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1. SUMMARY

Detailed investigations involving geological mapping,jacro bedrock
sampling and geophysical surveys were carried out over the Balfour
grid. Within the area of the Balfour Agreement between CRA Exploration
Pty.Limited and M.Laa~ and N.R.Langsford, (Mineral Leases 120M/67
121M/67, 10M/73, 1M/7~, 2M/76, 93M/77, 94M/77 and 95M/77), this work
led to the development of two diamond drill holes designed to test
the zone of maximum brecciation and tourmalinisation on Specimen Hill.

The best intersections were obtained from hole 0081 BC1 as follows -

• ,
29m - 50m
57m - 72m
89m - 115m

21 metres @0.12% W03

15 metres @0.15% W0 3

26 metres @0.24% W0 3

•

This mineralised zone can be "recalculated to include the internal
barren zones to give -

29 - 115m 87 metres @0.14% W03

The model developed for the Balfour mineralisation suggests that the
cassiterite wolframite veining forms a sheeted vein system with a
trend of approximately 300 0 Mand dip of between 0° - 35°. Specimen
Hill is the main locus of veining although mineralised veins are
evident over a larger area. A hidden granite cupola is considered the
controlling factor of veining in the area.

Further diamond drilling is recommended to test the lateral extent
of the Specim~n Hill system.

2. INTRODUCTI ON

This report covers work carried out on mined leases 120M/67, 121M/67,
10M/73, IM/73, 2M/76, 93M/77, 94M/77 and 95M/77, for the period ending
31st December 1981.
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The option agreement forms part of a number of farm in - option
agreements between CRA Exploration Pty.Limited and various other
syndicates in the Balfour area.

P.Laan &S.Caddy

MINING LEASE 73M/77

P.Laan &_W.Baker (L. &B.Syndicate)

MINING LEASES 20M/76; 72M/77, 103M/77
104M/77; 8M/78; 57M/78

S.P.L. 's 774 and 781

M.Laan &N.R.Langsford (Balfour Agreement)

• , MINING LEASES 120M/76; 121M/67; 10M/73; IM/73
2M/?6; 93M/77; 94M/77; 95M/77

•

P.Laan, M.Laan, N.R.Langsford, W.Baker

MINING LEASE 19M/76

J.Holloway and R.South

MINING LEASE 59M/76; 4M/74

S.Tatlow (Agreement I)

MINING LEASE 63M/68

S.Tatlow (Agreement 2)

MINING LEASE 58M/68

All the above agreements are part of the Rocky Cape Joint Venture between
CRA Exploration and Geopeko.

The township of Balfour is situated approximately 16km inland from Temma
Harbour and lies some 50km south of Smithton.

The programme of work carried out within the mineral leases includes.

. Geological mapping at both regional and 1:5000 scale.
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•

I.P. Surveying - original data collected 1979 with fill-in work
carried out in December, 1980.

A Jacro auger bedrock geochemical sampling programme.

Two diamond drill holes totalling 326.5 metres to test a major
coincident tin-tungsten I.P. target along Specimen Hill.

The I.P. survey was planned and interpreted by M.Flis and carried out
by Geoterrex Ltd. The auger sampling and Jacro diamond drilling was
carried out under contract by Geopeko Ltd. with geological supervision
by P.Heithersay. The auger samples were prepared and the core split
by Geopeko Ltd. All assays were by Analabs of Cooee, Tasmania .

,
3. CONCLUSIONS

Drilling and mapping on Specimen Hill has demonstrated that veins
should be considered as a sheeted system with a dominant trend of
approximately 3000 Mand dip of between 0° and 35°. The evidence is
inconclusive as to whether veins can be considered laterally continuous
or not.

The nature of vein mineralogy, together with the accompanying wall­
rock alteration, suggests that the vein system is granite derived.
No granite outcrops, however, are known in the area.

The type of deposit which Balfour is developing towards is a large
tonnage; low grade deposit, which can be mined by open cut methods
and upgraded by specialised ore sorting techniques. This is an
analogous situation to Mt.Carbine. It should also be pointed out
that Mt.Carbine operates with an average head grade of 0.07% W0 3 •

The intersection of 87m at 0.14% W0 3 achieved in DDS1 BC2 is more
than comparable with this.

Drilling on Specimen Hill has given excellent indications of tungsten
mineralisation on line 9600 north. Additional drilling is required to
further outline the mineralised vein system.
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4. RECOMMENDATIONS

Two diamond drill holes should be developed approximately 200 metres
nortrr and south of 0081 BC2 to evaluate the lateral and vertical extent
of the veining. A total of approximately 450 metres of drilling would
be required.

