes at 0.97% Sn

72,300 tonnes at 0.7% Sn

61,400 tonnes at 0.7% Sn

Category: Drill inferred i.e. within 50 metres of

drill hole on section and 30 metres

between sections

Grade: per drill intersection to half distance to

next drill intersection (NB recoveries

were often poor)

3. Total Dolomite Reserves

Reserves:

Reserves:

Reserves:

Reserves:

~~~
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Parameters: Cut-off grade 0.3% Sn

Specific Gravity 3.05

Between sections 860E and 1400E

Maximum depth RL 400 m

Categories: Drill Indicated i.e. within 50 metres

of drill hole on sections and 10 metres

between sections

Drill Inferred i.e. between 50 metres

and 100 metres of drill hole on sections

and 10 and 30 metres between sections

Possible i.e. beyond 100 metres of drill

hole on sections and 30 metres between

sections.

Grade: per drill intersection for indicated, where

applicable average of drill holes for

inferred and possible

5. White Face/Stanhope Porphyry Dyke to RL 500 m

This specific reserve only available by underground
mining.

Parameters: Cut-off grade Nil

Specific gravity 3.05

... /16

207021

IIHigh Grade ll

523,500 tonnes at 0.55% Sn

1,128,200 tonnes at 0.54% Sn

700,500 tonnes at 0.52% Sn

2,352,200 tonnes at 0.53% Sn*

Drill Indicated

Drill Inferred

Possible

Total

- 15 -

4. White Face/Stanhope Porphyry Dyke

Reserves

*

Reserves:

\.)
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6. Queen Porphyry Dyke to RL 500 m

... /17

207022

2,076.600 tonnes at 0.25% Sn

10.414,500 tonnes at 0.24% Sn

Between sections 860E and 1400E i.e. known area

of mineralisation

Category: Drill Inferred

Grade: per drill intersection to half distance

to next intersection, and average of drill

holes where applicable

7. Western Porphyry Dyke to RL 500 m

Reserves:

Parameters: Cut-off grade Nil

Specific Gravity 3.0

Between sections 860E and 1400E

Category: Drill Inferred

Grade: Average of 6 drill intersections and sampling

of two underground openings.

Reserves:

Parameters: Specific Gravity 3.0

Between sections 1220E and 1500E

Category: Possible - volumes calculated from

sections

Grade: 0.25% Sn (A.McI.R.). Four samples in

main tunnel average 0.32% Sn; 17.7 metres

at 0.14% Sn below RL 375 m in MBD 5 may be

Queen Dyke.

I~~

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



- 17 - 207023

1500E. A grab sample from the Stanhope Extended dyke where it

Two dykes, Stanhope Extended and Northern, occur to the east of

Reserves: Summit/Wheal Dyke 630,000 tonnes at 0.1% Sn

North Face Dyke 420,000 tonnes at 0.15% Sn

Little Wheal Dyke 551, 300 tonnes at 0.07% Sn

Brown Face Dyke 178,500 tonnes at 0.15% Sn

Greisen Face Dyke 84,000 tonnes at 0.15% Sn

Lower Stanhope Dyke 758,600 tonnes at 0.1% Sn

8. Other Porphyry Dykes to RL 500 m

... /18

1,282,100 tonnes at 0.1% SnNorthern Dyke

one, and three drill intersections respective-

probable average dyke sizes

ly, the other dykes are estimated.

Stanhope Extended Dyke 5,415,600 tonnes at 0.15% Sn

2,145,400 tonnes at 0.15% Sn

Category: Possible - volumes calculated from

Grade: Little Wheal and Lower Stanhope dykes have

Between sections 860E and 1500E

The potential of these dykes to RL 500 m is

Reserves:

crosses the North Valley Road assayed 0.15% Sn.

Parameters: Specific Gravity 3.0
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10. Porphyry Reserves between RL 500 m and RL 400 m

... /19

From the present assay information the main zone of

relatively high results outside the porphyry and dolomite

intersections is in the main tunnel to the south of Queen dyke

and encompassing Queen Lode. Here a width of about 50 metres

averages 0.17% Sn. Eleven assay results in other openings on

9. Total Porphyry Reserves to RL 500 m

207024

5,194,900 tonnes

398,600 tonnes

1,176,000 tonnes

252,000 tonnes

210,000 tonnes

225,000 tonnes

105,000 tonnes

60,000 tonnes

526,200 tonnes

3,200,400 tonnes

2,103,100 tonnes

13,451,200 tonnes

- 18 -

23,956,600 tonnes at 0.19% Sn

Total

White Face/Stanhope Dyke

Queen Dyke

Western Dyke

Summit/Wheal Dyke

North Face Dyke

Little Wheal Dyke

Brown Face Dyke

Greisen Face Dyke

Lower Stanhope Dyke

Stanhope Extended Dyke

Northern Dyke

11. Other Reserves

Reserves:

Reserves:

Parameters: As described above

Parameters: As described above

I ~'1o'"b
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12. Vein Reserves

... /20

207025

7,794,600 tonnes at 0.17% Sn

13. Theoretical Open Pit designed to extract

White Face/Stanhope and Queen Porphyry Dykes

to RL 500 metres

Reserves:

Parameters: All reserves falling within the pit boundary are

included.

Specific Gravity as above. Waste 2.55

Parameters: Specific Gravity 2.55

Between sections 1120E and 1400E

Depth surface to RL 500 m

Category: Possible

Grade: 0.17% (from main tunnel sampling)

the north side of Brown Face average 0.33% Sn. The north side

of Brown Face and the south side of North Face are conspicuous­

ly brown stained, limonitic, and slightly gossanous. A

possible areal extent of 200 metres by 50 metres of mineralised

rock exists, however, the tin may be contained in sulphide

lenses similar in mineralogy to the dolomite reserves, rather

than in a vein network.

No calculations have been made for quartz vein

reserves, but minor potential exists in the known veins ego

North Valley, Queen, Thompson etc., and in veins intersected

in some drill holes ego B 38, B 50.

~
~
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207026
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Between sections 880E and 1400E

Pit end effects to sections 780E and 1520E

Total Reserves 22,823,300 tonnes at 0.23% Sn

Zone around Queen Vein 7,794,600 tonnes at 0.17% Sn

... /21

0.66% Sn""254,900

350,000 tonnes at 1.11% Sn

604,900 tonnes at 0.92% Sn

1:2.74 (reserves to waste)

14,423,800 tonnes at 0.23% Sn

(1:4.86 reserve to waste ratio)

Ratio

Waste 62,446,700 tonnes (pit slope
angle 450 )

Other

Other Reserves

Total Dolomite

Total Porphyry

Category: as above

Dolomite Reserves

Grade: as above

High grade (Greisen
Face)

Reserves: Porphyry Reserves

White Face/Stanhope 11,267,300 tonnes at 0.24% Sn

Queen 2,046,400 " " 0.25% Sn

Western 832,000 " " 0.15% Sn

Greisen Face 84,000 " " 0.15% Sn

Brown Face 74,100 " " 0.15% Sn

North Face 120,000 " " 0.15% Sn

I
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9. METALLURGY

The samples submitted were

liberation. The results are in a separate report. *

Six samples have been studied by AMDEL for tin sizing and

Now J.ncluded as an appendix in this report.*

Sample No. Location Rock type % Sn

94413 MBDl 96 - 98 m
(part of) Sediments only 0.175 •

94416 MBD 1 98 -100 m
(part of) Veins only 0.43

94425 MBD 1 18 - 20 m Sediments, sulphides,
veins 0.21

94469 MBD 3 128.5-130.5m Mineralised porphyry 0.56

95013 MBD 1 134 -136 m Sediments, sulphides,
veins 0.092

95679 Slaugtheryard Face Massive sulphide (0.75)
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METALS EXPLORATION LTD.

Dear Sirs,

Re: Mt. Bischoff Tin Project, Tasmania
Error in Reported Location of D.D.H. MBD3

5th July, 1980.

Director of Mines,
Department of Mines,
G.P.O. Box 124B,
HOBART. TAS. 7001

-
-,,
(I

I
An error has been found on sheet 1 of the drill log for MBD3
which is contained in the report titled:

\1

I
I

METALS EXPLORATION LIMITED
MT. BISCHOFF TIN PROSPECT
(Exploration Area being part of EL 5/63)
TASMANIA
REPORT ON STAGE I PROGRAMME
VOLUME II

by A. Jannink
January 1979

(also known as M.E.L. Report No. 499)

It is located near the top of the sheet on the line marked "(I)".
The planar co-ordinates and elevation shown are those for MBD 2
and should be crossed out and replaced with ~146.!~mN, 1360.14mE,
690.39m Elevation.

II
I

Drawings in the report show MBD 3 in the correct position.

After the Stage I Programme we adopted the magnetic bearing
330 0 00' for grid north. Therefore the figures in the top right
corner of the sheet should now be 150°00' magnetic, 180 0 grid (1)
This also applies to the logs of MBD 2 and MBD 4.

I For MBDI and MBD5, a note could be added to the bottom right
corner saying Grid North = 330°00' magnetic.

I
I
I

Yours faithfully,
METALS EXPLORATION LIMITED
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94404 MBD 1, 7·2 m

IDENTIFICATION

Sericitic Carbonaceous

Brecci a
SECTION No. 25269

sedimentary breccia, essentially unmetamorphosed, strongly sericitic and

Deformed sericitic comb-structured quartz veins occur sporadically. Marginal areas of

the host rock are locally weakly impregnated with very fine colourless tourmaline.

carbonaceous.

Abundant carbonaceous matter is present. This has partly crystallised as graphite, tends

to form thin mantles on the breccia clasts, and also frequently occu~s as microscopic

networks of highly discontinuous films. This material is of primary character, but

was clearly mobilised on a local microscale during deformation. Minor traces of ultrafine

"syngenetic" Fe-sulphide are also present.

The rock has a soft pebble conglomerate-like fabric with frequent poorly sorted clasts

« 100 ~ cm) of sericitic psa~~pelite embedded in a random to incipiently

orientated sericitic matrix. Clasts are identifiable as shale and quartzose silty shale

"grading" into sericitic si ltstone and fine-grained quartzose sandstone. The relatively

incompetent matrix fraction is essentially a silty shale.

Nature of Sample: _--'D.....D'-'.~-"C"'<lur-"e'- _

DESCRIPTION

a. Hand Specimen:

Grey, sericitic, carbonaceous 1breccia, k-stain negative.

Microtextural evidence indicates the rock was partly consolidated (or lithified) prior

to the deformation. Clasts are angular to subround and some show evidence of semi­

plastic deformation, while others are weakly microfractured, particularly the more

siliceous types. Evidently, the deformation was essentially tectonic, but occurred

~,whilst the sediment was in a ''wet'', partly consolidated condition. Alternately, the

rock may have been softened by an influx of water contemporaneous with the deformation.

A Microscopic:

Th i srock i s a

1
1~2 ~\)'ii~'/ 12th September, 1978

• . CENTRAL MINERALOGICAL SERVICES PTY. LTD. Date _

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 78/8/32_Date Received: 28.8.1978

Reference_JIN..Q.Qt83_ ._.

Sample No.~924-,,40,,-4~ _
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Thus the rock was weakly metasomatised prior to or contemporaneously

with the brecciation. This tends to confirm the deformation as a

rheomorphic phenomenon and essentially tectonic.

D. Cowan, B. Sc.



I
Nature of Sample: D D Core

DESCRIPTION SECTION No. 25270

94405 MBD 1, 1045 m

IDENTIFICATION

Pyritic Carbonaceous

Slate (Silty Shale)

foo"v.lt.J~j

Date J 2 tb Sep tembe r, 1978

28.8.1978Job No.-CMS 78/8132- .Date Received:

Reference.-.J)/N. .QQ..L81..._ . .

Sample No.---'-9.:14.:14"-05J.----~~_~~_~~_~~~~ ~~~_

I
I

144.I pENTAAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Carbonaceous matter ispartly reorganised into thin discontinuous microscale films of

graphite, typically concordant, but also healing discordant microfractures and often

with intergrown films of pyrite. The sulphide assemblage comprises mainly pyrrhotite

with subordinate pyrite and accessory traces of galena, sphalerite, and veryminor

cha Icopyri te.

Pyrite occurs in two generations, typically as pseudomorphs after pyrrhotite but with

subordinate material of syngenetic character, includic€' rare, partly recrystall ised

and/or overgr~n framboids. Similarly, the sphalerite, galena, and chalcopyrite are

considered as syngenetic.

Fine-grained to ultrafiae sulphide particles (rarely> 50 \1, typically < 20 \1) are

common, comprising from 2-3 to around 25 %of the rock. These are distinctly layered

and locally graded in their distribution. Relatively sulphide-rich bands are also

~waakly but variably carbonaceous.

and weakly carbonaceous with

semi-pervasive fiae-grained pyrrhotite

of partly recrystallised

pyritic 1carbonaceous slate, K-stain negative.

The rock consists largely of semi-orientated sericite with subordinate, closely inter

grown microcrystalline quartz. Relict sub- to millimetric scale bedding laminations

