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2.0 LOCATION

Page 1

1.0 INTRODUCTION
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is

A joint1991 has been made.to

This report details results of exploration carried out

by Billiton Australia on behalf of the Sterling Valley Joint

Venture during the twelve month period ending 14th October 1990.

It is the second annual report pertaining to E.L. 29/88.

The licence is situated between Rosebery and Tullah on

the West Coast of Tasmania and 1S transected on its north

western edge by the Murchison Highway. (see "ig. I) Access

gained via the partially sealed Anthony Road and an HEC power

line track that traverses the western portion of the licence.

3.0 LAND TENURE

E.L. 29/88, of 171<m', was granted to Norgold Limited on

the 14th October, 1988 for a period of ten years renewable every

12 months. The licence has been renewed until 14th October 1990

venture agreement is currently in place between Norgold Limited

and the Shell Company of Australia Limited whereb,c Billiton

Australia, the Metals Division of the The Shell Company of

Australia Limited, manages the joint venture.

and application for renewal

\ ' - ,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



'"

Scm::. I

\ .

~.

+

. ' -- ....

~~!!~~~!~.~
Pro;eel

STERLING VALLEY
Totle

LOCATION PLAN

443006
Autl'lof 0.•• I Sc.ole /','00,000

Or.wn omce I RevIsed 0.,.

Or.wi~ No. Fi9· N0'1

HOlt

, §_...........: .

;-!

[/ ~

~

: t:'

/ 1-

:: .

.;. ...'f)

~ ..."/

- "
W~~Nf 1·
~ ~

,.. ;J,

r--

...

... :

./

. ;"

-:
\ ,, \

"" fo'~, ....­
\
f
1

~
f,

,, '

~ I. /:-:""-=-~--i-
...~. . I ~

~ ii \.~.. ,
, /



I
I

,..~ ,~; ~, '~

. ,-,' 443007 Page 2

I
I
I
I

Norgold and Billiton entered into a joint venture agree

-ment on 12th November 1986 in which E.L. 4/73 was the subject

of this agreement. The licence expired on 6th March 1988 but a

new exploration licence, namely EL 29/88, was granted to Norgold

Limited on behalf of the Sterling Valley Joint Venture (see Fig.

2) •

The licence

the HEC and two
I State Reserve, 1.5km'

area

Land

excludes

vested in

0.4km' Murchison Highway

mining

I
I
I
I
I
I

leases (ML's 1M/55, 2M/55) held by Pasminco. In addition, appro x

-imately 80% of the licence 1S contained within the South West

Conservation Area.

4.0 PREVIOUS WORK

Previous exploration was carried out under EL 4/73 by

Asarco (Aust) Pty Ltd (1973-74', Cominco Aust. Pty Ltd (1975-781

EZ Co (1979-86) and Billiton Australia (1987-88).

A list of important references relating to this work isI
I

summarized in a previous report (08.4175) and is not

here.

reproduced

I Billiton continued exploration on behalf of the joint

venture within EL 29/88 during 1988-89. A comprehensive program

sampling (78 samples), ground magnetics 150 kmsl, UTEM surveying

I
I

of gridding ( 54 kms), geological mapping, selected rock chip

I
I

(4 loops, 48kmsl and diamond drilling (283ml was completed.
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5.0 REGIONAL SETTING

the Mt. Read Volcanic belt immediately east of Rosebery,

The licence covers

(see

and stratigraphic

of

of structural

a portion of the eastern flank

a rangeand includesFig 3)

I
I
I

features.

Central Volcanic Sequence (5%) - Mid Cambrian andesitic lavas
and volcaniclastics.

Farrell Sequence (5%) - Mid to Late Cambrian volcaniclastic
sandstones and black shales.

Tyndall Group Volcanics (70%) - Mid to Late Cambrian acid ­
intermediate lavas and volcaniclastics.

Henty Fault Zone - a major NNE trending Cambrian structure that
displays Devonian reactivation features.

from west to east:vizI
I
I
I
I Owen Conglomerate (10%) - Late Cambrian to Ordovician silici­

clastic conglomerate.

I Granite (10%) - Late Cambrian granitic intrusives adjacent to
the PreCambrian Tyennan Block.

I
Hithin the licence area the Tyndall Group Volcanics and

Henty Fault Zone have been the main targets for exploration; the

I former for VMS style base metal mineralization and the latter

I
for structurally controlled gold-arsenic mineralization.

I
The Tyndall Group suite has historically been consider-

ed to be younger than the Central Volcanic Sequence and consist-

ing of dominant quartz phyric lavas with lesser volcaniclastics

explored using modern exploration

systematically

beenhavingtechniques,

never beenhassequenceThesediments.and
I
I
I

considered as a less prospective sequence than the Central

I
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6.0 EXPLORATION COMPLETED

Exploration during 1989-90 has focussed on surface

evaluation of the prospective volcanic hiatus identified during

Volcanics. A major objective in the acquisition of the licence

by the Sterling Valley Joint Venture has been to comprehensively

evaluate the Tyndall Group as a potential host to VMS style

mineralization.

attention recently by RGC at the Henty Prospect and by Billiton

- Norgold - Little River Resources at Lakeside. Within this

licence area, a small arsenic resource is inferred from limited

drilling and low grade gold intercepts have been recorded.

Page 4

considerable

This work has

443011

has receivedFault ZoneThe Henty

the course of detailed geological mapping.

included:

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

1. Lead Isotope Analysis: Six samples containing anomalous

lead geochemical values were submitted to the CSIRO with the

aIm of determining the likely origin of the mineralization

in relation to known VMS style mineralization

Tasmania (appendix 1).

within

2. Lithogeochemical Sampling: Seventy three rock chip samples

were collected from three traverses across the Tyndall Group

Volcanics. All samples were analysed for total

Zr, Sr, Rb, Y, Nb (appendix 2).

silicates,



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~

\ . ,
Page 5

443012
3. Infill Gridding: A total 4.8 line kms 'h'"as cut to provide a

100 metre spaced grid from 372900N to 374000N.

4. Auger C Horizon Soil Sampling: A total of 224 samples were

collected on 200 metre spaced lines and analysed for Cu, Pb,

Zn, Ag, Au, As, Ba. (appendix 31.

5. Geological Mapping: The newly gridded lines were mapped and

incorporated into the previous mapping. Rock chip sampling

(4 samples, Appendix 4) and petrological work (7 samples,

appendix 5) was also completed.

7.0 EXPLORATION RESULTS

7.1 Lead Isotopes

A report contained within Appendix I details the major

results of this study but a summary is presented below:

Sample Location Rock Type Pb Assav Isotopic
Signature

15263 374375N/ Silicified pyritic 0.43% Devonian-Queen
385690E altered volcanic Hill

15921 371800N/ Sericitic dacitic 0.23% Cambrian-
386000E lava Roseber,'

16091 373200N/ Chloritic rhyodacit- 0.51% nevanian-Queen
385595E ic with sph-gal-py Hill

veinlets

16218 374400N/ Rhyodacitic volcan- 0.16% Devonian
385160E iclastic wi th minor

diss. py.

16226 373000N/ Sil vitric ash with 0.19% Cambrian-
385105E 1-2% blebs py sph gal Rosebery

16228 373000N/ Sil ash with qtz 0.11% Cambrian-
vnlets + py Hell;l'er



7.2 Lithogeochemistry

This statement does not imply proximity to mineralization

however.

stratigraphic level. These results add further weight to the

conclusions to be drawn later in this report.

Of interest is the conclusion that samples 16226, 16228

contain mineralization of a similar isotopic signature to

that of Que River, Hellyer and Rosebery. Both these samples

were collected from the mapped volcanic hiatus, indicating

and

this

it lS

study.

Page 6

intense

statements but

analysis. The

(low Na,O, high K,O, low

especially those towards

443013

represented are typical of those

(CH type) of known VMS deposits.

volcanic sequence for lithogeochemical

73 samples were collected from three traverses

illustrates the distribution of samples

that Cambrian mineralizing fluids were present at

the western contact with the Farrell Sequence.

possible to infer some tentative conclusions:

Many samples are altered strongly

SrI and cannot be reliably used,

A total of

across the

1. Most volcanic types

within the hanging wall

summarizes the results of the

Figure 5

alteration precludes any definitive

I.· ,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2. Examples of footwall volcanics (CL type) are limited to

strongly altered samples and therefore the results are less

than reliable.

