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1. INTRODUCTION

Soil sampling of geophysical anomalies on the north and south-west

extensions of the West Sedgwick grid and Madame Howard Plains grid

was completed during 1975. Sampling has also commenced on the Basin

Lake grid but data, at present, is only available for one anomaly in

the south-east corner of the area. This sampling should be completed

before the start of the 1976-77 field season. In addition to sampling

geophysical anomalies an orientation programme was carried out over a

part of the West Sedgwick grid to determine variations in soil values

over different rock types.

Rock chip samples collected in field mapping programmes since 1971 have

been categorized, assayed and the results used to try to identify

specific areas of anomalous base metal values.

Expenditure on E.L. 41/71 up to 19th May, 1976 was $8,450 bringing

the total expenditure since 1971 to $95~656.

2. WORK COMPLETED

2.1 WEST SEDG'AICI< GRID - SOIL SAMPLING

2.1.1 Orientation Sampling Programme

During November, 1975 line 845. (West Sedgwick grid) was

soil sampled at 100 ft. spacings over a total length of

10 000 ft. The purpose of this sampling was to determine

the background and threshold values within different

types of volc3~~c rocks, so that some additional

information was available for screening the geophysical

anomalies.

The samples were separated into three major rock types I

. Type I AcId Volcanics - dominantly acid pyroclastics

•

including fine grdned tuffs to agglomerates, minor acid

lavas and minor argillaceous sediments. (51 samples).

Type II Intermedi~te Intrusives and Volcanics -

dominantly felspar-hornblende porphyry intrusions with

minor andes-Hie lavas. (41 samples).

Type III Tyndall Group - including crystal, crystal-lithic

and lapi111 tuffs with minor sediment.;;. (10 samples).

Glacial moraine is distr5.buted iJ.·regularly over the uea

sampled but since they ~epresent only 5%, approximately,

of the total sampl.es t~ke,l, they b~ve been included in

the statistir.al treatment.



A visual inspection of the results shows clea~ly that 1

Type I gave considerably lower values than the other two

groups. Log-probability data (Appendix I) show that

copper and zinc distributions give two distinct"~ •

populations, one which can be equated with Type I and

the other with Type II and III. The lines representing

the two population distributions are only approximate

since detailed analysis is not valid on such a restricted

number of samples. However, they do show that the

threshold values for Type I (29 ppm Cu, 29 ppm Zn) were

well below the background values for Type II and III
(54 ppm Cu, 40 ppm Zn). Two POPul~tions were not

distinguishable from the lead data and so background and

threshold values were not calculated. (Table 1).

•
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BACKGROUND - THRESHOLD VALUES I LINE 845.

WEST SEDGWICK GRID

TABLE 1

-_......-

Arithmetic means, although of little statistical value,

reflect similar variations for the different rock types.

A distinctive feature is the high values for Type III
(Tyndall Group) rocks, although this may result from the

close proximity of the faulted Owen Conglomerate and the

area of known mineralisation at the west end of the

Comstock Valley.

•

Major conclusion reached from this programme was the

necessity of knowing background variations in different

rock tYP"3 if soil sampling is to be confined only to

Fapecific geophysical anomalous areas. Sampling over

distance of only a few hundred metres either side of a

geophysical anomaly rarely gives a satisfactory, or

reliable, background value.

•



2.1.2 South-West Extension Grid

Soil sampling was carried out over 16 geophysical anomalies

on the south-west extension grid during September, 1975.

Geologically the anomalies fall into three major groups I

The results shown in Table 1 do not seriously effect the

drilling recommendations suggested in the Annual Report

E.L. 41/71, 1974-75, although the proposed target on

line 645., 1050E.-1200E. should be partially down-graded

since it is close to a masked contact of an intermediate

porphyry body.

;

!
•

,,
•
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Group A - Associated with 3-4 shale horizons within a

sequence of coarse to fine grained acid tuffs.

Group B - Associated within fairly massive sequences of

ignimbrites •

Group C - Associated with the contacts of intermediate

porphyry intrusives and lavas.

•
I

•

Only two of the eight primary geophysical responses were

not in Group A, and of these two, only one (line 966.,850W.)

had any geochemical response.

Further geochemica~ work is required to check the high

values on line 966., 600E.-llOOE. north-east of No.3 Dam,

since these results appear to be suspect.

•
Isolated high values have been recorded throughout the

area unrelated to any geophysical response, and these have

been interpreted as reflecting rock type changes.

•

The lake ~~rgaret Tram pyrite occurrence showed no

geochemical value on the nearest line - line 966., 50 metres

to the north. However, fairly significant responses were

recorded 150 metres to the south on line 1026., 850W. and

250 metres to the north on line 90S., 1050W. and 850W.

This pyrite occurrence close to the contact of the shale/tuff

and ignimbrite sequences remains the best drilling target on

the south-w;:st extension grid. If further drilling is warranted

then targets in a sImilar geological setting with the best

geophysical/geochemical response should have priority, e.g •

15,ne 11~S., l050W,-

All relevant data has been tauulated in Appendix II.



Northern Extension Grid

Soil sampling of geophysical anomalies on the northern

extension grid was completed during December, 1975.' The

only primary E.I.P. response was on line 6N., l50W. which

is an extension of a minor response on the original West

Sedgwick grid, line 00, 2850E. Soil sampling of this

anomaly gave no significant values even though high Pb and

minor peaks in Cu and Zn had been previously recorded on line

00, 28005. and 2900E. Minor pyrite within a sequence of

altered, foliated acid lavas (up to ~ Fe2S) has also been

recorded on line 00, 32005. and 150 metres south-east of

the Upper HaulageStatioll.

•
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A minor geophysical response on line 6N., 2550E. of

13 milliseconds chargeability is also an extension of a

major anomalous zone detected on line 00 to line 185.

Soil sampling of the glacials gave peaks at 2400E.

(106 ppm Cu, 155 ppm Pb, 89 ppm Zn) and at 2750E. (98 ppm

Cu, 150 ppm Pb, 25 ppm Zn) which are significant in that

no previous values above a general background of 10 ppm Cu,

15 ppm Pb and 5 ppm Zn have been recorded in that area.