persist and are manifest in variations in the quartz/sericite ratio and in the

distribution of a sparse silt-sized clastic component of quartz grains, white mica

flakes and heavy mineral particles (mainly cloudy, partly metamict zircon). A few bands

show vague intraformational breccia structures.

Overall textural evidence indicates that the

"" de~e loped by semi -pseudomorphous repl acement

a. Hand Specimen:

Laminated, grey,I
I A Microscopic:

This is a weakly metamorphosed silty shale, pyritic

I some affinities to the shale fraction of 94404.

I
I
I
I
I
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syngenetic pyrite and subsequently partly degraded to secondary pyrite.

Simi lar "Pyrrhotitised", but otherwise unmetasomatised pyritic

sediments occur in marginal zones of the NW Tasmanian contact-metasomatic

tin situations.

D. Cowan, B. Sc.



t 31 207161
CENTRAL MINERALOGICAL SERVICES PTY. LTD. Date _-,-,3r-"d,-"-,Oc""t""o",be,,,r--,-,----,-"I9CL7-".8_

,----------,

94447 MBD 1,2105 m

IDENTIFICATION

Metasomatised Quartzite

Date Received:

SECTION No. 25480DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

18.9.1978Job No.~ CMS 78/9/22.~.

Reference~~ No.-9.o~85

Sample No. 94447

Nature of Sample: _-'Dcc·ccD-'.'--_C-'o-'-r_e _

I
I
1
I

a. Hand Specimen:
Grey quartzite with vein carbonate.
K-stain negative.

1 b. Microscopic:
I'\This is a metasomatically altered quartzite simi lar to 94407 (CMS 78/9/12)/

is partly pyritised.

Metasomatism is marked by development of fine-grained dravite with accessory ankeritic

carbonate, fluorite and disseminated fine-grained pyrrhotite (mean 100 ~). The

Relict textural features indicate the original sediment was a slightly impure

orthoquartzite with a weakly bedded, moderately sorted framework of fine to medium

sand sized quartz grains, subordinate (5-10 %) rock fragments comprising shale pellets,

The fawn-coloured veins (hand specimen) consist of coarse-grained ankeritic carbonate

with thin selvedges of quartz crystals. Accessory phases, largely restricted to marginal

portions of the veins, are disseminated patches (to 500 ~) and sub- to enhedral

crystals (mean 250 ~) of dark red (high Fe-) sphalerite, sporadic clusters of Jamesonite

flakes, locally intergrown with fine-grained (mean 50 ~) cassiterite and sparse

pyritised pyrrhotite

and rare chert fragments, thinly dispersed muscovite flakes and a sparse heavy mineral

assemblage (zircon, tourmaline). The matrix/cement consists largely of overgrowth

quartz with subordinate intergranular cherty to microgranular quartz and minor

argillaceous material. Partial recrystallisationis evident and the rock now has a

compact metaquartzite fabric. Probably accessory carbonate was present in the matrix.

I
1
I
1
1

tourmaline developes characteristically by progressive replacement of shale pellets.

Il""'\pyrrhotite is locally accompanied by accessory traces of sphalerite and stannite and

I
1
I
1
I
1----------------
I
I



D. Cowan, B. Sc.

In polished section sphalerite exhibits sparse microscopic (mean < 5 ~)

exsolution particles of stannite and chalcopyrite. The sulphosalt flakes

show rare corroded inclusions « 20 ~) of cassiterite, jamesonite-like

optical properties but were a little anomolous in terms of colour and

habit. Thus an XRO powder photograph was prepared to confirm this

phase was jamesonite and not a tin sulphosalt.

~
(~ .
~.
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tourmaline. Apart from sporadic, relatively coarse clots of carbonate, quartz and

b. Microscopic:

~This is a weakly fractured and variably tourmalinised pelite, essentially a weakly

turbidite-like intercalation of slightly silty shale, argillaceous siltstone and

quartzose siltstone. The rock is bedded on a sub- to millimetric scale and weakly

graded. Clastic components comprise quartz with accessory white mica flakes and heavy

mineralparticles. The argillaceous fraction consists of sericitic material. The rock

has be~n weakly recrystallised and some of the more strongly argillaceous bands

exhibit an incipient contact metamorphic spotting.

The rock

brown

are common

of the siltstone

207163
Dale ---c3",rccd=---..:0:..:c:..:t:.:o:.:b-=e-=-rL,---,-,19"'7'-'8=---__

IDENTIFICATION

94448 MBD 1,20685 m

Fractured

Tourmalinised Pe 1i te

O. Cowan, B. Sc.

carbonate occur sporadically.

is no detectable cassiterite.

25481

pe 1i te.

SECTION No.

D.O. Core

displace bedding. Ankeritic carbonate and fine-grained pyrrhotite are

alteration phases.

K-stain negative.

Late discontinuous veinlets of cloudy siderit+c

may contain minor traces of stannite, but there

accessory

(pyritised) pyrrhotite, the sulphide tends to be bedded in the matrix

where it may have replaced syngenetic sulphide and/or carbonate.

Alteration is marked by semi-pervasive development of extremely fine-grained

tourmaline in the shaly bands. Mean grainsize is around 10 u with pale green

schorl and dravite in varying proportions. Thin tourmaline-healed fractures

and often

a. Hand Specimen:

Grey bedded fractured

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

CMS 78,9,23 18.9.1978Job No. _ Date Received: _

Reference DPJLNoJO1.§5.

Sample No. ----"-924""44""8'----- _

133
II CENTRAL MINERALOGICAL SERVICES pry. LTD.

II
II
II Nature of Sample:

DESCRIPTION

II
II
II
II
II
II
II
1 I"'Sulphide is largely restricted to the more siliceous silty bands relatively devoid of

1
1
1
1
1
11-----------------
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134'I CENTRAL MINERALOGICAL SERVICES PTY. LTD.

207'164
Date _~3.:...rd=---:O:..:c:..:tc=0.::.b.::.e.:...r?-,-..:1",9cc7.::.8__

IDENTIFICATION

94449 MBD 1. 2271 m

Deformed, Weakly

Tourmalinised Pelite

18.9.1978

25482

Date Received:

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 78/9/23

Reference_~_ DPD No ,-~OJ ,8~_

Sample No. 94449, _

I Nature of Sample:_~D~.D"'•• -'C"'o"-r-"'e~ ~

DESCRIPTION SECTION No.

I
I

Accessory fine-grained pyrrhotite (sim. 94448) is present in the deformed siltstone

bands. This phase is incipiently pyritised. There is no detectable cassiterite and the

minor traces of 7stannite detected under the stereobinocular in 94448 appear to be

Tourmalinisation, analogous to that in 94448, is evident but is rather incipient. The

tourmaline is a colourless to pale green schorl, extremely fine-grained, and difficult
r"

to detect opticafly. It is non-pervasive and predates the carbonate veinlets.

Microtextural relationships indicate the deformation was a tectonic phenomenon and

postdated consolidation and the bulk of the alteration. Frequent deformed and/or

segmented microscopic films of cloudy carbonate with disseminations of pyrrhotite

are present and are accompanied by subordinate contemporaneous siliceous and sericitic

D. Cowan, B. Sc.

types.

absent.

I a. Hand Specimen:

Grey pelitic 7breccia.

K-stain negative.

I ).. Microscopic:

This is a deformed and weakly altered pelite. In terms of primary features, the rock

II is very similar to 94448 but in comparison distinctly more argillaceous, comprising

essentially a relatively coarsely bedded slightly silty shale with occasional

II relatively thin interbeds of quartzose siltstone. Bedding has been thoroughly deformed

such that the rock now has a soft pebble conglomerate-l ike fabric.

II
I
I
II
I
II
II
II
I "" .,,,,

1__--------------
I
I
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Nature of Sample: _-=D--=.-=:D_:.---'-Co=-re=--- _

DESCRIPTION SECTION No. 25483

94451 MBD 1,293'65 m

IDENTIFICATION

Deformed, Incipiently

Tourmalinised Pelite

207165
Date 3rd October, 1978

18.9.1978Job No. CMS 78/9/23 .__Date Received:

I Reference_~~~No~O 185 _

Sample No. _ 94451

I

135'I CENTR~L MINERALOGICAL SERVICES PlY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

I
a. Hand Specimen:

Grey pelite ?breccia.

This is a deformed and weakly altered pelite and similar to 94448 and 94449.

The shale is more or less pervasively spotted with microscopic clots of cloudy

sideritic carbonate (mean 30-40 u), which appear to have developed by replacement of

diagenetic carbonate (?dolomite) rhombs. Minor traces of tourmaline, ultrafine colourless

~and almost undetectable optically, are present but this alteration effect is no more

than incipient (confirming a marked decrease in the order 94447-94448,94449,94451).

Relict features indicate the original sediment to be a weakly bedded, slightly

silty shale with sparse intercalations of fine sandy quartzose siltstone grading into

an impure (argillaceous) fine-grained orthoquartzite (sim. 94447). Bedding has been

deformed into disharmonic small-scale folds with irregular displacements around the

relatively competent siltstone/sandstone bands. As in 94449, and incipient re­

crystallisation/orientation of the argillaceous fraction predates the deformation which

is clearly tectonic despite the crudely slump breccia-like gross fabric.

D. Cowan, B. Sc.

of extensively pyritised pyrrhotite are restricted to the more porous sandy

Late-stage crosscutting veinlets of sideritic carbonate and microcrystalline

occur sporadically. There is no detectable cassiterite or stannite.pyrite

Traces

areas.

K-stain negative.I »; Microscopic:

I
I
I
I
I
I
I
I
I
I
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I
I
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Supplementary

REPORT eMS 78/9/12

As in 94407, very minor traces of ultrafine chalcopyrite are
present. Stannite occasionally shows microscopic inclusions of
rutile, but cassiterite was not detected.

Pyrrhotite has a mean grainsize about 30 V and is typically fresh.
Incipient secondary development of pyrite and marcasite is evident
locally,but is decidedly less marked than in 94407.

Pyrrhotite persists as minor relics. Apart from extremely rare
ultrafine particles of chalcopyrite (typically < 15 V drain),
no additional sulphides were observed. Similarly, cassiterite is
absent at least from the areas sectioned.

Notes:

Due to technical problems, polished sections were not available when the
three rocks (i.e. 94407, 94408 and 94424) were described in thin section.
Thus, the initiaf descriptions incorporated notes on the opaques, as
detected in the thin sections under a stereobinocular microscope.

Subsequently, polished sections have been prepared and this report
summarises the mineragraphic observations.

94424 This specimen also contains sparsely disseminated (but in comparison
with 94408, relatively abundant) patches of stannite. These are
sized up to 100 V diameter with a mean about 50 v. Distribution is
similar to that in 94408, but with a stronger tendency to
association with irregular carbonate aggregates (this may have some
genetic significance in that the carbonate (and related pyritisation)
in Renison-type situations often postdates the pyrrhotitic
(! cassiterite) assemblage).

Sped men NO.:

94407 Initial observations were confirmed in that the major sulphide
phase is secondary pyrite, developing as a semi-pseudomorphous
replacement of fine-grained pyrrhotite. These pseudomorphous
aggregates show some evidence of partial recrystallisation.

94408 The polished section revealed sparsely disseminated patches of
stannite up to 75 V diameter. This phase shows a close spatial
relationship with pyrrhotite and locally with irregular patches
of carbonate.

MBO 1
179-4 m

MBO 1
135- 5 m

MBO 1
84-9m

136
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D. Cowan, B. Sc.

No additional cassiterite was observed. The main inference from the
mineragraphy of this small suite is that stannite is volumetrically
(and thus in terms of assay values) more significant than cassiterite.
This may be of metallurgical importance and could be verified by
determination of acid soluble tin values.

Pyrrhotite is generally fresh but a few relatively coarse
aggregates (to 2.5 mm) are partly altered to lamellar, extremely
fine-grained aggregates of·marcasite and pyrite. Minor accessory
traces of arsenopyrite (to 30 ~) and chalcopyrite (typically < 20 ~)
are present.

137
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Supplementary



13~ENTRAL MINERALOGICAL SERVICES PTY. LTD.
207168

Date 25th September. 1978

94407 MBD 1, 84-9m

IDENTIFICATION

Argillaceous Quartzite

Tourma 1in i sed

11.9.1978