I 3. There is a Suggestion that low Y volcanics occur within

the western portion of the sequence.

I centres this is

In known mineralized

indicative of proximity to mineralization

I
and therefore some weight should be attached to this

analogy. Note however that strong alteration is present.

Overall it is considered that the volcanic types present are
I
I more likely to be representative of a hanging wall

I
I
I

situation with some evidence to support proximity

mineralization.

7.3 Geological Mapping

to

I
Grid based mapping was completed over the infill grid lines

in order to more accurately define the volcanic break at

interpretative geological maps, respectively.
I
I

"The Cliffs" prospect. Figures 6 and 7 show the fact and

I
The mapping indicates that a steep westerly dipping sequence

of laminated vitric ash, epiclastic sandstone and siltstone

and laminated shale separates two dominantly lava sequences.

I The epiclastic sequence has been mapped from 372900N (100m

I
I
I

width) to 374000N (50m width) but is apparently disrupted in

the southernmost area to 373300N. Strong silicification (and



8.0 CONCLUSIONS

identified anomalous levels of Pb and Zn In mineralization that

has a Cambrian lead isotope signature. Alteration is moderate

Detailed surface exploration within an area known as

"The Cliffs" prospect has identified a 50-100m thick sequence of

vitric ash, epiclastic siltstone-sandstone and laminated shale

that separates two lava dominated sequences of quartz and quartz

7.4 Auger Sampling

Ag,

Only

Page 8

chlorite

3ppm

and

330ppm Zn,

443015

sericite

Pb,

Selected rock chip sampling has

1000ppm

silicificat:ion,as

180ppm Cu,

3080ppm Ba.

whilst the assay results are presented in Appendix 3.

sericite alteration) is typical of much of the epiclastic

sequence and pyritic alteration IS weakly developed. Base

metal anomalism has been previously reported (1989 Annual

Report) from the vicinity of 373000N. Cambrian lead isotopic

signatures are also present from samples taken from this

sequence.

samples) of

2290ppm As,

A suite of C horizon soil samples were collected by hand

auger at twenty metre intervals on lines 200m apart. The

distribution of sample sites is illustrated in Figure 6

spot highs were recorded with maximum assays (non-coincident

-feldspar phyric volcanics.

and expressed

alteration.

\ .' I
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I
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9.0 RECOMMENDATIONS

granite intrusion and later Devonian remobilization.

volcanic cycles was inconclusive due to the intense alteration

550 metres down hole length collared at 373000N 384700E would

is

Page 9

the local

Continuous

hole EM surveying

443016

perhaps as a consequence of Cambrian

It is recommended that the epiclastic sequence be

buried conductor associated with the epiclastic horizon nor has

UTEM surveying does not suggest the presence of a

C horizon soil sampling identified any surface geochemical

interpreted hanging wall and footwall lithologies.

provide continuous geological information pertaining to both the

of many of the samples,

lithogeochemical sampling and down

anomalism. Lithogeochemical sampling aimed at fingerprinting the

geochemical and geophysical setting.

recommended to provide a better understanding of

drilled as a stratigraphic test of this horizon. A drill hole of

I , ;'-._,

\. '
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APPENDIX I

Report to Billiton Australia on the Metallogenic Association
of Exploration Samples from the Sterling Valley Prospect,
Tasmania. CSIRO 4/12/89
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1. AIMS OF STUDY

The aim of this study has been to compare the ratios of high

Pb exploration samples from the sterling Valley prospect in

western Tasmania with the known signatures for Cambrian VMS

mineralization within the Mt Read Volcanic Belt.

2. SAMPLES

six samples from the Sterling Valley prospect containing

between 1100 and 5100ppm Pb were sUbmitted by Jeff Randell. The

prospect is east of the Rosebery deposit and underlain by the

Cambrian Murchison Granite. According to Billiton geologists,

there is evidence of an alteration overprint both in the late

Cambrian and Devonian. In a previous study Carr (1988) presented

Pb isotope results for two samples from the Sterling valley Mine

NNE of Rosebery.

3. TARGET Pb ISOTOPIC SIGNATURES

Target Pb isotopic signatures for Cambrian VMS

mineralization in western Tasmania are well established (Gulson

and Porritt, 1987; SIROTOPE Database) and are shown in Figures 1

and 2 as 95% confidence ellipses for Que River, Hellyer and

Rosebery. The ellipses define 2 standard deviations about the

mean of the high Pb data for each deposit. The data for these

deposits overlap somewhat and Que River and Hellyer show some

spread in isotope values (about .25% in the 206pb/204 p b ratio).

In contrast, mineralization associated with Devonian thermal

events has much more variable isotopic compositions and tends to

be more radiogenic (i.e. higher 206pb/204Pb , 207pb/204 Pb and

208pb/204 pb ratios) than the Cambrian VMS target. Minor lodes in

the Murchison Gorge area along the Henty Fault Zone, such as Mt

Farrell, Murchison Lode, Tullah, Murchison Bridge and Tyndall

1
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have isotopic compositions which have 206pb/204 pb ratios that are

generally in the range 18.51 to 18.61 compared with an average

value of 18.27 for Rosebery. Galena from the Murchison Lode and a

single sample from the Tullah Lode do however have 206pb/204pb

ratios which approach the VMS signatures. The Farrell-Tullah­

Murchison lodes are most likely associated with the emplacement

of the Devonian granitoids. These data and the field for the

Devonian Queen Hill mineralization are also shown in Figures 1

and 2.

4. METHODS

About 0.15g of each pulp was digested in a 1:1 mixture of 7N

HN03 and 7N Hel acids in teflon beakers. Lead was extracted by

anion exchange methods in HBr solutions prior to purification by

micro-electrodeposition techniques.

Lead isotope ratios were determined on a VG Isomass 54E

thermal ionization mass spectrometer run in fully automated mode.

Precision estimates of the ratios are shown as error bars in the

upper left hand corner of the accompaning diagrams. They

represent 2 standard deviations about the mean of over 1000

analyses of international stanards and natural samples.

5. RESULTS

Lead isotope results are given in Table 1 and plotted in

Figures 3 and 4 in comparison to the Target Signatures discussed

above. Data for the two rock chip samples from the previous study

are also shown.

Samples 15921 and 16226 have Pb isotopic compositions which

are very similar and plot within the target reference fields for

Rosebery. Sample 16228 has slightly higher 206 pb/204pb values and

2
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6. DISCUSSION

The isotopic composition of three of the sterling Valley

samples analysed in this study indicates that the mineralization

associated with these exploration samples was almost certainly

derived from fluids that had a similar origin as those that were

responsible for the formation of major Cambrian VMS deposits in

the Mt Read Volcanics. The more radiogenic nature of the data for

samples 15263, 16091 and 16218 from this study and 3036 and 3039

from a previous study indicates a strong possibility that they

are related to Devonian thermal events.

We are not able to assess the likely effect of the

underlying Murchison Granite. Research on the Pb isotopic

characeristics of Cambrian granites would seem to indicate a

different isotopic signature to the Mt Read Volcanics. However

plots within the overlapping Que River and Hellyer 95% confidence

ellipses. The difference in the 206pb/204 pb ratios between the

samples is only 0.3%. The 2a error on this ratio is ~ 0.1% and

data for Que River and Hellyer show a larger than expected

variation in 206pb/204 pb ratio (also about 0.3%) compared with

most other massive sUlfide deposits.

Lead isotope results for the other three pUlps plot outside

the Cambrian VMS fields. Sample 16091 and 16218 are the same

within experimental error and have very similar ratios to those

reported by Carr (1988) for high Pb rock chip samples (numbers

3036 and 3039) from the Sterling Valley Mine site. Sample'15263

is the most radiogenic (i.e. has the highest 206pb/204pb and

208 pb/204pb ratios; 207pb/204pb values for these five samples are

all similar) of the data from this study and plots within the

fields for the Farrell-Tullah-Murchison lodes and Queen Hill.

i i
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the results of this research are as yet uncertain.

