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Summary

. . . L2,
A reconnaissance gsochemical drainage survey over an area of 20 km” in A Argyllshire,

Scotland, was undertaken by the Institute in 1975. following the susvension of
ctive mineral exploration there by mining companies. The obiect was to investigate

disseminated copper mineralisation associated with a small calc-alkaline intrusive
complex of probable Caledonian age. The survey delineated a strong copper and

molybdenum anomaly associated with the porphyritic component of +he complex.

? .
In 1976, an area of 1kn” was subsequently covered by detailed soil and rock
geochemical surveys. This work was acconpanied by detailed geclogical mapping
+

on a scale of 1 : 2500, supplemented’by photogeological internretatior

.IS

Results of geochemical, mineralogical and field studies confirmed the presence
of low-grade disseminated copper mineralisaticn, associated with s trong hydrothermszl

alterationof the porohyry unit.

Following a briecf gecphysical survey over the strongest peochemical anozalis-, a

limited programme of diamond drilling was undertaken in the winter of 1976—1? to

.

investigate the extent of mineralisation at depth. Two in

lined holeg were nomnlete

L2

¢
ngtify farther drilline arndg

L]

with a combined depih of 3%56m. Results of this Work

1

<

confirmed the existence of porphyry style copper mineralisation.



sbreast of their progress. In several

investigation of disseminated copper mineralisation

near Kilmelford, Argylishire, Scotland

INTRODUCTION
Since the inception in 1971 of a government scheme to encourage mineral
exploration in Britain by offering financial incentives (MEIG Act 1972),

more than 140 exploration projects have been initiated by the private sector.

As consultants to the Department of Industry, the Institute of Geological
Sciences has a remit toc assess the merits of these projects and to keep
instances projects have had to be
curtailed for reasons which have not been wholly g
where exploration has indicated significant butaunresdlved mineralisation,
ithe projects have been further investigated by the Institute as part of the
Mineral Reconnaissance Programme funded by the Department of Industry.

Une such investigation forms the basis of this report.

Exploration undertaken by Noranda Exploration (UK) Limited and
Phelps Dodge Europa Ltd, between 1971 and 1974 involved geochemical, geophysical
and geological surveys which outlined an area of disseminated copper

mineralisation associated with a small igneous intrusion.

Our own work followed a similar pattern but in addition provided
geological data for a more broadly-based investigation into mineralisation

associated with Caledonian calc-alkaline intrusions.

Argyllshire also forms part of the area currently being covered by the
Institute's Regional Geochemical Survey, a programme designed to provide

geochemical data for a series of geochemical atlases of the British Isles.

LOCATION AND GEOGRAPHICAL SETTING

The area of interest is located on the west coast of Scotland in Argyllshire
to the south of loch Melfort at the northern limit of the Craignish peninsula,
{Fig.1}). The small village of Kilmelford is situated at the head of-Lbch'
Melfort on the main road from Oban which is some 22 km to the north and is

the terminus of the West Highland railway line.

An east-wvest ridge of granodiorite forms a belt of rugged elevated
terrain up to 365 metres abovgwsea_leygl_(IomWSoilleir),7over”amdistanceﬂo£~_~ﬂuﬁf-~—Aﬂ~<
seven kilometres between Kilmelford in the east and Arduaine in the west |
and provides an effective watershed. Tb the north, streams drain directly
into the sea (Loch Melfort) whilst to the south they drain into the alluvial

plains of Staing Mhor and the Barbreck river. Streams frequently follow the

1.



courses of igneous dyvkes and faults and along the northern margin of the
aranodiorite a prominent scarp feature has produced local nick-points with

the consequent development of waterfalls.

The population of the region is generally scattered in isolated farms
and crofts and is principally engaged in agriculture although some provision
for the tourist industry during the summer months has been made with small
sailing centres on Loch Craignish and Loch Melfort. Apart from a modest
amount of arable farming and cattle-rearing along the narrow coastal
strinp bordering Loch Melfort and in the alluvial valleys to the south, most
of the district is suitable only for upland sheep-grazing, comprising rough
pasture interspersed with extensive tracts of heathér and peaty waterlogged

flats in the more elevated areas.

The climate is relatively mild but wet (c.150cm/yr) and during the winter
moniths the region is particularly prone to Atlantic gales (between 10 and

20 days in the year).

GENERAL GEOLOGY

The general geology of the district is shown in Fig. 2 and is described
in some detail in Memoir Nos.36 and 37 of the Geological Survey of Scotland
{Peach and others, 1909). An extensive bibliography for the area is
contained in ‘The Grampian Highlands' - British Regional Geology Series

{Joknstone, 1966).

The region is largely underlain by low-~-grade Dalradian metasediments
of probable Cambrian age. They are referred to as the Craignish phyllites
in the Memoirs and cérrnspond to the upper part of the Easdale Subgroup,
Argyll Group of the Dalradian Supergroup (Harris and Pitcher, 1975).
They comprise a sequence of folded and cleaved green and grey phyllites
with thin bands of quartzite and limestone and possess a regionzl NNE strike.
Intercalated with them is a series of meta—basicAigneous rocks, termed
epidiorites, which may represent intrusive sills-or thiﬁ flows:; these are

more common in the eastern part of the area.

To the south of Loch Melfort the metasediments are extensively hornfelsed
by several small calc-alkaline intrusions which collectively are referred

to in this report as the Kilmelford granodiorites. The extent of the

metamorphic aureole in the adjacent country rocks suggests that the granodiorites

are cupolas of a single large intrusion of relatively shallow depth.

A suite of hypabyssal felsites and dacitic porphyries forms numerocus
sheets and dykes across the area. They conform to the regional Dalradian

strike and are believed to be genetically related to the granodiorites and

3
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ont to a small granodiorite centred on Lechan Beinn

g}

of aimilar aae. Adia
wan Chaorach (% 814 100}, the porphyries form a small sheeted complev
vhich shows considerable bydrothermal alteration and sulphide mineralisation.

This forms the target for the present investigation.

To the north of Loch Melfort, the Dalradian phyllites are overlain
unconformably by the southernmost limits,; in this area, of the lorne plateau
iavas of lower 0ld Red Sandstcne age consisting essentially of andesites
and basalts with some intercalated felsic flows and tuffs. The absence
of nillow lavas and spilites., and their variable thickness, indicate continental
cenditions with the eruption of the lavas onto én undulating Palradian land-~

surface.

It is likely that the Lorne plateau lavas are genetically related to
the plutonic rocks to the south of Loch Melfort and their proximity to the
latter suggests that the granodjorites form part of a relatively high-level

intrusion or sub-volcanic centre.

The Mull centre of Tertiary igneous activity lies approximately 30 km
to the north-west of the area;related radial dykes of basic and intermediate

composition form extensive swarms in the vicinity of Loch Melfort.

NNE trending wrench faults exert major structural and topographic
controls on the Dalradian rocks of the Grampian Highlands. The precise age
of these faults is uncertain although Smith (1961) has shown that movement
on at least one of these structures, the Garabal fault, was initiated prior
to, or during, the emplacement of intrusive rocks of Lower 0ld Red Sandstone

age.

It is likely that the NNE strike faults in the vicinity of Lochan Beinn

nan Chaorach are of similar age and origin.

No metal mining has been recorded in the immediate area, but copper
was worked on a minor scale during the eighteenth century near Kilmartin,
12 km to the south. There, chalcopyrite occurs in a quartz/calcite gangue

in several small veins cutting a large sill of epidiorite (Wilson, 1921).

GEOCHEMISTRY

Drainage survey

A reconnaissance geochemical survey of the area of the Kilmelford intrusion
was undertaken in 1975 and 1976, involving the collection of panned concentrate,
stream sediment, and water samples at a density of 2 samples per square

kilometre.
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cream sedimentis
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Sampleos of the sTream sediment vere collected at each site by wet sieving
through -100 mesh nylon beolting cloth. The samples after drving were

analysed for Cu, Pb. Zn, and Ag by atomic absorption spectrophotometry using

a nitric acid attack: for As by X-ray fluorescence; and Mn, Fe and Mo by
emission snectrography. The distribution of each clement is discussed in
terms of its frequency distribution and plotted on a logarithmic versus
rrobability scale. Generally the distribution breaks into three; background,
intermediate and highly anomalous populations.as discussed by Parslow (1974)
and Lepeltier (1960). Class intervals on the figures were determined by
reference to the arithmetic mean and mean plus one standard deviation but

these intervals are not generally at variance with the thresholds derived

from the cumulative freauency graph.

The freauency distribution of copper in the stream sediment samples
{Fig. 3} shows a lognormal background population up to about 80 ppm, a
sigmoidal intermediate population and an anomalous population above about
120 ppm. The anomalous samples (Fig. 4) come from Garraron stream, the
stream leaving Lochan Beinn nan Chaorach, and one stream draining north from
Tom Soilleir (NM8355 1111). During the follow up stage the stream at
Garraron, vhich was the most strongly anomalous, was resampled at a closer
interval and copper contents are shown in Figure 5a. The stream above the
iovest sample is anomalously high in copper as defined by the regional survey
and seems to indicate a large dispersed copper-rich source. The slightly
irregular distribution may be due to transport of copper in acid stream water

and adsorption on to clay particles or iron oxide coatings further downstream.

The frequency distribution of molybdenum is similar to that of copper,
within the limits of analytical error (the detection limit of the method is
1 ppm Mo), and thresholds of just below 2 ppm and above 4.5 ppm were chosen
by calculation of the arithmetic mean and confirmed graphically (Fig. 3).
The highly anomalous samples form a well defined group from the top of
Garraron stream and Lochan Beinn nan Chaorach east to Tom Soilleir (Fig. 4).
Closer sampling of the Garraron stream revealed that the molybdenum values
are rather erratic but again seems to show a large dispersed source, possibly

situated to the north (Fig. 5b) of this area.

Lead in stream sediments shows two lognormal populations with a threshold
at 75 ppm Pb (Fig. 3} and the upper class interval was taken at twice this
value. The samples containing above this upper threshold were collected
from a group of streams 0.8 km south of Kilmelford, which drain past Glenmore

{NMB483 1228} and one stream to the east of these (NM8660 1179},



The frenquency distribution of zinc in the regional stream sediments
shows a nearly lognormal distribution with a slight inflexion at just over
"D ppm {Fia. 1). The highly anomalous samples come from two areas, the
Glenmore streams, and the tributaries draining the north side of the Carn
Dearq and Tom Soilleir ridge (Fig. 6). This latter group may be related
to the high manganese content of the samples but not every high Mn sample
contains high Zn, and the zinc content is thought to be only slightly enhanced

hv the scavenging effect of Mn-oxides.

Arsenic has a lognormal distribution up to 35 ppm and a clearly anomalous
ponulation above 75 npm (Fig. 7) this latter population again comes from

the Glenmore streams (Fig. 8).

Because of the generally low levels of silver and the low analytical
precision at these levels only samples greater than 3 ppm are considered
significant and these are concentrated at the western end of the area covered.
There is a significant correlation with Pb, and silver probably occurs in

galena.

The areal distribution of iron and manganese has not been plotted as
they cannot be closely related to mineralisation. Manganese is anomalously
high (threshold graphically determined as 0.4% Mn) in the samples from the
streams draining Lochan Beinn nan Chaorach, the Carn Dearg to Tom Soilleir
ridge, and the three easternmost streams sampled. This pattern probably
refiects the outfall from peat areas where Mn is precipitated on a change of
rH and eH of the stream water. The high Mn content may affect the trace
element content and -is known to scavenge Co, Ni, Cu, Zn and Mo but, for example,
high Mo values are not related to high Mn contents. Iron has a lognormal
distribution up to a level of 8% (Fig. 7) and behaves similarly to manganese,

only one Fe anomaly is not coincident with high Mn.

Panned concentrates

The =30 mesh to ~100 mesh size fraction of the stream sediment was collected
by wet sieving and panned to produce a heavy mineral concentrate of about 25 gm.
Half this sample was ground and analysed by X-ray fluorescence spectrometry
and half retained for mineralogical analysis if required. The elements
determined on the panned concentrates were Ce, Ba, Pb, Zn, Cu, Ca, Ni, Fe,
Mn, Ti and As (Sb and Sn were below their detection limits in all the samples).
Table I gives the thresholds for each element which were determined graphically

using the methods described above and the anomalous samples plotted in Figure 9.



TABLE 1

% Samples

Element Threshold above Threshold
Ce (1 normal population)
Ba 1600 ppm 12
Pb 950 ppm 14
Zn 200 ppm 16
Cu 100 ppm 10
Ca {1 lognormal population with lower break at 2.0%)
Ni 120 ppm 7
Fe 16% 5
Mn 0.15% 10
Ti (1 lognormal population)

The frequency distribution of barium is Iognormal below 1600 ppm and
is probably related to the presence of Ba in the plutonic rocks of the area,
but above this threshold the graph rises steeply and barytes is probably
present in the panned concentrate. The streams with anomalous Ba are at
Garraron, Glenmore, Kames and one 1 km WSW of Tom Soilleir (Fig. 9). Barytes

is probably present in minor veins related to faults.

Lgad and zinc are anomalous in the same group of streams (Fig. 9) and
the pattern is similar to that shown by the stream sediments {Fig. 6) except
that the Kames and the easternmost streams are more highly anomalous. One
sample (ZCP 3297) from the Glenmore group of streams was examined mineralogically
for sulphide minerals and found to contain cerussite. This is probably the
weathering product of galena as trace silver was found to be present.
Sphalerite was not found and the Zn is probably adsorbed on the reddish iron

oxide coating of the weathered pyrite.

Copper in the panned concentrates shows a similar distribution (Fig. 9)
to that in the stream sediments with the Garraron and Lochan Beinn nan Chaorach
streams being highly anomalous and isolated anomalies on the Kames and Glenmore
streams. Mineralogical examination—of the panned concentrate from the latter
showved that chalcopyrite is present and it is probably distributed in minor

veins with Ba, Pb and Zn.

The anomalous nickel values are scattered over the area but on the Garraron
and Glenmore streams are probably connected with mineralisation, possibly

present in pyrite or magnetite or adsorbed on to secondary iron oxides. The



manganese distribution is alse fairly scattered and related to secondary

environmental effects.

Arsenic in the panned concentrates shows a similar distribution to
that of the stream sediments with a group on the Glenmore streams and a
scatter further west. No arsenopvrite was observed in the panned concentrate
and it must be assumed that the As is present in pyrite or adsorbed on to
the weathered iron ovide crust of the weathered pyrite. Nearly all the high
arsenic values are associated with high lead and zinc values except for the

one sample south of Tom Soilleir.

Water sampling

Thirty-millilitre water samples were collected from each sample site
and analysed by atomic absorption spectrophotometry for Cu. Water sampling
proved impossible in the summer of 1976 because of the dry conditions but
was completed later in the autumn when rainfall was very heavy. Probably
ba2cause of the excessive dilution by run-off the contribution from the
groundwater was so small that only three samples contained 0.0G2 ppm Cu or
above. These three samples are ail from the stream that drains the south
side of Carn Dearg but were all collected on the same day and may have been

affected by local weather conditions and a greater groundwater contribution.

Summary

Both the panned concentrate and stream sediment survey showed the
Garraron and Lochan Beinn nan Chaorach streams to be highly anomalous in
copper content. There is a close relationship in the follow-up sampling
of the Garraron stream between the values in the -100 mesh sediment and
the heavy mineral fraction showing that the source is contributing copper
to both phases. The source does not seem to be related to one horizon or
set of veins but seems to be contributing copper at least as far down as
the small north bank tributary of the Garraron stream. Molybdenum has
a closely similar distribution. Comparison of these drainage anomalies
with the geological map and the field investigqtion, which found disseminated
chalcopyrite and molybdenite in the small porphyry intrusion centred on
Lochan Beinn nan Chaorach, made this the target for the detailed soil and

rock sampling vhich formed the second phase of the investigation.

The distribution of the other elements which were determined is not
related closely to that of copper and molybdenum, except possibly zinc which
is significantly higher to the north of the intrusion and is here not
accompanied by lead. This is the only slight indication of an outer ‘'halo!

around the central copper-molybdenum anomaly. The group of streams by

Te



Gienmore, 0.8 km § of Kilmelford are anomalously high in Pb, Zn, Ba, As

and Aan. Mineralogical examination has shown a pyrite, cerussite (possibly
after galena), chalconvrite, and barytes assemblage which is probably due

to vein style mineralisation. Scattered small veins containing barytes,
calcite and galena were found outside the margins of the Lochan Beinn nan
Chaorach intrusion. Definite assignment of the group of anomalies at Glenmore

to this style of mineralisation would need more field investigation.

Detailed seil and rock survey

The target for detailed geochemical investigation was identified on
the basis of the drainage survey as the area between the Garraron stream

and Lochan Beinn nan Chaorach. A 100 metre rectangular grid was laid out

with o Nn4aQ 1o drm R
With & b3

, 1019. Using an A
auger, samples of the coverlying peat, the basal till, and a core of the sub-
cutcropping rock were collected. This initial grid survey was supplemented
by rock chip sampling of available outcrops to give A more detailed coverage
in critical areas. Generally there is a sharp two-fold division in the soil
profile with an upper organic-rich peat horizon and a lower grey silty-clay

till with clasts of the underlying rock.

The samples were analysed for copper, lead, and zinc by atomic absorption,
and molybdenum and arsenic by X-ray fluorescence spectrophotometry. Not
all three sample types were collected at each site as occasionally peat lay

directly on weathered bedrock or the auger failed to reach bedrock.

Peat sampling
The peat thickness is usually between 0.5 - 1.0m but increases in some
areas to a maximum of 5.3m. The samples were collected from the base of the

organic-rich layer avoiding any admixture with the till.

The frequency distribution of each element in the peats was studied
using the same graphical methods as in the drainage survey, plotting logarithmic
concentration against cumulative frequencykpercéntagé on a probability scale.
Lead and zinc both showed an apparently lognormal distfibution and are
both at fairly low levels, the 50% probability level for Pb is 15ppm and

Zn 20ppm. They are therefore not considered further.

The copper distribution shows two inflexion points at 120 and 260ppm and
a lognormal relationship below and between these points (not illustrated).
Isopleths were therefore chosen at 125 and 250ppm with 10% of the samples being
above this upper limit. The areal distribution (Fig. 10) shows an irregular
pattern except for a concentration of high values to the NE of the lochan

and peak 100m E of the origin.



Molvbdenum has an irreqular distribution with several steps in the
cumulative freauency curve but there are clear inflexion points at 7.5 and
15prm, 8% of the samples being above this upper level. The areal distribution

is similar to that of copper (Fig. 11).

Till sampling

The thickness of the till varies from 0.2 to over 6.0m but most commonly
from 0.5 to 1.0m. It is usually grey or brown in colour, occasionally yellow
where it overlies rotted mineralised porphyry, and the matrix is a silty clay
with stony clasts of the underlying bedrock. No exotic fragments were noted
and all the till appears to be locally derived and with only minor downslope
movement. A limited development of possible lacustrine clay was found at

iocations 300N OOW and 200N OOW which are in a large peaty depression.

Copper in the tills has a lognormal distribution up to 350ppm and is again
linear above this inflexion point up to another slight break at 700ppm (Fig. 12)
with the top 6% of samples above this level. a"l‘he concentrations chosen as
isopleths on the grid were 175 (the median value), 350, and 700 ppm Cu.

Samples with Cu exceeding 350ppm are concentrated around the east of the

lochan with occasional highs to the SW and NE (Fig.13).

Molybdenum has breaks in the frequency distribution at about 7.5, 15 and
30ppm. The areal distribution is complex, with a broad zone (greater than
15ppm) visible, running NE-SW and nearly coinciding with the limits of the

porphyry (Fig. 14).

Rock sampling

The cumulative frequency distribution of copper is shown in Figure 15
and its strongly stépped nature can be seen. The reasons for the presence of
several lognormal populations are not known unless it is a feature of the
mineralogy of the most hydrothermally altered porphyry. The 200ppm isopleth
follows the margin of the porphyry (Fig. 16) but the higher Cu level forms an
area straddling the centre of the intrusion, wifh a possible 'ring' feature
to the east of the lochan. Two distinct areas are enclosed by the 800ppm
isopleth one immediately east of the lochan and one further east crossing

the headwaters of the Garraron stream.

The molybdenum frequency diétribution has inflexion points at 10 and 3Oppm
{(Fig. 15) and isopleths of 10, 20 and 30ppm were chosen. The lower isopleth
outlines an irregular area in the centre of the porphyry intrusion and the
higher levels outline the area to the east of the lochan. Peak anomalies for

copper and molybdenum are thus coincident (Fig. 17).

9.



Arsenic, which was not determined in all the rock and drill samples, has
2 nearly normal porulation up to 20ppm and another inflexion point at 4Oppm
{Fig. 15). Samples with greater than 20ppm As form a peripheral area around
the central copper and molybdenum anomaly and thus might be a reflection of
arsenopyrite in an outer pyrite halo. No significant Pb or Zn variation
wvas found and no discernible Pb or Zn halo, which has been reported in some

'copper-porphyvry! deposits.

Summary

Comparing the maps of copper values in peat, till and rock there are
obvious differences. In general, high values in peat are only present in the
low lying areas where the peat fills hollows and receives an influx of
surface and ground water. Upland peat appears relatively leached even directly
over mineralisation. The most marked difference between till and rock values
is around BH1 where high rock values have no corresponding till anomaly.
In this region the till was particularly thin‘and developed over a broken
rock rubble. There may be a slight bias in the rock sampling here due to
collecting from mineralised outcrops. The till over this upland area is of
strictly local origin the bulk of the material having moved only a few tens
of metres. Residual debris produced by sub- and post-glacial weathering
is incorporated. Enhanced values in the till are noted in areas of water
logged ground particularly about the stream flowing out of the lochan.
Downslope solifluction may also have caused translation of some of the
anomalies. Metal values found in till and bedrock are broadly similar, a
feature found generally in other prospects examined in this environment.
Comparison of metal. concentrations in samples from the upper and lower portions
of auger holes drilled upto 1.6m into the bedrock showed a slight increase

with depth. This may be the result of near surface leaching.

Molybdenum distribution exhibits many of the features discussed for
copper, noticeably again the lack of an anomaly in the till around BH1.
Consideration of both the copper and molybdenum in rock distributions does
indicate the existence of an annular pattern of high values centred around
region of low values c250m eggg’of the lochan. These are caused by the
presence of disseminated sulphide, predominantly pyrite, and need not
necessarily be coincident with high levels of copper and molybdenum.

uch an annular pattern of geochemical anomalies is often associated with

disseminated mineralisation of porphyry style.
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Biscussion

A comparison with the disseminated copper nrospect at Coed-y-Brenin
{Rice and Sharp, 1976) shows that the levels of copper in stream sediments
are higher than at Kilmelford (threshold: Coed-v-Brenin 300 ppm Cu,
Kilmelford 90 ppm:; peak values: Coed-y-Brenin >1200 ppm Cu, Kilmelford
%30 ppm Cu). However thresholds of the soil anomalies are similar;
Kilmelford (Peats) 250 ppm Cu, and 7.5 ppm Mo; Coed-y-Brenin (Soils) 300 ppm
Cu, 10 ppm Mo. Panned concentrate sampling at Coed-y-Brenin produced a large
scatter of copper anomalies (Cooper, 1976), probably related to old mining
activity which is absent at Kilmelford and there is a close correspondence
between panned concentrate and stream sediment values. Water sampling was
disappointing at Kilmelford and anomalous samples did not coincide with the

stream sediment and panned concentrate anomalies.