.,..._._.-

Soil sampling west of the sub-baseline was partly hindered

by the Lake Margaret pipeline and township, and no

geochemical values reflected the geophysical responses

either on line 6N., 2200W.-2900W. or line 12M., 1800W.­

3000W.

In general the soil sampling results confirm that the

anomalous ~one close to the OwenCongl~merate contact is
• <....

a major drilling priority. This anomalous zone is now

fairly well delineated and has a strike length of 800-900

metres. A low priority is attached to a target on line

6N., l50W.

•

Geological, geophysical and geochemical results have been

tabulated in Appendix II.

•
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2.2 MADAME HOWARD PLAINS GRID

During December, 1974 an S.I.P. survey over the Madame Howard

Plains grid outlined one moderate· and seven minor-anoma·1ies -­

(Annual Report S.L. 41/71, 1974-75).

Only six anomalies, in the north west and central area of the grid,

were considered to be worth soil sampling, since the remaining

two were close to the road and had disturbed soil profiles.

Geological, geophysical and soil geochemical data is shown in

Appendix II. In general the geochemical response was not

significant, apart from an isolated high Pb value of 200 ppm on

line 245., l250W. The only moderate S.I.P. anomaly gave no

geochemical response •

The available data from the Madame Howard Plains grid indicates

that no further work is warranted in this area at present.

Associated with the programme at Madame Howard Plains was an

appraisal of various methods of treating soil samples in terms

of size fractions, laboratory procedures and costs. The report

on this work is given in Appendix IV.

2.3 BASIN LAKE GRID

!,

Soil sampling of geophysical anomalies on the Basin Lake grid was

commenced during the 1975-76 field season b'Jt. is still to be

completed. Only one anomaly (line 72S., 5600E.; lh,e 785., 5470E.

• and line 845., 5200E.) has been sampled ar,dthis covers the

anomalous zone tested by Pickands Mather Int. Co. Ltd. in 1970.

Results were encouraging although poor drainage a'Jd heavy

rainfall il1 the area, when added to variable glacial moraines,

tend to, complicate the interpretation of hydromorphic anomalies.

Samples were taken from the 'A' Horizon, sinc~ there was little

chance of penetrating the moraines. Both -80# and -10/+80#

fractions were assayed.

•
In general only on line 785.,. 5500E. was there a direct co.relaticn

between the gcol'hysics and a geochemical peak of 222 pp... Pb.

On the other Unes high values ware rac.arded but dj,splaced from

ths measured chargeability centre (Map ) and further s<ir'iplitlg

will be required dowoslcpe.

\'fnsn all sampling is COi7J91etod i~ riet;.1i.led appraisal of the sjJi"..

geochemistry of the area will I.;.tJ cOlilrilod andnppond€u tothi~

annual .::oePQ:Z"·t"



The threshold values are listed below I

Appendix V lists all rock samples collected and assayed on the

Exploration Licence since 1971. The assay data together with

assay data for E.L. 9/66 has been analysed using log-probability

techniques to set threshold values for Cu, Pb and Zn in different

rock types. The method used is described in the 1974-75 Annual

Report for E.L. 9/66. The log-probability technique of analysis

is preferred to the use of histograms, because it allows a

smaller number of samples to be handled within set confidence

limits; also it is not so dependent, in the case of a strongly

skewed distribution, upon the class inter~al choosen. Appendix VI,

Figures 6 to 14 show the probability curves for Cu, Pb and Zn in

acid pyroclastics, acid extrusives and intrusiv~s and in

intermediate volcanics. Subdivision of the intermediate volcanics

was not possible due to the limited number of samples available.

....._---
2.4 !lOCK GEOCHEMISTRY
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Intermediate Volcanics Cu

Pb 120

Zn

Acid Pyroclastics

Acid Extrusives and
Intrusives

Cu

Pb

Zn

Cu

.Pb

Zn

Threshold

110 ppm

85

250

1000

80

Geometric Arithmetic
~ ~

35 ppm 40 ppm J

28 31

58 60

27 62

25 34

60 73

60 58

25 31

120 115 •
It will be noted that in some cases thresholds have not been set,

this is because within the 95% confidence limits the populations

concern~d are distributed log-normally. Also of note is the high

threshold value for Cu in acid extrusives and intrusives, this is

a reflection of high value of the co-efficient of deviation, i.e.

the large range involved. Range is defined as plus and minus one

deviation, ~ , from the geometric mean, X; the range in a

logarithmic distribution encompasses 68% of the samples in the

populaticn. The ranges for Figures 6 to 14 and the co-eficients

of deviation are listed below I

•
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Co-ef. of h- - - +0"x -0" 1£ x Deviation

"Acid Pyroclastics Cu 19 35 100 0.46 ~

• Pb 18 28 62 0.33
I

Zn 25 58 100 0.24 ~

f
\•

130
,

Acid Extrusives Cu 5 27 0.68 ,
t

and Intrusives Pb 18 25 48 0.28 "
Zn 25 60 140 0.37 ,

•
f

Intermediate Cu 19 60 180 0.47
Volcanics Pb 7 25 80 0.51

Zn 30 120 300 0.40
I

•

•

•

3.

The locations of samples with above threshold .alues are plotted

on Map 7. No firm conclusions, can be drawn at this stage, but

any area with 'anomalous' samples will require further investigations.

The main problem inherent in the data used, is that although

statistically valid conclusions may be drawn for the sampled

populations, these conclusions are not necessarily true for the

'target' populations. The technique appears to have validity but

it is necessary to sample in a statistically valid manner the

'target' populations, and it is recommended that this be done in

future.

PROPOSED EXPLORATION PROGRAMME 1976-77

The proposed programme for 1976-77 essentially involves further

exploration in the West Sedgwick area to enable three targets to be

identified and drilled. This will include extension of lines 785.,

725. and 665. westwards to the Lake Margaret road plus further E.I.P.

and soil geochemical surveys. Drilling is scheduled to commence

during Period 7.

Soil sampling of the Basin Lake geophysical anomalies should continue

allowing identification of further drilling targets before the end of

1976-77.
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C.A.B. • Ghargeability Above Background
A.R. • Apparent Resistivity

S.W. & N. EXTENSIONS TO WEST SEDGWICK GRID

W .. Width
D .. Depth

---------------------------------------------------~-_.--
ANOMALY

S.W. EXTENSION

GROUP 1

Line 845.
400E. - 500E.