25400

Date Received:

SECTION No.

94407

Nature of Sample: -=0-O•.=0-O.-=C-=o.:.r-=e _

DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Sample No..

Job No. CMS 78f9/1~ ._

Reference Of!,!. 00 18i...__

I
I
I
I

a. Hand Specimen:

Grey siliceous ?hornfelsed sediment with disseminated sulphide.

K stain negative.I ~_ Microscopic:

This rock is a tourmalinised argillaceous quartzite with disseminated Fe-sulphide.

I
I
I

Relict features indicate the original sediment was a weakly bedded and at least locally

slumped orthoquartzite with a subordinate clastic component of clay pellets or shale

clasts and a sparse detrital heavy mineral suite of zircon and tourmaline. Clastic

quartz grains are overgrown, forming a distinctly metaquartzite-like fabric but were

clearly well-sorted in the fine sand range with subangular to subrounded detrital

shapes.

I The clastic clay pellets and a subordinate intergranular argi 11aceous cement have been

virtually completely replaced by fine to ultrafine dravite. Cloudy sellaite (the

I magnesian analog of fluorite), stuffed with microscopic tourmaline inclusions, and

ankeritic carbonate are accessory alteration phases. These secondary phases occur

typically in more or less pervasive aggregates (mean 50-75 u) and discontinuous

I ~ microscopic films along quartz grain boundaries. They are frequently accompanied by

fine-grained disseminations and films of pyrrhotite which have been extensively

I pyritised, in part at least, contemporaneously with late stage development of carbonate

veinlets.

O. Cowan, B. Sc.

Alteration is typical of the marginal contact-metasomatic tourmalinisation in wall

rocks of Renison-type N.W. Tasmanian tin occurrences. The accessory sellaite tends

to distinguish this rock as from Mt. Bischoff.

I
I
I
I
If---------------------
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IDENTIFICATION

94408 MBD 1, 1355 m

Hornfelsed Tourmalinised

Lab i 1e Pe lite

207169
Date 25th September, 1978

11.9.1978_Date Received:

SECTION No. 25401

D. D. Core

Job No. CMS 78/9/12--

1 Reference_I:l{N 0018~.~

Sample No. 94408 ~--------

1
Nature of Sample:

DESCRIPTION

1

133I CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

D. Cowan, B. Sc.

Ankeritic carbonate is an accessory alteration phase. Fine-grained pyrrhotite is more or

less pervasive throughout the rock. This phase tends to be bedded in its distribution

and in the siliceous graded siltstone interbeds is graded in that it is concentrated

towards the finer-grained stratigraphic top, where it probably dev-eloped by replacement

of syngenetic pyrite.

In terms of relict fabric, the rock is essentially a coarsely bedded (i .e. "massive")

fine-grained siltstone with occasional relatively coarser and finer-grained graded

interbeds of sub- to millimetric dimensions. Clastic components are poorly resolved,

being extensively obliterated by contact metamorphic/metasomatic effects, but appear

to have comprised mainly feldspathic material with subordinate to accessory quartz.

Coarser-grained interbeds are relatively siliceous (quartzose siltstone). Conceivably,

the feldspathic component represented altered pelitic ashy (i .e. tuffaceous) material

although there is no positive evidence to confirm this.

Finer-grained bands show pervasive development of poorly resolved polygonal

poikiloblasts (mean 75 u diameter). These features are thoroughly clouded with ultrafine,

virtually submicroscopic inclusions of tourmaline and are optically indeterminate.

However, these are locally graded in their distribution and concentrated at the tops

(presumably relatively argillaceous zones initially) of graded beds and on this basis

are most likely cordierite. The tourmaline can be recognised from patchy, coarser­

grained patches and bands as near colourless to pale green schorl grading into dravite.

a. Hand Specimen:

Grey hornfelsic laminated sediment with disseminated sulphide.

K stain negative.

l b. Microscopic:
,,,"",

This is a hornfelsed and pervasively tourmalinised labile pelite, turbidite-like and

probably tuffaceous.
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Thus the rock is characterised by an alternation of (weakly recrystallised) siliceous

bands with a relict silty clastic fabric, and finer bands consisting largely of dravite.

The tourmaline tends to exhibit a preferred orientation indicating the rock underwent

~ incipient (burial or load-, subgreenschist) metamorphism prior to the metasomatism.

General features are simi lar to 94408, but in comparison this rock is relatively

siliceous and less distinctly turbidite-like. It comprises essentially an alternation

ofmetasomati sed shaley and less extensively altered siliceous siltstone bands.

Incipient grading is evident. There is some evidence of slumping and small-scale relict

scour and fill structures are common. Primary mineralogy appears to have been simple,

esse"tially quartz and argillaceous material now represented by fine to ultrafine

dravi teo

bands. Fine-

part on dis­

alteration phase

2 U '7 1 '( 0
25th September, 1978Date _

IDENTIFICATION

94424 MBD 1, 1794m

Hornfelsed Tourmalinised

Pelite with traces of

Cassiteri te

and pervasively tourmalinised pelite with minor traces of

cass i ted te.

Incipient hcrnfelsic spotting is evident in the tourmalinised pelitic

grained, partly pyritised pyrrhotite is common and was introduced in

continuous quartz-dravite veins. Ankeritic carbonate is an accessory

and poikilitic sellaite is common in places.

K stain negative.
b. Microscopic:

r'\ This is a hornfelsed
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• SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS78/9/12 Date Received: 11.9.1978------

• Reference~l::! 00184 _~ _
Sample No. 94424 _

•

Nature of Sample: __D=.D"-'.c-'C"'o"-r"'e _

DESCRIPTION SECTION No. 25402

•

a. Hand Specimen:

Grey, hornfelsed/altered laminated sediment with disseminated sulphide.
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Page 2

Dark cloudy cassiterite occurs as rare patches up to 150 V diameter.

This phase is closely intergrown with dravite and largely restricted to

a thin (200-500 v) wide band characterised by discontinuous poikilitic

lenses of sellaite with minor associated fluorite.

In common with 94407 and 94408, this rock is typical of theweakly hornfelsed

but strongly metasomatised psammopelitic wall rocks of Renison-type

situations. Tin, if present, in this type of facies is usually fine-grained,

spotty in its distribution and non-economic.

D. Cowan, B. Sc.



tourmaline are recognisable but the major phase appears to be topaz.

K-stain negative.
Microscopic:
This is a fairly typical metasomatised pelite with frequent veins healing straight­

walled"to irregular fractures.

207172
Date __23_r_d_O_c_t_o_be_r...;,:..-1..::.9.;.7_8__

IDENTIFICATION

94481 MSO 2,26'9 m

Metasomatised Pelite

.

D. Cowan, B. Sc.

Date Received: 12. I O. 1978

SECTION No. 25687

Grey aplanitic rock with pyrite carbonate-bearing veins.

Intersecting veins range in width from < I to around 7.5 mm. The assemblage comprises

quartz, sideritic carbonate, fluorite and sellaite with discontinuous selvedges of

topaz and accessory ultrafine acicular tourmaline (mainly as inclusions in quartz and

fluorite). Films of pyritised pyrrhotite occur sporadically and minor traces of

sphalerite occur as microscopic inclusions in fluorite and carbonate.

The altered host rock is similarly stained with small clots of carbonate, fluorite and

sellaite. Ultrafine particles of Fe-sulphide are sparsely disseminated throughout and

there are rare semi-opaque microscopic « 20 ~) clots of sphalerite. There is no

detectable cassiterite.

The rock exhibits relict microscale bedding laminations. It comprises mainly "slate"

in thin continuous bandS (mean 250 ~) with frequent discontinuous lenses (50-750 ~

wide, mean 100 ~) of siltstone, silty shale or rarely impure (argillaceous) chert.

Partly recrystallised silt-sized quartz grains represent the only recognisable clastic

component. The shaley interbeds were probably deposited chemically. There are no

tangible tuffaceous features.

Nature of Sample: _-=D:..:.-=D"-._..::cCo=re"- . ~

a. Hand Specimen:

DESCRIPTION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS-.Z8/1 0/11

Reference~O_No. 00186

Sample No.. 9::.-4'-4...:8-'.1 _

Locally the argillaceous fraction is recognisable as sericite With a preferred

orientation reflecting incipient (sub-greenschist) metamorphism. In most of the area

sectioned, however, this has been replaced by a metasomatic phase, with ultrafine

r-'« 1-3 ~) grainsize and an inherited preferred orientation. Traces of virtually colourless

• CENTRAL MINERALOGICAL SERVICES PTY. LTD.
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Both phases were introduced in part on irregular discontinuousveinlets which displace

bedding. These features include disseminations of pyritised pyrrhotite and 7arseno­

pyrite. Traces of sulphide, including extremely rare microscopic sphalerite particles

are also disseminated, throughout the host rock.

IDENTIFICATION

94936 MBD 2, 71-8 m

D. Cowan, B. Sc.

Metasomatised Pelite

207173
Date _..:2:.::3_'_r~d_0::.cc::.ct:..:o_=b~e_'_r.!.., _1;..:9:,.,7..:8,--_

are the main alteration phases.

94481. In comparison, it is lesspelite with similarities to

tourmaline and Fe-carbonate

SECTION No. 25688

o 0 .J:o.re _

in fine-grained pyrite within a tourmaline-carbonate veinlet.

200 \.I diameter cluster of cassiterite particles (mean 50 \.I) was observed partly

bands.

A single

enclosed

granular matrix-like habit.

extens'ively altered and

The rock is distinctly turbidite-like on a microscale with a sub- to millimetric scale

intercalation of slate, silty shale and argillaceous siltstone. Individual bands are

frequently graded and microscale scour and fill structures occur at the base of silt­

stone bimds. Clastic components comprise quartz with relatively minor white mica flakes

and a sparse heavy mineral assemblage (mainly leucoxenic semi-opaques). The clay

fraction is kaolin-illite recrystallised as weakly orientated sericite in the shale

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CM_S._7_8_/_10_/~11 12.10. +978_____Date Received:

a. Hand Specimen:

Grey, altered, banded pelite with sulphide-bearing discontinuous veinlets.

K-stain negative.

• roo Microscopic:
This is a metasomatised

12~I 'CENTRAL MINERALOGICAL SERVICES PTY. LTD.

•
• Reference~O_Ho..-_Q.Qla6

Sample No. 94936

•
Nature of Sample:

DESCRIPTION

•
••••
•

Metasomatism is marked by non-pervasive development of fine to ultrafine tourmaline

(mainly dravite, subordinate colour-variable schorl) and cloudy cryptocrystalline

•

roosideriti~ carbonate. Tourma1 ine preferentially replaces certain argi llaceous bands.

The siderite is more widespread but tends to be layered in its distribution and appears

to have replaced an earlier carbonate phase (1dolomite, there are no detectable relics).

II This is most marked in siltstone bands where the secondary carbonate adopts an inter-

•
II

•'.
1------------------
1
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CENTRAL MINERALOGICAL SERVICES pry. LTD.

Sample No._ 95006

Date Received: 12.10.1978

207174
Date __2.-.:3::-r.-.:d::-=0..=c..=to.:.b:ce:..;r,-",--,1.::9.:...78,,-

IDENTIFICATION

95006 MBD 2 300·0 m

Topazised Porphyry

.

Relict features comprise abundantphenocrysts (to 2 mm) evenly distributed in a micro­

granular groundmass. These features indicate a minor intrusive phase,probably a dyke.

Inferred primary composition is biotite granitic although feldspars are completely

altered and indeterminate.

Numerous quartz phenocrysts resorbed inverted beta habit persist. Feldspar phenocrysts

are completely altered pseudomorphously to fine-grained granular to radiating topaz

with subordinate intergrown sulphide and quartz. The accessory phenocrystal biotite

flakes are represented by topaz aggregates stained with sulphides and accessory

is present and there are thinly dispersed

grained pyrite and marcasite representing

which persist as relics. Relatively minor

Sulphides comprise 5-10 %of the rock

(from 20 ~) and spongy aggregates (to 2.5 mm). These consist largely (90-95 %) of fine­