7. CONCLUSIONS

Lead isotope results for the Sterling Valley samples show

evidence of both Cambrian and Devonian mineralizing events.

Further exploration should be focussed on samples 15921, 16226

and 16228 since they have Pb isotopic compositions which indicate

with a high degree of probability that they formed as part of the

Cambrian mineralizing event whereas samples 16091, 16218 and

15263 have a high degree of probability of forming in response to

Devonian events.
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307.
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1 15263 2.0714 0.8410 18.558 15.607 38.442 4,300

2 15921 2.0832 0.8527 18.275 15.583 38.070 2,250

3 16091 2.0767 0.8454 18.461 15.607 38.337 5,100

4 16218 2.0785 0.8472 18.431 15.615 38.308 1,580

5 16226 2.0843 0.8535 18.262 15.586 38.062 1,920

6 16228 2.0812 0.8506 18.323 15.587 38.135 1,100

TABLE 1. Lead Isotope Data of Smnples from the Sterling Valley Prospect

Pb(ppm)

443023

208 Pb
204 ph

207 Pb
204 ph

206 Pb
204 ph

207 Pb
206 Ph

208 Pb
206 Ph

Sample Number prefixes refer to plotted points Fiqs 3 and 4.

Sample
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APPENDIX 2

Lithogeochemi.cal rock chip assays.



This report relates specifically to the samples tested in so far as that
the samples as supplied are truly representative of the sample source.
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I
Sample S102 Ti02 A1203 Fe203 MnO MgO CaO

443030
16236 69.7 0.44 13.6 3.72 0.06 2.08 0.14
16237 72.7 0.33 13.0 2.94 0.06 1. 01 0.89

I 16238 69.0 0.53 13.4 4.88 0.09 2.42 2.04
16239 70.5 0.45 13.0 4.18 0.05 1. 81 0.48
16240 72 .2 0.40 12.5 4.16 0.05 1.38 0.41

I
16241 74.2 0.26 12.2 2.24 0.03 0.45 0.05
16242 73.5 0.30 12.7 3.38 0.04 0.66 0.16
16243 75.7 0.29 11.8 2.80 0.02 0.47 0.15
16244 72.0 0.30 13.0 3.88 0.11 1.10 0.09

I 16245 73.4 0.32 12.8 3.52 0.05 0.81 0.10
16246 71. 6 0.25 12.7 4.24 0.05 0.85 0.14
16247 69.7 0.42 12.3 5.25 0.13 1. 04 0.10

I 16248 69.6 0.31 12.0 5.65 0.12 1.18 0.04
16249 69.7 0.42 12.6 4.80 0.03 1.14 0.14
16250 70.5 0.41 11. 9 5.10 0.05 1.66 0.16

I
16251 70.8 0.42 12.9 4.22 0.06 1. 21 0.08
16252 70.5 0.39 12.6 3.78 0.07 0.97 0.06
16253 78.4 0.15 10.8 1.12 <0.01 0.29 0.04
16254 67.3 0.36 15.0 5.65 0.05 1.06 0.09

I 16255 72 .8 0.29 12.8 4.16 0.06 0.76 0.05
16256 67.6 0.47 14.3 5.25 0.10 0.88 0.03
16257 70.0 0.44 10.7 10.4 0.19 1. 03 0.02

I
16258 73.2 0.32 11.3 8.10 0.12 1.04 0.03
16259 66.9 0.61 13.4 8.95 0.14 1. 78 0.06
16260 68.9 0.64 14.4 5.35 0.12 1.13 0.05

16261 65.3 0.55 14.4 5.80 0.11 1.65 0.38

I 16262 45.2 0.31 13.9 11.3 0.46 10.7 11. 4
16263 75.9 0.17 11. 5 2.34 0.03 0.25 0.17

16264 71.4 0.42 13.3 4.42 0.23 2.06 1.42

I 16265 71.4 0.39 13.1 3.18 0.15 1.10 0.19
16266 73.4 0.22 13.2 2.68 0.17 1.02 0.11

16267 68.3 0.68 12.0 8.00 0.23 2.04 0.26

I
16268 73.1 0.31 12.7 3.12 0.05 0.44 0.27

16269 73.9 0.35 12.5 2.10 0.04 0.55 0.18

16270 66.5 0.57 14.4 5.05 0.18 1. 46 0.84

16271 73.7 0.35 12.3 2.86 0.04 0.48 0.18

I 16272 74.8 0.36 12.1 2.92 0.05 0.48 0.12

16273 73.5 0.31 12.5 3.56 0.04 0.53 0.16

16274 74.2 0.26 12.4 3.28 0.04 0.60 0.12

I
16275 74.7 0.25 12.4 2.98 0.04 0.92 0.24

16276 65.1 0.72 15.3 6.00 0.09 0.98 0.16

16277 67.7 0.51 14.0 5.85 0.08 1.62 0.16

16278 70.6 0.41 12.6 5.90 0.10 1.66 0.06

I 16279 70.3 0.55 12.7 3.98 0.11 1.11 1. 89

16280 69.9 0.65 13.0 6.40 0.14 1.53 0.22

16281 72.4 0.27 10.7 7.10 0.07 0.92 0.07

I
16282 67.3 0.55 12.7 8.35 0.17 1.46 0.12

16283 73.4 0.28 11. 9 5.20 0.04 0.74 0.09

16284 72 .1 0.29 12.9 3.54 0.04 0.55 0.05

16285 73.3 0.29 13.2 3.70 0.05 0.63 0.07

I Uni ts % % % % % % %

Detn Limit 0.01 0.01 0.01 0.01 0.01 0.01 0.01

I Scheme ICP5 ICP5 rCP5 ICP5 rCP5 ICP5 ICP5

Page 1 of 6
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Sample Si02 Ti02 A1203 Fe203 MnO MgO CaO

16286 80.1 0.20 12.0 1.68 0.01 0.39 0.04 443031
16287 73.3 0.42 13.3 3.46 0.07 1.56 0.59
16288 72.8 0.75 12.8 4.26 0.10 1. 29 0.55
16289 72.8 0.29 14.0 1. 41 0.05 0.58 0.43
16290 75.7 0.20 13.1 2.36 0.08 1.07 0.26
16291 72.1 0.54 13.2 4.74 0.09 1. 86 0.85
16292 67.8 1. 00 13.4 6.35 0.15 1.96 1. 36
16293 68.3 0.73 13.3 6.90 0.15 1. 91 1.38
16294 72.2 0.51 12.9 4.36 0.13 1. 53 0.51
16295 73.4 0.54 12.6 3.92 0.10 1. 53 0.24
16296 74.4 0.39 12.4 3.20 0.06 1.04 0.20
16297 70.2 0.58 13.1 5.30 0.12 1. 49 0.20
16298 75.3 0.29 12.6 3.24 0.05 0.52 0.12
16299 73.3 0.25 12.7 4.46 0.06 0.65 0.11
16300 72.2 0.30 12.5 4.90 0.11 1. 21 0.15
16608 66.0 0.84 15.9 7.60 0.03 0.38 0.10
16609 &3.2 0.05 2.12 11. 3 0.27 0.08 0.27

16610 68.9 0.46 13.4 5.65 0.08 1.37 0.49
16611 77.6 0.30 10.6 2.92 0.07 0.68 0.09
16612 74.3 0.31 12.8 4.48 0.11 0.82 0.02
16613 68.5 0.60 14.2 5.20 0.10 1. 63 0.13

16614 69.3 0.45 13.6 5.20 0.07 1.18 0.08
16615 71.2 0.42 12.6 5.45 0.12 1.17 0.09

16616 70.4 0.43 12.2 5.85 0.07 1.04 0.08
16617 69.8 0.44 12.6 6.40 0.10 1.08 0.07

