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INTRODUCTION

This report summarises work completed in the quarter'ended November 20,
1979, and includes preparation and drafting through to December 31, 1979.
Reported expenditure is for Aberfoyle quarter ending November 20, 1979.

During the quarter, the ore reserve and exploration drilling programme
commenced and eight holes were completed for 2546.6 m, drilling is still
in progress. Some discontinuity is evident within the main body of
mineralisation. Five additional holes (1480 metres) are proposed to
complete testing of this body on a 30 - 40 metre grid spacing.

To the south of the Queen Hi1Tl main body, exploration hole G46 intersected
coarse grained >50% pyrite mineralisation over an interval of 10.8 m.
Within this interval there is replacement mineralisation with some
cassiterite. A further six exploration holes require completion and
three new exploration holes (950 m) are planned to investigate ore
potential adjacent to and below G45.

To help decide on the optimum sample size of drill core, a sampling
investigation was conducted on HQ core from hole G45. The results of

the investigation indicate that 3/4 NQ core/metre is the minimum sample .
required based on the fact that the bigger the sample the more representative
it will be.

It is desirable to have complete XRF analysis for all the critical holes
within the main body of mineralisation. However due to the possibility of
disruption of the original core, oxidation of the pulps etc. there is a
Tikelihood that further sampTing and assaying by XRF would be unreliable.
There is thus an obvious requirement to validate the original spectrographic
éssay values. This is being done by sampling and re-assaying holes Gl

and G2 - the only holes in NQ core size. '

.Stream sediment sample results were plotted on 1:10,000 scale plans and

on a 1:100,000 scale summary plan and are presented in this report.
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Regional geological mapping of the St. Dizier area at 1:10,000 scale
is in progress as initial follow-up of the stream sediment sampling
programme. A geological report and drafted geoTogical plans should be
ready for presentation in the next quarterly report.

Detait~: “=nlogical mapping of the grid area is not yet complete, due
to the requirement for close geological supervision of the diamond
drilling programme.

It is planned to conduct an orientation DIGHEM survey over the known
Queen Hi1l1 mineralisation. A more extensive DIGHEM survey is planned
for the north-western part of the 1icence area near . the Heemskirk
granite contact where stream sediment anomalies were recorded.

QUEEN HILL ORE RESERVE AND EXPLORATION DRILLING PROGRAMME

The drilling programme, designed to establish gross ore potential in the
Queen Hi1l area commenced on 3.9.1979 with hole G45. This hole was
completed in HQ core size to provide suitable bulk of material for the
investigation of optimum sample size. Subsequent holes were completed in

HQ, NQ and BQ core size as ground conditions, drill hole depth etc. dictated.

Geological understanding of the lithologies at Queen Hill has markedly
improved with the availability of fresh drill core. A thorough petrological
study is being conducted to help determine the nature of the host rock and
ore controls. Petrological reports are appended, see Appendix A.

Cassiterite mineralisation occurs within an approximately 30 m thick
sedimentary sequence consisting of carbonaceous siltstone, shale, chert,
pyritic mudstone, pyritic dolomite, carbonaceous doTomite, dolomite and a
sedimentary breccia with fragments of the above in varying proportions.

Cassiterite mineralisation has been identified in rocks variously described
as: chloritic carbonaceous shale, carbonaceous dolomite, pyritic carbonaceous
dolomite, cherty mudstone, quartz siderite rock, tuff and quartz sericite rock.



In hole G51B significant cassiterite mineralisation occurs in a volcanic

. tuff or quartz sericite rock adjacent to a clearly defined fault zone.

This intersection appears to repreéent formation by a Tow temperature
hydrothermal mechanism and possibly represents remobilisation.

In all other holes, cassiterite is restricted to rocks best described

as impure dolomites, generally having indications of primary chemical
formation with varying amounts of siderite and silica and occassionally
with other impurities consisting of carbonaceous shale etc. When
significant cassiterite is present the host in general appears to almost
completely lose its bedded nature and the rock is netted with sulphide
veinlets and fine stringers and ségregations of silica, carbonate and
fluorite.

Cassiterite mineralisation is very fine grained, average 20p and
textural relationships suggest that it may have been introduced very ‘
early, probably as the first metasomatic mineral.

The distribution of ore-grade cassiterite is not continuous in one horizon
although it clearly favours the dolomite. It is apparent that the positjon
of hydrothermal feeders is one of the key features in the distribution of
ore.

Petrology and geochemical analysis has shown that the ultra fine grained
pyritic mudstones are not associated with tin mineralisation hence such
intervals, for instance part of G45 where pyrite content is >70%, do not
contain cassiterite.

In G18, recognition that coarsely recrystallised siderite represent§: a
dolomitic horizon and not, as previously thought, a siderite vein allows
the G18 dntersection (0.80% Sn over 12.81 m) to be included within the
main body of mineralisation.

A summary of the ore reserve and exploration drilling prbgramme is attached,
together with a summary longitudinal section. These define the ore grade
intersections achieved by drill holes G49, G51B, G52 and G53 and the
discontinuity within the main body of mineralisation as shown by G45. Five
additional ore reserve holes (1480) metres are pfoposed to complete testing
of this body on a 30 - 40 metre grid spacing. The position of these holes

is shown on the summary longitudinal section. At cbmp]etion of fhis dri]]ing



it is envisaged that the resource will be sufficientiy defined to
justify underground exploration and ore reserve definition.

Exploration hole G46 intersected coarse grained >50% pyrite mineralisation

over an interval of 10.8 m. Within this interva1_there is metasomatic
mineralisation with some cassiterite. Three exploration holes (950'm)

are planned to investigate ore potentiaT adjacent to and below G46. The
position of the proposed holes is shown on the sunmary longitudinal projection.

A body of 7.5 « 2 million tonnes is ‘the minimum in-ground requirement for
the envisaged mining operation at Queen Hill. The main body of mineralisation |
appears to be below this tonneage and consequently, further exploration for

additional ore sources and re-assessment of pre-existing data for Severn -

and Montana are now in progress. |

A1l drill logs are appended, Appendix B, and cross sections at 1:500 scale
are attached. A1l drill hole assay data is appended in & preliminary form.
Analyses for soluble tin, copper, lead, zinc and sulphur and determination |
of S.G. by air pyknometer are not yet complete. Check assays for goid are
proposed for the intersections in G45, G46, G49, G51B, G52 and G53.