altered ("pyr itised") pyrrhotite, traces of

sub- to euhedral primary pyrite (to 75 ~)

microscopic particles « 20 ~) of chalcopyrite.

Cassiterite was detected as extremely rare particles sized in the 5-25 ~

typically enclosed within the secondary pyrite-marcasite aggregates. Two

of wolframite were also detected within these aggregates, and there are

particles ( to 20 ~) of dark rutile. There is no detectable stannite.

range and

minute particles

thinly dispersed

D. Cowan, B. Sc.



Cassiterite is relatively abundant, typically assingle grains (25-250 11) and granular

to spongy aggregates (generally < 500 11, max. observed 3.3 mm), dissemi~ated throughout

the altered groundmass and to a lesser extent the pseudomorphs after phenocrystal

feldspar. Here cassiterite may be loosely locked with the pyrite-marcasite aggregates.

a. Hand Specimen:
Grey pyritic altered "porphyry".

K-stain negative.

b. Microscopic:

~This is a ~t~o~p~a~z~iz~e~d~p~o~r~p~hLy~rYL' very similar and closely related to 95006 (Report

The original rock comprised abundant phenocrysts of quartz with· subordinate feldspar

and probably accessory phenocrystal biotite in medium-grained (mean 100 jJ) granular

quartzofeldspathic groundmass. Quartz persists throughout with the phenocrysts of
.'

typical partly resorbed inverted beta habit and sized up to 3.5 mm diameter. Feldspar

is completely altered. Biotite persists only as rare microscopic inclusions in quartz.

Alteration is pervasive with groundmass feldspar replaced by fine-grained topaz and

feldspar phenocrysts semi-pseudomorphed by topaz-sulphide aggregates (to 4 mm diameter)

with accessory secondary quartz weakly stained with inclusions (e.g. very fine muscovite

flakes, carbonate, vacuoles).

·,.....,Oisseminated sulphide aggregates (to 2.5. mm) consist almost enti rely of lamellar

pyrite-marcasite intergrowths with subordinate "birds-eye" pyrite, both types representing

altered pyrrhotite. There are rare poikilitic subhedral crystals (to 450 11) of arseno­

pyrite and extremely rare microscopic ( < 15 11) particles of chalcopyrite.

20717;)
Dale __2.::.6:..T:..H:.....:0-=c-=t.::.ob=-e=-r'-','-'1~9-'-7.::.8_

IDENTifiCATION

95061 MBO 3 7105 m

Topazized Porphyry

wi th Cassi teri te
.

Dale Received: 18.10.1978

SECTION No. 25743

CMS 78/1 0/11 ) .

DESCRIPTION

Job No. CMS 78/10/23

Reference~O_ No. 00188

Sample No. _~95o<.O=-:6,-,1,---- _

Nature of Sample: _-"D,-,-•.,.,D...._-"'Co'!.r...,e"-- _

r-o
\-'f., .I CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)I
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D. Cowan, B. Sc.

Locafly cassiterite occurs as euhedral crystals with microscopic crystal

quartz forming selvedge zones around the altered feldspars. In thin section

cassiterite is colourless to dark brown and red-brown. Sparse microscopic

inclusions of (?stanni ferous) ruti Ie are present.
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18.10.1978

Nature of Sample: _D"-.'-'D"-'.'-,C"'o'-'r"e ~.-----_~

",,<;, .

tCENTRAL MINERALOGICAL SERVICES PTY. LTD.

a. Hand Specimen:
Brown laminated pelite with fine-grained

K-stain weakly positive (micas).

207177
Date _2_6_t_h_Oc_t_o_b_e_r.:.,_19_7c-8__

IDENTIFICATION

95062 MBD 3. 103 6m

Metasomatised, Partly

Weathered Pelite

.

sulphides.

25744SECTION No.DESCRIPTION

b. Microscopic:
f"', Th isrock is

fine-grained

a metasomatically

sulph ide.

altered and partly weathered pelite with disseminated

The rock is essentially a silty shale, bedded on a sub- to millimetric 6cale, locally

graded, and with occasional shale partings and thin intercalated bands of argillaceous

siltstone. Clastic component comprise quartz with subordinate white mica flakes and

a'sparse heavy mineral assemblage (zircon, tourmaline, semi-opaques).

Bedding is locally disrupted with patchy

reflecting slumping in part but enhanced

semi-brittle deformation.

"soft pebble conglomerate" structures,

by later cross-cutting fractures and zones of

The clay fraction consists of brownish semi-sericitic material. Optically this phase

appears to be'illite representing a degraded (weathered) pale phlogopitic mica and

~stained with virtually submicroscopic Fe-oxide particles. By analogy with other N.W.

Tasmanian tin situations, the Fe-Mg mica developed by metasomatic replacement of the

primary clay fraction (probably illite-hydromuscovite).

Subordinate metasomatic fine to ultrafine virtually colourless tourmaline is more or less

pervasive throughout the rock. This phase heals the late discontinuous microfractures,.

where it is often accompanied by fine-grained spongy aggregates of Fe-sulphide.

Elsewhere, Fe-sulphide occurs as an accessory in the deformed and weakly metasomatised

silty bands. This phase appears to be mainly pyritised pyrrhotite. The distinctly bedded

distribution suggests that it represents altered syngenetic Fe-sulphide.

D. Cowan, B. Sc.



Frequent relict quartz phenocrysts (to 4.5.mm) of partly resorbed inverted beta habit

are present and these are accompanied by sulphide-topaz (~cassiterite, quartz) semi­

pseudomorphs (to 3 mm) after phenocrystal feldspar. The altered groundmass is virtually

identical to that in 95061 and requires no special comment, except to note that

cassiterite is slightly more abundant.

more or less randomly disseminated throughout the altered groundmass and pseudomorphed

feldspar phenocrysts. Minor traces of rutile are present as inclusions. Few cass+terite­

sulphide intergrowths are seen. Marcasite is virtually absent with pyrrhotite being

almost entirely replaced by granular, or less commonly "birds-eye" textured pyrite

aggregates. There is no detectable chalcopyrite (or stannite) and only extremely rare

discrete subhedral grains (to 100 IJ) of arsenopyrite •.

Accessory phases, occuring as inclusions in phenocrystal quartz include traces of

tourmaline, carbonate, biotite, topaz, cassiterite and zircon. Close inspection of topaz,

cassiterite and tourmaline inclusions indicates the majority are unrelated to fractures.

Cassiterite, for example, is seen as minute particles (rarely> 10 IJ) in "trains" of

included vacuoles and topaz particles. Thus, microtextural evidence indicates the

cassiterite is primarY,.at least in part. The most likety inference is that the bulk

~topazization (and cassiterite mineralisation) is an autometasomatic phenomenon.

D. Cowan, B. Sc •

207178
Dale _2_6_t_h_0_c_t_o_b_e_r.:...,_1_9_7_8__

IDENTIFICATION

95079 MBD 3, 71-05m

Topazized Porphyry

wi th Cass i teri te

.

related to 95061 and 95008.

18.10.1978

25745

Dale Received:

section cassiterite and sulphide textural relationshipsare near-identical

95061. Cassiterite occurs largely as granular to spongy aggregates (to lmm)

K-stain negative.

In po 1ished

to those in

b. Microscopic:
~This is a typical topazized porphyry, closely
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• SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 78/10/23

• Reference_~~O NO. 00188
Sample No.-----'C9-=-5_0"-'79=-- _

• Nature of Sample:--'D:..:.c.::Dc.::._C~_=o_'_re=_ _

DESCRIPTION SECTION No.

•
a. Hand Specimen:

Grey altered porphyry with disseminated sulphides, cassiterite.

••••••••
••
•••------------------

••



Mineralogy comprises quartz, mainly as silt-sized clastic particles, sericite and

subordinate to minor trace amountsof detrital muscovite. The rock is incipiently

carbonaceous and carries minor traces of pyrite of recrystallised syngenetic character.

The coarser carbonate vein lets may be strongly pyritic and stereobinocular examination

indicates that this represents degraded (pyritised) secondary pyrrhotite.

Metasomatism is marked by the development of carbonate, largely restricted to the veinlets

but also as fine clots throu2hout the host rock, and by development of minor traces ofr,
ultrafine, virtually colourless tourmaline. These effects are rather incipient in

comparison with previously described metasomatised pelites and this specimen lacks the

"flinty" (marginally hornfelsed) nature of .those rocks. There is no detectable tin

b. Microscopic:
r-\This rock is a weakly metasomatised pelite. Primary features are very similar to those

of 95062, the sediment comprising essentially a silty shale with sub- to millimetric

scale bedding reflected in more shaley and relatively silty bands. Bedding isweakly

graded and essentially planar, although frequently disrupted by crosscutting micro­

fractures healed with cloudy sideritic carbonate.

4 U 7 1 '/ ~;'

Date __2_6_t_h_0_c_t_o_b_e_r,,-,_1....:9....:7_8__

IDENTIFICATION

95218 MBD 3,151' 1m

Weakly Metasomati sed

Pe 1i te

"

0. Cowan, B. Sc.

mineral isation.

K=s ta in negat i ve.•

a. Hand Specimen:
Grey, weakly laminated pelite with pyrite films.

Job No.

27 'rCENTRAL MINERALOGICAL SERVICES PTY. LTD.

1 SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

CMS 78/10/23 Date Received: 18.10.1978

1 Reference OPO No. 00188
Sample No.~9,-,5....:2....:1..:.8 _

1 Nature of Sample: _",0,-,.O"'"'-,C"'o'-'r"'e'--- ---

DESCRIPTION SECTION No. 25746
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Mt. Bischoff Dyke Rocks

All the samples were examined in thin-section and polished
section was inadvertently prepared ~f 95668. However, this
advantageous since the rock is significantly mineralised,
is preferably identified and studied in thin-section.
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95664

MBD 2
307·7 m

95665

MBD 3
114·65m

207180
REPORT CMS 78/12/23

section; a thin­
proved to be
and cass i teri te

(T.S., P.S. 26419) K-feldspar stain test negative.
This is a greisenised porphyritic microgranite or quartz porphyry,
in which all the feldspar has been replaced by topaz; hence a more
precise classification is not possible.

Euhedral quartz phenocrysts up to 3-4 mm in size have survived un­
changed, but feldspar phenocrysts are represented by matted aggregates
of prismatic topaz. The groundmass is medium-grained (verging on
fine-grained) and consists of granular quartz and replacive topaz.
Occasional mica flakes have also been replaced,by intergrowths of quartz,
sulphides, topaz, fluorite.

Small interstitial patches of siderite occur throughout, as well as
being associated with the sulphide patches. No cassiterite was detected
in this rock, though this may be due to erratic distribution and
sampling problems rather than the absence of cassiterite as such.

The sulphides consist of small euhedral pyrite crystals, irregular
patches of pyritised pyrrhotite with relict pyrrhotite textures, and
traces of chalcopyrite (one patch measured 400 pl. Fine secondary pyrite
forms small networks, rims and atolls surrounding carbonate.

(T.S., P.S. 26420) K-stain test negative.
Despite its different hand-specimen appearance, this rock is quite
similar to 95664; it is slightly finer-grained and is faintly iron­
stained.

Well-defined quartz phenocrysts, and feldspars completely replaced by
topaz, are randomly distributed through a fine-grained quartz-topaz
groundmass containing small, brownish, iron-stained sericite flakes.
There are matted-fibrous patches of fine, iron-stained topaz as well as
coarser, prismatic crystals. Sulphides form small aggregates, inter­
grown with topaz, but fluori te and siderite are absent.

Cassiterite occurs as isolated, dark, cloudy pleochroic grains, rather
poorly-defined, enclosed in topaz, and ranging in size from lOp to
150 p; some is intergrown with sulphides.



The dominant sulphide is coarsely-crystalline, euhedral pyrite.
There are small patches of pyr+tised pyrrhotite, and a few irregular
maSSeS of sphalerite, up to 700 u across, with associated traces of
stannite « 50 u).

The rock now consists of interlocking patches of weakly stressed
quartz, pseudomorphs of acicular topaz aggregates after feldspar, and
interstitial topaz. Isolated larger patches can be resarded as
phenocrysts but the rock is not distinctly porphyritic.

Sulphides comprise coarse pyrite patches, minor fresh and altered
pyrrhotite, occasional arsenopyrite crystals and traces of stannite
« 200 u) as scattered gra+ns. Small vugs occur lined with pyrite
crystals •

(T.S., P.S. 26422) K-stain test negative.
The fabric of this rock resembles that of 95666, and it may be termed
