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NORANDA-KERR LIMITED 

APPLICATION FOR FINANCIAL ASSISTANCE 
FOR MINERAL EXPLORATION 

SECTION I : DETAILS OF APPLICANT 

l. a •. Name: Noranda~Kerr Limited, 6 Curzon Place, London Wl, 
(Ol-629-9919) 

' /. 
I , ,, ' 

I' 
t .• 

!, 

b. Registered Office: New Zealand House, Haymarket, London sw1.;. :· · 
c-. 

d. 

Contact for further information: Dr; Barry Scott, or Mr. 
Hans R. Morris, 6 curzon Place, London Wl. (Ol-629-9919) :-

Bank: ::Bank of Nova· Scotia, 10 Berkeley Square,· London Wl. 

2. Work to be carried out by Noranda-Kerr Ltd. personnel, with 
contracts let out to geophysical and drilling.contractors 
where appropriate. 

SECTION II ~ FINANCIAL INFORMATION 

3. 
, . 

a. Articles of Association of Noranda-Kerr Limited have been 
submitted under separate cover. 

b. Accounts: Noranda-Kerr Limited was registered as a U.K • 
. company on 2nd January 1970: the First Annual Audit ·for 
the year 1970 is complete and will be adopted at the next· 
boa~d meeting: a copy of this Audit has been submitted 
under separate ·cover. Auditors are Arthur Young, 
McClellana·Moores & co., of Moor House, London wa11: EC2 
(Ol-628-4070): the partner concerned is Mr. Brian Walters. 

'', 
' , it ' 

.. '.i:: . 
' .. ' 

. ... ' 

,, 
'1· 

c. Parent Company: Noranda Mines Limited, 44.King 
Canada; a copy of whose Annual Report for 1970 

Street West, ;•. 
has been sent,' 

:'· under separate cover. 

.d. company and Directors are·not associated with any business 
. . outside the Noranda. Group, except that a Director, Mr. 

e. 

·, , . 
, . 

P.J. Gaynor, is a partner .in the legal fir~ of McKenna & 

co., 10 Whitehall, -London.swl. 

Shares of NorandaMines Limited are quoted on-the Toronto 
Sto~k Exch_ange. •.'.· · 
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7 APPLICATION FOR FINANCIAL A~SISTANCE 

FOR MINERAL EXPLORATION 

SECTION III - DETJ\IL~ OF Tim EXPLORATION PROJECT 

#APC,.O - 'Y - L.LAhl 
4a, 

4b, 

4c. 

4d. 

N amc: PROJECT No • 16 9 2 - .St:i Mi IOS • -
Location: Two miles north-east of the town of Beddgelert, 
mainly between the peak of Mt. Snowdon and the Nant.;. 

.gwynant valley, Caernarvonshire. 
Nnt. Grid Rof.: SH 620520 
Field Office: Golan, Garn Dolbenmaen. 

Minerals sought:· Copper, lead and zinc sulphides. 

Geologx:_ See separate stateme~t,-Appendix 1. 

S~. . Mineral Ri!hts: Various owners, (See map 1692/71/1) 
v- Property I 6/26 -~-Hafod.·l' Llan 1600 acres - P.n.o. Willi~s 

Sb. 

Sc. 

· · · Hafod y Llan, 
· Nantgwynant. 

1,.- Property 116/27 • Bwlch 1000 acres - P.H.o. Williams 
Hafod y Llan, 
Nantgwynant. 

v •. Property 116/32 -· Perthi 328 aqres - D.M. Owen, 
Deddgolert. 

·v Property 116/42 - Crafwlyn Hall 260 acres - D.L. Nemrow, 
Deddgolert. 

Exploration Access: A prospecting licence has been 
obtained from each mineral owner, in which terms of 
access are defined. 

Working of Minerals: Terms not yet arranged. 

6-~. Planning Permission: Has not been sought, and is believed 
,not· requir,ed for the work now proposed .• 

SECTION IV - DE'n.AtLS OF THE WORK PROGRAMME 

7a, Stages land 2, consisting of regional stream sediment 
sampling and subsequent checking, have been carried out 
in the area, and geochemical anomalies shown to exist. 
Further survey,s in Stages 3, 4 and 6 have consisted of· . : 

· soil sampling on a regular grid, local geological . · · · 
examination, and induced polarization surveys on the·· 
same lines as the soil grid. The work for which 
assistance is now being sought consists mainly of 

. diamond drillin~ · (StJge ·l >. wi 1;h additional geological 
work. · · · ... 
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7b. 

7c. 

. 7d. 

a. 

DATEa -

·s+-.;i_CTes 4 nnrl 
Diamon Dril ing: Four holes·aro planned, each of 
400 ft. proposed length, for a total of 1600 ft., 
as a first test of coincident geophysical and geo-
chemical anomalies (See map · 

Geological MaEEin~: Further examination·of the anomaly 
area, about.ls days work at this stage. 

Proposed starting date: November, 1971. 
Likely duration: 30 days. 

Estimated cost: See Appcndix-2 • 

Amount of Assistance sought: 351 of cost estimate in 
Appendix 2, namely t!,a; 090 • .:f_4s1.s-.. 

I 

l·· .. . , .. .. 
! ·.··.• · Balance of cost: · To be financed from company funds. 

Signeda. On behal~ of Noranda-Kerr Ltd. 
; ' ... ··_ 1 
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NOR.ANDA-KERR LIMITED 
~ l>- 'Y-L.t.A-N 

RROJECT No, 1692 - :mmi,oot'.n N, WALES 

Application for Financial Assistance - October 197& 

APPENDIX: 2 - COST ESTIMA'l1ES , 

DIAMOND J)RILLING. 

1. .,r-•2. 
..,,l 3 •. · 

4. 
s. 
6. 
7. 

Contract payment 
Geological supervis'ion, salary&. living 
e;<panse~ • 
Piald assistant, salary & living e.xpenoGs,,'. 
'rravelling. 
Assaying. 
Field off ice expenses. 
l.Ondon Officd \)Verhead. 

Total Drilling: 

10,725 •.~ :/ · I: 

I 120,.\'. t 1.~•6 

s20·): 
320 
810. 
120 
640 

£13,855' 

GEQLOGICAL ,~PPING , I 

8. 
9. 

10. 

Salary and living e .. -.penses, · 15 days. 
Travelling, 15 days.· 
London Office overhead. 

270 
60:. 

150 

Total Geological .Mapping,::'. 480 .. ·: 

Total Drilling.&. , -;:,;. 

' ;/,·':\,," 
·:-, • ' ' • I,,\, ,L' .\· .. 

'- '.:!' £14,335': '.: • . . . ,. 
Geological .. 

. ',• 

Bt,SIS OF COMPILATION 

1. 
2. 
3. 
4. 
s. 

6. 
7. 
8. 
9. 

10. 

D.P.I. Ltd. estimate, 1950 ft. at £5.50 per foot:.,, 
1.0 dayn at £18, based on company records. 
00 days at £6.50, on company records. 
80 days at £4, leased car, on company records.:. ·· 
180 samples for en, Pb, zn, at £•-150 per sample,· based .. on 
A. w. Knight Ltd. scale of charges •. , . 
80 days at £1 • 50, on company records~ · '.. :,: 
00 days at £10.00. ) ':)/ 
15 days at £10.00 ) on company records. 
15 days at £4.00 ) 
15 days at £10.00 ) · 
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NORANDA-ImRR LIMITED 

I-IA-r:::c, 4-Y-'-LA"I 
PROJECT NO. 1692 "SNOUICH. N. WALES 

Application for Financial Assistance APPENDIX l 

-Geology or· the Area : The area covers the central part of 1·. 

the Snowdon volcanic region generally, in which a thick 
accumulation of acidic ignimbrite and tuffs was succeeded 
by a sequence of basic lavas and tuffs and the~e rocks 
later cut by rhyolitic .intrusions. The structure is that 
of an oval synclinal basin, interpreted S:s a ring-faulted 
caldera, subjected to later folding on the north-easterly 
Caledonian trend. 

The exploration target is a possible 
low-grade large-tonnage base-metal sulphide zone. Minerals 
ot this type are known to occur in veins and disseminations. 

There are several oln prospects in the 
area, on the southern slopes of Mt. Snowdon. · 

Anomalies shown by surveys to date. 

A.well-defined area of anomalous lead 
and copper values in the soil was detected by a soil grid 
survey carried out in 1971, following the 1970 regional stream 
sediment survey. (See maps u,.-,z{"11 /3 ~ s) (rht3) 

An ·induced polarization survey on property :':; 
.116/27 (SH 630530) showed several zones ot high chargeabilit1 
which in general coincide .with geochemical anomalies.·,. These are 
indic&.ted on maps .,~z{"'11f G c::u"'d i·.: · .. . ··. . · ;; . ; ;:_ ·· .·, , . 
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NORANDA EXPLORATION (U.K.) LIMITED 

PROJECT 1692 - HAFOD-Y-LLAN, NORTH WALES 

WORK DONE IN THE PERIOD FEBRUARY/JULY'72 

INTRODUCTION (See Figs. la & lb) 

This report is based on periodic and final reports by the company 
geologist in the area, Paul Dungate, describing work carried out 
by himself and his crew in the period. A note on old workings is 
appended. 

Recent work covers three farm areas immediately north of 
Beddgelert. The farm areas are -

(a) Hafod-y-Llan & Bwlch Mwlchlan 107:26 and 107:27 
(b) Perthi and Craflwyn Hall 116:32 and 116:42 
(c) Fridd Uchaf 107:44 

Perthi, Craflwyn Hall and Fridd Uchaf are discussed briefly since 
they were subject to reconnaissance soil sampling only. Hafod-y
llan and Bwlch Mwlchlan are dealt with in more detail since detail 
soil sampling was followed by two separate I.P. surveys and 
subsequent diamond drilling. The-latter two farms are referred to 
collectively in the rest of this report as Hafod-y-Llan. 

The area is extremely rugged and lies within the Snowdonia 
National Park. The highest part takes in the summit of Snowdon 
(3,560 ft.), ~he highest mountain in Wales. The lowland area, 
about 100 ft. above sea level, is limited to the alluvial deposits 
in the Gwynant Valley, used for cattle raising. The greater part 
of the upland areas is solely given over to mountain sheep farming. 

EARLIER WORK 

The reconnaissance stream survey by Hunting Surveys in early 
1970 indicated highly anomalous copper, lead and zinc to the 
south of Snowdon and moderately anomalous metal values to the 
southwest. Hafod-y-Llan was reconnaissance soil sampled and 
two short lines of soil samples were taken across Perthi and 
craflwyn Hall. 

copper values in the soil across the central portion of the farms 
of Hafod-y-Llan and Bwlch Mwlchlan proved to be highly anomalous 
and a reconnaissance I.P. survey was commissioned. The I.P. 
outlined highly chargeable zones, and hence the area remained one 
of prime interest. 
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FOLLOW-UP WORK (See Figs. 9, 10 & 12) 

In April 1971 further I.P. measurements were made so that the 
area of the geochemical anomaly was covered by SOO ft. apart 
lines. Both I.P. surveys were performed by F.A. Buckley Ltd. 
using battery-powered low-wattage equipment with a Wenner 
electrode array. 

During the late summer of 1971 further soil sampling was 
carried out over the Hafod-y-Llan farms so that the final 
geochemical information was on lines spaced at SOO ft. with 
samples approximately every 100 ft. '!'he anomalous area was 
extended to its probable limit in the north, but it remains 
open to the north-east and south-west, where it goes onto land 
belonging to the Baron Hill Estates, whose owners were unwilling 
to enter a prospecting agreement. 