•

•

Both holes should be logged with down hole I.P. to ascertain the use-
fulness of this technique in detecting concentrations of quartz, cassiterite,
wolframite and sulphide veining •

,
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5. GEOLOGY

5.1 Regional Geology (Refer Fig.l )

796008

•

•

S.W.Carets (1981) photogeological study of the Rocky Cape E. 1/77
places the Balfour region within his Epsilon Group rocks. Epsilon
Group is upper Proterozoic in age and is the most extensive Pre­
cambrian sequence delineated by his study. Where Epsilon Group runs
into areas where field data are available the group correlates with
the Balfour Slates and Interview Slates.

The structure of the Balfour region is dominated by north-north
westerly trending faults which form within Careys 'Balfour-Redpa
deep fault corridor'.

The style of folding in the region is a series of doubley plunging
anticlines and synclines forming 'dome and basin' structures with
fold axes trending NW-SE and E-W.

5.2 Prospect Geology (Refer Plan TASh 631)

Methods

Grid extensions were mapped at 1:2500 scale usinq enlarged Lands
Department aerial photos •

Stratigraphy

The Balfour stratigraphy is illustrated in figure 2. Facing criteria
such as crossbedding and graded bedding established that the sequence
youngs from west to east.

The rock sequences exhibit gradational contacts and mapping has
illustrated the facies relationships between them. Hence they will
be described as lithofacies.



796009 AMG REFERENCE POINTS ADDED

• SAY". RIVER

"

..

... .........VILLE HA"'OUR

r---"'r----'l--- ----#--f.: A"'G ':?>~)

5 "t6O c:c.oN

filE""" HEA.DS---
5cm

Scole ~I ~I ---:'
o 10 _

I

o

l(GENO, GEOPEKO
r;--:;:--"l mmltm~~~ A I-J.- G,...,.
L......LJ ......-.,J---, mmmJ r- r ROCKY CAPE E.L. 1/ 77

o £~, "r'~ ~ If;,., ~- SUMMARY REGIONAL GEOlOGY
1--- ::1 '~I...- 19\, e- ..:[::;:+"::;:.::;:,;...-0'-,_--6-0-,...------t LOCATION MA P

FIG.I TASh 680



OGJ 796010

STRATIGRAPHIC COWMN - BALFOUR REGION

FE ffffI.JGI /lK)(JS SANDSTONE IN TERBEDS.

CAR/!IC)I/It/CEOUS SHALE INTERBEDS

BANDED GR.ADED SIC.TSTONES.

GREEN FINELY LAMINATED SHALES
AND SLATES.

TERTIARY' VESICULAR BASALT

TERTIARY' CONGLOMERAT£

SVeMATlJIfE QUII!ItTZ ARCNfT£

THI" BLAJtICCT SooUlPSTO/lIIeS.

CARBONACEOUS SHALE INTERBEDS.

v ~:-~.. V .-l
-~--- -~~

c:;)oO '00°0
0°0 Q 00

V v

3. 1:1 0 3.

0
... -V-

. . - . . . .... . .
I 2.

2. • • - ....,..., ..--.

1:1 -V- 0-
1:\ A I..

t - ..- .

e:urr SILT .....

) .f
I

•, •,

LEGEND'
\""

Scm

..
Wa",. Rippl..

Crose Lamination

Mud Cracks

>,J\J Flo_ B.dding

t/ Load CO"

o ~_i~ Eropor;'. Cn"

• •-.- CIIa,,".I Sc""r And Fi.

A Upward. Finning Gr.....

Horizontal Lo/ftirwzt_
TASh 681

o



- 6 -
796011

•

Li thofac ies 1:

Lithofac i es 2:

Consists dominantly of fine sandstone:
siliceous sericitic-submature quartz arenite.
Carbonaceous black shales and brown ferruginous
sandstones are interbedded in the sequence,
Crossbedding, rip up shale clasts are common
sedimentary features and bedding planes showing
symmetric ripple marks are occasionally seen.

Consists dominantly of irregularly laminated and
banded rock which is characterized by beds and
laminae which grade from white fine grained sericitic
sandstone to grey green or brown, chlorite or
tourmaline rich, argillaceous siltstone. Sedimentary
features include oversteepened cross-stratification,
'sandstone dikelets', load structures and scour and
fill structures. Soft sediment deformation is
ubiquitous. Interbedded in the lower part of the
sequence are thin black shale interbeds which appear
to be laterally extensive.