a greisenised microgranite; it contains minor cassiterite. The
composition and paragenesis are also closely similar.

207181
CMS 78/12/23Page 2

Occasional larger quartz crystals and topazpseudomorphs after feldspar
qualify as phenocrysts, but on the whole the rock isafairly even­
grained assemblage of quartz and topaz patches. Small and large
composite sulphide/siderite patches replace topaz. Minor cassiterite
is intergrown with sulphide and/or siderite, as cloudy, dark grains
with poorly-delineated boundaries, ranging from 20 u to 150 u, with
rare aggregates up to 400 u in size. Cassiterite is particularly
closely associated with the siderite.

Composite patches of sulphide/siderite occur throughout,with minor
associated cassiterite; textural relationships would suggest that
these composite patches replace topaz and are therefore younger. The
relationship of the cassiterite is not absolutely clear but would seem
to be replacive towards topaz and associated with sulphide/s+derite.
The cassiterite is a dark, cloudy, pleochroic variety and ranges in
size from 10 u to 300 u; the larger patches are granular aggregates.
The relatively poor, granular rather than euhedral development, and
the cloudiness, suggest lower-temperature formation, which is in
accord with its association with sulphides and siderite.

(T.S., P.S. 26421) K-stain test negative.
This is a greisenised microgranite, containing significant cassiterite;
texturally it differs from 95664/5 but the greisening and other
alteration is similar. The rock is termed a microgranite in a broad
sense; in the absence of feldspars it cannot be accurately classified.
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Granular to massive pyrite occurs in places, with traces of associated
stannite up to 100~ across. Some of the pyrite is intergrown with
streaks of marcasite and may represent recrystallized,pyritised
pyrrhoti teo

(T.S., P. s. 26423) K-stain test negative.
This is a very well-mineralised, greisenised quartz porphyry or
porphyritic microgranite, closely similar to 95664/5 in terms of its
(primary) petrography.

Sulphides include coarse masses of pyrite and pyritised pyrrhotite,
occasional crystals of arsenopyrite up to 2-3 mm in size and relatively
conspicuous stannite, as loose aggregates of grains, intergrown with
carbonate, in which individual grains are up to 200 ~ in size.
Stannite comprises perhaps t to 1 %of the polished section surface.

(T.S., P.S. 26424) K-stain test negative.
This is a mineralised, greisenised granite, resembling 95666/7 but
coal'ser-grained, and contrasting with the pcrphyries. It contains
significant cassiterite, but it is the cloudy, granular variety
(as in these rocks), not as well-developed as in 95668.

207182
CMS 78/12/23Page 3

Euhedral quartz phenocrysts, and topaz pseudomorphs after feldspar,
are randomly scattered through the rock, set in a medium- to
fine-grained mass of granular quartz and topaz. There are occasional,
relatively large (1-2 mm) patches of colourless fluorite. The only
other minerals present are cassiterite and sulphides. It is perhaps
significant that siderite is absent, and suggests that a higher­
temperature type of mineralisation occurred.

Cassiterite occurs as aggregates up to 3 mm across, composed of
individual smokey-brown crystals ranging from 20 ~ to 700 ~ in size
(few are less than 100 ~); many of these aggregates occur by themselves,
i.e. few are associated with sulphidesthough evidently introduced at
the same time. The cassiterite is particularly well-crystallized and
coarse, in contrast to that in other rocks in this suite; it should
be very easy indeed to upgrade, with high recoveries and concentrate
grades.

The rock consists of subhedral to interlocking quartz patches 1-2 mm
in size, with associated larger crystals, and fibrous-radiating and
acicular crystals of topaz replacing feldspar and some primary quartz.
Occasional colourless fluorite patches up to 3 mm are seen; smaller
patches are more or less pure fluorite but larger ones contain topaz,
sulphide and carbonate. There are large and small composite patches of
intergrown sulphide and siderite, as well as more complex intergrowths

of sulphide, siderite, topaz and cassiterite.

95669

95668

89
BO·Bm

89
1516m
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H.W. Fander, M. Sc.

The cassiterite forms patches up to 3 mm across, with cloudy,
granular fndividuals 20-250 \l in size forming larger clusters,
intergrown with siderite, quartz, topaz and fluorite.

Sulphides consist principally of euhedral pyrite crystals and
generally large patches of pyritised pyrrhotite (intimately intergrown
fine pyrite/marcasite with relict pyrrhotite textures). Traces of
stannite occur, as small, irregular grains up to 200 \l in size but
common Iy sma ller.
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SPECTROGRAPHIC ANALYSIS

Detection-Limit Concentrations of Elements
DC Arc Excitation

I
Element % ppm Element % ppm

I
Ag 0.00001 0.1 Na 0.005 50

I
Al 0.02 200 Nb 0.02 20
As 0.005 50 Nd 0.03 300
Au 0.0003 3 Ni 0.0005 5
B 0.001 10 Os 0.001 10

I -- Ba 0.005 50 P 0.01 100
Be 0.0001 1 Pb 0.0001 1
Bi 0.0001 1 Pd 0.001 10

I
Ca 0.002 20 Pr 0.01 100
Cd 0.003 3 Pt 0.001 10
Ce 0.03 300 Rb 0.001 10

I
Co 0.0005 5 Re 0.001 10
Cr 0.002 20 Rh 0.0002 2
Cs 0.003 30 Ru 0.0002 2
Cu 0.00005 0.5 Sb 0.003 30

I Dy 0.01 100 Sc 0.005 50
Er 0.01 100 Si 0.02 200
Eu 0.005 50 Sm 0.03 300

I
Fe 0.005 50 Sn 0.0001 1
Ga 0.0001 1 Sr 0.001 10
Gd 0.03 300 Ta 0.01 100
Ge 0.0001 1 Tb 0.01 100

I Hf 0.02 200 Te 0.002 20
Hg 0.01 100 Th 0.01 100
Ho 0.01 100 Ti 0.01 100

I In 0.001 10 Tl 0.0001 1
Ir 0.0002 2 Tm 0.01 100
K 0.0005 5 U 0.1 1000

I
La 0.01 100 V 0.001 10
Li 0.0001 1 W 0.005 50
Lu 0.03 300 Y 0.001 10
Mg 0.01 100 Yb 0.005 50

I Mn 0.001 10 Zn 0.002 20
Mo 0.0003 3 Zr 0.02 200

I
I
I
I
I
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NINEllALOGICAL f.SSESSI1ENT ()l' SIX TIN ORe
_J'AHPLESJRQi'!.l1!. BI SCIJOl'£.L..JASHl\llJ0:.-

1. INTRODUCTION

tin ore from Ht. Bischoff, 'fasm~nia) \<.1ere received [rom
Lind ted to de te.rmi,ne the tin mineralogy and liberation

The follo\ling samples and assay data were received:

0.1.75
0.q3
0.25
0.56
0.092

No assay

9441.3
94416
9ql,25
9/,469
95013
95679

Six samples of
Metals Exploration
characteristics.

I
I

I
I

I

I Samples 94413-95013 were received as crushed core" \oj"hile sample 95679
consisted of large -rock fragments.

I 2. PROCEDURE

I
I

.' All silmpL,s \,'ere crushed to -1 mm (1611) And a portion sized at 0.6, 0.3,
0.15, 0.053 and 0.01 111m. For sample 95679 all weathered surfaces \lith
an ocherous coating Here removed before crtlshing. Th(~ sizing \vns carried
out by wet sieving (25, 52, 120, 300 1/) except for the 10 micron "plit whicl>
"las obtained by sedimentation.

I
I
I
I
I
I
I
I
I
I

Liberation of tin minerals from light ganf,Ui"} was dctcrmiIl0.d by scpa1"ating
<9.11 of the size fractions,cxcept for the. -10 micron slimes,in heavy liquids
(methylene iodide; sp.gr. = 3.3). SiELilarly, the liberation of tin
minerals from magne.t.ic pyrrhotite Has determined f0I' four samples (94/113,
9q416, 91,425 and 9501.3) by separating the heavy products into magnetic 'md
non-magnE:~ti.c portions tvith a hand magnet. Sample 94/+69 contains only
traces of pyrrhotite and sample 95679 is very rich in pyrrhotite and, at the
coarser size frae. tions ~ contains only magnetic grains. The den;:;j, ty and
magnetic produc.ts ~ve.re, analyzed for tin and the distribution of tin in the
vari.ous products calculated. Tin minerals locl::ed ~-Jith light gangue
minerals in such a m[)nn~r that: the grain has an average specific grav:Lty
belo\l 3.3 \'lOuld report in the. light products and tin minerals locked ;lith
pyrrhotite v,1Cll.I1d report in the Dlcgnetic products. The he.avy products
would conLuin lille-rated tin minerals and tin minerals loek.ed with other
minerals in such a manne.r that the ave.rage speci.fic e,ravity of the compoBit~~

grain is greater than 3.3; thus any tin minerals locked t,7ith other dense
minerals (e.g. sulphides) ,"ould report in the lHeavy products.

The relative proport:tons and liberation of tin minerals in t.he lleavy
products \VilS determined by gross counting. The unliberated tin minerals
\vcre classified as to '.,Thether they '-Jere locked with only one other mineral
(binary grains) or more than one other mineral (ternary (+) grains). In
samples 9/,/,16, 9/,/+25 and 95013 the proportion of the stannite locked in
ternary (+) grains \-Ias further subdivided on the presence of sphaleri.te in
these grains since. tbere is an iTltimate relationship betl.-leen sphalerite and
stannite in tllese samples. The Bross counting e:iveG the relative proportions
of tin minerals in volume percentage, from ,""hich IV"cight percentages and
tin distribution Here calculated using specific gravities and tin contents.
For cassiterite a stoj.chiometric tin contellt (78.6% Sn) was aSStlrn8d~ btlt
for stannite and franckcite tin contents determined \.;ith the electron

microprobe were used.
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MJneralogy waG determined by X-raj J.if[raction and microsc.opic
examination of vnriour> heavy li.quid and magnetic p"roducts. Bulk miner~'\logy

was determined by running nIl X-r~,y d:i ffra(·t.ogram of each crL1~;hed sample..
The separation products {{ere eX.'lmlned hy tran~__;J1Jitted light in temporary oil
mounts. rolished sections (PS27123-i'2, 27183-8) of the magnetic: and heavy
products and the -300 +150 micron light products were also examined in
reflec:ted light. Seleeted minerals were identified by X-ray diffraction
powd~r photography or examination "ith the electron microprobe.

'1:'he tin contents of stannite and [ranckcite \·:rere deten:n:lned by electron
microprobe analysis. All other possible tin bearing minerals present
in thc~se samples, including sulphides (sphalerit.e) c.halc:opyr:i.t0.. galena,
pyrite, pyrrbotj(e t ars0nopyrite), siderite and garnet were a].Ro aIllayzed
for t:tn 'tv-ith the electron microprobe.

3. HINERALOGY

The mineralogy of nIl six 8Cl.mples is summarized in Tn,bIe 1 for ease of
comparison betv,1e(~n samples. The gangue. mJneral:3 have been classifip.d
ns major (>20% of sample), minor (about 10% of B81Jjple)~ accessory (a1:Jout
1% of somp1e) and trace (helo" 0.5% of sa;nple) and are 1jc, ted 1n deereDs:i ng
abundance h1ithin theDc categories. Wherever a mir,.cr-al '\·:~as identifit2d
in a s~':'"i!\ple i 1: is included in the list but since. the cmphasin of: thi.s report
is on tin mincrali7..ation, other mtnerals present at trace to ac.cessol~Y levels
,\-lere not searched for, sa the lack of a ni.ineral in the list of a partlcn.lu:t
sample HDuld not mean it is not present at such a 10"'1 level.

3.1 Tin minerals

2.

1
I
I
1
I
I
I
I
I.
I

The ttvD major tin minerals in these samples are cassiterite. H1'0 st2nnite~

although franckeite is also prl~sent in four samples, being of sit1nifj_canc0- only
in sample 94416. A small proportion of the sphalerite and ebalcopyJ:itc.
in sample 94416 also contains trace (less than 0.4%) tin.

The proportion of tin minerals in the heavy iJroducts is given in 'I'n.hIe 2
and demonstrates the variations in cassiterite/stolmitl2: ratios~ Samples
94416, 94/,25 and 95013 have similar sUmnite contents (sbout 70% of tin
minerals by Height) and 101-' c.assiterite contents. In addition, franckeite.
comprises over 20% of the tin mine.rals by \\lcigilt in sample 94 l116. Samples
91,1J13, 944(,9 and 95679 contain cassiterite as the ll'ajc)): tin-·bcaring phaGe., "ith
a much small"r proportion of 8tann1te. Dlw to th" high tin eonteut
of cassi teri te, even those samples with the lot·,71?.s l:: c<lssicQrite content
contain over half of .the t.in in cassiterite.

Although the"e data refer strictly to the heavy products, ':hey Hou1d also
reflect the tin rnineralogy of the total f;maplc in a qualitative.,. if not
quantitative, manner. For samples (9 1,416, 94425, 941,69 and 95679) in
Hhich most of the tin is in the h"avy products these data would accurate.ly
reflect the minerlilogical tin distribution. Samples 94413 and 95013 contain
n high proportion of tin in the light products and the. cassitcritc/stannitc
ratio determined for th" heavy products would only apply to th" whole sampl"