Units % % % % % % %

Detn Limit 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Scheme ICP5 ICP5 ICP5 ICP5 ICP5 ICP5 ICP5

Page 2 of 6



I
~ CLASSIC COMLABS LTD ~

This l..abor<Ilory is registered by lhe National
Association 01 Testing Authorilies. Australia. The

TA
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I Job: 9AD2415
, ..." -" ANALYTICAL REPORT O/N: 11704/MT24/JPR, .,

I
Sample Na20 K20 P205 LOI Total

16236 0.79 6.70 0.07 2.28 99.6 443032
16237 2.40 4.76 0.03 1.63 99.7

I 16238 2.84 3.22 0.06 1.80 100.3
16239 2.06 5.25 0.05 1. 75 99.6
16240 2.26 4.32 0.05 1. 53 99.2

I 16241 0.23 9.35 0.02 0.88 99.9
16242 3.44 4.28 0.02 1. 04 99.5
16243 3.26 4.30 0.01 1.06 99.9

I
16244 2.30 4.84 0.03 1. 04 98.7

~11(.OvI)0 16245 2.04 4.90 0.03 1. 90 99.8
16246 0.24 7.70 0.07 1. 63 99.5
16247 0.09 8.40 0.05 1.65 99.2

I 16248 0.09 7.45 0.04 1. 87 98.3
16249 0.14 7.45 0.05 1. 55 98.0
16250 0.13 7.65 0.07 1. 49 99.1

I
16251 1.18 6.40 0.05 1. 79 99.1
16252 0.13 9.15 0.05 1. 24 98.9
16253 0.51 6.70 <0.01 1. 01 99.0

.16254 0.09 6.95 0.05 2.56 99.2

I 16255 0.13 6.80 0.04 1. 98 99.9
16256 0.12 8.80 0.04 2.28 99.9
16257 <0.01 2.80 0.07 3.82 99.4

I
16258 <0.01 2.94 0.02 2.68 99.7
16259 0.02 3.54 0.06 3.62 99.1
16260 0.02 4.66 0.03 3.68 99.0

I
16261 2.60 5.75 0.09 2.08 98.7
16262 0.89 1. 23 0.06 3.46 98.9
16263 2.02 6.25 <0.01 0.84 99.4
16264 2.92 1. 63 0.08 2.22 100.1

I 16265 1.46 6.25 0.06 1. 88 99.2

I 16266 3.36 2.78 <0.01 2.18 99.1

I
16267 0.94 4.18 0.11 2.90 99.6

, I 16268 2.98 5.15 0.05 0.94 99.1

I ,127 UCN \ 16269 2.14 5.30 0.07 1.13 98.2

~
16270 3.66 3.38 0.12 2.26 98.4

16271 2.72 4.70 0.05 1.19 98.6

I : 16272 1.77 5.05 0.05 1. 38 99.1
i 16273 3.30 3.94 0.04 1.20 99.1
I 16274 2.24 4.58 0.03 1. 61 99.4

I
! 16275 0.58 5.60 0.03 2.12 99.9

16276 0.31 10.1 0.11 2.08 101. 0
16277 2.10 5.80 0.09 1. 83 99.7

I
16278 0.74 5.95 0.06 2.04 100.1

16279 2.08 5.15 0.11 2.68 100.6

16280 1.92 4.32 0.09 2.18 100.3

16281 0.09 7.15 0.06 1. 86 100.7

I 16282 0.28 7.65 0.10 1.99 100.7

16283 0.51 7.40 0.05 1. 15 100.8

16284 1. 41 5.50 0.04 1.89 98.3

I
16285 1. 85 6.35 0.04 1. 37 100.8

Units % % % % %

Detn Limit 0.01 0.01 0.01 0.01 0.01

I Scheme ICP5 rCP5 rCP5 rCP5 rCP5

Page 3 of 6
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Sample Na20 K20 P205 LOI Total

) 111100 rJ 443033
16286 1. 41 3.46 0.03 1. 58 100.9
16287 2.10 4.26 0.09 1.80 100.9
16288 1. 93 3.46 0.17 2.36 100.4

6289 4.38 2.74 0.07 1.23 98.0
16290 3.50 3.46 0.03 1. 31 101. 0
16291 3.16 2.10 0.08 2.28 101. 0
16292 2.04 4.54 0.09 1.97 100.6
16293 2.40 3.60 0.09 2.08 100.8
16294 3.72 2.80 0.04 1.94 10G-.6 '111 Gt, I) \\J
16295 2.24 4.24 0.03 2.02 100.8
16296 2.22 4.46 0.02 1.73 100.1
16297 0.51 7.20 0.07 1.97 100.8
16298 2.90 4.54 0.02 1.24 100.8
16299 2.08 5.65 0.02 1. 43 100.7
16300 1. 29 4.30 0.03 2.36 99.3
16608 0.12 4.52 0.23 4.60 100.3
16609 0.02 0.30 0.23 2.10 99.9
16610 2.12 7.00 0.08 1. 41 100.9
16611 0.89 6.20 0.03 1. 24 100.6
16612 0.02 5.30 <0.01 2.56 100.7
16613 0.82 6.75 0.05 2.78 100.7
16614 1. 33 7.85 0.03 1. 86 101. 0
16615 1. 03 6.70 0.01 1.99 100.8
16616 0.18 8.90 0.06 1. 54 100.7

,16617 0.09 7.60 0.04 2.46 100.7

Units % % % % %

Detn Llmit 0.01 0.01 0.01 0.01 0.01
Scheme rCP5 rCP5 rCP5 ICP5 ICP5

-
-
-
-
-
-
-
-
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I Job: 9AD2415
-... ,"; " ANALYTICAL REPORT O/N: 11704/MT24/JPR,

I

I
Sample Zr Sr Rb Y Nb

16236 160 88 300 24 17 443034
16237 200 110 210 25 13

I 16238 260 175 155 34 14
16239 240 92 185 22 16
16240 230 94 150 34 15

I
16241 170 115 250 20 15
16242 280 105 105 30 16
16243 260 94 96 26 15
16244 270 74 210 28 15

I 16245 290 60 180 34 15
16246 230 80 210 20 11
16247 240 78 240 22 15

I 16248 130 64 240 15 12
16249 230 65 185 15 17
16250 230 54 170 48 14

I
16251 240 46 220 30 18
16252 210 50 250 34 16
16253 105 36 220 22 14
16254 300 40 260 42 17

I 16255 260 68 220 22 14
16256 240 86 320 22 18
16257 175 7 165 22 15

I
16258 210 4 145 28 17
16259 210 8 180 26 14
16260 170 38 320 24 17
16261 280 160 240 24 26

I 16262 12 400 26 10 4
16263 190 125 180 32 20
16264 240 165 98 38 16

I 16265 220 105 170 30 17
16266 190 78 115 25 16
16267 340 58 145 20 16

I
16268 270 135 140 44 16
16269 300 105 155 22 16
16270 310 135 130 42 18
16271 300 98 140 30 16

I 16272 300 76 195 36 18
16273 260 110 100 32 15
16274 260 78 150 32 15

I
16275 200 78 210 22 17
16276 270 98 260 34 14
16277 290 82 185 26 18
16278 220 72 150 34 16

I 16279 330 68 180 35 18
16280 350 70 135 26 18
16281 240 62 140 24 13

I 16282 290 64 240 20 17

16283 250 56 170 25 11
16284 185 52 220 20 17

I
16285 180 82 170 20 17

Units ppm ppm ppm ppm ppm

Detn Limit 4 2 2 4 2

I Scheme XRFl XRfl XRFl XRFl XRfl

Page 5 of 6
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Sample Zr Sr Rb Y Nb

443035
16286 130 16 180 25 16
16287 230 86 165 28 15
16288 330 95 135 18 16
16289 240 105 135 25 15
16290 100 105 130 30 18
16291 240 105 130 28 15
16292 340 135 185 35 16
16293 350 115 185 38 16
16294 240 86 110 28 14
16295 230 84 140 26 15
16296 230 96 140 15 15
16297 350 100 280 30 19
16298 280 76 130 30 15
16299 270 86 190 28 14
16300 260 56 180 22 14
16608 155 12 195 18 14
16609 <4 20 4 <4 3
16610 200 110 200 22 14
16611 165 48 180 15 15
16612 200 17 300 18 16
16613 320 50 185 22 17
16614 270 60 165 24 17
16615 240 64 155 20 16
16616 250 56 210 22 16
16617 250 62 200 16 17