Total Sn analysis is being conducted by XRF by COMLABS Pty. Ltd. of

305 South Road, Mile End South, 5.A. 5031. Soluble Sn analysis is by

AAS following HNO3/HCL leach, Ag analysis is by AAS following aqua regia
leach and Cu, Pb, Zn analysis is also by AAS following digestion in HCLO,.
ATl AAS analyses are conducted in the Aberfoyle Exploration Pty. Ltd.
laboratory at 1 Greenhill Road, Wayville. S.A. 5034. '
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QUEEN HILL-— Diamond Drilling Summary
D.HJ] Co-ordinates Elev-{ Mag , Depth | Cumulative : e RI _
No. | North East | ation|. Brg Angle | Commence| Complete m metres Section | GEOLOGY/MINERALISATION ,mEmeJ:n Intersection
: (556) | (360) o o ' : | _

G45 [1755.03 | 802.39 | 272.56|282.25| -60 3. 9.79121.9.79 257.95 257.95 3060 - 1193.5 m ~ 243 m Dolomitic and | 70 to 180.75 - 243/0.1% S
carbonaceous siltstone host 108 includes 193.75 --
unit with coarse grained and 195.75/ 0.79% Sn
stratiform pyrite mineralis- 231-232/ 0.9% Sn’an

i ation, including some barren 239-243/ 0.49% Sn.
R carbonate zones. (Beddingjat
low angle to core axis). _J
G46 [1636.69 | 410.37 | 202.00/100.25| -44.5°}| 7. 9.79} 8.10.79 | 302 559.95 2800 Fine grained >50% stratifo*m { 31.5 to | 281.12-282,28/ 0.18
: SR : pyrite mineralisation between |47 Sn includes 16 cm
246.9 m and 251.5 m. Coarse 0.84% Sn.
_|grained >50% pyrite mineraiis-
ation with a carbonate ric
gangue between 262.5 m and'
273.3 m, fine grained 30%
stratiform pyrite to 282.4 m,
1647 1820.25 [500.4 | 196.75] 98.5 | -65.5° | 23. 9.79} 7.10.79 |471.4 1031.35 3000 Fine grained stratiform pyrite| -132 to No significant Sn
' ' : in part >50% 371.3 m to -128  mineralisation.
379.3 m. E
G48 [1726.7 |504.8 | 206.2 |104.7 | -46.9 9.10.79|17.10.79 | 207.95 1239.3 2920 Dolomitic and carbonaceous‘ 117 to |No significant Sn
' siltstone host unit, inter- 120 | mineralisation.
sected between 91,85 and 207m.
Fine grained stratiform pyrite and
~ av. 20% at 105.8 - 106.8, 132 to
109.9 - 111.6, 112 - 112.& and} 134
i13 - 114.5 m, j
Also at 147.2 - 157.5 m. |
G49 |1836.7 | 606.2 | 214.3 |101.2 | -42.7 { 11.10.79| 26.10.79 | 206.2 | ' 1445.5 3060 Dolomitic and carbonaceo 112 to 128-156.8/0.79% Sn,
. S : ' L siltstone host unit inter 130 includes 128-139.8 =

1.59% Sn amd
139.8 to 154
0.25% Sn.
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D.HJ
No.

Co-ordinates
North East

Elev-
ation

Mag
Brg

Angle

Commence

Complete

Depth
m

Cumulative
metres

Section

GEOLOGY/MINERALISATION

RL of
Intersection

Intersection

G50

1781.4 |580.0

207.1

103.8

t-s8.1"

18.10.79

23.10.79

205.7

1651.2

3000

Dolomitic and carbonaceous
host unit, intersected between
133 and 202 m. Fine grained
stratiform pyrite av. 10%
between 172 - 174.5 m.

68 to
70

No significant
Sn mineralisation.

G51

1800.4 |844.03

251.1

283.5

~63.258%

25.10.79

25.10.79

14

1665.2

3120

Hole abandoned due to
incorrect collar angle.

G51B

1800 844

251.1

283.5

-68

26.10.79

8.11.79

277 .4

1942.6

3120

Coarse grained 20-30% pyrite

31 to

lodes to 1m.Between 221-223.4n.51.5

223.4-234.5 c.g. 20-30% pyritg
in sideritic dolomite. 234.5-
236.9 c.g.10% pyrite, 236.9 -
237.6 - -.>50% pyrite,
237.6-253.8 20-25% pyrite,
253.8-254.5 5-10% pyrite, in
volcanic tuff.

236.9-254.5 m 1,3°¢
Sn, includes 236.
245.5 0.49% Sn an
245.5-254.5 2.18% .

G52

2012.7 | 654.9

199.0

01.4

L44.8°

29.10.79

16.11.79

183.0

2125.6

3240

Coarse grained

10-60% pyrite in sideritic
dolomite from 133.4. to
148.6 m,

1 T3R = Ao £ /4

G53

1851.64 | 518.99

203.7

100.3

-535.8"

12.11.79

22.11.79

-

421.0

2546 .6

3040

Dolomitic host unit, intersectled 4.5

between 242 and 265 . 65m,

From 256.4 - 261.5 m, Py 15-20
as a nettwork of metasomatic
veins, modifying f.g. pyritic
dolomite.

to 8.5

25C. o= Rbx- 4 m

C
-
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VARIANCE SAMPLING INVESTIGATION

In many cases it is assumed that half or quarter BQ core is an adequate _
core Size for reliable sampling without consideration of the character1st1cs
of the mineralisation and the variance such sampling incurg; . If the .
variance incurred by inadequate sampling is high it may never be possible

to economically define an indicated ore reserve from exploration drilling.

To help decide on the optimum sample size of drill core a samp11ng
investigation was conducted on HQ core from hole G45.

The various sawn fractions of core from the interval 184,75 - 196.75 m,

i.e. samples representing 12 x 1 metre intervals were then processed according
to the variance sampling flow diagram (Plate QH 143). The following
modifications were made: ' '

1. Size specification at which 100 gram split was taken

The split was made at the first crushed residue the Aberfoyle Adelaide
laboratory jaw crusher is capable of producing on a routine operating
basis rather than -2 mm specified in the flow diagram. The size
analysis of a typical sample of crushed residue is tabled below:

Size Analysis of Typical Queen Hill Crushed Residue

Mesh Size (wm) Percentage Retained
6.35 mm ' 1.93%
4,76 mm 7.83
1.676 mm 35.55
0.841 mm 14.71
0.420 mm 12.24
0.250 mm 4.24
0.177 mm 6.01
0.125 mm 4,68
0.074 mm 1.16
0.050 mm 2.20
0.050 mm 9.19

I.

hre)
O
O
O

t :
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2. Additional sample prepared

In addition to the samples specified in the flow diagram, a replicate
aliquot of the pulverised residue of sample 1 was submitted for assay
and designed Sample 1R. This should be an identical sample to sample
1 and was submitted as a measure of solely analytical variance.

Results of the programme are presented on Table 1.

The data in Table 1 was then assessed by calculating the relative percentage
variance about the mean of two sets of analyses of core. The results are
graphically plotted on Plate QH 149. ' '

It was expected that the investigation would yield results which when
plotted in graphical form would allow determination of the optimdm core -
size for ore reserve drilling purposes.  In such a case the'comparisons
between samples of the smallest core volume would yield the highest variance.
In these results the -smallest volume yielded the smallest variance.

It is considered that the low variance associated with the small core volume
is partly a function of the'nuggét 1ike distribution of the cassiterite and
partly a function of the fact that the slices were from one single one'quarter
slice of HQ core. They were not random samples of the mineralisation.

The problem of non randomness of the samples applies to possibly all the
samples. In the intermediate sample size (Samples Nos. 6 and 7} the higher
variance may indicate that the two comparitive slices were not adjacent.

It is concluded that the sampling programme did not achieve the desired
result. One point is cTear'however, the comparison of the two largest core
samples {most likely to be the most representative) serves to illustrate

a major problem in assessing the grade of the Queen Hill mineralisation.
The average of the twelve analyses for each group of samples representing
% HQ core gives 0.4309% Sn for one and 0.2835% Sn for the other.