The differences between the two Areas are probably related to the more
intense pyrite halo around the Coed-y-Brenin porphyr&. The resultant lowering
pH of the stream water because of the weathering of this halo enhanced the
solution of copper. The stronger copper anomalies in»the stream sediments at
Coed-y-Brenin may be related to the greater solubility of copper and the

subsequent fixaticn on organic material and iron oxide precipitates.

PHOTOGEOLOGY

Photogeological studies were undertaken in order to expedite tﬁe field
mapping (Fig. 18). Good quality air-photographs of the region are available
on a scale of 1:10,000. The photographs which provide stereoscopic coverage
of the area of detailed investigation are Nos. 4240-4243 from sortie No CPE/

SCOT/327 (1948).

The mineralised intrusive complex centred on Lochan Beinn nan Chaorach
is readily distinguished on the air photographs from the surrounding
metasediments. The latter are characterised by northeasterly striking
lineaments, locally distorted around the margins of the intrusion and form
relatively rugged ground with a pronounced, sub-parallel, topographic

alignment.

The area occupied by the intrusive rocks is distinguished by slightly

" less rugged, but more elevated topography and is bounded to the north and

south by well-defined breaks of slope. To the northeast and southwest, the
porphyritic component of the intrusion narrows into a series of dykes which

are less easily discerned on the air photographs.
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Both the Dalradian metasediments and the Caledonian intrusive rocks are
traversed by part of the Mull Tertiary dyke swarm, identifiable on the photo-
graphs by numerous pale-coloured, sub-parallel streaks which reflect vegetation
changes from heather to deer-grass along the sub-outcrops of many of the
dvkes. The dyke traces traverse the area on a regional strike of approximately
NiSOOE. Stereoscopic study shows that the dyke traces can form both positive
and negative features; the larger multiple dykes however, appear to be more
susceptible to erosion and water-courses in the northern and eastern sectors

of the area frequently follow their outcrop.

Two prominent photolineations coincident with the northwestern and

northern margins of the granodiorite portion of the intrusion are presumed to

be faults and form marked scarp features striking at NBSOE and N95°S respectively.

Associated with the porphyritic component‘of the intrusion, two sets of
faults at N60°E and NBSOE are evident on the photographs as well-defined
valleys along the southern margin of the complex. 'There they provide a local
control on the drainage pattern which comprises a series of small subsequent
streams draining to the southwest. On the western margin of the intrusion,
the photographs show a marked increase in the incidence of Tertiary dykes.
These are associated with a topographic low which straddles the watershed
on a strike of N150°E and is likely to reflect a fracture zone along the

contact of the intrusion with the adjacent hornfels.

The intersection of this NNW striking fracture-zone with the NE and ENE
striking faults is visible on the LANDSAT photographs as a faint but
discernible stellate pattern to the south of Lochan Beinn nan Chaorach. In
the field their intersection is marked by a strong negative topographic

feature and poor outcrop.

Stereoscopic study reveals the presence of. several additional but less
pronounced lineaments within the southern porphyritic portion of the intrusion.
These generally adhere to the N35°E - N60°E strike directions and field
mapping suggests they trace the outcrops of minor faults and/or porphyry

dykes.

FIELD MAPPING

Rapid reconnaissance field mapping was undertaken on a scale of 1:2500
in October and November 1976 over the mineralised area delineated by the
geochemical soil-grids. In the central part of the area, the mapping was
tied into the 100m grid squares used for the geochemical surveys (approximately
1 kmz). In outlying areas, outcrops were identified from air-photographs

enlarged to a scale of 1:2500, and data were transferred to the relevant

12.



1:10,000 ordnance survev sheets (Nos. NM8 1SW, NMBONW), enlarged to a similar
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sampling of the sub-outcrop using a powered auger. The results of the work

are presented in Fig. 19.

For the purpose of mapping, the following rock-types were regarded
as mappable units: hornfels, granodiorite, dacitic porphyry, breccia and

Tertiary dykes.

A strict time limit for the work did not permit the mapping of distinct

lithological horizons within the hornfels and no attempt was made to map the
several intermediate and acid differentiates which occur within the granodiorite
component of the intrusive complex as these are too poorly exposed and perhaps
too erratic in their distribution.  The sheets and dykes which constitute

the porphyritic component of the complex were mapped as a single unit.
Delineation of hvdrothermal zones and the extent of sulphide mineralisation

did not fall within the scope of the mapping:prOgrAmme. A total of 59 rock
samples was collected for mineralogical examination and their petrographic
descriptions including alteration type together with locations are included

as part 1. of Appendix III,

Description of major rock tvpes

Hornfels
Mapping of the Dalradian metasediments was confined to delineating the
hornfels contact with the intrusive rocks. The outer limits of the contact

aureole were not mapped.

In appearance the hornféls is characterised by dark grey biotite-rich
pelitic bands alternating with paler, greenish-grey calc-silicate hornfels.
Adjacent to igneous contacts the hornfels assumes a streaked appearance with
veins and wedges of pink cherty quartz becoming prominent. On the south-
vestern margins of the granodiorite the contact is generally fairly sharp
and where exposed the hornfels frequently forms small zones of biotite -
schist interdigitated with tongues of granodiorite. A strong topographic
linear feature along the northern margin of the granodiorite suggests that
the contact there is faulted but this could not be éonfirmed at outcrop.
The eastern contact of the hornfels with the granodiorite is very poorly
exposed, The line of contact on the map is based on a break of slope
and has been tentatively traced along the northern edge of an extensive

waterlogged flat.

13.
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The southern contact of the hornfels with the porphyry is largely
controlied by faultinag but elsewhere it is characterised by the development

of intrusive breccias.

In the central., most poorly exposed sector of the area, sporadic outcrops
of hornfels are believed to represent rafts and screens of country rock
within the intrusive complex. Their limits on the map are based largely on

tonographic features shallow auger drilling and photogeological interpretation.

Disseminated sulphide, principally pyrite, is present in variable
amounts throughout the hornfels, but does not normally exceed 2% by volume.
There is however a perceptible increase in sulphide content towards the

margin of the porphyritic portion -of the intrusion.

Granodiorite.

Rocks of predominantly granodiorific composition occupy an area of
approximately 0.5 km2 to the north and west of Lochan Beinn nan Chaorach.
In addition, several small masses have been ;apped within the porphyritic
unit to the south, but the precise relationship of these isolated masses to
the porphyry unit has not been elucidated. The granodiorite suite of rocks
ranges in composition and iexture befween fine-grained dark-grey quartz
diorites through typical granodiorites to fairly coarse-grained pink
adamellites. The gradational transition between these differentiates in the
field, combined with a general paucity of exposures, precluded them from
being mapped as separate units. There is some evidence to suggest however,
that the more acid differentiates are more prevalent on the southeastern

margin of the granodiorite and in the isolated masses within the porphyry unit.

Adjacent to the porphyry, the granodiorite is locally hydrothermally
altered with development of sericite and quartz veining, otherwise it is
relatively fresh in appearance and alteration is limited to the partial

replacement of hornblende and biotite by chlorite.

Sulphide content of the granodiorite is variable but does not normally
exceed 2% by volume and is usually less than i%. Pyrite predoﬁinates but
chalcopyrite has been observed at outcrop in small veinlets near the. contact
with the porphyry unit, and in isolated outcrops of fresh-rock on the north

western margin of the intrusion.

Dacitic porphyry

Biotite-feldspar porphyries of dacitic composition occupy an area of
0.6 km2 to the south and east of Lochan Beinn nan Chaorach. The area of
porph. *itic intrusive rocks is roughly rectilinear in outline With’a long

axis conformable to the regional NNE Dalradian strike and with long and short
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dimensions of 1577m and 4530m respectively.

Within the central and southern sectors of the unit,pervasive hvdrothermal
alteration and deen surface weathering make it difficult to distinguish between
individual sheets and dykes except in one case where heavily zoned feldspar
meqacrysts enable a late-stage porphyry dyke to be traced fairly consistently
over several tens of metres. Scattered feldspar porphyry dykes also cut the

granodiorite unit to the north.

At the southwestern limits of the complex the porphyritic rocks thin
out into a series of individually recognisable dykes separated by broad
breccia-zones of probable intrusive origin. At the north eastern limit,
similar brecciation is present but less extensive. Hydrothermal alteration
is also weaker and two fairly distinctive-porphyries-can be recognised; a —-
salmon pink chloritised variety and a second, pale buff, non-biotitic, fine-
grained porphyry or felsite. SW of Lochan Beinn nan Chaorach the 1limit of the
porphyry unit is poorly exposed but is presumed to abut directly against
the granodiorite unit. Northeast of the loc;an, outcrop is again poor and
the exposed limits of both units are separated by an extensive waterlogged
flat thought to be underlain by a hornfels embayment. Along the southern
edge of the flat the porphyry unit is represented as a series of thin,
brecciated sheets or dykes separated by screens of hornfels which form

pronounced sub-parallel ridge features,

The porphyry/hornfels contact along the southeast margin of the intrusion
is frequently complicated by faulting. Many of the faults within the
porphyry are associated with strong silicification and veining of the

wall-rock.

Sulphide mineralisation within the porphyry frequently exceeds 2% by
volume, with pyrite far in excess of chalcopyrite. The sulphides are
disseminated, and in small strings and flecks in quartz veinlets, and show

a perceptible increase adjacent to the faults.

Breccias.

Both tectonic and intrusive breccias havé been recognised in the course
of the mapping, the former associated with narrow, linear fracture-zones
within the porphyry and adjacent hornfels, and the latter forming broader

zones on -the margins of the porphyry.

The tectonic breccias generally comprise angular fragments of countr&
rock (up to 95%), normally set in a matrix of hydrothermal quartz and calcite.
The intrusion breccias comprise a mixture of sub-angular fragments and

comminuted granules of hornfels, porphyry and occasionally granodiorite, in
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some cases set in a felsitic matrix. Flow-banding is cormon and disseminated

sulphides (pyrite and chalcopyrite), may exceed 2% by volume of the rock.

Tertiary dykes

Dykes of Tertiary age form extensive swarms which cross the area on a
strike of N BOOW. They are predominantly basaltic in composition, have a
medium grain size and are frequently vesicular. In most instances they do
not exceed 1 or 2m in width. Occasional larger dykes, up to 10 in width, do
occur and vwhere exposed, are generally composite and sometimes characterised
by spheroidally weathered centres. A larger Tertiary dyke intersected at
the base of drill-hole 2. proved to be crinanite. The position of the dykes

was based largely on aerial photographic evidence.

Hvdrothermal alteration

Regional low-grade metamorphism of the Dalradian rocks masks fhe extent
cf hydrothermal alteration of the contact aureole. Within the intrusive
complex, alteration of the granodiorite is weak and is principally confined
to the porphyritic unit. This consists largely of an extensive; but
erratically distributed sericite/huscovite_alteration associated with
silicification and quartz-carbonate vein stockworks. Weakly sericitised
patches are characterised by the retention of primary biotite and the
development of kaolinite and dolomite after plagioclase. Deep surface
weathering and extensive limonitic staining after sulphides prevents the

positive identification of the various alteration types at outcrop.

Mineralisation

The mapping has shown that disseminated sulphides are present throughout
the intrusive complex and surrounding hornfels and that the focus of mineral-
isation is within the porphyry unit to the south and east of Lochan Beinn

nan Chaorach.

Pyrite is the predominant sulphide mineral with minor amounts of
chalcopyrite. Molybdenite and bornite have been recorded occasionally in
sma;l veinlets within the more altéred rocks of the ﬁorphyry unit. The
total sulphide content of this unit rarely exceeds 5% but frequently ranges

between 2 and 3%.

Within the hornfels aureole to the west of Beinn Chaorach .a small mineral-
ised vein carrying galena, cerussite, anglesite and barytes, in massive
calcite gangue, is exposed in a small stream - section (NM8080 1014). Galena
also occurs with specular hematite as thin veinlets within brecciated phyllite

exposed in ““e road-cutting near Arduaine to the northwest (NM799 106).
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DIYAMOND DRILLING

A limited amount of diamond-drilling to test the major geochemical
anomalies was undertaken during the winter of 1976-77. A drilling contract
was awarded to Rockfall Company Limited of Glasgow and investigations with

a Craelius D750 rig commenced on the 29th October 1976.

Obligations towards land-owners and other constraints imposed a
considerable limit on the amount of drilling which could be undertaken and
the programme was scheduled for completion by the end of December 1976. In
the event drilling was protracted into February 1977 and two holes were

completed with combined depths totalling 358.83m.

The principal target was the high coppef anomaly in rock immediately
east of Lochan Beinn nan Chaorach (Fig. 16). A preliminary IP traverse
across the area showed significant chargeability with an increase in intensity
to the northeast. To test this anomaly, BH2 was sited at NM8149 0992 at an
inclination of 60° and an azimuth of 20° true nortﬁ. No significant copper
mineralisation was encountered beyond 114m and the hole was stopped at a

depth of 174.20m.

A second drill-hole, BH1, was sited further east at NM8195 0981 to
investigate a further area of high copper in rock. BH1 was inclined at 50°

on an azimuth of 352%0 (true north). A second objective for this drill-hole,

to assess the relationship between mineralisation and the prominent fault
200m to the north of the drill collar, was not realised owing to slow
drilling rates and poor core recovery at the base of the hole (184.63m).

Coring in BH2 was completed on the 1st February 1977.

Wireline equipment was used to recover the core and except in the broken
ground encountered near the collar in both drill-holes, recovery was good

and generally exceeded 98%.

Tropari surveys of both holes provided the following information:-

Depth Inclination = Azimuth
BH1 0.00m v 50° 352%° (true north)
102.00m 49° 351%0 " "
BH2 0.00m 60° 20° (true north)
114.00m 59° o 19%0 " "
174.00m 58é‘ . 29° " "
17.



Prill-core wvas logged and split in a rented cottage at Garraron Farm
and samples of core were sent to the Analytical and Ceramics Unit of the

Geochemical Division for analysis.

Except for some Tertiary dyke intersections, the whole of the core from

both drill-holes was sampled, generally in 2m lengths. After conventional

. preparation, every sample was analysed for Cu, Pb, Zn by atomic abserption

spectrometrv and for Mo and As by X-ray fluorescence spectrometry. Selected

samples were also assayed for Au. (A.A.S).

Detailed core-logs including descriptive geology and assay results are
presented as Appendix II. Except in certain samples towards the base of
BH2, levels of Pb and Zn are consistently low (averéging 20 ppm and 40 ppm

respectively) and have been omitted from the core-logs.

Geochemical, geophysical and geological data for BH1 and BH2 are depicted
graphically in Figures 20 and 21, Hydrothermal alteration and sulphide
mineralisation encountered in both drill-holes are discussed in general
terms iﬁ the section on mineralogy and detailed descriptions of selected core-

specimens are included as parts 2 and 4 of Appendix III,

Average assay results for copper from BH1 and BH2 ranged between 0.04%
and 0.1%. Several samples provided copper levels in excess of 0.2% with a
maximum assay value of 0.34% Cu from a 2.15m sample of porphyry at a depth
of 34m in BH2.

Average molybdenum assays ranged between 0.001% and 0.003% in BH1, but
in BHZ2 the levels are higher with a maximum of 0.04% Mo at 79m.

MINERALOGY . g
Mineralogical examination of specimens of outcrop and drill-core was

carried out to elucidate the type of mineralisation associated with the
intrusive complex centred on Lochan Beinn nan Chaorach. Investigations

were made by petrographic examination of polished and covered thin-sections
and results of this work are presented in Appendix III. 1In addition, X-ray
diffractometry provided identifications of spécific minerals (D Atkin), énd
assisted in establishing the validity of the optical methods used to identify

the principal mineral types (A Shilston and D J Morgan).

Manual XRF (D J Bland) provided preliminary information on certain element
fations in the surface rocks and showed that the pervasive sericite/kaolinite -
~.teration of the porphyry unit is marked ﬁy a rapid depletion of zinc, more
gradual depletion of calcium and strontium, an increase in potassium and
rubidium, and wiue fluctuation in barium content. There is no significant

increase in alumina associated with the development of kaolinite.
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Hydrothermal metasomatism has apparently added K, Rb, Hzo and H-,'to
the system whilst subtracting Ca, Sr,'and probably Ti. The elements, Si, Fe

Mg and Na were not investigated.

Petrography of the major rock-types

Country rocks
Specimens examined included hornfelsed siltstone, sandstone and feldspathic
sandstone. Of these, siltstone baked to a biotite-rich hornfels is the most

common. Calcareous, pelitic and brthoquartzitic types were observed.

Granodioritic series

The -rocks consist essentially of labradorite-andesine plagioclase, quartz,
orthoclase, biotite and hornblende with accessory apatite and small amounts of
primary oxide minerals. In the most basic rock types the gquartz content is about
2%, orthoclase is a minor constituent, and hornblende is more abundant than
biotite. Where the quartz content is of the order of 10% an appreciable
orthoclase content is found and biotite is the major mafic constituent. Since
plagioclase is still dominant over orthoclase in thése rocks they have been
termed biotite-granodiorites. They grade into adamellites with increase in
quartz and orthoclase and the virtual disappearance of hornblende. xamples of
extreme differentiation to granite are rare but do occur. Specimen CZR 2556 is

a monzonitic adamellite crossed by late-stage granite veins.

It is probable that these rocks were formed by progressive fractionation

of an andesitic or tonalitic parent magma.

Felspar-biotite porphyries

Strong hydrothermal alteration has made the original composition of the
porphyritic rocks difficult to ascertain, but it is likely that they were
origihally tonalitic or dacitic porphyries rich in plagioclase and biotite.
Quartz phenocrysts occur consistently but in very small numbers. Hornblende
phenocrysts have been located in the freshest specimens but being susceptible
to alteration their original abundance remains uncertain. Orthoclase phenocrysts
are generally rare, apatite microphenocrysts are common and zircon is a

frequent accessory. -

It is unlikely that the porphyries differ greatly in overall composition

from the coarse-grained rocks.

Breccias.
Those specimens examined consisted typically, of sub-rounded fragments of

hornfels, porphyry and granodiorite in matrices of comminuted rock rich in (..artz
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and chlorite or felsite. The breccias lack the appearance of sedimentary
breccias and were possibly formed during explosive gas release along fractures

which were exploited by the sheets and dykes of porphyrv.

The fragments of porphyry contained in the breccias provide evidence to

support a multiple intrusion interpretation for the complex.

Tertiary dykes 7
Specimens of Tertiary dyke .rock proved to be olivine basalt, dolerite with

accessory olivine, and porphyritic crinanite.

Hvdrothermal alteration

Hydrothermal alteration and associated sulphide mineralisation constitute

the two most important mineralogical features of the intrusive complex and
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phases of alteration have been recognised; an earlier, predominantly sericitic
alteration and a later phase in which kaolinite is the dominant secondary
mineral. The development of both is closely related to the degree of quartz
and/or carbonate veining. The occurrence of dolomite veins and the frequent
presence of dolomitic carbonate replacing plagioclase felspars are enigmatic

features of the hydrothermal alteration.

Sericitic alteration; plagioclase felspars show partial conversion to
sericite but frequently retain remnant albite rims. Primary orthoclase,
vhere identified, shows little alteration but most primary mafic minerals
have been converted to interlaminated muscovite/calcite pseudomorphs. Some
secondary quartz has developed but secondary orthoclase and biotite are absent.
Hematite, pyrite and goethite are present and are all of secondary origin.
Partial silicification of the sericite-rich rocks adjacent to quartz-veins is
common and where well-developed, the rocks become pinkish-grey or flesh-pink

in colour and are often hard and splintery.

Kaolinitic alteration; plagioclase phenocrysts are partially or completely
made over to kaolinite and dolomite. Both minerals are prominent in the
groundmass although orthoclase tends to resist alteration. Primary biotite
remains relatively unaltered. Veins of kaolinite with varying amounts of
dolomite and quartz are common and occasionally were found to contain the
clay mineral dickite. The alteration is éharacterised by white powdery,
kaolinised felspar and fresh biotite plates which impart a speckled appearance
to the rock. This is best seen in numerous intersections in the first drill-

hole (BH1).
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Composite sericite-kaolinite alteration: combihe§ features of both
sericitic and kaolinitic types. It is common in the porphvritic rocks but
rare in the coarse-grained rocks. 1In thin—section secondary uscovite and
sericite are evident but in addition there is a pronounced kaolinite
(+ dolomite) alteration of the feldspars, and muscovite has frequently been
converted to a colourless, low-birefringent clay mineral. The alteration

imparts a greenish-grey colour to the rock which is relatively soft.

Chlorite alteration; deuteric chlorite-calcite alteration of the
granodiorites is widespread away from the porphyries and in masses included
as screens within the porphyries. It is also seen in certain specimens of
the clasts within the breccias. The chloritised rocks are barren except where
traversed by sulphide-bearing quartz veins within envelopes of sericitic

alteration.

Potassic alteration: secondary orthoclase and biotite have not been identified
except in one specimen from BH1 (103.00m), where coarse crystals of orthoclase
have grown in porphyry otherwise showing strong quartz veining and composite
alteration. A sample of drill-core at this intersection provided a copper

level of 0.2%.

Hydrothermal veins

Veining is common throughout the mineralised area and it is clear that fluid
passage along the veins has been a major factor in the development of mineralisation
and alteration. At least four distinct sets of veins have been recognised. The
first two, grey chalcedonic quartz and later, white quartz veins, are associated
with the main phases of alteration (a sericite/kaolinite composite). A third
set, kaolinite/calcite/dolomite veins, is associated with advanced development
of kaolinitic alteration. Finally, spidery hair-veinlets of calcite are
widespread but are not associated either with the alteration or the development
of sulphide minerals. Quartz veins rarely exceed 1cm in thickness and often
form thin veinlets (1mm). No preferred vein directions could be gauged from
core-sections, and the more prominent veins generally form stockworks with local

brecciation of the porphyry.

Mineralisation

Sulphide minerzlisaticn is intimately related to the hydrothermal alteration
and veining. Three stages of ore deposition appear to have occurred. Initial
development of pyrite in very fine disseminations and veiniets is closely
associated with the sericitic alteration. At a slightly later stage, chalcopyrite,

bornite, molvbdenite and pyrite were deposited aleong with composite sericite/



kaolinite alteration. Later kaolinitic alteration and associated veins carry
patchy developments, often on veins or vein-like zones, of pyrite and molybdenite.
It is likely that arsenopytite was deposited with the early pyrite, but the
relative positions of galena and sphalerite which occur very locally in BH2,

have not been elucidated.

Pyrite is the dominant sulphide mineral often occurring in amounts between
1% and 5% by volume but rarely exceeding 5%. Chalcopyrite, bornite and molybdenite

are present in minor amounts and galena and sphalerite are rare.

Mineralisation is controlled on a large scale by the limits of the porphyry
unit and on a small scgle by the intensity of quartz/carbonate veining and
associated alteration. This is well illustrated in BH1 by specimens in which
mineralisation shows a zonal'relationship to quartz veins (e.g. specimens
from 76.05m and 94.74m). Thin sections show symmetrical zones of alteration
arranged about the aquartz veins which are themselves barren (Fig. 22). Copper
and molybdenum minerals are confined to the zone of mixed sericite/kaolinite
alteration. A further specimen from BH1 (63.50m) showed a quartz vein separating
sericitic-pyrite porphyry from kaolinised porphyry bearing chalcopyrite and

molybdenite.