if there was not ~'e.lcctivc concentration of one mineral in the he.avy prodeets.
The -300 +lJO micron light products af each of tbese. two sample.s \·,1e1·e exmnincd
and found to have similar easniterite./stannite ratios to the heavy products,
but quantitative Hork. was not carried out to d(~tel'1Hine. whether they are
actually the sam". It is believed that the assumption that tlw
eassiterite!stanniteratio of the heavy products closely reflects cassiterite!
stanni te ratio of the H1101e sample is a valid one for all samples.
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Electron microprobe point anaJ.y"es for tin in franckci te of salnple 91,416
gave the following results:

content slightly
Elec.tron

following results:

8.2

Av. %Sn
-~

1-1inerals Examined

Pyrite, pyrrhotite, sphalerite, siderite, garne.t
Pyrite, pyrrhotite, arsenopyrite, galena, sidQrit~,

garnet, jamcsonite
Pyrite, pyrrhotite, arsenopyrite, sphalerite,

chalcopyri te, sidcr.ite
Pyrite, arsenopyrite
Pyrite, pyr.rhotite., arsenopyr.ite, sphalerit.e.,

galena, bismuthinite, cllalcopyrite, siderite, garnet
Pyrrhotite, sphalerite, chalcopyrite, arsenopyrite

21, .8. 25.9, 26.5 25.7
22.8, 21,.1, 25.2, 25.4, 25.8, 26.2, 26.5 26.2

25.9
26.8, 27.2 27.0

25.5, 26 2, 26.8, 27.2 26.4

6.8,7.5,8.5,8.9,9.2

Point Analyses (%8n)

95679

9~425

Sample No.

9/,413
94416

Stanni tes in sample 91>,.69 were not analyzed.

91,1,13
941,16
94425
95013
95679

-,S-=a-=m-,p-,l--,eC--'Nc.'0,-,-, --'1:...'0=-:","n=-tAn a 1ys e s (%Sn)

The stann:Lte contains some zinc :lnd appears to have a tin
ImITer th311 the 27.6% present in stoichiometric. Cu.:;:Fe.SnSII ~

microprobe point analyses of stannite grains for tin gave the

Examination of other minerals in these samples fa.iled to detect ailytin.
Ihe following minerals "lere examined and "ould contain less than 0.1% tin:

One chalcopyri te grain in 91,416 containing barely detecj:able tin (0,1%)
Has also found with the electron microprobe. All the other chalcopyrite
in this and other Hamplcs contains no detectable. ti.n.

Some sphaleri te. grains in sample 94 ft 16 contain trCJ C(~S of tin ranging from
the d2tection limi.t (0.1%8n) up to 0.4%811, although most of the sphalerite
in thts sample contains no detectable tin. This tin could represent either
tin ill. solid solution (possibly as a stannite molecule) or tin in a very finely
exsolved tin mineral below the leveJ. of discrimination of the p..lectron
microprobe. The s tanni te in this sample (as \11811 as samples 9ij-Lj25 -and
95013) typically 8hOl' intimate intergrm'ths Hith sphalerite, sUf,ge8ting an
exsolution origin.

This gives a muc.h lo.."er tin content than for stoichiome.tric. franckeite
(Pb,SnoSh 3 S'4) ,·,hich ha" 17.1% tin and also a 10vler content tellan published
franekcite analyses. Hhich ranged01m to abOllj: 12% tin. It is possible that
this mineral is a lead, tin, a.ntimony su1.phosal t 0 the.r than franckei te. An
X--ray pOHder photogrnph gave a very poorly developed pattern similar to
franckeite but positive identification could not be made because of the Heak
character of the pattern.

co
I ~~
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3.~ Gangue lu:lnernls

For this report gangue minerals c.on,..;ist of all minerals \o,rhieh do not
contain tin, including min8rals of po.<38ib1e economic significance such as
base metal sulphides (sphalerite, chalcopyrite, galena), bisllluthinite and
wolframite.

The samples shm, a variation in hulk mineralogy ,,'ith most (91,413, 94425,
94469 and 95013) being quartz-dch. Sample 941, J6 is largely a siJerite­
pyrrhotit(~ rock and sample 95679 consists mainly of pyrrhotite with smaller
amounts of quartz, seJ.laite and pI..ng1.oelase..

Pyrrhotite in present in all of the s"mples but in all shm!s at leetlst Som2
alteratio;') to a secondary (probably supergene) pyrite and m'::l.TC8~ite 'V:hich
exhibits col1oform and laml211a.r structures. Host. of the samples also
contain 1 primary T pyri te and the reJ.a tive proportions of these pyri t.e~ types
i.s highly variable from sample to sample. The pyrrhotite in samples
94L~16 and 95013 sho,;V"s inc.ipient marginal alteration to pyrite and the
pyrrhotite. in samplQ 95679 sho\oJG no mal:ginal alteration. Samples 94l~13,

94425 and 91,1,69 contain the most highly alteered pyrrhotite.

The majar hnse !lJctal sulphide present in these smnplE'.s iG sphaleriti'~.

which~ in samples 9.4 /~ Hi, 9/+425 and 95013) tends to form intima. te int0.rC":'O\1ths
with sti.ll'Jrd.te believed to be of exsolution origin. Galena and ehal co-
pyr.ite are al~~o p:cesent in most samples at trace levels. Otlw.r llli1l2n::ls
of economic f.,ignifie.:lllce. nott~d at trace levels arc l\l"olframi.te ill sample 95679
and bismuth sulphidE'S in sample 95013.

4. LIBERATION OF TIN MINERALS

The results of the mineral separation and aSSfl.Y procedure. are given in
Tables 3 to B. The tables shm, the size distribution of tlw crushd
samples and. the size distribut:lol1 of tin, as well as the distribution of th(~

sample and tin bet~'lee.n the density and magnetic separDtion products. The
calculated head assays agree well \vith the assays of the head samples r.iv.::.>l1.
by H2tals Exploration.

All of the samples 8hm·, a general increase in the proportion of Lin in
the non-magnetic. heavy products, reflecting better 1iberntion of tin minerals
from both light: gangue and magnetic pyrrhotite at finer particle sizes.
The proportion of tin locked Hith light gangue varies greatly bet"Jeen "amples
beeing greatest for sample 941113 (1,6.2% of the tin in light products) anc1

least for sa',,,p1e 91,1116 Hhich has only 1.5% of thee tin in light products.
The proportion of tin locked ~vith pyrrllot:Lte in the magnetic products is
always 1m'1, reaching a maximum of 6.9% for sample 95013. No magnetic
separa tiOD "''"s carried out on the pyrrhotite-rich sample (956 J9) and this
sample 31so contains a significant proportion of the tin minerals locked uith
pyrrhotite.

The locking characteristics of tin minerals in tIle heavy produc.ts Clre.
giVen in Tahlees 9 to 11. The lockini; of cassiterite and stannite was
detennJned in all samplt-.~s and is sm;l1n...Qrizcd in Tnbles 9 "and :LO repscctively.
Tahle 11 gives the locking of franekeite in sumple 94416. In all enses
the tin minerals show much bette.r liberation at finer particle sizes and the
proportion of unliberated tin minerals i.n ternary (+) grains decreases Clt

finer particle size. The cassiterite typically 8hm,s similar or Slightly
better liberation than stannite anu franc.keitc., although some size fractions
contain a higher proportion of locked c.assiterite than locked f-ltannite.

4 •
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The unliberated casE,iteritC: is locked mainly 'l,vi th non-opaque gangue
minerals, showing si.gnificant lockin::~ with sulphide minerals only for srJll1ple
95679 which is a pyrrhotite-rich 8ample .:lEd contains a significant proportion
of the cassiterite locked with pyrrhotite. Except for sample 95679
only negligible amounts of cassi:terite are locked in binary grains 'h"ith
sulphide mlnerals, although most of the cassiterite locked in ternary (+)
grains are locked with non-opaques and sulphides.

The unliberated stannite ShOHS some~'lhat more variable lockil~g

char3cteristicG, being locked \·li th non-opaque gBngue in samples 91f/f 13 and
94469 and pyrrhotite in sample 95679. In th"sesamplcs the Ullliberated
stannite is locked '\"ith the same minerals as cassiterite, but in samples
9/i416, 94/+25 and 95013 a large proportion of the unli-berated stannite is
locked l\.,ith sphalerite either as binary groins or as ternary (+) grains.
The ternary (+) groins in these samples also typically consist of intimate
.sphalerite.-stannit.c intergrowths Joc.ked J;.,ith othel~ millc:r<Jls. Except for
sphalerite in samples g,</f16, 94/,25 and 95013 and pyrrhoUte in sample' 95679
the stannite in these sa,mplc-:s is not locked with other sulphides to any
significant degree) other than a small pe:rcentaee. (2%) locked \,r~ th ArGenoFYj:iLe
in sample 95679.

The unliheratcd franckeitc in sam.ple 9LI 416 is Ioched mainly \.... ith non­
opaque gangue'.

5. OVE1U,LL TIN DISTRIBUTION

The distribution of tin in liberated rr.inerals and in locked minerals
calculated from the data in sections 3 and 1+ of this report is f3urnll1ari~ed

in Table 12. This table also ShO\07S the tin distribution ber"",cen loclccd
and liberated tin minerals for each size f"i'action to de~11onstrate the changes in
liberation l\.;i th size.
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1 TABLE 1: NINER1I.I,OGY OF SAl>n~Ll~S

1
1
1
1
1

Sample No.

94413

Tio lHncriJb

CasPoi tcri tc
StHunite
rranekeitc

Stannite
:Fr~n{;kc.ite
C:l,ssitP:j,L'(J)
Sphn) r:nte (3)
Chalccpyri tC:

Najol.
(>20,;)

Quartz
Muscovite

Si.clcritt~ (2b)
PyrrhotIte

Other Hi.nerala

Minor
(~JO%)

Plagiocla!';c
Siderile

Quartz
Pyrite

Accessory
(~J%)

. (2a)
Pyrrhot~te

I'yritr'.
Garnet

Sph3.1erite
Garnet

Tr:<:lCC

«0.57.)

Rut:Llc
l{..~m'ltit:c

(MLlrtite)
Sp!\;llerlt:e
Galena
Harcasite
Fluod. tc

Harcasitc
Arsenopyrite
Gnlena
Ch"lcopyrite
l<'luorit0.
Jamc:soni te

I-
I-

94425

94469

Stmmi. te
Gassi t.er.i t:c
Tranckeite

Castdteritc
Stanni t:e

Qu<1.rtz
Siderite
Mu~~cov1 te

Quart7.

Pyrrhotite
Pyrite

Pyrite

(2<)
1'ln[;,ioc1<111(,
Ar~3CnoPY1'itc

Sl,haler5.te

Calei tc
Narcasitc

H"rcnsi te
ella J.(;opyri tc
Galena
Sell;) i Le
F'luorHe

Arsenopyritld)
J'yrrhod Le

1
I
1

95013

95679

Stannit8
Cassit0rite
l'ranckCite

Cas.,<J.tf>rile
Slanni.te

Quartz
Huscovi te
Side-dte

(20)
Pyrrhotite

Plagioc~fls{:.!a)
PyrrhOlJ.te

Quartz
ScHaite
Plagioclase

Fluorite
Pyrite
Sphalerite
Caldte

Sphalerite
Calcite

Garnet
Marcasite
At'senap)' rill"
Chalcopyrite

Galena (ld
Bbmuthinite

Chalcopyrite
G'llena
Arsenop}'rite
Wolframite

1
1
I
I
1
I

1. Nil1cral.<~ li~tcd ill orJer of {1ecrci-l~dng abund'::llCC.
2. }'yrr~{'t ,i L t; lypt2 ..

2a poorly crystalline I~,yrloclinic

2b tnC'noclinic jl)'lThatil:c
2c about 2(3rds \;lonoclini,= .:mJ 1/3rd hexagonal
2d pyrrholite type not det<:,rmined

3. Some of sph:llerilc and chalcopyrite. in lhis ~i1Lnple c:olllal.ns
barely dc,le;clable tin contento; (0,1--0.4%). Other gri!ins
of spkd.ei,ite and chalcopyrit", contain no detectable
t:ln «O.J%).

4. Di~mt1lhiLlit(· js ur,cd to include v;:.rious bismuth sulphide.,;
... ith diffl;'.l:lng bibr.luth iHld t,ulphur contents.
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I
I
I
I TI.r,u,: 2: TIN MUll:J<!\1.5 IN HE/Wi" I'IWIJ\lCTS

1
2

,
10
8

10
lit

13I.
13
14
17

3

•2
2
4

8
13
lb
30
30

•II
10
10
16

" 27_0 1
12 1
14 1
24 2

--Wll-------m--

46
48
45
'.9
48

Minerdlogicul Di."trihutj('11 of Tin

._-_.- ----- --- -m------------ .. ------
III 51;'. ... Fr<l.ct1C'I1 2 ill Tot.a i. H",~vy I'r'h!Il,'t5

18 74 8
23 69 8
14 81 5
13 79 8
15 75 lO

-(17)--'(75")--'(8)

99 1
9. 2
99 1
98 :I:
95 5

---("17"")---;(Jf--n---

91 ,

" 6
" 6
" 692 8

-(9-))----1-7T·~--F5-

77 23
86 14
83 17
85 IS
79 21

-l1fl-)---(i9)---C':)~--

28 69 3
2l 12 1
29 71
25 75
24 7&

-----rill-)--~(i2)---(hr-'-

" 295 .5

" 496 (,
86 14

-T94)"--'-(6f'---(-)--

6 71 2J
8 69 23
5 RIll,
/, 74 22
.5 69 26

--""TIT---[J1Y---(fj)~

4
8

•,
20

9.
91
94
93
80

4 78 J8
5 76 19
3 36 11
3 BO 17
3 76 21

r,-.--(-4)---(is-)--rnn--

+600
~('OO+300

-300H50
-150+53
-53+ 10

+(,0020 i7 3
-6001- 300 i 9 80 1
-300+1Y) 21 79
-150+~3 17 B3
-53+10 17 83

Total Hl.'avj' Pr~O)---(ir)----TIr)--

Total Hcav}' rr"'.--(91T~--(9"5~------('=-)--

Total Heav)'

+(,00 68 32
-60()+)OO 79 21
-)00·1-150 76 2/,
-15(H53 78 'l2
-SJH() 71 29

Total Ile:,vy Pr~'--'(ijY---(nT.------{..:-)-

-11500
-60U+)OO
-)OO+l~P

-1::'0+53
-531-10

94469

Samrh. Sl7.c VracLlon Rel;:\U.v<, PI"0I'"rtion(; of Tin ~l1n(>.r.1'~ 1n S"izc Fract:lrm
(mitl"on~)

I 94"'13

I _ 94416

I
I

94'12.5

I

I
I

1. C"ilclolated from voIUGlC 1'I.'reent usi,--.[: 6.9, (1.4 ilnd 5,9 '15 the specific f,r:1Vitics
of cllss1tl'ritp., l't;Jnn{tP and fnHlc!:citc ["c~rectiv,.'Jy.

2. CfllculaLt'd ,1"H]lImlllf~ tin COI1Umt.s o( 73,6%, 271. and 9;'( for c<'l$3ite.;:itl.'!, aUlnnit",
and friln~kcite re~;l'ectiv~ly,

(1;5)(:jJ)

, S

• 88 ,

10 8
23 19

-_._"-,~-~._------_..

J8 2

" 2
1) 1
IS 1

" 1---------._------
(93) (7)

48
51
38
44

~__ 1;4

(/15)

90 10
9J 7
9t. 6
95 5
% 4---"'"0 ~ _

(93) (7) (-)(- )OS)(lJ2)

76 24
82 18
84 IS