The grade quoted for G45 is selected from the interval whose average is
the lowest. | | i



G45 XRF Sn ASSAYS PPM

DPri1l intersection . Sample Sample Sample Sample Sample ‘Sample Sample Sample |
(metras) : 1 B 2 3 -4 5 6 7
184.75 - 185.75 390 430 380 410 449 370 430 610
185.75 - 186.75 3450 3550 3550 1850 1850 1600 : 1150 1050
186.75 - 187.75 630 . 670 510 260 360 800 | 410 710
187.75 - 188.75 1550 1600 1650 2700 2100 2000 1150 1800
188.75 - 189.75 2250 2250 2600 2250 2200 1500 1200 1500
189.75 - 180.75 8390 910 1100 1450 1150 790 750 1100
190.75 - 191.75 1.02% 1.03% 1.08% 1.02%. 1.05% 6700 1.08% 4200
191.75 - 192.75 2450 2400: 2800 3600 2500 2900 5350 | 5200
192.75 - 193.75 1700 1700 1600 1550 1600 1150 910 1900
193,75 - 194,75 7300 7100 ) 7400 - 9400 8300 7900 7700 8400
194,75 - 195.75 1.82% 1.83% 1.98% ,‘ 1.93%. 2.01% | - 7900 1.33% 9300
195.75 - 196.75 ' 690 _ 620 630 630 . 610 410 480_' 690

NQTE - Sample & is-thé "normal" sample on past practice and the Sample 5 results

‘are the 'bfficial" results quoted for G45.

“BPTI0O0TTX

TABLE 1
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Such a variation shows that % HQ (791cc/metre) core is inadequate for
ore reserve estimation, ' '

It is recommended that the ore reserve holes be drilled in NQ and every
sample submitted for assay shoqu_be 3/4 of the core (1335cc/metre). The
recommendation is based on the fact that the bigger the sample the more -
representative it will be.

QUEEN HILL CORE ANALYSES

In 1972, Ron Sale (Geochemist) carried out a systematic comparison of
tin assays by Spectrometer Services (Emission spectrography), Amdel (XRF) _
and McPhar (XRF) on samples from G11 and G12. The conclusion was reached
that there were sufficient misgivings abodt the emission spectrographic
method generated by check analyses, and from discussion with informed
chemists, that tin assays should be done solely by XRF,

Doubt about the spectrographic method included matrix effects, the small
size and possible heterogeneity of the sample arced, and the interference
effects of abnormally high copper.

Analytical techniques employed for the assays of critical holes at
Queen Hill are Tisted below:

Gl Assays by Spectrometer Services in 1' intervals. No checks.
G3 Assays by Spectrometer Services in 1' intervals. No éhecks.
G4 Assays by Speétrometer Services in 1' intervals. No checks.
G6 Assays by Spectrometer Services in 1' intervals. No checks.
611 Assayed by Spectrometer Services in 7' intervals. Amdel checks

by XRF on interval 491'-505' were 1.45% Sn versus 1.52% Sn by
Spectrometer Services - satisfactory result.

Random samples from G11 were also incorporated in the laboratory
and method check programme instituted by R.V. Sale in early 1971.

G11 Wedge Assayed by Spectrometer Services in 1' intervals. Amdel checks

by XRF on following intervals showed:

i10016
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% Sn_Amdel Spectrometer

476-480 1.30 _ 1.61

483-488 0.27 - _ 1.06

498-504 1.10 1.36

507-515 1.71 1.60

Poor correlation 483 to 488 is possibly result of high Cu in
sample 487-488 - 0.4% Cu. Any sample with high Cu is suspect in
Spectrometer results (RVS pers. comm., also in files). This
throws doubt on the average grade for this hole and perhaps others
where there is significant Cu.

Gi12 Assays by Spectromefer Services in 1' intervals.  Checks on
composites by Amdel XRF, stannite Sn AAS and cassiterite Sn AAS
as follows: ' -
Total Sn Stannite Cassiterife o
G12 XRE Sy AAS S ARS Spectrometer |
580-585 1.80 0.01 1.67 1.59
592-596 0.54 0.21 0.27 0.67
599-602 3.05 0.05 2.97 3.26
611-617 6.25) 0.01 6.30) 6.13
617-622 0.29) <0.01 0.28) 0.10
622-648  2.85)%0 .00 2.75)%% 3.00
648-662 0.62) <0.01 ~0.57) 0.77
719-724 2.90) <0.01 2.95) 3.08
724-728 0.29)1.16 <0.01 0.25)1.58 - 0.49
728-739 1.50) <0.01 1.45) 1.67
Reasonable correlation at higher levels, poor comparison at levels
<0.5% Sn.
G15 Assays by Spectrometer Services in 2', 3' and 4' intervals. _No checks.
GI8 Assays by Spectrometer Services in 3' and 4' intervals. No checks.
G22 Assays by Spectrometer Services in 3', 4' and 5' intervals.

Random checks by XRF on two intervals and re assay by XRF, of pulps,
reasonable correlation. '

G26 XRF ana]ysés throughout on T metre intervals.

The above holes will be used in the next ore reserve estimation and it'
is considered imperative to acquire the most reljable assays possible.
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Sampies from the critical holes stored in Adelaide consist of the

following:
G1 Composite of pulps in paper bag
G3 Composite of pulps in paper bag
G4 Composite of pulps in paper bag
Gb Composite of pulps in paper bag

G11 146' - 467' pulps of 1' samples in paper bags
491" - 526' pulps of 1' samples in paper bags
491' - 526' crushed reject samples stored anaerobically
in 1' intervals

GITW  460' - 488" pulps of 1' samples in paper bags
488' - 527' pulps of 1' samples in paper bags
460' - 488' crushed reject saﬁp]és stored anaerobically
in 1' intervals

G12 505" - 575' crushed reject Samp]es stored anaerobically
' in 1' intervals _
578' - 744' crushed réject samples stored anaerobically
in 1' intervals
553" - 593! pulps of 1' samples in paper bags
621' - 711" pulps of 1' samples in paper bags
747" - 754" pulps of 1 samples in paper bags

G15 398" - 828' pulps of 2', 3', 4' samples in paper bags
578' - 787" crushed reject samples stored anaerchically
: in T' intervails
G18 458' - 497' pulps of 3', 4' samples in paper bags
G22 598' - 777' pulps of 3', 4', 5' samples in paper bags

G26 235' - 264' crushed reject samples stored anaerobically
in 1 metre intervals

Recently Ron Sale did some XRF check analyses on pulverised pulps from
eah]y Queen Hill holes using Amdel and Comlabs. The results showed a
fairly consistent 10% decrease in tin content over earlier Amdel XRF work,"
There is some suggestion that this may have resulted from oxidation in

the paper bags. The conclusion is that pulverised pulps stored in paper
bags should not be used in any future XRF assay programme. |
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As an alternative to assaying pulps, the analysis of crushed reject

samples, whilst not greatly subject to errors resulting from oxidation,

is nevertheless probably more erroneous than assay checks on oxidised pulps.
For example if, say, 100 gm is split off for the spectrographic analysis
from the original crushed sample, then depending on the mass of the original
sample the crushed reject may represent anything from 10% to 90% by mass

of the original sample and thus cannot be considered representative for
purposes of ore reserve defenition.

Due to the possibility of disruption of the original core, oxidation

of the pulps etc, there is a likelihood that further sampling and

assaying by XRF would be unreliable. Thus, for the next ore reserve
estimate the only values which can be practically used are those originally

provided by Spectrometer Services.

There is, however, an obvious requirement to validate the spectrographic
values as fully as possible. The only way this can be done is by re-sampling
drill core with the attendent errors as noted above.

Only two holes; G1 and G2 are in NQ core size, all other critical holes
are in BQ core size and further sampling is most unlikely to be reliable.
Accordingly the % core residual of the G1 and G2 intersections will be
sawn to provide samples for XRF analysis. Hopefully this data may help
validate the original Spectroscopic values.