;n BH2 where zones of composite alteration are associated with quartz and
carbonate veining, chalcopyrite and molybdenite are significant. By contrast, a
widespread but patchily developed, intense sericite-muscovite/kaolinite dolomite
mineral assemblage intersected between 120m and 174m in the same drill-hole is
not accompanied by silicification or veining, and sulphide mineralisation is
restricted toApyrite with very local development of arsenopyrite, galena and

sphalerite and only rarely, chalcopyrite.

The overall scheme of alteration and mineralisation is depicted in Figure 23.

GEOPHYSICAL SURVEYS

Measurements of magnetic field, induced polarization (IP) effect, and
resistivity were carried out by C Johnson and M Parker in October 1976 along the
two lines A and B centred on the sites of the two proposed boreholes (shown
in Fig. 19). As the boreholes were completed, downhole measurements of IP effect,
resistivity, and self potential (SP) were carried out by C Johnson and F Collar
in December 1976 and February 1977, in order to correlate surface and downhole

geophysics with the geological and mineralogical borehole logs.

Measurements

For the ground surveys, Huntec Mark 3 IP equipment wvas used to measure

chargeability and resistivity with a dipole-dinole array and dipole length 50m,



for n=2 to 6 dipole lengths (centre to centre dipolec separation)., Charaecability
was defined as the time integral of the decay voltage (normalised with respect

to the transmitter voltage), measured betveen 240 and:11h0ﬁs after termination of
a two second square wvave transmitted puise. For the downholie surveys measurements
were taken at metre intervals using a pole-dipole array with one‘current electrode
at the base of the sonde, two potential electrodes 0.5m and 1.0m above this,

and the second current electrode on the groundrsurface approximately 50m from

the borehole or effectively at infinity,coﬁb;fed with the electrode separation

on the sonde. Total magnetic field was measured at 10m intervals along the

lines using a Geometrics proton magnetometer.

Results » )
Magnetic field profiles, chargeability and resistivity pseudo-sections, and
borehole positions for lines A and B are shown in Figs. 24 and 25. Chargeability,

resistivity, and SP logs for BHS 1 and 2 are shown in Figs. 26, 27 and 28.

Line A
A zone of high chargeability and low resistivity occurs at the southern
end of the line near the boundary between Dalradian metasediment and the porphyry
intrusives. A second zone of high chargeabiiity occurs ;t'muanorthern end of
the line within metasediment and porphyry. These anomalous zones may be caused
by disseminated sulphides from porphyry style copper mineralisation and the highest

IP anomalies probably reflect a pyrite zone.

The low resistivity in the south may be caused by metasediments separated
from higher resistivity intrusives by the fault at 120m S. The low resistivity
zone dipping S from 300m N is caused by metasediments within intrusives,

bounded at their southern margin by a fault zone at 220m N.

A comparison of the IP and Cu analysis logs for BN1 shows that all Cu
anomalies greater than 1000 ppm correspond to chargeability and resistivity
anomalies (depths 10-20m, 47m, 80m, and 95-100m). The high Cu anomalies of
over 2000 ppm at 95-100m correspond with high chargeability, althodgh dolerite
dykes at 106-107m and 108-109m increase the IP anomalies in this zone.
Chargeability anomalies with no associated resistivity anomalies occur at 22m 28m
and 149m. The irregularity of the resistivity log is explained by variations
in composition or alteration of the rock, degree of mineral dissemination,

and the presence of fracture zones.

Disseminated chalcopyrite and pyrite are visible in the core and both will
contribute significantly to the IP effect. Thus the correlation between the IP

effect and Cu concentration implies a correlation between concentrations

L]
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of chalcopyrite and pyrite.

BH1 is situated near the margin of the chargeability high at the south
of line A, The low chafgeability background throughout the borehole log
is consistent with the low values north of the anomalous zone of the
pseudo section. The position of the borehole anomaly at 100-110m depth is
consistent with the higher anomaly at 75m Nﬂgn»nsﬁ, which may therefore be
associated with high Cu and pyrite in the felspar porphyry and mineralisation

in the dolerite dykes.

Line B

Chargeability values are high throughout the pseudo~-section, but the main
anomalous zone occurs over the granodiorite at 200-300m NE, broadening at depth
into the porphyry and the metasediments. The anomaly is associated with low
resistivity at depth and may be caused by sulphides in disseminations and
veinlets although again the highest chargeability values would probably indicate a

pyrite zone. v

At the SW end of the line, a zone of low resistivity may be attributed to
the fault at 410m SW, or the dolerite dyke at 375m SW. Further NE, a similar
zone of lov resistivity is probably associated with dolerite dykes at 310

and 275m SW,

The chargeability log for borehole 2 is very irregular with numerous high
peaks from O0-100m depth, and smaller peaks below 100m. The Cu analysis log
indicates that nine of the fourteen Cu anomalies greater than 600 ppm correspond
to chargeability and resistivity anomalies (depths 10m, 27m, 33m, 43m, 69m,
75m, 88m, 94m, 166m), although the magnitudes of the chargeability anomalies
do not relate to the magnitudes of the associated Cu anomalies. Dolerite
dykes at 25m and 115m depth produce high chargeability, low resistivity peaks.
Low resistivity below 115m is caused by the occurrence of up to 10% cubic pvrite
together with a lack of silicification of the~rock; and many of the high
resistivity peaks abowe this depth can be correlatedwith very strong silicific~-
ation. This may explain the high resistivity associated with the high chargeab-
ility zone at 75-00m. The SP log shows several distinct anomalies above 110m,
all with associated chargeability peaks, and several with associated Cu anomalies.
The SP anomalies may indicate the more massive sulphide occurrences'thch would

be predominantly pvrite.

The IP anomalies in BH2 are attributed mainly to disseminated pyrite,
associated with smaller amounts of chalcopyrite above 110m, where the higher IP
anomalies occur. Below 110m lower chargeability wvalues are associated with trace

amounts of chalcopyrite and pyrite, with disseminated cubic pyrite producing

Olfc
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small chargeability and lowver resistivity.

BH2 dips toward the sbuthern margin of the main chargeabiiity high at
the NE end of line B, although slightly offset to the N. Moderately high
chargeabilities abovevilom depth in borehole Z'are consistent with pseudo-
section values for n=2 to 5, which can therefore be explained by disseminated
pyrite with some chalcopyrite. Below 110m the borehole IP anomalies decrease,
indicating that the sourceof the main anomalbﬁéréﬁargeability zone of the

pseudo~section was not intersected.

Magnetics

Total magnetic field profile for line A shows sharp anomalies of secveral
hundred - gammas magnitude, generally bositive to the S And negative to the N,
which can be attributed to normally magnetized steeply dipping dolerite dykes
of the Tertiary dyke swarm. >Infefred positions of the dykes are shown in
Fig. 22, and those at 75m and 120m N are confirmed in borehole 1. The small
positive anomaly at 240m N is caused by an electric fence, and the anomaly from

300-350m N is associated with metasediments.

Line B shows a much more irreqular magnetic profile with sharp anomalies of
up to 1500 gammas magnitude, attributed to the numerous Tertiary dykes vhich

are known to cut this line.

The magnetic profiles give no indication of other intrusive rock types, or
the presence of pyrrhotite in areas of high chargeability, although any such

effects might be masked by the steep gradients due to the Tertiary dvkes.

Discussion

The IP anomalies of the ground surveys are caused by disseminated sulphide
found throughout the porphyry intrusives and the margins of the metasediment.
Very high chargeability values.at each end of lines A and E’indibaie zones of
enriched pyrite with minor chalcopyrite and other sulphides. The IP and SP
downhole surveys could not confirm tﬁis as the bore-holes Qere not sited to
intersect the main IP anomalies. They do indicate however, that pyrite is the
main cause of the. very localised doﬁnhole anomalies and a close éssociation
of the pyrite with minor chalcopyrite is apparent from the core analyses. This

association is particularly strong in BH1.

The suggested enriched pyrite zones‘at the ends of lines A and B may be
intersections of a pyrite 'halo' occurring within the porphyry and across its
boundaries with the metasediment to the south, and granodiorite to the west.
This is in general agreement Qith the form of results from the broader scale

IP surveys carried out by companies in 1971-197h4,

1]
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DISCUSSION AND CONCLUSIONS
The investigations have demonstrated quite clearly that the intrusive
complex exhibits many of the features associated with’ porphvrv copper style

mineralisation.

The calc-alkaline compositioh of the complex, the size and extent of the
porphyritic component, the evidence of some structural control, the presence of
intrusive breccias, disseminated sulphides and pervasive hydrothermal alteration,
are all features of the Kilmelford intrusiom which-also typify many of the
well known porphyry copper deposits elsevhere in the world (Lowell and Gilbert,
1970). . |

The sulphide mineralisation in the form of blebs and veiniets associated
with quartz/carbonate vein stockworks, and the pervasive hydrothermal alteration,
are perhaps the most important of the above features. Four distinct alteration
zones are recognised by Loweil and Guilbert:; potassic, phyllic, argillic,
propylitic. The potassic zone appears to be absent at Kilmelford and only
vestiges of a porpylitic zone can be recognised within the intrusive complex.
Regional, low-grade metamorphism (green-schist facies), hinders any attempt
at plotting the extent 6f this zone in the surrounding hornfels. The quartz-
sericite-pyrite-carbonate mineral assemblage at Kilmelford éan be safely ascribed
to the phyllic zone and resembles the metasomatic sericite alteration discussed
by Hemley and Jones (1964) and Rose (1970). In the less sericitised zones,
the development of kaolinite after plagioclase, and the retention of primary
megascopic flakes of biotite are typical of the argillic alteration described by

Lowell and Guilbert {1070).

The scope of the surface mapping and insufficient sub-surface data has
prevented the lateral and vertical extent of the alteration zones from being
deduced although our own geochemical results, and geephysical surveys undertaken
by the mining companies, suggest that a concentric zonal pattern of alteration
and sulphide mineralisation probably does exist. On a small scale, mineralisation
intersected in the drill-core can be seen to be controlied by alteration which
is itself controlled by quartz/carbonate veining and is similar in some respects
to the zonal arrangement of mineralisation and alteration noted by Ambler and

Facer (1974) in a Silurian porphyry copper near Yeoval, New South Wales.

The apparent lack of a potassic zone and the absence of a well-defined
propylitic zone are atypical features of porphyry coppers as is the strong
development of dolomitic carbonate observed in much of the core from BH2.
However, in similar biotite-felspar porphyries in the Babine Lake area of British

Columbia, vhere the extent of economic copper mineralisation i~ confined to
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centrally positioned potassic zones characterised by secondary biotite, these
zones are sometimes surrounded by pyrite haloes containing prominent dolomite/
carbonate (Carson and Jambor 1974).. The prominence of dolomitic carbonate

in the Kilmelford drill-core may thus indicate a potassic zone at depth. The
presence of this carbonate with kaolinite might also reflect a high proportion

of meteoric to juvenile water in the hydrothermal system.

Radiometric age determinations of representative rock-types from the
intrusive complex are incomplete. However, preliminary age determinations on a

biotite concentrate from a specimen of fresh granodiorite using the K-Ar isotope

* (] +
dating technique have given a provisional age of 418-1km.y. (C Rundle, Isotope
Geology Unit). Xenoliths of granodiorite in porphyry have been logged in

several intersections in BHz’indicating that the porphyritic component is later
than the granodiorite. Similarities in their chemical composition suggest that
both rocks originated as different intrusive phases from a common parental magma.
Xenolithic porphyry fragements intersectedvin breccia-zones in BH2 plus the
evidence from surface-mapping, indicate that several distinct porphyries occur.
Their probable sheeted disposition may have provided more effective pathways for
hydrothermal solutions and accompanying sulphides than the adjacent granodiorite.
It is possible that a second-phase of porphyry/felsite dyke intrusion post-dates
the major sulphide mineralisation. TheAattitude of the porphyry sheets is not
apparent at outcrep although the porphyry-hornfels contact intersected in BH1
suggests that the porphyries are sub-vertical or steeply dipping to the south
and probably conformable to the regional dip of the metasediments. There

is no unequivocal evidence however, that this is the case throughout the complex.

The Lorne plateau lavas, which lie unconfofmably on Dalradian metasedimentg
to the north of Loch Melfort, overlie and are intercalated with Lower Devonian
sediments (Mercy 1965). The lavas and the Kilmelford granodiorites may therefore
be of similar age, and although the lavas are now absent to the south of Loch
Melfort it is possible that a volcanic pile once extended over that area and
has since been removed by erosion to expose a sub-volcanic centre near Lechan
Beinn nan Chaorach. Thus the present outcrop there may represent a high structural
level within the intrusive complex and it is possible that a potassic zone

and accompanying higher grade mineralisation exist at depth.

The recognition in Scotland of porphyry style copper mineralisation in
a calc-alkaline intrusive complex is of considerable interest both as a possible
economic deposit and because of its Caledonian age. Current investigations by
the Institute of several other small Caledonian intrusions within the Grampian

Highlands suggest that the Kilmelford mineralisation is not unique and that

subeconomic copper mineralisation may have developed in association with subduction

within the early Devonian.



shoueh bhe dritling orogramme in the south-central rtart of the complex

=i sconomic copper mineralisatisn the results are sufficiently
sncouraaing te ustify additional sub-surface exploration. The geochemical auger
samplinag should be e-tended, particularly to the northvest te close the strong
anomalies located near Lochan Beinn nan Chaorach. Further geophysical surveys
are required to determine the structure and the disposition of the sulphide

conductors and hence to provide more precise future drilling targets.
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APPENDIX I

1 GEOCHEMICAL SAMPLE LOCATIONS

SUMMARY OF LOCATION OF SOIL (PEAT AND TILL) SAMPLES
POWERED AUGER SAMPLING

Sample No.

KMS1

KMS3

KMSh

KMSS

KMS6

KMS7

KMS8

KMS9

KMS10
KMS11
KMS12
KMS15
KMS17
KMS18
KMS20
KMS21
KMS22
KMS23
KMS25
KMS26
KMS28
KMS29
KMS30
KMS50
HMS51
KMS52
KMS54
KMS56
KMS57
KMS58
KMS59
KMS61
KMS6:2
KMSA3
KMS6L

Grid

100S
00

200N

1138
110S
100S
100S

00
LOOS

LO0S
LooS
5008

500S

500S
LOoS

LooS
50053

Loos

600S

2005
3005
100N

5008

300E
4LOOE

LOOE

500E

60CE

525E

Li45E
375E
600E
300E

100E

300E

LOOE
500E

Depth (m)

0.3

0.4
3.6

0.2

0.8
0.3
1.5

0.7
1.8
1.1
5.4
0.4
1.0
0.2
0.4
0.7
0.2
0.5

0.3

0.4
" 0.k

1.4
2.3
0.1
0.5
1.3
0.9

Lot
0.9

31.

Description

Pea+

Peat

Yellow gritty clay
Peat

Grey gritty clay
Peat

Brown gritty clay
Till

Till

Till

Till

Till

Peat

Brown gritty clay
Peat

Brown till with felsite calsts
Brown gritty clay
Peat

Peat

Brown gritty clay
Peaty clay

Peat

Brown clay

Brown gritty clay
Peat

Brown clay
Red/brown clay
Peat

Till

Peat

Orange-~brown clay
Grey gritty clay
Peat

Grey clay
Peat



Samnle No,
RN

KMEGS

EMSHG

KMS68
KMS60

KMS71 -

KMS72
KMS73

KMS7h

KMS75
KMS76
€253003

CZ53004
CZS3005

CZS3007
€253008
€Z53009
CZ53010
CZS83011
CZS3012
CZ$3015

CZ83017

€2s3018
CZ83019

s
Grid
pEASEALY

200S

3008

3008
3008
300N

200N

200N

100N

50N

SON

Ou

00

Depth{m)

3 DG

100E

300E

LOOE

LOOE

500E
60O0E

00

00

100W

100W

S50W

1.0
1.4
8.1

0.1
0.5

001
0.8

0.1
1.1

0.1.

0.1

9.0

3.0
8.1

2.0
0.2
0.7
1.0

1.5

0.9

SRE e T

3.5
3.9 -

2.0
3.6

32.

Description

Light brown clay

Peat

Fluvio-glacial! erange«brown sandy
clay

Peat

Dark grey clay silt + rock
fragments 7

Clavey peat with fe}site porphyry
fragments. Bedrock encountered
Peat

Dark grey clay with blue/green clay
clasts. Bedrock 0.8m?2

Peat

Dark grey clay with common porphyry
clasts and sparse green/blue

clay clasts.

Peat

Peat

Grey lacustrine clay/silt, flat peat
bog, hornfels clasts.

Approx. Peaty.

Grey lacustrine clay/silt, flat peat
bog, hornfels clasts.

Dk grey clay with coarse clasts of
hornfels.

Peat

Brown clay/silt on slope of hill.
Peat

‘Grey clay/silt with fine clasts of

. hornfels.

Peat‘overlying solid rock, 1 frag of
Fels;te with sulphide.

Brown clay wiZh large.clasts of horn-
fels with sulphides 2m N of peg.
Brown clay/sand with clasts of
hornfels and sulphide.

Brown peat

Grey clay/silt with felsitic clasts
of bedrock with abundant pyrite.




ﬂ---‘““-‘-ﬂ-—-l—-

Sample No. Grid
CZ53020 508
€Zs3021

CZS3022 100S
C2s3023

CZ53024 508
CZS3025

C2S3030 co
€Z53032 50N
CZ53033

€253035 100N
€253036 100N
CZ53037

€253038 150N
CZS3040 200N
CZS3042 200N
C2S3043

C2S3045 200N
C2S3046 200N
CZS3048 150N
CZS3049

C2S3050 150N
CZS3051

C253052 150N
CZS3054 100N
C2Z53056 100N
C2S3057

€Z53058 100N
C€ZS3059

CZS3050 50N
€253061

C253062 50N
€2S3063

SOW

200B

250E
300E

3508

4OOE
450E
450E

400E

350E
300E

350E

4OOE

Depth (m)

Description

2.5
3.4
1.5
2.8
1.1
1.4

5.3

315

2.4

1.0
2.0
1.0
0.8

G.9
2.0

1.6
0.5
0.6
1.2
1.5
1.7 .
0.9
0.5
0.8
1.5
1.0
1.7

1.0
2.0
1.2
1.8

Peaty
Grey till and bedrock, qritty no visible sulphides.
Peaty

Grey till, no visible sulphides, gritty.

. Peaty

Grey till, gritty, clasts of felsite no visible
sulphides.,

Peaty, no till, no bedrock clasts recovered.

- Peaty
' Grey clay/silt, trace sulphide poss. weathered

bedrock.

Grey clay with clasts of felsite.

Peaty

Grey clay/Pink weathered felsite bedrock?

Peaty and gritty clasts.

Peaty with gritty clay and large clasts of felsite
with sulphides. '

Peaty

Grey/Brown clay with large clasts of felsite and
hornfels and 1 frag of dolerite. Very stony not
probable bedrock.

Peaty but with gritty clasts of felsite.

Peaty with some fine rock frags no identifiable clast.
Peaty

Brown clay with felsite clasts.

Peaty

Peaty with felsite frags and abundant sulphides.
Peaty with felsite frags.

Peaty with felsite clasts.

“ Peaty

Grey/Green till with hornfeis clasts.

Peaty

Dk grey till with hornfels clasts.

Drilled down 2.4m with onlv broken hornfeis in hole,
hole collapsed, nc core.

Peaty and gritty

Grey till with clasts of feisite, hornfels and qtz.
Peaty

Gritty brown clay with felsite clasts.
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£Z83070
CZ33071
£253072
CZS83074
CZ53075

£283076
CZS3077
CZ53078
Cz33079
Cczs308c
€Z53081

CZS3082
€Zs53083
253084
CZ33085
253086
€253087
CZs3088
€z53089

CZ53090
€Z53091
CZS3092
CZ53093
CZS3094

CZ33096
CZS3097
€253098
C253069

508 3¢

00N -

50N

SON

50N

00

508

1008

1508

1505

1508

2008

200S

2008

2008

300E
250E

200E

200E

200E
200E
150E

S50E

Geonth {m)

Descrinticen

s of o

0LD

LS e e

Dohs
1.0°
0.5
1.4
3.2
0.6
1.0

0.4
1.0
0.4
1.3
2.2
2.5
0.4
1.3

0.5

1.2

1.8
2.1*
0.5

6.5
1.0
1.5

- Peaty

Grey/brewn clay abundant hornfels clasts.

Peaty with hormfels clasts.

Yellow/brown sandy till with abundant clasts of

hornfels and sulphides and dolerite?
Peaty

Grey/green till with felsite clasts.
Peaty

Brown clay silt with felsite clasts.
Peaty

Peaty with qtz clasts

Sandy, yellow/brown till with gtz and dolerite (?)

clasts.

Peaty

ES

Grey till with felsite clasts and sulphides.

Peaty
Grey till.
Peaty and gritty

Brown clay/sand with abundant clasts of Granodiorite

Peaty

Sandy yellow/brown till

Peaty

Grey/green till and clast of hornfels.
Peaty

Sandy, brown with clasts of felsite.

Peaty

(2)

Grey/green, sandy with clasts of gray hornfels?

(as 100S 100E).
Peaty
Orange/brown, sand/clay, no clasts, offset

Peaty .

'wéi;§/sand and peat with clasts of felsite.

Peaty with some sandy material and felsite
with :lphides.

Peaty

Peaty/gritty with fine clasts of weathered
Peaty

Weathered felsite and rock flour.

3h4.

10m south.

frags

felsite?



Sample No. Grid.

CZS3100 2505 50E

C253101

C2s3102 2508 00

CZ53103

CZs3104 2005 50W

CZS3105

CZS3106 2508 100W

CZS3107

€ZS3108 250S 200W

C4S3110 3008 250W

€2s3111

Cas3112: 300S 200W

CzZs53113

CZs3114 300S 100W

CZS3115

C2s3116 300S 00

C2S3117

Czs3118 6505 400S

CZsS3119 Offset 7m
W

Czs3121 6508 S00W

CZ53127 600S 600W

CZs3123 600S 500W

C2S3124 600S 4LOOW

czs3125

C2S3129 500S 600W

C253130 5008 500W

€253131

CZs3132 4508 450W

CZS3133 Offset 20w
NW

Czs3134 5505 440W

C2s3135

CZs83137 50058 100W

Depth (m)

Description

0.5
1.0
1.5
2.3

0.4
1.3
0.8
2.0
0.5
0.2
1.4
1.5
2.4

0.4
0.7
0.6
1.2
0.2

1.3

1*.0

1.3

2.7
3e1
0.6
1.1

o O O
(6 <oy

o

Peaty

. Brown, sand/clay with small felsite clasts.

' Peaty

Peaty and gritty clay/silt with felsite frags. no
‘sulphides seen.

Peaty

Brown, v. stony, clay/sand, same rock (as 100S, 100E).
Peaty

Yellow/brown, stony/sand/clay with clasts of felsite.

__Peaty-with~some green weathered clasts.

Peaty with sandy material

Yellow/brown, sand/clay, gritty no clasts.
Peaty

Peaty with some mineral material and clasts of
hornfels?

Peaty ,

Peaty and red/brown sand/clay.

Peaty

Peaty with brown clay and felsite clasts.
Peaty

Very stony, grey/brown, sandy.

Grey/brown till abundant clasts of altered country
rock. ,
Lt. sand/clay with abundant clasts of felsite +

sulphides.

Grey/brown, wet, sand/clay with clasts of hornfelsic

country rock.

Featy

Brpwn,_sand/clay, soil with abundant felsite clasts.
Sandy, grey/brown till with country rock clasts +
sulphides.

Peaty

Grey/green till/wet with green clasts.

Peaty

Brown, sandy till with peat contamination.