From a study of the soil geochemistry, it appeared that the 
high metal content was closely associated with the transition 
zone between the Lower rhyolitic tuffs and the over lying basic 
(or bedded) pyroclastic series. '!'his association is still not 
a proven fact since the geochemical pattern is confused by old 
workings in the area. Also the limited amount of drilling does 
not allow a correlation to be made, either laterally or in depth, 
between the separate lithologies within the Snowdon Volcanic 
Succession. 

A study of the I.P. data was made in October 1971 
geophysicist, J. Boniwell of Toronto, Canada, and 
drilling sites recommended. At the same time the 
unreliability of some of the I.P. and resistivity 
pointed out to the north-east of Line 236, due to 
voltages applied to rocky or thinly peat-covered 
of the part of Boniwell's report relating to this 
appended. 

PRESENT WORK 

by consulting 
a number of 
probable 
readings was 
low primary 
ground. A copy 
area is 

Drill-holes recommended were of depths of 450 to 500 feet, which 
would have required the use of standard drilling equipment. Site 
and access difficulties raised by potential drilling contractors 
and, secondly, consideration of possible objections by local 
amenity groups to the use of heavy equipment, lead to the choice 
of a 'small semi-portable 11X-ray 11 unit to carry out the test 
drilling. Furthermore, to reduce to the furthest possible extent 
the bulk size of equipment placed on conspicious sites and thereby 
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to avoid any accusation of spoiling the scenery on this 
popular tourist area, the 20 ft. tripod normally used 
with the· "X-ray" was dispensed with, and the rods pulled 
by hand. 

These considerations led to a limit of about 100 ft. depth 
being put on any drilled hole~ and also to the siting of three 
or four such shallow holes to penetrate the same stratigraphic 
thickness of rock proposed to be tested by one hole of 450 ft. 
depth. Not all the recommended sites were in fact tested 
during the four month drilling operation. It is noteworthy that 
although half of the drill sites were visible from the 
Beddgelert-Capel Curig road no comment or objection was made to 
our crews who daily climbed up and down to work, and it is 
doubtful that the drilling activity or the sound of the drill 
engine were noticed by any one passing over the routes in the 
area. Moves between sites were accomplished by 
dismantling the drill into parts small enough to be man-handled 
over the rough terrain. Drilling was done by geologist Ian 
Greig and assistants, supervised by Paul Dungate. 

In the period 18th February to 19th June, 1972, seven holes 
were drilled with an aggregate depth of 598 feet, including 
one hole abandoned at 18 ft. due to water difficulties. Drilling 
water was obtained from old stopes. 

Holes numbered Hl to H4 were drilled at Boniwell's site 3, 
a high I.P zone appearing 100-200 ft. above the base of the 
Bedded Pyroclastic unit. (See map and section, Figures 11 and 
12) . 

Sludge analyses from boreholes Hl and H2 (made at Noranda 
Exploration Ireland Ltd. laboratory, Mullingar) gave interesting 
percentages of zinc and occasionally lead, and some sections 
were split and sent for assay by A.H. Knight Ltd.,Cheshire. 
Results are shown in figures 2 and 3. After the grinding of core 
similar laboratory methods were used in each case, and results 
are therefore roughly comparable. Holes H3 and 4 were drilled 
nearby on the same line. 
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HAFOD-Y-LLAN DIAMOND DRILL HOLE SUMMARY, FEBRUARY/JUNE, 1972. 

D.D.H. Final BiP Az Grid Location Elevn .a. s .1, Dates 
Depth 

0 
Local* National+ (approx} No: T 

(ft.) 

1 81 50 315 L234 6197/5103 980 ft. 18 - 25.2.72. 
370N 

2 82 45 135 L234 6195/5105 1000 ft. 28.2 - 3.J.72. 
480N 

3 84 45 135 L234 6194/5106 1010 ft. 6 - 10.3.72. 
580N 

4 80 45 135 L234 6192/5108 1020 ft. 13 - 16.3.72. 
680N 

5 120 45 142 L239 6264/5255 1600 ft. 27.3-20.4.72. 
2480N 

6 18 so 135 L239 6266/5257 1680 ft. 22.4-25.4.72. 
(abandoned) 2600N 

7 133 55 135 L239 6269/5259 1780 ft. 26.4-19.5.72. 
2730N 

* In relation to I.P. Stations, laid out on slope distances; 
horizontal distances from Base Line are 360 ft, 460 ft~ 550 ft, 
640 ft, 2380 ft, 2480 ft, and 2560 ft. respectively. 

+ Grid locations all in 6 11 sheet SH 65 SW, to nearest 10 meters. 
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Lack of positive copper results from sludge sampling here, 
and the re-interpretation of high I.P chargeabilities as 
being due todisseminated pyrite and pyrrhotite seen on the 
drill core, led to the drilling being transferred to sites 
5'ooo ft. northeast of Hl-H4,on Line 239. At this 
location, once again near the base of the Bedded Pyroclastics, 
an area of high copper in soil is associated with moderately 
high (but possibly unreliable) I.P. chargeabilities, in a 
zone which appears to trend NE with the geological structure. 
The location of the later drill holes H5-H7 on line 239 is 
shown on the map and section, figures 11 and 12. 

Cores of HS and H7 (H6 was abandoned at 18 ft.) showed sparsely 
disseminated base-metal sulphides throughout their length, with 
concentrations of chalcopyrite, and to a lesser extent galena, 
in the fault zones. Pyrrhotite is present in an amount 
sufficient to account for the I.P. anomaly shown hereabouts. 
Given the limited depth of the boreholes and the uniformity of 
the part of the Basic Pyroclastic sequence drilled, it was not 
found possible to correlate rocks intersected. The geology shG1n 
on the 1 11 - 200' section is generalised from surface data. 

correlation between sludge and core analyses appear fairly close~ 
because of locally poor core recovery sludge samples are likely 
to give a more accurate overall view of metal content (see figures 
2 to 8) • 

During and after the drilling operations some time was spent by 
company geologists examining rocks in the area to supplement or 
confirm rock data and relationships shown on the IGS 11 Snowdonia 11 

2½" compilation sheet. A few minor modifications on Hafod-y-Llan 
are incorporated in the 6 inch geological map, figure 11~ other
wise an enlargement of the 2½" sheet. 

Perthi/Craflwyn Hall - 116:32 and 116:42 

The two short soil sample lines which were sampled in 1970 were 
considered inadequate to study this area on which rocks of the 
Snowdon Volcanic Series overlie the Glanrafon beds. A 
reconnaissance soil sampling programme was carried out on lines 
1000 ft. apart. The results of this survey are shown in 
figures 9 and 10. 

In order to show up the anomalous area it was necessary to choose 
a much lower contour interval than had been used on Hafod-y-Llan. 
Mineralisation appears restricted to the faults and appears to be 
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weak in the junction zone of the Bedded Pyroclastic and Lower 
Rhyolitic rocks. 

Fridd Uchaf - 107:44 

Although only weak stream anomalies were encountered on this 
farm, it was further investigated by reconnaissance soil sampling 
since it was underlain by Lower Rhyolitic tuffs. The r~sults 
of the survey (figures 9 and 10) show that the area is almost 
totally devoid of anomalies. Towards the top of Snowdon, higher 
beds of Rhyolitic tuffs are exposed. Two anomalous copper values 
only occur on these higher slopes. 

CONCLUSIONS 

There is little doubt that Snowdonia is a base-metal province. 
The evidence in the parts investigated indicates that a 
concentration of base-metals occurs in the narrow sequence of 
rocks at the base of the Bedded Pyroclastic Series and the tops 
of the Lower Rhyolitic Tuffs, but that the amount of such 
concentration varies laterally in directions parallel to 
formational or bedding surfaces. Drilling and geochemical results 
also show that further concentration has occurred on faults and 
fractures, probably as a result of remobilization during the 
later folding, faulting and dynamic metamorphism to which the 
area has been subjected. The many mineralised veins and fractures 
accompanied by old mining trials would appear to be more numerous 
in areas in which there isan above-average amount of sulphides 
disseminated in the favourable rock sequence referred to above. 
Results given by sludge analysis of DDH H7 seem to indicate the 
likely quantity of copper present in these rocks. The average 
over the 133 ft. length of this hole is aboub 0.26%. Contained 
in this length are three sections totalling 45 ft. and running 
0.69%, 0.63% and 0.34% copper (see figure 6). 

This order of copper content, which one may generalise as a 
maximum of SO ft. of 0.5% copper, is not sufficient to justify 
further work on this difficult and controversial area. 

. . . . . . . . . . . . ' . 
Hans R. Morris 

t t t t t t t t t t t t t t I 

Paul D. Dungate 



APPENDIX 1 

OLD WORKINGS IN THE HAFOD-Y-LLAN AND THE SNOWDON AREA 

This area has in the past been the scene of numerous small 
workings for non-ferrous metals. Most of these workings have 
been for copper but small quantities of lead, zinc, silver 
and manganese have been produced. 

The majority of these workings are associated with the contact 
between the Lower Rhyolitic Series and the Basic Pyroclastic 
Series of the Snowdon Volcanics of caradocian age. 

At SH 619-548 and 611-547 the Brittania mine was worked on several 
chalcopyrite-bearing lodes close to the contact, over a discon
tinuous distance in excess of 3000 feet. At SH 637-550 and 
SH 647-552 trials have been made for copper. Near Llyn D'un Arddu 
(SH 604-556 and 607-558} a number of chalcopyrite bearing quartz 
veins have been worked. In cwm-y-Bleiddiad (SH 611-508) two 
zones of chalcopyrite impregnation have been worked in the basic 
pyroclastics and rhyolitic breccia. At Bwlch Mwlchan (SH 638-517), 
above Llyn Gwynant (SH 644-522}, near Bryn Dines (SH 626-503) 
and above Llyn Dines (SH 614-500 and 611-496) zones of mineralised 
rock and poorly defined 'lodes' have been trialed on. 

At Braich-yr-Oen (SH 616-517) the actual fault plane separating 
the Basic Pyroclastic and Lower Rhyolitic Series is mineralised 
and has been worked for copper and lead. Between Braich-yr-Oen 
and Lliwedd Mine (SH 632-532) numerous trial stopes and levels, 
some quite extensive, have been made for copper (mainly), lead 
and zinc. At Lliwedd Mine copper, lead and zinc sulphides have 
been mined. The galena is reputed to carry considerable 
quantities of silver. All of these workings lie within the 
Snowdon Volcanic series,usually close to the Basic Pyroclastic/ 
Lower Rhyolitic Series contact. 

At SH 597-587, near Llanberis a lode has been worked that carries 
considerable quantities of pyrite and arsenopyrite as well as 
chalcopyrite in a quartz gangue. 

Near Beddgelert at SH 590-481 some small trial workings have been 
carried out on a quartz vein that carries manganese minerals. It 
is associated with a N.N.E. trending fault that throws the Lower 
Rhyolitic Series against the Glanrafon Beds. The output from 
these workings and from numerous even smaller ones has been small. 