Further up in the sequence, are interbeds of silica
and sericite rich quartz arenites. These form the
backbones of the ridges in the area. They are
individually quite thin, rarely exceeding 3 metres
in thickness, but are laterally extensive.
This lithofacies has been termed Pyjama Siltstones
by CRAE geologists. This is a general name applied
to tourmaline bearing siltstones and quartzites
commonly found in the Upper Precambrian of Western
Tasmania.

This sequence hosts the tin and tungsten bearing
veins of Specimen Hill and a similar rock type is
present in the footwall of the massive pyrrhotite
cassiterite lodes at Mt.Bischoff.
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Lithofacies 3:

The sequence has undergone lower greenschist facies
metamorphism and an incipient schistosity develops
to varying degrees.

Tourmaline content varies throughout the 'Pyjama
Siltstones' but is generally confined to the
argillaceous layers. A tourmaline rich zone has
been mapped on Specimen Hill (Porter 1979) which
crosscuts bedding, suggesting epigenetic replacement.
A syngenetic origin involving boron rich sediments
has been suggested in the past. Petrographic
evidence has given conflicting viewpoints. Drill
hole data suggests however that tourmalinisation has
preceeded veining, hence this zone could be viewed
as an alteration zone associated with veining.

Rare thin beds of probable andesite has been noted
in this lithofacies.

Lithofacies 2 grades both vertically and laterally
into a monotonous, finely laminated, green, chloritic
shale and slate sequence. Pyrite is common and is
usually disseminated along bedding planes. This
sequence hosts the Murray's Reward copper mineral­
isation and Tatlow's tin prospect .

Unconformably overlying this is a remnant Tertiary basalt flow on which
the Balfour township is located. To the south remnant flat lying
silicified Tertiary conglomerate beds can be seen.

Structure

The general lack of continuous marker beds has made structural inter­
pretation difficult. However, the strata generally dip fairly steeply
to the east. Southerly plunging flexures can be mapped on Specimen Hill
and around the baseline on line 9100N. Plotting of cleavages developed­
on-Specimen Hill reveals two distinct cleavages at approximately 335°/80E
and 035/95E
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This suggests that fold axes have developed with approximately 60°
difference in trend. This would result in dome and basin structures,
which ties in well with Carey's (1981) regional interpretation,

A structural problem which is apparent at Balfour is the difference
in dip between Lithofacies 1 and 2. The sandstones of Lithofacies 1
form generally flat lying small scale domes and basins. As you proceed
into Lithofacies 2, the dips become very steep. The contact between
the two is gradational and no evidence for an unconformity or fault
can be seen.

Strike slip faults are common displacing prominent sandstone/quartzite
ridges •

,
The main quartz veins are generally between 1 to 10cm in thickness with
a maximum thickness of 30cm. Two trends of veining are evident. The
dominant trend is approximately 3000 Mwhile the subordinate trend is
235°M. The main concentration of veining which is exposed, occurs
between 9600N and 9700N.

The veining exposed consists of massive white quartz containing varying
amounts of cassiterite and rare wolframite. Bladed voids after wolframite
are, however, commonly seen. Cassiterite occurs as small crystals in'
'vughs' with blebs up to 5cm in diameter or as thin layers on margins
of veins •
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6. GEOCHEMICAL INVESTIGATIONS

796014

•

•

During 1963-1964 BHP undertook exploration centred around the Specimen
Hill mineralisation. Peat and gravel samples were taken and assayed
for tin so as to define surface areas in which tin mineralisation
appeared strongest. Small scattered areas of high tin content emerged
mainly in the north west quadrant of the hill (Chestnut 1964).

1979 saw the establishment of 2.6km x 0.65km grid by the CRAE/Geopeko
joint venture partners. A rock chip sampling pro~ramme over available
outcrop was initiated, followed later by a Jacro auger sampling
programme over areas of sparse outcrop, where magnetic and I.P.anomalies
had been defined .

,
A summary of significant results generated to the end of 1979 is as
follows:

1. Anomalous bedrock values up to 1900ppm Sn were found in the low
lying area between Specimen Hill and Murray's Reward.

2. An erratic response for Sn, with values up to 555ppm were observed
on line 10 lOON over a major IP anomaly.

3. A weak Sn anomaly (225ppm) coincident with the magnetic anomaly on
1ine 10 900N.

4. No distinct Sn anomaly occurred over the broad magnetic anomaly
in the south west portion of the grid .

5. Rock chip sampling enabled a broad 100ppm Sn contour to be drawn.
This embraced Specimen Hill, particularly the northern half and
highlighted a narrow zone along Peter's Ridge. Two smaller
anomalous areas in the south east part of the grid between 9300N
and 8800N were documented. It should be noted that the rock chip
sampling deliberately avoided visible quartz veins.