STREAM SEDIMENT SAMPLING PROGRAMME

The regional stream sédiment programme was designed to assess the prospective
catchment of the Heemskirk granite, which includes the St. Dizier area in

the western part of the licence area.

Assay data for the elements Sn, W, Cu, Pb and Zn is plotted on 1:10,000
scale plans attached. Within the Heemskirk granite and the contact rocks
in close proximity, Sn values are highly anomalous, ranging from 800 ppm
to a maximum of 1.44%. These values are surmarised on Plate QH 148.
Initial follow-up of these anomalies is being conducted as part of the
regional geological mapping programme.
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REGIONAL GEQOLOGICAL MAPPING PROGRAMME

Regional geological mapping of the north western part of the licence
area, near the Heemskirk Granite is in progress. The mapping is being
compiled at 1:10,000 scale. Ground control is based on air photos

at 1:22,000 and 1:10,000 scale.

Initial assessment of the Rocky Creek area, where there are both Sn
stream sediment and aeromagnetic ahoma]ieé, has indicated a sequence of
pyritic shales and quartzites. Rock chip geochemical and petrological
data is awaited.

In the St. Dizier area, very little exposure of magnetite skarn has been
noted. Mapping is continuing.

DIGHEM SURVEY

m E S NS Y N NN AR W W AS WE AN AN N s AN e e -

In the Queen Hill area it is planned to conduct an orientation DIGHEM
survey., The survey will consist of 5 lines, nominally 4 km long and
spaced 250 metres apart. The lines will be centered on Queen Hill and
extend in an approximate NW-SE orientation i.e. perpendicular to strike.

In the north-western part of the licence area, near the Heemskirk Granite

- contact, stream sediment anomalies require detailed follow-up. In this

area there are known magnetite rich skarns within a dolomite bed near the
granite contact. It is planned to cover this area with a DIGHEM survey
consisting of 40 lines, 4 km long, spaced 250 metres apart. The Tines will
be oriented in an appﬁoximate NE-SW direction, perpendicuTar to the

general strike.

The DIGHEM system is the most modern helicopter-borne EM system, a vast
improvement qver the McPhar system used in 1975.

Air photo mosaics have been prepared for flight 1ine contro)l and a summary
plan showing the planned flight lines is enclosed. (Plate QH 148),
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WORK PLANNED

The following summarises the work proposed for the licence area:
. Geological mapping of the Queen Hill grid extensions.

Follow-up ground magnetics over the north-weét anomaly
and rock chip sampling of the Silver Stream area.

. Ore reserve and Exploration drilling at Queen Hill.

.. Re-logging of core and reasséssment of ore potential

at Montana and Severn.

110022

Soil sampling of the favourable volcanic siltstone-dolomite

contact zone.

. A comprehensive appraisal of the silver-lead vein mineralisation .

in the Zeehan district.

EXPENDITURE

Queen Hil1l Joint Venture Statement of Expenditure for the Aberfoy]e
quarter, Periods 9-12 (end1ng November 20, 1979)

Salaries and wages
Contract drilling
other
Materials
Accommodation & Travel
Yehicles
Communications
Tenure & Legal
Equipment rent
Sundries

Qverhead @ 15%

$17 ,267
132,756
2,220
14,375
6,418
3,019
492

86

315

410

177,357
26,604
- $203,961
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REPORT CMS 79/9/28 _
- REPORT CMS 79/9/40

This combined report incorporates two small batches of samples from Queen :
Hill submitted under order numbers 8606 and 2715, with sample numbers 138465- 68,
138469 and 138476.

138 465

138 466

(P.5. 29358) G45 /F5m

This is a fairly massive sulphide rock wuth quartz and carbonate.
Sulphides include pyrite, sphalerite, galena and chalcopyrite, in
approximate order of abundance (depending on choice of sample for
the polished section).

Pyrite occurs as bands or beds of small, closely-packed crystals with
interstitial gangue and occasional patches of sphalerite, stannite,
galena. Sphalerite forms coarse masses, with minute chalcopyrite
inclusions, galena patches and veinlets, and stannite masses up to
several millimetres across and containing fine galena and chalcopyrite.

(T.5. 29359) G435 197 ¢ m
This is a siderite rock, passing into a cherty carbonaceous, pyritic

"siderite rock; the whole rock is diagenetically recrystallized,

obliterating primary textures. Thus, the origin is not known, but is
thought to be a primary chemical sediment of sideritic composition rather
than, say, a limestone replaced by siderite.

The siderite rock consists simply of massive, fine-grained, interlocking
patches of siderite, with textures typical of diagenetic recrystallization
of a carbonate wud. It passes abruptly into a recrystallized cherty
siderite rock with thin, parallel streaks of fine carbon with embedded
syngenetic pyrite. This unit now consists of irregular small siderite
patches with interstitial quartz (chert); it passes imperceptibly into

a sideritic chert by an increase in quartz, containing fine wisps of
sericite-illite.

There are occasional chert, pyrite and siderite nodules, especially at
the junction of the two rock types, and are of contemporanecus origin,

The rock is cut by veins of quartz-pyrite-fibrous siderite, which are
believed to be essentially re-mobilised primary rock components formed
at a late diagenetic stage; the boundaries of the veins are gradational
into the host-rock.
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(T.5. 29360) &4% Qo202 m

This is a pyritic siderite rock, with carbonaceous-pyritic laminations;
it is thoroughly recrystallized, but delicate sedimentary features

are well-preserved in places.

Part of the rock consists of fairly coarse, interliocking single
crystals of siderite in which relict microgranular (primary) textures
are preserved; there are discontinuous, thin, parallel streaks or
"beds'' of framboidal pyrite, originally more continuous, but disrupted
during diagenetic recrystallization. Also, ultrafine syngenetic pyrite
occurs throughout the siderite. There are occaS|onal patches of quartz
representing chert lenses/pellets.

This part is separated from a pyritic siderite rock by a thin bed
consisting of carbonaceous matter, some recrystallized clay, and
numerous thin, parallel streaks of syngenetic pyrite, clearly
representing fine beds. The pyritic siderite rock on the other side
{i.e. above or below) of the carbonaceous bed consists of coarse,
subhedral siderite crystals with abundant interstitial and included
framboidal pyrite. Diagenetic pyrite~siderite veins traverse the rock.

The textural evidence strongly suggests that the original rock consisted
of fine siderite and syngenetic pyrite, finely banded (bedded),
diagenetically recrystallized to the present lithology.

(T.5. 29361) G45 J05 5 m

This pyritic siderite rock closely resembles 138467 in ail respects;
it is much more pyritic and contains only very thin carbonaceous
parting-planes.

The siderite has diagenetically recrystallized to subhedral, coarse
crystals with evidence of relict microgranular textures. The fine pyritic
beds or ilaminations are closely-spaced (0.05-0.1 mm apart) and run
right through the siderite crystais with little or no interruption.

The occurrence of primary sedimentary {non-clastic) siderite is well~-
authenticated, not only in sedimentary ironstones, but also with pyrite
in the Green River Formation (evaporitic) in Wyoming. It is also formed
by contemporaneous or diagenetic replacement of calcite, but it is
considered that these rocks show strong evidence of primary formation.
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(T.S. 204kk) G A4S  21-Om
This is a finely-laminated, weakly pyritic dolomite rock, whlch passes
abruptly into a strongly pyritic dolomite rock; the Ilthologlcal
- features are closely comparable with those of 138467-68, the only
difference being that in those rocks the carbonate is siderite,
whereas here it is dolomite, Primary, sedimentary (non-clastic)
dolomite is recorded from a number of occurrences; including the Green
River Formation and modern deposits as in the Coorong, South Australia,
essentially evaporite-type situations (see Deer, Howie & Zussman,
""Rock Forming Minerals", vol. 5 Non-silicates, for further details).