Only Lliwedd, Brittania and Llanberis had copper outputs in the 
the thousands of tons of concentrates range, with probably a few 
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hundred tons produced at Braich-yr-Oen, Cwm-y-Bleiddiad, 
Llyn D'ur Arddu, and from the stopes between Braich-yr-Oen 
and Lliwedd. Small quantities of lead ore were produced 
at Lliwedd, Brittania and Braich-y-Oen, and zinc ore also 
occurred although it is not known if it was exploited. A 
small amount of silver was reputedly extracted from the 
lead ore, and small quantities of gold is said to accompany the 
copper ore at Brittania Mine. 

. . . . . . . . . . . . 
Ian Wallace. 

September 1972 



APPENDIX 2 

EXTRACT FROM J.B. BONIWELL'S REPORT - 8th NOVEMBER, 1971 -

ON APPRAISAL OF GEOPHYSICAL DATA 

Pages7 and 8 

WALES 

(a} Snowdon Farms (Hafod-y-Llan) 

Exploration here is directed to a suite of volcanic rocks 
in a general caldera setting forming the host to copper 
mineralisation spread over a wide region. It is clear 
through the amount of folding and faulting present and from 
their distribution that the original sulphides laiddown 
during vulcanism have seen considerable remobilization since. 
Occurrences of vein copper have in several instances been 
the object of old workings. 

Considerable geochemical anomaly has been obtained in the 
grid area, ranging from 100 ppm. to peaks in excess of 2000 
ppm. Some contamination from the old mine operations is likely 
in places but probably this is not of serious extent. The 
I.P. coverage over the area has provided a great deal of 
chargeability anomaly, much of it 20 mse.cs, or better. The 
attendant resistivities tend to be rather erratic and not 
very diagnostic of rock-type. One of the complicating 
features is a known pyrite content to the rhyolite tuffs, one 
of the main rock units present. Another problem appears to 
be that measured resistivities under certain conditions are 
quite rs~-~fi~l in their significance. Nevertheless despite 
these distortions, a correlation between chargeability and 
intravolcanic contact does not appear to emerge at sufficient 
places to presume it a valid relationship. In particular two 
such contacts offer promise, one between a rhyolite tuff and 
basic pyroclastic along one side (SE} of a synclinal fold, 
the other between a local flinty rhyolite and the same 
pyroclastic series. In both cases there is a very reasonable 
geochemical support. 

Since a contact-controlled mineralisation in a differentiated 
volcanic setting containing rhyolitic members is always a 
highly favourable circunstance, test drilling of the indicated 
occurrences is almost mandatory. However some discrimination 

.has to be applied considering the amount and extent of I.P. 
anomaly present, and the geochemical results logically have 
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been drawn upon to supply it for the following recommended 
DDHs: 

Site 1 Collar at lN/238 drilled to N at -45° for 450' 

Site 2 Collar at 10+50N/235 drilled to s at -45° for 500' -

Site 3 Collar at 6+50N/234 drilled to s at -5o0 for 500' 

Site 4 Collar at 13N/236 drilled to N at -45° for 500' 

The last of these four holes is sited not so much on a contact 
as it is on top of an anticlinal fold in the middle of the 
rhyolite tuffs. The contact of course may lie buried, but 
the immediate target is a local chargeability peaking in 
correlation with strong geochemical indications (200-300 ppm). 
Vein copper with quartz also occurs in the general vicinity. 
It should be noted in passing that considerations of local 
terrain could force the re-siting of any of these holesr if 
so, the new collar can be placed anywhere that is convenient 
(including to the opposite side of the target) so long as an 
equivalent intersection is made verically below the I.P. peak. 

Page 11 

It is suspected that the single greatest cause for measuring 
errors resides at the current electrodes where contact 
resistances would have a deleterious effect on reading quality 
if not monitored and kept within acceptable limits. Nowhere 
would this be more particularly true than on rocky ground with 
very low currents available at the current electrodes. In such 
ronditions a thin covering of peat on a highly resistive 
bedrock for example could channel practically all the current 
through a surficial skin to preclude an effective penetration 
of the bedrock. Just such a circumstance is liable to account 
for the very atypical section of extremely low resistivities 
that has been recorded to the north-east side of line 236, 
Snowdon Farms grid. Since the primary voltages here would be 
very small, the secondary voltages in consequence would be 
exceedingly small and very prone to error. Thus the measured 
chargeabilities for this section would be suspect, as indeed 
they are. 



Hafod-y Llan 

Diamond Drill Hole No.5 

Split Core Analysis Results. 

Depth. (ft) Cu.% Pb%. 

20.0 - 24.1 0.01 0.35 
24.1 - 27.9 0.01 0.16 
27.9 - 29.5 0.01 0.01 
29.5 - 30.8 0.01 0.08 
30.8 - 34.2 0.01 0.03 
34.2 - 36.3 0.01 0.14 
36.3 - 38.9 0.01 0.47 
38.9 - 40.9 0.01 0.10 
40.9 - 43.3 0.01 0.19 
43.3 - 47.5 0.01 0.19 
47.5 - 49.9 0.01 0.13. 
49.9 - 50.5 0.02 0.07 
50.5 - 52.1 0.01 0.14 

76.3 - 78.9 0.06 0.01 
78.9 - 80.9 0.37 0.01 
80.9 - 82.9 0.95 0.50 
82.9 - 84.9 0.24 5.00 
84.9 - 87.9 1.85 0.01 
87.9 - 88.5 26.4 1.19 
88.5 - 89.3 0.03 0.01 
89.3 - 91.3 0.05 0.03 

115.4 -118.3 0.27 0.01 
118.3 :-119.6 0.54 0.01 

Zn.% 

0.63 
0.45 
0.13 
0.25 
0.23 
0.38 
1.15 
0.50 
0.15 
o. 39 
o. 79 
0.40 
0.50 

0.04 
0.10 
0.08 
0.03 
0.07 
2.25 
0.02 
0.24 

0.02 
o.o4 



• Hafod-y Llan 
Diamond Drill Hole No.7 

Split Core Analysis Results 

Depth. (ft) cu.% Pb.% 

0 - 9.7 0.39 0.01 
9 - 12.7 0.32 0.01 

12.7 - 14.7 0.21 0.04 
14.7 18.7 0.33 0.01 
18.7 - 22.7 0.07 0.01 
22.7 - 27.7 0.09 0.01 
27.7 - 32.2 0.02 0.01 
32.2 - 36.7 0.23 0.01 
36.7 - 42.7 0.16 0.01 
42.7 - 47.4 0.17 0.01 
47.4 - 50.7 0.13 0.01 
50.7 - 53.7 0.16 0.01 
53.7 - 58.7 0.38 0.01 
58.7 - 62.7 0.04 0.02 

115.2·-119.2 0.06 0.01 
119.2 -123.7 0.92 0.09 
123.7 -128.2 0.03 0.01 
128.2 -123.7 1.14_ O.Ol 

zn.% 

. 0.05 
0.04 
0.16 
0.06 
0.04 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.07 
0.05 
0.03 

0.02 
0.09 
0.03 
0.02 
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COVERING COMMERCIAL IN CONFIDENCE 

Department of Trade and Industry 
Mineral Development Branch 

Thames House South Millbank London SW1 
Telegrams Advantage London SW1 

Telephone 01-222 7000 ext 1389 or 2074 

The Institute of Geological Scie.nces 
Exhibition Road 

Yourreference MRO ~J,./17 ,-,. 
Our reference M Mti l / F~t-< E , ' 

London SW? 
Date 

FINANCIAL ASSISTANCE FOR MINERAL EXPlORATION 

I attach a copx of an application with associ~ted maps and papers from 
N ~ - t"t"-.-r-r L Ld) for assistance towards 

the H o-8--cO - '"b - Lt.-- project. I would be 
grateful it you would consider the application and advise: 

(i) Whether the applicants have appropriate expertise and/or experience 
to undertake the programme or have access to it. 

(ii) Whether there is any reason why the project should not be supported. 

(iii)· Whether the proposed work programme is sensible in the light of 
available information. 

(iv) If, in your view, there appear to be any abnormal features in the 
application which we should take into account in reaching a decision. 

If the information provided is not adequate you should approach the applicant 
direct but we would be grateful it you keep us informed if anything significant 
arise a frdlll your discussions. · · · 

., . 

~ 



-, '. 
,.~- :;v·8.. -:,lOi.1 

)'·r; •: ',1; 
........ I 

,·••1·, 
I j /'/ 

~ A--;---..:ri) - '-{ - L-.L ftN 

Depth 

G.L.-2'4 11 

2'L~ 1'-1Q 1 6'' 

'10 1 6 11 -12 1 2 11 

11 '0 11 

12 1 2 11 -12 1 611 

151711 

17'4"-17 1 10 11 

Co=ce size AXT 

Lithological Description 

1~xt2:ns i ,/cl;/ \.JC~ t}·~0rcd Oa~; i c 
pyr:ocL::,1,tic, co:..1ciaJcing of 
tuffi te, e;rcy in -colour f,. 
containing 50~ white clasts 
up to O • 3 11 in diamo t e:r. · 

~~ffitc contaiiiiDG cl~sts of 
: s:,::;.le 1"£. pwnico'? elor:..catcd ir .. 

the cle~;.:va;;c direction a~1a. 
cor:iprising o0;o of t:1e total. 
Joints heavily lez.chcd.. 

' Cleavage 30 to core axis. 

\·!ell cleaved black shale 
possibly drillec clast. 

rluffi te containing· 6V,,~ sl1.ale 
& pumice? clasts elongated 
along the cleavage. 

cleavage 37 to core axis. 

Leached horizon with; ::?e & iVin 
oxid.o::;. Gleav.::.ge 35-to c./a. 

17' 10"-33' 111 ' . r11uff::. te with 60;o cl.asts, 

33'1 11-37'0 11 

37 I 0"-~.2 r 9tt 

i white in colour & eloncrated u 

in the cleavage direction. 

r_ruffi te, grey in colour with 
805" clasts up to '1 11 in : .. ize. 

1 ay;; tuff:.. te, remain1for wl1i te 
claots. ~hese are approx. 
lozen::;c shaped &: rr,any are 
surrounded by 0•05 11 PY• 
stringers. Graciual ci.ecrease 
in clast % to the base. 

Cleavage 20 to core axl.,,. 

bbH.t-s-1--1. 

& ~. 

b5 S'w/J 

Ninoralisation 

)~'u PY. as 11. 
"1.ri th rare cry:·; 

rare PY• 

31u PY• a::; b 
f'j', er ctal:;. 
pressu:;:-e i',·: 

GOGUC,11 

. . . 

'~:-;r ~vll G.: 

2J.1 P,"i. ~1, ,1-. h 
stringerG o.L' 1.,1 ... ,( 

Olasts. fiare chal~. 

Pyri tc mainl;-r ac : ;;·::. :
surrounr'; in,,; clac;t:::;. 



· ,- f ,-, 11 --.t2 t ~;11 1 '0" .... ~.... ~ -

-44'0" 0'0" 

-,;)'0'l 0'4" 

-:'.~ 7 r 11 ;r 0 1 10 11 

-50'5" 2 1 0 11 

-52' i '1 !I 212n 

-5·~-' I j" '8" 

-57'11" 3' 3" 

-02 I 11 11 4'01! 