6.1 1980 Geochemical Programme

During 1980 a more comprehensive programme of Jacro bedrock sampling was
completed. The first stage was completed during the period 25/4/80 to
10/6/80 and the lines selected on the following basis:
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1. Lines 8800N to 1010N from the base line to as far east as was
practical, to gain detailed information about the area of poor
outcrop between Specimen Hill and Murray's Reward.

2. Lines 8900N, 94/9500N and 9800N extending to the west of
Specimen Hill, to act as reconnaissance lines over this area of
sparse outcrop.

3. Lines 10 800N and 11 200N to further test the two northern
magnetic anomalies and weak Sn anomaly.

The second stage, completed during the period 10/7/80 to 15/7/80 was
a fill in programme with the following lines selected:

1~ Lines 10 200N, 10 300N and 10.400N, from the base line to as far
east as was practical, to find the northern extent of the geo­
chemical anomalies generated by the initial programme.

2. Lines 9400N, 9500N and 9600N to fill in information around
Specimen Hill which was missed by the first programme.

The third and final stage covered the western side of the extended grid
from 8600N to 10 OOON. The object of this programme was to cover the
Multicoil II EM anomalies generated by the Dighem Survey flown in
March, 1980.

Auger holes were drilled to depths ranging from 0.5 to 3 metres using
a Bombardier mounted Jacro auger. Particular care was taken to achieve
a clean bedrock or if impractical, a 'C' horizon sample and to avoid
contamination from alluvial and elluvial material at the tops of the
holes. Where it was thought contamination could not be avoided, it was
duly noted in the ledger sheets.

The samples were analysed for tin, tungsten, copper, lead, zinc, silver
and iron by A.A.S. The results, on CRA Exploration Geochemical Ledger
Sheets, are given in Appendix 1 with geological description of the
rock chips by A.McKay, N.R.Langsford and P.Heithersay.
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6.2 Discussion of Results

Generally results" were very encouraging with strong geochemical
anomalies over Specimen Hill and Peter's Ridge.

Tin Geochemistry

Refer Plan TASh 638

796016

•

•

Values suggest that greater than 100ppm should be regarded as a
significant anomaly. Background values are concentrated in the
5 to 30ppm range.

Two important anomalous zones can be noted. The first is centred" some
350m east of the base line and forms a north-south striking, linear
zone 50 to 100m wide, which extends from 9200N to 10 200N. At 9400N,
10 325E a narrow, discontinuous anomaly extends down the eastern side
of Peter's Ridge.

It is noteworthy that the anomalous zone is in close proximity to the
lithological boundary between the Pyjama Siltstones and the green shale
sequence.

The central anomalous zone forms a discontinuous north-south trending
anomaly approximately 100m x 200m in extent which covers Specimen Hill.

The prominent geochemical low between these two zones is a function of
inadequate sample density. Current alluvial mining has uncovered quartz
veins mineralised with cassiterite and wolframite in this area. This
suggests that if adequate sampling could be achieved, the two anomalous
zones would link up.

Geochemical
Hill give a
of 450ppm.
9400N.

Geochemistry
background.

results on the western side of the grid, away from Specimen
distribution of spot highs, with the high values in the order
A poorly defined linear anomaly occurs between 9200N and

from the south west grid extensions, does not rise above
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North of Specimen Hill, some anomalous geochemical character is
expressed between lines 10800N and 10900N, near the baseline.

Tungsten Geochemistry (Refer Plan TASh 635)

796017

•

•

Anomalous values are considered to be greater than 20ppm against a
background of 10ppm. As the detection limit of XRF for tungsten is
10ppm, anomalies of 20ppm should be regarded with caution.

Two well defined anomalies emerge. A fairly narrow eastern anomaly
extends from 9100N to 9900N approximately 250m from the baseline.
A broader anomaly centres over Specimen Hill, between lines 9400N
and 9900N. Some extremely anomalous spot highs occur, particularly
around 9200N and 9300N, near the baseline .,

The only other anomaly of significance occurs on line 11200N,
just east of the baseline.

Copper Geochemi stry (Refer Pl an TASh 633 )

The results recorded, imply that greater than 50ppm copper is anomalous
while background values average from 2-15ppm.

Contouring revealed a number of highs in the area between Specimen Hill
and Murrays Reward. These have comparatively limited linear extent.
Noteworthy is the highest value of 0.34% which occurs in an anomalous
zone between lines 9500N and 9200N some 300m east of the baseline.
Similarly spot high values occur west of the baseline, with no apparent
trend.

The bedrock sampling survey recorded a surprisingly weak response
over the Murrays Reward, Central Mt.Balfour line of known copper
mineral isation.