Peaty

Red/brown, sandy with peat contamination.

Peaty clay with felsite clasts.
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Sample No,

Grid.

CZS3141

CzS31k4k
CZ53145

CZS3146
CZ33147
CZ83149

CZS3150
CZ53151

CZS3152
Cz2S3153
CZs3154
CZs3155

CZ583156
CZ53157

Czs3158
Cz253159
CZS3160
CZ53161
Cz53163
€Z253165

600S 00
Offset
10m W
600S 100W
Offset
10m W
600S 200W
Of fset

S5m SE
550S 350W

4508 350W

400S LOow
Offset
12m E
350S 250W
Offset
10m ENE
400s 300W

500S 30CW
Offset
1Om E
400S 200W
Offset
12m SW

3508 150W
4008 100W

4508 150W
4008 00

Depth (am)

Descrintion

4.0

1'2

1.5
2.5

0.8
1.7
1.7

1.1
3.6

007

- 0.9

OI8 -
1.5

0.8
3.5

0.5
1.5
0.4
1.4
2.3
0.8
0.8-1.2
0.5

Grev/brown till + abundant country rock clasts.

Brown/clay/sand with diorite/country rock clasts

abundant.

Grey/brown, sand/clay with countrv rock clasts.

Peaty

Brown/grey till with clasts of country rock and
felsite.,

Drilled through boulder to 4.2m hole abandoned as

bits and rods were wearing badly.

- Peaty

Light brown sand with clasts of felsite?

Lt. brown, sandy till + clasts of country rock.

Peaty with clasts of felsite?

Light brown, clay/sand with abundant clasts of
felsite + disseminated sulphides.

Peaty

Wet brown clay/silt.

Peaty

Light brown, sandy till with abundant felsitic et
clasts. | o
Peaty .

Brown till + ébundénguclasts of dyke rock?

- i

TP Y S

Peaty with felsite clasts.

Mainly very weathered felsite.

Peaty

Peaty + felsite clasts.

Wet brown clay with abundant fine gritty clasts.
Brown sandy weathered felsite.

Felsite + a few sulphides.

Felsite with pyrite in veinlets.
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Snmnle No.o

CZ373166
CZ53168
C253169

CZ33170
CZ53171
CZS83172
€ZS3173

CZ283174
C2S3175

CZs53176
CZ83177

Czs3178
C253180
Czs3181
€2S3182
C2s3183
C2583185

35C8  50W
3505 SOE
Offset

Lm E

300S 200E

2508 200E

3005 100E
Offset

6m N

2508 100E
Offset

6m N

200S 100E
200S 250E

4LO0S 100E

500S OOW

Depth (m)

Description

(]
.
ot

[@)

O
.
[~ 2NN N ]

3’2
0.6
O.h

1.5

L Y
. .
-\ N

Peaty
Peaty

Grey/brown clay with peat contamination.

Peaty with feisite weathered clasts.

Brown clay/sand with abundant felsite clasts.
Peaty

Brown, sand/clay with abundant clasts of dark
fine grained rock + quartz.

Peaty

Peaty + felsite clasts.

Peaty

Weathered felsite (pink).

Peaty

Peaty

Brown, clay with gritty clasts.

Peaty

Brown, clay/sand with abundant gritty clasts.

Brown, sand/silt + fine rock clasts.
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SIMMARY OF LOCATION OF OQUTCROP ROCK AND POWERED AUGER DRILL SAMPLES

{(RMI/CZI - outcror rock sample: KMD/CZD = drill samnle)
Sample No. Grid Depth {m) Description
KMR1 100S 300E 1.9 weathered porphyry
KMDi: 00 LOOE 3.5 Grey hornfels breccia; sulphides,
abundant
KMR6 200N HOOE 1.0 Porphyry: no visible sulphides
KMD& 00 SO0E 1.8 Pink porphyry
KMRo 113S 600E outcrop Hornfels
KMR10O 110S 525E outcrop Grey-green metasediment
KMR11 100S L4h4SE outcrop Hornfels/porphyria breccia; sulphides
sparse |
KMR12 100S 375E Porphyry; sulphides, abundant
(chalcopyrite)
KMR15 00 600E Hornfels breccia; sulphides, common
KMR19 400S 1300E 2.0 Hornfels: sulphides, abundant
en joints.
KMD21 LOOS 100E Felsite; sulphides, common
KMR22 LOOS 200E outcrop Metasediment; sulphides,
(offset 10m N)  common (pyrite)
KMR26 500S 300E outcrop Quartzite: sulphides, common (pyrite)
(offset 1Om W)
KMR28 5008 4LOOE outcrop Metasediment, sulphides,
(offset 15m E) fairly common
KMR30 LOOS 500E 1.0 Porphyry scree debris
KMR31 300N 380E ° Rock-bar on Medium/coarse adamellite?
stream -
KMR32 34ON 520E Sheep-scrape Porphyry debris )
KMR33 34ON 600E Rock-bar Silicified porphyry; sulphides,
) V’Akabundanf (chalcopyrite, bornite?).
KMR34 260N 660E o&gg;aﬁuw.g 'Porphyry {(weathered).
KMR35 00 LOOE outcrop Hornfels (duplicates KMD4)
KMR36 180N 580E outcrop Sheared porphyry with epidote/chlorite
KMR37 7ON SOOE Sheep~scrape Weathered porphyry
KMR38 170N SOOE outcrop Sheared adamellite? No visible
sulphides
KMR39 210N 500E outcrop Sheared pink porphyry.
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Srmple Xo.

KMRLO

KMRL41
KMRL?

KMRA3

KMRLL

KMRA4S
KMRL6

KMR50
KMD52
KMRS4
KMR5R

KMR59
KMR60
KMD61
KMR65

CZR2517
CZR2518
CZR2519
CZR2520
CZR2521

CZR2522

CZR2523

Grid

0N

108
3208

2708

2108

2008
120S

“4OO0S

500S
L0oS
2008

3008
300S

100N
500S

395N

290N

(30E

730E
640E

670E

500E
690E

600E
100E
LOOE
600E

700E
200E

530W

510W

LL4ow

10E

100E

Depth (=)

outcrop

outcrop

outcrop
outcrop
outcrop

Sheep-scrape

outcron? float

outcrop
0.5
0.5
0.4

>0.5

outcrop

1.6

outcrop
(offset 10m E)
outcrop

outcrop

"

"
"
n

"

39.

Descrintion

Baked hornfels (adjacent tertiary
dyke)

Adamellite? sulphides, common
Sheared, silicified hornfels
sulphides, common

Dark grey porphyry dyke: sulphides,
common

Porphyry (silicified?) sulphides,
sparse/common

Weathered porphyry‘

Grey silicified porphyry, sulphides,
abundant :
Porpﬂyry A

Weathered hornfels?

Hornfels

Weathered porphyry; sulphides,
abundant

Weathered porphyry

Weathered porphyry

Grey rock cuttings (hornfels?)
Tertiary dyke

Igneous breccia + pyrite
Sulphide in country rock material
Pyrite in feldspar porphyry
Sulphide disseminated in pinkish

granodiorite.

-Similar to 2520 + more feldspar

r'5phenocrysts + galena (1 small grain).

Granodiorite; more oraﬁge weathering
trace chalcopyrite + malachite.
Hornfels (? amphibolite); pyrite

vein + chalcopyrite + copper
secondaries. Next to intrusion
breccia material (hornfels breccia)

Sulphide poor.



Sample No

CZD3003
CZD3004

CZD2005

CZD3006
CZD3007

CZb3008

€ZD3009

CZD3010
CZD3011

3008
2008

2508

150N

S50W

100W

300E

300E
250E

outcrop

"o

"
K

L)
.
=

[\
"
(%)

1.5

2.3

1.65

38~

[\ 1\)
w 2

N
.
=

Description

Igneous breccia (felsite breccia);

ryrite only seen

weathering orange; pyrite + trace?

chalcopyrite

V. broken felsite with sulphides.
Out of water, cuttings sample
taken

Felsite with some pyrite

Some pyrite seen. Poor coring much
weathered material falling into
hole. Meagre sampie.

Felsite with some sulphide v.broken -
Felsite with sulphides v.broken

Weathered felsite bedrock and

sulphides. Hole collapsed at 2.3m

v.broken hornfels.

« V¥ e p 8
04a s 1 NO1il

cuttings taken

e
[~
ot

Sampie of dr

Felsite with sulphides

2a PR o= -~
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Samnle No.
CZD3019
CZD13020
CZD3021
CzZD3022
CZD3023
CZD3025
CZD3026
CZD3027

€zZD3028

CZD3029

CZD3030

CzZD3031
CZD3032
€zD30133
CzZD3034
CZD3035
CZD3036
CZD3037
czD3038

CzZD3039

CzD3040
CZD3041

(00S
6008
5008
4508
5508
5008

6008

600S

600S

3508

4oos

L400S

4508

400S

3508

4008
450S

SO0W

500W

LOOW

600W
600W

L50W

LILOW
100W

100W

200W

250W

300W

Loow

350W

300W

200W

200W

150W

100W

150W

Depth !r)

4,5

3.6"&:3

0-5

1-6
1.3

- offset. 20m NW

1.3-4
outcrop
L-L,6
offset 10mW
1;2—1.9
offset 10mW

1.8’2.5
offset 5mSE

3.6"4.7

offset 10m ENE

009‘1.5

.1.7"202
bffset 12mE
1.7-2.3

T s g o

cuttings
offset 10m
0.2-0.7

305"‘!
offset 12mSW

103"1-7

104"2.0
2. 3-2.9

L,

Description

Boulders in till, no bedrock:
felsite + country rock frags

Hornfels + pvrite veins, definite

bedrock

"Felsite + ? + country rock +

sulphides. Taken from outcrop.
Felsite with disseminated sulphides
Country rock + sulphides

Diorite ?, few sulphides

-Felsite?, few sulphides

Felsite?, few if any sulphides

Grey country rock + some pyrite

and calcite in veins

No rock recovered, cuttings sample
taken. Note probable scree material
of slope.

V. broken diorite: weathered +
sulphides disseminated. Outcrops all
around this site of country rock and

dyke rock

Weathered felsitic rock + sulphides
in veinlets.

Disseminated sulphides in diorite .

Felsite with few sulphides. +

.inclusions of country rock.

Felsite + disseminated sulphides

No till, little peat. Brown.weathered
dyke rock?

Felsitic rock with sulphides in veins
and disseminated

Felsite + disseminated and vein
sulnhides

Felsite + some gulphides
Dark black/grey igneous rock. No

visible sulphides.



Sample No.

CzZDI0LD
CZD30LDB

CzZD3043

CZD3044

CZD30LS5

CZDb3046

CZD30L7
CZD3048

CZD3049
CZD3050
CZR3200
CZR3201

CZR3202
CZR3203
CZR320k
CZR3205
CZR3206
CZR3207
CZR3208
CZR3209

CZR3210
CZR3211
CZR3212
CZR3213
CZR3214
CZR3215
CZR3216
CZR3217
CZR3218
CZR3219
CZR3220
CZR3221

Grid

koOS

offset

3508

3008
2508

2008
150S

260E
370E
L10E
L25E
500E
380E
350E
310E

340E
4LBOE
210E
330E
290E
200E
24OE
260E
320E
370E
300E

Low

00

50W

2005

100E

100E
200E

200E
250E
L4508
260S

1758

70S
110S
265S
3158

3308

310S
260S

240N
260N
360N
360N
300N

5mS

Depth (m)

0.8-1,2
0;5

0.8-102
offset 4LmE
1-5

0.7-1.1
offset 6mN
1-1.4
orrset 4mE
0.6-1.1
1.4-1.7

2.4 +
1.1-5

outcrop

t1
"

n

"
"
"

"

1*2.

Description

Felsite + a few sulphides

Felsite with pyrite in veinlets
Felsite with pyrite in veinlets.
Pink felsite with vein and some
disseminated pyrite.

Large clasts of dark fine grained
(dyke?) rock with abundant pyrite
Felsite + abundant pyrite

Felsite with little pyrite

Felsite + some pyrite

Felsite + abundént pyrite in veins
and disseminated

Felsite + little pyrite.

No core, cuttings sample taken.

Dark granodiorite NVS

Felspar porphyry + Py (Cp? on
fractures).

V. wveathered felspar porphyry + Py
Felspar porphyry

Hornfels, brecciated in part. Py: 2%
Felspar porphyry + Py + Cp?
Xenolithic pdrphyry + Py and Cp?
Porphyry + Cp and 2ndry
Porphyry + Py: 1%, Cp + Mo in Qvs. .

copper.

Brecciated hornfels anquorphyry‘
(Cp + Mo). -

fPinkffelspar porphyry. Py: tr.

" " "

V. wveathered felspar porphyry + Py
No data

Weathered, leached felspar porphyry
Felspar porphyry breccia (marginal?)
Xenolithic felspar porphyry

Pink, fresh porphyry + Py

Felspar biotite porphyry

Pink barren porphyry

Felspar porphyry + Py

Hornfels?

PPOREpp———



Samnle No.

CZRI227
CZR122%
CZR3024
CZR3225

CZR3226

CZR322

CZR3228
CZR3229

Grid

150W 7

200
120W
9OW
25E

60E

70E
125E

Depth {m)

outcron

"

"

n

1*30

Description

Felspar biotite porphyry + Py

1" t "

"o " "

Pale felspar biotite porphyry +

Py (Cp? on fracture).
Felspar biotite porphyry.
fractures

Felspar biotite porphyry.

‘fractures

Hornfels. Py: trace

Felspar porphyry

Py on

Py on



2.SUMMARY OF ANALYTICAL RESULTS OF GEOCHEMICAL SAMPLES

DRAINAGE SAMPLES

A. Garraron Stream samples

cy op 2N AG AS e
_l KMC 204 228 el 262 ] 32 16
xMC 205 105 50 380 1 20 &
AMC_243 195 40 330 o8 10 :
l €2C€3169 110 40 180 1 20 2
Cz¢3171 120 50 230 1 50 2
C2C3172 140 40 150 e 26 6
_' €2€3173 4510 20 50 ¢ 15 9
C2C3174 325 20 1¢2 1 20 8
€2€3177 160 5 230 1 25 4
€c2€3178 200 50 840 1 29 13
l €2€3179 70 40 180T 35 2
c2C3185 160 60 230 1 23 4
€2€3186 140 40 200 1 0 4
l CrC3ls? 20 40 80 1 190 2
. . CzC3191 280 40 630 2 20 15
B. Regional Samples
I KMC 219 60 40 310 1 15 2
KMC 225 60 30 350 0 20 1
KMC 226 40 70 750 1 25 5 B
1 KMC 247 30 40 330 S 20 2
€2C3172 140 40 150 5 g 6
C2C3174 325 30 109 : 3 8
_l C2C3175 60 80 260 : 49 oy L
C7C3:76 25 5¢ 275 1 S 2
C2C3179 70 40 180 : 35 2
" czC3188 50 73 110 1 25 1
€2C3189 40 110 250 1 751
C7¢3152 40 66310 1 15 1T
€2€3193 60 60 540 1 25 2
1 CZC3194 50 5C 350 1 e 4
C2€3195 60 60 260 1 1s 8
¢2C3187 85 50 150 : 30 1
l czc3lge 45 7C. 250 1 20 &
_ €7C32¢0 30 5C 1C 1 25 2
€2¢3201 6C < 122 : 2° 2
C2C3292 63 8T 2Ce - bl 1
N €2C3203 40 4C 148 1 40 1
CZC3204 50 63 185 T Ty 2
€2C3205 40 50 128 3 22 -
‘l C2C3206 is &0 220 p 32 2
€2€3207 35 50 159 2 22 e
C7C2208 55 TS 360 Z 7z 5
l €2C3209 25 aC 160 3 20 2 B
& Creasie— 51 . e . - .
€z€3211 8 IR 160 T 12 1
(7C3212 2z 3¢ 160 : i35
l C2€3213 42 50 250 1 23 1
e 22 amm et 32 5
€2C3215 15 20 100 o 15 1
1“ TUEIERPET T s 50 clolo R B [+ B
C7C322¢8 33 22 122 : o 1
TTUTTT 2903708 IR = zraT oy iz 5
Crea23s 30 2z 262 : 22 p

It



...£2C2303
C2C3304

.£7C33C05
€72C3306
€2C3307

Cu

CI7320l 25

C2C3262 e

(72064 e

CIC3244 46

L .£283285 40

C7C3296 55

C7¢€3297 = &0
283302

03

i

CzC3308
€7€3309
C7C331¢
L2833
C7C3316
LL2€3317
283318
€2C3319

; H !
! h

| ; s
W E WU RO PIIN LY IO

£
OO O OO WAN OAR O N D

C2C3322 50
£2C3385 40

12¢ 369

OV

nN b

60 220
20 425

W
(&}

C2C3322 50

C2€3385 __4C

PEAT SAMPLES

60 220
38 420

1]

L)
(&)

'
| e

P> zn Ae A Mo S—
2R acle P 2% :
23 & I L :

230 il D 1 T I
1638 326 2 5C i
200 Y- 3. 72 2
1990 acs 4 8¢ i
470858 6 308 .2
3c 3¢ i 15 1
% 80 ¢ -1 .
7C i8¢ 1 6C 2
58 22¢C C 15 1
78 220 IR 3C 1
7s 10 1 ¢ 2
73 i79 i 4C 3
5C 58 : 2¢C M
6GC 1&C i 3C 1
_BC 240 1 20 o]
7e 2C% 1 4C 2
32¢ 580 3 65 2
5C 23¢C 0 5 1
1 ¢
1 :
1 1
1 i
1 i

cu B N o)
K¥S__ 1 .15 .. .&C 30 2
I <MS 3 a3 47 2
- KMS 5 g0 27C 50 1
vg 7 60 22 2C 4
' <5 17 60 60 40 4
M5 20 60 30 55 5
, KMS 213 60 o) ¢ 7
' <vS 25 70 30 5¢ 5
. <MS 25 160 40 £Q 3
K™S 51 aG 60 29 5
L <vs 56 90 50 125 4
' <¥s 58 10 40 20 2

R K*S_ 62 650 30 .58 11
K4S b4 30 23 %) 4

J s ee 220 30 s a2
o VS 68 20 2 18 3
‘ MG 71 5 0 10 :
I NS 7% 15 70 23 5
KM 75 20 23S 25 3
- V576 1 3s 23 s
... L753C04 25C 20 34 18
' C753008 e 2C 20 S
. CIs3010 1990 0 _ad 2¢
“ Czs301 20 40 52 19
I . .czsaois it a¢ Z¢ 6
253020 anl 3C 52 1c

C283022 342 37 52 11 i

C253024 65 32 30 4
I C7$3030 1165 22 Wl 56

45.



Cu

s

g

Jer -

_ Zn
$r3iacar L6t 3o Kie z
l Criacas 22 =5 - - .
Creanas ¥e &2 E
e K733Cs47 187 oL 22 —
. C783046 63 25 a3 3
l )  C753048 14l 3L 235 as
X REL 57 e e 3
C752057 IR >C 2% 2
' h (753854 G5 ctel 22 6
252086 e 12 10 2
{78305k i 2o j§e 37
. C753C60C °5 12 32 5
Y ol X Yo T S T LT 40 3
21064 £s b 28 4
' 3066 £5 3L 50 6
l - 3068 375 12 50 3
¢7o 167 ic 3C 3
753672 35¢ 2C aC 4
l o $3C74 5 2 NG )
253076 4o 1¢ o 7
T 7583078 702 2C 2C i3
] CZ53080 163 il 30 4
l ' UC7eEce2 T iic i 33 X
(783084 2 10 20 4 _
T C753C¢86 o 2° 100 A
I 753088 15 1¢ 10 3 B
78309 T 2s 13 2C 6
753002 10 10 20 6 B
l €25309¢ 105 13 20 16 _
€75309¢6 15 10 10 5 '
€783008 20 1C 10 3
l 752100 30 10 20 3
B C282102 45 ic 19 11
C752104 45 10 10 5
753106 95 10 29 11
' cz53108 50 2C 30 6
N €75211¢C 55 10 39 6
C753112 5 10 1 5
I C253114 40 10 1 4
753116 460 50 40 19
. 753118 200 20 49 )
252124 160 20 ag 4
' ... £782130 225 46 - 7C 59
C253122 a0 20 GO B
B Cre3ias 50 10 10 1
l C2531464 245 30 70 5°
B C253146 25 il i 2
C75315C a5 30 40 5
' C283152 20 15 10 Y
283154 25 15 1 2
o 753156 40 20 30 6
753158 120 15 0 5
' o 753160 1432 15 18 3
2753146 50 2¢ 12 -1
C253168 60 32 2C -
l C7533170 e 30 2z -1
L7e3172 B ey RY =3
783174 150 1z 1z -1
. C7s3176 145 iC 20 -
' C753178 205 20 19 -1
.¢783180 1o 20 -0 -1 _
l (783182 45 30 30 -1 ;



TILL SAMPLES

1*7.

I KME Tl 1el - -
- ve 8
l_. . \"3 [ g “y Y L -
s g Tas 30 RS 13
v KMS 13 13 20 7 b
l KMS 11 °3 2< 42 g
KV¥S L2 652 ac 73 2:
&Y 22 802 —£2 : :
- SYS .= e alu 58 D
l <S5 21 650 25 3c 18
VS P2 L0 35 7 1T
T K4S 96 e 30 50 5
I KMS 22 140 4T 60 7
_ K's 3] 218 25 i3 6
_ K¥s 58 200 20 3G & .
M5 &2 272 50 60 il
l kM5 54 25C 20 42 5
<MS 87 60 4l 7C ’
<MS 59 260 40 60 &
l <MS 61 T T3an ER 70 24
KMS 613 1 c B 3
KVS 65 70 40 &0 5
- <MS 67 160 40 50 7
I KME 69 10 20 10 3
KMS 70 e 10 18 7
KNS T2 65 S 40 2
l L M 74 20 c 30 14
' €753C093 65 320 S0 4
C253005 -1 20 R0 6
l C753007 1310 ) ) 13
_€7s83C009 120 30C 60 7
C753%511 23¢ 3 B 27
(753015 800 20 e 19
I €753017 61C 20 4C 6
o 753019 65 30 Ys) 7
R o 25 Yo DU & S 0 8C 11
B cmssoen s w0 ec i
C753025 172 s z 6
- C753023 243 40 7 14
I €zs3035 70 30 33 3
, 2 C783037 ~ "C 20 50 14
C25304C 4CQ 20 2C.. 4.
7253043 46C 30 3] 4
l TC733045 T 105 I 4G I
753046 (;5;_; e 0 2
783049 50 30 120 42
' C753051 235 30 e &
€753057 W 20 60 3
- C753059 140 30 70 7
l C753C61 300 13 4C 0
(753063 25 40 70 S
o €253065 o5 Jol Ay %
Cr53067 130 30 £ 13
' 253065 75 10 T 8
753071 L0 o 50 v
‘ nzazu"rs e TTreTT TRy
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APPENDIX II
DIAMOND DRILL CORE 1.0G SHEETS BH1 AND 2
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DDH No.
Depth;

Inclination;

184.63m

50°

Azimuth; 3528°

Collar Elevation;

228m.