Units ppm ppm ppm ppm ppm
Detn Llmit 4 2 2 4 2

Scheme XRFl XRFl XRFl XRFl XRFl

Page 6 of 6
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Auger C horizon soil sample assays
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iO

,-.­, ,

40

60

fJO

115

~:-L_

.. J ... I

630

<5

1(1

I.e,

70

130

90

120

i ···\...·
~.J

J ..:.~O

_ 0..: l-~

•• J.J

" ,r.:
.L•• J

.r"O .. 5 <u.008

(0. ~5 <d .. 008

<O~5 <0.008

«(> .. 5 <0.008

<0.5 (tt.008

<0.,5 <0.,008

<0 .. 5 <0.008

-:0.5 <OH (JOEl

<0.::; (O.OuB

<u. ~j <o.oua

<o~5 <0.008

<0.5 <O.OOH

2

4

7

10

~.

-J

.,..

...,

1260

1230

611.

1690

1660

2210

1800

1130

- ' ...... ,

'~'~"O

(I 373300N 3353()O E 15 6~ 9U 0.5 <0.008 <0.008 11 ~~~

~+-----+---I-----+-----+--+---+--+-----+---I---~--t'.
17 .,(J.l "..::- \. ,I ~:j"(;

8

19

~o

:.!O

1 ~.:i

i,). ~-3 <0.OC>8

...:'

21

~2

~3

24

~73.300N :.< J5440 E

~73300N 3;~460 E

'... 10

" .....:~J

<O .. ~.J <O.oOli

<0 .. 5 O~o";9

<").5 0.0i.4

{~o.5 ().Ol::i

u

<2

."
"

1 :",':';"

~5
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'."

Ba

~.) OF 10

lUBE
No,

1

2 373500N 3 5260 E <5

30

100

~:o

<0. 5 <O~()(lB

As

4

.~ .,
' •..c. 251

3 373500N 3 '5280 E <5 40 <0 .. ~~ <0.O'J8 5

4 373500N 3 15300 E <5 30 ~ -,..")
J. J 1".. <0.5 <0.008 4 154(;

5 373500N 3 '5320 E <5 15 110 <0.5 <0.008 1500

6
.," ,,:
', .. I (0.5 <0.008 15fJO

10 ",1.:.
i ~J <0 .. S <: () • 0(>8 '-.',., 1 1 1J)

8 10 ::-i <u.;.) <0. oO~ l:S:~

9 10 180 14 i,.) ~~o. ~j <0 .. 008 ',\ 1 j 60

10
, ~-:

' ....J .l (.1 ,,'

11

12
, <,
.... j

(),' ')
Ch,l ...

13
I: ,"

-" '". . ~ ~'i.J

14 20 <I).~; <U. (rOB , "". ~

" :.
i _~

15

.>.1':'.'1
_U.'7'-...:.

, oJ
'_~l ,
, "( ~

----1f----+---+-----if-----if----+----+---+---+---+--.,
17

"

7 •• ..~ (1. ::1 ).1,..14 ti,UJ:"-:

18 -< () .• ~:., <0 .. c;O~:l

19

20

.:' • ~••; I () .. >N ,- .• ~(.,..... 1...:. ~J.3

::'J O .. U4-, . .
21 i.: ) .•- • ~ I

.~ >-' •• -:).' i ,-\

22 "' .•.l
c ~.

.. J ,.J ...: 1

23 1 ':";':-"i . J ~l 1 ..:\'10

24 /' J

25 :>.:
,"o"J

.-,
". ~::t.:../~(I

Results In ppm un.... othenriae apeclfled
T '" element present; but concentration too low to measure
X '" element concentration is btNow detection limit
- = .lement not detem'llned

AUTHORISED~
OFFICER
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(

1

2

3

4

5

6

8

9

10

11

12

13

14

373700N 3.50:20 E

373700N 3 5040 f:

373/0UN 3' .15120 E.

3737·t.JO~·1 3'j5160 E:.

3'J3100N 3' :~:':~(J r

<5

10

10

10

1 '.• .J

,'r
"~ ... ;

1 ~:j

30

170

40

~ ....::.
..'".>

.~. ~-.

.~ ._1

~,O

.~ ..
•• .J

lu':::i

45

.:~O

4U

.~ C7__\ •• 1

."l.=-,

40

«1.5 <0 .. OOB

<o.~ <0.008

<0 .. 5 <0 .. (1(18

o.~ 0.010

{() .. 50.. (110

o .. ~:, <0. (lOB

<0.5 (t}.00U <0.008

<0.5 <0.008 <0.008

<o. ~~ <() .. 000

<()~ ~~s <O~ 008

~. r,
~, ...:.

<2

68

,
-'

4

,-,

" L.

'"2990

1960

12~=jO

),63u

:::650

15

17 .It) l/t)

,
,,>

.:::,.

, .
1 I

4u

,",_". I

<0. ~ -.(}.008

·,tl. '.,:.. <0 .. OOti

';·/3

./ 1 B'.}

22

23

24

25

37370ot~ 3 546(> E

373 700N ~) 1:-:i48u E:

," ..::
·••... 1

~J

1 ()

10 o. :':', :0 .. 008

<U • ~'j <0 .. 008

<O .. ~ <0.008 ".L

8

11 LV

.•..

_In ppm"'- othorMM opeeIfied
T • element p~t; but concentration too tow to measure ~

X .. element c;onc.,tralion is below detection limit , '::::'222:t;.::;;;:':::::21~:l1IA~UeTHOA~~,seD-._hat__;. ~- -- -
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TUBE
No.

1

SAMPLE
No.

313700N ~\ '~j500 E <O~5 <O~o08

OF 10

Ba

1200

2 373700N 3 l~520 E <5 85 <0.5 0.011 ~O.008 <2 16BO

3 373700N 2" ~j::.i40 E <5 1.0 90 <0 .. ~j <'0. OUt.:: j680

4 200 <0.5 0 .. &,,)11 81b

5 5Ci 85 145 1~6

6 373900N ":':" "4860 t: 16::i 220 <0.5 0.01.£; 267 1 ,~30

373900N :) '4880 E 110 1.0 0.(}11 l:.cl

8
7~_'_ ......1 145 ~64

9 10 <0.5 <O.(i(X~)

10 <0.5 <0.0(;8 <tl.0u8

11 , '.~'.t,;.• ..J
,,'

" • .1

12

13 ,J'Y':{\ L .I .. t

14 '. :~. :....:

15
} I":
' ....3

~ .' r.;
J .. ",,J ~.... 1,

-, .:.
.. ...I <:0 .. 3 <i../ .. '.JOd , ;., ", ~

• J (.,

..' ",'", , .

<U.";i(-..~
",', ..J

...,
}:'>.1 •..17

18

19

20
• (".L.
,I , ... ;

21 •• J

22 20 ·lO l \ U ().5 <0 .. 008 •.::;./ 1

23 <5 20 <0 .. 5 0.01..:.\ t ;

24 <0.5 <0.008 ' •. J." .1 i ~J

25 ~, f'
•.J ... I

Results in ppm unless otherwise spectfied
T .: etement present but concentration too tow to measure
X " element concentration is below detection limit .~~!1f~~
- or element not determined

.: ~'

AUTHORISED~
OffiCER
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TUBE
No.

1

2

3

4

373900N 3 3400 E

37390ClN 3 ;~420 E

373900N 3' "5440 E

:>75900N ~. J5460 E

5

<5

20

80

80

<0 .. 5 <0 .. 008

<0.5 <0 .. 008

<0 .. 5 <0 .. 008 <0.008

<0.5 <0 .. 008

<2

<2

10

230

1140

1580

5

6

8

9

10

11

12

13

31:2'}l)oN :'::;'1462U ~.