-05'1flf 2 1 6 11 

-7•i f \..~ ff 4'0" / 

-75' 511 3 '4" 

-80 1 0 11 4'0 11 

4·1;:, · ,:;2 1 9u-40 1 0" 

010 

33')i 

r) C:1· :, 
4..-W/u 

46 '0 11 -6,i' 0" 
80); 

Gl//~ 

83/~ 

' 
75'i0 64'0"-80 1 8 11 

80j~ 

83'.}0 

711; 

9CJ;u 

76o/; 

78'0" 

80'8" 

Litholo~ical Dcscri~tion 

Grey/black tuffite with 
white cla::;ts up to 0•1 11 

ciie1,rn. dec~ccasi11~;- 1·rom 60;.:; 
to 201~. v!ell clGc-wed with 
talc on the cleavage planes 
Cleavac~·o at 20 to core axis 

r:-0 ey/·0 1 ~c'r t·,""""'t·, 1 ·i· 0·h 1"u···· u ...... ··. ..L.C-l., i.~ U...1...1. J... c.: :// v.... ;,) 

shale clasts & 201 ,. white 
cla3ts(purnic;e?). Clasts 
are deformed with the lons 
axis / / to t e clcc:~v2,,,ge at 
24 to the core axis. 

Grey/black tuffitc with 
varyin,:; 1:, of inclusions 
from!: 0/'.-9U/ • Size o: 
cls.sts vn,ries fro:n 0·1 11 -

0 • 51' • rrhey are poorly 
sorted and shou a retular 
variation in di2metcr with 
increasing depth, changing 
from coarse to fine over 
intervals of - 1 1 • 'l1he 

'transition is graaational 
& does not exhibit c::..::ar 
be::., l;,lr:(;. 
cleavage 35 to core axis 

End of Hole 

J'f- I 
7?/ 

'f7 I 

5 I' 
(., 71 

l 1incr:1.lica bio;. 

0 0 1" cry:; ta.l :; of : .'/~_·it:; 
in both tuff'i :,,, .:, .LL i;,,~: 

clasts. 1';o 

:oyri te crystals, so:;,c '.Ii 1;;-~ 
precsure fringe:.;. aJ.:;o 
disseminated pyrite an~ 
r2.re pyrrhotite. 

r;;rrite crystals, al::o 
disseminated with rare 0L00c 
of pyrrhotite. 



,,'J I.I ) ; Ii 't '· • • 

\ -~ . ·, 
\.!'•-'...! ; 0,., 

0. 2 

-,.,· ....,,..,_., .. I _,· ._ ~ ~ • _;_ •. , I • 

- . ·, 
Jo- ...... ,... ..... "-~ • ~ J • SH 65 ~W 6194/5106 Line 1624A 450' North 

.. o::-:: ~ .CC\)\r • 

-------·- .. ·-·--· 

-~. L.-1 1 611 0'0 11 0;~ 

-G' l i1 3'0" 46o/; 

-1.c I 311 0 1 611 12';,, 

-16 r 4rr : 21 0 11 505$ 

-18'0" 0 1 611 30;,, 

-22'8" 51 611 75~,, 

-27 1 611 4•on 835;, 

-32'0" 4'0 11 8))0 

-36 1 611 '4'0" 095b 

-40'8" 2'0" 435;; 

-45'5" 4'0 11 80-/, 

-49'8" '4'011 48;~ 

-541111 3 1 611 79io 

-57'8" •• I ') II ss1j 
: 

) '-

-62 1 2;, ' 3141' 71 t:~ ' 

-56 1 8 11 0 1 10 11 2E,;h 

-69 1 411 3 I·: 11 100,1" 

-72 1811 1 '2" 341~ I 

-77'2!1 ., 
'0" 22)6 I 

-01 1 8" 41411 96·;, 

, 

'~-; 
; ,., 
".1 

·-~-·-··-·•·· 

G.L.-1 '::t11 

11 611-12'3 11 

··--· ·--- ... ·-· 

12'3"-25'0" 

25'0 11-26 1 011 

26 1 011 -26'4 11 

26'411 -36 1 1011 

36'10"-371211 

37'2 11-38'0 11 

...L:._.c·c:i.oi. l-"'--,13 s 
:/-.· . ._; 

\:u1•(; ;;.i.:~e; AX.'r 

Overburden 

( I.G. J. terminology,· Dasic 1o/; py. a::; blebs ;::.nd. cry::; i:-o..L. 
Pyroclastic)~xtensivoly ,rare pyrr. & cho..lc. 

shattered. & weathered tuffite. 
Clacvaie 75 to core axis. 

Lic:(1t gTey cleaved. tuffi te 
with 2Or white })ULlice'? 
i~clusions up to 0•2 11 diai:1. 
Larg-er grey.< white clasts are 
,present up to 0°5'1 d am. 

• Bleab:, & crystal::; of' r.iy. 
surroun.ded by a~oe::;tifo:.:-::i 

.· pressure fringes. . are 
chalc. & sph. 

All the clasts are irre[SU.lar ir1 
shape and exhibit 2ndry. alt. 
Cleavage 75 to core axis. 

>:'ransi tion to a black shaly 
tuffite containing clasts, as 
a·oove. 

4 11 horizon of coarser g,Tained. 
pumice? tuffite 

Cleaved, J,Tey, ba:1ded tu.i:'fi te 
containing scvcr~l horizons 
up to 4" wide that are black 
well clea·✓ed and co;.1poscd 
mainly of shalo. 2 //~ white 
clasts 0•1 11 diam. uniformly 
distributed throughout. 

Shale horizon or a large clast 

~ 1 d + ~+~ • .l.. • +' ,.., .. , . brey C eave· vUlJ.lve WlvD c.u;,, 

white clasts. Changing from 
0•75 11 c.iam. at top to 0•25 11 

at the base. 

Grey cleaved tuffite with 
shale & pwYJice inclusions up 
to.0°2'.j" diam. 

Hare py. 

0 • 5;; total py. chalc, v.: 

sph. 

Dissem. py. ,, •• Ra:.e chalc. 

Ble bs of p_,.-~· 
crystals of py. 

Crystals 01 py. < 0 • :le. 
Rare cbalc. 



,;./:'0"-50'2" 

50'2 11 -67 1 011 

67 1 011-s1•s 11 

Litholocical Description 

Clc:uc'.Cd. ,",'l'C.Y tuJ'fiLc ~2\l/u 
cLL:; ·~s u µ to 0 • '.:/' dia;:.. of 
shale S: pu1nicc. 

CJ.e.::;,ved Grey tuf ..i.'itc ,ri th 
50/4 lar~e white clastu up 
to 0 • 1\ n dic1m. 11:any are 
elong·atcd alone; the clce.va{:;~. 
The clasts show 3 repeat unite 
of dccrcasinc- diam.inclicahncs 
poor water sortinff. ~o obvious 
bed.din~ can be seen. · 
Cleavage 75 to the corG axisJ 

Ninc:r;al.isa tion 

'.;Lr_in;-7cr:; of pyrr. r'r, C·, J:: ', ... J 
of py. / 1';,'.. Uar•: cr,:.dc. ,,, 

Py. crystc,1,lo ':0°02" in 
< 0 • 5;u rare :.:; Lrin.'}.:r:; 
iarc chalc. & sph. 

of . -, ........ 
l 1 ,i ...._ _._ • 

! 

Cleaved. grey tuffi teJ)'/; clasts I:1. crystal a ..:0 • 5;", bco.11:r 
o• 1 11 diam. Clasts arc :nore cone. in zomc ~f tr1c lc:T{;c.-r 

numerous and larger fom 50' 8''. clasts. Hare chz:.lc. <..: e;:,. 
-60'0", & 59 1 8 11-60 1 10 11 I 

Cleaved gr,_y tc.ffi te 301u 

pumice clasts up to 0•5 11 diam. 
Tne larcer clasts have irreg. 
outline whereas the sr;,aller 
9lasts are elongated in the 
cleo..vage direction. rrhe 
variation indicates poorly 
g:rJ.dcd bedding repeating at 
67 1 68 1 72'Lf 11 & 77'• ri'hese 
features are so poorly 
exhibited that bedding & 
wc:.y-up structures cannot be 
d.etermined. 

Locally ccnc. blebs of :~i2,r. Zc 
pyrr. isolated py. crJ:..:tc::.ls. 
'i1otal ._·· 0 • '.)'}o. rare cr,alc, _::, :..:;'):1. 

End of Hole 



";_,o.eo,nda :J.;xploration U .L. Ltcl. 

~i~J.mond. Drill Co:::e i~oc,; 0:ieet · 

.1 •• J •. : •. ,o.3 ~H ;;c Commenced 6. j. 72 
Dute Completed 10.3.72 

:respect 1692 ll.Y.L. 

Eun Co:::-e 

G.Ii.-2'Gn 0 

-6 1 4" 11411 

-) I 11 11 2 1 6 11 

-i4'0" 2'3" 

- 18 1 0 11 21311 

-23 1 Bt1 2'9" 

--27 1 8 11 3'8" 

-31 I 8" 3•oil 

-36'2" 3 1 611 

-j9'2" 3 1 611 

-42'2" 2' 911 

-40 1 8 11 4'2 11 

-511211 41 411 

--55'8" 4'4'' 

-59 1 811 "1 I 511 

i~. \·;·o.,lGS 

sn 65::;w 6194/5107 line 1624A :550' north 

Recov. 

Cf;~ 

351° 

70}6 

55'.;~ 

100'!~ 

54t; 

92i• 

75'!; 

71.."//~ 

1 OC/;~ 

92'}~ 

93'1° 

93~~ 

93~; 

35% 

Depth. 

G.L.-2 1 611 

2 1 611 -6 1 0" 

; 6 1 0 11-18·1 011 
; 
i 

13 I b" 
;41311-151211 

! 18 1 0 11 -2:., 1 611 

'23 I ,.-11 2·' 1411 : 0 - '-i 

;24'4"-41'0" 

41'0"-42'6il 

Core Size AXT: 

Lithological Description Fiinera.lisation 

Overburden 

'Basic I:yroclastic' ,::i:xtensi-d:ely Rare PY• 
weathered 6rey tuffite with 
10';; clasts up t<p 0•2 11 diam. 
Fany clasts have boen leached 

out leavLng cavities filled with 
· :B'e & I·ill oxides 
:cleavage 40 to core axis. 

Grey cleaved tuffite with 
up to 50/o large clasts up to 
o• 411 diam. 'rhe clasts are of 
quartz & pusnice. 
211 leached zone. Ferm oxides 
611 ll II 11 II 

Grey cleaved tuffite with 1~~ 
clasts rarely exceeding 0°15" 

Grey cleaved tuffite 40% 
clasts c. 0·2 11 diam. 

Light grey basic tuffite 
with up to 5'/o clasts<o•1 11 , 

the clasts are locally cone. 
to give a series of bands, 
not ;· 2' in width sepera ted by 
zones with <2;J clasts. 
Throughout there is a rancom 
distribution otfi. clasts up to 
0"5" diam. 

Grey cleaved tuffite. 
Cleavage 45 to core axis. 

Rare chalc. PY• & pyrr. 

hare sph. & py. 

Rare PY• 

Hare py. chalc. & &a. 

Hare pyrr. 

42 1 611 -44' o'11 · Grey cleaved tui'fi te, 40:,o Ra.re PY• & ga. 
clasts, sj_ze increasing with depfu 
depth to 0•5 11 diam. 

.., 



Co:..""e I{ecov. 

1 co;:. 

, .., t •')11 
- I"--~ ..... 