GEOLOG'i

Within tuff-shale sequence 100' from
contact of intermediate porphyry
body.

GEOPHYSICS

Primary

G.A.B. I 30 msecs W I 50 ft.
A.R. I 60% decrease 0 I 25 ft.

GEOCHEHISTRY - 0_-

Minor peak at 450E. I 44 ppm Gu,
192 ppm Pb, 22 ppm Zn

Line 845.
300E.

Line 90S.
05OW. - 25OW.

Shale horizon within intermediate
tuff sequence.

Shale and tuff sequence.

Primary

G.A.B. I 20 msecs W I 50 ft. Minor peak at 200E. I 101 ppm Cu,
A.R. I No decrease 0 I ? 32 ppm Pb, 38 ppm Zn

Primary

G.A.B. I 25 msecs W I 200 ft. ~o significant response.
A.R. I 60% decrease 0 I 50 ft.

with sharp
contacts

I
Line 965.

200W. - 600W.
Shale and tuff sequence.

Wmary
C.A.B. I 25 msecs
A.a. I Weak

decrease

W • "OC ft.
o I 60 ft.

(;OOW. )
200 ft.
(600W.)

No significant response.

---------------------.------------------------------,-_._-.__._--
.
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ANOMALY

Line 102S.
660W.

Line 108S.
800W. - 1200W.

Line 1145.
1050W.

Line 120S.
1400W.

GROUP 2

GEOLOGY

Shale horizon within dominantly
tuff sequence - possibly
silicified.

Two narrow shale horizons in a
tuffaceous sequence which is
possibly intermediate.·

Shale and tuff sequence.

Shale horizon close to faulted contact
with agglomerates and lapilli tuffs.
Anomaly in river flat.

Secondary

C.A.B. I 10 msecs
A.R. I 60% decrease

\0/ I ?
o I 100 ­

150 ft.

Minor peak at 125m~. I 38 ppm Cu,
172 ppm Pb, 82 ppm Zn

Line 90S.
12QOW.

Line 9CS.
1200W."

Thick sequence of ignimbrites.

As above.

Secondary

C.A.B'. I 12 msecs W I ?
A.R. I No decrease 0 I ?

Secondary

C.A.B. I 5 msecs W I ?
A.R. I No decrease 0 I ?

Minor peak at 1200W. I 133 ppm Cu,
4 ppm Pb, 71 ppm Zn

No significant respnnse.
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GEOCHEMISTRY

No significant res~onse.

• •
- 3 -

GEOPHYSICS

primary

C.A.B. I 20 msecs W I 25 ft.
A.R. I 40% decrease D I 50 ft.

east dip

GEOLOGY

Sequence of ignimbrite and
intermediate tuff.

•
ANOMALY

Line 108S.
550E.

------~---------------------------------------------,---

GROUP 3

Line 90S.
700W.

Line 965.
85OW.

Along contact of intermediate
intrusive and tuff-shale sequence.

Shale and tuff, sequence close to
contact with minor andesitic lavas
and ignimbrites. Lake Margaret
Tram pyrite body 150 ft. to south
of Line 965. 1000W.

Secondary

C.A.B. I 20 msecs W I 150 ft. Major peak between 70C~I. - 900w. I

A.R. I No decrease D I 100 ft. Max. Cu 131 ppm "

Max. Pb 104 ppm
Max. Zn 69 ppm

Primary

C.A.B. I 20 msecs W I 25 ft. Minor peal at 750W. I. 96 ppm Cu,
A.R. I No decrease D I 100 ft. 44 ppm Pb, 7 ppm Zn

---------------------------------------------_.
Line 96S.

850E.

Line 1145.
l250W.

Secondary

100 ft. from contact of acid tuff C.A.B. I 10 msecs W I ?
and intermediate porphyry north of A.R. I Minor decrease D I ?
No. 3 Dam.

Seconda;;y

Andesitic lava sequence. Anomaly C.A.B. I 8 msecs W I ?
in creek flat. A.R. I No decrease D I ?

Initially a very major Pb and Zn
response but data needs xe-checking.

No significant response.

-------------------------------------------------_._----
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ANOMALY

Line l20S.
2200W.

N. EXTENSION

Line 6N.
l50W.

Line 6W.
2550E.

GEOLOGY

Sequence of andesitic lavas
and'lapilli tuffs.

Within sequence of altered, foliated
lavas and coarse pyroclastics.

Glacial moraine.

GEOPHYSICS

Secondary

C.A.B. I 10 msecs
A.R. I 60% decrease

Primary

C.A.B. I 18 - 20 msecs
A.R. I No decrease

Secondary

C.A.B. I 13 msecs
A.R. I No decrease

WI?
o I 100 ­

150 ft.

W I 50 - 70 ft.
o I 100 ft.

dip east

WI?
o I ?

GEOCHEMISTRY

Minor peak at 2200W.1 38 ppm Cu,
34 ppm Pb, 68 ppm Zn

No significant response.

Major peaks at 2400£. and ~850F.. I

2400E. - 106 ppm Cu, 155 ppm Pb,
89 ppm Zn

2850E. - 96 ppm Cu, 150 ppm Pb,
25 ppm Zn

Line 6N.
22qoW. - 2900W.

Line l2N.
laOOW. - 3000W.

(l900W., 2950W.)

Shallow moraine overlying altered
foliated lavas and pyroclastics.

As above.

Secondary

C.A.B. I 10 msecs W • 700 ft.
A.R. • No decrease o I 100 ft.

Secondary

C.A.B. • 20 ms~~cs W • 50 -
A.R. I 1900W. - Weak 80 ft."?

decrease o I 100 h .•
2950W. - No

decrease

No significant responfie.

No significant response.

---------------------------------------------
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GEOCHEMICAL ASSAY DATA

GRAPHS 1 - 3 I COPPER

GRAPHS 4 - 6 I LEAD

~. Zinc data /lot plotted as majority of values

were below 20 ppm.
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INTROOOCTION

Over the past five years there has been a rapid increase in the use of

soil geochemistry as (i) a primary exploration tool, and (ii) as a

technique for priority rating of geophysical anomalies.

