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In 1985, CSR farmed into the Bulgobac Joint Venture on
EL 12/72 (Bulgobac) in Western Tasmania (Figure 1). This
Joint Venture was between the original licence holder,
Electrolytic Zinc Company of Australasia Limited, and Getty
Oil Development Co. Ltd.

The main area of interest was the Boco prospect, a zone
of quartz-sericite altered and pyritised acid volcanics
within the "Central Volcanics". Previous diamond drilling of
the Boco prospect by EZ had failed to locate significant base
or precious metal mineralisation. Exploration is hampered by
a mantle of up to 100 m of Tertiary glacial sediments.

The title, located mid-way between the Rosebery and Que
River Mines, covers a belt of Cambrian volcanic rocks, the
"Central Volcanics" of Corbett (1985), considered to be
prospective for volcanogenic massive sulphide deposits
similar to the Rosebery Mine. The remainder of the title in
the main is underlain by a mixed sequence of volcanics,
volcaniclastics and sediments of the Cambrian Dundas Group.

069008
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2. SUMMARY

CSR Ltd. farmed into EL 12/72 (Bulgobac) to further test
the Boco prospect. Previous drilling by the titleholder,
Electrolytic Zinc Company of Australasia Limited, had located
a pyritic, quartz-sericite alteration zone which was
considered analogous to the alteration zones which are
footwall to the nearby Rosebery and Hercules volcanogenic
massive sulphide deposits. The Boco prospect is located in
acid volcanics of the Mt. Read Volcanics of Cambrian age.

CSR tested for mineralisation east and north of Boco
Siding with two diamond drill holes (BBP 278 and 279). DOH
BBP 278 located no mineralisation or alteration. DOH BBP 279
explained the source of a previously reported downhole
SIROTEM EM anomaly and established that th~ alteration zone
was limited by a major fault structure. Disseminated pyrite
was the only mineralisation intersected.

Following a review of the project, a third and final DOH
was drilled to further test perceived favourable lithologies
intersected in a previous hole (BBP 251). This third DOH,
BBP 280, although not intersecting mineralisation other than
pyrite, intersected lithologies which could be correlated to
DOH BBP 251. Interpretation suggests that the stratigraphy
in the area tested is sub-vertical and striking N-S, with the
alteration zone being limited on the eastern side by a fault.

Sulphur isotope analyses indicate that the sUlphur in
the pyrite, and thus by association the quartz-sericite
alteration, to be magmatic in origin. A sea water source for
the sulphur would be expected for the formation of a
volcanogenic massive sulphide deposit. Consequently, the
Boco alteration zone is considered to be related to
magmatically derived fluids and thus does not fit the target
model.

CSR, with the downgrading of the Boco prospect, withdrew
from the Joint Venture.
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3. TITLE

EL 12/72 (Bulgobac) was granted to EZ in 1972. The area
of EL 12/72 was held previously as a part of EL 5/63 by
Comstaff Pty. Ltd. EL 12/72, which is subject to annual
renewal, is due to expire on 23/12/87. A description of the
licence can be found in EZ Report No. 128 - "Exploration
Undertaken in EL 12/72 during 1976-77".
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4. PREVIOUS EXPLORATION ACTIVITY

Previous exploration activity has been intensive as
indicated below:

4.1 Pre-1963

Althou9h the area of EL 12/72 was undoubtedly
prospected in the 1890s throu9h to the 1930s, the only
documented mineral occurrence was McIntosh Reid's (1918)
report of Samuel Smith's lode which was reported to
extend from Boco Creek to Boco Sidin9. No further
mention is made of Samuel Smith's lode in the
literature. However, within the area of the Boco
Prospect tested by diamond drillin9, both of the major
outcrops of altered volcanics show evidence of previous
prospecting. Samuel Smith's lode was stated by McIntosh
Reid to strike at 20 0 E of N and to dip 70 0 to the NW.

4.2 1963-1972

Exploration by Comstaff (EL 5/63) was essentially
limited to regional stream sediment sampling, but two
lines of dipole-dipole IP were completed over the
glacial plain between the Murchison Highway and the EBR
railway line in the vicinity of Boco Siding.

4.3 1972-1976

Exploration by EZ (EL 12/72) consisted of
geological mapping and a helicopter-borne magnetic
survey completed by Scintrex. The area of EL 12/72 was
covered by an INPUT EM and magnetics survey flown by
Geoterrex for Comstaff Pty. Ltd. as part of a larger
survey undertaken on the surrounding EL 5/63. EZ
purchased the data from this survey pertaining to EL
12/72 from Comstaff.



Additional stream sediment geochemistry and
geological mapping was completed over the northwestern
segment of the EL to test the potential for sediment­
hosted tin deposits. Results were not encouraging.

Following a review of the data on the Boco grid,
interest in the altered volcanics outcropping, and
intersected by DDH BBP 207 was re-kind1ed. An initial
programme of vertical percussion/diamond drill holes
(Nos. 1 to 12) was undertaken to obtain bedrock
geological data. Due to the high costs of penetrating
the glacial overburden which was up to 100 m in several

Gridding and geological/geochemical/geophysical
surveys were undertaken in the Northern area (follow-up
of INPUT EM anomalies), the Silver Falls area (proximal
to the Silver Falls Prospect in EL 22/74 to the west
held by Aberfoyle) and the North Pinnacles area
(prospective volcanics north of the Pinnacles Prospect
within EL 5/63). These surveys culminated in diamond
drilling at North Pinnacles (DDHs NNP 213, 214, 215).
Only anomalous, but sub-economic gold mineralisation was
found.

I;

069012
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EZ, as manager, and Getty Oil Development Limited,
as farm-in partner, undertook joint venture exploration
of EL 12/72. Initial activity focussed on follow-up of
INPUT EM anomalies considered to be of significance in
the Boco area. Activity included gridding, geological
mapping, gradient array IP with follow-up dipo1~-dipole

IP, soil geochemistry and 3 diamond drill holes (DDHs
BBP 207, 208, 209). Although pyritic altered volcanic
rocks were intersected in BBP 207, the results were not
considered sufficiently encouraging and subsequent
activity focussed on other portions of the EL.

4.4 1977-1984
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of the drill holes, the programme was changed to angled
diamond drill holes drilled across the general trend of
the alteration zone. Eight drill holes were completed,
seven of which intersected altered and pyritised acid
volcanics (the eighth hole, BBP 253, was abandoned short
of the target depth due to drilling problems), but no
significant base or precious metals were recorded.
Geological correlation between drill holes was
exceedingly limited as facing data were scarce and
inconclusive.

At the conclusion of this work, the alteration zone
remained open-ended and the decision was made to find an
additional joint venture partner to assist in funding
further exploration.

Previous exploration is documented in the numerous
reports on EL 12/72 by the title holder, Electrolytic
Zinc Company of Australasia Limited, e.g. EZ Report Nos.
128 (1977), 129 (1978), 130 (1979), 137 (1981), 145
( 198"2 ), 158 (1 982 ), 159 (1 982 ), Tl 74 (1 983 ), Tl 79 (1 984 )
and Tl94 (1984).

l
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5. CSR TARGET AND PHILOSOPHY

Following a review of the data on EL 12/72, CSR assessed
the potential of the area as follows.

5.1 Boco Prospect (see DRG No. 7610-1)

The quartz-sericite alteration zone located by
diamond drilling is similar to the alteration zones
associated with Cu-Pb-Zn volcanogenic sulphide
mineralisation in the Rosebery to Hercules Mine areas
17 km to the SSW. The diamond drilling completed to the
end of 1984 had not closed off the alteration zone,
particularly to the east or southeast of DDH B8P 254.
Furthermore, the drilling had failed to define the
stratigraphy or structure adequately. An untested
downhole SIROTEM EM anomaly was located to the east of
BBP 254. CSR considered that further drill testing was
warranted based on the available information.

5.2 . Central Vnlcanics in Boco Area

The remainder of the southern-southeastern section
of the EL was still considered to have potential for
volcanogenic massive sulphides mineralisation, but as
the complete area had been covered by grid-based
surveys, it was considered that this potential was at a
greater depth. Consequently new geophysical techniques
would be required to adequately test the area.

5.3 North Pinnacles Area

The anomalous gold values located by diamond
drilling provided some encouragement, but the area was
not considered to be of significant potential.
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The remainder of the EL, the geology of which is
either Dundas Group rocks'or Tertiary basalt cover, was
not considered to have either untested potential or
prospectivity for volcan~genic precious and base metal
or replacement tin mineralisation.

Consequently, CSR's target was a base metal deposit in
the 80co Siding area, but it was prepared to examine other
areas of the EL. However, the terms of the Joint Venture
required significant expenditures during the earning phases
of the farm-in, including diamond drilling of the Boco
Prospect within the first six month period.

- 8 -

Remainder of Title5.4

CSR's philosophy was that the Boco alteration zone was
the major target and that initial effort should be directed
at resolving its significance. If the Boco Prospect produced
encouraging results, then the potential of the surrounding
area of Central Volcanics would be enhanced. Conversely if
the Boco Prospect was downgraded, then CSR would withdraw
from the Joint Venture as the Joint Venture required
continued rapid expenditures which would not be justified.
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Other than a review of the available data, exploration
by CSR was limited to the area of the Boco Prospect. Work
completed included:
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EXPLORATION COMPLETED 1985

6.1 Geological Mapping

The northern alteration outcrop immediately west of
Boco Siding was carefully inspected for any consistent
structural data which may have enapled interpretation of.
the diamond drilling data. Exposur~s created by road
construction for the Forestry Commission immediately
west of Boco Siding were mapped (see DRG No. 7610-1).

6.2 Drilling Access and Site Preparation

Access tracks and drill sites were bulldozed for
the three diamond drill holes completed. No new
exposure of Cambrian rocks were obtained from this
bulldozing.

6.3 Diamond Drilling

A total of 1601 metres of drilling were completed
in three holes.

Overburden penetration was achieved by a
combination of roller drilling (casing advancer) and
diamond drilling. Penetration of the glacial overburden
was slow and several weeks of drilling in each of DDHs
BBP 278 and 279 was required to reach bedrock.

Holes completed were as follows:



Drill hole collar coordinates were provided by EZls
West Coast Mines Survey Department.

DOH BBP 278 and 279 were drilled essentially
concurrently, due to the need to complete the proposed
drilling programme within six months. BBP 280 was
drilled after completion of the other two holes. Drill
core logs are included as Appendix I.

Azimuth 315 0 AMG
Angle _50 0

Tota 1 Depth 501.0 m

BBP 279

Collar co-ordinates (AMG) 384109.7 mE
5 386873.8 mN
398.4 RL

Azimuth 287 0 AMG
Angle _50 0

Tota 1 Depth 700.0 m

BBP 280

Collar co-ordinates (AMG) 383621.8 mE
5 386624.0 mN
399.6 RL

069017

384227.9 mE
5 387217.9 mN
406.2 RL

284 0 AMG
_50 0

400.0 m

- 10 -

Azimuth
Angle
Total Depth

BBP 278

Collar co-ordinates (AMG)
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P.V.C. casing (40 mm O.D.), to enable downhole EM
geophysics to be undertaken, was inserted into the top
567 m of BBP 279. DDH BBP 280 was not cased due to
problems in pulling steel casing and the collapse of the
hole. DDH BBP 278, which intersected no altered or
mineralised lithologies, was not cased for geophysics
following discussions with EZ geologists.

BBP 278 and 279 were targetted to test the
interpretation of an east-facing sequence with a north
easterly strike. The mOdelled position of a possible
massive sUlphide body was to the east and north of Boco
Siding. BBP 279 was sited to locate the eastern limits
of the altered rocks intersected in BBP 254 and to test
the down hole SIROTEM EM conductor to the east of BBP
254.

Following the drilling of BBP 278 and 279, which
effectively tested the target postulated by CSR, the
project was reviewed. CSR interpreted the eastern limit
of alteration in the Boco Siding area to be fault­
controlled, and with the lack of any geophysical or
geological targets no further drilling could be
justified on this model.

The following areas of the Boco alteration zone
were then considered as possible targets.

(1) The continuation south of the section drill
tested by BBP 246 and 247. The available induced
polarisation data (gradient array and
dipole-dipole) indicated that the pyritic zone in
BBP 246 and 247 continued to the southwest and
had not been tested by BBP 253. (BBP 253 was
abandoned before the target depth was reached.)
However, consideration of the drilling, induced
polarisation and mapping data suggested that the
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anomaly represented a greatly reduced thickness
of glacial overburden over weakly mineralised
rocks. Thus, the anomaly was not further tested
as there seemed no potential for the target
deposit in the relatively small area.

(ii) To the NNW of the section tested by BBP 254.
Geological mapping undertaken by CSR of exposures
on a recently constructed Forestry Commission
access road to the west of Boco Siding had
indicated possible NW striking, steeply SW
dipping volcanics. These outcrops, which are of
very limited extent, are overlain by volcanics
striking to the NE-SW and dipping 25-50 0 to the
NW. These exposures indicated that the induced
polarisation surveys should have been effective
on the areas with relatively thin (i.e. 1-10 m)
of glacial cover. As no IP anomalies were
present in the area no drill targets were
evident.

(iii) The zone between the section tested by BBP 250
and 251 and BBP 248. The lithologies intersected
in BBP 251 were considered the most economically
interesting and included a section of epiclastics
with massive pyrite clasts and a banded pelitic
ash horizon. BBP 280 was drilled to test the
zone between BBP 250-251 and BBP 248 and aimed at
intersecting the same stratigraphy as BBP 251.
BBP 280 was collared to drill through the fault
zone interpreted to be the eastern limit of the
alteration zone intersected in BBP 248, 250 and
279.

6.4 Core Logging & Sampling

In addition to logging and sampling of CSR's DDHs
BBP 278, 279 and 280, the previous drill core was
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examined and sampled where appropriate. Representative
lithologies from each drill hole completed prior to 1985
were mounted on masonite boards. Split drill core
sampling was carried out on core from DDHs BBP 278 and
279. A mixture of split and chip sampling was
undertaken on BBP 280. Chip samples were taken over
intervals of 2 to 5 m from which the sample consisted of
2 to 4 cm of half the core taken every 50 or 30 cm.

6.5 Geophysics

No new geophysical surveys were undertaken, but
core from DDHs SSP 278-280 was tested with a magnetic
susceptibility meter. SUlphide-bearing intervals were
tested for conductivity with a multimeter. The pre-1985
geophysical data were reviewed. Although hole BSP 279
was cased, no further downhole surveys were undertaken.

6.6 Geochemistry

Selected samples from all CSR DDHs and most of the
pre-1985 DDHs were analysed for major and trace elements
to enable rock type and alteration categorisation.
Mineralised, visually altered intervals were analysed
for selected major elements and trace elements.
Standard and blank samples were inserted into both
batches of samples analysed (Appendix II contains the
analytical results). Several samples of SSP 278 were
supplied to A.J. Crawford of the University of Tasmania
for geochemical studies which comprised part of a
university project. Dr. G. Green of the Tasmanian
Department of Mines undertook analyses of sulphur
isotopes on selected specimens from the pre-1g85
drilling and from BBP 280.



Consultant Dr. J. Barron undertook petrological
studies of specimens from the CSR DDHs (see Appendix
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6.7 Petrology
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7.2 Diamond Drilling

This mapping demonstrates the presence of an
angular unconformity which will be discussed in the
following section on geological interpretation.

DDH BBP 278 was drilled to test the postulated
extension of the alteration zone to the NE of Boco
Siding (see DRG No. 7610-1). The hole intersected
glacial overburden to 103 m and from 103 to 501 m
(E.O.H.) penetrated variable feldspar phyric acid lavas

069022- 15 -

RESULTS AND INTERPRETATION

7.1 Geological Mapping

However, outcrops in the road cutting between 5 387
050 mN 383 240 mE and 5 387095 mN 383 380 mE indicate
that an earlier sequence of volcanic rocks underlies the
NE-SW striking and NW dipping volcanics. An oriented
specimen taken from an outcrop of "pale grey, siliceous,
streaky amygdaloidal lava" showed a primary foliation
which strikes NW-SE and dips at 70 0 to the SW. This
foliation was observed by slabbing the oriented
specimen. A section of "cleaved ash flow tuffs" is
overlain by uncleaved pyroclastics 40 m to the NE of the
previous outcrop.

Mapping of the new Forestry Commission access road
immediately west of Boco Siding essentially confirmed
the SW-NE trending topographic ridge, where exposed, to
be a mixture of acid lavas and pyroclastics. Ash flow
compaction foliations and flow banding indicate these
rocks to strike NE-SW and to dip relatively flatly
(26-50 0

) to the NW. These observations are in accord
with the previous 1:10,000 scale mapping (see DRG No.

7610-1).

.7.
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with minor basic intrusives. No significant alteration
or mineralisation was recorded.

DOH BBP 279 was drilled to test the eastwards
continuation of the pyritised alteration zone
intersected by BBP 254 and the downhole SIROTEM EM
anomaly reported to the east of BBP 254 (see ORG No.
7610-4). The hole intersected glacial overburden from 0
to 111.5 m, unaltered rhyolitic ash flows and lavas with
minor epiclastic and basic intrusives from 111.5 to
587.3 m, lavas and fragmentals from 587.3 to 619.7 m
and ash flow tuffs from 619.7 to 700 m (E.O.H.).
Between 541.0 and 604.0 m, a shear and fault zone is
probable. Alteration with no significant mineralisation
other than pyritisation occurs from 587.3 to 645.8 m.
Between 442.7 and 452.2 m, a fracture zone within lavas
has 5-20% pyrite as stringers. No Au or Ag were
detected within this zone and the base metal assays were
20 ppm Cu, 110 ppm Pb and 400 ppm Zn over the interval.

OOH BBP 280 was drilled to test the area mid-way
between BBP 250, 251 and BBP 248 (see ORG No. 7610-1).
This hole was drilled on the basis of the favourable
rock types intersected in BBP 251 and was intended to
provide geological data to enable interpretation of the
stratigraphy. It was also hoped that the postulated
fault interpreted as the eastern boundary of the
alteration zone would be intersected. The hole
intersected glacial overbur~en (0-74.9 m), brecciated
acid lavas (or vitric tUffs) with minor intervals of
basic and acid intrusives (74.9-171.0 m), vitric tuffs
with minor intervals of basic and intermediate
intrusives (171.0-268.6 m), epiclastics and vitric
tuffs (268.6-302.5 m), banded vitric tuffs (302.6-
319.5 m), epiclastics (319.5-329.0 m), vitric tuffs with
minor intermediate lavas (329.0-350.9 m) and ash flow
tuffs from 350.9 to 400 m (E.O.H.).



I
~I ~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

069024
- 17 -

The major lithologies are altered and pyritised

between 74.9 m and 350.9 m. Other than pyrite, no
mineralisation was recorded. From 74.9 to 206.0 m, the
lithologies are tectonically brecciated suggesting a
fault zone. The hole, at least in part, can be
correlated with the hole to the north, BBP 251. A 2 cm
thick band of massive pyrite was present at 302.5 m at
the contact between vitric tuffs and epiclastics.
Clasts of massive pyrite occur in the epiclastics uphole
from the band of massive sulphides. Grading of these
clasts could be interpreted as indicating an uphole
facing, but this is not considered conclusive.

7.3 Geochemistry

Geochemical analyses confirmed that no significant

mineralisation was present in the three holes drilled by
CSR.

Analyses of the pre-1985 drilling and the drilling

done by CSR showed that visual logging of drill core had
correctly identified the limits of alteration (see drill
logs, Appendix I). No statistical study has been
undertaken on the geochemical data, but it is obvious
that visually identified alteration can be correlated
with depletion in Na 20 and Sr.

Whole rock analyses were undertaken on selected
specimens from most of the drill holes. Results of
these analyses are tabulated in Appendix IV. CSR
analytical standards were run with these analyses and
indicated some problems with the accuracy of the
laboratory employed. Comparisons of the expected and
recorded values for the main standard employed are
contained in Appendix V.

If the analyses of the so-called "immobile
elements" are accepted as reported by the analytical



FIG.2 COMPARISON OF BOCO & QUE RIVER VOLCANICS
EL 12/ 72 BULGOBAC TASMANIA

plot of Zr!Ti02 vs Nb!Y for host volcanic rocks at Que River
(after WinchesEer and Floyd, 1977). The samples plot in a
very restricted array in fields defined by fresh andesites.
dacites and rhyodacites.
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laboratory, then the rocks can be characterised as per
Winchester and Floyd, 1977.

Figure 2 shows the approximate field of the main
80co volcanics, excluding the basic and intermediate
intrusives, plotted for Zn/Ti0 2 versus Nb/Y. The
diagram used is taken from Whitford et al's (1982) study
of the volcanics of the Que River volcanogenic deposit
10 km to the NE. The 80co volcanics plot in the upper
section of the Rhyodacite-Dacite field in contrast to
the Que River volcanics which plot mainly in the
Andesite field.