The main portion of the rock consists principally of microcrystalline
dolomite, very evenly sized (average 20~30 u) and containing dispersed,
and thin lines, of framboidal pyrite; laminations are mainly due to the
distribution of pyrite, which has affected the crystallization (size)

of the dolomite (general!y finer in the pyritic laminae). The rock is cut
by diagenetic veins of coarser dolomtte, some of these contain quartz
and pyrite crystals as well.

The main portion is separated from a highly pyritic lithology by a

thin parting-plane of carbonaceous matter. The pyritic tithology consists
of thin, closely-spaced, framboidat pyrite beds, dolomite and chert
nodules, and a matrix of recrystallized dolomite. There are rare

dolomite nodules containing pale sphalerite of syngenetic origin.
Dolomite veinlets cut all components, including the sphalerite. The
pyritic beds or streaks flow around the nodules (which are thus
pene=-contemporaneocus) .

(T.S., P.S. 29443) Q4§ /9575 my

A thin-section was prepared of the coarse, pyritic portlon of the rock;
the polished section spans the contact of this rock with the finely-
bedded pyrite rock.

The thin-section shows that the coarse, crudely banded rock is a
pyritised, scoriaceous, volcanic glass, apparently originally a frothy
Tava (?flow-top), now completely silicified, but with well-preserved
relict textures.

The rock now consists of microcrystalline quartz and minor sericite, in
which numerous bubbles, vesicles, shards and flow-banded streaks

are preserved (Photo 1, x30). Very abundant pyrite has developed
throughout, as small crystals and aggregates; it was very probably

" introduced with the replacive quartz and sericite. The rock is cut by

younger, thick veins of coarse siderite.
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Minute, well-formed crystals (1-15 1, mostly < 10 u)} are scattered -
through the replacive quartz; they could well be cassiterite, but this
would need to be proved by electron-probe microanalysis, since, from

the available observations, they could equally well be rutile. (Photo 2,
x 300, showlng scoriaceous lava textures, and minute crystals wnth

high rellef, in centre of picture.)

The polished section was prepared so as to include the fine pyritic
rock and the coarser material, and the contact between the two types.

The fine pyritic rock is composed of small, closely-packed, evenly
sized pyrite framboids set in cherty quartz; it is finely-banded and

is folded; there are layers, lenses and pods of coarsely-crystalline
pyrite containing undisturbed thin beds of framboids. The folding is
quite intricate and suggests soft-sediment folding with minor '
disruption where folding was tight. There are also veins of pyrite-~
galena-quartz-carbonate, which are conformable in places, transgressive
in others, and are thus slightly younger.

The coarser rock contains some framboidal pyrite embedded in quartz,
but is mostly coarse pyrite, with associated and inecluded patches of
galena. Some of the coarse pyrite is almost certainly recrystallized

~ framboidal material. The contact between the two rocks is sharp and

is defined by veins of "fibrous'" quartz.However, there is no
brecciation; the break is clean, and may well represent disruption
accompanying folding of a soft (i.e. semi~consolidated) sediment. The
implication is that the coarse and fine pyritic lithologies are much
more closely related than the macroscopic features suggest, perhaps
essentially the same unmit, representing pyritic muds and intercalated
altered, pyritised volcanics.

H.W. Fander, M. Sc.
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' Date Ist November, 1979

CENTRAL MINERALOGICAL SERVICES PTY. LTD.

IDENTIFICATION -

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
' 138472

Job No.  EMS 79/10/37____  Date Received:__13.10.1379

Reference. __Verbal_request - C. Young
Sample No.. 138472 Mineralised

Nature of Sample:___D.D, Core___ GI8 300 m Siderite Rock
DESCRIPTION : SECTION No. 59758 '

a. Hand Specimen: .
Dark, coarsely-crystalline carbonate rock with sulphides.

b. Microscopic:
This is a very coarsely-crystalline siderite rock, containing ultrafine carbonaceous

matter, as well as flucrite and coarser sulphides.

‘The dominant component is siderite, as coarse, but irregularly-shaped, interlocking
crystals up to‘several millimetres in size; however, these large crystals contain
relict textures indicating originally much finer material, very probably sedimentéry,
diagehetically recrystallized. Fluorite was introduced subsequently, partly replaéing
the siderite, as patches up to 5 mm across enclosing remnants of siderite {in optical
continuity with unreplaced grains); the relict textures are partly preserved by the

ultrafine carbon.

Very fine topaz (< 10 u grainsl_has developed in siderite near the fluorite-sulphide
patches, as perfectly=formed crystals, accompanied by small, doubly-terminated quartz
crystals and an ultrafine, unidentified fibrous mineral (?tremolite); these minerals

were detected by acid-treating the carbonate and examining the residue.

Sulphides introduced with fluorite, topaz and quartz include pyrrhotite, pyrite, and
chalcopyrite; the pyrrhotite is severely altered to pyrite/marcasite. Minor magnetite

accompanies the sulphides.

Rocks 138468, 138469. As requested, X-ray identifications were carried out to positively

establish the carbonate species. 138468 is composed of siderite; 138469 consists of
dolomite. Both carbonates are regarded as primary, i.e. as non-clastic sediments, as
mentioned in the previous report.

H.W. Fander, M. Sc.
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REPORT CMS 79/11/13

Queen Hill Drill Core Samples 230504 - 230510 -

Seven core samples were received and were thin-sectioned and petrologically
described. ' '
G46 236.35m
230 504 (T.S. 29873) K-feldspar stain test negative.
Two volcanic rocks occur in this specimen; one is a lava, the other a
tuff, and they are separated by a zone or vein of carbonate. '

The lava is highly scoriaceous and may well represent a flow-top

(with overlying tuff); it is thoroughly altered, with argillised feldspar
phenocrysts, and may well have been of andesitic composition. Fine,
“radiating quench-textures are preserved, and the irregular, inter-
connected amygdales are filled with quartz and sericite.

The tuff consists of silicified fragments of pumice and lava {?andesite,
as abowe), and may have been welded; its original composition is not
known. It resembies the tuffs previously described.

The intervening zone probably represents both rock types, extensively
replaced by carbonate and opaline silica, with patches of mosaic quartz
and carbonaceous matter (hard, dense black materialresembling anthracite).
There are dendrites of dense white 7clay pigmented with leucoxene, and
irregular patches of chalcedony. The carbonate is probabdy siderite.

230 505 (T.S. 29874) G46 249.7 m
This is a pyritic dolomite rock or dolostone, and (s autobrecciated
(i.e. brecciated prior to lithification); it is regarded as essentially
of chemical formation, and is unretated to 230 504,

The rock consists chiefly of microcrystalline dolomite, d¥stinctly
layered and with variable grainsize and pyrite content; in fact, the
more pyritic layers are finer-grained, probably because the pyrite acted
as nuclei for the crystallization of many, but small dolomite crystals
during diagenesis. Pyrite-free layers are distinctly coarser., Some layers
contain pyrite in the form of lenses or diffuse patches of very fine,
framboidal grains. The layers were fragmented before lithification, so
that there are pyrite-rich patches and slabs incorporated in coarser,
non=-pyritic dolomite. In addition, the whole rock is cut by diagenetic
dolomite veins., Ptygmatic veinlets of quartz and pyrite also traverse
the rock.