In line with common practice elsewhere, the -son fraction has been used

to delineate a~9as of high base metal values in soils. However, during

the 1974-75 field season the -10/+80# fraction was also analysed and has

shown that certain isolated anomalous values are detected only in this

coarser size range. E.g. Howard's Anomaly L.23N ,1700W, White S;>ur L.32N

2700E and Huxley Grid L.64S SOOW. A major problem arose with the

accuracy and repeatability of the -10/+80# fraction, since the sample had

to be pulverised in the Mount Lyell mill preparation laboratories. This

has resulted in suspected contamination, as both mine and mill feed

samples are processed through the same pulverising equipment. In order

to eliminate this possible source of contamination and to determine the

effect of various coarser size fractions, 26 samples from the Madame

Howard Grid we~e tested. Each sample was divided into three, sieved and

sent directly to the assay laboratories. The three size fractions sieved

were I

,
t
"

448030
APPENDIX IV

A GENERALISED APPROACH FOR TREATMENT OF SOIL GEOCHEMICAL IlI'.TA

1.

•

•
(i)

(ii)

(iii)

-10/+30#,

-10/+50#,

-10/+80#,

-30#

-50#

-80#

•
Samples were taken from Line 00 2700W - 3000W, Line 065 2250W - 2450W

and Line 24S 1200W - 1500W, and results have been plotted on Graphs 1 .., 6.

2. ANALYTICAL PROGElJURE

Each individual fraction W,lS treat"d in the same manner as previously used

for the -80# fraction. ~ 4 gram sample was digested in an acid solution

containing 3 mils. HN03 and 10 mils. Hel for approximately one hour. No

problems were encountered with digestion of the coarser fraction and the

only minor diffiCUlty was witn dccurate weighing of the sample. Element

"analysis was carded out using til., atomic absorption sp"ctroIT",te:;.

•

3. Q:i:SCUSSION er RESU1:..TS

The graphs show fairly clearly that above the 20 ppm level there is very

little difference between the various size fractions and that all majol'

peaks and lows are distinguishabiO! in both coarse and finer fractions.

However, f:!'Om the <lvai1able data, it appears that tha finar fracticns

show the greatest range of values and give a slightly better deHnit'ion

over anomalous areas.
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Analytical procedures used also show clearly that any possible

contamination can be eliminated by not pulverising the coarser fractions.

tI

!I
"

\ I
I

• ~ 1

•r
II
•i'

!,,,
•
~
i
•

II

I,

•

40~ - 45~

$1.50 per sample

$2.00 approx.

$0.75 approx.

4.2 Collection Costs

1 geologist + 1 field assistant (average 50

samples/day)

+ overheads (vehicle maintenance, materials,

etc.)

Although sampling was not carried out in any areas of known mineralisation,

data from the S.W. extension of the West Sedgwick Grid, over the Lake

Margaret pyrite body, indicated that both the -10/+80# and -80# fractions

gave similar results.

- 2 -

4. COSTS

4.1 Assay Costs

Cost of assay per element (labour and materials)

Approx. cost of 1 sample (three elements - Cu,

Pb, Zn) + 20% overheads (assuming 500 -

1 000 samples/year)

Total $2.75

4.3 Preparation Costs

1 field assistant (30 - 40 samples/day)

+ overheads

$1.00 approx.

$0.20 approx.

Total

Total Cost I 1 sample - 1 size fraction - 3 elements

1 sample - 2 size fractions - 6 elements

$1.20

$5.45

$6.95 •
5. CONCLUSIONS

Nearly all previous soil geochemical analyses have been carried out on

the -80# fraction. It is recommended that all future surveys use this

fraction both for reconnaissance exploration and for detailing of

geophysical ano~~lous zones, since it would provide a basis for any

future regional synthesis of geochemical data. However, as there is a

definite need to be certain that no isolated anomalous values are missed

in the coarser fraction, it is suggested that the -10/+80#-fraction also

be assayed as a routine procedure. Furthermore the -10/+80# fraction

can now be sent direct to the assay laboratory with no further nesd for ...

pulverising. The additional cost of $1.50 psr sample is not eY.cessive

when considering the overall costs of data collection/preparation and

the additional information this fraction can prOVide.

. ../3
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•
Although no data is presented in this report, there is good evidence to

indicate that if this analysis procedure is adopted, then it best used

in conjunction with soil sampling from the C Horizon.

P. Brophy

50th November, 197~

Ii

,,

•

•

•

c.c. Mr. K.
K.
N.

o. Reid
Wells

P. Stevens-Hoare

..



~ APPENDIX V 448033 . ,
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_'__ ' .. , ...-

Sample No. CO-ordinates Rock Type Cu Pb Zn Thin Sect.
No.

81 352.6 829.7 Fine tuff 20 43 13 ~ ,

• 86 352.7 830.0 Andesite 42 33 70 11
i I

92/3 65 263 670
,

353.2 830.0 Andesite ,I
"

95 353.6 830.0 Gabbro 163 6 86

tl101 354.2 829.4 Shale 11 390 12

109 354.6 828.8 Shale 8 11 30 .,
I

118 355.9 826.2 Coarse tuff 16 40 68 f284 I
123 356.2 825.9 Quartz keratophyre 10 11 127

I132 356.2 825.8 Quartz keratophyre 27 7 126
,

137 356.1 825.4 Shale 11 75 322 II
140 356.3 824.9 Ignimbrite? 10 8 109

I'144 357.2 824.6 Microgranophyre 30 27 59
JI151 356.7 823.8 Quartz keratophyre 9 197 500

I

152 356.7 823.8 Quartz keratophyre 11 20 90
I• I159 357.3 825.3 Pyritic tuff

164 357.7 823.0 Coarse tuff 21 11 65 (

168 357.4 822.4 Baryte 8 10 4 ilBa 55.1% r'
"

170/3 358.1 823.0 Shale 14 21 10
tl
v,

209 358.4 823.6 Andesite 380 3 68 I',
224 357.6 826.9 Medium tuff 28 4 80 Fl

\
225 357.4 826.9 Medium tuff 9 8 71 ' I

226 827.1
I I

357.8 Quartz keratophyre 15 2 49 i I
I

231/3 358.3 827.4 Ignimbrite 89 11 47
,

233 358.2 827.4 Medium tuff 33 124 160 f289

238/1 358.5 828.2 Lapilli tuff 260 144 175

244 357.0 825.7 Microgranophyre 24 15 52 ' ,• ' ,

255 358.4 _828.3 Lapilli tuff 51 15 52 f276

262 359.1 829.2 Ignimbrite 15 1051 258.