INSTITUTE CF GEOLOGICAL SCIFNCES - DIAMOND DRILL CORE RECORD SHEET

Coordinates; NM 81950981

location; Garraron Est., Argyllshire

0/s Sheet No. 52
Objective;
Logged by;

Test Geochemical Andmaly

Drilled by; Rockfall

Date commenced; 29.10.76

Totel %age Core Recovery; 95%

J S Coats, H W Haslam, M S Garson, R A Ellis

Date completed;

Project; KILMELFORD

¢ Recovery by core-size; TNX 85% (0.00 - 7.55m)

NQ 98% (7.55 - 149.0m)
BQ 98% (149.00 - 184.63m)

29.11.76

Log Sheet No. 1

\METRES GEOLOGICAL RECORD ASSAY RECOFD
~ OFE | FRACTURE || SAMPIE Mo Au
From To " ROCK TYPE DESCRIPTION ALTERATION MINS. | VEINING NO. From| To |% Rgvrd. € Cu ppM pp®
0.00 1.97 NIL No core recovered
1.97 2.85 HORNFELS Broken fragments of grey silici- Weathered
fied hornfels. All sulphides Lm; common
limonitised.
2.85 3.36 -" . Relatively fresh, banded, with Lm; common |Py:c | Quartz KMD 71 1.97 | 3.75] 75% 0.04 -9 0.3
frequent quartz/pyrite veins Cp:tr (1.78m)
3.36 4.10 - "o As above, shattered. Lm; common
4.10 5.45 -"a Banded at 60° to core axis
Sulphides; disseminated Si; patchy Py:ab Qtz/ KMD 72 3.7515.75 95% 0.03 9
Calcite (2.00)
S.45 5.85 FRACTURE Brecciated hornfels with some
ZONE felspar porphyry veinlets in Py:¢ Qtz/
qtz~carbonate vein stockwork Cpi;trd Calcite
5.85 6.35 HORNFELS Prominent quartz/calcite veins
6.35 7.05 BRECCIATED | Heavily fractured and fragmented in|Si; patchy |Pv:ab | Qtz KMD 73 |5.75 |7.05 | 95% 0.04| 17
HORNFELS qtz./carbonate vein stockwork. Cp:sp | Calc. (1.30)
Sulphide; Pyrite abundant in fine Dol.
disseminations, veinlets and on
fractures.
7.05 7.30 FELSPAR Thin grey dyke with fine dissemi- K1: mod. Pv:sp KMD 74 7.05 |7.30 95% 0.008 16
PORPHYRY nated pyrite. - (0.25) .
7.30 7.65 HORNFELS Silicified, and brecciated with Si; mod. Py:ab KMD 75 |7.30 |7.65 | 90% - 0.06] 21
numerous small strings of sulphide Cpue (Q.}S)
T S L i o8 T RN R o I ot
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Log Sheet Noj 2

Tam~=ad hve u € AaAnCAN
Lo =TS LR R ) Tl o2 JADROIVIY
IDTRES GEZOLOGICAL RuCORD ASSAY RzCORD
i SRAATInD U DLE ) T . KMot ]
L = .. | ORE !FRACTURE SAVPLE O S P o . Mo A
Frez | To | ROCK TYPE DESCRIPTION ALTERATICN | pivs | VETNING for | From | To [ pegoul® o pm .y
7.65 16.20 | BIOTITE Partially silicified, kaolinised | K!; strong | Py:ab! Quartz KMD 76 | 7.65 | 9.75 95% ‘0.06 11
T \ FELSPAR brown porphyry. Most of the Ca: strong |Cp:c.| veinlets (2.10)
| PORPHYRY mafic constituents are made over ’ common
: to laminated pseudomorphs of
i . carbonate and muscovite(?) .
% [PTS 10.75j The plagioclase phenocrysts are Siy patchy KMD 77 |19.75 |11.67] 95% 0.05 6
: generally kaolinised and Musc; (1.92)
% carbonated. common .
! Sulphide is disseminated through- KMD 78 | 11.67{13.67] 95% 0.10 34
j out and is best developed adjacent (2.00)
i to small quartz veinlets and
i associated silicified zones.in
; discrete grains. Minor haematite i
. 1 /
16.20 | 16.40 | BRECCIATED | Brecciated and silicified with KMD 79 | 13.67|15.60] 95% 0.06 8
5 PORPHYRY fault gouge. (1.93)
!
16,40 | 18.04 || FELSPAR | Grev fractured, altered porphyry Si; patchy | Py:abj Qtz. KMD 80 | 15.60!18.38 0.09 | 31 0.3
; PORTHYRY | crigs~crossed by small hair Kl: intense! Cp:c. illite(?)% (2.78)
: : veinlets of illite(?) after Caj; strong on hair
;éﬁTs 17,497 orthoclase and quartz Sc; heavy fractures;
ﬂ ' Disseminated sulphides throughout
i !
il /
18.04 ; 18.38 ! QUARTZITE 5
N [t
18.38 19.55 HORNFELS Grey, silicified witk numerous Si; strong ! Py:¢ 1 KMD 81 |18.38119.55] 95% 0.11 27
ﬁ veins of porphyry locally rich in Cp:c 1 (1.17m)
n sulphide CT . ;
n !
Iy |
19.55 20.50 L IGNEOUS Xenoliths of hommfels in felspar Si: strong {Py:c } KMD 82 |19.55(20,50 95% 0.06; 25
i BRECCIA porphyry Cp:c L (0.95) ;
.; H W
! ! | !
i = i
B | i
: i )
o 5 ”
) | i
i 1 H { ‘ it ; i
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Logsed by; M S GARSON/R A ELLIS Log Shect Nej 3
NETRTS ! GEOLOGICAL RECORD ASSAY PECORD
‘ o= | FRACTURE ! SAMPLE ! i 1 Mo
From | To | ROCK TYPE DESCRIPTION ALTERATION | Qe lveaning. | mow | From| o Fpocovy® Cu ooy
20.50 125.00 | QUARTZ Light grey, partially silicified, |Si; mod. Py:c | Spidery |} KMD 83 [20.50 |21.39] 95% {0.09{ 28
: FELSPAR with abundant pools of primary K1; heavy Cp:sp calcite (0.89)
. PORPHYRY quartz (amygdaloidal?). Most of Ca; heavy veins
: the felsic groundmass and Sc; light
| phenocrysts are kaolinised and
| ' carbonated.
;ZPTS 20'7E7 Sulphides in fine disseminated
. grains and thin veinlets.
% Shattered between 21.59-21.70m. KMD 84 R1.39 |23.90|  95% 0.09§ 18
: (2.51)
25.00 |27.97 | FELSPAR Light grey with brown patches Ca; strong Quartz KMD 85 |[23.90(26.00] 97% 0.031} 13
: : PORPHYRY reflecting zones of more intense [Kl; strong Calcite; 1} (2.10) :
sericitic/silicic alteration. Si; Patchy common in :
/PTS 25.25m7| Felspars otherwise altered to Sc; patchy reticulatd KD 86 |26.00[27.97] 97% 0.03| 7
"kaolinite and carbonate, musc; trace vein net- | (1.97) . :
W after biot. work
b
27.97 29.80 ‘FELSPAR Greyish-brown heavily fractured Sc; moderate| Py:gpjCalcite;
‘ i PORPHYRY with 0.5m. breccia zone at 28.65m.|Ca; moderate| Cp:sp Sp.
§ Plagioclase phenocrysts are set in|Kl; light
' groundmass of quartz, orthoclase KMD 87 {27.97 [29.80( 95% 0.07 | 17
and granular carbonate. All (1.83)
;ZﬁTS 28.907 | biotite replaced by interlaminated
carbonate and muscovite. Sulphides ;
disseminated and on fractures.
29.80 30.50 XENOLITHIC Reddish-brown with pale 'bleached' |K1; mod. Py:sp| Quartz it KMD 88A [29.80 130.50| 95% 0.03 | 11
FELSPAR patches, and numerous Xendlithic |[Ca; mod. Cp:sp| Calcite f(O.?Om)
BIOTITE fragments of adamellite and micro-{Chl: minor :
PORPHYRY adamellite. |
/PTS 30.00/ ;
30.50 |31.90 FELSPAR Brownish-grey partially silicified{ Si; mod. Pv:sp Quartz !KMD 88B {30.50 [31.90] 95% 0.08 | 13
PORPHYRY heavily fractured and sheared. Lim; rare. |[Cp:sp Quartz/ i (1.40)
! Early thin glassy quartz veins. Carb. i
: Later, 1cm. thick quartz/carbonate ;
dv veins, brecciated in limonitic
| matrix at 31.60m. Sulphides; v.
§ fine disseminated.. .
{ - ! Z L




Logged ¥y R A ELLIS Log Sheet No; 4
METRES k GEOLOGLCAL RECORD ASSAY RECCRD
; TRACTIRE iDLE I Mo
. o R ORE |FRACTURE | SAMPLE o M
From | To | ROSK TYFE DESCRIPTION ALTERATION | piv's i VEINING ro. |From| To ¥ pecounl® Cal oo
i PN R . . e i I e e b . . :
31.90 |{34.85 | FELSPAR Medium/fine greyish altered Sc; strong |[Py:sp| Thin KMD 89 {31.90 [33.40| 98% 0.06| 19
: PORPHYRY porphyry with occasional zones of |Ca; strong [Cp:sp| quartz
brown porphyry carrying biotite and| Kl; patchy veinlets.
Kaalinite after the felspar
= -pphenocrysts. Infrequent sections
,ZPTS 34 .00 of fine-grained felsite (33.5m)
! Flow=banding occurs between
34.00-34.70m. Sulphide;
i disseminated and in small hair
i fractures.
34.85 |35.90 [ FELSPAR Dark grey with 'bleached' patches. |Sc; mod. Py:sp | glassy KMD 90 |34.85 35.65| 90% 0.03}| 21
: EZBIOTIT§7 = white opaque, powdery felspars Kl: patchy Qtz in (0.8m)
: PORPHYRY and small biotite flakes in Musc; thin hair
; reddish-brown groundmass. Sulphi- veinlets
des; sparse, disseminated.
R {35.90 |36.90 i FELSPAR Reddish-brown with no mafic Sc: mod. Py. Qtz { KMD 91 [35.65 B7.15| 90% 0.08| 12
* PORPHYRY constituents apparent but sulphides|Si; strong veining { (1.50m)
i more prominent as fine disseminatiohs becoming
| in the groundmass and as fracture more
; infillings associated with intense §
! increase in quartz-veining.
5 Cp. z
36.90 |38.64 !FELSPAR Heavily quartz-veined with Si; strong (‘s’ PY | Qtz. vein | KMD 92 {37.15(38.64] 99% |0.07] 17
' PORPHYRY occasional isolated blebs (1imm) Lm. P~ | Stockwork | (1.49m)
i . L. . icommon) i
| of chalcopyrite visible in the
E groundmass. i
il . d
ii - ; !
38.64 | 41.80 IFELSPAR Greyvish-brown partially silicified.|Sc; mod. Py. 1KMD 93 138.64 ) 40.74 95% 0.061 7
i PORPHYRY no mafic constituents apparent. Si; mod. (sp) % (2.10m)
; Sulphides; sparsely disseminated in|Ca; mod.
; the groundmass. Some limonite local Lm. j
ﬁ developed on fracture surfaces !
i between 36.64 m and 37.00 m. ! ‘
it i
4 x
| |
[ o i
| i !
H , . ) ; ) )

+



Log Shect No; 5

METRIS : ' 3CLOGICAL RECORD ASZRY RECCRD
- i AnEe {FRACTURS SEMPLE . f e Mo
From 7o | ROCK TYPET DESCRIPTION ALTZRATION "IS%ES;S oo |From | To % pocouat® Cap oy
41,80 | 42.90 ; As above but with prominent qtz Cp; |Qtz vein KMD 94 | 40.74|42.90; 98% 0.04 9
d vein sub~parallel to core axis (sp) | (h4cms). (2.16m)
! (4em. thickness). Single plate of
' chalcopyrite observed at 41.80m.
Some chlorite on fracture surfacesgd
42.90 | 45.80 . FELSPAR Greyish-brown, relatively fresh occasional |Py; Qtz. KMD 95 |42.90|45.80] 98% 0.02| 8
* || PORPHYRY moderate qtz./calcite veining, chlorite (sp) lcalcite
heavy in places (4cm. thick calcitg (moderate)
: vein at 44.05m), occasional
: chlorite(?) coatings on fractures.
| Sulphides: sparse fine specks in
f groundmass.
45.80 | 46.55 § FELSPAR Grey, shattered, with finer NIL |Qtz/carb
PORPHYRY phenocrysts. Criss-crossed with stockwork
i ’g; qtz./cnrbonate stockwork, brecciaf
. ted in places. No visible
sulphides.
1 )
46.55 | 46.80 | FELSPAR Greyish brown, flecked with chlorite Cp;py KMD 96 |45.80 {47.55| 98% 0.11{ 26
PORPHYRY occasional streaks of chlorite. . (com- (1.95m)
Sulphides: common, in plates mon)
streaks and lenses associated
with qtz. veins.
! [
46.80 | 47.55 ! FELSPAR Grey and shattered with occasional j Scj light [NIL 1Qtz/carb
L ; PORPHYRY fragments of coarser, pink porphyryl Lm; light stockwork :
j No visible sulphides. -~ = . on joints :
i ) Si; patchy ﬁ
g | 1
47.55 | 51.50 :XENOLITHIC Greyish brown as above with Si; light covel-;chalcedor:yég :
i PORPHYRY occasional xenoliths of hornfels. : lite !(veins) i KMD 97 |47.55 149,70 98% 0.07| 18
! Characterised by frequent veins of at i (2.15m) v
i cherty Quartz.. Qtz. cemented 48-%2 Qf:-/ffic'ﬁ KMD 98 |49.70 51.50 98% 0.03 8
i porphyrv breccia occurs between \neavy ﬁ (1.80m) .
: 48.15m and 48.25m after which there i ot i '
i is increasing proportion of qtz./’ ii . t
; : carb. veins. Sulphides: sparse in b ’
: small qtz. veinlets (- lmm). ; i
é o ‘ ii




. . Loz Sheet No; 6
Logged Y R A ELLIS g H
MTTRES i GEJLOGICAL RECORD ASSAY RECORD
i - - or e CRE |FRACIUREZ | SANPLE _ | Ho
From To | ROCK TYPE DZSCRIPTION ALTEZRATION | yiTXs i VEINING 10. From | To |% Recovi % Cu pom
51.50 52.50 FELSPAR Greenish<grey, sheared and broken Sc; strong H Qtz./Ca r
PORPHYRY with heavy carbonate veining ‘Ca; heavy Hsp)
: cutting cherty quartz veins. - chloritp
(sub-vertical?). Sulphides; on shears.
sparse, disseminated. K1; strong
| muscovite
. KMD 99 |51.50/53.30| 98% 0.07 19
52.50 | 53.30 As above, more shattered, more (1.80m)
carbonate, brecciated in part.
1} . ,
53.30 | 55.50 ! FELSPAR Bleached powdery felspar pheno- Sc; heavy : Qtz. carb.i KMD 100 | 53.30|55.75 98% 0.04 o9
]
| BIOTITE crysts (Kaolinised) + small bioti-| Kl; after | (tr) (2.45m)
PORPHYRY te flakes in ¢greyish-brown matrix. plag.
Occasional streaks of Fe-stained phenocry=-
carbonate impart a banded sts
appearance. Carbonate prominent Ca; strong
n in branching veins (up to 1cm.
4 thickness) Sulphide: v. sparse
occasional blebs in carb.
55.50 | 56.45 i FELSPAR Greenish-grey, broken porphyry. K1; strong | Py: Qtz. ]
PORPHYRY with highly altered plagioclase. (tr) h
Veining: moderate to heavy. i
Sulphides: v. sparse disseminationg i
56.45 | 56.75 ! FELSPAR Coarse, greyish brown with thin v
i PORPHYRY grev qtz. veins. (tr) iQtz. ;
i |
56.75 | 59.05 | FELSPAR Greenish-grey highly fractured. v: [Qz. Ca {KMD 101 |55.75(58.90; 98% 0.04 18
! PORPHYRY kaolinised. Qtz. and carbonate (tr) (stockwork}i (3.15m)
i veining heavy. Sulphides: rare.
‘ !
59.05 | 61.30 | FELSPAR- Brown, bleached plag. phenocrysts | K1; strong Qz. Ca. {KMD 102 {58.90(61.30] 98% 0.02] 6
| BIOTITE streaks of Fe stained carbonate (moderate) (2.40m)
i PORPHYRY material. Moderate Qtz. Calcite }
{ veining. Sulphides: sparse. !
3 J
! i
i :
|
|
“.

-y
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VETRES i GEOLOGICAL RECCRD ASSAY RECOHD
L 7
; R e - romy ey | OZF JFRACTURE | SAMPLE | pnoo | po o % Cal B0 | As ™
Frox To | ROCK TYPL DIZSCRIPTION ALTERATICN | yTxs.!|VSINING NO. # Pecovd.| ° P57 | ppm ppm
75.90 77.20 FELSPAR Brownish-grey sheared, broken Kl; strong [Cp; Qz. Dol. | KMD 110{74.46,77.20{ 98% (0.08 46 0.3
' . PORPHYRY Chloritic clay mineral on frac- D1; {(after |(sp) (1.74m)
! tures. Sulphides; trace. plag) ! Mo;
: Sc; after (tr)
- ‘ biotite
77.20 LT7-55 %SILICIFIED Grey broken silica-rich rock, Si; heavy Qtz-Chl, KMD 111{77.20 77.55 98% 0.12 |- 37 17
- , FELSPAR relict porphyry texture in parts. | Kl1; heavy Q, Clay (0.35) .
%PORPHYRY Clay mineral and carbonate on Min. car-
i fractures. bonate
i
77.55 78.82 |: FELSPAR Brownish grey white felspars K1; heavy |[Cp;sp|Qtz KMD 112{77.55[80.37] 98% :.0.05 71 :3
’ | PORPHYRY prominent carbonate + clay mineralps Qtz, Clay | (2.82)
after biotite. Fe-stained carb. [ Sij light ~ Min-carbod
veins carry most of chalcopyrite. nate
78.82 80.37 FELSPAR Grevish brown, kaolinised. K1l; light Cps Q, carb.
: PORPHYRY Ca after biotite and as thin (tr) [Clay Min-
streaks and veins with Qtz and Carbonate,
‘| Cpy. Carbonate and clay mineral Chalcedony
on irregular fractures and one
x Smm chalcedony vein.
: i :
80.37 80.60 i BRECCIATED | Brownish grev. Mod altered Kl; mod. Cp: |Qtz, Carb-]KMD 113 |8037 [81.70| 98% 0.17] 23 7
’ ! FELSPAR felspars and abundant clay mineral (c) [Clay Min
: PORPHYRY and carbonate on fracture surfaces
% ! which are later than quartz-veins i
" with chalcopyrite. i
80.60 81.70 || BIOTITE Greyish-brown. Silicified patches|Kaol; strondCpsc | Qtz-Cpy i
!FELSPAR with indistinct felsvars and no Qtz-Carb. |
| PORPHYRY biotite alternate with Hiotite-F-
! P with mnderately kaolinised fels-
E pars. Cp in streaks and veinlets
i common in ﬁilicified patches,
; approx. 35 to core length. These
i . are cut by Qtz-Cpy veins and late
1l Qtz~Carbonate veins.
i |
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Logsad by; J S COATS/R A ELLIS Loz Sneet No; 10
METRIS GEOLOGICAL RECCRD ASSRY RECORD
ORT | FRACTURE |} SKPLE | o T o' 1o % cyl M0 ] as
Fronm To | ROCK TYPE DESCRIPTION ALTZRATION | yrxs. | VEINING XO. rom | 20 1% pecowt| # M| pnal Co
81.70 | 82.50 | FELSPAR Greyish-brown, indistinct feispars|Si; patchy | Cpjsp Qtz, carbd KMD 114 | 81.70/84.00] 99% 0.06| 18 6
PORPHYRY Cognate xenolith of green felspar [Ca; mod. (2.30m) '
|- porphyry at 82.45m. Traversed by |K1; mod.
| thin veins of sulphide and later Sc; local,
j quartz and carbonate veins -associated
i with silic.
82.50 | 83.20 [ FELSPAR Greyish-brown; phenocrysts more Si; patchy | Py;sp| Qtz (mod.)
| PORPHYRY distinct, greyish and reddish Cpisp| carb.
f patches of more aphyric material
1 (partially silicified). Sinuous
! veinlets of Fe-stained carbonate
j carry cp. ;
83.20 84.00 BIOTITE Brown bioti Pv:sp|lQtz, carb.
FELSPAR porphyry. Cpssp
PORPHYRY white, mo
feldspars
patches
84.00 | 86.72 |IFELSPAR Gre n-biotite bearinj|Si; patchy | Pvi;sp|Chl-Qtz- [KMD 115 | 84.00{86.73 99% 0.09| 341 10
PORPHYRY Pat ed with indistinc$Sc: locatl CpsspjCarb. f(2.72)
phe asional red Fe- |Ki/Ca: Qtz !
; oxide staining adjacent to carbona4 stronqg !
i te veins (70 inclination to core |diokite at i
; length} with quartz~dolomite cent-|8%4.55 ;
! res. Broken with quartz coated |
3 fractures, . i
| . N |
86.72 | 89.18 IBIOTITE Brown in colour. In biotite Si; patchy |Pyi;sp{Quartz, {KMD 116 |86.72i89.18 99% 0.08| 26 6
FELSPAR bearing areas felspars are modera- |(Se: light Cpisp|Dolomite 1 (2.46)
'PORPHYRY tely kaolinised and/or greenish in |Kl: mod. f
E colour. Patchily silicified Ca: strong g
: adjacent to quartz veins where i
! ! biotite is lost and feldspars j
! i indistinct. Stained carbonate as i i
“ streaks and veinlets carries ep. { ?
8 -
i i
z? i |
!{ . o j‘ . _ P [ PN P ML_. PP _..._\u PP 's ezt [Pa——" [P as— .—!—‘ nt— S——
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Logzed by; J S COATS/R A ELLIS Log Sheet Noj 11
METRES ; ’ GEQLOGICAL RICORD ASSAY RECORD
. op | FRACTURE | SAMPLZ Mc | As
From | To | ROCK TYPE DESCRIPTION ALTERATION | prvs,. et | 7o [ From | To {% pocouy) # €Ol pocl pom
I i
89.18 | 91.40 } BIOTITE Reddish-brown, homogenous biotite-| Kl; liaght [Cp; !Qtz(1ight)|KMD 117 {89.18{91.40] 99% 0.06| 22| 2 ;
| FELSPAR felspar-porphyry. Fairly fine- (sp) (2.22m)
| PORPHYRY qrained agroundmass (hard, dense
| texture) but not silicified as
\ shown by lack of alteration and
! less porphyritic, fresh felspars
| except very slight sericitisation.
: Indistinct darker grey streaks.
Quartz veins 70 to Corel axis.
Little veining.
91.40 | 94.74 } BIOTITE Greyish-brown, biotite bearing ‘Sc; patchy |Cp; (70° to C.iXMD 118 [91.40|9%.74| 99% 0.12| 53| 5
FELSPAR almost throughout - -except partially | K1; mod. (sp) {L.) (light}(3.34) '
PORPHYRY sericitised, silicified zones, Si; patchy |(minogQtz, Qtz-
felspars are indistinct but mod. in Dol.
kaolinised in other patches. Occ. veins)
green felspars. Some finer qrained,
é? biotite bearing areas like above
* wnit. Breccia zones 1-2cms-Quartz-
Dolomite at 93.38m. Cpy in
disseminations and veinlets. 3
94,74 { 95.57 ;| BIOTITE Brown colour relatively fresh Si; patchy |Cp; !
FELSPAR Min. Spec. at 94.80m shows outer Ca strong |{sp) IQtz ! KMD 119|94.74 [96.70] 99% 0.09| 19 12
!PORPHYRY unaltered BFP, then white felspars, adjacent i (1.96) .
' green felspars, silicified zone K1 to qtz. :
| /PTS 94.747|and innermost central quartz vein. veins. '
i (? Alteration sequence) Sc; after [
‘ - bintite :
i
95.57 | 96.70 iFELSPAR Brownish qrev, motre silicified Si: mod. Cp Qtz !
iPORPHYRY with remmant patches of kanlinised | Kl: mod. (tr)
i B.F.P. Pyrite on late fractures Py i
i : with cpy. (tr) 1
96.70 i 97.25 %BIOTITE Brownish-grey silicified moderately Cp Qtz, Clay) KMD 120 {96.70 [98.26] 97% 0.22! 44 27
| FELSPAR but white felspars in parts but (tr) | Min. | (1.56) -
éPORPHYRY mainly indistinct. ’ - |
| i
!
i I
| B R -