<5

40

.~...,

180

·'a-.-J.:....i

'""

,'Il',
.~'" i

j :~:u

100

/~

t •• >;::·
,I,.J

45

)'0

<0.5

<0.5

<0.5

<0.:5

<0.5

<0 .. ~j

<0 .. 5

<0.5

<u.5

<0.008 <0 .. 008

<0.008

<0 .. 008

<O.OOH

<o.oou

<0 .. OOfJ

2

<2

1. .',... ~..:.

~' , ,
'" ...:

.~ ,",
'~ ~:.

:"::08

1 :1 Ii ~.--

14 <5 "-,
.-" .,;., -::, • i i

15 .:,12'iUO~,i ~j' J480(l E <5 ., ....
,L..J lo=:;' {0.:5

<O .. Ovu

17

18

19

20

21

22

23

24

25

/ ~.J

.tU'J

..;:'l}( ,

lO

,. ....:'
~.:- ..J

j :'.'0

1 • /.:..­
\ ':'1,.1

150

1 (H)

70

<o.~. <0.008

<0 .. 5 <o~o08

<o.~; <0.008

<O .. ~i <0.008

c',

.'. ,

j J...i

'"

'.}

.1.
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,

10

PAGE

.• ',. 'C

I <;. OF

As Sa.AuChk

CLIENT ORDER No.

11719

REPoRT DATE

CJ
BER

204.0.08.06890T
SAMPLEPRERX"~ .

SAMPLE
No.

I

TUBE
No.

1 31:'::'900N 3 15020 E 30 <2

2 <5 3u 7r;:ib

3 ij.O 9;"1 <~o .. 5 <O.OOB , ,,

4 :S:,:,,::'-}(iON 3( ~508U E: 30 <0.5 <0.008

5 .572900N 3{5100 E <5 30 120 <o.s <0 .. 008 1950

6
f-r

372'-iOON 3~ 5120 E <'5 25 145

r.L-."' ..,

<(I.S <0 .. 008 ..-.-,
' • ..c:.

:i870

8

9
, ~,

10 10 <./1.)

11
.,
J ,

12 :. ~., "'. I~i .. ~~j

13 .'. (~ .' ~ ..:

14 t .I .... ;, ~"

15 ;,.";, ; "-.£

J.
17

.', 2U

.,
,,;,',1

... / ()

.l"

• I _ 2 .' 0 .. 00:""; ',..r'.

~ ';

18 :i i ~: , ..:

19 ( • j
'",l-.
.':;'.,J

20

21

22 .3 7 29l)i:'JN ~ l"....., <. (; .. ~ ',0 .. (JoiJ

23 ~ '54B0 E

24 I '7"7 -:'U'-" "I
...}J4-7·~ ..·1' .,

25

Results In ppm unten otherwise specified
T :: element pf818nt; but concentration too low to measure
X :: element concentration is below detection limit
_:- element not determtned

,

AUTHORISED~·
OFfiCER ~

"--->-.......>------"..........-..
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AUTHORISED~
OFFICER

etu ts n pp u lea otherwise spec ed
T :z element preeent; but concentration too k>w 10 measure
X = element concentration is below detection limit
_:- ele1l*11 not determined

~
, . ":r .~

~:.;{j';~'
.':'

'r.~r..~~" , ,"".:"~.""1.Id.

:.'~' ,~~

;~;£ :A
'~,o;.

,
~_,-,TA-:;.- SAMPLE PREFIX . REPORT MBER ~~'fREPORTDATE CLIENTORDER No. PAGE.

0/~ I 204 .. 0 .. 08 .. 06870 ')~J{f"/Cinl 1171'7 I 10 OF 10_4 _.L .... __, ...

TUBE SAMPLE CU ,Pb li I: J:f).,~, Ag Au I,,~...Chk As BaNo. No. .

1

2

3

4

5

6

"(

8

9

10

11

12

13

14

15

.
f-

17

18

19

20

21 ~~f\l; ~. '. :'ir3, ,;plt'-. ,Ioi " \'-?t.. ; t. ,

22 D[~_ i LL: i 1Ul~ . :-'.1 . U, : ".ul..";( G.O!i<J ., 1.U.J "
23 t lNl I" Pj.1l i i pp:,: PP(" iJ;"P, }~ illi ~- put Pl. m Pi ,m,.,

24 I',' II ;UD .! ,:; ). ( 1 .' i, , 1 _. '-> ; ~U() -'tU) 01

25

R I I m n WI . J ,-

443045
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APPENDIX 4

Rock chip sample assays.
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CLASSIC LABORATORIES LTD

ANALYTICAL REPORT

Au Au Rpl Au SSl

443047

AgZn

Page 2 of 3

98 <1
13 <1

155 <1
125 <1

18 ~1

ppm ppm
2 1

AAS2 AAS2

Job: OAD1119
D!N: 11722!LD58!JPR

Cu

115
4

10
9

14

ppm
2

AAS2

ppm
0.01

FAl

0.01 0.01
<0.01 <0.01
<0.01 <0.01
<0.01 <0.01
(8. 61 Ee. 81

ppm ppm ppm
0.01 0.01 0.01

FAl FAl FAl

Au Avg

16921
16922
16924
16929
16932

Sample

Units
Detn Limit

Scheme

•

•

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

1

I

443048

,ClASSIC lABORATORIES LTD 1

I

Job: 01\01119

ANALYTICAL REPORT
0/"': 11722/LD58/JPR

1
sample Pb A5 Ba

I
/

v 16921 310 54 190

1
16922 13 2 420

I
0/

16924 850 <2 310

16929 140 <2 1140

lSga a
1 , 11 19S1?r 1

I
Unit.s ppm ppm ppm

Detn Limit
2 2 10

1
scheme XRFl XRF1 XRF1

I
I

1

I •
1

I

1

I

1

I
1

I
1

I •
1

I
1

I
1

I
1

I
1

I
1

I
1

Page 3 of 3

1
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'/fl'fl"ur /V~;'I/," €Jn7"/M >.-9MI'(./r ~,A(':nv/"'~ E .l'f.J7"//V(;.

16z3~ 37~C:>C>o "1361/0 162.6~ '372200 rJ 31lr~CfC>

I
37 3f'6/0 .a b1 3 flr'flf3'

3g' ~lIS'l6o ·70 3~r~q.o

I 39 3KSfGO if 31!S'311.a

~o 311S"i2P
.,.,., 3-,S"33°

I ~! 31!S"7&o 7") 311'>2.6 0

$"'1.- 31fS"'720 74f 38r/Vo

I i.fJ 3~r66o i> 3?rloO

~¥ 31/S",3o 76 3vr°$"'O

I. Ifr 311rn..° 71 31!~'130

I if(
';]'S'S-3'f° 71 3fl'fS'¥O

if7 "3'S'S30 0 79 31flf71!&>

1
~!! 3f'r2.~O fa 311'168'°

~'1 '3'Zs-/6o '11 3 '8'frlo

I >~ "3 BSl2° (7.- :J 3'f.rJO

S/ 1ff'>0'0 tJ 31!'f~~

I >v 3 'i'S"0'fO 11 31/'I33'='

S"J 311<f8>'O 1'> 111"1-300

1 S'I 3yU1o It 3 7 -z.7..D1N..J 311'1/&0

rr 3'172-° 17 373000# 3116z. 0 C>

1->6 '"J 11' 7<:>f::. 0 "Yf 331/'!o

1
~1 :J 11711'0 19 '1/11/'0

s'tf 38'717° '/tl 3860 60

1 >Tf "37q.~oo/ll 33727.0 'If 31/$"9'l10

60 372. 7.00/\1 31'6300 '{1/ 3 '1.r1?6 0

I 6/ 3ffi1D 2° 1'3 311rl1~o

6v 31l'S"'f7o 9'-f 11'S7>O

I 63 3 Trf3° f> 33...-6'110

6~ 3ff7Jb 9b 33.»60

1 6r • 9131l'r7zo :JUCfT<>

61 "]1?r6'{o 'If 38r'l~o

12.67 1yS"6o c> ltv '11 3fr/f<:>o
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APPENDIX 5

Petrologi_cal sample descriptions.
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443951

Dear Jeff:
Attached are taxed copies of your samples from W Mt Murchison. As is

evident from the descriptions, they are a fairly variable lot, and include
definite formerly glassy rhyolite lava (16923), a probable former glassy
rhyolite lava or vitric tuff. The remainder of the samples are detrital
sediments from shale to fine sandstone, all epiclastic, with variable
amounts of altered vitric ash, quartz and feldspar crystal detritus, and
significantly, a notable component derived from pelitic metamorphics or
Precambrian granite (detrital muscovite flakes, polycrystalline quartz and
tourmaline, plus some quite large zircons).