263/2 359.4 829.5 Dacite 37 19 29

274/1 358.4 827.7 Lapi11i tuff 31 79 60 f270

275/3 358.4 827.7 Shale 2130 119 112

276/2 358.4 827.7 Shale

271 357.4 827.6 Quartz keratophyre f213

282/2 357.8 827.6 Quartz keratophyre 15 8 50 F217

286 359.5 828.6 Pacite pyritic 37 159 435

302 359.4 825.4 Coarse tuff 59 4 64

305 359.7 825.6 Quartz keratophyre 25 31 59 f25?

306 358.0 8:>6.5 Quartz keratophyre 90 ~ 263 f240,• 30'- I·) 358.3 826.5 /l.rkos€ 19 17 38 F251U-,l ,-

313 3~·9.8 S'L.7 .. 4 Igni<\1brite I" 17 63.J

3J7 3~9.6 827.8 Ignimbrite 7 7 25 F:-~S()

......., -"" ,. f" 8'27.0 19nimb.rito 15 6 2),.jL. • ....;~){'J./
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Sample No. Co-ordinates Rock Type Cu Pb Zn
Thin Sect.

No.

~~2 358.6 827.2 Ignimbrite 11 21 40

337 358.8 826.3 Hornblende feldspar 99 28 49
• porphyry

340 359.5 826.4 Hornblende feldspar 45 14 120 •porphyry

345 358.5 826.1 Andesitic ignimbrite 16 14 52

350/2 356.9 826.6 Microgranophyre 53 7 88

367 358.9 826.7 Intermediate coarse 27 23 58 "tuff

II369 352.3 830.3 Rhyolite 37 26 78

370/2 352.4 Coarse tuff 110 56 69
it

830.3 "
372 352.6 830.5 Basic 213 28 103

376/1 352.9 830.9 Basic 285 26 195

376/9 352.9 830.9 Basic/intermediate 25 7 14 P17 jI

volcanic I',
376/5 Basic/intermediate

II
352.9 830.9 23 262 393 "

volcanic •377/3 353.0 830.9 Basic/intermediate
volcanic

379 353.2 831.1 Basic/intermediate 57 70 165
volcanic

379/2 353.2 831.1 Basic/intermediate 37 7 179
volcanic

379/3 353.2 831.1 Basic/intermediate 77 21 306
volcanic

380· 353.7 831.0 Basic/intermediate 160 40 275
volcanic

381/3 353.8 830.9 Basic/intermediate 40 30 152
volcanic

381/4 353.8 830.9 Basic/intermediate 63 112 296
volcanic

382/2 353.9 830.9 Hedium tuff 20 24 44 •383/2 353.9 831.0 Medium tuff 59 44 11200

388 357.5 834.4 Quartz keratophyre 10 16 38

394 356.9 834.5 Intermediate/basic 60 28 172
volcanic

398 356.6 633.9 Breccia 1050 50 135

401/1 356.2 833.4 Fine tuff 15 . 20 12

403 355.7 832.9 Fi"e tuff 16 18 36

404/2 355.5 832.3 Microgranophyre 41 22 103

406/3 355.0 831.9 Fine tuff 24 10 16

408 354.7 831.3 Acid/intermediate 21 138 51
medium tuff

412 354.3 831.1 .Intermediate/basic 86 44 156
volcanic •416 359.1 828.6 Medium tuff 8 50 10

41<1 359.4 827.5 Fine tuff 6 20 4

426/1 360.0 827.6 Dacite!andes ite 53 16 65

430 354.7 828.5 Basic F262
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.~ _.....-
Sample No. Co-ordinates Rock Type Cu Pb Zn Thin Sect.

No.

444 300.0 826.2 Lapilli tuff 16 126 68 F314
II

402 309.0 828.4 Ignimbrite 11 20 31 F321
,
f• 458 309.0 822.4 Quartz keratophyre ~•

459 357.8 822.7 Quartz keratophyre 14 24 6 •tl

501 358.2 821.3 Basalt 225 22 65 ••
502 358.2 821.9 Intermediate/basic 14 30 20 r,,

tuff
,,
I•503 358.3 822.9 Andesite 127 430 201
I504 358.4 822.9 Andesite ,

Lapi11i tuff/
,

505 358.3 822.7 18 46 93 {
agglomerate I

508 358.0 823.3 Microdiori te 97 14 51
1

509 358.8 822.9 Quartz keratophyre 89 24 10 1,
512 358.8 823.2 Lapilli tuff 11 94 65

·
515 358.8 823.6 Medium tuff 10 90 4 !

.1• 520 308.1 823.6 Fine tuff 8 12 6

522 356.7 822.5 Quartz keratophyre 18 84 7

524 356.8 822.7 Coarse tuff 47 106 182

530 354.9 827.2 Coarse tuff 308 48 27

532 354.4 827.0 Quartz keratophyre 17 4 34

533 354.0 826.1 Coarse tuff

534 353.8 825.7 Coarse tuff 12 20 20

535 353.3 825.9 Medium tuff 12 20 25

537 351.9 824.2 Lapi11i tuff 21 20 43

542 356.2 821.9 Coarse tuff

045 335.9 821.7 I~edium tuff

550 354.5 828.2 Medium tuff 24 28 271

• 051 354.4 828.2 Coarse tuff 19 66 153

554 354.6 823.2 Rhyolite 16 12 17

555 354.7 823.3 Rhyolite 23 12 28

556 354.6 823.5 Lapi11i tuff 36 32 20

557 355.5 826.0 Ignimbirte 22 22 51

55S 355S 826.0 Ignimbrite 16 342 88

560 359.4 82::>.3 Coa:'se tuff 39 22 11'..
561 359.4 825.4 Hornblende feldspar ::>7 14 81

porphyry

562 359.4 820.4 Dacite? 128 28 113

070 360.2 826.2 Coarse tuff 26 8 113

571 360.7 826.2 Dacite 63 16 74

072 359.7 820.6 Quartz keratophyre 29 24 65

• 580 356.2 82~.4 Fine tuff 128 10 18

581 356.1 825. '1 Medium tuff 28 tos 96

.590 355.3· 829.8 ~\edium tu if 18 14 ~~

:JL

591 355.3 329.9 fine tuff 5 56 S



<:) -4 -
c::>'b 448036

Sample-No,' Co-ordinates Rock Type Cu Pb Zn
Thin Sect.