i S AL
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Iogzed tyy J S Coats Log Sheet Noj 12
METAZS : GEOLCCIZAL RECOR ASSAY RECCRD
* Ty - TAVDT . ' i{‘\ A A
e - N ORF | FRACTURE SAMPLE - . c -] u
Frem | To | ROCK TYPE ZSCRIPTICN ALTZRATION | wyvig | VEHING Ho.. | From | To % pqul % Cu op=| ppm | ppm
97.25 | 98.26 { FELSPAR Brownish-grey, indistinct felspars| Si; modera-| Cp;tr|Qtz-chl,
PORPHYRY Heavily quartz-veined almost te | Py;triQtz, Clay
1 brecciated in parts especially Min.
: (97.60~97.90) Cpy near qtz-
i chlorite veinlets, Py on fractures
98.26 {101.55 || FELSPAR Greyish-brown, Moderate silicified| KI; patchy | Cpisp|Qtz-chl, {|KMD 121 | 98.26|101. 98% [0.10] 26| 14
' PORPHYRY sericitised throughout except a Sc;  poq. | PYitriQtz, (3.29) 55
| few bleached patches with biotite | Sij carbonate,
F and kaolinised felspars. Sulphides. Clay Min.
; trace in dissemination and minor
i in qtz-carb veins. Thin quartz-
' veinlets form stockwork. Pyrite-
quartz on fracture surfaces, later
clay-mineral.
i
o !
#  ]101.55 |102.70 j BIOTITE Brown colour. Relatively fresh Chl; minor |Cp;sp|Qtz, KMD 122 | 101. |102. | 100% 0.06| 20 6
i 'FELSPAR glassy felspars. Slightly chlori~| Sc¢; minor calcite (1.15) 55| 70
[ tised in patches. Near quartz
'} veins slight alteration to qreenist
i plag. and reddish colour. Sulphi-
] . . . . L
: de sparse dissemination and on thin :
f quartz veins cut by later calcite ' |
E Small Smm dark xenolith of Hornfels ;
! ! ;
: !
102.70!105.00 i FELSPAR ! Brownish-greyv, non biotitic. Sc: strong [Cp;f/¢ Qtz (KMD 123 )} 102. }|105. 99% | 0.23) 42 29 0.3
I PORPHYRY | Felspars indistinct. Quartz Kl " Bo;tr!stockwork |(2.30) 70 00
| stockwork in places. Chakcopyrite! Cai " MojtriDolomite |
}{5’1‘5; 1035;7 sparse to minor as blebs and in 5i; mod. §
I veinlets. secondary 1
» Orth. is B
i { common. i p *
| i " i
105.001105.63 |i FELSPAR Dark grey, felspars. Stronaly Cps;c {Cp-qtz IKMD 124 |105. [105. 98% : 0.18 55; 70
I PORPHYRY veined by quartz and cp (Baked?) Qtz calcite(0.63) 00 63
i ! M
/ I
i i ? :
| ié
o e e e e e e e wm em e e e e o




VITRTS ; ‘ GEOLOGICAL RECORD ASSRY PECCRD
- N [ ——— DT Mo | As
ORE |FRACTURE | SANMPLe , Ao o !
From To | ROCK TYPE DESCRIPTION ALTERATICN | wIns,i VEINING ro. |From| To ®pecouy® Cul i ppm
105.63 | 106.78 ! DOLERITE Fine grained margin, centre medium | Calcite Not
' qgrained size. 30° inclined to Qtz-calci¢sampled
; ' core. te
106.78 | 107.63 | FELSPAR Grey, and silicified (Baked by Si; mod Cpic | Cp-Q, KMD 125 |106. |107. 95% | 0.17| 78 | 26
: PORPHYRY dolerite?) Chalcopyrite in calcite (0.85) 78 63
i chlorite (?) stockwork and ground-
mass blebs and strings.
107.63 | 109.40 || DOLERITE Dark chilled margin, medium grained
) centre. Py;tr| Calcite- |Not
Py sampled
109.40 | 109.85 || FELSPAR Grey, brecciated F.P. Heavily Chl; heavy |[Cp;itr | Chl=- KMD 126 [109. [110. 95% 0.04| 10 | 37
PORPHYRY chloritised and silicified- Si; mod. calcite, (1.10) Lo 50 ’
Chlorite-calcite veins. Qtz.
N
v
.- 109.85 | 110.50 | FELSPAR Brownish-grey, Indistinct felspar Cpi;tr | Qtz,
PORPHYRY showing moderate sericite and Py;tr | calcite
silicification.Fe-stained carbonate
veins. .
110.50 | 112.35 ;| FELSPAR Greyish-brown. Patches of less Si; mnd Cp;sp | Qtz, KMD 127 [110. 113.] 98% 0.06} 16 | 12
PORPHYRY altered white felspar and biotite |Sc; mod. Py;tr | calcite~ (3.10) 50 60
F.P. but generally silicified. Clay Min
Carbonate streaks cut by later Qtz
vein and calcite-clay mineral on !
fractures. . . ]
112.35 | 113.60 | FELSPAR Brown, locally silicified and Cps;tr | Ch1-Qtz,
' PORPHYRY sericitised but also patches with Pvi;tr | calcite-
biotite and unaltered glassy Clayv Min.
felspar. ‘ b
|
i
i
1 : - o et IS K
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GEJLOGICAL RECORD

KSSAY RECO=ZD

ALTZRATICH

SA¥PLE

0.

From

To

% Recovd.

% Cu!

As
ppm

116.70

117.55

119.05

120.40

117.55

119.05

ST ey

FELSPAR

. PORPHYRY

FELSPAR
PORPHYRY

FELSPAR
PORPHYRY

FELSPAR
PCRPHYRY

Brownish grey; felspar mod.

.distinct chlorite after biotite.

Irregular streaks of stained
carbonate and a more chloritic
zone at 115.60-115.70. - Irregular
Qtz. veins and stockwork. Occa-
sional 5mm carbonate veins at 50°
to core. Bleached near bottom of
section. Sulphides in veins and
disseminated.

Grey. Felspars indistinct.
Chlorite after biotite, locally,
and in veins and patches. Shear
surfaces and veins with clay
minerals = dickite(?) Later Qtz=-
Carb veins + Py. Sulphides
disseminated and in veins.

Grey-brown. Felspars generally
abundant and distinct, kaolinised.
Bictite rare, mainly chloritized.

Brownish~-grey. Felspars generally
indistinct. Chlorite after biotitd
in less silicified parts. Qtz
stockwork. Three 1.cm thick
dolomite-qtz veins.
locally disseminated. - - .

Suiphides

Greyish-brown. Felspars indistincy
but locally distinct and Kaolinijisec
Ricrtite altered to chlorite.
Strongly brecciated parallel to cod
re length with qtz, calcite, dolo-
mite dickite in veins up to hem
thick, and perpendicular to core.
Py disseminnted and in veins. Cp
in patches.

Sij
Sc;
Kl;

Si;
Sc;

~A

Chtl:

Sig

L]

+Chl:
- Siy
Sc:

light
light
local

strong

local
rare

stronqg

minor
mod.
strong

Py;tr
Cpitr

Pyisp
Cpsisp

Py;tr
Cpstr

Pvitr
Cpstr

Clay Min
- Qtz .

calcite

Dolomite

Clay Min.
quartz
carbonate

Qtz.

Qtz
Dolomite
dickite

Qtz
Calcite
Dolomite

i - { l
L. N N N NN NN}

KMD 128
(2.25)

(1.70)

KMD 131
2.95)

KMD 129

113.
60

115.
85

117.
55

120.

115.
85

117.
55

120.

123.
35

98%

96%

99%

0.06

0.07

19

13

16

22

12
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Logsed b¥; J S COATS/H W HASLAM g ?
YETRIS ; GECLOGICAL REICORD ASSAY RECORD
* ! 3 | FRACTURE | SAMPLE I i Mo | As
From To || ROCK TYPE DESCRIPTICN ALTERATION ;Ogms | VEINING No. |From| To % pecoysl® Cup oo ppm
122.23 123.35i FELSPAR Greyish to reddish brown. V. Siistrong Cp;sp;calcite
i PORPHYRY indistinct felspars. Biotite Scistrong quartz
i altered to chlorite. Cognate chlorite
! grey xenolith, 15mm across. Cp
! in qtz veins and chlorite streaks
(?)
123.35 | 125.06f FELSPAR Grey to brownish grey. Felspars Sc; mod cpy; |calcite KMD 132 | 123. |125. 96% 0.09 11 15
PORPHYRY indistinct stockwork of qtz veins. tr (2.12) 351 47 ‘ '
Breccia in part, with calcite.
|
1125.06 125.475 FAULT Grey and brown felspar porphyry Si; strong |NVS Dickite +
. BRECCIA broken and traversed by numerous Chl; strong clays
veins of dickite? and clay minerald.
125.47 126.21!| FELSPAR Mixed red and grey; grey and Cp;tr|quartz KMD 133 |125. |126. 1  99% |0.002 3 14
. PORPHYRY baked near to dolerite. Traces of Pvitrichlorite (0.74) 47 21
1 felspar visible. Light stockwork calcite
1i/PTS; 126.20 of chlorite and qtz veins. Baked
m margin has rectanaular patches of
chlorite. Calcite-chlorite
veining due to dolerite.
‘ ’ :
126.21 130.11 DOLERITE Upper contact at 150 to core. calcite i
o ] DYKE Fine-grained dark margin coarse !
' centre. Rare veins of epidote (72) i
! calcite. Bottom contact at 55 . ]
{ -
130.11 131.70! FELSPAR Greenish, with distinct fe"lspa-'rs, NVS gmm 134 {130. {131. 99% 0.02f 61 9
PORPHYRY black at contact with dolerite, 1(1.59) 11 70
palegreen elsewhere. Hiotite
replaced by black chlorite
pseudomorphs. !
. !
131.70 135.12 !, FELSPAR Grevish brown. Felspars distinct, Cpstriquartz 1KMD 135 {131. [135. 99% 0.050 5! 7
? PORPHYRY greenish at top of section. Rare Pvitr|chlorite | (3.42) 70 12 :
i )= biotite. Cpy in local disseminated i
‘ZPTS 134':; and in vein.
L it
S = -
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METRTS GEOLOGICAL RECORD ASSRY RECCRD
; o ' _ | 03 [FRACTURE | SAMPLE [p T oo g % cal 0 |As
From To ' ROCK TYFE DZSCRJIPTION ALTERATICN MINS. | VEINING NO. Ehae Recovd.} “ DPT! ppm
135.12 | 136.10 IF_ELSPAR Brownish grey; no biotite; felspars| Sc; strong |Cpisp ! quartz KMD 136 {135. [136. 99% | 0.04| 12 13
“ ' PORPHYRY ' {indistinct. Light quartz-calcite ' calcite (1.66) | 12| <78
’ veining, with Cp. Traces of
disseminated Cp.
136.10 | 136.78 || FELSPAR- Brownish grey. Felspars moderately|Sc; strong |Py;tr | quartz
PORPHYRY distinct. Strongly veined. Brec- calcite
ciated in parts with stockwork
about 136.10 to 40. Trace pyrite
associated with scarce chlorite
veins and patches.
!
136.78 | 139.90 iFELSPAR Grey, commonly brecciated in parts.|Sc; intense [Cp;sp | quartz KMD 137 | 136. | 139. 98% |0.07| 19
PORPHYRY Frequent veining and local stock- Py;sp | dolomite (3.12) 78 90
work. Felspars very indistinct. chlorite
o) A little chlorite veining, mostly clay
@ later than quartz-dolomite. Disse- minerals
minated sulphides, especially 137~
08 to 4O.
139.90 | 141.68 | FELSPAR Greyish brown. Top 15cm qrey-white ICp;sp | clay KMD 138 | 139. | 141. 98% |0.04| 5
PORPHYRY Chlorite after biotite, and feathe- minerals (1.78) 90 68
ry chlorite veins. Indistinct chlorite |
felspars. Cp disseminated and in quartz !
chlorite vein. !
]
141.68 | 142.36 | BIOTITE Reddish brown, biotitic. Lighter [Chl: liqht [Cp;tr | quartz iKMD 139 | 141, | 144, 99% |0.02| 7 12
FELSPAR felsite patches (? coanate xenoli- [K1l; mod. clay 1 (2.42) 68 10
PORPHYRY ths). Felspars white. - Light ' minerals |
! quartz veining. Cp in chlorite
L patches.
i n
142.36 | 144.10 !,FELSPAR Brownish qreyv. Indistinct felspars|Sc; mod. Pv:tr | Dolomite ,'!
{PORPHYRY Quartz-dolomite veining., moderate, |K!'; mod. Cp:sp | quartz ;
i stockwork. Earlier quartz-chlorite{Coj; mod. chlorite i
g veins. Py and Cp in quartz veins.
)
i:
il !
1 R .
- - - o e e e e e
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Lagzed by; H W HASLAM/J S COATS Log Snest Noj 17
METRIS ; GEOLOGICAL RECORD ASEAY RECORD
T or | FRACTURE | SANPLE . .| Ho [ As | Au
From | To | ROCK TYPE DESCRIPTION ALTEPATION | Dips vetvina. | Mo. | FTom | To ¥ pocousi® Cal 2 ppn | ppm
144.10 |144.95 || FELSPAR Grey, whitish and brownish in part$ Ca; strong | Cp;trl quartz KMD 140 | 144, | 144. 98% 0.02 8| 10
: PORPHYRY Felspars indistinct. Large quartzt Kl; strong | Py;trl chlorite | (0.85) 10 95
| calcite vein at 144.40. Near Sc; mod. calcite
d bottom, felspars are white and .
] . . occasicnal
! greenish in patches. Py and Cp secondary
disseminated and in veins. L
muscovite.
144,95 }146.85 | BIOTITE Brown. Biotitic in less silici- Sc; mod. NVS quartz KMD 141 | 144, | 146. 99% [0.02 6 4
| FELSPAR fied parts. Felspars white, K1l; strong chlorite | (1.90) 95 85 ‘
| PORPHYRY locally indistinct. Some red clay min. :
felspars. Quartz-chlorite veins :
subparallel to core. Carbonate
veins 60° to core.
146.85 {148.75 || FELSPAR Grey to brownish grey. Indistinct| K1; strong | Cp;tr| quartz KMD 142 | 146. | 149. 99% {0.02 6; 18 0.3
NA PORPHYRY white felspars. Light to moderate| Sc; light | As;tr| dolomite | (2.40) 85 25
* stockwork of quartz veins. Early Ca; strong
dolomite quartz veins at 70 . Cp musc; COom=
in veins and patches. mon
148.75 | 149.12 l IGNEOUS Dark grey with abundant xenolithic| Sc: strong | Pvic
: BRECCIA fragments of quartzite, siliceous Ca; strong | Cp;c
hormfels and pelite in matrix of As;sp ]
carbonate, sevicite and quartz. !
Sulphides; exceed 1% by volume of |
the rock.
149.12 | 149.25 ; FELSPAR Grey. Felspars not visib}g. . Sc: intense| Pyv;tr{ quartz
PORPHYRY Light quartz stockwork and
brecciation.
N - . . f
1 | S B Shemservets intie= | s stromy (et | rey ate o 143 |0, Lz | 9% | o.08| | 16
: ¢ ans Qtz-carb ;(3.08) 25 33
xenolith at 151.50m. Irreaqular calcite
dark grev qtz veinlets with later. .
thicker qtz-carbonate veins with ] b
i sulphide. Later barren, spideryv, J
i ! calcite veins. 1
N t
i
| ?
! i it
= Ee - P g pimon 3 . AT
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Logged by; H W HASLAM/J S COATS Log Shezt No; 18
MTTRES GEOLOGICAL RECORD ASEAY RECCKD
= - DT B Mo As
‘ _ ORT jFRACTURE | SAMPLE
Fro= | To | ROCK TYPE 'DESCRIPTION ALTERATION | yirs. VEINING Ko. | Trom| To 1% pecovs|® O ool oom
152.33 153.15S FELSPAR Pale grey but with ‘*bleached' Sc; strong [Cpitr| grey Qtz.JKMD 144 |152. |153. 99% {0.02 71 3
PORPHYRY patches with white powdery felspar| K1; tchy Py;tr| Qtz-carb.| (0.82m) 33 15
(= kaolin/dolomite). dol; P calcite
153.15| 156.64} FELSPAR Brown sericitised porphyry with Sc; mod. Py;tr| Qtz. KMD 145 |153. 155. 99% |0.02 71 &
: | PORPHYRY 'bleached' patches at 154.30m K1; tch carb. (2.66) 15 75
(0.6m) and 155.35m (0.4m). Qtz- |dol; P2CY
vein stockwork developed, often
with earlier dark grey qtz.
forming marginal zones to the
veins. Lager carbonate developed
i on thin fractures.
156.64 | 158.02} FELSPAR As above but more frequently KMD 146 |155. |158. 97% l0.003| 1 3
' PORPHYRY kaolinised. Occasional fresh (2.27m) 75| o2
i orthoclase (S5Smm) and rare biotite
158.02| 160.08 | FELSPAR Brownish grey altered porphyry Sc; mod. Pys;tri| Qtz. KMD 147 1158. |160. 98% 10.001} 1 5
i PORPHYRY with prominent development of Kl; mod (2.06) 02 08
| secondary muscovite. Sulphides; dol; mod.
i very sparse. Qtz veining;
occasional.
160.08 | 160.75{ FELSPAR Pale grey 'bleached' porphyry with | Ca; strong |Py;tr 1
| PORPHYRY distinct phenocrysts and secondary | Kl; strong E
| muscovite. Sc; patchy i
i musc; com- ;
i mon r
160.75 ] 161.02 EBRECCIATED Dark grey carbonate matrix K1; strong Qtz i KMD 148} 160. | 161. 98% 0.002] © 8
! PORPHYRY enclosing strongly kaolinised Ca: stronqn j (0.98m) 08 02
1 fragments of porphyvry i
1 i
i : fy
161.02 | 162.01 %FELSPAR Grey, partially kaolinised with Sc: moderatg Qtz i
| PORPHYRY early dark grev, featherv qtz. K1: patchy T ﬁ
i veins and later qtz veins at 45 ! ;
& to c.a. ' h
i i
| , l | |
i . | ! , | !
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Legzed Y3 H W HASLAM/J S COATS Log Sheet Ho; 19
¥ETRES G=0LOGICAL RECORD ASSRY REZORD
= TDACTUDR PLE Mo |
= . - — ———r - . ] or® FRACTURE SAKPLE . LA
Frem | To | ROCK TYPE DESCRIPTION ALTERATION | yivs | VEINING vo. |From| To % pocoun|® C4| pon B
}
! . I
162.01 | 162.51] FELSPAR Grey, pale grey felspar-rich, “Sc; strong |Py;tr| Qtz. KMD 149 [161. |163. 98% {0.002 0: s
' PORPHYRY flow-banded porphyry. musc; com- {As;tr (2.83m) 02| 8s5
: ) mon
; K1; patchy
i dol; patchy
It .
162.51 | 163.85| FELSPAR Greyish brown, indistinct Sc; mod.  |Pyjtr| Qtz (mod)
) E PORPHYRY phenocrysts generally sericitised | Kl; locallyjAs;tr
1 with patches of green altered strong
! plagioclase (= kaolinite + Dol
i dolomite). Sulphides; fine musc;
disseminations throughout. occasional
163.85 | 169.83 | FELSPAR Brownish grey generally serici- Sc; mod Py;tri| Qtz KMD 150 |163. [167. 98% [.003| 1 3
PORPHYRY tised with local silification Kl; locally carb. (3.50m) 85 35
adjacent to quartz veins and kHol; strong ‘
frequent kaolinised carbonated musc; KMD 151 }167. |169. 99% pP.001 1 7
patches. (= green plagioclase). common (2.48m) 35| 83
Sporadic quartz veining with grey,
earlier qtz. margins e.g. 166m.
Frequent muscovite after biotite.
169.83 | 171.69 || FELSPAR Grey heavily kaolinised with Kl: strong |Pv;tr! Qtz KMD 152 {169. [172. 99% | 0.001 O L
PORPHYRY patchy, remnant sericitisation Sc; patchy {minor) 1(2.59) 83 42
(indistinct porphyry texture). dol; strong
Secondary muscovite/carbonate musc:
i after biotite. Minor quartz common
veining.
171.69 | 172.42 || FELSPAR As above but sericitic alteration
| PORPHYRY predominant. Moderate qtz.
veining.
172.42 | 175.40 || FELSPAR Pale grey, 'bleached’' porphyry. dol: strong |Py;tr
| PORPHYRY Small dark grey qtz. veinlets Ki; intense
{ form local stockwork. (173.32m) Sc: patchy
i ]
175.40 | 175.50 || BRECCIATED Fragmented porphyvry in dark grey |Ca; intense KMD 153 { 172. | 175. 98% 6.001 0 5
?EPORPHYRY Fe-stained carbonate matrix(?) (2.98) L2 Lo .
ii chlorite(?).
!
!
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¥ITRTS ; GEOLOGICAL RECORD- ‘ ASEAY RECORD
!. = = ‘PLE i Mo
: - 0RF | FRACTURE SANMPLE . As Au
From To | ROCK TYEZ DESCRIPTION ALTERATION ,:Ir;s_ivgmmg xo. | From| To % pecova|® €O ponl pom | ppm
175.50 | 177.50 | FELSPAR Brownish grey, phenocrysts ' Sc; strong |[Py;tr KMD 154} 175. | 177. 97% 10.002| 3 6
| PORPHYRY indistinct, generally sericitised. (2.15) | 4o 55
t
?BRECCIATED Fragmented porphyry in dark grey
| PORPHYRY Fe-stained granular carbonate
: : matrix.
{FELSPAR Grey, 'baked' silicified porphyry |Si; strong [Py;tr |Lim. in KMD 155 | 177. | 178. 99%
iPORPHYRY adjacent to Tertiary dyke. Sc; heavy fissures { (0.78m) 55 27
: Sericite forms major mineral in Ca; in
! groundmass and in plag. phenocry- phenocs.
; sts together with stained granularimusc; after
; carbonate and goethite. Veining biot.
! absent apart from minute limonitic|lm; sp
hair-line fissures.
178.27 } 184,63 {{CRINANITE Dark fine-grained margins, Chlorite Py Chlorite | KMD 156 | 178. | 180 98% 0.002{ 3 2 0.3
becoming porphyritic towards after clay min. | (2.25m) 27 52
centre, with prominent phenocrystsjamphibole
of plagioclase (Lab.), and
amygdales with zeolites. Clusters T2D9;i§ 182; 182; 95% [0.003| © 0
of pyrite associated with fractu- : <
ring at 180.6m. White clay

mineral and chlorite developed on
fractures beyond 183.50m

END OF HOLE. 4 , i
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DDH No. 2

Depth; 174.20 m
Inclination; 600

Azimuth; 020°T

Collar Elevation; 235 m

INSTITUTE OF GEOLOGICAL SCIENCES - DIAMOND DRILL CORE RECORD SHEET

Coordinates; NM 81490992

Location; Argyllshire, Scotland.