230 506 (T.S. 29875) G46 273.8 m _
A strongly banded rock, with alternating layers of tuff and carbonaceous
siltstone/shale; there is good graded bedding and facings can be
determined, but the specimen itself is not orientated, and thus the
facing cannot be interpreted.
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The siltstone/shale bands consist of clay, fine quartz, carbonaceous
matter and pyrite; the tuff bands are composed of altered lithic and
vitric fragments, intercalated carbonaceous shale, and pyrite. Some of
the pyrite is very probably syngenetic, some is recrystatlized and some
may be introduced {or perhaps migrated during diagenesis).

The lithology is one of subaqueously deposited rocks in a reducing
environment; the silt/shale bands could be tuffaceous, but are not
recognisable as such, i.e. they could be fine ash, alternating with
coarser tuff. Very little coarser quartz occurs, suggesting an
"intermediate' volcanic source, but this is speculative.

(T.S. 29876) G48 181.4 m |
This is an autobrecciated carbonaceous dolomite with minor pyrite; It
is cut by younger, post-lithification quartz-dolomite veins.

The rock consists of small and large (0.2 mm - 5.0 mm), angular, sub-
angular and subrounded fragments of microcrystalline dolomite (average
grainsize is 0.05 mm), containing wisps and grains of carbon; the
fragments are separated by fine dolomite intergrown with carbonaceous
matter. Alternatively, this fabric can be described as microcrystatlline
dolomite penetrated by a network of fine carbonaceous veinlets. In
either case, the formation of the fabric occurred before lithification
and was accompanled by minor displacement/rotation of fragments.

The rock is cut by straight veins of coarse euhedral quartz and dolomite,
voungeyr than the autobrecciation,

This rock may be correlated with 230 505, both in terms of its
composition and its formation, though it is carbonaceous rather than
pyritic.

(T.5. 29877) G49 130.1 m

This is a very well-mineralised carbonate rock with fluorite and
sulphides; relationships between the various minerals are sonewhat
confused and are far from clear. :

The main mineral present Is coarsely-crystalline sideritic carbonate,

as interlocking plates which may have formed from smaller grains, though
the evidence is much more nebulous than in previous samples. Some plates
are densely crowded with fine, pale cassiterite crystals (5-40 u), and
vein-like zones of such composites cccur: these appear pinkish-brown

in hand specimen. More complex patches are also present in which colour-
fess fluorite forms the host, with fine carbonate and cassiterite
inclusions. The cassiterite-rich '"'zones'" do not appear to be related to
any other feature, but are cut by various veins of quartz, sericite,
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and sulphides; some of these contain a dark, microgranular,
(?manganiferous) carbonate. Small sphalerite grains are seen.

The evidence from this rock suggests that the original rock may have
been a pyritic, carbonaceous dolomite {i.e. similar to 230505, 230507),
which was sideritised and mineralised; the alternative interpretation
s that the cassiterite was syngenetic in the original carbonate rock
which was recrystallized and veined to its present form.

(T.5. 29878) 649 134.5m _
This is a well-mineralised, extensively metasomatised (raplaced) rock,
whose present mineral assemblage is broadly similar to that of 230508.

Little of the original rock has survived, but relict patches suggest
that it was a cherty mudstone or argillaceous chert; there are vague

intergrowths of fine quartz and illite-sericite, Throughout the rock,

shapeless patches of ultrafine quartz/fluorite intergrowths have
replaced the original rock, and parts of the rock consist of large
interlocking, pOlkl]OblaStlc crystals of siderite, which appears to be
youngér than the fluorite/quartz {but may be more or less
contemporaneous) .

Cassiterite occurs throughout the rock as small subhedral to euhedral .
pale crystals (5-50 u), and also inzones of densetly clustered crystals;
the textura) relationships suggest that cassiterite was introduced
early, probably as the first metasomatic mineral, followed by fluorite,
quartz and 5|der|te, it is embedded in all these. The distribution of -
the cassiterite is not speceflcally related to that of any of the other
introduced minerals. Pyrlte veins cut the rock.

The petrological evidence in this rock and the previous one, taken as
a whole, suggests a Renison- or Cleveland-style metasomatic-hydro-
thermal mlnerallsatlon of favourable beds (chemical sediments, matnly
carbonates, and ?volcanics).

(T.s. 29879) GA9 3138.4m

This is a quartz-siderite rock with scattered minor sulphides and
cassiterite,

Much of the quartz is microcrystalline, and it is believed that the

original rock was an impure chert with minor clay {now sericite), which
was partly replaced by siderite; the sulphides (sphalerite, galena, '
pyrite/pyrrhotite, 7chalcopyrite) in turn seem to replace the carbonate.
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The cassiterite occurs as small rounded to euhedral crystals (5-50 u),
scattered fairly randomly through the rock, singly and in small clusters,
embedded in all other minerals, but not preferentiaily in any one
mineral; the inference is that it was introduced at an early stage,
followed by carbonate and sulphides. It is believed that, if the
original rock was a chert, it would have been fairly unreactive and
impenetrable, hence less welli-mineralised by cassiterite than a
carbonate rock or argiilite. The sulphides are closely associated with
the siderite, indicating a later phase of (probably) low-temperature/
lower energy mineralisation., Perhaps the whole style of mineralisation
is marginal to a more intense phase.

‘H.W. Fander, M. Sc.
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.CENTRAL MINERALOGICAL SERVICES PTY. LTD. Date
| | _ - _ IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
138 885
Job No. ,‘,,CME,JQ/_I_I_/_ ]g ________Date Received: 15.11.1979
__Order No. 2741
SmnmeNo___liﬁgﬁﬁ . - : Autobrecciated
Nature of Sample:__ D.D. Core G466 -~ 249.15 m - Pyritic Chert
DESCRIPTION SECTION No. 29909

a.

110634

28th November, 1979

Hand Specimen
Dark, fine-grained, siiiceous pyritic rock.

. Microscopic:

This is a brecciated, extensively recrystallized pyritic chert, in contact with an

argillite; textural features suggest that it may have been brecciated prior to

lithification {cp. autobrecciated dolomites).

Relict angulaf fragménts ‘of ultrafine chert occur in places; the rock was evidently
finely laminated, with thin, closely-spaced pyrite layers. The fragments are fairly
haphazardly set in clear, microcrystalline quartz with fine pyrite. There are large
masses of dense pyrite with_eﬁbedded chert layers. Elsewhere, pyrite bands are inter-

grown with coarser quartz.

It is evident that the rock was squeezed and deformed whilst sfill 'plastic''; the
silica recrystallized at an early stage to mosaic quartz'( and fibrous chalcedony in
places), whereas the pyrite retained much of its primary character. It consists of
minute crystals and framboids, as single crystals {1 u upwards) and framboids (5-50 yu,
average 25 p), and larger, coalesced masses; recrystallization was minimal, no more

than would be expected during diagenesis.
Irregular, replacive carbonate crystals occur sporadically and sparingly.

The argillite is also contorted and deformed; only a very thin band oceurs along the

edge of the specimen.

H.W. Fander, M. Sc.
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CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date oL
IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
230 511
Job No._ ﬂcﬂs 7_9/,],]/ ]3__.“,,ﬂ0ate Received: 15 ,"” - 1373 2
Reference _ Order No. 2_7"” - .
Sample No. 2_3051 1 o . _ _._ Quartz-Siderite~
Nature of Sample:__D.D. Core G46 _ 269.05 m Pyrite Rock
DESCRIPTION : SECTION No. 29910

a. Hand Specimen:

Dark carbonate rock with coarse pyrite.