No.

594 355.5 829.9 Coarse tuff 72 52

595 355.6 829.8 Quartz keratophyre 14 6 93
:!
I
!

596 356.1 831.7 Microgranophyre 6 4 14 • i

597 356.2 831.9 Microgranophyre 10 8 19

601 358.0 833.8 Medium tuff?

602 358.6 834.8 Intermediate? , 278 174 1270 II
!

pyritic
"

73/3 357.4 824.4 Microgranophyre 13 60 F402

73/4 358.1 821.9 Medium tuff 29 14 31 I'
JI

73/5 357.6 26
l'

822.9 Quartz keratophyre 119 97

73/6 355.4 826.3 Ignimbrite 10 10 12 F399 ,

73/7 355.2 826.9 Medium tuff 13 56 137

73/8 358.3 822.0 Basic volcanic 139 16 267 F400

73/9 358.3 821.6 Andesitic lava 50 12 100 F401

73/10 358.8 823.3 Dacite 9 16 24 F397

73/11 358.8 826.9 Dacite 24 10 50 F398 • "
73/12 3:)8.3 82:).2 Ignimbrite 39 12 :)0 F403

73/13 358.8 823.6 Andesite 34 26 159 F406

73/14 3:)8.3 821.6 Andesite? 42 4 80

73/17 3:)8.1 821.3 Coarse tuff 25 32 42

73/18 357.8 821.3 Medium tuff 64 14 26

73/19 3:)8.2 822.0 Medium tuff 20 98 40

73/20 3:)8.3 821.8 Ignimbrite? 12 21 25

73/21 358.4 823.0 Lamprophyre 35 11 125

73/22 3:)8.7 823.9 Coarse tuff 53 38 62

73/24 3:)9.2 833.8 Andesite pyritic 66 45 275

73/2:) 3:)8.4 833.1 Hornblende feldspar 125 23 260
porphyry

73/26 3:)8.7 833.6 Dacite 28 30 40 •73/27 3:)8.6 833.6 Intermediate 18 12 62
1apilli tuff

73/28 3:)8.9 824.1 Coarse tuff 18 20 12

73/29 359.2 824.4 Ignimbrite 77 29 24

73/30 3:)9.4 824.4 Ignimbrite 10 11 34

73/31 358.7 824.9 Coarse tuff 21 22 9 f407

73/32 358.6 826.1 Andesitic tuff 92 36 145

, 73/33 358.6 826.0 Ignimbrite? ' 26 9 16

73/34 358.6 826.0 Lapilli tuff 33 19 140

73/3:) 358.6 82:).9 quartz keratophyre 17 28 118

73/36 358.6 826.1 Andesite 44 26 80

73/37 358.6 825.4 Hornblende feldspar 29 6 41
porphyry •73/38 359.6 824.8 Dacite 96 183 29

73/39 360.4 828.2 Dacite 900 11 61 F408

73/41 360.0 826.:) Hornblende feldspar 20 10 32
porphyry
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" - .. Thin Sect.Sample No. Co-ordinates Rock Type Cu Pb Zn No.

73/42 360.3 828.2 Dacite 38 16 87 F409

73/43 360.1 828.3 Dacite F410

73/43 360.1 828.3 Dacite? ti• i'

73/44 360.6 828.3 Dacite i,
"73/45 360.9 826.8 Coarse tuff 59 4 120 F411 "

73/46 358.6 827.1 Dacite 13 1 138 11
tl

73/47 358.9 827.5 Dacite 14 18 79
~I

•
73/48 359.8 827.4 Ignimbrite 6 6 27 tl
73/49 359.2 827.2 Dacite 50 18 52 "11
73/50 359.6 827.3 Ignimbrite 8 14 5 f!
73/51

,
359.4 828.1 Dacite 33 35 130 II

73/52 358.9 827.3 Andesitic tuff F412

73/53 358.9 826.9 Medium tuff 6S 7 86 ,
73/54 827.4 Ignimbrite 18 64

,
359.9 25

73/55 358.7 826.8 Dacite 35 14 48 F413• •
73/56 359.3 828.3 Dacite 22 9 57 •,

l
73/57 359.5 827.3 Ignimbrite 17 18 35

73/58 360.3 827.2 Ignimbrite? 11 11 69

73/59 360.7 826.9 Dacite 1

73/60 360.1 826.9 Lapi11i tuff 16 22 69

73/61 359.3 826.8 Ignimbrite

73/62 360.0 827.1 Lapi11 i tuff 33 16 47

73/63 359.4 826.7 Dacite 36 14 104

73/64 360.6 826.7 Andesitic tuff 24 12 95

73/65 359.2 826.8 13 13 22

73/66 359.2 825.4 Dacite 80 12 10

73/67 359.7 825.6 Quartz keratophyre 470 41 73

• 73/68 361.1 826.1 Lapilli tuff 38 33 58

73/69 359.6 825.7 Medium tuff 15 45 50

73/70 360.3 827.7 Dacite 22 9 42

74/1 361.3 825.9 Lapilli tuff 24 12 95

74/2 361.2 825.9 Lapi11i tuff 142 16 81 F414
"

74/3 360.1 825.4 Andesite? 9 20 65

74/4 360.3 825.5 Dacite 5 20 4 F415

74/5 359.4 825.9 Andesite 51 20 88

74/6 359.8 828.0 Acid 43 112 50

74/7 358.5 826.5 Ignimbrite 213 24, 32

74/8 360.2 824.7 Ignimbrite 4Q 20 104

74/9 360.3 824.8 Ignimbrite 28 24 46 Fd 16

• 74/10 360.3 824.9 107 14 63 F417

74/11 360.3 825.0 Dacite 20 14 100

74/12 359.8 828.0 Dacite 32 16 67

74/13 359.'/ 827.8 Ignimbrite 31 30 29

74/14 259~1 82.7.7 Ignimbrite
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Sample No. Co~ordinates Rock Type Cu Pb Zn Thin Sect.
No.