0/s Sheet No. 52

Objective; Test Geochem Anomaly’

Drilled by; Rockfall

Date commenced; 20.12.76

Total %age Core Recovery; 97%

Project; KILMELFORD

Date completed; 12.2,77

% Recovery by core-size; NQ. 0-6.40 metres = 60%
TNX 6.40 m - 10.55 m 95%

Logged by; J S Coats, R A Ellis, M S Garson.

NQ 10.55 m - 55.00 m =
BQ. 55.00 m - 174.20 m

98%

Log Sheet No. 1

‘METRES GEOLOGICAL RECORD ASSAY RECOFD
~ — T OFE | FRACIURE || SAMPLE Mo As
?‘rom To ROCK TYPE DESCRIPTION ALTERATION MINS | VEINING NO. From| To |% Revry. % Cu ppm ppm .
0.00 3.20 |lGranodiorite| No core recovered
: Rubble
3.20 6.h0 “Granodiorite Pinkish grey medium-grained, with Locally Py;vA| Qtz; v/c
finer-grained darker patches of sericitised |cp;c |Heavily :
/MIN SPEC. [biotite-quartz-diorite. Suphides; adjacent to fractyred | KMD 161 | 3.20 | L.8o| 90% 0.05{ 3 2
5,30 m/ {Py common on joints. Cp. as qtz. veins. at Lo (1.60)
scattered blebs in Sc. zones. Limonite to core ¢ D 162 |L.80 | 6.Lo| 95% 0.07] 8 8
heavy in (1.60) .
patches, ¢
6.0 7.05 Quartz- Grey,hornblende,biotite, quartz Sc¢ (moderate){Py;Ab | Qtz;common
diorite diorite.Mafics partially chl.tsd, Chl (light) {Cp;C
Sericitic zones adjacent to quartz |Lm(occasimal
veins.
7.05 7.10 n Broken limonitic rubble. Lm; heavy KMD 163 |6.h0 | 7.LO| 98% 0.08] 21 9
(1.00)
7.10 9.50 Quartz- Dark pinkish grey biotite, quartz
diorite Aiorite. Sulphides;Ab;2-5% Sc. mod. Pv;Ab | Qtz;camon|{ KMD 164 | 7.10 | 8.L0] 98% 0.05] LS 1
disseminated and in small strings Chl. light |[Cp;C | Carb. (1.00) :
assoctd., with qtz-veins. massive :
py at 9.30 m. Later thin barren KMD 165 |8.L0 | 9.50| 98% 0.07| 69 5
carb veinlets, (1.10)
- 11— IR P A e » i LB REER W il m-":r,-,,w
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lag;ed bry R A ELLIS Log Sheet Nog 2
¥ETRETS ; GXOLOGICAL RECORD ASSAY RECORD
] RE | TRACTURE | SAMPLE - Fo AS
From To | R0OCK TiPE DESCRIPTION ALTERATION | Sobie | VEINING 0. |From| To ®pecouyi® Cul oo ppm
9.50 |10.55 } Quartz- [As above but more heavily quarts Si(moderate)Py;Ab Pink aplite ’ _
diorite veined - brecciated at 9.55 m with Cp;C |vein sub-|KMD 166 { 9.50 {10.55 0.07{ 38 22
massive sulphides. Two sets of parallel {(1.05)
veins; early pink barren ap!ite to ca.
veins (up to Smm thick), Later Qtz-heavy
qtz. veins carry sulphides. (local
: Jstockworkﬁ
10.55 | 10.65 ' Xenolithic [Decitic porphyry with small
:felspar fragments of granodiorite.
; porphyry
10.65 | 13.00 | Felspar Greyish brown, phenocrysts Se; strong [Cp;Sp
porphyry  |indistinct; silicification and Si; strong [Py;C |Qtzjcamon| KMD 167 [10.55 [13.00{ 98% 0.03| 9 23
sericite adjacent to quartz veins. (sub- (245) :
agallelat
1 0“to c.a)
13.00j 19.20 | Xenolithic |Dark greyish brown altered Sc; strong
biotite/ porphyry with frequent fragments of| Si; strong [Py;C Qtz;cogmon ‘
felspar granodiorite with partially Chl;light {Cp;Sp |(30-LO~ to KMD 168|13.00 [15.00{ 98% 0.01 3 11
porphyry chloritised mafics. Early barren | Musc. c.a.) (2.00)
5/_ _| quartz veins sub-parallel to core | Lm;v.
!_?TS]EL%%L/ and later hair veinlets carrying occasional
’ sulphide which is also disserinated j KD 169115.00 17.00| 98% 001 5 12
l in the groundmass. (2.00)
| KMD 170{17.00 19.00| 98% 0.02 9 21
19.20{ 21.35 | B.F.P. More heavily fractured and Si; strong i (200)
l | sencitised; grey clay mineral Sc; intense|Py;C Qtz.common |
; prominent on fracturecs. Sulphides; Cp;Sp iCarb. !
} disseminated throughout, in small occasional
] veinlets and in blooms on | 1({12@351 19.00 21.35| 98% 0.02| 9 1
i fracture surfaces. ;i :
| A
| !
] I
= i | / |
! ! | | I
5 : : : : i
‘; 3 : P i
H t . o | | i
- - S e s W e s e - e - .
; | #;" | y ;"Pv»! ."P-?'F' .
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Logzed ty; R A ELLIS » Loz Sheet Noj 3
METRES ? GEZCLCGICAL XIZORY ' . ASSLY PECORD

; . or | FRACTURE | SAMPLE Mo As
From | To | ROCK TYPE DESCRIPTION ALTERATION | grbis |VETNING | FO. | FFou | To 1% pocoysl % Cul oo ppm
21.35 22.95 { Quartz- Greenish-grey chloritised biotite- " Pink Qtz.

{ diorite quartz diorite variable texture Sc;moderate noderate

with some flow-banding evident and | Ca;stirong fracturing

cognate xenolith at 22.85. Chl;strong |[Py;C [at 20.30 [KMD 172 {21.35{22.95! 98% 0.07{ 16 22

Sulphides; common in strings Cp;Sp |to c.a. (1.60)

veinlets and small blebs.

22,951 24 .42 | Biotite Greenish grey chloritised slightly | Chl;strong

quartz- porphyritic between 22.95 and Carbsstrong{Py;C | Otz.

diorite 23.30 m. Carbonate veinlets Sc; mod. Cp;Sp |(moderate) , '
become prominent adjacent to KMD 173)22.952L.L2| 98% 0.05] 91} 29
dolerite dyke. Calcite (A.L7)
' (local) :

2h.42 | 25.00 [ Dolerite | /Not sampled_/.

"Gl

25.00| 26.00 || Biotite Greenish grey chloritised heavily
quartz- veined with pink medium grained Chl;strong Aplite
diorite granophyre (1 cm thick) sub- Sc; strong |Py;Ab| Qtz.
parallel to core axis. Assoctd. Si; strong {Cp;C | Dol.
with the veining are frequent Ca; strong KMD 174 125.00126.55] 98¢ 0.23] 119 35
pink zones of sericite and quartz (1.55)

and veins of dolomite?)} Sulphides;
abundant in strings and veinlets
associated with qtz/carbonate
veining.

26.00| 26.55 | B.Q.D. As above but slightly pofphyritic.




Logzed by; R A ELLIS Loz Sheet Noj. )
METRTS GEOLOGICAL ReCORD ASSAY RECORD L
‘ ar | FRACTURE | SAMPLE ' F> TAu | As
From | To | ROCK TYPE DESCRIPTION ALTERATION | gvis |VEINING ro. |From| To ¥ pecow|® Cul ! ppm| ppm
"|26.55 |28.35 |} B.Q.D. Greenish grey chloritised, with Sc;locally |Py;ab | Pink
- » frequent pink silicified/sericitizd| strong aplite
'tongues' prominent; 26.90-27.10 m | Sij;locally {Cp;C | Qtz. (
p 27.L0-27.55 m | strong )
- 27.90-28.10' m | Chl; mod. |[Bajtr| Dol.(two , , _
Sulphides;abundant as coarse sets. _ N I U AT
aggregates, plates and beads in the| Cajstrong. KMD 175 [26.55 R8.10| 98% 0.26[ 36K0Q.31 21 .
pink zones and in small stringers | Musc. (1.55) : ‘
and veinlets in the adjacent
chloritised BQD. i
28.35 }31.00 ?Felspar' Brownish grey altered, heavily Sc; heavy |[Py;abi Qtz
| porphyry veined with qtz. and later Si; heavy (stock-
carbonate (dolomitte?) occasional works) ,
patches of BQD. Syphides up to Cps¥c.| Dol. KMD 176 [28.10 R9.55] 98¢ 0.08| 18 31
3 59 in small veinlets and Carb. (1.L5) :
disseminations. D 177 [29.55 B1.00| 98¢  [0.05| 11 30
(1.L5) | "
31.00 [ 32.L5 | B.Q.D. Dark brownish grey, fine-grained
P characterised by development of Biot.
i /PTS 3LL5 /| secondary biotite and Aolomite Ca; strong Qtz.
carbonate after the primary mica. |Kl; minor {Py;vec | Dol. KMD 178 [31.00 B2.L45} 98¢ 0.08{ 2L 22
Reticulate network of thin Si; light |Cp;sp. (1.L5) :
barren dolomite(?) veins present. |
| /PTS 32.u5 /|Parallel hair veinlets of sulphide ;
i impart a 'banded' appearance to i
| the rock.
32.4L5 1.32.65 [Granodiorjte Grey, with more coarse-grained, Sc; mod. Dol.
pinkish-grey patches of adarellite,}Kl; light. |Pv;e |Qtz.
the plagioclasce in the GD shows C-lc :
i some alteration to kaolinite. (1ater) | (Ig‘IDlr:l)79 32.L5BL.60 98% 0.3L v 16
|
i
I i
! ! !
i '; E
¥ . . _ | -

TR T
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Iogged byy R A ELLIS : Log Sheet No; g
MIIRES | ’ GIOLOGITAL ELCORD: - : ASZAY RECORD
A . , ; Z
O T  eeADTBTT AN g CRE |FRACTURZ [ SAMPLE | o o Ho As

Fron To | ROCK TYPE DESCRIPTION ALTZRATION | yT¥s | VEINING ro. |From| To 1B pecoual ® Cul oo ppm
32.65 [3L.60 fBiotite Greyish brown, fracturei with Si; strong | Py;dblQtz. Dol.

i felspar patchy development of sericitic Sc; strong | Cpje fractyre

i porphyry alteration. Less sericitise4 Ki; local " ofat LS

. porphyry retains the biotite anAd to c.a.

exhibits extensive kaolinite after
plagioclase (white,pcwdery
phenocrysts)., Prominent qtz.veins
at 33.05 m carry massive sulphide.
‘{Sulphides; Abundant as
disseminations, strings and

veinlets.
34.60 35.90 B.Q.D. Dark pinkish grey,fine-grained Sc; light :
with occasional pink'patches' of Chl; mod. Py;abl Dol/Py : -
adamellite. Characterised by thin, Cp.sp KMD 180 | 3L.60| 35.99 96% 0.05{ 23 11
straight, parallel fractures Cale.

*LL

infilled with Adolomite and opaque
granular sulphide? imparting =
'banded' appearance to the rock.
Later barren spidery veinlets of

calcite.
35.90 |36.20 1B.Q.D. As above, more fractured
I brecciated and heavily veined Dol/calc.
with carbonate at 36.00 m. _ heavy

(stockwork)

- Pe———————— . e o " ] i R i L AL TN IERRET T Y TR TR -




Logsed bY; R A ELLIS Loz Shest No; 6
¥ETRES | GEOLOGICAL RECORD ASSAY RECORD
‘ 27 [ FRACTURE | SAMPLE ; ~.i Mo ! Au As
Fron To | ROCK TYPE DZSCRIPTION ALTERATION | Uabs | VEINING o, |From| To Fpecouat® Cul oo ppmi ppm
36.20 |39.55 [GFanodioritd Dark pinkish grey 'banied! tiotite|Sc; locally 'KMD 181 |35.90{37.55% 98% |0.10 26 19
' ) granodiorite with zones of strong |intense Qtz. (1.65)
sericitic alteration associateqd Sc; locally Dol. _
with the development of 4olomite lintense Calc.
/PTS 38.35/ | and muscovite.Less altered rock  |Musc.
. : retains biotite and exhibits Chl. mod Pysis
bleached appearance Aue to K1; local Cp;ie : " 19
kaolinite after plagloclase. ?zmoét)sz 37.55139.55| 98% [0.07] 15 0.3
Sulphides; most prominent in :
sericitised zones and assoctd.
qtz. veins, also in small parallel
fractures in the aijacent '
granodiorite. Late barren calcite
veinlets.
P
1 39.55 {40.95 |Brecciated | Argillised, pale grey, 1acitic(?);|K1;intense Fracture
porphyry .7 shearcd, brecciated with Sc;strong 20° to
' /PTS L0.90m/] fragmented, grey cherty qtz. vein Py;vc|c.a. ' g
= ~ | material all in carbonate vein Cp;EC KD 183[39.55(L40.95 98¢ [0.07| 15 k03| 20
) matrix, grey clay mineral. Qta (1.L0)
Sulphides; v.fine disseminations. Dol
Calcite
L40.95 | L1.84 i Felspar Pale grey, soft kaolinisei. Kl;intense |Py;vc
porphyry Reticulate development of small Sc;heavy Cpsfc
' sulphide veinlets.
L1.8L { L3.50 ﬁ " As above, but less kaolinite ani (K1; rod. Py; |Dark grey { KMD 18L1L0.95142.80 98% 0.12 | 27 23
i more sericitised zones asscciated |Si; rod. Cp;sp|chrrty I (1.85)
i with heavy qtz. veining. Qtz. vein|Sc; strong. | Bo; qtz.+ qtz.
! stockworks are developed locally. stockworks.! KMD 185{L2.80!L3.50 98% 0.09} 27 28
i s
13.50 | L3.65 |Granodioritd Grey medium grains4 fresh rock. Prie i
% Sulphides; disscminated py. ;
L3.65 | L3.90 EFelspar Pale greyish brown, sericitised Sc; heavy | Pyiab| Otz.
§P°TPhYTY several parallel fractures normzl | Cnj; med. Crsst :
- to core axis carry sulphides. Chl; lirht |
. [ . ”.
l H
!
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Logged by; R A ELLIS » . Loz Shest Nej . o
/ETRES ; ‘ : GEOLOGICAL RECCRD ASSAY RECCRD
. I F | FRACTURE | SAMPLE ) Mo s
Fro= To | ROCK TYPE DZSCRIPTION ALTERATION 1?%?5. VEINING No. |From| To % pecoul® Cu| on %pm
|
43.90 { Lk.30 | B.Q.D. Pinkish buff, sericitisedi with Sc; strong :
P much chlorite after biotite. Py;Ab KMD 184 L3.50{LL.3q $8% ]0.08| Ll 9
| Sulphides; Py abuniant on chl; mod Cp;Sp (0.80)

fractures and in veinlets. Cp.
sparse disseminations in
groundmass.

LL.30 [L5.95 |Biotite Heavily fractured, sericitied and | Sc; heavy
felspar veined with quartz. Mafics are Crl;strong Qtz.
. porphyry generally chloritised. Kaolinite
} after plagioclase becomes common Si; strong Carb. '
towards base. Sulphides; K1; strong KM 187{ LL.30jL6.00 98¢ [0.05] 30| ° 26 -
disseminated and in strings and locally) _ (1.70) ‘ :

veinlets associated with quartz
veins. Later carb, veins are

3 _ barren.
L5.95 {L6.80 |} Felspar Hard, greyish pink, well-jointed Sc; patchy. Qtz; modJ
| porphyry (50~ to c.a). Porphyritic Si; patchy | Py;Ab| Dol; _
texture indistinct. Sericitised crl. Cp;Sp| cormon KMD 188 L6.00OjL7.10| 98% {0.05| 37 26
zones carry dolomite veins with ‘ (1.L0)
abundant pyrite in cubes and
spangles.
L6.80 | L8.7S n Pale grey, argillised thin grey K1; strone | Py;C | Ctz.
qtz. veins carry sulphides. Ca; strone | Cp;Spi (network) :
Sc; lirht | Mo;Sp KMp 189 L7.LojL8.79 98% |0.06| 29 45
1.35)
hé.?S L8.85 " As above but breccizted in

carbonate cemrnt.

e
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‘Logsed BY; R A ELLIS Loz Sneet No; 8
vETRES | GEOLOGICAL RECORD ASZAY RECORD
m h - o - CRE |FRACTURE | SAMPLE ~ 1 Mo As
Froz | To | ROCK TYPE ~ DESCRIPTION ALTERATION | e | oEiTna | ro. | From To 1% pecows ® ) pog ppm
18.85 | L9.65 §Felsite Heavily sericitised brown
: ' porphyry (?) with fragrents of Sc; strong Calcite;
microiiorite . No visible Py;tr| common
sulphides. Scveral barren cslcite c ' 18
veins. Rare qtz. veinlets. Qtz. KMD 190 LB.75|L9.65 98% 0.07{ 13
! sparse. (0.90)
49.65 | 50.35 | Granodioritq Pale grey argillised - strong Kl; strong (Py; |Calec.
4eveloprent of carbonate and Ca; strong F/C
kaolin after plagioclase Cp;Sp{Qtz.(hair
(carbonate imparts green colour veinlets)
to plagioclase). Grey clay and
carbonate on shear fractures. Thin
hair veinlets of qtz. carry
sulphides, KMD 191y 49.65{51.60 98% |0.05 9 13
(1.99)
50.35 {50.80 |Grancdioritq Pale brownish grey, sharp angular |Si; strong
fractures. Silicified with local |Sc; light Py;C
development of Aolomite anAd Ca; light Cp;Sp
sericite after plagioclase (green
spots). Sulphides; in fine
! disseminations and veinlets.
|
50.80 | 51.60 {Granodiorite As above but less silification and|Sc; mod.
|/PTS 51.15/ | more kaolinite in patches. K1; strong
|
§ f
51.60 | 52.10 ;Granodiorite Partially altered. Se; mod. Py;C
! Ca; light.
|
52.10 | £2.70 |lGranodiorite| Pale brownish grey modrrately Sc; mod, Qtz. ﬂ KMD 192{51.60(52.30| 70% |0.0L 26 7
sericitised bocoming proeressively |K1: strong. |Py;C | Carb. f(0.70)
more kaolinis=1 towards basc, C~:b; |
strong.
52.70 | 53.00 |[Clay gouge c0%
[ i
i !
Pppqmnq-p-qpui’-n’ﬁﬂv =)
‘ ‘ i ! | .
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Logses by; R A ELLIS : ( Log Sheet Noj ¢
METEZS i GEJOLOGICAL R=CORD . ASSAY RECORD
Fron | To | ROCK TYPE DESCRIPTION ALTERATION | O2Fs | Vorsine. SAUELE | From | To |% pecgysl ® O g;m As_
53.00 | 53.67 EGranodiorﬁn Pale green argilli sed, heavily K1l; strong | Py;C | Qtz. 10
% veined with calcite and quartz. Sc; moA. Cp;tr Dol. %¥?3%§3 £2.3053.67] 90% 0.03| 15 _

j .
53.67 | 55.30 [Granodiorite| Hard greyish pink sericitised with
minor kaolinite. Frequent 3 mm Sc; strong o . .

thick dolomite/ qtz. veins carry Kl; light |Py;Adb '
clusters of sulphide (pyritohedra) -

occasional patches of unaltered ‘ KMD 194 {53.67 55.30f 95¢ |0.0L| 18 15
granodiorite eg. at 55.20 m. ‘ (1.63)

55.30 | 58.75 lGranodiorite|Dark pinkish grey; melium-grained | Sc; minor. [Py;C | Qtz;
with minor development of chlorite | Chl;minor. [Cp; common
and sericite, occasional coarser F/C | Carb. KMD 19 (55.30 B7.30{ 98% |0.05] 11 7
patches associated with qtz. ) Chl? (2.00)
veining carry orthoclase.

Regular parallel fractures at 20°
to core axis (1-2 mm. thick) carry
chlorite? + sulphi €?. Sulphides;
in small stringers with qtz. and
as isolated blebs in groundmass.