A possible explanation for this is that the gangue mineralogy may
have combined with ground waters to give a solution capable of leaching
copper out of the soil profile. The anomalous zone which were recorded
may reflect a different style of copper mineralisation.



- 13 -

Zinc Geochemistry

Refer Plan TASh 636

Visual estimation suggests that background values of around 50ppm
is appropriate, while samples exceeding 100 ppm are anomalous.
Approximately 3 percent of the samples exceed 1000ppm.

A well defined, anomaly trending grid north-south occurs between
lines 9200N and 10 OOON approximately 400m east of the baseline.
At 9700N, 10,400E, visible sphalerite occurs as small stratabound
pods within the siltstones.

796018

1

•

~ less well defined anomaly occurs between 8800N and 9400N approximately
500m east of the baseline. This generally low value anomaly is
characterised by two spot highs on line 9300N with values of 0.92%
and 0.94%. These are the highest values for zinc recorded in the Jacro
programme.

Some further anomalous geochemical expression occurs north of Specimen
Hill between lines 10 OOON and 10400N.

Lead Geochemistry

Refer Plan TASh 637

Anomalies of greater than 40ppm show the best expression on the western
side of the grid. A discontinuous zone appears between 8600N and
9600N. The highest values obtained are 0.11% at 8800N 9200E, 0.28%
at 9100N 9375E and 0.12% at 9200N 9600E.

Background values for lead are in the 5-10ppm range.

Iron Geochemistry

Refer Plan TASh 634

Greater than 2% iron is considered anomalous. The striking feature
of this plan is the coincidence of the 2% contour line with the
lithological contact between the'Pyjama siltstone' sequence and
the green chloritic shales and slates which host the Murray's Reward
Cu mineralisation.
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Clearly the green shale sequence is iron rich overall with respect
to other sequences in the area, Furthermore, some linear zones are
apparent which may reflect beds with increased pyrite or chlorite content.
West of the baselin~, scattered high values are developed with limited
continuity between lines.

In summary two zones of interest have been highlighted within the
Land L Syndicate leases. They are as follows:

1. A distinct tin, tungsten geochemical anomaly sits over Specimen Hill.
The lack of anomalous copper, lead, zinc values in this area is
significant. Several possibilities emerge to explain this pattern,
(a) It could reflect a marked change in the style of mineralisation

from that found in the eastern zone i.e. cassiterite and wolf­
ramite in quartz veins as opposed to a polymetallic style of
tin, tungsten mineralisation similar to Cleveland or Renison
Bell.

(b) It may,be due to a zonal distribution of elements, centred on
Specimen Hill, with a tin tungsten rich core and copper, lead,
zinc with lesser tin and tungsten in the peripheral zone.

(c) A third alternative is that it reflects topographic control on
the degree of element leaching and dispersion .

2. A noteworthy coincident tin, tungsten, copper, lead and zinc anomaly
occurs 200m west of the baseline between lines 9600N and 9700N.
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7. GEOPHYSICS
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A review of geophysical surveys undertaken up until Decerrber, 1980
is compiled in McKay and Flis (1980). Comments and recommendations
on Balfour IP by J.Sumpton is included in Appendices

Ground magnetics has revealed three major anomalies (McKay and Flis
1980) •

1. Centred on line 108N. Remnant magnetic susceptibility measurements
made on core from DDB 5 (drilled by B.H.P.) suggested that the
remnant magnetism of disseminated pyrrhotite in the core was
sufficient to explain the size of the magnetic anomaly .

,

2. Centred over Specimen Hill. Chestnut (1965) considered that a
combination of vein type quartz with variable amounts of pyrrhotite
together with disseminated pyrrhotite in the sediments, explained
the magnetic anomaly.

3. Modelling of magnetic data from line 10 800N shows a westward
dipping 'dyke' at a depth of 70m.

Of these anomalies, the one centred on 10 800N remains untested. The
possibility of massive pyrrhotite hosting tin mineralisation cannot be
discounted•

IP Surveys: An IP survey was commissioned in May of 1979 to cover
selected portions of the Specimen Hill grid. These areas included
the magnetic anomaly on line 108N and tin anomalies on the eastern
portions of 90N and 96N. In general, none of the anomalous IP zones
were associated with magnetic anomalies; they were, however, correlatable
to the elevated tin values.

A second survey was designed to test the continuity of zones delineated
in the previous survey and to test the southern magnetic high. The
anomalous zones were shown to be linearly continuous. A weak IP response
was detected over the southern magnetic anomaly.