86 11,

---~~ ~ '..' -
( -)(25)(7S)

67 33
7'j 25
77 23
80 ;20

_._~ lL -__

+(i00
-600-1-:.100
-]00-11:;0
·150+';,3
-53~IO

95679

--"---~-------

95013 +600 19 81 27 73 52
-"6(.J(H 300 1I 83 ?5 75 .,

I
-300+150 " 7'. 35 65 62
-IS0+53 21 79 30 '0 5"-53+10 27 '8 __3_0____~?S! __5_6

Total lleavy p,. (2U) (80) (- ) (29) (69) (- ) (55)

I
I
I
I
I
I
I
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I
I

3 • Tl~ UIST~J~UrION IN SI\~rLL 44415

I .60i.l • .3;:'0 < .1.10 ~)u.d4

> 3.30 N 1.';:.-1, 3.30 N:1 7 ;52
Tul AL 100. tJo

I .300 • .lS0 < J •.il) I-\~.;.:~

> 3.30 " t'! oj ~l, 3.30 NH h.1:;

I
H;i.:l,L 1(j 1I • U,)

• 1r1:J • .053 3.30 ,.6.2;<
> 3.30 M J.Y4

I
> 3.30 NH 1u• r:,J

T0llll lou.Du

.(5) • .010 < J.10 7].6'\

I > 3.30 H 7. ".hI

) 3:30 N~l I ~\. 4'1
h)IAL lilll.l!O

• 165'i1

CUMULf,T J Vi"': Old f\

wEIGl-iT J".I.SSAY l:J

" %

JrluP2 01 os 24 •
.J,' .)30

2. L}} • 6 7~" 11·
42.11 014& J"t.

t)]. (J6 .099 3'"
.M) d35 1

4."1 .7]/j ?d. \
6~l. 7H 014 I' . ,

o ••

73. 4 ) .09S 4~.

1 • 10 .31 <:.j 2.
5.86 • 'f)J,':l /:'ti.

/:'t(J.]'! ..I it9 re..

BO.SO .091 4"-1.
1.43 .21')2 I.
6.7h ,859 y"

HH.b9 .153 ~', c;' •

8&.17 .OB» ... t, •

2.0 /t .2J9 ? •
fl. 1fI. • 'itA '"' ., .'

9{h3ij .166 9"1.

CALCULAT£Q H~AD ASSAY=

If' HEAD Sl\r-1~LE

wT ~ TIilj
OJ SlN •

Jts.82 24 c' 7/:1
• .1'3 .77

t~. 91 11.':13
ftl: I 11 .3"l.'+5

24.24 1jill
./tC .H"

2.01 1 u. J. 2
26.61 2'+.10

10.37 4.53
.J" .SO
.q5 6.03

11 .nl }1.07

7.08 2.J2
.JJ .31
.00 7.19

" 030 .,.tiZ

5.6b 1 .lj 13
• b 1 .;'2

1.42 11!.60
7.6') 14.60

<10S 66.1
.3JI) ?O
• of:.> 31.8
• 14~, ) JOO.U

• 0 ~51..J :'>4.4
• j.; (l J.(-"
.~jiJ 'I c. 0
.1~1..J) 100.0

.07c '+1 • 0

.27 :1 'I. S
1~OJ0 ::)11 • S

• btl 1 iJ 0 • 0

.O':::-i 23.6
• 1 :i '::) 3.1

}.j2u I.L 2
• j '''is) 100.0

.U43 1 {1 • 1

.} 1.00 J.:'
1 • "+t>u tlo.]

.312) 1t) U• V

.(lbk) 117. ':>

.2j-O 3. I

.'i(4) 49.3

.16b) 1.)7.0
• J J~) J. 0
.10::') 10 C. 0

l~ Sll~ ~I~ACTI'I~S ---
'f, r 11'IJ

(', -). 'J. 0
i' • 1 I
.':i.4"i

gh.Jd
.1. h?

1 (1,) • 0(;

~)C. HI
• ..)1

6. '11
II) U. {J (J

S. t.d\i~)~,

7JL 1''''ES
TOT"l_

e" u;.( ~1·'\C,

F,~,~CT I\.P~

< J.30
>. 3,30 H
> 3.30 N:'-1

TO' ..... LS ••

liE F"t:.CTlCF:
I'JLLl"ETI~[S'

1- .60v < 3.30
< .00
> .00
TOTALI

I'Y: H = MAGNETIC
NM NON-MAGN~TIC

I
I
I
I
I
I
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1
I

1 .600 • .300 < j.10 }11.22
> 3.30 M Jh.12, 3.30 h'll I .. l .. ""I',

I
[,) I I\l llj 0) .. ,) I)

.300 • .. 1':)0 < ~1.~~1) 1 J .. ';J J
> 3.30 M •'1') .. J4

I
, 3.30 till ')l) .. 1 :i

TviAL It) IJ .. 0 I)

.1 so • .053 < J. ·,Ii 1U.. o;!

I· > 3.30 M <-~4 .. "-2, 3.30 NH ';' ~ .. 1h

TvTAL 1 \l {j .. (l;\

.436:r:.CALCULATt.O Ht.AD AS'5A.Y=

IN HtJI.O Sf\,.,lPLE CUiWLr.,TIVE fJ" 11\
wT % TIN wEIGHT "'SSAY lJJ

DI')TN • ~ %

'.. Jl .65 4.J1 .0(,(, .,
Ii.S1 1 • tI:-I I~.~d .0 g/-+ 1.

1 0 • ",:) . 16. cl 'J 10.75 .6R'S 16 or

23.~7 } ":i. 36 23.57 .359 I 9 • ,

4.5S .57 H.86 .060 ~ • r

10,)3 1.IS I H. 6/t . on 3.1

I3.Ji C't .6':) 24 .12 .1S 1 41.-

ItI.OS 26.41 51.61 .367 4'.; • I

2.2'1 .19 11 .14 .OS5 1.

5.HO .?9 24 • 't'r .059 J •

H.3~ IS.26 32. (t't .764 56~ ')

10.'tl 1:5."14 6H.O~ .395 61 .'

1.59 • I 1 12.7:1 .OS2 1.'
5.S.::: .16 2i.J.'J& .0SI 3 •

8.7'::> 15.2'-' 41.19 .763 7""
1 'j. f~b 1s. S I B3.8~ .401 77 •

.25 .02 12.99 .052 )

1. 00 .03 30.96 .04'1 3

12.qt~ 20.1:32 54.1-' .(48 92.

14.2'4 2U.o"1 98.12 .435 "n.

• liD" 3.4
.O'i4 9.5
.. 0" ';) t3l .. co
.jjl)) too eO

.O!...>,:;> 2.L

.. 0 j 1 4.?

.3llS 93.3

.. ,41 1) JUO.D

.Oj6 1.2

.. (.If: 2 1.9

• ~I 0 U -)6.9
.':119) 100.0

.030 .7
.. u j :I 1 • 1
.7'.;;0,) ':lfj .. 2
.... ~ II 100.0

.. lil.::3 • I
• U I 1 • I
.700 ';4.8
• blt 1I) iOO.U

.OScl 1.6

.O't9) 3.6

.7<ttl) ·~;tt. '9

.4J::,I 'Fl. ':.j

• '" '-)(i 2.1
• ,~j 6) lOu.()

IN S12i fkA(;11JNS --­
r 1I1J

ASSAY ~ l)J5T~ ~

13.(:'Lj
31 .. "c,
:)-::'.21

9:-\.12
1.K~

1 tl (j .. ni}

1. 7Y
r.In

S'L J d
1 (j I) .. 0 ,)

\': 1

id.??
36. J U

'l S.')]
11"10.00

3.30 M
3.30 NH

:·;.\NOS
::iL I j·ICS
T0Tf\L

3.30

Sl) 0;';: ,'He;

r.<iICrl,)il

+ .bOO < J.JJ

> J.30 M

~v fArO NM

.01& < :i.](j

> 3.30 M
> 3.30 l>.':1
TJ II'lL

IOTALS FOf~ Adl)'JE <
SiZE F~~CTIUi~S >,

IJU'ALL TOT"LS ••

I·.. 0" •

I (E r,:<tCT IO;'!
1LL. P1L I RE S)

1

1>1 ::; HAGRETlC
NM Q NON-MAGNET1C

1
I
1
1
1
1
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I
I
I

.1';)0 < .J. ,ill M'... .11)

> 3.30 H '1.7,.

> 3.30 m·~ II.,-j-<
r 'i 11~L L q U .. I)'J

40::i.} , :i .. ~ ') 7~J .. ., '-I

> 3.30 "
'•• '::>(,

> 3.30 NH !':,. (0

Tv T·'1L 10'.j.l,,:

.. () 1;) < 3. "HI h'l. 7 rJ

> 3.30 " Ill. J I

) 3.30 !1M 1 'J .. --/ 't

T '..'"(IIL 10 .... ,I J

• 192'?~CALCULATtD H~AO ASS~Y~

I i\j H[I\!) ~iAI'1PLE CU .... UL All VE lJf~l,'

In • TI II loJE le.HT I\SSll.Y 1)1

I) 1S ll\j ~ ~ <,

26.10 6.'+0 26.10 • Oit" 6. :

.68 • 'I::;. .b~ .26':;

2.11 b.n 2.1/ • ., 70 B .,

ctJ.(,l~ It>.06 20.~h .106 IIJ. '

2ft. 19 ~.~3 50.2-} .Ol\5 ( 1 •

.HI .u7 1.50 .2]2 1 • '

2. ~;9 10.63 4.7h I.Ucl 2~ •.

2"1.6U 2?.':>IJ Sb.S4 .131 JB •.

1l.50 2.16 b}.19 .04] 1 j.'

.51 • {\3 2.01 .214 2.

l.b2 13.:)2 b.3~ 1 • 16 H .H'"

1J.f)] 1b.lO 10.17 .150 '.;':>.(

8.75 1. J2 1(}.54 .042 IS.
.so .2'> c.s} • 1 i.j 0 ...... '

1.72 l:'.tA u. 10 1.2rl9 ~'-; .,
10.9'1 1 ! • 21 ~n • 14 .) 71 7r.

U.05 1.2? 7A.SS .040 16 .. '

} .. {)U • ~':'b 3.70 .ISU 3. \

2.30 22.S') 10.l.0 1.4~(J 7"1·

11.5:' 2<+.J7 9 1::'. ()';) .. 20G y{, ,

.. oj ".7 39.9

.2 b~) 5.4
.. 7 I U :'4 .. ?
.IVal l(i().O

.114 j 23.7
.. !v .....' -3 .. 8

1.230 ./ C .. :;
.. 1 j) I IOU I 0

.. (.. 36 13 .. ,~

.. 1 'J U c.s
1 .. ~ll,.. {j ~J.Y

occ:bl JOO.U

.U2':1 7. 7

.l.''J't 1 .. ~
1 .. 7'tll ':Iu.9

.. .)0 i J .L00.0

.U2:j S.O

.il')V 2.3
J .. ',;.t\ll 9'"1...7

.. :'(I~ l ilJ0.0

d;'tu J I 7. 1
• J :,r\ J 1 ".• r.

1.:..:'u/ 79.7

.21.'0 ) ')6.7

.vol 3.3
.192) 100. II

92.0'/
(.3,

lr,a.on

It~ SIll: Fi~fCrluNS --­
J IN

~,,,,,, ; ',;

11.1.2

A7.to7
I. .. ";I:)

'I. J~,

1 (l \! .. ,) \J

4v .. I:,
!.. .. -\ f)

7.4;"<

1 \j OJ .. (h,

::'1\:'W5
:>L 11'11-":-'
lOTAL

<.: J .. ":hI

> 3.30 M
> 3.30 NM

< 'L -hI

> J.3D 1'f

> 3.30 Na
1011.L

< .} .. 30

> 3.30 M
> 3.30 l~

Ttll Al

;,'" 00-.( ~.oj (It,

r"iACT 1ar-I

.. 1C;,)

.. )0''::' '"

I .GOO

I .600 • .. 3.:, 0

I
I
I

1',°"

"NM
HllGNH'J'JC
NON-NAGNETIC

I
I
I
I
I
I
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l~ SILt rkACllu~s ---
..I r ", t 1(.J

h~SI\Y ~ ')IST~ ~
F 'd~Cll or-1

• .000 < j.10

I
, .5.30
101 AL

I
• 60 ~1 • •.10tl < J. )iJ

> j. JO
f()ll\L

I
.)0 I) ,. • 1'.J 0 < j. -~ 0

> '.; .. J ('
TulAL

I .. 1,,".' • .(JS3 < ':'.30
> 3. ,iiJ
Tv1 ... 1.

I .Os) • .. u1 0 < 3 .. ~"
> .'1. ,HI

fufA.L

16 .. 1"
;'>3 .. "';:1

lOu .. u[l

7 c:. .. (~2
2 -r • :1 "j

1\1V.l)'.\

7(~.hr-,

27 •.h
IOll.OO

-, ..~ • t., 'J

r: ') .. :..:.1
1 (;t' .. 0('.

4~ .. 1'4
':>, .. -:'')

llll) .. u;J

'":J f. (I?
3~.'-id

.(114
1.Jdu

.. jf.l~)

.Jb'7
1 .. '+ (I)

.. 'I::; 1 )

.. 0 :~6

2. U:..,u
.. :; "I i~ )

.. () J .j

) .. "11::,()

." ::")}

.. u I 1
1.2'..:.u

.. 71t~ I

.. O.H))

1 .. jj"' J

1" .. h
!;·S .. 't

10U.0

10 .. B
B9.2

11.1 f) .. 0

5.6
\}!'" '..

IOil.V

c.l
....n.')

100 .. G

IN 'lEAD SfI./.,Pt.E CUI..,U~.AT 1 VE D,'\T/\

~i T % llr\) wtl GHT I\SSl\Y DJ
OISfl-t % " •

9.10 1.1':) 4.16 .0 7'~ 1.
2. dO( ., .1'7J 2.67 1. 3~~O ./ .

J.2.03 Ij • I!Jt 12.03 .3H5 Ij~

11 • ~, () 1. -'it-' 20. "/6 .070 2.
Lt.31 J C:. (-'7 7.2'1 1. {t3{. 1li.

is. '17 13.75 2d.O(l .'.23 ct".

10.31 .'"i0 J1.07 • (I (,ll J,

J.81j j'j.JH J 1 .1 '2 1.64'1 .5" ,

J4.11.) It..Oti Ltr-.l13 .460 3t~ •

2(... f\2 .62 SS.f\H • 040 4 •

IJ.5u 2tJ,. ~J':i 1'.61 1.697 (,J •

)].31 2'1.16 7S.SU .471 6 -,.

B.<,lS .19 64.83 • 03!:- " .
12.?B )tJ.Ul 3J .90 1.537 '-1 -',

21.tJ )u.20 9b. "/3 • 531 9b •

,-,if.;~,~l L lJT:,L~ ••

I
I
I
I
I
I
I
I
I

S:\~-I!!~

::IL r \\';" s
lUl[\L

-t i) .. ,.~~

Joe7
J till. D'J

.. :; 3 1 J
.. :51 'J

.::,,::: ... )

'is .. (I

2.U
J 00 .. 0 CALClJLAIED H~AD ASSAY~ .524~
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I
I
I

CALCULATED H~AD ASSAY:

IN HEAf) 5 1\ l·l .... L 1-_ CUMULA Tl VE DATA.
joff ,,; 1'II'l Wt IGHl ASSAY 01 '.

OfS1 N ,~ % %

('l:I.I3U 15.51 28.80 .04Q 15.,
• ,; (:I 1. 3d • S!J .215 L •. 1

J .HI ~ ~ ... CJ 1.Hl .27':> 5.',

31.20 2,:: • iff.:- 3J.20 .06'3 2?'. ,~

21.J':) 11.0'/ 50.15 .048 ?6.l

• "( 1 I • '"),: }.29 .204 2."

1 • ,,11 I.dl 3.4S .351 1.3-
2,1.10 20.4h ~4.b9 .071 1.2. '-,

10.1U "t.3", bO.?S .(l4"1 30.'

.b2 1 .. 1 3 1.C)} 0191 '" .l,
1. It.! 6.d7 4.6.1 .391 cO.,

J 1 • fIll l~.J;j bt... 79 .07S 5'::;. •

7.71 2.. ~)S 67.95 .045 33.

.tl::.. lou] 2.77 .166 S. \

1.-',1 tJ .. 7D b .. 03 .435 21;. '
Y.97 12..2'1 7b.-''5 .OBO b 7 •.

1?6t1 JoY? BO.63 00'+2 31. '.
1.(,] 1 0130 t•• 40 • }42 6 •

3.29 21.39 9.32 .. 4H9 SO.
17.60 ? I • 1i (Hf.35 • 091 go:. •

.04'1 6').4
• c: I 'j {) • ?
02(";) ~~!. S
• C'h')) J 00 .1)

• \I 't 'r 54.1
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ ..,=-~;-.,--"----= .'c_='-=- _ '-~_""'",,=--=-'.==,,"""-"=__ ..__==r...=- =

SaliJple Size PrCl_ction Locked in Binary Grains Locked in
(microns) Liberated ___~l:h_____ Ternary (+)

Non-opuques Pyrrhotite Grains
----

944]3 +600 34 66
-600+300 ]5 72 ]3
-300+).00 28 62 10
-]50+53 54 45 ]

-53+10 93 7 _0____-

Total lJe:'lVy Products (40) (4 ]) (-) (19)

94416 +600 71 29
-600+300 29 57 ]4
-300 H50 40 60
-]50+53 33 67
-53+10 75 25--- -~-_.

Total Hcavy Products (0) (60) (-) (10)

94/{25 +/j00 7 93
-600+300 50 50
-300+150 41 59
-150+53 10 30
-.J3+10 86 II,

Total Heavy Products (57) (43) (-) (-)

94469 +600 100
-600-1300 ]9 72 9
-300+150 62 38
-150+53 84 16
-53+10 86 14-------
Tot.al Heavy Products (65) (4) (-) (1 )

95013 -l-(,OO ]00
-600+300 100
·-300+150 30 59 11
-150+53 6/, 36
-53+10 95 5 ----____0___-

Total Heavy 1'roducts (57) (1,2) (-) (1)

95679 +600 2 3 7 88
·-600+300 3 17 ) 7 63
-300+150 6 29 25 40
-150-1-5:~ 15 41 28 16
-53+1.0 90 8 2

Total Heavy Products (29) (17) (12) (42)

=-----="='='""==---==~'--.~._=.-,..==--'-=,. .==-= '----<""""""---== '-"''''''''''-?-.~==
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TABLE 10: LOCKING OF STANNITE. IN HEAVY l:'R(J]UCT~

I
Sample Size Fractior!.

(micron,,) Libcrllteil

I
I

94413 +600 21
-60U+300 79
-300+ISO 3 69
-150+53 36 64
-5~+10 68 32

Total Heavy Pl'oclucts (23) (47) H (-) (-)

t'~:i th
Srhahx.lt.:'

73
21
28

(30)

\.Ji.Lh0\Jt
Sphalcri te

(- )

21
17
1/:
4

(10)

)Da
95
30
15

6

(63)

(- )

(31) (7)

11 7
16 5
5 1
3 1

-------
(6) (3)

(-)

(17)

17 58 19
26 33 7
33 30 2
28 II 2
~_~. ~ --..3~ .~ _

(27)

:-UI 10
31 35
36 23
49 4

._:19. -'--l_

(32) (13)

(-)

(-)

(- )

1

eTr)

(2)

H

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

3
1

~ 14
4 28
5 U

n-=- -'_. - .1.',_. --'=-_

6
19

8
15

(11 )

15
26
44
54

(24 )

(67)

(80) (20)

100
100

73 27
60 40

100------_.

40
41
70
74
S/,

----~----

45
17

7 20
31 12

_2? -J _
(29) (l6)

Total Heavy Products

+600
-600~3iJO

-300+150
-150+53
-53-HO

+600
-600+300
-300+150
-150+53
-53+10

Total Heavy Products

+600
-600+300
-300+150
-150+53
-S:l-HO

Total Heavy Produ~ts

Total Heavy Produc.ts 17

+6DO
-600+300 5
-300--:-150 9 'II. 17
-15()4-~3 ]0 65 10
-53+10 __70'....__._--'1"'2_---...-.----- 12"-- _

(18) (_) (2)

Total Heavy Products

+(.0<)
. --600+300
-300+1)0
-1)0+53
-53+10

94469

95013

95679

I.
1"

1

I
I
I
I
I
I
1
I
I
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TABLE 11: LOCKING OF FICANCK.EITE IN HEAVY PRODUCTS
OF SAHPLE 94416

(49) (20)

I
I
I

Size Fraction
(microns) Libcn''i::(>.d

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

+600
-600+300
-3004150 12
-150+53 33
-53+10 84

Total Heavy Products (31)

Locked in JH nary Grains
with HOil-opaque Gm1I;ue

29
83
65
56
16

Locked in TQrnnry
(+) G;:ains

71
17
23
11

I
I
I
I
I
I
I
I
I
I
I
I
I
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TDla 1
1.1b.
Ti)1

Tin ill
!.,),-l,,,J
Nlllerah

lOU
97
73
58
40------

3
27
41
60

10

"2!
J3
37

12 Bfl
33 65
46 5/1
66 )/,

_" .1~ .?_L_
24 25 49 51

----i2!_)__~_OL .. _..,~{.:.L __ .il_~__.__._J=L..._.
25 26 51 (l~

100
17 II fj]

S8 59 Ii l
81 82 13
31 5 36 Ii,

---~-1·------2·- .- --'{;-)--' ._--- --57'-·-·-

_~(2.~) {':._)__~.<.:2..........J.Q_' J-)
62 64 36

IDa
100

10 2 17. 1'3
2S 1J 33 b5

_'"',''-- ..!J.. . .~.!. 39 _

2

"19
)J

__._~l_.

2 2 93
.. 2 9?
4 5 Y5

12 J3 e7
fl2_~__.__~ .. .f\5 .!~ _
23 I 2& 76