74/15 359.1 824.9 Lapilli tuff 23 24 88

74/17 359.7 825.2 Basic volcanic 52 16 127 i
174/18 360.0 825.2 Dacite/andesite 160 16 134 • t74/19 360.4 825.4 Dacite 11 18 44 ~I

74/20
.; I

360.7 825.5 Andesitic tuff 36 16 272 F418

74/21
I

358.1 825.4 Ignimbrite 8 22 19 II

74/22
t'

361.1 825.3 Coarse tuff

74/23 358.5 826.5 Lapilli tuff 45 22 74

74/24 358.1 827.0 Coarse tuff 12 26 44

74/25 357.8 826.9 Quartz keratophyre

74/26 357.4 826.9 Coarse tuff 13 12 75 F419

74/27 359.8 824.8 Dacite 9 8 35

74/28 360.4 825.2 Andesite 66 12 126 F420 j,,
74/29

,
360.6 825.6 Andesitic tuff 117 4 94 .,

74/30
,

360.7 825.3 Andesite 115 16 39 F421 • jl

74/31 360.8 825.3 Andesite 155 38 113 F422 •,

74/32 360.9 825.6 Acid? tuff 15 12 30

74/33 358.6 828.0 Dacite 10 6 30

74/34 358.5 827.8 Ignimbrite 177 20 63

74/35 358.5 828.2 Ignimbrite 20 16 49

74/36 358.4 828.1 Dacite 23 . 20 40

74/37 358.5 828.1 Lapilli tuff 22 26 75

74/38 358.7 828.2 Dacite 29 16 44

74/39 358.6 828.4 Dacite 92 30 33

74/40 358.7 828.4 Dacite 11 20 53

74/41 358.7 828.5 Dacite 15 98 310

74/42 358.9 828.5 Ignil.\brite 113 16 39

74/43 358.9 828.4 Ignimbrite 11 26 47 •74/44 359.0 828.4 Ignimbrite 18 40 30

74/45 359.1 828.6 Lapi 11 i tuff 23 150 280

74/46 359.1 828.6 Acid 23 80 27

74/47 359.2 828.6 Medium tuff 15 44 59 F423

74/48 358.7 827.4 Coarse tuff 20 18 73

74/49 358.9 827.6 Fine tuff 469 20 23 F424

74/50 359.6 827.8 Dacite 29 28 204

74/51 359.4 827.8 Dacite

74/52 359.7 827.8 Ignimbrite 24 30 49

74/53 359.7 827.8 Ignimbrite 8 8 30

74/54 359.7 827.9 Igllimbrite/andes i ti c 51 32 79 F425

74/55 358.4 82&.3 Lnpilli tuff 14 54 60 •74/56 358.4 828.3 Ignimbrite 12 20 13

74/57 358.4 828.4 Ignimbrite

74/58 358.4 828.4 Ignimbrite F426

74/59 :;58.5 828.4 Ignimbrite "/6 18 54
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Sampl~-No~ Co-ordinates RocJc Type Cu Pb Zn Thin Sect.
No.

74/60 358.5 Ignimbrite 18 24 67 ~:
~•

74/61 358.6 828.5 Acid 28 24 142 I·i• 74/62 ·358.9 828.8 Ignimbrite - _c 8-. 20- --lit> 1:
•

74/63 358.9 828.9 Dacite? 13 28 99 •f,
74/64 •359.0 828.9 Dacite 7 22 57 ,,

•
74/65 359.0 829.0 Ignimbrite? 21 16 99 II
74/66 359.1 829.1 Medium tuff 59 32 97 I,

i
74/67 359.9 828.1 Dacite? 40 12 53 i
74/68 359.9 828.1 Dacite? ·j
74/69 360.1 828.3 Acid, volcanic 8 14 168 II

i
74/70 359.2 829.4 Lapilli tuff 28 . 22 102

74/71 359.3 828.6 Coarse tuff

74/72 359.3 828.5 Dacite 184 10 12

74/73 359.8 829.5 Quartz keratophyre 7 16 213 I

74/74
,

359.7 829.4 Quartz keratophyre 7 18 225• 74/75 359.4 829.5 Dacite 33 34 96

74/76 359.3 829.4 Lapilli tuff 30 14 109

74/77 357.0 826.8 Medium tuff 7 6 26

74/78 357.1 826.8 Coarse tuff 39 60 890

74/79 357.1 826.8 Fine tuff 58 14 46

74/80 357.3 826.6 Coarse tuff 14 10 55

74/81 357.4 826.6 Hornblende feldspar 7 20 131
porphyry

74/82 357.5 826.5 Coarse tuff 10 12 III

74/83 357.6 826.6 Fine tuff 38 4 90

74/84 359.2 829.3 Dacite 6 6 95

74/86 358.4 827.7 Black pyritic shale 37 34 70

• 74/87 358.4 827.6 Coarse tuff 90 18 41

74/88 358.4 827.6 Quartz keratophyre 33 24 95

74/89 358.2 827.5 Coarse tuff 54 144 213

74/90 358.0 827.6 Coarse tuff 7 12 60

74/91 357.9 827.6 Fine tuff 9 8 16

74/92 361.1: 824.9 Andesite 58 18 53

74/93 357.7 827.4 ~uartz keratophyre 6 5 47

74/94 357.6 827.5 Quartz keratophyre 18 11 25

74/95 357.4 827.2 Coarse tuff 16 9 85

74/96 357.2 827.2 Hornblende feldspar 21 30 290
porphyry

74/97 357.2 827.1 Coarse tuff 11 15 38

74/98 356.9 826.7 Micrcgranophyre 13 5 44

• 74/99 356.9 826.6 };icrogranophyre 106 17 50

74/100 358.9 1326.6 Quart~ keratophyre 33 8 30

74/101 358.2 826.2 PorphFY andesite 151 20 77

..,,, '10") 358.2 Porphyry a~desite 72 24 171• "'~j ,,-

sill
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_._". .~ Thin Sect.Sample No. Co-ordinates Rock Type Cu Pb Zn No.