Even if the analyses used for the 80co volcanics
are re-calculated in line with the analytical errors
indicated by the CSR standard, the effect is only to
move the field for the 80co volcanics slightly down
towards the Andesite field.

Although not shown on the above diagram, data for a
limited number of acid volcanics in the
Rosebery-Hercules area were plotted and these indicate a
similar field to the 80co volcanics.

The results for samples collected by Dr. A.J.
Crawford of the University of Tasmania were not
available at the time of writing this report. However,
these analyses should be more accurate than those
obtained by CSR.

Sulphur isotope analyses on samples from the
pre-1985 drilling were completed by the Tasmanian
Department of Mines. These analyses indicate the
sulphur to be "light" in comparison to that of the base
metal deposits within the Mt. Read Volcanics. This
suggests the pyritisation was not generated by a
seawater-dominated system. The sulphur isotope results
are shown in Table 1.



7.5 Geological Interpretation

The results generated by CSR are best separated
into those relating to regional interpretation and those
limited to the Boco alteration zone.

Magnetic susceptibility measurements made on the
CSR drill core indicate susceptibilities of zero for all
rock units except some narrow basic intrusive. Basic
intrusives within the altered volcanics have zero
susceptibilities indicating the probable destruction of
magnetite after intrusion.

Tests with a multimeter on the pyrite stringer zone
between 442.7 m and.452.2 m in BBP 279 indicate
significant conductivity due to the pyrite veining.
Consequently, this stringer zone is considered to be the
source of the downhole SIROTEM EM anomaly recorded to
the east of BBP 254 (DRG No. 7610-4)

069027- 19 -

TABL~ 1
SULPHUR ISOTOPE ANALYSES
BOCO DIAMOND DRILL HOLES

Sample t 4sNo. DDH m

1 BBP 246 304.5 +0.2%

2 BBP 247 140.2 +4.7r.

3 BBP 251 93.5 -l.2%

4 BBP 251 265.2 -0.7r.

3 BBP 254 300.4 - 0• 1"10

Values precise to + o•1"10-

7.4 Geophysics
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7.5.2 Boco Alteration Zone

Visually and chemically the alteration is
identical to that observed at Rosebery Mine, except
that it is dominantly silica-sericite with no
chlorite.

Prior to the CSR drilling, the Boco
alteration zone was considered to have potential
for the discovery of a significant base metal
deposit.

069028- 20 -

7.5.1 Regional Geology

Whole rock analyses indicate the volcanics
at Boco are similar to the Primrose Pyroclastics in
Rosebery-Mt. Read area. The Boco volcanics are
essentially rhyodacitic in composition in contrast
to the predominantly andesitic volcanics which host
the Que River deposit.

The angular disconformity mapped on the
Forestry road is interpreted to represent the
angular disconformity between the volcanics which
host the Hercules Mine and those of the White Spur
area to the south and west of Hercules. Corbett
(1985) had previously correlated the White Spur
volcanics with his "Western Sequence". However,
recent interpretations by Corbett (pers. comm.)
indicate the Western Sequence to be restricted to
the area to the SE of the Henty Fault. The
volcanics at White Spur are now considered to be
the basal sequence of the Dundas Group.
Consequently, the NE-SW striking volcanics to the
west of Boco Siding are now interpreted as basal
Dundas Group. Corbett (1984) shows this contact as
several hundreds of metres to the NW of the
Forestry road.
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Drilling of BBP 278 located no alteration/
mineralisation and did not help explain the

stratigraphy or structure.

Drilling of BBP 279 indicated the eastern
limit of the alteration to be a major fault zone.
The footwall of the alteration zone in BBP 254 and
279 indicated a moderate dip to the east.

It is possible that these faults are related
to the postulated fault along Boco Creek to the
SSW. McIntosh Reid (op cit) reported Samuel
Smith's lode to extend up Boco Creek with a strike
of 20 0 E of N and a dip of 70 0 to the NW. It is
suggested that the Boco alteration and pyritisation
is a continuation of Samuel Smith's lode.

Correlation is possible between DDHs BBP 251
and 280. The "banded vitric tuff" in BBP 280
(302.6-319.5 m) is correlated with the "pelitic
ash" in BBP 251 (262.35-273.2 m). The core angles
from primary layering indicate either vertical or
horizontal stratigraphy. If, as is considered more
likely, the layering is vertical then the unit
correlated above has a northerly strike.

069029- 21 -

The eastern limit of the alteration zone is
recorded as a fault in DOH BBP 250 and probably in
DOH BBP 248. CSR's analyses indicate the volcanics
immediately east of the fault are not significantly
altered. Consequently, a vertical fault has been
interpreted (DRG No. 7610-1) as being the eastern
limit of the alteration in the northern section of
the alteration zone. Previous drill core logging
by EZ had recorded a fault as forming the western
limit of the alteration in BBP 242 and BBP 246.
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Similar SUlph~~lclasts occur in BBP 251 and
were also observed in core selected from near the
bottom of BBP 254 to the north of BBP 251.

No similar lithologies were observed in BBP
248 to the south of BBP 280, but this can be
explained by the vertical fault which truncates the
alteration to the east.

The interpretation of north-striking,
vertically dipping stratigraphy supports the
occurrence of an angular disconformity as mapped on
the Forestry road.

069030
- 22 -

The northern alteration zone, as shown on
DRG No. 7610-1, appears to have a western limit
which parallels the stratigraphy in BBP 248, 280
and 251. The western limit of the alteration then
swings rapidly to the northeast in BBP 254 and is
interpreted to trend easterly to the vertical fault
which forms the eastern boundary of the alteration.
The section drilled by BBP 254 and 279 indicates
that the footwall of the alteration dips moderately
to the east. However, as BBP 279 has been
projected onto the cross-section (DRG No. 7610-3)
this alteration footwall could be considerably
steeper if the strike has swung dramatically from
north to east.

In BBP 280, a 2 cm thick band of massive
pyrite is present at 302.5 m at the contact between
banded vitric tuffs and epiclastics. Clasts of
massive pyrite occur in the epiclastic uphole from
the band of massive sulphides. Grading of these
clasts could be interpreted as indicating an uphole
(east) facing, but this is not considered
conclusive.
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Facing data to the west of the vertical fault
suggest the stratigraphy could well face east, e.g.
BBP 280.

The lack of a seawater-dominated circulating
brine system strongly mitigates against the
probability of finding base metal mineralisation
associated with the Boco alteration zone even though
the volcanics can reasonably be equated with the same
lithologies which host the Rosebery and Hercules
Mines.

The limited number of fluorine analyses done on
core; 1 analysis from BBP 279 and 11 analyses from BBP
280, appear to indicate anomalously high fluorine
levels in comparison to other available data on
similar volcanic rocks (see Appendix IV). This could
be reflecting magmatic fluids related to the
pyritisation and alteration.

Thus, in the northern area of alteration the
lithologies are interpreted to be vertically dipping
with a northerly strike. The alteration zone is
truncated at the east by a vertical fault and appears,
at least at its northern end, to have a footwall
contact which dips moderately east and thus cross-cuts
the vertically dipping stratigraphy.

069031
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The lack of any significant base or precious
metal mineralisation at Boco is discouraging. The
sulphur isotope analyses suggest the pyritisation and
thus the quartz sericite alteration is not related to
a sea water dominated circulating brine system. The
sulphur isotopes suggest the source of the sulphur is
magmatic and although the alteration could be due to
circulating meteoric water, it is considered the
pyritisation and alteration are more tikely due to
magmatic sources.
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8. POSSIBLE FURTHER INVESTIGATIONS

069032

The following geophysics should be completed at the Boco
prospect.

analyses (being undertaken by
Samples for these analyses

Additional sulphur isotope
the Department of Mines).
were taken from BBP 280.

( a )

CSR, having downgraded the potential of the Boco
alteration zone, considers the following investigations are
warranted in order to understand the Boco-type alteration
zone and thus be able to identify similar zones without
considerable diamond drilling expenditure.

(a) Downhole SIROTEM should be completed on BBP 279 to
confirm that the pyrite stringer zone (442.7-452.2 m) is
the source of the SIROTEM anomaly located during logging
of BBP 254.

(b) The probability that the clay-rich zone towards the base
of the glacial overburden is channelling the electrical
geophysics and thus preventing penetration into the
underlying Cambrian volcanics, should be tested. This
could be established by resistivity measurements on an
area of varied clays exposed along the recently
constructed Forestry Commission road west of Boco
Siding.

(c) The Department of Mines, as part of the Mt. Read
Volcanics Project, will undertake oxygen isotope studies
on the Boco alteration zone as an example of a
basemeta1-barren system in the Mt. Read Vocanics.

(b) Consideration has been given to Pb isotope analyses on
pyrite concentrates from the alteration zone. These
analyses should be undertaken to confirm that the
mineralising event is Cambrian and not Devonian in age.
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t~reom sediment SS fluorescence FLUOR
eavy mineral HM inductively coupled plasma lep

I AUTHORISED OFFICER__~&f,-"I"'-=i~'------

•
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I
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i

I

I
i

I

i

069076

AUTHORISED (j) g L
OFFICER~

CLIENT ORDER. No. PAGEREPORT DATE

9.5~~35

Zn Co Ct-. t·j i

14~' 2(1 40 35

'<:30 ~:5 1i.J5 "('5

1 ~:::i€i 1~ 25 :3121-'

6(1 15 15 20

3(H) 21;;~ 25 2':i

1 4L~i 1L) 25 ';::~i

20L:;:i '-,I::" 5(i iS~3'::.,_1

275 1(1 .-,1:='
2~~i~"."

17'5 1 ~J 2(i ::;:~~::

~~D 1 l1 ~"2(1 :i~,;,i

':Y5 l i) ,:,~ -.t::'
· · :::.. .._,

1 5S 1 C1 ,~·(S -,;;::"
.~, --~,

1 i. ~::; ",!:::" · .~.

~:\j. .:',••1 c· ·

:;;"':i :::0 ,I ~ 1.'=;

;:'0 ·f ':~1 :::0 :~:·a.•
':;5 1 'J .i. . .. ~J ,...

i ?O "
;:;.~ ~~.

;::
~::'.

15(:1 ::::: ,:; :-l.::~1 -c:

, .:::~ 5 .'
.,

" .• ".... ....

~: ~) :::0 40 d.i
.

~;::ij i. (1 _.:,c: I::: .•

?C1 l ~j ;
.,":"

::1:)·

J. i i.;'i :21.;:1 c; ~:j .'·

1 6 5 25 9':;:; d'::;

'::l) c ",r:::-
. .> .'

L :::1

' ••J

"

5

'~.',..,

'."

....,

20

REPORT NUMBER

ANALABS,,_01_ ,oId ......._.CO..... Lld.

ANALYTICAL DATA

'~.',",

5

073

SAMPLE PRERX

Results In ppm unless otherwise specified
T ::: element present; but concentration too low to measure
X ::: element concentration is below detection limit
- ::: element not det.rmined

2 1::':i4652

3 1~;465::::

4 1::::4654

5 t :=:4655

6 184656

7 1:=:4657

8 18465:::

9 1::::4659

10 1::::4661-3
.

11 :I. :~:4661

12 1::::4662

13 l t::46E:::;:

14 , :::46E:4•.

15 1. :=:461~"";5

16 , ;:;;; 4 ~.;. f~ :.':;

17 J. D-·+~::'~~:7

18 1. ~::: ;~ f.: t~: :::;

19
, ::: o:t.:: :;::::?,

20 ,
:=:4t.:;7~:1,

21 I. 34671

22 :I. :::'::46:;:(1

23 1. :=:46'::1

24 i ;::::4f~:::::2

25 1846::;:~:

~I

I
I

I--'---r---..,-------y--.J-..,-------y---t-----y---''---,----,---''---,--''''----

I
TUBE SAMPLE Cll Plo f'j.", Eli

I-N~o::.:..__+----No.:.:.--+_---+----t----I_--___i---_t---_+~--_+---+---
1::::46'::<1 15 30 . .'

I ~ 3'3 ., '..
J-.:--t-----I---+-"--t---I------J---+---+---+-,.,--+-'-'--

I
I
I
I
I
I
I
•
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1
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I
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069077

':",

...-'

,

,._ " r

AUTHORISED
OFFICER

Cr N i

35 25

1 15 ::a]

55 40

::::5 3t.~1

125 C'C'

"-"-'

1 5 212:1

45 :35

45 ';:5

1 (1 2(1

35 :3'3

.~~

:;:~t.3";;"-'

;=:€t c·t:'_1,_'

~i5 6~1

-:::(1 :::(1

~:O ~:::;

?(I ~::~J

41:) :;~~!

-." 40'--'-

:::io) 3 r:5

30 ::5

REPOIIT DATE CLIENT ORDER No. PAGE

10

10

10

10

5

5

5

5

9.5.85 13\)243 I 2 OF

5

',' 40,"

110 480

X 45

.~. :35....

~ 170'-'

5 ~:::0

;;.,: 4€1

5 90

•...' -:::~),",

;,.,; 30

5 20

1 (1 5t.~1

>< 4t.)

5 4"-'

113 1 ~)r::j

20 .':;-:0

ANALABS
A_oIMcdl ...._.c......."'.

ANALYTICAL DATA

1350+ 1.28~* 0.51~+ 15

'...'

':.:'

~-,

,

Cu Pb Zn

REPOIT NUMBER

5

1999.0 08 3057

5

5

5

"'),',

Results in ppm unle.. otherwise specified
T = .Iement p......,t: bu. concentration too low to measure
X = element concentration is below detection limit
- = element not determined

1:::'4684

SAMI'lE PREFIX

SAMPLE
No.

1:34685

184686

H;:.1712

184704

1847('2

H::4?16

184701

184705

184706

1847 1 ~J

184703

1S4707

184709

I
I
It
I TUBENo.

1

I[ 2

3

It 4

I
5

6

I 7

8

I 9

I
10

11

I 12

13

I 14

I
15

16

I 17

18

I 19

I
20

21

I 22

23

I 24

I
25

I
•



I
I

ANALABS
A_.W.cD __.eo..... LIlI.

ANALYTICAL DATA

069078

PAGE

AUTHORISED f] 0.
OfFICER ~~~_

CLIENT ORDER NoREPORT DATEREPOIlT NUMBERSAMPlE PIlEFlll

x '; .lement concentration i. below detection limit
- := element not cMtermin.d

f Iqqq f1 08 3057 9.5 .. 85 1'-::'~1'-:'4'-::' I 3 Of t::------ . "-' -.;:.. . "-'

lTU8E
SAMl'LE CU Pb Zn Co Cr ~li A'::>I 8iNo. No. -

I STD '30::;:6 160 570 250 :30 275 165 1. ? ::~6

l 2 RPT 1:::::465 20 :~:o 15~1 :30 56 45 './ t••',", ,",

3 RPT 18467 ~ 5 20 20 25 70 :~:5 '.' '.,.'.... ,.,

f .. ",;TO :30:36 160 5:30 24') :~:iJ .-.~~ 15') 1.6 2t;,,;..._1._'

•5 F.~PT 1:::::471 5 113 '3') 113 E:5 45 O~2 '..',...•

6

I 7

8

I 9
fO

11

112

13 t·KITE: : :t n.;:..l':--':~e b'o." r'le ,.hod 1 ~=t,

11..
- ; - Ins J++ic. .ie. It ::;.;~m~' _e.i. ..

1
15

16

117

18

(19

1
20

21

l: DETECT IOt·4 5 5 = 5 5 5 ,._'

i 2.. DI I::;;E~::T I Ot-~

25 t'ETHOD 1 ~J 1 1,) 1 1':11 1~11 1['1 101 k L ';1":

t Results in ppm unl._ otherwise specified
T := element presen.; but concentration too low to measure

I
•



I
I

.

016
ANALABS

A.....ofMecOI cM ............ &CO.Pty.L...

ANALYTICAL DATA

069079

PAGE

AUTHORISED 11 0 J-
OFFICER ~f-----

alENT OIlO£R NoIW'OtIT OATESAMPLE I'RERX

preMnt
x = .1..,..,.. concentration is below detection limit
- :: element not determined

t 1999.0 08 :3057 9.5.85 1·"''1''''4·'' I 4 OF 6'_'_ r::;. ,_,

~TUllE SAMI'I.E AuNo. No. . .

1 184651 X

I[ 2 184652 'J

"
3 184653 OJ

It "
4 184654 "~'

"

I~
5 lE:4655 >::

6 184656 ~<

Il 7 1E:4657 '.',",

8 184658 ~.~

I 9 184659 >::

I
10 184660 >:;

11 184661 ::0:;

I 12 184662 :;~:

13 18466:3 I ....
i',

I 14 1'='4664 ;,.,;

15 1:::4665 ..
I

.....

16 1:::4666 ' , !
?', ,

I 17 l'34667 >:: I,

18 1E:4E:6:::: '...'
,"t

I 19 1:;:;4669 '..'
r't

20 1:::4670 '..'

I
,""

21 11::4671 t••',",

I 22 1846:=:(1 b::1 .. [i~3::::

23 184681 0.011

I 24 184682 f1" ee::: i

I
25 1846:3:3 (1 .. ~:::H3:3 I

Results In ppm lInl._ otherwise specified
T = element : but concentration too low to measure

I
•



I
I

ANALABS
A_"*",, __aCO...... Lld.

ANALVTICAL DATA

069080

PAGECLIENT ORDER No.REPORT DATEREPORT NUMBERSAMPlE PREFIX

x = etem.nt concentration is below detection limit
- .:= .I.ment not dei.mined

I

t 1999 • 10 108 ::::057 9.5. :::5 1':'1O'~4':' I ~ OF t:"-' .:::. "-' '-'

~BE
SAMI'U Au

No. No. - .

1 184684 >{

12 184685 '.~

"

3 184686 '.'
"

14 H"4?':31 .....
n

~:
1847~32 >~

1EI4712t:::l ,..
"

7 184704 >-:;

8 184705 '....
"',

9 184706 >:;

fl10
1847'-37 '...',",

11 1E:47t.3EI j::

l12
18471.39 >:;

184"710 ::<13

114 1::::4711 ::-:;

115
1"::4712 :~::

16 i :=1,4? 13 ::.,;

117
.

1~!4714 I .... ·::'

i:34?15 I .. ··::'18

119 1~'4?16 I,.."'=:

_20
1::::471:=: I,·'S

21
.

,
22

23

24

25

Results in ppm un.... otherwise specified
T = .a.m.nt pNMnt; but concentration too low to measure

•



I
I

078

ANALYTICAL DATA

069081

PAGE

AUTHORISED
OFFICER

CLIENT ORDER NoREPORT DATESAMPl.E PIlEflX

x = .lement COIk:entration is below detection limit
- :: .Iement not determln«l

It 1999.0 1:38 :::a.357 9.5.E:5 , ::::~3243 I 6 OF 6

I
TUBE SAMI'lE Au
No. No. -

1 ';:;T[I 30:36

I 2 RPT 18465

3 RPT 18467 ~

It .. ',;;T[I 30:36

I
5 RPT 10::471:

6

I 7

8

I 9

I
10

11

I 12

13

I .

14 I

.

I
15 ,

16
;

I 17

18

I 19

I
20

21

I 22

23 DETECTION o ~1~"71'::'. -- '-'

I 24 DIOESTIOr,

I
25 t'IETHOD :359A

Results in ppm unl... otherwise specified
T = element prMent; but concentration too low to measure

I
•



"dN.-of-.oIdHami'-&Co.""'. Ltd.

Phone (09)4587999 52 Murray Road. Welshpool. W.A. 6106 TelexAA92560

ANALYTICAL REPORT No.1 999.8 €"::' 3057A
1111 IIII'Ollf _ • IIAD IN CONJUlIICTJON WITH THI ACCOMPANYING ANALYTICAL DATA

ANALABS069082

I
~'~

OlIDER No. PROJECT

I CSR Limi-t:ed 17 A~ I ::::~:::1243 I E:OCO
80x 4°'~' GPO ., RECE\'JED :: .'-'--'

S?'dne~'" DATE REaIVED RESULTS REQUIRED

I ~j'3W 21:;:t01 I~ 2 1 MAY 1985 1-'

I IL; :- 1. 5. 85 A'::;AP

I
No. OF PAGES DATE No.