. Microscopic:

This is a fairly coarsely-crystalline quartz-siderite-pyrite rock; the evidence sdggests

that it formed partly from a carbonacéous, argi 1laceous chert or similar rock. -

The main component is quartz, as haphazardly distributed and randomly-orientated
euhedral crystals, generally containing abundant small carbonaceous inclusions; some are
orientated, and stylolitic carbonaceous veins are also included, and are all features
inherited from the primary rock. Some quartz crystals contain matted-fibrous crystals .
of a mineral too fine to identify (possibly apatite). There are wisps and contorted
Tenses of dark, carbonaceous clay, and aggregates of sericite; coarsely-crystalline

siderite is common and, like the quartz, contains carbonaceous inclusions.

The major sulphide is pyrite, as generally relatively coarse, euhedral crystals, singly
and in clusters forming veinlike masses and shapeless clumps. Traces of fine (< 50 u)

pyrrhotite and chalcopyrite are saen. The pyrite may have formed from syngenetic pyrite

by recrystallization, but there is no actual evidence of this. No cassiterite was seen.

The rock formed partly from the pre-existing (presumed pyritic, carbonaceous,
argi llaceous chgrt) rock and partly from minerals introduced metasomatically-hydro~

thermally.

H.W. Fander, M. Sec.
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REPORT CMS 79/11/29

Queen Hill Core Samples 230514 - 230518

Five drill core samples were received for petrology; thin and polished sections
were prepared and are described below.

230 514 (G & / 58.5 m) (T.5., P.S. 29948)

This sample now consists dominantly of massive, coarse siderite, as interlocking

" crystals, with pyrite; however, there is reasonable evidence that it has largely

replaced a pre-existing rock thought to have been volcanic, possibly pyroclastlc
and resembling previously described silicified tuffs.

Small relict patches of quartz with circular (Tvesicular) textures and fine
leucoxene (white - cp. previous rocks, e.g. 230504 and others) are embedded in
siderite, but occur very sporadically; small quartz crystals and grains are
common and probably represent other remnants of the silicified rock.

Cloudy small cassiterite crystals are scattered through the rock; a few are up

. to 100 u in length, but most are granular and < 30 p across; they are embedded

in siderite and thus presumably pre-date that mineral,

Pyrite is the main sulphide, as swmall and 1arge euhedral crystals, distinctly
anisotropic {suggesting low-temperature formation), with associated and included
traces of fine chalcopyrite and galena. Rutile was also identified in pollshed '

. section.

230 515 (6 13 /'197.5 m) {T.s., P.S. 29949)

The generally banded fabric of this rock, and the absence of relict minerals/
textures, suggest that it is in fact a vein. Cassiterite is relatively abundant
but is fine-grained, cloudy and generally poorly-defined.

The major components are siderite, fluorite, and illite~sericite, with pyrite,
quartz veiniets and cassiterite. The major minerals occur as crude, more or less
subparallel bands; interlocking, fairly coarse siderite forms the bulk of the rock,
with irregular small patches of colourless fluorite and aggregates of fine

illite aiso forming more or less contimuous, thinner bands. Quartz forms veins

and occasional strongly banded cavity-fillings with chalcedony and fine carbonate.

The cassiterite occurs fairly haphazardly, as individual small crystals (< 50 u)
and aggregates/clusters, in siderite, fluorite and illite-sericite, though
dominantiy in siderite. Some of the clusters are quite extensive, forming zones

of crystal-swarms, which appear to pre-date the other minerals.
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Euhedral, anisotropic pyrite is the dominant sulphide; traces of pyrrhotite
and chalcopyrite also occur, andpatches of stannite up to 300 u across are
associated with pyrite, embedded in siderite.

230 516 (6 51B / 230.3 m) (T.s., P.S. 29950)

This is a quartzose, pyritic rock w1th few relict Features but in places there
are vague textures suggestive of a volcanic, probably tuffaceous derivation,
with a bedded fabric.

The rock now consists of microcrystalline quartz, abundant granular to euhedral
pyrite, and patches of ultrafine, matted-fibrous, pale tourmaline; small,
colourless fluorite patches are interspersed, and there are aggregates of a
?phosphate mineral. Isolated small (€ 20 u) cassiterite crystals were detected.
The vague vesicular textures preserved in quartz are accentuated by ultrafine
leucoxene pigmentation.

Pyrite forms featureless patches of subhedral crystals, occasionally containing
< 20 u chalgopyrite inclusions. Rutile is relatively conspicuous and is an

- opaque variety (hence not identified in thin-section).

230 517 (G 51B / 240.2 m) {T.s., P.S5. 29951)

This is a mineralised quartz-sericite rock, with minor pyrite and fluorite; there
is little real indication of its origin, but vague bedding and clastic textures
suggest a possible pyroclastic derivation, taking into account the present
composition. |

The main components are pseudomorphous and irregular aggregates of fine sericite
and microcrystalline quartz, both separate and intergrown; these aggregates are
bedded, and could represent altered volcanic material. Fluorite and apatite
patches are randomly scattered through the rock, and small euhedrai pyrite
crystals occur sporadically.

Cassiterite is well-defined, as good euhedral crystals, 5 u to 80 p in size, as
individuals and clusters, forming vague zones more or less along the general
bedding-erientation; the cassiterite is unrelated to the younger siderite-quartz
veinlets, though these also tend to run more or less in the same orientation.

It would seem that cassiterite, pyrite, fluorite and apatite were introduced
when the rock was ser1cutlsed

In polished section it is seen that some of the cassiterite is associated and
intergrown with rutile. Pyrite occurs as scattered small crystals showing zonal
growth-textures; no other sulphides were seen.
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1230 518 (G 518 / 242.1 m) (T.s., P.S. 29952)

The spherical to ovoid textures shown by pyrite are almost certainly pseudo-
morphous, but there is no indication that they represent vesicle-fillings;
whilst this is a logical and feasible interpretation, other possibilities
{such as nodular textures) cannot be ruled out.

~The rock consists of quartz, pyrite and siderite; the pyrite forms well-defined, .
ovoid, granular patches, and some of the quartz also shows vague spherical-ovoid :

development, though most is finely and randomly intergrOWn with siderite; in
places, there are quartz-apatite intergrowths. The rock is cut by wide and
narrow veins of siderite.

Cassiterite is present in traces only, as < 20 ¢ gralns, Sparsely scattered
through the rock, cloudy and poorly-defined. :

The pyrite patches consist of aggregates of small granular crystals; these are
distinctly anisotropic, but otherwise devoid of relict textures or other
features. Anisotropic pyrite is commonly seen in low-temperature situations and
is due to lattice defects {non-stoichiometric composition) or to the presence
of other ions (e.g. As). Thus, anisotropic pyrite tends to support a low-
temperature hydrothermal formation, expla¥ning the generally poor, fine-grained
development of the cassiterite,

H.W. Fander, M. Sc.
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Queen Hill Samples 138886 - 138891

The six drill core samples received were all examined in thnn- and polished
section and are described helow.

138 886

138 887

(T.s., P.S. 30333) G 49 150.3 m

~ This is a siliceous, pyritic rock composed of various forms of $i0

and pyrite cr-ystals; it shows virtually no relict features and thére
are no indications of volcanic material.