-UC'JTI 

-Jj'G" 2' 0 11 

5)'3"-60 1 611 

0 1 I 6 II -0 2 I Ljfl 

66 I 211-G'( I 411 

Litnoloiical Description 

Cleaved basic tuJ.'fi te wi t:1 b 
horizons of clasts. 
50;, yellow pumice':' cl;:i.sts up 
to 0":> 11 llLAn. in tuffite matrix. 
201 ., clasts up to 0•2 11 di2-m. some 

Hinerali,;ation 

,3tringers of pyrr. 
chalc. & sph. 

eloni',':l ~cd in the clco.va,_;c, direction 
at 50 to tlw core axis. 

several pty1~atic quartz veins 
in tuffite then a transition at 
66 1 1.0 11 to a white c;rey horizon 
of comract cla,;Ls. 
Ycllo1v clastu up to 1" dio.rn. :r:u.re IS~•• crystal:.;. 
in tuffit0 matrix. 

t•:nd of !low 

I, 

:1 

I 

:i 



·: ' ' , ... 
'.• >J I ,.., ,· L. ,: I • . .-. &, .,,, Q 

SH 65 SW 6193/~110 Line 1624A 450' north 
. ' ., ' . 

13.3.72 
16.).'{d 

\. ,_, ..... ' '·". __ l c .. ~,.-~---~.J.o~-... ~J 135" 

-7'2" 

-11'D" 

-16 1 211 

-20'8" 

-24'2" 

-27'2" 

-311311 
-35'0" 

-37'2" 

-4 ! r 8ii 

-<.6 9 211 

AXT 

i;o:ce Recov. Depth Lithological Description Mineralisation 

3 'G" 

2 I 3 II 

31 611 

312:• 

2 I 2, ,t 

2'10" 
2' 211 · 

21211 

2' 8 11 

7 I 7 II 
,,I ) 

O;; G • L • -0 ' 5" 
ii ---·-·---·-- ··- ······•······ . ·---·•·····•······-··· 

100';i 

:: QI 5 "-16 I O It 
;/ 

16 1 011 -16 1 211 

. . 

Grey cleaved tuffite, very 
coar0e texturCQ due to 
numerous clo.s t s , 0 • 1 11 diam 
In many horizons the clasts 
,have been leached out & 
J)artially replaced by li'e & 
1··.n oxides •. 
2 11 quartz vein at 15 to the 

core axis. 

Grey cleaved tui'fi te 201S 
white clasts< 0•1 11 diam. 
locally leached & replaced as 
above. 

Hare py. f,, cha.le. 

i.;lebs of p_vrr. rare c:hc~lc. 
ga. &~ PY I crystals. 

7 8;:, : -- - ·-· ·-·--· :---- . . ... -· ,,._. __ .. 
·•. 31 '0 11 -31 1 6 11 Grey cle.:i.ved tuffite with 20;u ::i.ph. & PY• cry:..;tal:.-; rare:. 

pumice clasts up to O • '.'J'' diam. mainly confined to t r~ 
>; 

5(1:/, ti C 1 '6"-·;,)t' 1211 I" •.:-J ,) 

78% 35'2"-35'8" 

9◊;,> ;i 35 '8"-50 I OIi 

6jJb :37•2 11-38'0 11 

61% 

{6 1 2 11 

59'J~ 

Grey cleaved. ·tu:ffi te 20;i, 
white clasts ( 0•1 11 diam. 

Cleavage 40 to the c./a. 

40;, clasts up to 0 • 5" diam. 
size decreasing d01mwards. 

Tuffitc with 60~~ clasts of , 
variable composition. size 

0·1 11 diam. 2> up to 0°25" 
Cleavage poor •; of coarse 
texture. 
Shattered zone with Fe & Nn 
oxides. 

2 11 quartz Horizon. 
Several ptygmatic 4uartz ve 
veins throughout horizon 
55'8"-50' 

Dlo bs of p:,,rr. 1 /•;~ l"~lre 

sph. crytals. 

Blebs of pyrr. rare s'ph. 

Blebs of pyrr. r2.re c:1alc. 



-4~)'2" 

-52'2" 

-56's1, 

-CG 1 6 11 

-02'!t'' 

-65 1 10 11 

-71 '4" 

-7..;.1411 

-T1'4" 

-so1411 

-.. D.:J.H. No. 4 

Core Iiecov. 

2 I'.)" 

3'0" 

4'6 11 

3 '4" 

1 '3" 

L~ I ._) II 

41011 

'~ 1 ( '1l ,_ u 

21311 

3'0" 

301'' ', 

100,,., 

"100)0 1 

J7;:, 

75'p 

100;,, 

GS/;.; 

94';,J 

56;.i 

100;c 

: 

i 
If 

I:opth 

50'0"-53'0fl 

53'0"-55'4" 

55'4"-78'Q 11 

5['l' 4"-58' 8" 

61 1 8 11-62'4 11 

68 I 10"-69 I 4 11 

71 f 4 11-71 f 6 rr 

'fuffi tc cont;:i,ininr;· 60/, clasts 
up to O • :)'' diam. me:,inly , 
0·2rr diam.50'-'.)0'4" is a 
well cloavcu white tuffitc 
horizon. 

I1inerali,;;i. ~ion 

Dlebs of pyrr. & chr_1.lc. 
Ga, & py. cry::::tals. 'J'ot;1l ~ 

Tur'fito with 60/; cla,,ts •-' 0·1 11 Py. pyrr. & rsa. total 
diam. 

Tuffi te with a variable clast Strincers of pyrr. h'are 
content and showing a chalc. ga. & sph. 
banding due to changes in the 
size & number oi' the clasts. ' 

60';~ cLwts UJ) to 0•5 11 diam 
in tui'fite m0,trix 

II 11 11 

II " II II 

2" quartz vein fissured & 

in.filled with 2ndry .i<'e,l'ln 
oxides. 

Tuffite containin~ 70~ clas~s 
of 0·1 11 diam, & also pumice 
clasts up to 1•5 11 in siz:e. 
Cleava,;e45 to the c./a. 

inci of Hole 

sph. & ga. 

JHo bs of pyrr. py. i(are 
chalc. CG ga. 

.., 



~1loranda I~xploration U .L Ltd. 

Diamond Drill Core Log- Sheet 

J).D.li. No. 5 Date commenced: 

l'rOS}lCCt 1G92 fI.Y.L. D~te completed: 

27.3.72 

20.4.72 

Location N. Wales 

Grid refs~ SH 65 ~W 6263/5254 Line 1759~ 2500' north 

Collnr elevation 

;:<'in:1.l Depth 119'7° 

-Hun Core Hecov. 

G • .L.-3 1 6 11 0' 9 II 21J{, 

-4' 10 11 1 I 4" 1 oo:;£ 

-9'4" 1 I b11 33)'.i 

-9' iO" 0 1 011 Cf;S 

-"14'4 11 4'0" 89'/; 

-18'91t 3 1 6 11 79~,. 

-i 9 I IV 0 1 6 11 50;o 

-2~; I 1 '1 1 I 1 ·j 1I 26;~ 

-27' 10" 2'4" 55;~ 

-29'10" I I 8 11 83o/~ 

-34'4'' 3 I 311 7oc·' //0 

-38'10 11 ;•6" 1 OO'jo 

G.L.-4' 

4'0' 1 -5'0' I 

5'0 11 -15 1 0 1 I 

10' I'' 
14 1 1 11 

14'4"-15'0YI 

15 1 011 

15'0"-15 1 6 11 

15 1 611-19'3 11 

19'3"-29 1 611 

19 I 3 11 

29'6"-30'9" 

30'9"-30'10 11 

30' 10 11 -)1 I 511 

31 'S 11-34'2" 

34'2" 

Di~cctio~ 142jT. Inclination 45 (s.) 

Core Size EX to 20' AX'i' to 
112'4" Ex to base 

I ·, . 
16(;\';'Cd by ,. ...:...:_ <:, 

Litholocical dc~cription 

I.G.S. terminolo y 'basic 
pyroclastic'. Light ~1rey 
cleaved tuffitey shale clasts 
0•1 11 diam. c:mpri:-;e 30o/; 
Light grey cleaved tuff. 2mm. 
thick ptygmatic __ qua:t:tz veins 
present. 

Light grey tuffite with 20/o 
quartz claGts & 20j~ shale 
clasts up to o• 1" diam. 
cloav~gc at Gel to c.;a. 

II II 750 to II 

sev. 0 • 1 11 thj ck pi--ygma tic 
quartz veins. 
Bedding 75° to c./a. 

Leach eel zone, ~·e i-:n. oxid.c. 
}·J. crys_tals les:~ ttan 
I-;,, blobs of sph. 0 0 1" 
c_lian,. less than b. 
py. cubes, blebs of sph. 
rare ga. cubes. total les 
than 11/;. 

stringers of sph. also ~s 
blobs.I%. rare ga. & PY• 
hany strinrr,crs :c;J-.ow a 
complex zonation of 
quartz & sulphi~cs. 

abrupt transit. to v. fine rare ga. cryst8.ls 
grained grey cleaved tuffite. 
clcclva,;·e 72° to c./a. 
bedding 70 to c./a. a.pp. toclea.ag-e 
Grey tuffi te with 207~ shale sph. as blebs & strin6ers 
clasts. 0•1 11 thick ptygmatic less than -~%-rare ga. 
quartz veins present. 

gradational bands of light 
grey tuff & dark grey tuffite 
up to 4" in thic~mess. 
beading in tuffit~ 60°to c./a. 

;srcy/6-reen chloritic tuffite 
with 15'.1; shale clas ts of 
0•1 11 diam. 

1 11 shale horizon 

GTey/black tuffite with 20-fa 
0 • 1 11 diam. shale clas ts. 

strini;ers & veins. of sph. 
17S rare ga. & dissem. py. 

blebs of sph. <. 11;. r.'.irc 
PY• 

blebs of sph. 1o/~ 

gTey/black tuffite, no clasts rare sph. 

bedding 6cf to c./a. 



j 'OH 

2'5" 

-52'1" 1 '8" 

-'.)0 1 711 4'4" 

-57'10 11 1 1 011 

-59'1" .1 1 511 

-62' 1 O" '3 I 711 

-67'4" 4'2" 

-71'10" 3'5" 

-76'4" 2'11" 

-60 1 10 11 3'8" 

-84'10" 3 '9" 

-89'4" 4'2" 

-91 '4" 2' 3" 

-94'10" 3 '0" 

-98'4" 2'8" 

-10:2 1 10'' 31 1, 11 

-107'4" 4'2 11 

-110 1 4" I 31 0 11 

I 
-112 1 411 ; 1 1 611 

i 
! 

-115 1 411 I 0 1 111 

r 

967;, 

967b \ 

100;~ 

100}, 

j1;. 1 2"-47 '6 11 

47 1 611-49"10" 

50'0"-50'7" 

69'2 11 -76 1 0 11 

76 1 011 -78'10 11 

l 
76't£ i 78'10 11 -79'2 11 

1 7~)'2"-80'0" 95i,; 
l 
I 

1001, i 

1 

75% \ 

G0'0"-80'1" 

80'1"-85 1 611 

85 1 611 -0G'j" 

80'3 11-89'0" 

09'0"-10}'9" 
i 

103'9"-104'0J 

104'-112'4" 

Li ti10lo,";ical ,Joscripi-ion 

al terno.tion of e,Tey/blacl: 
tuff & tuffit2 in bands of 
2 11-6 11 wide. v✓ell cleaved 
at 70 to the c./a. 

grey tuffi te with 57,, white/ 
g-rey clas ts up to O • 4" diam. 

I>oor recovery. pieces of 
sheared rhyolite with li'e 
resids. in cavities. :B'aul t? 