~#'r
OF RESULTS REPORTED OF COPIES TOTAL No. OF SAMPLES

I ~l ",;.' '- ir. I I:3 24

~ PRE·THEATMENT ANALYSIS

0THIll ItER. TO- SAWtI "",.
oaow N_ OllY CIIUSH ....n

VHISO
~M sa NONE ANALYStS PItEPARATION METHOI........ SECTION

::C Fl1846f:3-686 1 2 ::::: A9 8i ! ti2:
AHN7€t1-716. 71 E' 4 5 Ct.J Pb Zr"J (:;:1 ~j 1

I
Cr E11
1,/ 2t... As E:;~. "::;t H

•

!T' t·jb Rb r'lo ~'J

L-3. Sb Sn 401

I Au .YS9
F! 12ff::?, '3i~32 rl~J~~

Fe2(t::::' t·!t-!") (:.:;:'(1

I
, f<:2IJ LOI r1·'lo 41:':'h::

F'2~)3 4 ..:12
r··I·:..20 104

I C::::;F" L.imii:ed REMARKS

r·'! i ner"·3. Is Lt 1 \' 1 $ i on

RESULTS E:o:"< 4:::3 OF'C)

I '::>,,·dn~?':·' f·E',) 2(Hjl
Field Sample Despatch Sheet

TO 10493- A-t-t. The Chief G"?Q 10(:.'1 i :::-f::

1
1

RESULTS

TO

1
-

STATE OF SAMPLES ANALYSIS - PREPARATION ANAL YSIS - METHOD

whole eo,.. WC perchloric acid AI cold acid CA atomic absorbtion AAS
spliteor. SC hydrochloric acid A2 specific sulphide SS x-roy fluore'5cence XRF
cutting CU nitric acid A3 other mixed acids Ma spectrophotome'ry SPEC
rock Ro aqua regia A4 alkaline attock AA colorimetry COL1'011 SO nitric-perchloric AS volatilization VO chromatography CH-"
pulp PU HF mixture "6 ignition lG titration TIN
water WA HF under pressure A7 pr.ssed powder (XRF) PP other chemicals means CHEM
tissue TI fusion AS gloss fusion (XRF) GF miscellaneous MISC
stream sediment SS fluorescence FLUOR
heavy mineral HM inductively cQupledplQsma ICP

AUTHORISED OFFICER IiL.L
V1

•



I
I

080 ANALABS
A_01'%:0 oaId _ &Co,I'ty.ltd.

ANALYTICAL DATA

069083

PAGE

AUTHORISED j) tl '-
OFFICER ~

CLIENT ORDER NaREPORT DATEREPOlIT NUMIBlSAMPU PREFIX

x = element concentration i, below detection limit
- = element not determined

I /999.121 1218 :312157A 24.~.85 /:312124:3 I 1 Of 3

I
TUIlE SAMPlE

.

Na, Na. Na2~ V As Rb Sr y Zr Nb Mo

1 184680 2.25 8 2 13121 85 35 17121 10 6

I 2 184681 2.05 190 3 90 130 3121 15121 113 ~'<

3 184682 1.80 220 4 25 18121 30 159 10 ~"-I:

J4 184683 2.65 19 X 170 110 40 270 15 3

I 5 184684 3.55 8 X 100 200 35 200 113 X

6 184685 1.413 9 15 159 ·75 35 250 1121 113

J7 184686 2.313 5 2 1413 85 49 199 113 5

8 1847131 3.85 5 X 1113 210 413 299 15 X

l 9 1847132 1.95 2:313 X 30 160 35 1513 ? :~,

fO 1847133 4.39 170 X 55 230 49 140 7 X

11 1847134 0.29 313 4 150 513 40 170 10 7

l12 1847135 :3.95 25 40 95 913 25 230 113 9

13 184796 2.75 113 :3 160 lIe 413 2613 c· 6'-'

(14 184707 2.05 9 :3 160 95 40 260 10 7

f5
1847'38 2.813 15 X 150 12121 35 250 1(1 :3

16 184709 2.65 6 -, 140 75 :35 1713 ::: 9'"

r7 184710 :3.1215 15 ;:.( 17121 95 35 2113 15 15

18 184711 2.15 1121 8 1613 95 :35 1813 1'3 10

(19 184712 1. 75 30 2 1513 lee 35 2:3121 1'c1 "
It 20

lE:4713 2.35 20 2 14121 11121 25 1913 15 ~

21

~ 22

DETECTION 121.9123 5 ,-, 5 2 5 5 :3 :3~

l24 DIGESTION

25 METHOD 11214 4131 4131 4131 f401 4131 4131 4131 4('2

It Results In ppm unlen otherwise specified
T =.I~t present; but concentration too low to measure

I
•



I
I

081 ANALABS
A ctM.IonolMa::Dw....~.Co.Ply. Ltd.

ANALYTICAL DATA

069084

PAGE

AUTHORISED () U _L
OFFICER _---'~

CLIENT ORDER No.REPORT [)ATE

x ~ .Iement concentration ia below d.tectlon limit
- = element not determined

t 1999.0 08 3057A 24.5.85 13 0243 1
;2 OF 3

lTUH SAMI'LE Sn Sb aa La W t1g0~ . A1203~ Si02~ P205~No. No. -

1 184680 4 X 450 40 X 0.413 11.2 75.9 0.1321

l 2 184681 X X 4613 55 X 3.05 15. :3 55.9 1'.a61

3 184682 X 6 370 1613 X 7.413 10.4 49.9 0.572

f 4 184683 X X 1000 513 X 0. :30 12.5 72.2 0.0:::e

•5 184684 X X 8013 60 X 13.30 12.7 70.:3 13.066

6 184685 5 3 6513 35 X 0.25 11.8 78.8 0.034

I 7 184686 X X 960 35 X 0.20 11.7 78.9 0.02;3

8 184701 X 3 1150 70 X 0.50 13.4 70.8 0.076

I 9 184702 4 X 680 170 X 5.50 11.5 49.5 0.607

t 10
184703 6 X 480 40 X 2.35 14.6 56.9 13.427

11 184704 X X 320 45 X 8.70 11.6 72.0 0.060

J12 184705 5 6 3:30 30 v 0.70 12.7 72.8 0.1339"
13 184706 X v 921.3 50 ::--~ '1.).20 12.6 7~:. I.) 0.041"

(14 18471)7 3 ~-< 610 45 X 0.15 12.4 68.8 o. (134

t 15
184708 '-' X 560 40 ',' 0.70 1:3.7 7:3.4 0. 1214;~:,., ,.',

16 184709 5 X 940 30 X 0.10 11.7 75 .. 6 (1.1.]21

Ir7 184710 8 X 5ee 40 '" 0.45 1:3.7 7-3 .. ~] O~021,.,

184711 5 X 1350 45 X 0.45 12. (~ 7:3.5 1'1.02118

1(19 184712 4 '..) 4513 45 X 0. :?0 12.4 71-':1~ :3 0.055"

It :
18471;3 6 ;.-.: 600 65 X '3.65 1;3.8 72.6 0.12169

IJ :: DETECTION 3 3 20 20 1121 0.1215 '3. 1 0. 1 i.)" O'.35

Il24 DIGESTION

25 METHOD 402 402 401 4~H 401 406 4121S 4'38 402

I Results in ppm unl... of"-rwise specified
T ~ .Iement pntIient; but concentration too low to measure

I
•



I
I

ANALABS
A_oI_ ....._.eo..... Ltd.

ANALYTICAL DATA
i 069085

PAGE

AUTHORISED f) tJ "-
OFFICER _.~

CLIENT ORDER No.REPORT DATEREPOltT NUMBERSAMPlE PRefiX

x ::;; .lement concentration is below detection limit
- ::;; .Iemen' not det.rmined

f 1999.0 08 3e57A 24.5.85 /30243 I 3 OF .:-
.J

I
TUBE SAMPU

1<29" cae" Ti02" MnO" F.203" As LOr"No. No.

1 184680 2.30 2.05 0.21 0.05 2.25 2 2.70

(2 184681 1.90 3.70 0.92 0.19 9.55 3 6.2121

3 184682 0.68 7.50 0.64 0.30 12.00 4 8.713

l4 184683 5.25 1.35 0.30 0.05 2.90 X 1.45

J: 184684 2.90 2.55 0.29 0.08 3.60 X 2.90

184685 4.40 1.35 0.29 0.03 5.40 15 :3.25

l 7 184686 5.00 1.85 0.24 0.05 2.10 :2 a.213

8 184701 3.35 1.20 0.30 0.07 3.85 X 1.75

r 9 184702 1.05 8.45 0.68 0.37 11.60 X 8.75

fO 1847133 1.50 4.:35 1. 15 e.18 9.75 X 4.3:3

11 1847134 3.75 2.70 0.29 0.113 3.00 4 4.78

112 184705 2.15 1.713 13.31 13.(\4 2.70 40 2.21

13 184706 5.25 1.35 0.313 13.135 2.95 3 1.53

(14 184707 5.05 :3.05 0.30 0.09 2.80 3 3.21

tIS 1847108 :3.2121 1.40 0.34 0.04 2.1(\ X 2.62

16 184709 4.55 1. 113 13.22 13.134 1.65 3 1. 51

r 7 1847113 3. :30 1.00 0.24 0.04 2.15 X 2. &.37

184711 818 4.60 0.55 £1.2:3 13.07 4.15 1. :36

[ 19 184712 2.95 2.910 0. :33 0.08 3.35 2 3.51) I
I

t 20
18471:::: 3. 1<) 1.5t.Z1 &.]. :30 0.05 2.45 2 2.86 I

.~.

21 I
~.

~ 22 I

DETECTION 0.01 0.01 0.01 0.01 0.01 I23 0.01 2

IL 24 DIGESTION I
25 METHOD 408 408 408 408 408 401 408

II -- --
Results in ppm urness otherwise specified I
T ::;; .I.men' preaent; but concentration too low to measure

I
•



I
I 083

ANALABSA_oI_......_.CO.Pty.Ud.

ANALYTICAL DATA

069086

PAGE

AUTHORISED .0_.. ' l ......OFFICER --'-~...:p=~........ _. ,

CLIENT ORDER No.REPORT DATEREPORT NUMBERSAMPlE PREFIX

x - .Iement concentration IS below detection Iim.t
- = element not determined

I

1 1999. a as 31il57A 23.5.85 ba24:3 I 1 OF 3

J
TUBE SAMPlE

Na20 MgO 'f, A1203'f, Si02'f, P20~ K20 % CaD % Ti02% vNo. No.

1 1S4714 se0 x 4.25 71. 7 10.10313 121.413 1.25 10.66 75

I 2 184715 lee x e.75 42.5 13.121139 0.133 121.107 ~1. 87 1313

3 184716 21313 X 1.25 43.4 X 0.05 13.07 1.40 1413

r 4 184718 lee x 1. 15 4:3.5 X >-~ e. ('6 1.4121 IG0

l
5

6

I 7

8

I 9

fO
11

r2
13

(14
t15

16

1-
17

I

18

[19

20

l21

1
22
23 DETECTION 5') 0.05 (1. ':'15 (1. 1 0.10(17 0.101 (1 .. j.)1 0.~1 5

(24 DIGESTIml

25 METHOD 104 4138 4138 408 402 4138 41218 4·-IE 4\31

I Results in ppm unl"s otherwise specified
T = element present; but concentration too low to measure .. !-

•



I
I 084

ANALABS
A dlvl..... ol-oonald _Itan & Co.,.,.,. Ltd.

ANALVTICAL DATA

069087

PAGE

AUTHORISED t t --
OFFICER , "1--'

• I

CLIENT ORDER No.REPORT DATEREPORT NUMBERSAMPLE PREFIX

x :; el«tment concentration is below detection limit
- :; .I-.nent not determined

I 1999.0 08 :3€t57A 23.5.85 1:?E""4'~ I ""':'
OF

~:"-' ~. "-' ~

I
TUBE SAMPLE

MnO' Fe203' Rb $1" y Zr Nb r10No. No. As

1 €t.01 13.0 3400 20 413 :x: 95 >0' v184714 '. n

I 2 184715 0.03 51.0 1413 7 3 5 1113 X f~:.

3 184716 0.04 49.7 320 8 5 15 149 5 :.~:

I 4 184718 0.04 49.6 :310 7 :3 15 130 4 X

I
5

6

I 7

8

I 9

I
10 I

11 I

I
,

12
i

,
13

I 14

I
15

16

I 17 i

18

I 19

I
20

21 I
:

I 22 i
23

!
DETECT!O~~ 0.01 0.1 .-:' 5 3 5 5 ,3 h

~ ie,

I 24
D!GESTIO~~ I

25 r'lETHOD 408 408 401 401 401 4131 401 4'J1 402
Results in ppm unl.ss otherwise specified
T = .Iement present: but concentration too low to measure

I
•



I
I '.

085
ANALABS

A division of MacOonQld Homilton' Co. Pty.ltd.

ANALYTICAL DATA

069088

PAGECLIENT ORDER NoREPORT DATEREPORT NUMBERSAMPLE PREFIX

I 1999.0 /30243 /
i

08 3057A 23.5.85 :3 OF -, I.j

I
TUBE SAMPLE

Sn Sb Sa La W LOI%No. No.

1 184714 26121 2ee 3913 25 X 5.46
,

I 2 184715 4713 513 690 95 25 :3. :34

3 184716 18513 85 1250 8f! :35 2.60 I
I 4 I

184718 18513 95 12013 75 313 2.59

I
5

,

6

I 7

8

I 9

I
10

11

I 12

13 ,

I 14

15 I

I
I
I,

16
!

I

I 17 I
18

I,

I 19 ,
!

20 ,

I
i

21 I
,
,

I
22 ! •,

I I

23 !
!DETECTIml liJ 113 2(1 20 10 O.el

I 24
DIGESTIO~1 I I

,

25 METHOD 4132 4e2 4131 401 401 4':"3

I Results in ppm unless otherwise specified .
T .. element present; but concentration too low to measure

I
x = element concentration is below detection limit
- = element not determined

AUTHORISED
OFFICER

•



Telex AA92560

069089ANALABS
A divitlon of MacDonald Hamilton &Co. Pty. Ltd.

52 Murray Raad. Welshpool. W.A. 6106

---------
ANALYTICAL REPORT No. I 999. I) 88 :~: 168

1MS UPOtIT MUST I. lEAD IN CONJUNCTION WITH ntI ACCOMPANYING ANALYnCAL DATA

r." ....
U~\)

Phone (09) 458 7999I
I

I

I
I

CSR L-tcl.
GPO Box 48:3
S}--'dney
N.S.W. 2001

ORDER No.

:30824

DATE RECEIVED

8.7.85

PROJECT

7610

RESULTS REQUIRED

ASAP

NDAn;No Of PAGES

I
o.

Of RESULTS REPORTED OF COPIES TOTAL No. Of SAMPLES

3 I I 89 I
~r_ PRE-TREATMENT ANALYSIS

..... """"E I'U\. 0"" _.,FERTO

""" C1lUSH SPlIT ~EVE SEE """" ANAlYSJ5 PREPARATION ""HOD'ElOW NUMEIS Vi.... _.
SECTION

,- 212801-29 .• 31-39 1 .-:. 3 C'.,j Pb Zr. Cr" ~li 181~

212901-09,11-19, 4 5 Ag 1&':;:12

4
21-39 .• 41-49 ALl :359
212830,,, 910 0" 920 of' 1 T1 135
94e .• 95e V 401,

I
I
I REMARKS

RESULTS

I As Abol..r€'

TO At.:-t", R. ;-Ji 1li ...",s

I
I

RESULTS

TO

I
STATE OF SAMPLES ANALYSIS - PREPARAnON ANAL vSl5 METHOD

Ie core WC perchloric add Al cold acid CA atomic obsorbt,on AAS
it cor. SC hydrochloric acid A2 specific sulphide SS x-ray f1uore!>cence XRF

cutting CU nitric acid A3 other mixed acids Mo spectrophOlomelry SPEC

(r
Ro aqua regia A4 alkaline o"ock AA colorimetry COL
SO nitric·perchloric AS volatilization VO chromatography CHR
PU HFmixtur. A6 ignition IG titration TTN
WA HF under pressure A7 pre.oed powder (XRF) PP' otherchemicais 'TH~ans CHEM

tlsa.,. TI fUSion A8 glass fusion (XRF) GF miscelloneous MiSe
eam sediment SS fluorescence FLUOR

mineral HM inductively coupled plasma ICP

I
AUTHORISED OFFICER_J{).jh:.!!lf!bL~ _



I
I

ANALABS
It. division of MacOonaId HamIlton. Co. ,.". Ltd.

ANALVTICAL DATA

069090

PAGE

AUTHORISED ~L
OFFICER __/~~__

CLIENT ORDER No,REPORT DATEREPORT NUMBERSAMPLE PREFIX

x - .Iement concentration II below detection hml'
- ~ .Iement not determined

I

If 1999.0 08 3168A 5.8.85 130824 I 1 OF 4

JTUBE
SAMPLE CU Pb Zn Cr Hi A9 Au Tl V

No. No.

1 212801 18 9 17 6 37 X X 13.5 20

J 2 212802 8 2 10e 5 29 X 0.04 0.5 95

3 212803 10 5 47 16 42 0.2 X 0.5 513

r .. 2128134 19 32 81 14 56 0.1 0.04 13.5 50

•
5 212805 18 39 145 7 35 X 9.94 13.5 15

6 212806 7 29 83 2 19 X X 0.5 75

.J 7 212897 8 29 113 2 9 X 9.92 13.5 65

8 212898 8 11 134 2 7 X 9.96 0.5 20

II 9 212809 12 11 450 1 8 9.2 0.136 0.5 30

t 10
212810 5 8 23 2 6 X 0.02 1.0 35

11 212811 7 6 35 3 6 :.: X 1. 10' 9

Ir2 212812 4 4 49 2 7 X X 1. '3 213

21281 :~: 6 1 25 1 7 :..; X 0.5 2013

I[ 14 212814 4 3 25 1 6 0.1 X 0.5 :..;

It ::
2128.!~) :3 ~..; 9 16 5 ~..; :><; 1•••• 9,",

1- -
212816 6 4 13 1 6 X 0.02 1.0 6

Ir
7 212817 8 8 27 1 6 :..; 0.02 1. 'J 6

212818 4 3 19 1 6 ." X 1.0 618 "

IL 19 212819 4 4 18 1 7 ,,' '" 1. 'J ><, , ",

20 212820 7 8 :33 1 8 X 0.02 1.0 ,x,

It 21 212821 4 11 59 4 20 X X 1.0 6

I~ ::
212822 4 4 26 X 6 0.1 X 1.0 :x:

212823 6 2 15 X 6 0.1 :x: 1.0 ><.
I~ 24

212824 7 7 :31 1 5 X X 1 . ~~1 6 -
25 212825 8 7 205 1 7 0.1 :x: 0.5 15

II Results In ppm unl... otherwise specified
T ~ .Iement preHnt: ~t c~ncentrationt~ lo~ t~ measure

•



4

069091

REPORT DATE CLIENT ORDER No. PAGE

5.8.85 13121824 I 2 OF3168A

REPORT NUMBER

ANALABS
A dMtion of MocODMIkI HornIlton • Co. ftty. Ltd.

ANALYTICAL DATA
SAMPLE PRERX

088
I
I
1

.
19990121 1218

1
TUSE SAMPLE Cy Plo Zn Cr Hi A'91 Au T 1 V

-.:.:N=o.~__:.:.No::"__t-__-+ + +-__-; -+ +-__---lI-__-+ -;
1. 212826 7 3 8 1 6 X X 1.121 15

90.5x X6x11392128283

1_-"2-t2,...1_2_8_2_7__+8 +x +1_4__--+1 +7 +x +x +a_.5__+2_a__---i

1~.;.,4-.j.2-1_2_8_2_9~~~7---,.9----+5_3--"'"""iFl~--+7---_.,..X--_~,.X- __-+121_.5__+1_5__-+

1 _5=---~2;,;1.;2;,83;,~~k=Jf~'1~a~5~a=+4,;;9~2;;;;a~+5;,54~e~=+5;,,;;5==;;f3=5~=+4,;;.6,;;.e~. 121;...+1;";;0,.;;13,.;;6_+13..05__!-1.4.0.........,.

6 212831 6 6 47 1 7 X X 005 1121

121.5X X91921415212833

1~_7_+2-12-8-3-2--_+6---_+9---_+2-7--+_X--_+6---+_0-0_7_--t_X__--t_e _o_5_--t_X__--t
8

1__9 --+2_1_2_8_3_4_--if-5__-+9 +~,I;.L.;t·'):.-_l-l__-+7 +X I-X__...,_1_.~_"'_-+~'<;_'__-+

1

_
1
_°-+2_1f(J&i:8",~.!5l!!"!J',,~)-+8-__-+-15--_+3-5--_+-1--_+8----+X----+a-o121_2_-1_121_._5_-1_

313
__-1

11 212836 13 5 110 3 11 X X 005 1213

l_l_2---l_2_1_2_8_3_7__t1_2__---l_5 +-1_9__-+2 +7 t~'< +X +-1_0_0__+2_13__-I

13 212838 4 16 14 1 4 X X 0.5 10

10

9

2. ~3

0.5

1.9 12100225

61

520

301

61

4

80

212901

21291212

15

16

l_l_4-1i--2_1_2_8_3_9__t7 +1_4__+6_7__-+_1 i--5 tX +X +-O_"_5__-+6_-__--'

1
1---+------+---1----+----+----+----+-----<1----+----+----<,

l_l_7-1_2_1_2_9_0_S_'_-t8 +X +-5 -t-1 1-5 te_'0_1_-i_><: t"_·:__-+_10 _

18 2129134 7 i·; 6 1 6 X," 0" 5 10

25

11-_21_+-2_1_2_9_0_7__+1_0__+3 -t-1_7__+X t8 +X +-><_:__--tIJ_-_"_5__+-2_0 _

1_2_2-1i--2_1_2_9_0_8__+-L_"I__+5 +-1_2__--t_l l-l_e__-tx +X
t

''< +7_a _

23 212909 4 3 71 1 26 X ><: 0.5 1713

1 19 212905 16 1 7 1 7 0. 1 X 0 " 15
---+------+----+----+----+----+----+----1----+-.-.--.--+-~---

20 212906 9 1 8 1 7 ><: X 0.5

51313.5

AUTHORISED gl I i...
OFFICER r:..r-----

X X11312745

Results in ppm unless otherwise specified
T == .Iement present; b"!. c~nc."tration t~ low to measure
X = .Iement concentratIon I' below detection limit
- = element not d.t.rminttd

21291125

I

1_2_4--t_2_12_9_1a_\,1-_-+-7_6__-+-8__--t_4_3__-+-1_7__-+-5_5__+0_._1_---li--><: +-1_._0__+-5_5 _

I

•



I
I 089 ANALABS

AdMtIon "'__Beo. I'ty. lid.