Much of the rock consists of microcrystalline quartz typical of cherts,
and the whole rock may in fact be a chert breccia, even though breccia
fabric is vague, because the other forms of S$iC, have obliterated any
relict features. Evidently, there were open cavities at some stage

and were filled with fibrous-radiating chalcedony; patches of clear
mosaic quartz also occur. Matted masses of exceedingly fine, fibrous
Tapatite are present in the microcrystalline quartz.

Pyrite has formed as individual euhedral crystals and as larger masses;
no other sulphides were seen. Minor fracturing has occurred, with
introduction of quartz veinlets carrying carbonaceous matertal No
cassiterite was detected. :

(T.S., P.S. 30334) 653 257.0 m

This is a well=mineralised, finely--banded rock of obscure origln

it is thoroughly attered, and it is d:ffucult to distinguish primary
and introduced components,

The fine banding is believed to be primary (i.e. inherited from the
primary rock) and, in broad terms, this suggests a sedimentary origin;
the indications are that the rock may hav-e been a chloritic shale.
Most of the chlorite is now incorporated in patches of siderite, but
small patches occur and consist of pale chlorite flakes with fine
carbonaceous matter and numerous cassiterite crystals (1-15 u), as
well as small pyrite lenses.

The main minerals present are interlocking patches and lenses of
siderite, and streaks or discontinuous layers of Fine pyrite, with
interspersed irregular patches of colourless fluorite. Small cassiterite
crystals, seldom exceeding 30 n (except for clusters up to 50-60 u)

and mostly 10-20 u, are embedded in the siderite and the fluorite. The
cassiterite tends to occur as thin stringers parallel to the banding
(Tbedding) in which the grains are closely-packed; these streaks or
stringers continue through (and are incorporated in) the siderite,
inferring that the cassiterite formed prior to siderite.
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The rock is cut by pyrite wveins, and by clear quartz flanked by
carbonate {siderite}, which is probably recrystallized.

Textural relationships indicate that cassiterite formed early in a
chloritic, carbonaceous shale host, and it is not inconceivable that
it may have been syngenetic; fluorite and siderite largely replaced
the host rock. Much of the pyrite was also of early (?syngenetic)
formation, but the veins are clearly younger; they also contain traces
of chalcopyrite.

(T.s., P.S. 30335) G53 258.0m

This is a well-mineralised quartz-carbonate-pyrite rock, with little
evidence of the nature of the original material replaced by the present
assemblage. However, the .rock appears to have been a black carbon-
aceous dolomite (or even shale, but less likely).

The textural evidence suggests that the original rock was perhaps a
carbonaceous dolomite with black carbonaceous shale intevrcalations; ,
the rock was brecciated, the more massive dolomite yielding competentiy,
producing angular fragments, and the shaly bands, being incompetent,
yielding plastically and producing deformed, contorted streaks of

black material. These are embedded in an intergrowth of normal vein

quartz (i.e. with normal optical properties), coarse siderite, and

pyrite.

Cassiterite occurs sporadically, in siderite and to a small extent in
quartz, as very small (< 30 u), but generally well-formed crystals;
though patchily distributed, the patches tend to consist of swarms of
small crystals, loosely clustered and comprising very numerous
individuals. The occurrence of cassiterite as inclusions indicates
that it was already present when they formed and was thus inherited.

The pyrite in the intergrowths forming the host is euhedral and is
intergrown with pyrrhotite (mostly pyritised} and traces of chalco-
pyrite; it contains cassiterite inclusions, whereas the pyrite, which
conforms with the banding (in relict rock fragments), is devoid of
cassiterite. The polished section also shows a layered/banded
distribution of cassiterite, as in 138 887.

(T.S., P.S. 30336) G53 260.5m

This well-mineralised rock is extensively altered and modified, making
interpretation difficult; it is believed to have been a chert
originally, successively brecciated, mineralised, metasomatised.
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Portion of the specimen consists of faintly bedded, recrystallized
chert with siderite patches and rhombs. it was brecciated, and cut by
zones or veins of fine, pale chlorite with associated apatite and
tourmaline needles, and carrying numerous small cassiterite crystals.
These veins were subsequently extensively replaced by siderite and
pyrite-pyrrhotite. Coarse quartz veins also formed at some stage, but
their exact paragenes:s is not known. Younger pyrlte—Stderlte veinlets
cut the whole rock.

Cassiterite is virfually confined to the chloritic zones, occurring'as
granular to echedral crystals up to 80 u in size, but generally < 40 yu,
embedded in chlorite and in the replacive minerals.

The pyrrhotite forms coarse patches of stressed, granular aggregates,
partly pyritised, full of silicate lnclu510ns and cassiterite, as well
as being lntergrown with siderite.

(T.s., P.S. 30337) 645 194.3 m
This rock resembles 138 886, and also appears to contain no cassiterite;
evidence of the chert or:g:n is clearer than in the other rock.

The major component is microcrystalline quartz, typical of crystallized

chert, with patchesof slightly coarser quartz associated with
carbonaceous matter; there are also irregular patches of zonally
developed fibrous chalcedony, which merge into the remainder of the rock;

it is believed that the chert was disturbed before lithification

(ie. probably whilst in gel fprm), and then crystallized, in patches,
to fibrous chalcedony. This mechanism of partial fluidisation and
cr-ystallization best explains the various textures present.

Pyrite, in massive form and as euvhedral crystals, occurs with vein _
quartz, fibrous-matted, ultrafine apatite and traces of fine carbonate,
representing a younger phase, perhaps closely following the
fluidisation-crystallization of the host rock. Other sulphides are
associated with these pyrite-quartz veins and include stannite, chalco-
pyrite, galena, and tetrahedrite, generally as small inclusions in
pyrite.

(T.s., P.S. 30338) G47 400.9 m

This mineralised, vein-type rock shows marked concentric zoning, whlch
can be regarded as crustiform banding; this fabric, combined with

the mineral assemblage, suggests the vein-type origin.
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The overall greenish colour of the rock is due to small patches and
zones of ultrafine, matted-fibrous tourmaline; this type of tourmaline
seems to be amsociated with a low-energy situation, where coarser,
well-defined crysfals could not form, i.e. low-temperature hydro-
thermal formation. The tourmaline is impregnated with, and embedded
in, interlocking patches of siderite (which thus acquires a greenish
colour) forming bulbous masses and concentric zones alternating with
sulphide zones. Quartz-sulphide veins cut the rock, and are themselves
cut by younger quartz veins and chlorite veinlets.

Shreds and band oof fine carbonaceous/?dolomitic material are embedded
in the minerals described above and represent fragments of black shale
and carbonaceous dolomite, probably a breccia in which the vein-
material formed. :

The cassiterite is granular, cloudy, poorly-defined and fine-grained,
suggesting formation under low-energy conditions. Grains range from
< 3 p to about 30 1 in size, and are closely associated with
suiphides, especially arsenopyrite, and also with the carbonaceous
rock fragments; this may be significant and suggests that cassiterite
was already present in the rock fragments before being incorporated
in the vein, or that it was deposited infon the fragments at an early
stage in the veining process. '

Apart from euhedral pyrite and arsenopyrite, the rock also contains
traces of chalcopyrite in association. The pyrite contains inclusions
of cassiterite incorporated during formation. It is interesting to
observe that pyrite and arsenopyrite are not directly associated, and
arsenopyrite may have formed earlier, perhaps in association with
cassiterite.

H.W. Fander, M. Sc.
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