Grey tuffite with 5% white/ 
grey clasts up to 0•4" diam.-:\ 

1 
green/~rey chloritised tuffitq 
well cleaved with 2CJ1:, quartz ; 
as 0•2 11 diam. blebs and 

1 elon,;;ated segrec-ations. 
c~eava,;·e 70 to c./a. 

[.,;rey cleaved tuffit8, occ. -
darker bands more strongly 
cleaved. Cleava0e ?O to c./a. 

g-reen/b---rey well cleaved 
chloritised tuffite. 
cleavage 70 to c./a. 

4" zone of irrularly shaped 
quartz veins with chalco. 

cle:1.vcd GT0y /black tuff i to. 

1" :i:-hyolite horizon 

grey/black cleaved -tuffite, 
with 20o/~ olasts 0•1 11 diam.· 
cleavage, at 60 to c./a. 

grey/black cleaved tuffite 
with 1oy;) py. crystals 0•1 11 

r-:;;_ncr:ilL;a Lion 

strin~er8 & vain~ of. 
0•1 11 wide. occ. blc0:.; 

of sph. '.L'otal "- 11;,ra:;:,c 
ga. cubes 
-}" vein sph. at 30 1 0 11 

thin s trinr;crs of 
II II II 

t':a. <. 11,1,: 
sph. 11:; 

blebs & vein::, of spn. 11~ 
rare ga. 

27; blebs of sph. at top 
decreasing to, l~ at base 
rare py. & pyrr. 

pyr c. as vc ins &. s tr in;;cr:::; 
21;,,conc~ from 73'6"-74 1 G11 

ble bs of ch3,lc. &. PY. ;i1~ 

blebs of pyrr. elonu1t0d 
in cleavage di:r:ect:.on. 2')., 
segregions of cnalc. -~';~ 

1 O}S chalco. trc1versinG' 
quartz veins. suborcl. nv:cr. 

blebs of pyrr.11., 

chalc. 3';,, as small s tr in.::er 
& segTegations in associati 
with pyrr. Pyrr. as 
blebs elongated along cleav 

sc{;-reca tibns of ch,1,lc. ;.'.j:, 
rare pyrr. 

tuffi te 60;~ mineralised 

tuffite with py. crystals 

intergrowth chalc.& pyrr. 

: chalco. & pyrr. 2o/~ 

thin rhyolite flow or large 
lithoclast. 

grey/black cleaved tuffite 
with occasional rhyolite 
clasts. 

veins & stringers of 
chalo. 1<;/i 



l:.OlC 5 

Hccov. 

310!1 100/ 

-119 1711 11 Y' 

depth Lithological Description 

grey/black tuff;i,to with 10/<; 
white clasts 0•1 11 in diam. 

thin rhyolite flow. 
bedding at 60 · to c./a. 

118 1 4n-119 1 6 11 "~Toy/black tuffite with 1O1b 

white clasts. 

119 1 6n-119 1 711 thin rhyolite flow or clast 

Ihnerali;;: ~ion 

blebs of pyrr. i'1:. 

py. crystals. rare chalc 

strinzers of chalc. <,: 

pyrr. 1% 



~ 

• 7 

132'8" 

G.L.-0'6 11 0 1 0 11 (; G.L.-0 1 611 

_91311 4t6lr 
(cased) 

-12 1 8~ 0 I 11 II 7'3"~15'0 11 

-14 1 6 11 1'10 11 

-17 1 ~ 11 1 I Lf II 

I~ I~ 11 
- 0 0 0'7" 

-10 1 8 11 

.. , '1...5.. 

Overburden 

Light c;rey cleaved tuffit~. 
Joi:::i.ts extensiv2ly leacr1ed. 
1.;leavage 50 to core axis. 

·• 
I 

I 

' .,~ ' 
; l '{,••,:" ··•H~ 

Rare chalc. py. & pyrr. 

Blebs of chalc. 0 • 51 
Sph. as large blebs up to 
0. 15 11 diam. o• 51/> 

Grey/green cleaved tuffite 
c0nsisting of dicontinuous 
bands of varying GTain ~ize 
approx.// to the cleavage. 
The bands are O • 1 :i wide. 

1 rare ga. cr.'lst::11s. 

1o/o white clasts o• 111 ,.,.ide, , 
llic.~~y elongated in the direction 
oi' the cleavage. 

Cleavage 55 to core axis. 

-22 I 311 I 1711 40.,\: -15 1 0 11 0•5 11 zone of gossan. Thin stringers of 0o.. ,, 
~ .. adjacent __ to _the eoss2.n. 
-~--1.::-22-r-3·.r--··--Grey tuffite,. slightly- rare py. pyrr. and chalc. 

-24'8" 0'11 11 4); 

-27'8" 1'0" 

~32'2" 2 1 211 

-36 1 8 11 2'8" 

~,·4l.:,;,l 

33'1:22 18"-22' 10 11 

f,'22 1 10 11 -28 I 2 ;, 
56,i 

:-~8' 2"-33 1 0 11 

301011 
32'0" 

::53'0"-38'5" 
l 

i 

?..z:.""1,-( Lt·. ~"C'. -~ 

L--. ,71,.. -:-..r- ~t--e . .g 
.. --:i • ' 

chloritised with no inclusions. 

Cleavage 45 to the core axis.: 

· Leached zone in tuffi te. 

Grey/green cleaved tuffite. 

0•3 11 ptygmatic quartz veins 
1" quartz vein. 

1~. 17~ rare pyrr. & ci:1.,,lc. 

Blebs of chalc &. })yrr. 0°)>
Chalc. 51/; 

As for 7'3 11 -15'0 11 Dissem. PY• crystals 1·;, 
Cleavage 60 to core axis. 
0°25 11 quartz veins in 4" band~ 31-' chalc. in veins. 

G:i:·ey /black cleaved tuffi te 
with 2';u clasts u.p to 0•5 11 dia. 
Cleavage 45 to core axis. 

, G.: cy/{;reen tuffite with 10'):i 
:' white clasts elongated along 

cleava,e 

I 
( .., 

Py. cubes a.is:c;em. 
Chalc. strl.nc;ers 

1 'iJ. 
O. 5/Q 

Py. blebs & strincers 11~ 



~·:w.1 Cor~ recov. Depth Litholo1~cal Description Viii .crali,;a tion 
-~---------·. 

-3G 1 311 1 1211 

-42'GII ) I )II 

-47•5ir 2' 3" 

-50 10 11 3 I ll 11 

-53 1S11 2 I 10 11 

-58 12" 31611 

-62 1 8 11 31 7" 

-65 18 11 1 1 611 

-68 18 11 21411 

-73 1211 31 >" 

-77'8" 1 1 S" 

-80'2" 2'9" 

78~~ 

7 !;')u 

53~~ 

100;0 

94% 

78'/o 

39'3"-Lio'0" 

4- I I C-;11 
.,) 

41 I 611 

46 1 0"-47'10 11 

46 10 11 

471srr 

47 110 11 -53 17 11 

48 1 611 

lr)' 3" 

Grev/0Tecn cleaved tuffite. ., 0 

0°2':," quartz vein. 

1" -zone of elongatcJ. clast::; 
in tuffite. 

Dissem. py, crystal~, blcbs 
of chalc. total O • )'ic 
contains 5;u chalc. rare ;s;;.. 
<: py./pyrr. 

Grey p1.@ice? tuff. ·l'hc dissem. py. chalc. & [';a. 0•5,/, 
con tc:r· 1 O" of -Lr1is zone is 
extensively shattered. 
bedding- 70 to the core axis. 
cleavage 50 to the c./a. 

Abrupt transition to homog. '.o"S'.?a chalc·. & py. as olebs 
grey/green v. fin~ grained and also as small 
tuffite. This changes with d9pth 
to a coarser pumice? tuff. 
The seq_uence repeats at 51'3 1 

1" q_uartz vein. 
II II II 

stringers alone the 
quartz veins. 
Rare pyrr. 

52'5"-52 1 811 Leached arg~:llaceou_s horizon~ 
-- ·- ----·--·----·--·-·---.,----··- . Ninor py. and partially 

nxidised chalc. 50% 53 17"-:53 I 9" 

· 53' 9"-59 '2" 
677; 

83?[ 

59'2 11-63 12" 
37'/u 

79o/0 . 63 12"-65'8" 

100'/; ' 651411 
-65 1 8 11 

65I8"-70 1 •1 11 
.I 

69 1 0 11 

70'0" 

70'1"-70'9" 

iVlineralised zone 

Grey/ green . tuff i te wi tr1 
·, pty0 rnatic q_uartz veins .. up to. 

0•2 11 in width. 1.L1owards the 
base of Lis ho:::izon 1 O';a py. 
crystals up to 0•1 11 in size.) 

V. fine grained 6Tey /black 
tuffite/shale coarsening 
downwards to a true grey 
tuffite at 63 1 211 • 

30;b chalc. & L[Oi; PY. 

StrinGers & blebs of chalc. 
2%. ,1.lso py. mainly as O • 1" 
crystals~ 

Py. crystals 0°05 11 - 3o/~. 
Rare chalc. 

, grey tuffi te, chan.ging to Blebs of py. & chalc .- 1';; 
, grey/green tu.ffite with 

depth. rrhin ptygmatic quartz 
veins from 65 1 211-e". 
Cleavage 45 to c./a. 
Bedding 45 to ·· ./a. 

Grey/black tuffite. 
0•25 11 qu.artz vein. 

II 11 II 

Grey/black tuffite with 
5-;{, 0•1 11 diam. white clasts. 
0cc. 0•25 11 wide ptygmatic 
quartz veins. 

TI.are c:·,alc. & py. Locally 
51; combined in the veins. 

Up to 5~ chalc. in the vein~. 
Rare py. pyrr •. 



-97'2" 

-97'8 11 

-101 1 8 11 

-115 1 2 11 

-119'2" 

-123'8" 

-128 1 211 

~ore Eecov. Depth Litholo~ical Deucription HineraJi;:ation 

2'9" 

21911 

1 1 1011 

0' 2 11 

01411 

41 0" 

412111 

4 1 6 11 

3' 2" 

2 1 1 O" 

4'0" 

3' 10 11 

Grey/ c;reen tuffite banded 
due to tuff/sedirncnt r2..tio 

. vario.tion & rcsulto.nt minor 

Small pty,';nntic quartv vci,.::; 
;~1u chalc. 1'ju chZJ.lc. & PY. 
in the core. 

chan.~;·es in g-rain size & colour. 

72 1 711 -74'5 11 ,~"ev/0"'reen tuffi te with c:;% U..L. ,; l:>.,_ .,,//1 

0 • 1 11 dio.m. c:;_as-cs. Several 
tnin ptyt;matic quartz veins. 

74'5"-74'7 11 : 211 mineralised zone in grey 

81'411 -81 1 6!1 
82'8" 

tuffite. 

Green/ grey tuffi te with 20/~ 
light green clasts elonzated 
along the cleavace direction. 
Several thin quartz veins. 

, 0•2 11 quartz vein. 

Rare chalc. & PY• 

3◊'l, py. 15';o chalc. 

3'/o stringers of pyrr. 

5o/o chal c • 5o/o PY.&: pyrr. 
. 3);, chalc. 7';:, PY. & pyrr. 

667°' 85 I 0 11-85' 0 11 Grey/green tuffite with minor py. pyrr. & chalc. 
nuJnerous srnail leached cavties. 