ANALYTICAL DATA

069092

PAGE

AUTHORISED 1.1' tf t.-..
OFFICER. &,. ~'

CLIENT ORDER NoRE1'OIlT DATEfIEI'OIlT NUMIEllSAMPlE pR£f/X

x :;;; .lement concentration .s below detection limit
- = .Iement not detennlned

I 1999. a 138 3168A 5.8.85 1313824 I 3 OF 4

I
TUBE SAMPLE Cu Pb Z,., Cr Hi A9 Au T1 'I
No. No.

1 212912 10 2 10 1 9 X X ~: 25

I 2 212913 9 1 12 1 8 X X 13.5 413

3 212914 10 X 13 2 e x x 13.5 313

I 4 21291~ e 3 14 2 7 X X 13.5 25

I
5 212916 3 1 29 1 7 X X 0.5 25

6 212917 3 X 26 1 9 X X La 413

I 7 212918 6 4 71 11 47 X X 13.5 65

8 212919 8 21 69 46 59 X X 1.13 1113

I 9 21292(~)J) 11350 4920 55413 56 35 4413.0 0.98 13.5 179

I
10 212921 4 8 272 270 229 9.5 9.98 x 2513

11 212922 5 25 3313 7 31 13.1 X ><: 513

I 12 212923 7 16 291 4 23 13.3 ;-< ;x: 513

13 212924 3 12 223 2 26 X ><: 13.5 1913

I 14 212925 3 1 69 2 14 X :x: ;=< 513

15 212926 4 6 2113 1713 235 X 13.1214 ., 230

I
':-:,

--
1:::'21316 212927 5 3 234 2113 215 ;:-:: 13.136 I~J .. 5

I 17 212928 4 313 104 1 113 ..... X (1 • 0:; 25".

18 212929 4 29 67 1 8 X 0.82 ' , 20;.'.

I
,

19 2129313 113 12 93 10 44 X 121.1121 i< 613
.

20 212931 5 11 72 1 7 ~'-:: 0.04 >< 113 I

I
i

21 212932 3 7 65 1 10 ~-< ><: I", ._130 !
(' i,
! '. ,

I
22 212933 4 11 58 1 9 X 13.1212 !l1.5

1

25

+-
23 212934 4 18 62 1 8 X 0.04 i~1. 5 213 i

I 24 212935 4 4 18 13 6 ::< x I:: 15

11- "i25 212936 4 10 46 X 6 X X 1,:,1 0_ 10

I RltSu'" in ppm un'euotherwlse specified
T = .Iement present; but c~entrotion too low to measure

I
•



I
I 090

ANALABS
A dfomton of MiIeO0ACIId ......Ilton • Co. rty. Ltd.

ANALVTICAL DATA

069093

SAMPLE PRERX REPOflT NUMIIEJl REPOflT DATE CliENT ORDER No. PAGE

25

T1

0.51 212937 24 18 44 X 8 X 13.134

1f-_-.- -,_---.--....!:9-9-9---,.a__a_8_3...,l
r
6_8_A__

t
5_._8_.8_5,.----,'c..:3_0_8_2r4 ..-_........'_4-,r0_F__4-t

I
TUBE SAMPLE Cu Pb Zn Cr Ni A'll Au
No. No.

30e.5x X713311342129393

1_~2-+_2_1_2_9_3_8_-+_9__-+_1_0__-+6_-5__-+X -+6 +-X__-+_X__-+_,-{__-+_3_a _

1r-_4_1-2_1_2_9_4_0_---1l-i_a_5_a_-+-4_9_2_e_-+-S_S_4_a_-+-5_6__-+-3_5__-+-4_4_13_._13_1-1_._13_6_-+-13_._5__+-1_3_13_--1

1--6
5-+2_1_2_9_4_1_--1,-1_13__-+2_1__+-5_4__+1__-+9 +-13_._7_--11--13_._9_8_-+X_'__-I-2_e__-1

212942 5 6 93 1 7 X X 13.5 213

1__7---,t-2_1_2_9_4_3__+6 +6 t1_3__--+_X t-5 +X +X tii'_'·_5__-+2_a__--I

8 212944 9 6 55 X 8 X X X 20

1__9-+_2_1_2_9_4,.5_-+_1_e__+-8__-+_2_0_6_-+_x__-+_6__-+_x__-+_X__--i_l_._0_--i1--1_5__~
10 2129/46 5 7 66 1 7 X X 13.5 45

l-j-l-t-2-1-2-9-'-4-7--+-12---irS---+1-9-2--+1---t-1-1---+X---+x---te-'.-5---+2-1-13---1

l_l_2--!i-2_1_2_9_4_8_---'-t6 +2 t1_2__-tX +6 t,_<__-i_X t-Ei_'o_:=_,_--+4_lj_;l__--l

13 212949 5 3 121 X 8 X X 1.0 150

20

15

l_l_4-t_2_1_2_9_5_a_'_X_'+8_4__+7__-+'_4_8__+7__-+_S_9__+X__....,:-0_._0_4_+2_._'-"__f-S_5__....:

1f--16-+ t--_-t-_-+__t--_-t-_-+__t---_-t
i__-l+I__

l
>--l-7-1--__-1 + __--if-__+ f-__+ +-__-+ +- _

18 I
f---t-----t---t---+---+---+---t---t---+-'-_._-+---

1C--1_9-i -1f--__+ __--1f--__+ I-__+ +-__-+'---+----

11--2_

1

-+----+----+--+----t---I---+---+---+I----t-

1 :: DETECTION 1 1 1 1 1 13.1 0.132 I"" 5 1-5---
1

------i
24 DIGESTION I i

Results in ppm unl•• otherwise specified
T == element present; but c~c.ntrotlon too low to measure
X == .I.men. concentration .s below detection limIt
- ;; element not d.termined

1
I

25 11ETHOD 1132 102 102 1132 102 1132 329

AUTHORISED
OFFICER

1:35 4131

£I.zt.

•



A divi,;on of MacDonald Hamilton & Co. Ply. lfd.

Phone (09) 458 7999 52 Murray Road, Welshpool, W.A. 6106 Telex AA92560

ANALYTICAL REPORT No.! 999.0 08 3168
THIS REI'OIIT MUST II IlIAD IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA

I
I
I

ANALABS 069094

I
I

CSR L-t:d.,
GPO 80x 483
SvdneF
N.S."'. 201.31

ORDER No.

:3121824

DATE RECEIVED

8.7.85

PROJECT

7610

RESULTS REQUIRED

ASAP

TOTAL No. OF SAMPLES
No.

OF COPIES
DATE

REPORTED
No. OF PAGES

OF RESULTSI

I

1b :::: I I 89. I
PRE·TREATMENT ANALYSIS

..... SAMl'U ,,",. OTHE. REFEIt TO
D'Y CRUSH 5l"1T SIEVE ... NONE ANALVSIS PREPARATION METHODRaOW N........ Y..... ......... SKTION

212(gel),(ge3-9t Na.20 11.34
4) .• (91.39), (911.3), .,.. Zr As Sa Sr 401

I
( 932 .• 933,9:34). ~jb fO:b '" L.... 4€11
(938 .• 939) .• (950), Sb Sn M.:> 402
(802,81.33). (8'36 .• A1203 Si02 Ti02 4108
8(7). (81.39, E: 1€1, Fe2D:3 MnO CaO 408

I 811).r (819,.. 820 ... 1<20 11"110 LOI 41,)8
821 .. 822 ... 82:3) .r P205 4lCl2
(E::32 ,. E:33 , 8:34) ... i F 129

I
(8:36) ," (8:39)

I(PI::; N.:>-te -th-9.-t !
( ) is 1 sa.mp le. )

I REMARKS

RESULTS

I TO A,; Abo....·e
-

I
I

RESULTS

TO

I
STATE OF SAMPLES ANALYSIS - PREPARATION ANAL YSI5 METHOD

hoi. core WC perchloric acid Al coldocid CA atomic obsorbtion AAS
Iitcare SC hydrochloric acid A2 specific sulphide SS )C-roy fluorescence XRF

cutting CU nitric acid A3 other mixed acids Ma spectrophotometry SPEC

11
k Ra aqua regia A. alkaline attock AA colorimetry COL

SO nitric-perchloric A5 volatilization VO chromatography CHR •
Ip PU HF mixture A6 ignition IG titration TTN... WA HF under pressure A7 p...sod powdeI- (XRF) PP other ,hemicol~ means CHEM

tissue TI fusion A8 glass fusion (XRF) GF miscellaneous MISC
tream sediment SS fluorescence FLUOR
eovy mineral HM inductivelv coupled plasma ICP

AUTHORISED OFFICER 4.

•



ANALYTICAL DATA

ANALABS
It. dlN60n of MacD MIld HamIlton. Co. "Y. Ltd.

069095
I
I
r

092
SAMPLE PRERX REPORT NUMBER

/999.13 138 3168E

REPORT DATE

6.6.83

CLIENT ORDER No.

1313824 I
PAGE

1 OF 1

K20~
TUBE

ILN°'
I r 1

SAMPLE
No.

2129131

Si02~

71.4

Ti02~

13.28
f

2.45 13.137 1.19 4.11 13.33

:
I
\
!

1.85

1.55

1. 15

0.45

0.55

0.10

13.60

0.80

0.21

13.513

9.31

0.45

1.89

3.19

4.25

2.31

3.06

4.62

3.92

3.94

4.20

4.54

4.18

4.17

4.03

1.54

1.51

x

0.22

0.56

0.06

13.46

0.04

0.05

0.05

0.139

0.98

0.131

13.18

0.01

13.134

0.02

0.02

0.131

13.02

0.11

a.as

0.01

2.15

2.45

2.513

2.15

2.65

4.65

5.10

4.14

2.20

4.113

3.05

9.051.00

a.4S

13.85

13.24

0.24

0.52

8.48

13.49

9.27

71.7

75.6

72.5

73.3

67.8

80.6

73.4

73.2

77.0

74.1

58.2

66.0

66.2

(;.X I H

2129a~04

212989

212910

212932 ,3"'1.34

212938 .,q

212836

212930

212802 ,O~

212819 .2C 21.22 2,

212832 .3'1.34

212839

212806 ,0'1

212809 ,1C 11

15

I 9

10

I 11

I 12

13

I 14

I 16

I
17

18

20

25

Results in ppm unless otherwiM specified
T =: .Iement present; but c~"c.ntrCltion too low to measure
X ~ element concentFGtlon ,s below detection limit
- = element not cMiermined

AUTHORISED to I~ t....
OFFICER _~_. _

;

i
i
i

408

0.050. IJ 1

408

121.01

40e4084ea

13.13513.131

4aa

0.1

408

DIQESTION

~lETHOD

DETECTION

I 19

I 21

I
22

23

I 24

I
I
•



I
I \.

ANALABS
A dtvilkln afMocDonokl .....tton. Co. Pty. Ltd.

ANALYTICAL DATA

069096

PAGE

AUTHORISED (.) # .1/.
OFFICER_~

CLIENT ORDER NoREPORT DATEREPOIlT NUMBERSAMPLE PREFIX

x - elemenf concentration IS below detection hmlt
- = element not deterrnined

I /999.0 08 3168F 31. 7.85 h0824 I 1 OF 1

I
TUBE SAMPLE

LOJ~ P205~ FNo. No. 0

• •
1 212901 2.36 0.030 900

I 2 212903,04 1.92 0.011 400

3 212909 5.44 0.048 1000

I .4 212910 51"0 (;.X' H 2.96 0.053 1200

I
5 212932,33 34 2.66 0.014 700

6 212938 .• 39 3.11 0.e48 see

I 7 212950 $71) c;.(IH 2.39 0.1364 800

.
8 212802,133 2.62 0.112 790

I 9 212806,97 4.62 13.117 809

I
10 212809,10. 11 3.51 0.046 890

11 212819,2121 21,22 .•• 3 3.1213 1'1.1'123 ae9

I 12 212832 .• 33. 34 :3.29 0. ('25 61'10

13 212836 9005.98 9.361

I 14 212839 2.70 1'1.034 7913

15

I 16

I
17

18

I 19

20

I 21

I
22

23 DETECTION 13.01 0.097 11'10

I 24 DIGESTION

25 METHOD 498 492 129

I Result. In ppm unl... otherwise specified
T :; element present: but concentration too low to measure

- o •

I
•



/999.0 0S 316SC 5.8.85 ba824 I 1 OF 1

TUBE SAMPLE
Ha20 ... Zr As Ba Sr HloNa. No. .

I
,

212991 24990 50 260 2 690 95 10

2 212903,04 650 20 189 3 140 S 10

3 212999 550 30 170 X 320 213 7

4 212910 Sn:> C~, .. I,-'S 55 300 7 390 90 9

5 212932, 33, 34 550 30 200 X 660 8 15

6 212938,39 550 35 2:50 3 630 15 15

7 212959 STI) 'XIH 1,'8 55 290 10 390 913 Ie
8 212802, 03 43509 40 220 4 750 230 15

9 212806,01 1000 35 240 9 830 ,6(1 9

10 ~1
I

212809,10, 9ae 35 240 8 940 213 10

11 212819,20, ;>1,22,213 850 35 210 7 1350 313 15

12 212832,33, 54 809 35 230 ;2 680 1 '3 10

13 212836 4150 40 170 7 460 120 150

J4 212839 27eae 35 220 Ie 370 75 113

15 ,

16 I

17 I
,

I

18
!,
i

19
. -

20
I
I.

21 I
,
---

n !
L

23 I
DETECTION sa 5 5 2 2(1 c; :),-

-r--
,

24 DIGESTION
t-

25 METHOD 104 4131 401 4131 401 j

' 461 4131

ANALVTICAL DATA

ANALABS,,_..... .CO..... Ltd.

AUTHORISED IJ 0 ,I
OFFICER ~fr •

069097

CLIENT ORDER No. PAGEREPORT DATEREPORT NUMBERSAMPlE PREFIX

Results in ppm unl., otherw1" Sl*=ifled
T :: element preHn'; but concentration too low to measure
X :: .Iement conc«tntrotlon I,~owdetection limit
- := element not determined

'1
il
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



I
I

ANALABS
A dMsJon of MacOa"okI ......lton. Co.I'ty. Ltd.

ANALVTICAL DATA

069098

PAGE

AUTHORISED~;i.
OFFICER ~

CLIENT ORDER No.REPOIlT DATERfI'OIIT N\lMBERSAMPLE PREFIX

x = .Iement concentrQtlon Is below detection limit
- == .1..".." no' determined

I 1999.e e8 31680 5.8.85 ba824 I 1 OF 1

I
TUBE SAMPLE

Rb W LA Sb Sn Mo A1203%No. No. 0

1 26e X X X 13.15212gel 55 4

I 2 212903,04 90 X 4e X X 6 le.15

3 212909 190 X 40 X 4 5 17.35

I ~ 212910 STfj" t;'lC. I H 330 40 30 X 9 200 12.00

I
5 212932r 33, 34 140 X 20 X 4 €I 12.313

6 212938,39 140 X 30 X 3 4 13.60

I 7 212950 ST'I) ~'XI" 330 45 30 X 6 190 11.80

8 2128e2,03 95 X 85 X 4 8 14.35

I 9 2128e6,07 170 X 40 X 3 :-: 13.3e

I
10 212809,10, 11 170 X 40 X X 5 12.75

11 212819,20,~1,22,2B 1ge X 45 X 7 X 12.05

I 12 212832,33 rB4 150 X 40 ;-.: 4 3 12.45

13 212836 90 X 70 ." X X 14.35, ,

I 14 212839 140 X :35 X X 4 11.7121

15 i

I
,

16
I (

I 17

18

I 19

20 I

I 21 I
i

0-

I

I
22 ,

j

23 DETECTION 5 .-, I
10 20 3 :3 .", iO. ('5

I
-- ,

24
,

DIGESTION

25 METHOD 401
,

I
41211 401 402 402 \402 :41218

R.,u'ts in ppm unless ofhef"W'i'M sp«jfjed
T :; .Iement present; but concentration too low to measure

I
•



Telex AA92560

069099ANALABS
A diviW)n ofMacDona6d Hamilton I Co. Pty. ltd.

52 Murray Road. Welshpoal. W.A. 6106

ANALYTICAL REPORT No.1 999.0 138 3168
THIS IIIPOIlT MUST .. IlIAD IN CONJUNCTION WITH THE ACCOMPANYING ANALYTICAL DATA

• 096
Phone (09) 458 7999

I
PROJECT

RESULTS REQUIRED

AO:::AP

7610

DATE RECEIVED

ORDER No.

8.7.85

TOTAL No. OF SAMPLES
No.

OF COPIES
DATE

REPORTED

CSR L -tel.
GPO Box 483
Syelney
N.S.W. 20131

No. OF PAGES
OF RESULTS

I

•• 3 I I 89 I
I'E.: PRE·TREATMENT . ANALYSIS

..... SAM... pu\. OTHE. REFER TO
OIly CRUSH SPlIT ~EVf ... NON' .... NALySIS PREPARATION MOTHe

""OW NUMRRS "".'" REMARKS SECTION

212905-08,11 .• 14, Na20 104
22-25 .. 28-31 r 8a Sr Rb 401

• 35-37.413-49.
212801,04,135,08,

• 12-14 .• 16-18,
24-:31 .. :35-37 ,r :3E:

•• REMARKS

• RESULTS
As Abo'..}€'

TO-

•• RESULTS

TO

• STATE OF SAMPLES ANALYSIS - PREPARAnON ANAL YSIS - METHOD

whole core WC perchloric acid Al cold acid CA atomic obsorbt1on AAS
split cor. se hydrochloric acid A2 specific sulphide SS x-roy fluore<,cenCe XRF
cutting CU nitric acid A3 other mixed acid, Mo spectrophotometry SPEC

• rock Ro aqua regia M alkaline attack AA colorimetry COI_
$Oil SO nitric-perchloric AS volatilization VO chromatography CH~
pulp PU HF mixture A6 ignition IG titration TTN
woter WA HF under pressure A7 pressed powder (XRF) PP other cheml(QI~means CHEM
tiuu. n fusion AS glass fusion {XRF} GF miscelloneou," MISC
stream sediment SS fluorescence FLUOR
heavy mineral HM inductively coupled plasma ICP

• AUTHORISED OFFICER_-L!hfv--CF-"--' _

•



I
I 097

ANALABS
A dl..,lakwt of MacDonald Hamilton I Co. Plty. Ltd.
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PAGE

AUTHORISED t1 I .J
OFFICER~

CLIENT ORDER NoREPORT DATEREPORT NUMBERSAMPLE PREFIX

x - element concentration II below detection hmlt
- = .Iement not determined

I 1999.13 138 3168B 5.8.85 1313824 I 1 OF :.::

I
TUBE SAMPLE N1l20 Sa Sr RioNo. No.

1 2129135 6513 1613 113 lea

I
,

2 2129136 61313 180 9 110 I

3 212907 550 1713 113 120

I 4 2129138 6513 3130 7 1413

I
5 212911 659 2213 15 1313

6 212914 6513 1913 9 lee

I 7 212922 350 270 10 1113

8 212923 :3513 270 15 110

I 9 212924 211313 199 15 170

I
10 212925 23300 3913 75 95

11 212928 6513 5913 9 17'"

I 12 212929 2750 5113 213 1413

21293121 41313 5213 113 131313
.

I 14 212931 41313 520 9 1413 ,

I
15 2129:35 1513 613 X >::

16 212936 51313 5813 7 1413

I 17 212937 750 240 313 1113

18 212940 2513 6613 " 7,',

I 19 212941 650 5113 9 120
.