Important alteration features are the common silicification, and in
two samples (16926 and 16929), a strong granular quartz-Kspar
alteration typical of the banded pink Tyndall Group felsic rocks in the
hydrothermal alteration aureole of the Murchison Granite (where I have
seen it in the vicinity of the old Lake Selina prospect). Foliation,
brecciation and variable sericite development may have preceded
silicification in some samples, and there seems to have been a weak
episode of chlorite+quart±calcite fracturing and veining after
silicification and KSPAR-Qtz alteration in some samples.

So, in answer to the questions you posed, yes there are lavas and
laminated ashes, but most are detrital fine-grained and silicified
epiclastic sediments (probably with a significant vitric ash component). I
wouldn't call the alteration extreme, although it is significant and
characteristic of the granite-related Kspar-quartz, or silicification,
common in the area aound the Murchison and Darwin granitoids. The
laminated units almost cetrainly do represent bedding. From the eight
samples I looked at, if they are at all representative of the stratigraphic
section sampled, I would agree that they indicate a period of volcanic
quiescence. However, I am not convinced that the Tyndall Group represent
a period of intense active volcanism (although I haven't looked at much
Tyndall material). Rocks such as many you sent me in this batch might be
reasonably mapped in the field as banded tuffs and silicified lavas, but
they are clearly detrital epiclastic sediments. How true this is of the
entire Tyndall Group I am not sure. Ring for any other queries.

Best wishes,

PS Rocks and sections, and originals of these descriptions are returning to
you presently Ansett Air freight.

I-J 70

lfL/i'
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143052
SAMPLE NUMBER: 16923 j

SUMMARY:
This is a banded quartz+feldspar-phyric formerly glassy

rhyolitic lava with banding due to variable devitrification being
enhanced by selective sericitization and pressure solution of
less recrystallized bands.

HAND SPECIMEN:
This is a pale grey-cream banded vitric tuff or devitrified rhyolitic

lava containing common small quartz, clay-altered plagioclase
phenocrysts.

THIN SECTION:
At first glance, this sample in thin section appears to be a

devitrified felsic crystal-vitric tuff. However careful examination of the
phenocrysts and the groundmass texture suggests that it is, in tact, a
devitrified rhyolitic lava. The sample consists of subequal amounts
(around 3 modal% each) of perfectly euhedral quartz and former feldspar
phenocrysts, most less than 0.5mm across, in an altered, formerly glassy
groundmass. The quartz phenocrysts are entire euhedra, but often show
slight rounding and resorption. Feldspar phenocrysts were originally
albitized plagioclase euhedra, but have been almost totally replaced by
low-birefringent clayey aggregates.

The groundmass of the sample is banded, due to variably intense
sericite alteration. Originally, I think the groundmass of this sample
would have been homogeneous, non-vesicular massive glass (obsidian?).
This has devitrified to a complex, fine-grained mosaic intergrowth of
quartz, albite, minor Kspar and sericite. Sericite makes up about 15-20
modal% of the lighter coloured bands in the sample. The darker coloured
bands are sericite-rich, composed of up to 80 modal% sericite that shows
a weak foliation, and is somewhat more yellowish when concentrated in
this manner (giving the darker bands). In the sericite-rich bands,
groundmass feldspars have been obliterated, and only dispersed quartz
grains occur. The quartz phenocrysts in the sericite-rich bands show
slight strain and irregular extinction, suggesting that the darker bands in
the rock represent slightly higher strain zones along which pressure
solution of groundmass, and growth of abundant sericite took place.

The rock was almost certainly a glassy quartz+feldspar-phyric
rhyolitic lava, possibly originally weakly banded due to devitrification.
Low grade alteration and weak pressure solution along less crystalline
bands may have enhanced the banding with strong sericite growth. In this



SAMPLE NUMBER: 16924 ./

HAND SPECIMEN:
This is a fractured, weakly banded and possibly foliated, mottled pale

pink and cream felsic lava or vitric tuff that has been silicified.

SUMMARY:
This is a banded, foliated epiclastic siltstone or reworked

vitric tuff containing felsic volcanic detritus, much of it
originally glassy, and occasional detrital metamorphic
muscovite.

case, the banding may be taken as an indicator of the primary banding, and
be useful structural infonnation. The typical broken and more abundant
phenocrysts in felsic crystal tuffs, and the homogeneous texture of the
groundmass away from sericitic zones, all rule against this sample having
been a crystal tuff

143J53
,

l.' ,._, ,

THIN SECTION:
This sample is very difficult to diagnose with certainty. It is

composed of a strongly foliated and very fine-grained quartz-sericite ±
minor chlorite intergrowth, possibly after glassy material such as vitric
ash. Angular quartz crystal fragments and grains, mainly less than 0.1 mm
across make up about 10 modal% of the sample and are set in a strongly
foliated sericite-rich matrix in which small clay-altered feldspar grains
are not uncommon. Crystal faces are not uncommonly preserved on many
small detrital quartz grains. A notable feature of the rock is the presence
of occasional well-fonned, relatively coarse, probably detrital muscovite
grains. Tiny patches and streaks of yellowish green chlorite are also not
uncommon, but make up less than 10 modal% of the rock, and late-stage
chlorite veining, albeit minor, is present. It is interesting and surprising
that the sample shows much less silicification in thin section than I might
have expected from the hand specimen.

Although the strong foliation precludes definitive assignment, I
think the lack of quartz phenocrysts (Which generally survive in similarly
schistose rhyolitic lavas), andthe presence of detrital muscovite grains
suggest that this was a fairly fine-grained epiclastic sediment, sourced
dominantly from the local felsic volcanicltuff pile, but including a minor
component (muscovite, and by implicvation quartz and maybe feldspar)
from adjacent pelitic metamorphics. This sample is unlike the previous
sample, which was clearly a lava; it could easily, however, be an epiclastic
sediment accumulating in the same basin/area as the previous lava.

I
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This sample is a probable likely protolith for the significantly more
foliated and sericitic previous sample, and bears the same implications for
provenance; the presence of detrital tourmaline further supports the
suggestion that some detrital component from the Precambrian
metamorphics is included in this (and the previous) sample.

THIN SECTION:
In thin section, this is clearly a fine-grained epiclastic sediment,

probably a volcanogenic siltstone-greywacke. It is not framework
supported, the detrital grains making up only about 30 modal% of the
sample. The rock consists of around 30 modal% of small angular quartz and
less abundant albite grains, and rare detrital muscovite, set in a
non-foliated matrix of almost opaque, exceptionally fine-grained
quartz-sericite-chlorite; much of this material may represent altered
formerly glassy detritus and ash, although it cannot be proven on the basis
of thin section alone. The detrital quartz and feldspar occur in occasional
coarser bands and laminae that clearly define bedding, and detrital zircon
and several green tourmaline grains are concentrated significantly at the
base of one of the coarser bands, along with some altered Fe oxides.

I
I
I
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SAMPLE NUMBER: 16925 ,;

SUMMARY:
This is an epiclastic siltstone derived largely from felsic

volcanic ash and quartz-feldspar phenocryst detritus; it does
however, contain a minor component derived from pelitic
metamorphics, and is probably a good candidate for what the
previous sample looked like before it was deformed and foliated.

HAND SPECIMEN:
This is a rather porous, pale green, weakly banded felsic or

intermediate tuff or epiclastic siltstone; the few lighter coloured bands
are less than 5mm thick.