0•07 11 diam. 

100i~ 85'0"-92'8 11 'l1ransition to fine grained py. & pyrr. 11~- Chalc. 0•51~ 
Shale/tuff, coarsening to a as stringers. 

:, grey tuffi te with depth. 
· sequence repeats at 88 1 6". 

93~0 ' Cleavage 43 to core axis at 3<;. ,. 

7~u 

92'8"-103'1" 

99'4" 
102 1 8 11 

Grey/green tuffite irrgularly , 
; banded, consisting of fractions 
. of coarse & fine tuffite. 
: rrhe junctions are both bedding· 

& slump structures? the latter, 
subsequently deformed by the 
elongation induced by cleavage~ 
Bedding 55 to the core axis. 
cleavage 60 " " 11 11 

103'1"-103'7" Grey/green tuffite with 2Cf/o 
white clasts. 

103'7"-106 1 911 2 11 zone of grey/black shale/ 
tuff, changing to grey/ g-.ceen 
tuffi te with 5o/o white clasts. 

106 1 911-111 1 0 11 Grey/green tuffite with 20% 
i 0•3 11 white clasts. 

109'0" 0·13 11 ptygmatic q_uartz vein 

111 1 011 -116 1 Grey/green tuffite with 
finer grained darker bands. 

r;y.,~r. as blebs ?,, stringers. 
Rare chalc. & PY• 

l~are py. pyrr. cl-:alc. & ga. 

1fo:M:rous small bleos of pj,rr 
elor:gated in cleavau;e 
cLirection.Rare · ga. & chalc. 

:yrr •. PY, ga. & chalc. 
1;o 

:, tringers of p:trr. Rare 
f;y. chalc. & ga. 



Core Hecov. 

116 1 011 -132•s 11 

i25'4"-5" 
125'7"-1011 

128'- 129 1 611 

Lithological Desc:r.i pt ion 

Grey/e;recn tuffi te with 
elonGated white clasts 

0·15 11 in size, also 
finer 17ained chloritic 
areas. Some are bedded? 
Others have irregular 
boundaries. 
1 11 quartz vein. 
irregular quartz veins 
Large quartz vein 

End of hole 132' 8 11 

., 

tiineralisati.on 

1;; chalc. as veins. ~ .. ~lon.~:,a:tcG. 
ble bs of pyrr. &. sr: • .::;.11 cubes 
of PY• 

1'j", chalc. as strin;,;ers. 
Irregular aecrega tior:s of 
chlorite with rare cont~~~c~ 
chalc. 

--------------



·, I II 
._.. ~' j \. ... 

,,··_ t -. il 
-, 'J \.,,, 

I I, 

,, 
._, 

_,' I, 

G'O" ◊·, 
I'-' 

3' O" 

C1 S11 30/li 

:,'6" .. 7~( 
! J,,i 

., '0" 03;:. 

41 c11 8);:0 

2 1 0' 1 

..._ l Jt _, 

; I 

. ... . 

1,'2 I ) 11-2) 10" 

25•0 11-26 1 0 1 

' ' ·~.f.:-~'.~ 

Cv.-.:r"ulll·a.en 

( -;. • ,_ .• ..,. terr..inolo2::r, · .Basic 
Py"'·ochc:J iic );~xter..::;i vr:,ly 

sh~~tare~ & weathered ~uifite. 
~a;::~.;zv,.<;c 'f'J to coTe .axic. 

Li,,:. t i,"l'~Y cl0,...vea. tufii t0 
wit,;:. 20; wi1i te pu,;;;;.ce? 
,:~-. ..,._ . .1.•o;,,,., u·,1 to 0·2 11 di:-:~;:.. 
..4,~ .. v ... ~...; ~,.,;,, .:. 

r, . .-.-l. ti"~a e;] <:1.;:t:1 ;;,J"'(! j_l.'rL: ... ~··u:: .~:,~ 
sl",..:.},;c: c,;,,,li exhibit ~nd.l.'J• al~. 
Cle~vc...i:e 75 ~co core axis. 

v.-.)VVC: • 

L,. "'\ - ,· ·,,.' .- ' .. ' 
\._,;..J,..-<, .... _...:,L,:.L 

' ., -, . ' 
:~l _ i. 2 . .. C3 1u· ~- -,L 

"j•'. • J '' 
,. ', ..... t •• 

1)o PY• .,,.::; ble"v.~ ;:.niJ 
.~ar~ pyrr. & ch~lG. 

: .Dleab ... & cry,; t.iL; of ;.1y. 
~; t1:::-1~0;;.nd~d b.1 ..:. .•. ~-.;::; ti.for;;i 

.J..re 

:.:nre PY• 

0 • 'Ji,, to 1.r..l 

,' . 

, I, 



I '\;·2~'}-~ *¥•,~~j-~,I;:;.·-.-- .:::~~2~:~,-·2L.~ ·,.:~~-
. . 

• l ·~- I. ,i ;. __ ,.'. I J I 

67'011 -81 1 8 11 

,, l l II ! .i.,,;, 

I . , 

.1~. ·;.: \·:i.i~,.: \.:-~: ... ;u:, ·,_;;, ,.1,-,.• J'1ti'(: .,l,J .. ·: .. 

i,;-,J ()•.:,n i..l~tl1I• bi..~tJ.,Y ..... L\.: i\";_•,,: 0(1..:1.lC. (,.; ,;J"·-• 

~10111.:::~~t ... tl .:ilvnc; it.e: cl~<~\/:i_,_~'-'· 
'~'i1c c:i.;1:.:;t.s ~r.ow j repeat .. r,.its 
c:( d.eci·ct1.t1inr~ diarn.i.n-C.:ic: .1.,~_r ... (~ 
poor water DortinG. to oLvious 
b~Jdin,_: can 0-.) ::.1:::.:en. 
Cleavage 75 to the core ax.i31 

I 

Clo<J..vod i'{roy tufi~i tG>JS); cl2.:.;'l,3 
0·1 11 diam. Glazt;; arc :noro 

numcrou:; a1,J 1.:.:,;::r;er fom 50 'G''. 
-0u 1 c 11 , c;; :,9'8 11-60 1 10 11 

Cl(;;i.WCl.l i':r:. y t~ffi te 301-
Fc1::.ic. cl..,.;1,;; up to 0•5 11 Q:;ar.:. 
t_~,~~·r.~ :·: ... ~l't~;cr clasts I".L.1Vl) i:,-~2~:,:f. 
Ol.:. tli r:~ \•:hel."'CL,o,S thu G::.~~l ~-er 

c .... a:~ts 2..re elon.g;..:..t~d ir ... -~:.c 
cJ.e:.:.wi.f}J direction. '~'~10 

v~ ... ~i;.,-,.;icL indica tc.:s f.,oo:::::.y 
i.)TJ.dc.i t.1(.;cid.i-:ig i.~c:pc'-)., .. t,~nl> .. L. t 
67' 6b' 72'..:i" L~ 77' •.. J---.c~e 
fcia.t·c..1•2:..; .:u·e so -po01·ly 
8Y.l,i1ited "thc:.t ocddir;D & 
·.·.<.:.;r-~ .. ) :..~ "~r-uctur~~ c2...:-:r.r ... o-~ be 

. . . . 
c.1.,; -c o:.--:1~~:-:0c. • 

:..;r. cryst..1l:.."0•5,,, ',,:;.:.:..ll.r 
cone. in ::;om0 of ti,c -'-: __ r,;i.:r 
clm,ts. Un.re ch,.: .. lc. ,> .';,,. 

Loc::i.lljt ccnc. d-..: .;:::: or >Y. ,;; 
J·Jri--r. i ~ ola tcd. r,y • ~; :·:.---~•;--~VJ...:. • 
'1'0~1.-l-_·o•:.,;,-v. rt~r\;.· ::.;:.: . .,1..:, ~.;·:r~. 



, I 
•-J V 

....,,11 

I·' It 
.:.. 

,, 

" 

:·2 1 iC" 
·,, I "_>tl 

;(I, II ,, ) 

'I 

r. ,. ,J 

:Depth Liti.ologiual Do3criµ~ion 

Overou:r:den O;~ 1, G , L • -0 1 5" , 
j -··---------... 1·--•-· . -· 

1 OC•1 .'' .. . . . • 

:16 1 0 11-16'L" 

16 1 2"-31 1 0 11 

'( v>, ,-·-·--··•-- . - .. ·•··-··-•·-

j 1 I V "-31 I l) II 

Gr0y cleaved tuffi te, ver:1 
c.;.1a.::•;;c toxtui·co. C:uo to 
:r.,1;::c,l'OU:J clacts. 0·1 11 r:iam 
In m~ny horizo~~ tha ~i~~~~ 
.;1::.vci b-.:0n lc::.1c1~c,t out il 
:..,:i:.•1:.i ~;,..ll~r rt:: pJ..et.ceci b.v l1\; {:, 

CJ: .. <..::r clco..v·cc t"J.1·~·i t0 20,~ 
·w[;.i_ ""v(: clo..·~ t,J --~. C •; u Ji~un. 
loca. ... ly lez:.c,w~ 0.: l\,pl~c..:d. 
a·i)o·v1,;; • 

G.1::\:,y ciea:vt-•J tu.~.'fi ~c \."i tb. :?O" 
;1·.:~; ..... (~e: cl:~~..: 0~ up t..J u • :..., 11 di:...,;:·1. 

·.-~--:.:c:,r c:ea.v-::L: 
\..·:. __ ~.l., C..1..:.:.~t~~ 

"L·•~:U.°~_·i l,C :_~ij/·' . , 
L' u.~-.::,. 
\, V ~: L, (; • / ;t, • 

:, 1··:. -~:.;.rtz l·;-.:.;~~--:.~:Gr-.... 
~; ,__: ... .;"· __ ; -4---~--~l ~t.J __ .~, .~:.., -c ~ c.; -,- ... :.-.:.....: .. ·::. ~:., Ve 

. ., ·~.~ ... 1:.--~ro12'"·~--... 0~1: ::0:...'~ .-~c:'.1. 

-~-; I C,r'-~Q• 

'i ~) • ".J • 7 ?. 
1 ~I • ·, • ~ f ,.~ 

Hare PY•&. chalc. 

,; ,,h. ,'\; T1Y. C ;"y;_; -;_;; ,j ;; r:u•c;. 
rn:~inl.v c0.if.i .•. o,. to t 1: 

l;-~r. ·(~ cl~ ~r; ~:;. 
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~v. i tl1 (..;,, \r,.:...r1 :~~l ~.Jl e ' .. . . 
~~-~·,(l nn.o'.-: .in.~; ~~-

bccnd iq; c.,;_c to G11angcs in 'tJ,0 
size & number of the cl~~ts. 

(j()';.J Cl\1.-l.~ L;.; U.}) to 0 • )11 diar.i 
in tutfitc rn.:...trix 
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:'<" q1.'-a:i,, t:::, v~in fis~ux.--r-::ci {'~ 
infill ea. w.i th 2nd:cy J-'c ~hn 
0xi·ie0. 

of O • ·; " i.iio.1,;, /'.,. ::-:.L,o 1JU: .. ic:~ 
cl.:~.;;t;a; u;) to 1 ·5 11 in 3~Z.i;;. 