20 212942 61313 4813 113 110

I
,

21 212943 55£1 3313 20 90

I
22 212944 5513 420 20 1130

23 212945 512113 7213 8 110

I 24 212946 613513 1100 55 190

25 212947 15800 1250 130 110

I Result. In ppm unless otherwise specifilld
T = elem-nt prHent: but concentration too low to measure-

I
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OFFICER ~ _

CliENT ORDER No.REPORT DATEREf'OftT NUMIEIlSAMPLE PllEFlX

x = .Iement concentration I' below detection limit
- = .Iement not determined

I 1999.13 138 3168B 1.8.85 be824 I 2 OF 3

JTUBE
SAMPLE

N~O Ba Sr RioNo. No,

I 212948 11341313 131313 813 1613

[2, 212949 4751313 5213 2413 55

3 2128131 71313 7813 313 128

14 212884 152130 1150 85 168

J
5 2128135 14813 738 15 1513

6 2128138 9813 7313 28 130

J 7 212812 81313 13130 35 2113

8 212813 131313 221313 90 1913

I 9 212814 23513 2250 110 1913

fO 212816 see 13eet 313 16£1

11 212817 80£1 1250 25 200

I~ 12 212818 8ee 10013 15 19£1

13 212824 80£1 820 10 140

I[ 14 212825 1050 760 15 150

It ::
212826 10£10 1£113£1 25 13£1

212827 1100 30013 75 140

1J'7
212:::28 950 690 10 1~:e

18 212829 900 840 9 160

1[19

..

.-, 1-'f;I''''0~Z$ 200 600 5 9~ ,---
20 212831 900 870 15 180

It 21 212835 4450 610 25 150

It 22 212836 4150 460 1213 90

23 212837 :3700 820 25 160

I 24 212838 1900 630 70 120

25

I RftuH. in ppm unles. otherwise spedfifld
T = .I~t pre..nt: ~t c~nc..,tration~ lo~ to mMl.ure

I
•
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T : element present; but concentration too low to measure
X = .Iement concentration Is below detection limit
_ ;: .Iement not determined

/999.13 08 3168e 1. 8.85 /313824 I 3 OF 3

TUBE SAMI'lE Na20 Sa Sr Rb
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1 DETECTION 50 20 5 5

2 DIGESTION
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D • B.J. Barron,
C ulting Petrologist .

DRILL CORE SAMPLES (FIELD SAMPLE

PETROGRAPHIC EXAMINATION OF TWENTY NINE

Your ref: Purchase order 30826.
Field sample despatch sheet 10499.

7 Fairview Ave.,
St. lves,
SYDNEY NSW 2075
TeL 1021 449 5899

069104

15th August, 1985.

For: CSR Minerals Division.

DESPATCH SHEET 10499).

Our ref: C7/85/3lla

Report No: C7/85/3lla
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B.J. BARRON, B.Sc., Ph.D., (Sydney)

PETROLOGIST
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The twelve samples from BBP 280 comprise dominant

fragmental tuffaceous lithologies of acidic primary composition with

A variety of volcanic tuffaceous and possibly reworked

tuff~ceous material of acid to acid-intermediate primary composition is

represented in all three drill holes BBP 279, BBP 278 and BBP 280, with

sparse intersections of altered intermediate-basic fine grained dyke rocks.

Six samples represent the hole BBP,l78, and all are

igneous non-fragmental lithologies. Partly altered, veined and weakly

flow banded, sparsely porphyritic rhyolite is represented by the samples

A 184722, A 184723 and A 184725 which now contain secondary assemblages

amongst the phases albite, "sericite", carbonate, ?montmorillonite and

chlorite. Trachytic flow rocks include A 184720 (similar to A 184677

from BBP 279) and A 184724 which are sparsely porphyritic types with

recognisable microlitic trachytic fine grained groundmass fractions.

The sample A 184721 is an altered microporphyritic intermediate/basic

igneous rock with a sub-ophitic groundmass texture and shallow lotrusive

emplacement.

The samples of BBP 279 include partly silicified and

intensely argillically altered lithic/vitric tuffaceous rocks of acidic

primary composition with recognisable pumiceous, microporphyritic, perlitic

and flow banded lithic fragments and glass shards (samples A 184679,

A 184687, A 184688 (from fracture zone). A 184689, A 184690 and A 184691).

The last two samples {A 184690 and A 18469U could represent part of a

submarine slumped hyaloclastic "scree" derived from the hreakup of hot

volcanic glassy material by sudden cooling and penetration of sea water.

Three samples contrast with those above in that they represent ?related

volcanic flows of sparsely porphyritic alkali feldspar rhyolite (A 184676,

A 184678) and sparsely porphyritic and vesicular quartz alkali feldspar

trachyte (A 184677), that are considerably less altered than the fragmental

tuffaceous lithologies. The sample A 184764 is an altered and veined,

sparsely porphyritic intermediate ?dyke rock; while the ?related sample

A 184675, also of intermediate composition, is strongly chlorite altered,

veined and autobrecciated but may be a volcanic flow rock rather than

a shallow intrusive type .

1.

069105
SUMMARY
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recognisable altered and deformed, very fine grained, once-rhyolitic and

?ignimbritic, microporphyritic, pumiceous and devitrified fragments

(A 184730, A 184733, A 184735, A 184736 and A 184737), while crystal

(altered feldspars and quartz chips) as well as volcanic lithic debris

is represented in the samples A 184726, A 184732 and A 184734. Non-fragmental

volcanic flow rocks include intensely argillically altered, veined and

mineralised, fine grained, sparsely microporphyritic acid-intermediate

types (A 184727), and similarly altered recognisably once-vesicular acidic

flow rocks A 184729 and A 184731. The quartz-chlorite-carbonate altered

sample A 184728 of intermediate primary composition most likely has shallow

intrusive emplacement with a holocrystalline microporphyritic texture.

I
103
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SAMPLE DEPTH DIAGNOSTIC SECONDARY SULPHIDES
ROCK TYPE

IltlMBER METRES TEXTURES MINERALOGY ,

A 184764 BBP-279 Altered, veined Sparse plagioclase Albite, -
240.7 fine grained sparsely and altered mafic chlorite,

porphyritic ?dyke phenocrysts. Fine quartz,
rock (intermediate) . decussate holo- carbonate,

crystalline matrix. sericite.
Carbonate,
quartz
veins.

A 184675 BBP 279 Altered, veined auto-· Fine to medium Albite, -
324.7 brecciated volcanic grained and micro- chlorite,

flow rock of inter- porphyritic sphene,
mediate composition. fragmental. carbonate.

Carbonate,
quartz,
chlorite
veins.

A 184676 Sparsely porphyritic Sparsely porphy- Albite, -
alkali feldspar ritic devitrified chlorite,
rhyolite. microlitic carbonate,

groundmass. sericite.
Quartz,
sericite,
carbonate
veinlets.

A 184677 BBP 279 Sparsely porphyritic Plagioclase pheno- Chlorite, -
422.0 and vesicular quartz crysts. Microlitic albite.

alkali-feldspar K-feldspar-rich Quartz,
trachyte. groundmass. Quartz- carbonate

filled cavities or veinlets.
vesicles.

A 184678 BBP 279 Sparsely porphyritic Sparse plagioclase Carbonate, trace
523.0 alkali-feldspar phenocrysts, sericite,

rhyolite. Similar devitrified micro- quartz,
to A 184676 and litic groundmass. albite.
A 184677.

A 184679 BBP 279 Altered lithic/ Pumiceous and Albite, -
458.9 vitric tuff of flow banded quartz,

felsic composition. lithic fragments. sericite,
Cuspate glass carbonate.
shards.

A 184687 BBP 279 Banded (?slumped) Pumiceous micro- Carbonate, '" 3% dusty
489.7 acidic crystal/lithic porphyritic and cherty pyrite.

tuff. perlitic, once- quartz,
glassy unsorted albite,
fragments. "sericite",

?montmorill-
anite.Quartz
carbonate
veins.
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SAMPLE DEPTH ROCK TYPE DIAGNOSTIC I SECONDARY SULPHIDES
NUMBER METRES TEXTURES MINERALOGY ,
A 184688 BBP 279 Brecciated, foliated, ?Pumiceous,flow Quartz, "sericite l' 4% to 5%

6~0.7 altered acidic banded, ?sedi- ?montmorillonite,
D lithic/crystal tuff. mentary frag- leucoxene

(From fracture zone) . ments. (Chlorite,
- carbonate) .

A 184689 BBP 279 Altered, weakly Pumiceous, flow "Sericite", 3% to 5%
606.7 mineralised ,poorly banded fragment~~uartz,

sorted ?rhyOlitic Coarsely devit- ?montm:>rillonite .
pumiceous tuff. rified fragmBtts.

A 184690 BBP 279 Altered,silicified, Pyroclastic, Quartz, "sericite" <5%
621.9 mineralised fragmental flow carbonate,

rhyolitic tuff. banded and albite.
vesicular,devit-
rified.Sparse
microphenocrysts

A 184691 BBP 279 Altered, weakly Pyroclastic ?Mcntrnorillonite, 3% - 5%
643.8 mineralised, unsorted fragmental flow "sericite ll

,

rhyolitic tuff. banded, vesicula, albite, quartz.
Similar to A184689 and porphyritic
and A184690. fragments.

A 184720 BBP 278 Partly altered Plagioclase, Albite, carbonate, -
183.3 porphyritic mafic pheno- sericite and

to ?trachyte.Similar crysts. sphene.
196.0 to A184677.

A 184721 SBP 278 Altered micro- Mafic micro- Chlorite, trace
217.2 porphyritic shallow phenocrysts. carbonate,

to ?intrusive inter- Sub-ophitic sphene,quartz.
223.1 mediate/basic groundmass.

igneous rock.

A 184722 BBP 278 Altered, veined Sparse pheno- Sericite, -
235.7 microporphyritic crysts, flow carbonate, (quartz,

flow banded alkali- banded ground- chlorite,albite) .
feldspar rhyolite. mass.

A 184723 BSP 278 Altered, veined, Sparse pheno- ~arbonate, -
327.0 sparsely porphyritic, crysts. Devitrif- sericite.

weakly flow-banded ied microlitic
rhyolite. Similar groundmass.
to A184722.

A 184724 BBP 278 Porphyritic, once- Sparse pheno- [chlorite, -
441.9 vesicular fine crysts, trachytic carbonate,

grained trachytic groundmass. albite,(quartz) .
igneous rock.

A 184725 SSP 278 Partly altered,~, Sparse pheno- ~lbite,sericite, -
453.2 finely flow banded, crysts, fine carbonate.

sparsely porphyritic devitrified ?montm:>rillooi te,
rhyolite. Similar to groundmass. chlorite.
A18722, A18723 and
A184676.
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SAMPLE DEPl'H
ROCK TYPE

DIAGNOSTIC SECONDARY
SULPHIDES

NUMBER METRES TEXTURES MINERALOGY
%

A 184726 BBP 2BO Banded and slumped Fragmental pyro- "Sericite",quartz 5% to 8%
214.2 altered and mineral- clastic, crystal ?montmo~ite,

ised fine grained and volcanic chlorite, minor
acidic tuff. lithic debris 7anhydrite.

(mostly quartz) .

A 184727 BBP 280 Altered, veined, ?Mafic pheno- Chlorite,carb- '" 10%
245.2 mineralised, fine cryst sites. onate quartz,

grained porphyritic 7montrnorillrnite,
acid-intermediate sericite.
igneous rock.

j

A 184728 BBP 280 Altered vesicular Holocrystalline Quartz,chlorite,
, -I

249.9 rnicroporphyritic rnicroporphyritic carbonate, Ifine grained shallow texture. albite.
I

?intrusive inter- I

mediate igneous
rock. (?micro-
diorite) .

A 184729 BBP 280 Altered porphy- Sparse feldspar Albite, sericite, i -
265.4 ritic vesicular phenocrysts in carbonate, ,

Ivolcanic rock of fine grained chlorite, quartz. I

?trachytic composit- microlitic I
Iion .. gro\lndrnass. I

A 184730 BBP 280 Altered ,weakly Al tered Morme:! Quartz ?mont- 15% - 8%
275.6 banded vitric fine rhyolitic morillonite,

tuff. and ?iqnimbritic sphene,
fragments. usericite"_

I

A 184731 BBP 280 Mineralised, altered Sparse, plagio- Albite, quartz, 10%
285.6 porphyritic and clase ?quartz carbonate,

vesicular acidic phenocrysts and ?montIrorillonite,
igneous rock. sparse vesicle sericite.

sites. ,

A 184732 BBP 280 Altered,unsorted Poorly sorted Quartz ?mont- ! -
296.7 fragmental (or lithic fragments morillonite

partly reworked of several "sericite ll
•

7tuff of acidic different acid
composition. volcanic

lithologies.

A 184733 BBP 280 !Altered,veined, Small deformed, Quartz, "seric- Minor
303.6 ; fractured mineral- altered ~~ ite" .. Montmor-

I
jiSed,banded vitric ?glass shards. illonite.
,7tuff. Quartz chips. Carbonate.

A 184734 BBP 280 !Altered,veined, Vague outlines Quartz, ?mont- Trace
333.0 !WeaklY mineralised of fine grained morillonite,

acidic lithic fragments. Rare dusty rutile;
,7tuff. angular quartz sphene (carl:x:nate,,
I grains. ?Mafic chlorite ,sericite)

! crystal sites.



SAMPLE DEPl'H DIAGNOSTIC SECONDARY
METRES ROCK TYPE TEXTURES MINERALOGY

SULPHIDES
NIlMBER ,
A 184735 BBP280 Altered, silicified, Unsorted ?slunped Quartz, sericite, 8%

334.6 mineralised, vitric tuffac- ?montmorillon-
?slumped (or eous lithic ite (chlorite).

- brecciated) ,partly fragments.
"welded" vitric
tuff.

A 184736 BBP 28) Altered,silicified Poorly defined ?montmorillon- 5% to 8%
339.0 mineralised fine lithic fragments ite quartz.

grained fragmental of ?welded tuff
(or brecciated (or ignimbrite).
?"welded" vitric Small quartz
tuff (or ignim- chips, micro-
brite) . phenocryst

sites.

A 184737 BBP 280 Altered,silicified Pumiceous, ?flow Carbonate, Trace
369.6 unsorted acidic banded and sericite ,quartz,

lithic tuff with devitrified ?montmorillon-
pumiceous and fragments, some ite.
tuffaceous with altered

- fragments. phenocryst sites.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

107 069110 4.



I 069111
1.

Hand Specimen. A fine grained mid-grey compact drill core sample

with sparse medium grained pale grey ?feldspar crystal sites. The rock

is cut by several branching white veins that give a positive reaction with

cold dilute Hel (i.e., they contain 'calcite); one vein is offset by a narrow

microfracture. K-feldspar staining proved negative.

I
I
I
I
I
I
I
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Sample No.

Rock Type.

BBP 279

A 184674 240.7 m

A strongly altered and veined, sparsely porphyritic

rather fine grained igneous rock, most likely

of intermediate primary composition and extrusive

or very shallow intrusive (?dyke) emplacement.

I
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Thin Section. This is a sparsely porphyritic igneous rock with

a voluminous fine grained but possibly holocrystalline texture suggesting

shallow intrusive emplacement (?dyke rock, or else a rather coarsely grained

volcanic flow rock). It is a feldspar-rich lithology containing conspicuous

scattered albitised plagioclase phenocrysts and aggregates, and sparse

carbonated mafic phenocryst sites that could have been a pyroxene. Other

sparse mafic phenocryst sites retain shapes that suggest the presence of

previous amphibole, but now are converted to chlorite and sphene. Accessory

opaque microphenocrysts are partly converted to clouded leucoxene.

The overall texture of most of the sample is

dominated by a dense decussate mat of albitised prismatic plagioclase

crystals intergrown with ubiquitous, partly degraded opaque granules,

numerous interstitial and mafic crystal sites now converted to chlorite

± quartz. The entire rock is lightly dusted with minute aggregates of

carbonate and sericite.

The conspicuous white veins of the hand specimen

contain mostly granular carbonate (calcite) with subordinate quartz and

sparse patches of clouded leucoxene-altered sphene.

This sample may be described as a strongly altered

and veined, sparsely porphyritic rather fine grained igneous rock most

likely of intermediate primary composition, and extrusive or very shallow

intrusive (?dyke) emplacement.
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Sample No. A 184675 324.7 m

069112 2.

I
I

Rock Type. Altered and veined ?autobrecciated volcanic flow

rock, incorporating closely related finer and

coarser material of intermediate (andesitic to

trachyandesitic) primary composition.
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Hand Specimen. A mid-grey very fine grained compact sample which

is cut by a sparse wispy network of pale grey veinlets. K-feldspar staining

proved negative but acid etching of the offcut reveals a poorly defined

fragmental texture. The rock is very strongly magnetic.

Thin Section. This sample exhibits a rather poorly defined

partly fragmental relict texture in which barely recognisable medium sized

angular volcanic igneous lithic fragments of closely related types are

evident. These rarely exceed 2 mm to 3 rom across, and include altered

volcanic material of intermediate primary composition. Textures of these

fragments are mainly dominated by a dense decussate mat of fine grained .

albitised plagioclase microlites intergrown with dusty magnetite granules

and interstitial secondary minerals including chlorite and clouded sphene

± carbonate. Also common throughout the rock are ?fragments and patches

with an open decussate texture marked by a framework of unoriented albitised

plagioclase crystals set in a dense matrix of green chlorite and partly

degraded magnetite crystals. Enclosing the recognisably coherent volcanic

fragments are poorly defined branching zones comprising abundant small broken

angular albitised plagioclase crystals lIsuspended" in an abundant matrix

of green chlorite and magnetite dust. Several deformed lithic fragments

in such narrow brecciated zones are of a sparsely plagioclase porphyritic

type with a very fine grained IItrachytic" groundmass containing Ubiquitous

flow-oriented microlites and very abundant fine dusty opaque oxides.

Irregular narrow veins of carbonate ± quartz and

chlorite commonly follow the branching zones of fine brecciation.

This sample may be described as an altered and

veined ?autobrecciated volcanic flow rock, incorporating closely related

finer and coarser material of intermediate (andesitic to trachyandesitic)

primary composition.



This rock contains approximately 'equal major

proportions of quartz and K-feldspar in the voluminous devitrified fine

grained groundmass fraction, and retains a clear sparsely porphyritic

igneous texture. It may be described rather simply as a partly altered

and veined, sparsely porphyritic alkali-feldspar rhyolite (or rhyodacite).

Hand Specimen. A compact fine grained red-brown drill core sample

containing sparse medium to coarse grained pale grey ?feldspar crystal sites

and aggregates. K-feldspar staining gave very strong positive results for

the abundant fine grained groundmass fraction but not for certain of the

sparse phenocryst sites.

Thin Section. The sparsely porphyritic and fine grained devitrif-

ied groundmass texture of this rock clearly indicates volcanic igneous

origin. Only about 10\ of phenocrysts and glomeroporphyritic aggregates

are present including both albite and K-feldspar, and these phases are set

in a voluminous groundmass in which poorly defined irregular shaped inter­

locking quartz- and K-feldspar-rich domains enclose myriads of unoriented

albite microlites (see staining of offcut). Small accessory patches of

chlorite possibly pseudomorph previous mafic crystals (?biotite). together

with sphene and relict zircon grains. Other accessory secondary phases

include sparse patches of carbonate, sericite and chlorite. A network of

narrow joint located- veinlets contain almost monomineralic granular quartz,

while later crosscutting wispy trails contain sericite and/or carbonate.

Partly altered and veined, sparsely porphyritic

alkali-feldspar rhyolite (or rhyodacite) .

3.
069113

A 184676

Rock .Type.

Sample No.

110

•
I
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Hand Specimen. A fine grained pale pink to mid-grey mottled drill

core sample containing scattered medium grained pink feldspar phenocrysts

Partly altered, sparsely porphyritic and vesicular

quartz alkali~feldspar trachyte.

••••

Sample No.

Rock Type.

A 184677 422 m

•
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and aggregates. K-feldspar staining gave overall weak positive results

for the voluminous fine grained groundmass fraction of the sample. The

rock rs cut by several mid-grey siliceous very narrow veinlets.

4.

I
I
I
I
I
I
I
I
I
I

Thin Section. As in the previous sample, the present rock retains

a clear sparsely pOrphyritic igneous texture defined by approximately 10%

of albitised plagioclase phenocrysts and aggregates rarely exceeding 3 mm

across. The clouded albite phenocrysts are crammed with red-brown hematite

dust and peppered with wispy sericite and carbonate aggregates, and are

"suspended" in a voluminous fine grained groundmass fraction dominated by

clouded albite microlites intergrown with substantial interstitial clouded

K-feldspar and quartz. In addition, microgranular quartz fills numerous

highly irregular vesicles or miarolitic cavities. Accessory primary phases

in this rock include small crystal chlorite-altered mafic phenocryst sites,

partly degraded (leucoxene-altered) sites of previous titaniferous opaque

oxIdes and small crystals of apatite. Sparse small euhedral sulphide crystals

and aggregates also are accessory, and the rock is cut by numerous narrow

veinlets filled with quartz and/or carbonate.