443054
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SAMPLE NUMBER: 16926 I

SUMMARY:
This is a banded pink quartz-Kspar rock generated by

hydrothermal recrystallization of a crystal-poor vitric ash or
rhyolite in the vicinity of the Murchison Granite.

HAND SPECIMEN:
This is an unusual silicified, banded felsic tuff with pink bands from

1mm to 2cm thick alternating with darker grey-green chloritic(?) bands up
to 1em thick. The bands are rather irregular, and in some cases
discontinuous.

THIN SECTION:
This sample was originally probably an almost crystal-free banded

felsic vitric tuff or obsidian, composed of variably devitrified rhyolitic
glass. Only two or three albite crystal fragments are present in the
sample, and these are less than O.5mm long. The coarser-grained pink
bands in this sample have the characteristic sugary, very fine-grained
aplitic texture, composed of intimately integrown anhedral quartz and
Kspar and minor pale green Chlorite spots, typical of the banded and
massive pink Tyndall correlates in the Murchison granite aureole, for
example around Lake Selina. Darker bands in this sample appear to be very
much finer grained, rather than more chloritic or sericitic, although
several angular fracture fillings and patches of green chlorite are present
in the rock.

This sample was probably an almost crystal-free, banded rhyolitic
vitric tuff or obsidian that recrystallized thoroughly to quartz-Kspar (±
minor chlorite) in the hydrothermal aureole of the Murchison Granite.
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SAMPLE NUMBER: 16927 v'

SUMMARY:
This is a silicified and brecciated epiclastic sandstone

derived from both a felsic volcanic and a pelitic metamorphic
terrain. It is quite similar to 16925, and may represent a
brecciated and silicified version of essentially tile same rock.

HAND SPECIMEN:
This is a strongly silicified, very hard dak grey green brecciated lithic

tuff or epiclastic fine sandstone.

THIN SECTION:
This sample, despite the brecciation and silicification, is clearly a

volcanogenic greywacke. It is not framework supported, but consists of
around 50·60 modalOfo of framework grains of dominantly quartz and minor
albite, in a very fine-grained silicified quartz-feldspar matrix that may
be partly or largely after formerly glassy ash. Tiny patches of sericite and
green chlorite are not uncommon through the rock. The quartz grains are
mainly less than 0.3mm across, and include probably volcanic quartz with
even extinction and occasional crystal faces, and polycrystalline quartz
with uneven extinction, probably derived from pelitic metamorphics.
Detrital zircon, and especially strongly pleochroic green tourmaline, are
quite common in the slide, the latter certainly derived from pelitic
metamorphics or Precambrian granitic rocks. Late calcite-chlorite veins
cut the rock, and appear to post-date silicification, since discrete small
calcite prisms are not uncommon overprinting the silicified groundmass of
the sample.

Although this sample has more framework grains than 16925, the
detrital assemblage is essentially identical, and if they were from the
same unit I wouldn't be surprised.
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SAMPLE NUMBER: 16928 J

SUMMARY:
This is a silicified laminated siltstone-shale with

post-silicification chlorite veining. It is probably a
finer-grained equivalent of the previous sample.

HAND SPECIMEN:
This is a dark grey, silicified laminated shale.

THIN SECTION:
This sample is a fine-grained detrital sediment, including poorly

defined interbedded shale and sihstone layers. In the 'coarser' layers,
angular detrital quartz grains make up about 5 modal% of the sample,
ahhough it is not possible to detennine with any certainty whether they
are metamorphic or volcanic quartz. The remainder of the rock is
composed of exceptionally fine-grained quartz and feldspar intergrown
with minor streaky and filamentous pale green chlorite that is often
aligned subparallel with bedding. Fractures often have limonite-goethite
concentrations along their length, and narrow zones of microbrecciation
have abundant green chlorite along the fractures, post-dating
silicification.

This sample is likely to be simply a much finer grained version of
the preceding sample, with the same implications. Boring......

443957



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

; .
\.' ) I

SAMPLE NUMBER: 16929 V

SUMMARY:
This is a former siltstone, possibly epiclastic and similar to

the previous sample, that suffered brecciation and localized
sericitization-foliation, followed by quartz-Kspar-chlorite
recrystallization and veining, probably related to Murchison
G~nite emplacement.

HAND SPECIMEN:
This is an unusual brown strongly foliated and brecciated siltstone or

shale that may also be silicified.

THIN SECTION:
The least altered and disturbed parts of this section show that the

rock was a siltstone very similar to the preceding sample, with minor
angular detrital quartz of uncertain derivation. However, the matrix of
this sample was strongly sericitized and foliated in irregular discrete
bands, and locally brecciated. Quartz-chlorite veinlets meander through
the sample haphazardly, and in many places, the matrix appears to have
recrystallized to (or been replaced by) patchy and irregular quartz-Kspar­
yellowgreen chlorite assemblages, in places up to 2mm grainsize.

The alteration style of this siltstone, especially the
recrystallization patches of quartz-Kspar, and the localized sericitic
banding, are reminiscent of the alteration in the vicinity of the Murchison
Granite, as I have seen in the area around Lake Selina.
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SUMt,lARY
,hL~ IS an ef:' ,~ ::; slI'stone cerl'ec largely trom lelslc

'OkJnLC ash a~,' ,,_~,..~ !c,csj:lJr phe"'~cll:':Cf :r,·us. I' coe5
ho.... ever cortJ.n J rllnorcomponcn: CC'I,CJ t OrT' pcl,',c
rC~JnorphlCs. 'nd <s prob:l!lly I/. good c;,.nc,cate for what t'le
.re""ous sample l.:lo.ed j,,,e betofc II was ceform. d and fo':ll,alcd

S:"',1PLE NUMB(R 1(926

S:"IIPlE NUMBfR 16924

S:""?lE t,UI,\8(R 1!:925

SAMPLE NUMBER 16923

SUI.. MARY

ThiS IS a fOtmer SIltstone, pOSSIbly ep" .'. ::- il'ld s',,-.r!Jr 10

the prevIous sample, th3t suHcred breCCI,)',on nnd loc.:llt:ed
sencltl:atlon·!o!lallOn, follo ... ed by quart::-Y spar-chlor 'c
rccry!.'allLZ3tlon and ve''lmg, probJbl, rela'cd to /1urclllson
Gt;)'ll\e emplacement

St,"PlE NUMBfFl 16927

PETROLOGICAL DESCRIPTIONS

SJ','MAHY
1 hIS IS <I slI,clr,cc ard L'ecc,al~" .. ;, rl<lst,c SJnd~"H'c

denIed (!om bOI.'la fels,c voJca~, .. ' '':.1 pelLtH: rnl.':a~,(.rphl'­

'{"raJn ' 's qUIte sw"lat to 16925 a'lc may lerresen' a
brecciated tlnd sll,e,"ed ve,s'on of esser:,ally the same rock

"MI,'t,ny
ThIS IS a s,lIc,f,ed lar..- ,,"l<' sdtstonc S!1J'C Wlt'l

I-0st sll",(KJl,on chlor,'~ H',n'"1~ It IS probably 1

I nCt graIned ec;u,valenl c'l'le prc'reus SJmplc

SUMMARY

ThIS IS a banced qlJartz~rclcspJ(phyt'c fO'r'lerly glJssy
rhyolitic lava with banding due to variable devlln/,eallon being
enhanced by selectIve senc,t,z"t,on and preS$um solution 01
I~SS recrystallized bane'S

"f'LE fIle". 169:8

, :':I.".':..HY

1',$ IS a b<lnded pmk <.;.

1\, <;:t. 'herrral reerystalll: J.k

r"Ll("'e ,n the "em'ty of I" ..

SUMI'f.f;Y

ThiS 1$ a banded, lollJled (';:>r(I;>5, c sll:Sll" ~ 'worked

V,(lIC 'uN contam'ng felSIC volcan,c dcl'l:uS' " ,,' ,t
Origina'ly gl.lssy, and occasIon .11 delllt31 me ,Jmv , ,lh,c
mU$co",te
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