~~~.D (3} (-:J_(!.~.122.. .i::L _
24 1 25 75

IOU
(, (, 9/,

15 15 [;5
3JJ 39 61

__?!, ,_" __ N :11

IB 1 19 81
__(_9?1__. <_7) '.:1__1WG~~ ,.~-:.! _

20 1 21 7'J

1) 24 76
_~J_9_' ~(}..!l..-__--.1_~~__~_l_r:~g)__~ L-L _

5 18 2 2) 75

3
6 20 1
5 3~ )

._. l_L !!..2.. ~ _

16 n 77
__052. ~L ..~1.__L195!L . ~

19 9 n 72

0.112.211.2 2(,.02",93.1

1.4 0.1
2.• 3 9.8 0.2
9.35.10.1 0.1
23.~ 4.5 0.3 0.1-=-- 74., ~ i.,.Q._._l_:2.... _
59.6 3l.4 2.0 O.~

~__"_i',_~,__<::l._('2.c!J_.J.C) .J.~)~(.-..J"

61.S 31.4 2.1 0.5

0.65 '-' 3.1 12.5 1.3
0.6 1.2 0.8 1•• 8 17.1 1.9
0.2 n.3 0.9 1.3 3.7. , .1 0.1 0.7
0.1 0.2 0.7 l.3 5.3 6.7 O.!l 0.8
0,02 O.OJ __3.:~__~.:_8__8.~~ 7.2 1.7 O._~

15.6 1./, 2.9 2.'
11.1 1.5 3.8 4.1
4.3 1.1 U 3.0 0.2 2.4
2.' 1.0 J.l 1.7 1.2 2.7

_ -.J_~_(L______~~L___~_l..l ,_:> 0.(, 5.2 4.3

37.5 6.8 15.6 12.0 6.6 l6.1

--i:l _<=,____(_3·_'2.)~l:l. p.4) Ie) (.- ) (- )

31.5 6.8 li1.6 12.0 9.0 16.1

1,:::
1.5
0.9
0,6

__0_,,-2
4.S

___t)__

4.5

24.8 (l.R 10.R 1.1
13.1 U.9 ],4 8.1 0,6

/•. 5 O.~, 1.(. 4.0 OJ,
2.3 0,'1 3.7 J,I 0.1 0,3

_..!.:..~ . ~~ --.!.0....:t~ ~_8__.Q__•' 0_.1.. _
4(,.;> ],0 n.s 26,ft a.1l 2.7_-=-_" (cl..__"_(2_·_I\) "__(:)."~_~0_,_2L (c.L_...1:)........J:l.
46.2 3.0 20.3 26.8 1.0 2.7

l..S 0.3 lfj.6 1.6
5.0 0.6 18.6 1.4
3.6 0.7 10.7 0.1 0.6
2. J 1.9 10,"" 0.1 0.6

__hl.- -. 19.5 ~~? (1..._2 _

14.3 23.0 56.6 0.9 4.4
.__~~ ~__.__(2~8_'t..~__L:)__ (-)___ (-) (-) (-J

VI.3 23.8 %.6 0.9 4.lf

6.1. 1.0 n.) 4.3 1.6 2.4 0.1
5.4 0.9 <'1.3 1,.1 3.7 to.J
2.2 0.4 3.0 4.4 I"J 1,8
1.3 0.2 5.6 2.4 5.7 2,0

__1_,_~. c.::_6 LO_~_~-.!.-~~!-- __I~__._~__- _

16.5 3.1 2.~.2 17.'- '14,4 12.2 0,1
__(-:),. .__.i-:) (~~I) _ ..J..:..L-il·.0 .J..::L__i:.L _ J=.t

1.6 3.5 4.11 11.3 16.9 ~2.6 2.2 5.0
_-J.::.~~ .(:L ~(9.· _1~L_.__U __(}_'.?L__(::.L__(~~.?_)_f=..>-

1,(, 3.5 5.2 1l.3 18.4 51.6 2.4 5,0

rrOln 'r3bl~s ]-8
C:lh,ul;;.t'~d fro'" tlw di~,tributh"l of till in Lhe h",:wy products (1al>1(os 1-(3)

8.n<;\ the propoLLin'l ?'ld libcr,lU.oll ('( tin Mi\1llral,; in the h<,-ilVy plo,]\lctn (T<lbl .... ~; 1.2,9-l1).

3. Calcll]atccl ;ls"uming ti,,, -10 fHicn';, sJ.h,:.'" h<1-VC t.h{' f:ilm<' miu('}'alor,in<! lin .:ir.tribuliOll
os the <:11+10 micron "L~(' fl'ac~ion ",mi. the tin minero.];' an, c.or.\plclt'ly liberated.

Total Sl'lIlplc

+600
-600+300
-300+150
-no+SJ
-53+10

Totd~)+10
_lOl

+(.00
-bOO-l JOO
-300+150
-150~ :J3
-53+10
'Iotal +10
-w())

footnl'ltes:----1.,.

~ (/)0

-600l-300
-30liH50
-150+53
-53+10

To,O,+'O
-10

l'otlll SL!.ruplc

Total :;:1\lI'ple

+600
-600~J:JO

.,.::100+150
-150+.'1)
··53+10

Tot",l )+10
_10 13

Tot.al Samvl",

+liOll
~60013011

-30Q-l DO
-JSO+53
-53+10

Tott)+l0
-10

Total Satnple

+600
-600+)00
-300-1-150
-1:'0+53
-53+10

Tot~~3)+10
-10

9t.ltl3

I
I

94/.16

I
I 94425

I
I 94469

I'
I .95013

I
9567~

I
I
I
I
I
I
I.
I
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