This sparsely porphyritic and vesicular volcanic

rock appears to contain about 10% to 15% of groundmass quartz and very

abundant alkali feldspars, suggesting a primary composition of quartz alkali­

feldspar trachyte prior to partial alteration.

I
I

Sample No.

Rock Type.

A 184678 523 m

Partly altered, sparsely porphyritic alkali-feldspar

rhyolite.

I
I
I
I
•

Hand Specimen. A compact siliceous pale grey fine grained drill

core sample for which K-feldspar staining gave very strong positive results

in the very fine grained groundmass fraction of the rock outlining sparse

scattered medium grained phenocryst sites that lack this phase. K-feldspar

is also lacking from several branching narrow veins.



Thin Section. This strongly altered sample exhibits a clearly

recognisable, very poorly sorted lithic fragmental relict texture of pyro­

clastic origin. Highly irregular shaped, strongly altere~ once-pumiceous

Hand Specimen. An unsorted fragmental drill core sample containing

numerous angular pink and dark grey fragments up to 1 cm across scattered

throughout a pale grey fine grained matrix fraction. K-feldspar staining

proved negative.

This sample appears to contain more than 20% of

groundmass quartz but also contains very dominant K-feldspar and albite.

It may be identified as a partly altered, sparsely porphyritic alkali-feld­

spar rhyolite.

Alteration patches of carbonate are common, and

carbonate also fills several well rounded sites that once may have been

vesicles. wispy trails and patches of sericite also are common, and narrow

veinlets that cut across the rock in several different directions contain

microgranular assemblages amongst the phases quartz, carbonate and albite.

Rare traces of sulphides are accessory.

5.069115

A 184679 458.9 m

"Sericite"-and carbonate-altered lithic/vitric

tuff containing abundant vesicular and flow-banded

pumiceous material and devitrified felsic volcanic

fragments.

Thin Section. This sample has a texture and mineralogy somewhat

similar to that of the previous sample A 184676 and both are related to

the sample A 184677. The present rock contains sparse albitised plagioclase

phenocrysts and aggregates mainly less than 2 mm across, that are scattered

throughout a devitrified quartz and K-feldspar-rich mosaic enclosing numerous

albite microlites. Primary accessory phases include rare mafic crystal

sites pseudomorphed by pale brown montmorillonite and titati£erousoxides

now marked by aggregates of sphene granules.

Rock Type.

Sample No.

112

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

•



I
I 113

069116 6.

I
I
I
I
I
I
I
I
I
I

lithic fragments predominate and these have been incorporated into the rock

in various different directions marked by their original flow banding.

These sericite (or illite, pyrophyllite etc.) and carbonate-altered fragments

produce a fiamme- or flame-like texture. Also present are numerous angular

to subrounded, very fine grained felsic volcanic lithic fragments now

comprising mostly albite ~ quartz, sericite, carbonate and a somewhat

variable proportion of pale red-brown ferric oxide dust. The sites of sparse

altered phenocrystic debris are now filled with quartz, "sericite" and

carbonate t albite.

the voluminous matrix fraction is extremely fine

grained and strongly altered. Nevertheless a clear texture of "sericite"­

altered angular to cuspate glass shards and small pumiceous fragments is

ev~ident, and these are in turn "suspended" in a microcrystalline cherty

siliceous matrix with patches of carbonate.

This sample may be described as a tfsericite"­

and carbonate-altered lithic/vitric tuff containing abundant vesicular and

flow banded pumiceous material, and devitrified felsic volcanic fragments.

I Sample NO. A 184687 489.7 m

I
I

Rock Type. Irregularly banded (or slumped) argillically

altered and weakly mineralised crystal/lithic

tuff containing material from a fairly acidic

igneous source.

I
I
I
I
I
•

Hand Specimen. A pale grey, fine grained drill core sample

containing numerous pale pink fragments rarely exceeding 2 mm across. The

rock appears to have a complex slumped layering. K-feldspar staining is

negative except for a single lithic fragment which accepts a weak positive

stain. The rock is cut by several narrow vein-like fractures.

Thin Section. Unsorted fragmental texture is characteristic

of this irregularly banded or slumped sample which has undergone very strong

alteration and aSSociated development of patchy carbonate and microcrystalline
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secondary cherty quartz. Nevertheless, abundant angular crystal debris

and lithic fragments can be recognised. Common crystal debris includes

numerous cleavage fragments of albitised, sericitised and carbonated feldspar,

sparse small angular fragments of quartz, and rare magmatically rounded

but broken angular quartz grains. Lithic debris includes very fine grained,

once-glassy pumiceous types in which quartz-filled vesicle sites are set

in a mat of wispy "sericite" (or illite, pyrophyllite etc.), and pale brown

wispy ?montmorillonite. Quartz and albitised feldspar microporphyritic

lithic fragments are present, certain of which appear to retain textures

of perlitic cracking in strongly "sericitised" groundmass fractions. Else­

where are the vague outlines of former lithic fragments now marked by

clusters of dusty sulphides and dense birefringent argillic products.

The recognisable, relatively coarse fragmental

material is set in a microcrystalline felsic mosaic of secondary products

including wispy argillic products, cherty quartz and secondary albite.

Disseminated dusty pyritic sulphides account for approximately 3% of the

total thin section area. Several narrow veined'or brecciated zones contain

abundant microgranular quartz and carbonate.

This sample may be identified as a irregularly

banded (or slumped) argillically altered and weakly mineralised crystal I

lithic tuff containing material from a fairly acidic igneous source.

I
I Sample No. A 184688 600.7 m

Hand Specimen. A fine grained compact drill core sample that

contains finely but irregularly banded angular pale grey lithic fragments

with pale yellow-green foliated bands. Microfractures separate fragments

in different orientations. Very fine grained dusty sulphide mineralisation

is not particularly obvious in the hand specimen. K-feldspar staining proved

negative .

I
I
I
I
I
•

Rock Type. Brecciated, foliated and intensely altered lithic

?tuffaceous sample containing crystal and lithic

debris, mostly likely from a fairly acidic volcanic

source.
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Thin Section. This is a very complex deformed, brecciated and

altered sample in which relict textures are not well preserved. Very vague

outlines of possible pumiceous and flow banded silicified lithic fragments,

as well as fragments possibly of sedimentary origin up to about 3 mm or

4 mm across are present, while elsewhere are poorly preserved, deformed

and polygonised quartz-altered crystal debris. Many of the coherent lithic

fragments now consist only of numerous patches of granular quartz, set

amongst wispy, very pale yellow-brown birefringent argillic products (?illite,

pyrophyllite ± montmorillonite). Foliation-like zones that enclose the

more competent lenses and fragments, are somewhat wavy and branching, and

these are marked by dense trails of translucent pale yellow degraded dust

(stained ?leucoxene) that once may have been titaniferous oxides. Several

of the mechanically deformed zones contain patchy chlorite and carbonate

in addition to "sericite ll and quartz~

The irregularly disseminated dusty sulphides are

drawn out subparallel to the lensed foliation and comprise approximately

4% to 5% of the total thin section area.

The sample may be rather tentatively described

as a brecciated, foliated and intensely altered lithic ?tuffaceous sample

containing crystal and lithic debris, most likely from a fairly acidic

volcanic source. This rock may represent part of an unstable mechanically

brecciated and deformed fracture zone.

Hand Specimen. A very fine grained mid-grey drill core sample

with vague outlines of poorly sorted lithic fragments, mostly less than

I cm across. The rock contains sparse but quite dense patches of fine

grained sulphides. K-feldspar staining proved negative.

I
I
I
I
I
I
•

Sample No.

Rock Type.

A 184689 606.7 m

Argillically altered and weakly mineralised, poorly

sorted ?rhyolitic pumiceous tuff.



Hand Specimen. A compact fine grained mid-grey mottled drill

core sample with quite well defined outlines of unsorted irregular shaped

lithic fragments. Several conspicuous branching veins are filled with dark

grey siliceous material. K-feldspar staining proved negative and very fine

grained sulphides are not particularly obvious.

Patchy sulphides are partly selectively located

in certain restricted vein-like matrix zones that enclose several recognisable

lithic fragments but which also contain a significantly larger proportion

of secondary quartz. Elsewhere the sulphides are finer grained and unevenly

disseminated. Sulphides account for about 3% to 5% of the total thin section

area.

The rock may be described as an argillically

altered and weakly mineralised, poorly sorted lithic tuff containing ubiquit­

ous unoriented flow banded and once-vesicular ?rhyolitic pumiceous fragments.

This sample could represent part of a submarine slumped hyalocastic "scree"

derived from the breakup of hot volcanic glassy material by sudden cooling

and penetration of seawater.

Thin Section. In spite of intense argillic alteration, fragmental

relict textures in this sample are quite well preserved. Deformed pumiceous

fragments comprise most of the rock and these are generally less than 5

rom across. The fragments have more or less random relict magmatic flow

directions which are now marked by dense wispy trails of very fine grained

birefringent layer silicates (possibly including illite, pyrophyllite etc.,

and montmorillonite, as well as minor low birefringent clay), while micro­

granular quartz aggregates now occupy vesicle sites and possible sites of

previous microphenocrysts. Sparse, coarsely devitrified fragments now contain

more granular quartz than wispy trails of sericite.

9.069119

A 184690 621.9 m

Intensely argillically altered and partly silicified,

weakly mineralised and veined rhyolitic tuff.

Rock Type.

Sample No.
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Hand Specimen. A compact fine grained drill core sample containing

very abundant irregular shaped unsorted pink fragments set in a pale grey

matrix. No K-feldspar was detected by staining.

The pyroclastic fragmental relict textures of

this intensely altered; weakly mineralised and veined sample indicate its

origin as an unsorted lithic tuff containing very abundant unoriented fine

grained flow banded and possibly tUffaceous, rhyolitic glassy fragments

that could represent part of an altered marine deposit of hyal~clastic

"scree" as in the previous sample A 184689.

Sparse fine grained sulphides are sparsely

disseminated and more rarely are selectively located in certain of the

intensely altered flow banded fragments. Several narrow anastomosing and

branching veinlets contain mostly granular quartz, traces of carbonate and

are not significantly mineralised. Sulphides in this rock account for

somewhat less than 5% of the total sample.

10.069120

A 184691 643.8 m

Intensely argillically altered and weakly mineral­

ised unsorted rhyolitic tuff.

Rock Type.

Sample No.

Thin section. This sample is quite similar to the preceding

sample A 184689. It retains excellent pyroclastic fragmental relict

textures in spite of intense silicification, wispy argillic alteration,

including "sericite" (illite or pyrophyllite etc.), and traces of patchy

carbonate alteration. The rock contains very abundant unsorted and unoriented

finely flow banded and vesicular angular volcanic lithic fragments. Certain

fragments retain textures of a folded and contorted fine flow banding and

others show coarse quartz-rich devitrification but with a narrow flow banding

now marked by trails of opaque dust. Still others retain evidence of very

sparse microphenocrysts or else once may have been themselves tuffaceous

(banded welded tuff).
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Thin Section. Intense argillic alteration has partly obscured

the relict textural features of this sample. Nevertheless, a clear fragmental

(pyroclastic) texture is readily identified in which a variety of closely

related flow banded,vesicular and porphyritic lithic fragments of acidic

affinity are selectively altered along certain flow bands and within vesicle

sites to wispy pale yellow-brown birefringent clay (?montmorillonite) ±

sericite (or illite pyrophyllite etc.), while the alternate bands now comprise

microgranular polygonised albite ± quartz. Sparse coarse grained broken

phenocrysts and aggregates of albitised plagioclase are preserved (reaching

up to about 2 mm across). The flow banded devitrified lithic fragments

once aqain are unsorted with unorien~ed primary flow directions, many were

vesiuclar and some retain evidence of alteration along curving perlitic

cracks.-

The rock now has a simple secondary mineralogy

amongst the essential phases; birefringent argillic products, quartz and

albite, while disseminated fine grained sulphides are accessory. The latter

occupy about 3% to 5% of the total thin section area. Certain sulphides

are selectively located in narrow branching trails within weakly foliated

"sericite"-rich zones or ?microfractures. The rock is cut by several narrow

unmineralised branching quartz veins with sparse small patches of carbonate.

The sample thus may be described as an intensely

argillically altered and weakly mineralised, unsorted rhyolitic tuff that

is clearly related to the previous samples A 184689 and A 184690.

BBP 278

Hand Specimen. A compact fine grained mid-grey drill core sample

enclosing numerous medium to coarse grained pink feldspar crystals and

aggregates and fewer dark green-grey mafic ?phenocrysts. K-feldspar staining

gave weak positive results for the fine matrix fraction, and acid etching

reveals ubiquitous decussate (unoriented) feldspar microlites.

I
I
I
I
I

•

Sample No.

Rock Type.

A 184720 183.3 m - 196 m

Partly altered porphyritic volcanic rock of inter­

mediate (most likely trachytic) primary composition.



sample cut by several branching narrow discontinuous grey veins. The latter

give a strong rection with cold dilute Hel but K-feldspar staining proved

negative. The rock is quite strongly magnetic.

The exact primary composition of this rock is

partly masked by alteration, particularly development of albite, however

it was clearly strongly feldspathic and of intermediate type, possibly of

trachytic affinity. This rock is texturally and mineralogically quite similar

to the previous sample A 184677.

sample and a clear relict igneous texture is preserved. The latter is

defined by sparse scattered sites of altered mafic microphenocrysts and

aggregates, set in a voluminous sUbophitic groundrnass fraction with similar

altered mafic crystal sites partly enveloping and partly interstitial between

abundant small prismatic plagioclase laths which form a decussate framework

•

•

069122 12.

Porphyritic igneous texture is well marked in

Strong selective alteration has affected this

A mid green-grey, fine grained massive drill core

A 184721 717.2 m - 223.1 m

Strongly altered fine grained microporphyritic

to subophitic shallow ?intrusive (?dyke) rock

of rather basic primary composition.

Thin section.

Hand Specimen.

Rock Type.

this partly altered sample by numerous medium grained subhedral prismatic

shaped crystals and aggregates of albitised plagioclase and fewer of clouded

and weakly sericitised simple twinned albite phenocrysts that once may have

been K-feldspar. Sparse elongate acicular mafic phenocryst sites that now

are filled with an extremely fine grained, very pale green birefringent

layer silicate once may have contained an amphibole. The fine grained ground­

mass fraction of this rock contains a fine grained decussate mat of much

smaller albitised plagioclase laths clouded by red-brown limonitic oxide

dust, with an interstitial microgranular felsic mosaic of K-feldspar inter­

grown with patches of dark green chlorite and rare small anhedral grains

of quartz. Primary accessory phases include acicular apatite and opaque

oxides while carbonate, "sericite ll and sphene are minor secondary phases.

Sample No.

Thin Section.

I
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for the rock. In addition are present ubiquitous evenly disseminated small

opaque oxide (magnetite) crystals and aggregates. The rock thus appears

to have had a rather fine grained but yet holocrystalline basic igneous

parent.

Alteration of the mafic crystal sites in this

sample includes assemblages amongst the phases chlorite, carbonate (calcite)

and sphene. Vein assemblages include carbonate (calcite) granular quartz

and traces of sulphides.

This rock retains a fine grained microporphyritic

subophitic holocrystalline texture and most likely is of very shallow

?intrusive (?dykel emplacement. Its exact composition is masked by strong

selective alteration but it appears to be of basic or intermediate-basic

affinity.

I
I

Sample NO.

Rock Type.

A 184722 235.7 m

Partly altered and veined microporphyritic finely

flow banded alkali-feldspar rhyolite (or rhyodacite).

I
I
I
I
I
I
I
I
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Hand Specimen. A very fine grained compact dark pink sample with

narrow flow banding poorly defined by alternating narrow pale pink or dark

grey bands. K-feldspar staining gave very strong positive results, particularly

for alternating dark pink bands, but not for several microphenocryst sites.

A conspicuous white vein gives a positive reaction with cold dilute Hel

indicating the presence of calcite.

Thin Section. The sparsely porphyritic texture of this very

fine grained acidic igneous rock is marked by stout subhedral albitised

feldspar phenocrysts and glomeroporphyritic aggregates. Smaller accessory

microphenocrysts include partly degraded opaque oxides and rare small mafic

crystal sites marked by trails of sphene granules and carbonate or else

aggregates of green chlorite. The voluminous very fine grained flow banded

groundmass fraction almost certainly once was mostly glassy but now consists

of a devitrified felsic mosaic comprising intergrown anhedral domains of

quartz and K-feldspar, enclosing ubiquitous minute prismatic albite micro-



This is a partly altered and veined microporphyritic,

finely flow banded alkali-feldspar rhyolite (or rhyodacite).

Hand Specimen. A dark pink fine grained sample with barely

discernable narrow flow banding. Sparse pale grey medium grained ?feldspar

crystal sites are not affected by the positive stain for K-feldspar. The

rock is cut by a network of narrow branching grey veinlets, several of which

react with cold dilute HCl (presence of calcite).

lites. The flow banding is not particularly well defined in thin section,

but appears to be partly compositional and partly dependent on crystallinity.

Minor alteration is to wispy sericite and small patches of carbonate. The

conspicuous white vein of the hand specimen is filled with very abundant

granular carbonate (calcite) with subordinate quartz, traces of chlorite

and albite.

A 184723 327.0 m

14.069124

Partly altered and veined, sparsely porphyritic,

weakly flow banded rhyolite (or rhyodacite) .

121

Rock Type.

Sample No.

,
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Thin Section. This sample has a texture and mineralogy very

similar to the previous sample A 184722. It is a sparsely porphyritic,

very fine grained igneous rock with medium grained subhedral albitised

feldspar phenocrysts and aggregates. Several of these once may have been

K-feldspar rather than plagioclase. Accessory microphenocrysts include

leucoxene-altered opaque oxide grains, and smaller accessory crystals of

zircon and sphene. These crystals are "suspended ll in a voluminous, very

fine grained devitrified groundmass now comprising an intergrown mosaic

of anhedral equant quartz and K-feldspar domains enclosing ubiquitous

unoriented minute albitised plagioclase microlites. The weak flow banding

is not evident in thin section.

I
I
I

Patchy carbonate alteration has affected this

rock and a light dusting of sericite is evident. Several narrow discontin­

uous branching veins are filled with granular carbonate while other veins

now contain microgranular quartz. A pattern of later narrow fractures is

marked by trails of sericite .

•



069125 15.

122

Hand Specimen. A dark green-qrey, very fine grained drill core

sample with sparse, small disseminted pale grey patches, certain of which

react with cold dilute Hel indicating the presence of calcite. K-feldspar

staining proved negative. The rock is quite strongly magnetic.

This igneous sample which appears to contain a

high proportion of groundmass quartz and X-feldspar, retains a distinct

sparsely porphyritic fine grained devitrified (weakly flow banded texture,

and may be described as a partly altered and veined, sparsely porphyritic,

weakly flow banded rhyolite (or rhyodacite).

441. 9 m

Sparsely P,Orphyritic, once-vesicular, strongly

trachytic fine grained igneous rock of intermediate

(possibly trachyandesitic) primary composition.

A 184724

Rock Type.

Sample NO.

Alteration of the rock is selective preserving

quite clearly its sparsely porphyritic and once-vesicular, strongly

trachytic texture. Its exact primary composition is masked by the alteration

but this appears to be intermediate (possibly trachyandesitic) rather than

basic. Its overall fine grain size suggests extrusive or very shallow

intrusive emplacement.

Thin Section. This is a partly altered, fine grained, sparsely

porphyritic igneous rock with a well defined trachytic groundmass texture.

The sparse medium grained phenocrysts and aggregates include mostly plagio­

clase, with subordinate chlorite-carbonate-altered mafic microphenocryst

sites, and accessory microphenocrysts of partly degraded titaniferous opaque

oxides. The voluminous gr6undmass fraction comprises a felted mat of flow

aligned plagioclase microlites intergrown with dusty black opaque oxides

and substantially degraded titaniferous oxides. Interstitial chlorIte is

very common and certain small anhedral quartz patches also appear to be

interstitial. Elsewhere quartz is present in irregular to elongate vesicle

sites commonly intergrown with carbonate and/or chlorite.

\
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The rock may be descirbed as a partly altered

and veined, finely flow banded, sparsely porphyritic rhyolite (or rhyodacite) .

Hand Specimen. A very dark pink to grey, very fine grained drill

core sample with sparse medium grained sites of ?phenocrysts. A narrow

flow banding is marked by alternating dark pink and dark grey bands. K­

feldspar staining gave strong positive results for most of the rock, but

not for several narrow discontinuous veinlets.

Thin Section. Sparse medium grained, partly altered and albitised

plagioclase phenocrysts and aggregates commonly intergrown with altered

mafic microphenocryst sites define a distinctly porphyritic igneous texture

in this sample. The phenocrysts are "suspended" in an exceptionally fine

grained devitrified groundmass fraction similar to that in the previous

samples A18722 and A18723 and an earlier sample A 184676. The albitised

plagioclase phenocrysts contain abundant patchy sericite and carbonate

alteration, as well as minor patchy brown birefringent ?montmorillonite.