74/103 358.7 826.5 Dacite 9 12 80

il74/104 358.8 826.5 Coarse tuff

74/105 358.8 826.6 Ignimbrite? ·49 104 143 • !I
74/107 357.2 827.1 Coarse tuff 7 6 80 II
74/108 357.1 877.1 Coarse tuff 5 12 47 •1
74/109 357.0 826.7 Coarse tuff 39 20 118 I'

II74/110 356.9 826.7 Microgranophyre 6 12 37 ,
1,

74/111 356.9 826.7 Microgranophyre 19 8 32 I,

74/112 356.2 827.2 Andesite 41 4 162 'III
"

74/113 356.9 827.4 Quartz keratophyre? 7 4 51
,

74/114 358.9 826.7 Andesitic tuff 9 152 153

74/115 359.0 826.7 Lapilli tuff 27 52 124

74/116 359.1 826.8 Ignimbrite 17 8 222

74/117 359.2 826.8 Dacite 9 12 63

74/118 354.9 827.3 Medium tuff 20 24 53 •74/119 354.6 826.7 Ignimbrite 15 12 3 ,
74/120 354.5 828.4 Medium tuff 7 12 10 ",•
74/121 354.5 828.7 Coarse tuff 7 68 38

74/123 354.5 829.3 Dolerite 70 12 54

74/124 356.7 826.7 Microgranophyre "

74/126 356.5 827.0 Coarse tuff 21 16 68

74/127 356.9 827.2 Microgranophyre 37 24 24

74/128 356.2 827.2 Acid 53 28 23

74/129 356.2 827.2 Lapi11i tuff 21 20 90

74/130 356.5 826.9 Fine tuff 11 16 9

74/131 356.4 826.8 Medium tuff 10 16 28 F427

74/132 356.4 826.8 Microgranophyre 81 12 44

74/133 356.4 826.8 Medium tuff banded •74/134 356.7 826.2 Mi crogranophyre 27 20 30

74/135 356.8 826.3 Microgranophyre 9 24 125

74/136 356.8 826.2 Medium tuff 35 20 30

74/137 356.4 828.1 Medium tuff 25 24 108

74/138 356.6 828.7 Fine tuff 73 20 7

74/139 356.0 821.8 Siltstone 8 52 95

74/140 356.2 821.9 Coarse tuff 111 48 255

74/141 356.0 830.1 Fine tuff 15 116 136

74/142 356.0 Coarse tuff 23 12 19

74/143 356.4 829.8 Medium tuff 11 20 140

74/1.14 356.5 829.4 Coarse tuff 38 28 60

74/145 354.5 828.5 Medium tuff 9 56 12 •74/146 354.6 &~6.5 Coarse tuff 19 20 15

74/147 354.7 82B.5 Dolerite 107 20 50

74/148 355.0 828.5 Andesitic 61 32 75
PYr<Jclastic
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~

Sampie-No~ Co-ordinates Rock Type Cu Pb Zn Thin Sect.
No.

74/149 355.2 828.7 Andesite? basic 22 24 90 ,
74/150 355.4 828.9 Medium tuff 5 16 18 ~I

• 74/151 354.3 829.3 Coarse tuff 25 56 13 t
~

74/152 357.7 827.4 Andesitic tuff? 11 12 72 t
75/1 360.1 833.6 Andesite

,
i

75/2 360.0 833.4 Andesite i',
75/3 358.6 832.0 Crystal lithic tuff

,
75/4 358.7 832.1 Ignimbrite ,

75/5 358.9 832.2 Volcanic breccia t
,

75/6 359.2 832.2 Andesite "t
75/7 358.9 832.3 Crystal tuff

75/8 358.6 832.2 Shale ,
75/9 358.5 832.2 Pyritic shale

75/10 358.() 832.5 Siltstone

75/11 358.6 832.5 Andesite• 75/12 358.5 832.6 Siltstone

75/13 359.9 831.9 Ignimbrite

75/14 359.9 831.9 Acid lava

75/21 357.8 822.3

75/22 357.6 822.1

75/23 357.8 821.7

75/24 357.7 821.9 Crystal tuff

75/25 357.5 821.6 Crystal lithic tuff

75/26 358.0 821.5 Basic lava?

75/27 357.9 821.7 Dolerite

75/28 357.3 822.6 Quartz, feldspar,
porphyry

• 75/29 357.6 822.7 Baryte

75/30 357.6 822.3 Baryte

75/41 359.2 832.2 Andesite

75/42 359.2 832.1 Acid? intermediate
lava

75/43 359.3, 832.1 Acid? intermediate
lava

75/44 359.3 832.1 Ignimbrite

75/45 358.8 828.4 Acid lava

75/46 358.9 828.5 Lapilli tuff

75/47 359.2 828.5 Acid lava

75/48 359.4 828.7 Lapilli tuff

75/'00 358.4 B25.1 Crystal 1ithlc tuff

75/51 359.9 825.1 Lapi11 i tuff• 75/52 359.0 824.7 Intermediate
ignimbrite

75/53 359 .. 1 824.7 Ignimbrite

75/5-4 359.(l 825.1 Intermediate
porphy:,y
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~

\:;)
Sample"No:' Co-ordinates Rock Type Cu Pb Zn Thin Sect.

No.

75/5':> 359.2 824.7 ,I
";i

75/56 358.8 824.2 TUff/sUtstone f75/57 358.6 823.9 Crystal tuff • ,,
75/58 358.7 832.3 i,
75/61 359.4 832.0 Hornblende feldspar i

fporphyry .-
75/62 359.4 832.1 Andesite ~,,
75/63 359.1 832.3 Hornblende feldspar

1porphyry

75/64 359.2 832.2 Andesite t
75/65

,
358.7 832.3 Intermediate

ignimbrite

75/66 358.6 832.2 Crystal lithic tuff

75/67 358.7 832.5, :ignimbrite

75/68 358.9 832.4 Acid lava

75/69 358.3 831.9 Crystal lithic tuff

75/70 358.2 831.8 Acid lava? •75/71 3':>8.0 831.9 Crystal lithic tuff

75/72 357.9 831.9 Intermediate lava

75/74 357.6 831.7
f

75/75 357.8 831.8 j

75/76 357.6 831.5 Quartz feldspar I,
porphyry i

75/77 357.7 831.7 Acid lava

75/78 357.1 830.3 Crystal lithic tuff

•
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