020 - 16 - 796021

•

•

Self-potential (or spontaneous potential) readings taken concurrently
with this survey were inconclusive.

The Specimen Hill area exhibits significant responses to both magnetic
and electric geophysical methods. The spatial correlation between
the two, however, is almost non existant. Whilst these two types of
responses form two linear and parallel zones anomalous tin geochem
samples seem to occur independently of these.

Surface geology gives an explanation for the zone of electrical response
in that black micaceous carbonaceous siltstones occur in the zone. In
the magnetic zone surface geology seems to offer little cause for the
observed response and may, in fact, be due to some deeper seated
"magnetic basement" feature (e.g. a dolerite dyke) which is too deep
to be detected by both IP or EM.

8. DIAMOND DRILLING RESULTS

Drill hole nomenclature varies between CRA Exploration and Geopeko.
CRAE number the holes as they are drilled within the current exploration
programme. That is hole 0081 BC4 is the fourth hole drilled by the
CRAE-Geopeko Joint Venture. Geopeko on the other hand includes all
previous drilling with their numbering system. (i.e. they include
ten holes previously drilled by B.H.P.) so that their equivalent
number for CRAE hole 0081 BC4 is DDB 14 •

Both numbers are referred to in this report.

8.1 0081 BC1 (DDB 11 of Geopeko)

This hole was designed to test the main zone of quartz veining on
Specimen Hill. Its aim was to determine the mineralogy, distribution
and frequency of veining at depth. The hole was drilled to a depth
of 116m. A detailed geological log with assays is given in the
appendix and the cross section is shown on Plan TASh 682.
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The hole intersected dominantly graded white sandy siltstone to grey
black argillaceous siltstone. Scour and fill structures, oversteepened
cross lamination and 'sandstone dikelets' were common. Up to 3%
pyrite and pyrrhotite was common as cubes and dendrites in the sandier
layers. White silicified massive quartzites were also intersected.
These were barren of mineralisation.

Veins which were intersected averaged 1cm in thickness. They consisted
of quartz, pyrite, arsenopyrite, chalcopyrite, siderite, wolframite,
lesser muscovite and minor cassiterite. The pyrite, and arsenopyrite
content in veins varies from a minor amount, to being the dominant
consituent of the vein. Wolframite occurs as bladed crystals which
sometimes grow from the edge of the vein or occur randomly oriented
within the vein.

Petrology reveals that the sediments have been weakly metasomatised with
schorl and phlogopite replacing the shaly partings.

The best zone of veining occurs between 28m and 63m with a vein frequency
approaching 3 veins per metre. The assays for this interval average 115
ppm Sn and 116ppm W.

8.2 0081 BC 2 (DDB 12 of Geopeko)

0081 BC2 was targeted to go through the hinge of the flexural anticline
on Specimen Hill and to test the geochemically anomalous tourmaline
zone. The tourmaline zone appeared as one of the best expressions of
possible mineralisation in the Balfour field. It also tested the best
development of the tin, tungsten geochemical anomaly centred on
Specimen Hill.

The hole was drilled to a depth of 210.5m. A detailed geological log
with assays is given in the Appendix and a geological and geochemical
summary cross section is shown on Plan TASh 683.
A geological summary of a.H.p. hole DDB 1 is included on Plan TASh 683.
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•

•

The hole intersected a good representation of all rock types to be
found in Lithofacies 2. Tourmalinised siltstone was intersected
in the top 80m of the hole. White, barren, silicified quartzites, were
also penetrated. The bottom two thirtds of the hole intersected the
characteristic graded siltstone with varying amounts of alteration
superimposed on it. Alteration consists of tourmalinisation, silici­
fication and sericitization. This effect is clearly related to vein­
ing but is apparently fairly localised in extent. Sulphide content
is variable throughout the sequence intersected. Pyrite and pyrrhotite
blebs and dendritic patterns occur throughout, concentrating mainly in
the lighter coloured sandy layers. Remobilised sulphides in cleavage
and fractures is common. In these two forms, sulphide content ranges
between 3% to 7%. In a few places however pyrite content increases,
to approximately 30% over 10 to 30cm intervals.

Veins represented in core averaged lcm in thickness with several
larger veins reaching up to 30cm thickness. Most veins contained
quartz, pyrite, arsenopyrite, chalcopyrite, wolframite and siderite
in varying amounts. Coarse cassiterite crystals in quartz veins,
which is common on the surface, were noticeably absent in the core.
Pyrite and arsenopyrite content varied considerably within the veins
intersected.

At lease two phases of mineralisation are suggested by the following
evidence .