Mafic microphenocryst sites that retain subhedral shapes suggesting the

presence of previous amphibo~, however, now are completely filled with dense

carbonate ± patchy chlorite and partly degraded sphene clusters. Accessory

opaque oxide microphenocrysts rarely are associated with the glomeroporphyritic

clusters. once again the phenocrysts are scattered throughout a devitrified

matrix fraction dominated by a felsic mosaic of intergrown quartz and K­

feldspar (see staining) enclosing ubiquitous albitised feldspar microlites.

Small zircon and apatite crystals are accessory.

16.069126

453.2 m

214.2 m

A 184725

BBP 280

Partly altered and veined, finely flow banded,

sparsely porphyritic rhyolite (or rhyodcite) .

A 184726

Banded and slumped, fine grained acidic tuff which

is intensely argillically altered and quite well

mineralised.

Rock Type.

Sample No.

Rock Type.

Sample NO.
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Hand Specimen. A mid to pale grey, very fine grained sample which

has a poorly defined, deformed (most likely slumped) layering. It contains

patchy fine grained disseminated sulphide mineralisation. K-feldspar staining

proved negative.

Thin Section. This sample has undergone intense pervasive argllic

and patchy siliceous alteration, but in spite of this a relict fragmental

(pyroclastic) texture is quite clearly preserved. The vague deformed layering

of the hand specimen is not particularly obvious in the present thin section

except for a fairly abrupt increase in the proportion and size of recognisable

poorly sorted angular fragments. The coarsest of these reaches about 2

mm across, and the fragments include both lithic and crystal debris. The

crystal component mostly is angular to irregular partly polygonised quartz

with subordinate outlines of completely altered prismatic crystals that

were almost certainly once feldspars. The lithic debris includes rare,

very· altered, once-porphyritic igneous fragments with "sericite" altered

prismatic feldspar sites in a cherty and clay-altered mineralised matrix.

Other fragments that are now a cherty quartz-rich mosaic possibly were once

glassy, while others could have been themselves tuffaceous.

The voluminous rock matrix consists of ubiquitous

wispy "sericite" (or pyrophyllite, illite etc.), ± low birefringent clay

(possibly kaolinite), and ?montmorillonite intergrown with microgranular

quartz, accessory chlorite, degraded sphene and clusters of minute subhedral

birefringent crystals (?anhydrite). Ubiquitous pyritic sulphide dust

accounts for baout 5% to 8% of the total thin section area.

The rock may be described as a banded and slumped,

fine grianed acidic tuff which is intensely argillically altered and quite

well mineralised.

I
I
I
•

Sample No.

Rock Type.

A 184727

Intensely argillically altered, veined and mlneral­

ised, very fine grained porphyritic igneous rock,

most likely of acid-intermediate primary composition;
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Hand Specimen. A pale brown to pale green mottled, very fine

grained sample containing numerous, more or less evenly disseminated dark

green medium grained ?mafic crystal sites. The rock is cut by narrow branching

pale green, partly mineralised veinlets or fracture zones. K-feldspar

staining proved negative.

Thin Section. As in the previous sample A 184726, the present

rock also has undergone intense pervasive argillic alteration. Selective

alteration of certain crystal sites, however, has preserved distinct subhedral

to euhedral crystal outlines up to about 2 rom across of possible ?mafic

phenocryst sites now filled with almost monomineralic chlorite ± carbonate

± quartz. Also present are abundant elongate but irregular shaped patches

of granular quartz that once may have been vesicle sites. These sites are

"suspended" in a voluminous very fine grained matrix fraction comprising

a very dense wispy pale brown birefringent layer silicate phase (?montmorill­

onite) ± patches of carbonate and sericite. The abundant SUlphides partly

are disseminated and partly located in veins with granular to "shredded"

quartz and minor sericite. Pyritic sulphides comprise approximately 10%

of the present thin section area.

This sample may be only tentatively described

as an intensely argillically altered, veined and mineralised, very fine

grained porphyritic igneous rock, most likely of acid-intermediate primary

composition.

Substantially altered vesicular and microporphyritic

fine grained but holocrystalline shallow ?intrusive

igneous rock of intermediate (possibly microdiorite)

primary composition.

I
I
I

Sample No.

Rock Type.

A 184728 249.9 m

I
I
I

•

Hand Specimen. A mid green-grey, rather massive fine grained

drill core sample with sparse, quite large (up to 1 cm across) amygdales

filled with pale pink calcite (strong reaction with cold dilute Hel). K­

feldspar staining proved negative but the rock is moderately magnetic.
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Hand Specimen. A pale brown to pale green mottled, very fine

grained sample containing numerous, more or less evenly disseminated dark

green medium grained ?mafic crystal sites. The rock is cut by narrow branching

pale green, partly mineralised veinlets or fracture zones. K-feldspar

staining proved negative.

Thin Section. As in the previous sample A 184726, the present

rock also has undergone intense pervasive argillic alteration. Selective

alteration of certain crystal sites, however, has preserved distinct subhedral

to euhedral crystal outlines up to about 2 rom across of possible ?mafic

phenocryst sites now filled with almost monomineralic chlorite ± carbonate

± quartz. Also present are abundant elongate but irregular shaped patches

of granular quartz that once may have been vesicle sites. These sites are

"suspended" in a voluminous very fine grained matrix fraction comprising

a very dense wispy pale brown birefringent layer silicate phase (?montmorill­

onite) ± patches of carbonate and sericite. The abundant sulphides partly

are disseminated and partly located in veins with granular to "shredded"

quartz and minor sericite. Pyritic sulphides comprise approximately 10%

of the present thin section area.

This sample may be only tentatively described

as an intensely argillically altered, veined and mineralised, very fine

grained porphyritic igneous rock, most likely of acid-intermediate primary

composition.

Hand Specimen. Amid green-grey, rather massive fine grained

drill core sample with sparse, quite large (up to 1 cm across) amygdales

filled with pale pink calcite (strong reaction with cold dilute Hel). K­

feldspar staining proved negative but the rock is moderately magnetic.

Substantially altered vesicular and microporphyritic

fine grained but holocrystalline shallow ?intrusive

igneous rock of intermediate (possibly microdiorite)

primary composition.

I
I
I
I
I
I
I
•

Sample No.

Rock Type.

A 184728 249.9 m



Hand Specimen. A pale brown to pale green mottled, very fine

grained sample containing numerous, more or less evenly disseminated dark

green medium grained ?mafic crystal sites. The rock is cut by narrow branchinq

pale green, partly mineralised veinlets or fracture zones. K-feldspar

staining proved negative.

Thin Section. As in the previous sample A 184726, the present

rock also has undergone intense pervasive argillic alteration. Selective

alteration of certain crystal sites, however, has preserved distinct subhedral

to euhedral crystal outlines up to about 2 rnrn across of possible ?mafic

phenocryst sites now filled with almost monomineralic chlorite ± carbonate

± quartz. Also present are abundant elongate but irregular shaped patches

of granular quartz that once may have been vesicle sites. These sites are

"suspended" in a voluminous very fine grained matrix fraction comprising

a very dense wispy pale brown birefringent layer silicate phase (?montmorill­

onite) ± patches of carbonate and sericite. The abundant sulphides partly

are disseminated and partly located in veins with granular to "shredded"

quartz and minor sericite. pyritic sulphides comprise approximately 10%

of the present thin section area.

I
I
I
I
I
I
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This sample may be only tentatively described

as an intensely argillically altered, veined and mineralised, very fine

grained porphyritic igneous rock, most likely of acid-intermediate primary

composition.

Hand Specimen. A mid green-grey, rather massive fine grained

drill core sample with sparse, quite large (up to 1 cm'across) amygdales

filled with pale pink calcite (strong reaction with cold dilute Hell. K­

feldspar staining proved negative but the rock is moderately magnetic.

Substantially altered vesicular and microporphyritic

fine grained but holocrystalline Shallow ?intrusive

igneous rock of intermediate (possibly microdiorite)

primary composition.

I
I
I
I
I
I
I
•

Sample No.

Rock Type.

A 184728 249.9 m



I
I

128 069131
19.

Hand Specimen. A pale brown-grey, fine grained drill core sample

with scattered mOClium grained white to pale grey ?crystal sites and numerous

dark grey patches. K-feldspar staining proved negative.

The sample thus may be tentatively identified

as an albite-chlorite-carbonate altered vesicular and microporphyritic fine

grained but holocrystalline rock of intermediate (possibly microdiorite)

primary composition. This rock could be of shallow intrusive emplacement.

Thin Section. Extensive fine grained argillic alteration has

partly obscured the finer relict textural features in the groundmass fraction

of this rock. Nevertheless it retains a sparsely porphyritic igneous

texture with phenocrysts and aggregates ranging in size up to about 2 rnrn

across, set in a groundmass of partly flow oriented to partly decussate

plagioclase microlites. The phenocrysts include mostly albite crowded

Partly argillically altered porphyritic and once-

vesicular very fine grained igneous rock of

acid-intermediate (possibly trachyticl primary

composition_ and shallow ?intrusive emplacement.

A 184729 265.4 m

Thin section. This sample retains a clear relict holocrystalline

microporphyritic igneous texture marked by a dense decussate framework of

unoriented plagioclase laths (average length about 0.3 rnrn). These are now

converted to albite and crammed with dusty inclusions of sericite with

subordinate carbonate and chlorite. Interstitial sites are filled with

quartz (at least some of which is of primary origin), together with chlorite

and carbonate. Small interstitial opaque oxides are ubiquitous and ?titan­

iferous opaque oxides are partly degraded to pale brown stained sphene.

The rock contains sparse subhedral felsic and mafic microphenocryst sites

that are also converted to chlorite t carbonate t quartz. Elsewhere in

the rock are developed sparse well rounded vesicle sites that are now filled

with simple zoned secondary assemblages, mainly chlorite peripherally and

calcite centrally, while some very small vesicle sites now contain dense

radiating quartz with concentric zones of inclusions.

Sample NO.

Rock Type.

I
I

I
I
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The sample thus may be described as a partly

argillically altered porphyritic and once-vesicular fine grained~aw?in~ve

igneous rock of acid-intermediate (possibly trachytic) primary composition.

pale grey drill core sample crossed by somewhat irregular lensed dark grey

bands. The rock contains sparse fine grained disseminated sulphides which

are also partly concentrated in narrow bands subparallel to those above.

K-feldspar staining proved negative.

in this intensely argillically altered and silicified fine grained rock.

However, phase contrast microscopy reveals the poorly defined outlines of

flattened once-glassy vesicular pumiceous fragments, and possible small

altered fragments of flow banded rhyolite and ignimbrite. There are no

with dusty inclusions of sericite and subordinate small irregular shaped

patches of carbonate. Recognisable mafic phenocryst sites are very scarce,

and these may have included an amphibole. These sites are now filled with

granular assemblages amongst the phases carbonate, chlorite and water-clear

secondary albite ± quarta. Opaque oxide microphenocryst sites now are

degraded to clouded sphene dust. The voluminous groundmass fraction now

comprises a dense mat of albitised plagioclase microlites partly converted

to dense wispy sericite (?pyrophyllite ± montmorillonite, illite etc., and

patchy carbonate). intergrown with dusty opaque oxides and small patches

of interstitial quartz enclose subophitically certain of the groundmass

plagioclase crystals. In addition the rock contains abundant subrounded

amygdales filled with secondary quartz ± secondary albite, traces of carbonate

and small patches of chlorite.

20.
069132

275.6 mA 184730

A rather massive very fine grained cherty siliceous

Inensely argillically altered and silicified,

weakly banded vitric tuff, with abundant fine

grained disseminated and vein-located pyritic

sulphide mineralisation.

Relict textural features are barely recognisable

Rock Type.

Sample NO.

Hand Specimen.

Thin Section.

I
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This sample may be only tentatively identified

in terms of its primary lithology as an intensely argillically altered and

silicified, weakly banded vitric tuff with abundant fine grained disseminated

and vein located pyritic sulphide mineralisation.

Thin Section. This is an intensely altered rock in which sparsely

porphyritic igneous relict textural features are only barely recogn,sable.

Medium grained sites of previous phenocrysts and aggregates include albitised

plagioclase (a little of which remains) and certain quartz aggregates which

Hand Specimen. A compact fine grained drill core sample comprising

a mid grey fraction with abundant small anhedral dark grey patches (?crystal

sites), sharply in contact with a grey pink fraction enclosing numerous

medium grained pink ?crystal sites. K-feldspar staining proved negative

but a pale grey vein assemblage reacts with cold dilute Hel suggesting the

presence of calcite.

Alteration of the rock is extreme and a simple

secondary assemblage is represented comprising very abundant microcrystalline

cherty quartz intergrown with wispy, very pale brown birefringent clay

(most likely montmorillonite). The dark grey bands of the hand specimen

are not clearly represented in thin section, but appear to be marked by

trails of minute dusty birefringent ?sphene inclusions. Accessory secondary

phases include small patches of apatite and clusters of minute "sericite"

flakes. The latter are associated with some of the sulphide aggregates

and also dense aggregates of sericite are located in mineralised veins

together with granular quartz. The sulphides include very abundant pyrite

and account for approximately 5% to 8% of the total rock.

•

•

21.069133

Significantly mineralised, strongly altered

porphyritic and vesicular igneous rock of rather

acidic primary composition.

A 184731 285.6 m

recognisable sites of previous crystal debris.

Rock Type.

Sample No.
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numerous irregular shaped coarse to medium sized lithic fragments of several

069134 22.

common (about 10% of the sample) and to a lesser extent these are vein­

located with carbonate (calcite) and quartz.

The sample may be described as a si9nificantly

mineralised, strongly altered porphyritic and vesicular igneous rock of

rather acidic primary composition.

Disseminated sulphides are

296.7 m

A poorly sorted, distinctly fragmental sample

A 184732

Strongly altered unsorted fragmental (or even

partly ?reworked) ?tuff containing a variety

of lithic debris from a porphyritic acid,c igneous

source.

This is a very poorly sorted sample conta,n,ng

Hand Specimen.

Rock Type.

could represent polygonised quartz phenocrysts. Also present are numerous

subrounded quartz aggregates that almost certainly represent previous

vesicles. The groundmass fraction of this rock includes a quartz-rich

mosaic with patches of a quartz/altered feldspar intergrowth. Needles of

apatite and degraded opaque oxides are relict primary accessory phases.

Small patches of "sericite" are accessory.

The pink colouration of the hand specimen appears

to be partly due to the presence of hematite dust in the relict albitised

feldspar crystal sites, with a sharply defined "front" where feldspar is

largely replaced by the secondary assemblage. Carbonate alteration partic­

ularly affects certain albitised plagioclase phenocryst sites, but the

majority of groundmass feldspar is almost completely replaced by exception­

ally fine grained wispy pale brown birefringent clay (?montmorillonite).

Sample No.

containing pale green-grey, mid green-grey and mid-grey lithic clasts and/or

fragments ranging in size up to about 2 em across. These are set in a fine

grained mid-grey ?siliceous matrix. Sparse clusters of sulphides are

present. X-feldspar staining proved negative.

Thin Section.

I
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different acidic volcanic lithologies. Recognisable relict textural features

in certain fragments include completely altered euhedral prismatic shaped

feldspar phenocryst sites, rare quartz microphenocrysts, degraded opaque

oxide microphenocrysts and a coarsely devitrified quartz-rich groundmass

fraction with abundant intergrown wispy ?montrnorillonite and dusty sulphides.

Others contain completely altered felsic phenocryst sites now comprising

dense "sericite", as well as phenocryst sites of degraded ragged biotite,

polygonised quartz and opaque oxide microphenocrysts, set in a very fine

grained devitrified quartz-rich groundrnass. Still others are themsleves

fragmental with highly silicified ?igneous fragments set in a matrix of

dense wispy sericite or else pale brown wispy ?montmorillonite.

The rock matrix in which the coarser fragments

are "suspended" contains abundant much smaller polygonised siliceous debris,

clay-altered ?feldspar crystal sites, in turn set amongst dense cherty quartz

and a branching network of pale brown birefringent wispy ?montmorilloniteveinlets

as well as patchy disseminated pyritic sulphides.

This tuffaceous sample may have been partly

reworked in a sedimentary environment, but relict textures suggest the

presence only of several different types of acidic igneous material. The

rock may be described as a strongly altered, unsorted tuffaceous fragmental

or even partly ?reworked ?tuff containing a variety of lithic debris from

a porphyritic acidic igneous source.

I
I Sample NO. A 184733 303.6 m

Hand Specimen. A fine grained pale grey, compact ?siliceous sample

with a fine subparallel layering which is partly deformed, fractured and

veined. Patches of sUlphide mineralisation are located along certain of

the veined branching fractures. K-feldspar staining proved negative.

I
I
I
I
I

•

ROck Type. Veined, partly fractured and partly mineralised,

weakly banded fine grained vitric ?tuff that is

converted to montmorillonite ± cherty quartz.
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Hand Specimen. A pale grey, fine grained cherty siliceous drill

core sample which is cut by several prominent pale grey quartz veins. K­

feldspar staining proved negative.

Narrow branching veins and fractures are now filled

with dense granular quartz intergrown with fine grained patchy pyritic

sulphides with traces of carbonate and patches of decussate "sericite"

flakes.

Relict textures are not clearly preserved in this

sample, but it appears to be a veined, partly fractured and partly mineral­

ised, weakly banded, very fine grained vitric ?tuff that is converted to

dense montmorillonite f cherty quartz.

Thin Section. Relict textural features are very poorly preserved

in this very fine grained, strongly altered sample and only vague outlines

of finely banded but unoriented once ?glassy ?volcanic or tuffaceous lithic

fragments, ranging in size up to about 2 rom across, are present. The fine

banding in these poorly defined fragments equally may be rhyolitic flow

banding, or else of vitric tuffaceous origin and now is marked by alternating

layers of microgranular quartz and very fine grained pale brown wispy

333.0 mA 184734

Weakly mineralised, veined, argillically altered

and silicified lithic ?tuff of acidic primary

composition.

Thin Section. This is a very fine grained sample in which the

weak fine layering of the hand specimen is not particularly evident. It

contains only very sparse silt sized angular quartz grains scattered througout

a very fine grained "matrix" now consisting of very abundant wispy ?mont­

morillonite intergrown with microcrystalline cherty quartz. The patches

of montmorillonite resemble those of small, partly deformed pumiceous glass

shards, and there is no "normal" heavy detrital component as in common

sedimentary lithologies. The birefringent clay also marks out'an incipient

conjugate foliation.

Rock Type.

Sample No.
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undergone extreme pervasive argillic alteration and strong microcrystalline

cherty silicification. However, unsorted ?slumped tuffaceous lithic

The prominent veins of the hand specimen are filled

mainly with granular quartz (crammed with minute fluid inclusions), and

rare traces of sulphides, and have narrow rims of dense sericite, carbonate

and green chlorite.

of numerous pale grey lithic fragments (up to 2 cm across), set in a very

pale green-grey matrix with a wavy foliation. The rock contains sparse

fine grained disseminated sulphide mineralisation but K-feldspar staining

proved negative.

A mottled, fine grained sample with clear outlines

As in the previous sample the present rock has

Intensely argillically altered silicified and

mineralised ?slumped or brecciated, partly "welded"

vitric tuff.

A 184735 334.6 m

birefringent clay (most likely montmorillonite). Rare crystal debris

includes angular quartz grains up to 0.3 mm across, rare small subhedral

zircon crystals and sparse deformed prismatic shaped ?mafic crystal sites

now converted to granular quartz intergrown with rutile needles and/or

sphene dust, traces of green carbonate, and dusty pyritic sulphides.

Elsewhere are heavily mineralised fragments now converted largely to granular

quartz with patchy carbonate, green chlorite and traces of sericite. Sparse

titaniferous opaque oxide crystal sites now are degraded to patchy brown

stained translucent leucoxene ± sphene.

Hand Specimen.

Rock Type.

Sample No.

This rock type may be only tentatively identified

in terms of its primary lithology as a fine grained lithic ?tuff or acidic

composition which has undergone intense pervasive silicification and argillic

alteration with later quartz veining and fine dusty disseminated mineralisat­

ion.

Thin Section.
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has produced a rather simple secondary assemblage again including almost

069138 26.

Minute dusty disseminated sulphides are ubiquitous

with less common coarse aggregates associated with quartz, traces of chlorite

and sericite. Sulphides comprise about 8% of the thin section area.

pale green-grey sample with abundant mid-grey fragments, mainly about 2 mm

to 3 mm across. The very fine grained matrix fraction is weakly follated.

The rock is cut by several conspicuous dark grey vein-like domains. K­

feldspar staining proved negative.

Intense alteration, as in the previous sample,

Strongly argillically altered, partly silicified

and mineralised fine grained fragmental or brecc­

iated ?"welded" vitric tuff (or ignimbrite) .

A mottled, very fine grained mOderately slliceous,

A 184736 339.0 m

Rock Type.