Clcav.l., ;e4 5 to .;he c./ u.. 
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I. G. :_j. tcrminolo y ':....:i.~; ic 
p:1.:·ccl.c::.stic'. Light G,:ccy 
ch.:.:wec. tuffi tr::, nho.l~ clu.:::t;:; 
_0•1 11 di,1.m. c~::;,J.::J.;:c )0/, 
Li-\nt /~ey cle~wed tuff. 2:r.m. 
thick ptygmatic_q-u-3.:t:tz vcinJ 
p:·~:]~nt. 

1;p to o· 
c.J. .. ,1v.,.·.i: nt Cl: 

H II •r/ 
'tC,1 C •/ :·1. • 
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~..;v. (j.1" ti.•jc.-b ·,.,_-.. /,..,.~/J,"Lic 
cFi.c,.rtz vcir . .::. 
·1,.,.,,-: .-. 'n·r 75• to C j,, ~--~ .......... (.} . ,,._,. 

~~=-): ~r~n~ii. tc v. fi~u 
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r~ce gu. cuL~~. total l~s 
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b(:;C(...J..~-~...::~ (0 tu c •/ ::... o .. :,.::.~.,. :>~clc:.A, ~.A.;}8 
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~l J~(:-1.°~J,.~J. t.: nr1 of 
tr.1·;· r,: i:11~-.fit!! 

w i1.""t1. -,-,L!~l cll:.'i:t.V(>,• 

,:,v tl,c c./, ... 

tu:fite Wi~t )1 ¼hl~~; 
c.1;t~:tG c. 1; to o• !/' Q:.:"~~.:. 

l'oo::.,. r:f:•covery. pie.;(;~ 0.t' 
s11ca~~d. rhyol::. ~c ~~-rith .le 
re;:;id::.. in cavi tie:;;. .1/oul t? 

Gr<i.:r t.uffi te wi ·~h 5,;, whi tc/ 
&,rrc:y cla:J ta up to O • 4 11 dicim. · · 
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•~} t, r i I., ,;1:: ~• I J -j ~ • ~ •; 

(J • 111 VI.: i, t: • :, ;.,: • 

I :,. ~ • (... il ~> l::' 
Jf 'J 1_..; j : .I, • , , 11 I • : 1. J 

~L~CJ.1~1 / ... .i.'..,, l..,: 
ii 1 1 

blobu & vain:; of u:i.,:,. 
rare ea. 

green/<;,-rey chlori tizcd. tuffitQ 27; blobs of s ph. at top 
woll cleaved Wit.1. 20i,, qu ... rtz. : d..Joroa.sinr, to <. .~ii at bace 
.:::,3 0•~ 11 diam. tleb.; and r.:1rc PY• & pyrr. 
t::lonu·:_ited ~iC(;".,CC1,;a t i.on~1 • 
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{.;TCY clc,wcd tu1·· ri t,: 1 occ. 
ti;i.:CkL'r b:~mt:; more: ::; ~ror:.:;lJ 
c.:J..c,~Vui..J ... l~lc~ .. \"--/.,'.i: ·re tu c./(·,... 

1;recm/;:;:i..'r::y well clc,~v-~d 
Cillori tised tufi'i t~. 
cleavaJe 70 "·o C j-, V • <,:..i.,e 

4" zone of i:t.''raL!rly .:;bet;,t.li 
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Overburden 

Light rp:ey cleaveci tuffitr. 
,7o::.:it;c; extensivs..:ly leac•:ed. 
,,;1e;;..vr..;'I-, 50 to core axi:.,. 

G.r;:;1/;_:-.cecn C.i....:c:.v0,i tuffi 1,c 
cc-nsL:itin;:; of dicor.tinuous 
bar.ds of w: .. ryin;; :~"-·ain size 
.:.pprox. // to the cl08.va.ge. 
'.:'t,e L,:c~nds ,1.rc, 0 • i :i w it:.c-. 
'1, .. w.:ite cl.c.:.st::. 0•1 11 ,,.,,.:..(.;.c, 
ri.:...-.:f o:or .. z;a-teG. i:--. t:Cc uircc-..;ior~ 
of the cleav.s...;e. 

J:cc.·:r ~u..:.'fi-:;o, slic:~i~J.~,, 
c~:ori~iaea with ~o inc~u~ions. 

.. · .. .,:-.Cl' . .,., )11--iJ'Uli 

C~c~v~~~ Go tc co~~ 
o...1~ ..... J.I...... 

Llc•oG of ch::.lc. o•,. 
S}j~ •• ~~; l::.i~--g\J tlct~ ur.1 -to 
0 • 1 S II diam. O • :r;~ 
:r-ai .. e r;a. er :c;t~:.s. 

Tnin strin;ers of 0 -. 

.. 1u.j,1cc:;t,. to 1,lw :o~:.•n, 
1.--..1rc P.f. 1;.yr~~. 2.r:l4 cl1al c. 

... , _.. .... 

clr .. :; ~ . .; ~~-' ·~v ,__) • ') 11 d.iJ.. ~;:1~~-lc. ~•tr . .i :,(.~L.:·t·._,. 

__ :·~~- L~.) ··~o c.:v:.:--L.. ~-~Y.:.:...; • 

. :._:. :,,··:·/.~·-:.•...__.-.:,t~ -~Ll.:..·~·i.·t,-.; \:i -._,i•i IV:,--, 

·..r~-~::... t,\J cl~~t~ cl\J:.:~~-;'.i-~ .. _ .. ~ ~10:~3· 
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GZ~b:~~:ively ~nu.·~t01.·~u. 
Je6.(...1.:•L' 70 to the ccre axi~. 
cici.i.V:.;.,:_;..~ 50 to tne c ./a. 

/,,l):r·•:pt ti·;;.n..;i tion 'co 11,1;.10,;. 

' .n•rov/, ·:·l.:)en V • f intt ,,'."r..1i:1,.< 
V ,,_f '-•-' ,.. 

J',: l I· 

,::c.~. t'J• \.,,:·, 

(~1:;·~1.c. L•,,t~.-.. 

r;:;nL.J.in~; '; \.d1•.,£1•• -~-

·J•/1,.Y1.:.c. 
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'....... ,1,, '~ .... 

tt,f'fi".;e;. 11'his chancou wii,h ll .-.:ith ..:; trin~;e 1.·;:; J._l ur ~.-~; 1,1.a:1 

<rJ.~rt;~ v:;;-i: .. ~:i 41 
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to a 002.rser })"\.:mice? tu.if. 
ri:r.e st,._;uence :r:q,eu..;s at 5·1 1 :, 

1 II 

' JI 

t;,u~.rtz vein. 
;i II 

.:.')11-,11 •,•11,. 11 J.,,·•,·.,,•:,Lr1.- c!l',·:,,·,1h,,:uo,1;; 
.)•- _, .~~ ...... _ .. ~~ ... ~---··-·• .. , ~• .. 
,3'711-53 1 911 

53'911-59'2" 

591211-6,•211 

6S' . 
6',;, 1 6 11 

t>J' GH-7Q1/' lt 

..:-,;' I J:1 
'"/8 l l..i'' 

Gr(;:y/ gr:ecn tuffi te ~i t.i-1 
· ,lt:,-, ,ii:,it.ic c:_t1-,.~-L~; v1.,;.1n:; .up i.,:1 
0·2 11 i1·..1 wJ.u .. ~n. ·.J.-,.Jvr...;..i:.\ .. ,.3 L..L.~ 
':i.:..;:;c 01· ,..;,;::,.3 i10:ri:::..ir .. 10/, ~/. 
c1--yctals up to 0•1 11 in size. 

·r · o.· •y•'•"/'L·. --c'· v • 1 ..2.na g:rc.1J.ne- t:., ............. , , -~ . .::.k i. 

~--.:..ffi'lo/ si~t.:1.lc ccc.:.r;.;cr~~L, __ : 
~ov1r:·"1c:~:.~a.s to c'-.. tru.c.: ~rr.·Ly 
.; ',l: fit c; <'.l C O) 1 2 11 • 

~ ,'J.~t~.~-' tu.L·.l-- i l.J~ ~ C .. q •u- .. ~ ; l~C 

,~j".,;.,•e:;_,,://~~1."C(;.l': t·J .. :·-_~i-,:c '.-;i ~i:.. 
l ,- J -. .... 'ft..}r •. tJ:.,:/{->1 .. ~~·,..,i(; 

•_,-·=--~~..:; -:·::ot.• 6:·j'2j{-~ 11 • 

,, -~ .... , \, ._ ~ : ... , , 'j r: • I a • 

:·::::-r·://1bl~~ck tt1i'f.:.-~0. 
.... ~ • L .-: 11 c; il:,1,:.:•·~ ~ vc in • 

;I ll " 

~'!.. .. C:~f/,bl;~C--·~ t,·-,1~~-=- ~ :.~· '.; ~ 't,~-. 

);~ (.;. ~1 i, u ... ~-~;;:~ l,,":~.~ ::~ c.i,:.,;:.,:;;J. 

Ccc. 0•2~ 11 1•.ric~c ,t:/1....>: .. .=~.-t~c 

i.Larc P:r:i.."':. 

; .• 1 r.o r; py. t.Lnd ~ n.rt.i (:~.J.. l:1 
,--ixid.iued ch.1lc;. 
;iDt~ cha le. & t~O,., PY. 

.:...,rinc;or:.1 & blcb:; of c:-1.'.".:.lc:. 
~/,. ,n1:;o !J.~,. ;;:;iir1·:.Y ;,L•d (/'jU 

cr,yDt.:.a.l..;. 

i-y. cryst~l::. 0°C:>" - )/ .• 
H~r-c ch..i.lc. 

\jp to ';;;-J c·,~ ... :..c. 
L.::.ro ;::r. P:f :;.:r. 
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:.,.._.,t.',.\r/,·)·~1.,,.'.C;fl, •i,-~~•~•~ i:.,1.,; ,_,r_.:._•1.o;~ J;o1 

:i ~ .. .:. .... :r.. C~::.:..::;·0;~ .•. ~.;\',,..::.~: .. J. 

C:.·c,m/~·;:.r:oy tuffi t,:- witi1 :c1," 
liel~-.; u:i.·eea clasts elon;;,:..i..E:d 
along the cleava,:;e d.irccti.on. 
Several thin ~uartz veins. 
0•2 11 quartz vein. 

·'-11 iJ!~:,. :i-~ 1 i.;_~ ,·'. 

'.~ii,Ll~:;. i,, ,; .. 
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31/, chalc. 

S1~ PY,& -pyrr • 
7~·, PY• f~ p:rn: • 

Grey/;:;rcen tuifito with minor PY• 
ml.mf:lrous small leachod cavtie:i. 

py:i:r, & er.ale. 

o•c7 11 ai;:i.m. 

rh•-:·1:ation t,i J.'iri-: .,1·,au,.-d 
~h::.ic/ t~,ff, coar;::;t:;;·";;.;;£; t0 a 

·~ c-~·~..,c~r tu~'fi t~ \·:i tn UC? ;jt!J.. 
;1..,.(i~l.(;nC\} I."t.:~L-~..,.t~ ,:1;.. i..,\.,.,'v". 

Clc::...va,:;e 4;, tc core ;__;,;.i_:..; .,t -J' 

Gre.v/t.:recn tuf:;:'i t.:: irr-c,,., ,:r2.y 
~~-[~:.:.•_;c_, cor...s:...st:.L,.:-.: ,:-1.!.' i';_·,.,c~ica: .. _; 
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, • ..._ 1 I ',1;_... ~, 

l ,r-. • ~ · it 
" J n • .... ._." 
J 'J 
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