1. Massive pyrite in pyritic veins often has subordinate cellular
pyrite veins crosscutting the main vein.

2. Muscovite selvages commonly form at the edge of veins. Observed
parallel selvages indicates reactivation of the vein fracture,
with subsequent infilling with more vein material.

The best intersections achieved in 0081 8C 2 were as follows:-

29m ­
57m ­
89m -

50m
72m
115m

21m @0.12% WO a
15m @0.156% WOa
26m @0.24% WOa (ircludes a 1m section (90-91m)

@ 5.1% WOa
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Mineralisation can be recalculated to give the following result,
overall.

796024

29m - 115m 87m @0.137% W0 3

•

•

The vein frequency over these intervals is approximately 1 vein every
2 metres.

8y using bedding/cleavage relationships, the orientation of veins was
determined. The predominant dip of the vein system appears to be
between 0° to 35° to the west. A number of veins do, however, show
variable, usually steeply dipping orientations which is often cleavage
related. Projection of veins between 0081 BC 2 and OoB 1 (old BHP hole)
tends to confirm the predominant shallowly dipping trend. However,
the frequency and average thickness of veins intersected by ooB 1 is
significantly less than that of 0081 BC2. This suggests that the
individual veins may not have large lateral continuity.

This section demonstrates that the vein system should be considered as
a sheeted system rather than a random 'stockwork' with a consistent and
predictable trend and dip •
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APPENDIX 11

DIAMOND DRILL LOGS.

DO 81 Be 1
DO 81 Be 2

796062



062

APPENDIX 2

796063

DIAMOND DRILL LOGS

2.1

Proposed:

Depth:

Location:

LOG OF BALFOUR COB 11

A. McKay

100m

Specimen Hill

ROCKY CAPE E.L. 1/77

•
)

•

)

Collar coordinates:

. ,
Collar inclination~

Collar azimuth:

Purpose of hole:

Final Depth:

Swnmary Result:

9630N 10075E

To test the best development of stanniferous

quartz veins.

119m

The hole intersected a sequence of

banded siltstones and quartzites. Veins

intersected contained WOlframite, but

only minor cassiterite. The hole probably

missed the best concentration of veining.
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DRILLING DETAILS

Rig:

Driller:

Commenced:

Completed:

Drilling conditions:

796064

Boyles

K. Parry

13/2/81

16/2/81

Generally good. Silicified zones caused
drill bits to wear out quickly•

Core recovery approximately 97\

) .

•

)
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796069

KR 6454

-, O.O.B. 11 IOS.IOm

, ,
I ,

Hand Specimen. Grey very fine grained silicified? siltstone

with thin ( Imm) creamy white laminae defining bedding. The

laminae are wavy and are not sharply defined in detail. They are

offset by an incipient cleavage. Small voids after pyrite? are

disseminated throughout.

• ,,

Thin Section Name: Metasomatised Pelite

I I

Ii

,, ,

)

•

)

Composition:

Fabric:

Accessories:

Comments:

Semi-sericitic muscovite and weakly recrystallized

relict silt-sized clastic quartz. Semi-

pervasive fine grained tourmaline and minor

phlogopite. Traces pyrite.

Sub-to fine millimetric relict shale-parted

bedding. Incipient dicordant cleavage.

Relict detrital zircon, leucoxenic semi­

opaques. Traces late chlorite (after

phlogopite).

Mildly contact-matasomatised with schorl,

phlogopite replacing shaly partings. Pyrite

secondary after pyrrhotite, partly mobilised

into late fractures.



2.2

Proposed:

Depth:

Location:

-
LOG OF BALFOUR DDB 12

P. Heithersay

150m

Specimen Hi 11

ROCKY CAPE E.L. 1/77

796070

•
)

•

)

Collar Coordinates:

Collar inclination

Collar azimuth

Purpose of the hole:

Final depth:

Summary Result:

9585N l0060E

To test the geochemically anomalous tourmaline

zone.

2l0.5m

The hole intersected variably tourmalinized,

silicified banded siltstone. Veins

intersected contained quartz, pyrite,

arsenopyrite, siderite, chalcopyrite and

wolframite. Only minor cassiterite was present.

Taken together, the veins formed a zone from

29m to 115m (87m) with a grade of 0.14% W03



..
0'70

DRILLING DETAILS

Rig:

Driller:

Commenced:

Completed:

-

Boyles

K. Parry

17/1/81

31/1/81

796071

•
)

•

)

Drilling conditions: Generally good, core recovery overall about

95%. Narrow silicified zones caused rapid

wear of the bits.
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KR 6459

DDB 12 33.1Dm

..
796079

•
)

•

)

Hand Specimen:

Thin Section:

,

Composition:

Fabric:

Accessories:

Typical finely laminated siliceous siltstone.