Alteration of the rock has produced a simple

secondary assemblage similar to that of the previous sample, with pale yellow­

brown wispy ?montmorillonite replacing previous glass shards intergrown

with dense microgranular cherty quartz.

fragments retain excellent relict textures of partly deformed (flattened)

glass shards. The direction of elongate and flattened shards is different

in the poorly defined adjacent fragments. Sparse subhedral sites of

previous medium grained crystals and aggregates are now completely replaced

by granular secondary quartz ± pyritic sulphides, while mineralised vein-like

patches also contain granular quartz ± sericite.

Hand Specimen.

This rock retains clear relict tuffaceous textures

of previous abundant, partly flattened and deformed glass shards preserved

in ?slumped unsorted lithic fragments up to 2 cm across. It has undergone

intense argillic alteration, silicification and fine disseminated mineral­

isation~

Sample No.

Thin Section.
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equal major proportions of wispy very fine grained pale brown birefringent

clay (?montmorillonite) and quartz. Relict textural features, however, are

not as clearly preserved as in the previous sample, but vague outlines of

lithic fragments are marked by adjacent finely banded domains in different

orientations. This fine discontinuous banding most likely is due to a

layering produced by flattened (or "welded") altered glass shards rather

than magmatic flow banding. Sparse small quartz chips are accessory, and

certain patches of dense, very fine grained sulphides appear to outline

prismatic shapes of previous ?microphenocrysts. Dusty disseminated sulphides

and those developed along a fine grained altered fracture zone comprise

about 5\ to 8\ of the rock. Lensed ,branching quartz veinlets are largely

unmineralised.

This strongly argillically altered and partly

silicified sample may be only tentatively identified in terms of its original

lithology as a fine grained fragmental rock enclosing unoriented irregularly

banded fragments of ?"welded" vitric tuff (ignimbrite).

Intensely argillically altered and partly silicified

unsorted lithic tuff comprising unoriented banded,

once-glassy ?pumiceous and ?tuffaceous fragments,

as well as sparse crystal debris.

I
I
I

Sample No.

Rock Type.

A 184737 369.6 m

I
I
I
I
I

Hand Specimen. An irregularly mottled pale yellow-green and mid-

grey, very fine grained cherty siliceous sample with a deformed and dis­

oriented fine layering and numerous poorly defined lithic fragments. K­

feldspar staining proved negative.

Thin Section. As in several previous samples this rock retains

a fragmental relict texture in which adjacent poorly sorted fragments exhibit

different directions of a previous fine lamination or layering. Certain

of these fragments exhibit selective alteration with vague outlines of

possible small vesicle sites, as well as layered or ?flow banded clasts

or fragments with relict textures of coarse ?devitrification. Sparse

prismatic crystal sites are completely replaced by very fine grained



The rock thus may be identified as an intensely

argillically altered and partly silicified lithic tuff, comprising unsorted

fragments of banded once-glassy ?pumiceous and ?tuffaceous fragments, as

well as sparse crystal debris.

carbonate ± sericite, while previous titaniferous opaque oxide sites now

contain stained leucoxene. The very fine grained once-glassy fragments

now are converted to wispy pale brown birefringent clay (montmorillonite)

and cherty microgranular quartz in approximately equal major proportions,

with accessory small anhedral patches of pale brown fine grained carbonate.

Small zircon grains form a minor relict accessory phase. Several narrow

irregular veins contain dense decussate fine grained sericite intergrown

with granular quartz and carbonate. Small pyritic sulphide crystals are

accessory as are sparse dusty disseminated pyritic sulphides.
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APPENDIX IV

TABULATED WHOLE ROCK AND TRACE ELEMENT ANALYSES



· - - .. - - - - - - - - - - - - - - - - -
DOH NO. BBP 24B BBP 24B BBP 246 BBP 250 BBP 242 BBP 253 BBP 253 BBP 253 B8P 278 88P 278 88P 278 88P 278 88P 27B ....INTERVAL 567.0- 319.0- 272.0- 337.0- 195.0- 114.7- 319.0- 436.5~ IB3.3- 217 .2- 438.2- 447.5- 324.9-

577.0 331.0 2B7.0 355.0 213.0 128.0 336.0 44B.5 196.0 223.1 442.5 457.0 339.0 W
SAMPLE NO. AIB4709 A184710 AIB4711 AIB4712 AIB4713 AIB4706 AIB4707 AIB470B AIB4701 AI84702 AIB4703 AI84704 AIB4705 W
Si02 % 75.6 73.0 73.5 70.9 72.6 73.0 68.B 73.4 70.B 49.5 56.9 72.0 72.B

H02 % 0.22 0.24 0.23 0.33 0.30 0.30 0.30 0.34 0.30 0.6B 1.15 0.29 0.31

A1 203 % 11.7 13.7 12.0 12.4 13.B 12.6 12.4 13.7 13.4 11.5 14.6 11.6 12.7

fe203 % 1.65 2.15 4.15 3.35 2.45 2.95 2.80 2.10 3.85 11.60 9.75 3.00 2.70

FeO %

MnO % 0.04 0.04 0.07 O.OB 0.05 0.05 0.09 0.04 0.07 0.37 O.IB 0.10 0.05

MgO % 0.10 0.45 0.45 O.BO 0.65 0.20 0.15 0.70 0.50 5.50 2.35 0.70 0.70

CaO % 1.10 1.00 0.55 2.90 1.50 1.35 3.05 1.40 1.20 B.45 4.35 2.70 1.70

Na20 % 2.65 3.05 2.15 1.75 2.35 2.75 2.05 2.BO 3.B5 1.95 4.30 0.29 3.95

K20 % 4.55 3.30 4.60 2.95 3.10 5.25 5.05 3.20 3.35 1.05 1.50 3.75 2.15

P205 % 0.021 0.021 0.021 0.055 0.069 0.041 0.034 0.043 0.076 0.607 0.427 0.060 0.039

503 %

CO2 %

H O· %2
H
2
O- %

L.0.1. % 1.51 2.07 1.36 3.50 2.B6 1.53 3.21 2.62 1.75 B.75 4.33 4.7B 2.21

Total %

A9 ppm x x x x x x x x x x x x x
As ppm 3 x B 2 2 3 3 x x x x 4 40
Au ppm
8a ppm 940 500 1350 450 600 920 610 560 1150 6BO 4BO 320 330
Co ppm 10 10 5 10 10 5 5 x 5 30 20 5 10
Cr ppm BO 55 30 30 70 10 35 25 35 125 15 45 45
Cu ppm 5 5 x x 5 x x x x 70 5 x 5
F ppm
La ppm 30 40 45 45 65 50 45 40 70 170 40 45 30
No ppm
Nb ppm B 15 10 10 15 B 10 10 15 7 7 10 10
Nl ppm 55 60 30 35 50 20 30 20 30 55 20 35 35
Pb ppm 10 x 5 10 20 x x 5 x 5 5 x 5
Rb ppm 140 170 160 150 140 160 160 150 110 30 55 150 95
Sb ppm x x x x x x x x 3 x x x 6
Sc ppm
Sn ppm 0Sr ppm 75 95 95 100 110 110 95 120 210 160 230 50 90
11 ppm C1':l, IJ ~JllI X " 1 1 10 9 15 5 230 170 30 15

~

" ppm x x x x x x x x x x x x
y ~lJm Jo 3, 3, ), 1, 40 40 35 40 35 40 40 25 .....
In ppm '0 40 4, 105 30 30 30 20 35 170 BO 40 90 ...
Ir ppm 170 110 180 230 190 260 260 250 200 150 140 170 230

~



• - - - - - - - - - - - - - - - - - - - -
DOH NO. BBP 279 BBP 279 BBP 279 BBP 279 BBP 279 BBP 279 BBP 279 BBP 279 I-"
INTERVAL 217.0- 237.0- 319.0- 374.0- 418.0- 441.0- 516.0- 697.6- Po

227.0 242.0 330.0 381.0 426.0 450.0 530.0 698.2 C)
SAMPLE NO. A184680 AI84681 AI84682 AI84683 AI84684 A184685 A184686 A212901

Si02 ~ 75.9 55.9 49.9 72.2 70.3 70.8 73.9 71.4
Ti02 ~ 0.21 0.92 0.64 0.30 0.29 0.29 0.24 0.28
AI 203 ~ 1I.2 15.3 10.4 12.5 12.7 1I.8 1I.7 13.15
Fe203 ~ 2.25 9.55 12.00 2.90 3.60 5.40 2.10 2.45
FeO %

MnO % 0.05 0.19 0.30 0.05 0.08 0.03 0.05 0.07

"90 ~ 0.40 3.05 7.40 0.30 0.30 0.25 0.20 0.35
CaO ~ 2.05 7.50 1.35 2.55 1.35 1.85 1.19
Na20 ~ 2.25 2.05 1.80 2.65 3.55 1.40 2.30 2.490
K20 % 2.30 1.90 0.68 5.25 2.90 4.40 5.00 4.1I
P205 ~ 0.021 0.341 0.572 0.039 0.066 0.034 0.023 0.030
503 ~

CO2 ~

H O' ~2
H

2
O- ~

L.O.I. ~ 2.70 6.20 8.70 1.45 2.90 3.25 2.20 2.36

Total ~

A9 ppm x x x x x x x x
As ppm 2 3 4 x x 15 2 2
Au ppm
Ba ppm 450 460 370 1000 800 650 960 690
Co ppm 10 20 25 5 10 10 10
Cr ppm 35 5 95 35 35 1I5 55 I
Cu ppm x x 55 5 5 20 5 4
F ppm

35La ppm 40 55 160 50 60 35 55
"0 ppm

10 10 10Nb ppm 10 10 10 15 10
Ni ppm 30 20 45 35 25 80 40 6
Pb ppm x x x 5 x 1I0 x I
Rb ppm 130 90 25 170 100 150 140 260
Sb ppm x x 6 x x 3 x x
Sc ppm
Sn ppm

75 85 95 0Sr ppm 85 130 180 1I0 200
11 ppm

8 9 5 9 ~
V ppm 8 190 220 10

~W ppm x x x x x x x x
y ppm 35 30 30 40 35 35 40 50 I-"
In ppm 70 1I0 165 30 40 480 45 30

"j;o;.Ir ppm 170 150 150 270 200 250 190 260

)l"
w

i;!'l::r 1-A-- %.g '2JS'.", "." '6 .":\ 1·e (" .'$' .



• - - - - - - - - - - - - - - - - - - - -
DOH NO. BBP 2BD BBP 2BD BBP 2BD BBP 2BD BBP 2BO BBP 280 8BP 280 BBP 280 BBP 280 BBP 280 BBP 280
INTERVAL 74.9- 104 •.9- 190.0- 211.0- 261.5- 278.5- 289.6- 307.6- 332.7- 344.6- 395.0- I-"85.0 108.0 202.0 221.0 268.6 287.6 295,,6 317.6 342.0 347.4 400.0

~SAMPLE NO. A212932 A212809 A212819 A212832
A212903 A212933 A212938 A212802 A212806 A212810 To A212833 1-.
A212904 A212909 A212934 A212939 A212803 A212807 A212811 A212823 A212834 A212836 A212839

Si02 ~ 80.6 66.0 77.0 74.1 66.2 67.8 73.4 75.6 73.3 58.2 73.2

Ti02 ~ 0.22 0.85 0.24 0.35 0.49 0.52 0.31 0.24 0.27 1.00 0.26

A1 203 ~ 10.15 17 .35 12.30 13.60 14.35 13.30 12.75 12.05 12.45 14.35 11.70

Fe203 ~ 2.15 2.45 2.20 2.75 5.10 4.65 3.05 2.15 2.65 9.05 2.50

FeD %

MnO % 0.01 0.02 0.01 0.01 0.11 0.08 0.01 0.06 0.02 0.18 0.04
MgO % 0.10 1.15 0.45 0.35 1.55 0.80 0.60 0.55 0.50 1.85 0.45

CaD % x 0.06 x 0.05 0.98 I. 51 0.09 0.46 0.22 1.54 0.56

Na20 ~ 0.065 0.055 0.055 0.055 4.350 • 0.100 0.090 0.085 0.080 0.415 2.700

K20 % 3.19 3.92 4.03 4.20 2.31 3.94 4.17 4.25 4.18 1.89 3.06

P205 % 0.011 0.048 0.014 0.048 0.112 0.117 0.046 0.023 0.025 0.361 0.034

S03 %

CO2 %

Ho' ~2
H2O ~

L.O.I. ~ 1.92 5.44 2.66 3.11 2.62 4.62 3.51 3.03 3.29 5.08 2.70

Total %

A9 ppm x x x x 0.2 x 0.1 x 0.2 x x
A. ppm 3 x x 3 4 9 8 7 2 7 10
Au ppm
Ba ppm
Co ppm
Cr ppm 1 1 1 I 11 2 2 1 1 3 1
Cu ppm 8 4 4 7 9 8 8 5 9 13 7
F ppm
La ppm 40 40 20 30 85 40 40 45 40 70 35
Me ppM
Nb ppm 10 7 15 15 15 9 10 15 10 150 10
Ni ppm 6 26 9 7 36 10 7 10 7 11 5
Pb ppm x 3 12 10 4 20 8 6 11 5 14

.Rb ppm 90 190 140 140 95 170 170 190 150 90 140
Sb ppm x x , x x x x x x x x 0
Sc ppm O':lSn ppm
Sr ppm 8 20 8 15 230 60 20 30 10 120 75 e:;,
Tl ppm I-"V ppm 10 170 25 30 73 70 24 1 , 120 6
W ppm , x x x , x x x x x x Iol:;o.
y ppm 20 30 30 35 40 35 35 35 35 40 35 Iol:;o.
In ppm 6 71 57 49 74 98 30 58 110 67
Ir ppm 180 170 200 250 220 240 240 210 230 170 220

1-') "0·0 nO. '& .. (\...
\"l+ ~. "r (,.q t-e ~s·'" ::Hn-t>



• - - - - - - - - - - - - - - - - - - - -
l-"

STANDARDS RUN WITH 88P 278, 279 ~
STANDARD NO. GX24 GX25 GX26 GX26 ~
SAMPLE NO. A184714 A184715 A184716 A184718

5;02 % 71.7 42.5 43.4 43.5
Ti02 % 0.66 0.87 1.40 1.40
A1 203 % 4.25 0.75 1.25 1.15

Fe203 % 13.0 51.0 49.7 49.6
FeO %

MoO % 0.01 0.03 0.04 0.04

M90 % X X X X

CaO % 1.25 0.07 0.07 0.06
Na20 % 800 100 200 100
K20 % 0.40 0.03 0.05 X

P205 % 0.030 0.009 X X

503 %

CO2 %

H o' %2
H
2
O. %

L.O.l. % 5.46 3.34 2.60 2.59

Total %

A9 ppm 292 700 890 890
As ppm 3400 140 320 310
Au ppm 1/5 1/5 1/5 1/5
8a ppm 390 690 1250 1200
81 ppm 19 15 33 43
Co ppm 15 25 30 35
Cr ppm 40 25 30 35
Cu ppm 1350 1025 825 825
F ppm

75La ppm 25 95 80
Mo ppm X X X X

Nb ppm X X 5 4
N1 ppm 30 40 35 35
Pb ppm 1.28 0.50 0.49 0.49
Rb ppm 20 7 8 7
Sb ppm 200 50 85 95
Sc ppm

1850 0Sn ppm 260 470 1850
Sr ppm 40 3 5 3

O':lTl ppm
160 c;lV ppm 75 130 140

W ppm x 25 35 30

"'"'"
y ppm x 5 15 15
Zn ppm 0.51 0.51 0.3700 0.3675 ;j;;o
Zr ppm 95 110 140 130

I:.H
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STANDARDS RUN WITH BBP ZBD

STANDARD NO. GXIH GXIH GXZ5 GIZ5 GXZ5 POE'S BLANK POE'S BLANK .....
SAMPLE NO. AZIZ910 AZIZ950 AZIZ920 A21Z940 A212830 A212815 AZIZ935

~

Si02 l 71.7 72.5 W

Ti02 l 0.48 0.48

A1 Z03 l 12.00 11.80

Fe203 l 4.10 4.14

FeO l

MoO l O.OZ 0.02

M90 l O.ZI 0.31

CaO l 0.05 0.04

NaZO l liS 115 0.025 0.020 0.015

K20 l 4.54 4.62

P205 l 0.053 0.064

503 l

CO2 l
H O' lZ
HZO· l

L.O. I. l Z.96 2.39

Totol l

A9 ppm 0.1 x 440 440 460 x x
As ppm 7 10
Au ppm x 0.04 0.98 1.06 x x
Bo ppm 390 390 660 600 60
Bi ppm
Co ppm

16 13Cr ppm 17 7 56 56 55
Cu ppm 76 84 1050 1050 1050 3 4
F ppm IZOO 800
Lo ppm 30 30
Mo ppm ZOO 190
Nb ppm 9 10
Ni ppm 55 59 35 35 35 5 6
Pb ppm 8 7 4920 49Z0 49Z0 x 4
Rb ppm 330 330 7 9 x
Sb ppm x x
Sc ppm
Sn ppm 9 6 0
Sr ppm 90 90 x 5 x

::r.>Tl ppm 1.0 2.0 0.5 0.5 0.5 x x
V ppm 55 55 170 130 140 9 15 t:.O
W ppm 40 45

~y ppm 55 55
Zn ppm 43 40 5540 5540 5540 9 10 .....
Zr ppm 300 290

~



• - Ifill - - - - - - - - - - - - - - -
STANDARDS - ACCEPTED VALUES _ AUGUST 1985

STANDARD ND. GXIH GX25 GX24 GX26

5i02 ~ 73.3 ......TiD2 ~ 0.47
~

A1 203 ~ 12.05
~

Fe203 ~ 4.4
FeO ~

MnO ~ 0.015

M90 ~ 0.43

CaO ~ 0.11
Na20 ~ 0.95
K20 ~ 4.62
P205 ~ 0.05

5°3 ~

CO2 ~

H 0' ~2
H
2
O. ~

L.O.I. ~ 2.9
Total ~

A9 ppm 0.65 608 292 703
As ppm 11 153.6 361O 287
Au ppm 0.97 0.204 3.32
Ba ppm 400
Bi ppm 11.O
Co ppm 5.8
Cr ppm 17O 57.7 60.8
Cu ppm 70 1064 1340 826
F ppm
La ppm 30
Mo ppm 200
Nb ppm 13
Ni ppm 48
Pb ppm 12 4600 1.27 0.4241
Rb ppm 325
Sb ppm x
Sc ppm
Sn ppm 9

0Sr ppm 90
Tl ppm

~V ppm x
e.:;)W ppm 55

y ppm 42 ,....
Zn ppm 40 0.4968 0.4580 0.3746

~Zr ppm 255

~1
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APPENDIX V

TABULATED RESULTS FOR EXPECTED AND RECORDED VALUES OF

CSR STANDARD, GXIH
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TABLE 1

Comparison between expected and recorded values of silicate

analysis of GX1H

Analysis by Ana1abs Report 999.0 08 3168, July 1985

Recommended . Actual
Element Value Range Value Recorded

1 2

Si0
2 73.2 72.2 -74.2 71. 7 72.5

Ti0
2 0.47 I· 0.44 - 0.50 0.48 0.48

A1
2

0
3

12.05 11.55 -12.55 12.0 11.8

Fe
2

0
3 4.4 4.1 - 4.7 4.1 4.14

MnO 0.015 0.01 - 0.02 0.02 0.02

MgO 0.43 0.36 - 0.49 0.21 0.31

CaO 0.11 0.07 - 0.13 0.05 0.04

Na 20 0.95 0.80 - 1.10

K20 4.62 4.4 - 4.8 4.54 4.62

P205 0.05 0.045- 0.055 0.053 0.064

LOI 2.9 2.6 - 3.2 2.96 2.39

99.19 96.11 96.36

F 0.13 0.11 - 0.15 0.12 0.08

All values expressed as %



..---------------------
TABLE 2

O::Inparison between expected &. recorded values of silicate analysis of GXlH

Analysis by Analabs, Report 999.0 08 3168, July 1985

Expected Expected Actual Value Reported Catment
Element Value Range 1 2

As 11 9- 13 7 10 OK but low
Ba 400 370-430 390 390 Great
cr 170 160-180 17 7 Poor - dissolution method?
eu 70 62- 78 76 84 OK
La 30 20- 40 30 30 Great
Mo 200 190-210 200 190 OK
Nb 13 11- 15 9 10 Low
Ni 48 38- 58 55 59 . OK but high
Ph 12 10- 14 8 7 Low
Rb 325 315-335 330 330 GOOd
Sb x x x x Below detection
sn 9 7- 12 9 6 . OK but low
Sr 90 85- 95 90 90 OK
V x x x x Below detection
W 55 50- 60 40 45 Low
y 42 36- 48 55 55 High

Zn 40 36- 44 43 40 OK
Zr 255 245-265 300 290 High
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