Bedding laminae defined by darker minerals.

Exhibits contact with a fine grained siliceous

siltstone which has no carbonaceous?

component. Also has thin quartz. pyrite

vein let crosscutting the laminae.

Sericitic siltstone.

Very fine grained to fine-grained quartz

with a sericite matrix. The "cleaner"

siltstone contains significantly less

sericite in the matrix. Concentrations of

sericite make up the darker bands defining

the laminae. May be ph1ogopitised. Fine

pyrite cubes scattered throughout.

Bedding laminae defined by muscovite lathes.

Discordant cleavage evident •

Relict. stubby crystals of detrital zircon.

Leucoxenic semi opaques.
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)

•

)

KR 6460

DDB 12 35.2m

Hand Specimen:

Thin Section:

ComposiHon:

, ,

Fabric:

Accessories:

Comments:

- 796080

Grey finely laminated. homogeneous

siltstone.

Well sorted fine grained quartz. with

sutured grain boundaries with sericite

filling the interstices. Sericite/muscovite

also forms layers defining bedding lamination.

Quartz grains show undulose extinction

and sutured grain boundaries. A preferred

fabric is not obvious. Sericite/muscovite

lathes define bedding lamination.

Detrital zircon. Pyrite cubes.

This rock type is typical of one of the

major lithotypes encountered in DDB 12.



.. KR 6461

DDB 12 27.9m

Hand Specimen:

Thin Section:

..

Thinly laminated, banded siltstone.

Tourmalinised and disrupted laminae.

Tourmalinised pelitic siltst~ne.

796081

•
)

•

)

Composition :

,,

Fabric:

Accessories:

Comments:

Fine grained quartz with tourmaline

intermixed with sericite. Microfractures

containing pyrite and other opaques.

Bands of tourmaline define bedding

lamination. However an incipient

discordant cleavage is developed.

Detrital zircon, pyrite.

Typical example of tourmalinised banded

siltstone in DDB 12 .



- 796082

KR 6463

D.D.B. 12 l02.4m

Hand specimen. Grey to grey-white siltstone showing graded

bedding. Small clastic dikes are a feature with grey-white sandy

siltstone intruding the grey clay-rich? unit below. Fine grained

pyrite is obvious in the dike and may have replaced the matrix

of the infilling sediment•

•
)

)

, '
Thin Section Name:

Composition:

Fabric:

Accessories:

Conunents:

Metasomatised Pelite

Semi-sericitic muscovite and brown schorl with

subordinate recrystallized quartz. Disseminated

pyrite.

Disharmonically deformed pelite (sim. KR 6454)

with quartz silt interbeds. incipient late

cleavage.

Relict detrital zircon, leucoxenic semi­

opaques.

Soft style of deformation (1 intraformational)

with incipient cleavage postdating relatively

marked tourmalinisation. Pyrite secondary after

pyrrhotite (sim. KR 6454).



082 - 796083

.. KR 6466

D.D.B. 12

Hand Specimen. Silicified siltstone grey colour, very fine

grained with disseminated pyrite throughout. Pyrite rimming

pyrrhotite noted. Very fine dendritic pattern cross cuts bedding.

•
)

•

)

Thin Section Name:

• •
Composition:

Fabric:

Accessories:

Conuoents:

Metasomatised Pelite

Semi- sericitic muscovite, quartz and

brown schorl in varying proportions. Sporadic

clots of sideritic carbonate. Minor quartz

veinlets, pyrite.

Sub-to millimetric, laminated. Weak dis­

cordant cleavage parallelled by vein lets.

Relict zircon, leucoxenic semi-opaques. Traces

pyrrhotite, chalcopyrite, marcasite, tennantite

sphalerite •

Close affinities with 6454, 6463. Shaly

partings preferentially tourmalinised. Siderite

possibly replaced diagenetic dolomite. Vein lets

mildly stressed.
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LEGEND Balfour DDBII CRAE/GEOPEKO ,JV BALFOUR GRID

Vein ) lem thickness, showing orientation. Co-ordinates 9,630N IO,075E.

Completed

11203

PROFILE OF DDB II (DO 81 BC I)

GEOLOGY. GEOCHEMISTRY
15-2 -'81

13-2-'81

116mDepth

Commenced

Mag.

45 0

227 0Azimuth

Declination

thickness I Indetermlnant orientation

boundary) sharp i gradational

Vein )Icm

Geological

---- Tourmalinization Strong I weak.
Geologist: P.S.H, Scole Report No: 10

Drawn T.GDS, Dote Dec, 1981 rASh 682
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