.ta

58.75 |58.83 | Granodiorite|As above. 1 cm thick vein of : i
. dolomite carric abundant cube of
pyrite and small clots of

chalcopyrite. §
58.83 159.40 !Granodiorite|Dark greenish grey, chloritisei. Chl; strone.| Py;Ab r
- Numerous small qtz. veins carry Cp;Sp
sulphide; also in small sub- , .
parallel carbonate fractures. { KMD 196 | 57.30 59.30  98% 0.0L| 53 9

R S
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Log Shest loj 10

METRES GEOLOGICAL RICORD ASSAY RECORD
af [FRACTURE | SAMPLE . i i Mo As
From To | ROCK TYPE DZSCRIPTICN ALTERATICN | wIvs i VEINING 1O. From T_° % Pecovi. % Cu ppz ppm
59,40 {59.85 | GranodioriteiPink, fractured, with prominent Ca; strong. | Py;AY Carb
carbonate veins (dolomite?) S¢; mod. (network)
carrying spangles and clusters Qtz .minor
of pyrite.
59.85 |61.66 | Granodiorite|Medium/fine-grained pinkish grey, |[Chl; Py;Sp KMD 197 | 59.30{61.3¢ 98¢ |0.05| 11 7 o
: i/PTS 61.60/ |partially sericitised. Sc; mod. Cp;Sp (2.00)
|
61.66 {6h.36 lQtz.diorite/Alternating zones of pinkish grey
‘igranodior'ite granodiorite and dark grey quartz
diorite. Early pink barren quartz |Sc; mod. Py;Ab Qtz., ‘
veins (up to 1 cm thick). Later Chl; strong. Cp;C c s;tg 1((;5)0(1)?8 61.0/63.0 98% 0.2k} 23 4
thin grey qtz veins carrying K1; mod. aro. ‘
sulphide. Later thin grey qtz. Ca; modi. Haem?
veins carrying sulphide. Later
thin barren carbonate veinlets.
Sulphides; cp. as small agregates KMD 199 $3.30 | 6lL36] 984 [0.06| 28 1
in quartz vein associated with i (1.06) :
{ Fe oxide. i
6l.36 | 6L.50 lBrecciated Pink fragmented, in chlorite/ Chl; moAd. Py;Sp| Carb;
granodiorite|carbonate cement, occasional Carbjintense stockwork
flakes of muscovite. Musc. :
6L.50 | 68.00 iGranodiorite/Mottled greenish/buff altered with |K1; mod. Py;Ab: KMD 200 | 6L.36| 66.%1 98% |0.16} 229 13
development of kaolinite and Chl; strong | Cp;C | Qtz;strug! (2.00)
carbonate after the felspars and Ca; stronr Carb. ;
sericite adjacent to quartz veins. |Sc; rod. i
Veining; 3 sets, early branching i KMD 201 | 66.36| 67.60( 98% 0.10| 32 1
! q.v.s. with small massive 1 (1.2k)
aggregates of Cp + Fe oxide. Later |
thin qts. veinlets with py. later i
barren hair veinl<ts o! calcitr. i
|
i I
! i
;
| ! !
: 1 .;
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Iogged by; R A ELLIS Log Sheet Noj 11
¥ETRIS i GEOLCGICAL RECORD ASIAY RECOPD
, or I FRACTURE | SAMPLE | . o [ . Mo As
From To | ROCK TYPE DZSCRIPTION ALTERATICH 3"353_;-,31;41“5 wo. | From | To {®pecova)® Cul oo ppm
: , Py;Ab|
68.00 |65.76 ‘| Granodiorite/Pinkish brown, chloritised heavily |[Chl; heavy | Cp;C |Qtz;
qtz. veined; two sets. Cp. is Sc; mod. Haem?! stiong. | KMD 202 | 67.60{69.76] 98% |0.18]| &L 2
j common in qtz. veins associated (2.16) -
f with Fe oxide. No appreciable
i sulphide in the groundmass.
69.76 |70.50 | Granodiarite [Pale buff, mottled, chloritised Chl; heavy
i kaolinised. V.fine hair Kl; mod. : 5
! fractures and occasional qtz. Sc; light Qtz. KMD 203 | 69.76{70.50| 98% 10.12 | L2
f veinlets carry small specks of Ca (cccasional)i (0.7L)
1 cp. but sulphide generally Chl.
confined to disseminate4 py. in
the groundmass.
oo
by | :
70.50 {71.10 !{Felspar Heavily, veined, fractured, Kl;intense | Cp;C |Qtz;heavy { KMD 204 | 70.50] 7110| 98¢ [0.06| 83 5
porphyry kaolinised with threads anid Ca; strong | Mojtr|Card (0.60)
disseminations of Cp. Prominent :
grey cherty qtz. veins. Later qtz/
carb veinlets.
71.10 | 71.85 |iGranodiarite{Altered, with small tongue of Sc; mod. Py;Ab| Qtz. KMD 205 | 71.10{ 718 98¢ 10.10| 17 3
silicified adamellite at 71.70. K1l; strong | Cp;C |Dol. (0.75)
{Z§TS 71‘7(-)--7Ve:‘.ns of qtz/Aolomite carry Cp, Ca; strong Calc.
i Py is 4isseminated throughout. Chl;local Chl,
: Later barren calcite veinlets, Ckl.
i
i
71.85 |73.60 | Felspar Fragmented kaolinised porrhyry? in |Kl; heavy Py;Sp| Carb KMD 206 | 71.85 | 73.66| ©S0% (0.02| 12 3
| porphyry |stockwork of dolomite and calcite Cp;tr! (stock- (1.81)
| veins. : #orks) ;
!
| |
HH .
i l
{ i
| i
! !
| :
| :
R - i
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Logzed by; R A ELLIS Log Sheet Noj 12
TTRIS ! SECLOGICAL BLCORD SSAY RECORD
i szt |FRACTURE | SAMPLE ~.1 Mo | Au AS
From To | ROCK TIFE DZSCRIPTICN ALTZRATICN | nTRs | VEINING NO. From | To |% Recowi| ¥ Cu ppz| ppm| ppm
73.60 [7h.76 [Granodiorite| Pale buff, chloritised, kaolinised| Kl;strong
with pink sericitised zones. Chljstrong |Cp;C [Qtz.
Frequent veinlets of qtz/carb with| Sc; local |[Py;AbiCarb. KMD 207 73.66}7L.76 98¢ | 0.1l 22 7
sulphide which also occurs in Ca; mod. (1.10)
small threads in groundmass.
Th4.76 | 76.71 (Porphyritic | Greenish grey heavily altered. Chl; strong! Py;Ab| ) 7
-granodioritd Secondary orthoclase developed K1; strong |Cp;Sp|Qtz. lé;ngc))e 7h.76|76.% 95% | 0.8 55» <0.3
% adjacent to qtz. veins. Ca; strong :
g Sc; mod.
E Si; mod.
76.71 179.79 lXenolithic | Pink dacitic porphyry? with Sc; strong | Py;AbiGrey atz. § XMD 209} 76.96}78.% 95¢ (0.061 30 23
fporphyry xenolithic fragments of K1; strong |Cp;Spjwhite qtz.{ (2.00) '
i = -} granodiorite and metasediment. Si; in xens (local
i}LPTS 77.66m/, Abundant secondary Aevelopment of | Musc. stockworks)
jf j sericite, kaolinite muscovit- Cajstreng.
!‘_ZﬁTS 79.68m/ an4 dolerite.
f
79.79 | 8L.76 liFelspar Pink, silicifiecdi and sericitis-A Sc; intcnse| Py;Ab|Grey Qtz. | KMD 210] 78.96(80.74 984 0.01} Lo6 7
;porphyry with k2olinite Aevelopsd locally Sijstrons | CpjtriWhite Qtz.} (1.80)
i asscciated with caleite veinine, Mojtr{Calcite |
Prominsnt Qtz/Dol, vein ~* ¥13lirht | KMD 211|80.76{82.76 98¢ | 0.04 37 20
i 82.%0 with later infilline of Musc, b (2.00) '
é calcite. Sulphiirs; in srall qtz. ! .
' veinlets and ns threads and i KMD 212]|82.76{8L.74 98% 0.05 16 10
i specks in g.m, | (2.00)
i
{
;
;
|
)
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Logzed by; R A ELLIS
VITRES GZOLOGICAL RECORD ASSRY PECORD
, o FRACTURE | SAMPLE . Mo As
From | To | ROCK TYPE DESCRIPTION ALTERATION | yiy's,| VEINING ro. |From| To \® pocoval® Cui oo ppm
8L.76 {86.85 :Felspar Greyish-brown, hard, silicified, Si; strone i
' porphyry phenocrysts indistinct; chloritz in|Sc; mod. Py; Qtz.
: clots and stresks associated with [Chl; mod. F/C | (reagre)
; pyrite. Pyrite alsc occurs in Carb. KMD 213 | 8L4.76{86.74 984 }0.05] 5 11
i thin strings an+{ as finc specks in occasiondl)j (2.00)
! g.m,
i
86.85 {90.83 | n Pinkish-brown, hari, splintery Si; strong
; silicified, becoming broken ani Sc; mod. Py;C | Qtz; ’
fractured after 89.00 m. V-ininc occasional] KMD 21k 86.76{88.74 98% {0.07} 27 15
is less prominent. Sulphides; Cale | (2.00)
predominantly pyrite as occasional
| 4isseminations, strings =and as
plates on fractures. KMD 215| 88.76{90.74¢ 98¢ ]0.01| 32 15
(2.00) . :
90.83 {95.00 |iXcnolithic |Light brownish grey silicifiei with|Si; stroneg | Py;C |Qtz. 21 -
porphyry numerous ¥enolithic fraements of Chl; clots Calc. %gDOO%G 90.76/93.28 . 98% |0.02 3 >
hornfels and ecranoiiorite ani soms |Sc; hvy. ‘ .
porphyry fragments towards the Whits clay .
base. Sulphides; up to % on ‘ractures. KMD 217 93.28/95.28 98% |0.07| 14 8
py - platy on fracturcs and (2.00)
Aisseminatsd in g.m.
95.00 | 95.30 ;Sheared Argillised, soft creyish ercen clay|Chl. Cp;Sp| Ntz. _
‘porphyry goug:- ani grey cherty qtz. veins. [Kljintense. | Py;C ¥MD 218 95.28(97.24 98% |0.03{ 19 l 13
: Later sm211 (2 mrm) gtz. voinlets Musc. (2.00)
carry Cp. Pyrite is cormmon in
strings; spancles znd v, fin-
{iss-rinations. i
|
95.30 | 96.00 i Xenolithic {Light brown, mottled. Pr; |
porphyry 4 i
' |
X
N f’ . :
- 23 SRS S P S
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Losgzed by; R A ELLIS Log Sheet Noj ),
MEITRIS GEZOLOGICAL RECORD . ASZAY RECORD
: »e | FRACTURE | SAMPLE i Mo | Au | As
Frem | To | ROCK TYPE DESCRIPTION ALTEPATION | 7vs,| VEINING ro. |From| To 1% pocoyat® €4} ool ppm! ppm
96.00 [101.30 [Porphyry Light-brown mottled fractured with |- KMD 2p 197.28 [99.28] 98¢ .02 9 12
. breccia numerous fragments of granodiorite | Sc; mod. Py;8% (2.00)
and porphyry in biotite-felspar ¥1l; mod, Cps;tir| Qtz.
porphyry rock with moderate Chl; in Mojtr
alteration. Chlorite heavy in clots clots.
: and fractures. 2mm. qtz. veins Dol: roi KMD 220{99.28 101.28] 98¢ p.O3 8 15
: carry odd specks of Cp zni Mo. BRI (2.00) '
Shear-zone at 100.7% m.
101.30 [101.65 ! Xenolithic |Brownish pink biotite felspar KMD 221101.28103.90 98% .10 | 44 19
5poxphyry porphyry with numerous xcnoliths
(up to 10 cms) of hornfels, Sc; moA.
granodiiorite ani porphy:y. K1l; rod Py;3%i Qtz. ‘
Porphyry fragm nts are of two Sc¢; stronc cols KgD 222 1103.90106.23 98% .02 6 19
R types Musc. c&} P (2.33)
LI | a) crey areilliscH
1
] N .
‘ b) rediish-brown
| fipe-praincd type. Sulphides: K;‘Dth 106.2310865| 98z Dp.o1 | 3 17
! ! Py - disseminated. (2.L2)
1 Cp. sparsc in srmall qtz. veins.
108.65 [109.85 | Brecciated | Pink, mottled, silicificd heavily | Sij strong |Py;Ab| Qtz. x¥p 22k [108.6510985 98¢ (0.03| 4 0.4 27
| porphyry fractured, xenolithic. Sulphi-dss; | Se; strone (Cpjtr 1 (1.20)
i coarse clusters of cubic pyrite. i, !
i . CThljclots !
¥PTS 109.00m/ ;
i z
109.85 {113.00 gFelspar Pale, gieenish erey areilliss1i with|{ KI1; intens:|Py; Ctz. { ¥MD 225 109.85 111.85 98¢ {0.02! 3 24
i porphyry zones of brownish pink s ricitiscd | Tnrbystrene |[F/C i (2.00)
| porphyry carrying sulphii . Scy lecslly J
! streonre i
{ Si; strone i
2 I
: |
I ! |
i i | : :
i ‘! | -
y — L . [ e l e V “ ' T 1 -

e e




Logged b¥; J S COATS Log Sheet Noj 15
METRES ; GEOLOGICAL RECORD ASSAY RECORD
3¢ [ FRACTURE | SAMPLE | Mo As
From | To | ROCK TYPE DESCRIPTION ALTERATION | Vive, | VEINING No. | From| To  pecoy® Cu ppmg‘ P! ppm
113.00{113.20 | Fault Fragmented porphyry and green clay {K1 Py;C { Otz.
breccia cemented with quartz. Si (stockwork)
Chl
|
113.20{113.90 | Felspar Brown, fine-grained, highly Sp;strong. | Py;Ab| DTZ KMD 226 11185 13.85 982 |0.03| 1 21
' porphyry fractured with development of Kstockwork)j (2.00)
g qtz. stockwork.
113.90/ 115.00 iDolerlte Black dolerite with prominent
i plagioclase phenocrysts
/NOT SAMPLED/.
©115.00{ 115.18 | Brecciated |Grey, brecciated, with clay gouge Ki} strong | Py;Abl Clay min.
porphyry and abundant pyrite cubes to 2 mm. |Sc 2¢ D 227 f115.00{1640 158 o001 7 56
' (1..0)
» | 115.18{123.61 | Felspar Greenish grey highly sericitised K1 . Py;Abl White » .
3 porphyry and kaolinised, locally brecciated |{Sc intense Asp? {clay on }é}zﬁ)h292)8 }16.)40 ns.% 98% p.ool| 6 13
and infrequent, pink sericite/ Carb Cp;tr] fracturesd = ° _ '
silic patches carrying traces of Musc}strong KMD 229 118.89/120.60 98% (0.001} S 18
Cp. Pyrite abundant throughout Dol h(1.72)
(up to 5%). ‘ !
KM 230 [120.61023.61) 988 {0.01| O |0.06] 28
(3.00)
| . |
123,61 1214.22 @ Felspar Brownish grey sericitised anA Si; lirht Py;Ab| Clay min. | '
| porphyry silicified with abundant pyrite, Se; strong | Cpstr f KMD 231 |123.61{12625{ 98% 10.009; 5 23
and rare qtz. phenocrysts. Chl; spots i (2.6L)
Carbsstrong !
124,221 127.97 " Greyish green, sericitised, K1; stronz |Py;Ab
kaolinite with preorinent Sec; strong [Aspy;
i development of secondary dolomites | Dol:istrong C |
carbonate occasional, brownish Muse. i KMD 232}1262¢ |127.97 98% 007 3 37
: pink patches contain rore sericite, b (1.72)
! ; |
4
]
!
f
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Logged by; J S COATS Log Sheet Noj 16
METRES GFOLOGICAL RECORD ASSAY RECOPD
: = TRACTURE | SAMPLE - . i Mo As
From | To | ROCK TYPE DESCRIPTION ALTZRATICH | Grbis, | VEINGNG vo. |From| To 1% pacouy® Cur o0 PR | ppm
; —
127.97 130.10 !Felspar Pinkish grey, sericitised. Green Sc; strong |Py;Ab ‘ ‘
porphyry altered plagioclases = dolomite Doljstrong {Aspy;! Clay min.] KMD 233]127.97/130.0! 0.03 6 10.03| 54
’ carbonate. Sulphides: Pyrite plus | Carb; c;on (213)
i arsenopyrite both show patchy strong fractures
! distribution from 5% to<1% K1; light Qtz.
generally in cubes and Musc; ab, (occasioel)
pyritohedra.
%
130.10{133.23 | " Greenish~grey as above but with Klj;strong |Py;Ab
E more kaolinite and less sericite. | Sc; mod. Asp; KMD 23L4/130.10{13L3 0.006{ 2 50
X Sulphides; in fine disseminations, | Dol/Carb; (1.23)
cubes and on fractures, pyrite and strong.
arsenopyrite. ,
pyrite KMD 235[131.3313B.23 0.005| 7(0.03] 107
(1.90)
133.231134.30 Félspar Brownish grey, brecciated over Sc; strong |[Py;Ab
[porphyry first 0.25 m generally kaolinised | K1; strong | (Asgy)| Clay min
| and carbonated plagioclase Ca;strong on §
phenocrysts in sericitic fractures!
groundmass. Sulphides; Pyrite
common as cubes in groundmass onAd r
as bloons on fractures, ; Au
; ppm
134.30{135.63 | Felspar Greyish green intensely altered Sci;intense |Py;Ab 1 KMD 236|13323(13629; 98% [0.02 0 0.3} 112
i porphyry showing flow-banding locally. K1l; strong [Asp;C. (3.06)
; (134.30 - 13L.50 m). Sulphides; Ca; strong
Y/PTS 135.697 pyrite in cubes and clots, up to Muscovite !
E_ 5% in some sections. Occasional flakes. ;
£ patches show pale pink plagioclase b
i phenocrysts = less kaolinised i
3 :
| i
I !
| ! ! I
: ., - i
| ! |
| ! ]')

e - -
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Icgzed bys J S COATS
VETRIS i SEOLOGICAL RECORD AS3AY RECORD
ot | FRACTURE | SAMFLE | o Ho | gpb| As
From To ROCKX TYPE DESCRIPTICN ALTZRATICN } gﬁgs.gygmn,g oo | From| To |% pioouyi ® Cu| op | opm
" 1 1
135.63136.29 | Felspar Greenish grey, with major dolomite | Sc; intense White clay} KMD 237{1%29039.77f 98% |0.003; 4 |0.06 100
' porphyTy carbonate alteration rare quartz kl; heavy min. on (3.L8)
: phenocrysts. Pyrite as isolated Ca; intense P‘ractures.
| specks and in veinlets with Musc;
arsenopyrite. common. |
{
136,29/ 139.77( " As above but less carbonate
o alteration, hence less green in
/PTS 136,37/ colour - limited to occasional
patches.
139.77041.40 " Alternating pinkish-grey and Sc; intense [Py;C | Green KMD 238 139.77k1.79 98% 0.0 | 2= 94
greenish grey reflecting varying Ca; strong clay in (2.02)
proportions of sericite to Ca; locally brecciated
dolomitic carb., Brecciated towards| intense zone,
® base with green clay mineral.
o Musc; comnon
141,40} 150.18 || Felspar Intensely altered pale porphyry Sc; intense ,
porphyry with occasional quartz Ca; intense Grey clay| KMD 239 iL1.79j1kk 3) 988 |0.003 2 47
phenocrysts and streaks of chlorite?| Chl; on (2.52) :
Pinkish grey colour reflects occasional fractures
intense sericisation, with xenolithic . at 142.0m
greenish tinges showing more spots
: restricted development of intense :
I dolomitic carbonate alteration. Musc;common Raiﬁ qQtz. i Y(Q;Dlgl)xo ks . 311 W73 98.% 0.004| 10 28
i Secondary muscovite, and kaolinite {Ll; common. veins. I
: in the phenocrysts are comnron
; throughout. Sulphide; prediorninantly 3 }(sz,él)ll 1117413150.18 98% 0.3 | 10 42
: pyrite (cubic), and locally JAe.
i abundant in spangles and clusters ’
} in the groundmass. Some i
| arsenopyrite(?) developed on !
] fractures. Rare quartz veins !
% between 143.80 - 1LkL.10 r. |
| |
i i
|
] i | :
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[ mass ! GECLOGICAL RECORD ASZAY RECORD
: ORE | FRACTURE | SAYPLE e Mo As
From | To | ROCK TYFE DISCRIPTION ALTERATION | iv's | VEIHING ro. | From| To 1% pocous|® O} pon ppm
| z - _ , ,
150.18 | 161.65 “Felspar As above, pale pinkish grey with Sc; intense! Py;Aj ?]‘..isz)hz 150.18151 43 98% p.ook; 2 39
‘ porphyry |greenish grey, dolomitic Ca; intense| Cptr .
alteration zones becoming more Chl; KD 2L3}151.6315428] 98% p.007| 8 33
; common., Brecciated between occasional (2.65)
| 159.05 m and 159.20 m with grey streaks and
: clay common on fractures together |xenolithic ‘élimél;h 15h.28156.03f 98% p.008| 1 37
with cubic pyrite. Flow~-banding clots. ‘
: prominent (at 65 to core axis), Musc ; common KMD 2L5 |156.03158.F 98¢ p.ol s 19
? between 159.90 and 161.65, K1;common (2.32) :
! associated with a few chloritised d
i xenolithic fragments. Pyrite veins }Elimsgl)‘é 158.35 169'1‘ 98% p.02 3 26
§ between 3-7%. .
; KMD 2L7160.19161. 98% p.02 4 16
i (1.05)
Ei_ KMD 218 |161.1016247 98% D.O1 6 24
| (1.57)
» i
161.65 | 162.10 ‘ " As above but Aolomitic carbonate
! alteration is more pervasive,
h hence overall greenish gray
} colour. i
! i
i | ?
| = |
‘ :
! ]
f 1 i
| | t
|
i i
] .f
i
i

L
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Iogzed b R A ELLIS : Loz Sheet Noj 39
METTRES GEOLLGICAL RECORD. : ASSAY RECCRD
‘ T |FRACTURE | SAMPLE ' Mo
Frem | To | ROCK TYPE ~ DESCRIPTION avrzaarzon | O [TRACTUSE | SIS | From | To [ gyl % Caj oo |18 P 2;,,,
162,10 | 168.70 i Felspar Pale pinkish grey sericitiseAd Scjintense |Py;Ab | Grey clayi KMD 2L9|[162.671166.62 82¢ | 0.031 4 19
‘ | porphyry porphyry with frequent zones of Cajintense (Cpjtr (3.95) '
‘ more intense carbonate alteration | Kl;strong
’ (greyish green). Rare quartz Musc ;cormon
3 phenoerysts, occasional Chl;
i‘ flow-banding and chlorite clots. occasionnl
, Minor fracture-zones associated stre~ks and ) _
,5[§TS 169_8@ with the development of a Adark clots. !
, grey clay gouge occur at ’ ‘ )
162 .90m, 163.90 m, 165.85 m a green| |
N -+ lelay gouge occurs at 166,25 m '
I (0.1 m). ' : . KMD 250 {166.6216872 99¢ 10.10{ 4 18
i | Sulphides; almost wholely pyrite; (2.10) '
j shows uneven distribution ranging :
from 5% to €1%.
21168.70 | 17h.20 n Greyish green with major [Cajintense ‘
* development of dolomite carbonate. | Scjintense [Py;Ab KMD 251 168.72170251 99% !0.02| 8 20
Pyrite is generally abundiant, Chljcommon [Cpjstr (2.83) ,
locally up to 10% in cubes, K1; intense !
pyritohedra, and occasional thin Muscy '
| stringers. cormon. oD 252 1712917200  99% l0.02] 9 | 0.06] 16
, ' (2.95)
END OF HOLE.
!
’ i
4
':!
i i
i W
,; ff
i
! i
i 1
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APPENDIX III

MINERALOGY OF ROCK SPECIMENS FROM SURFACE OUTCROP, SUBCROP AND CORE FROM BORE-HOLES -
1 AND 2

This appendix is given in four parts. The first deals with rock specimens
from outcrops (CZR specimens) and with sub-crop specimens obtained during powered
augering (CZD specimens). The details of location refer to the sampling grid

used in the‘geological and geochemical surveys.

The second part deals with selected specimens of drill-core from BH1

(see Appendix II, Part 1).

The third part gives the results of qualitative bulk-analyses by X-ray
diffractometry, carried out to determine the major clay and carbonate minerals

present in six samples from BH1.

The fourth part deals with selected specimens of drill-core from BH2 (see

G SR

Appendix IL.Part 2). T
e

S
s Y
In each description the polished thf?-section (pts) number and/or the covered

thin-section (ts) number refer to the Mineralogy Unit thin-section collections.

The mineralogical examinations were'éarried out by exaﬁination of thin-sections
in transmitted and incident light, and by examination of hand-specimens using
a stereoscopic microscope. Additional data was provided by quantitative and
qualitative XRF (analyst D J Bland) and by X-ray diffractometry (analysts D Atkin
and A M Shilston). ‘



Appendix III

Key to Part 1

(1)  Grid references refer to the surveyed grid used in IGS investigations at
Kilmelford (see Figs 2 & 19.

(2) Rock type abbreviations are as follows:-

Bfp - biotite-feldspar-porphyry : Brec - breccia

Q-dior - quartz-diorite ' Qtzite - quartzite

Granod - granodiorite Silt - hornfelged siltstone
Adam - Adamellite

Veiﬁ - mineral vein ﬁaterial

v SR

e

(3) ﬁ;;gxatidnm{jpé‘abbreviation;NESQEas follows: -

e \ |
e F - fresh rock or mild alteraggon Str - strong
P - chloritic alteration JS Mod ' - moderate
A - kaolinitic alteration Biot - secondary biotite of
S - sericitic alteration uncertain origin
A/S - composite sericite/kaolinite alteration

(4#) Mineral name abbreviations are as follows:-

Py - pyrite Ga - galena Mg - magnetite
Cp - chalcopyrite Ba - barytes ‘ Il - ilmenite
Moly - molybdenite -. Hm - hematite
Po - pyfrhotite

Information in the Table which follows is based on more detailed data
contained in Mineralogy Unit (Geochemical Division, IGS) reports numbers 172, 181

and 194,

93.



0‘76

APPENDIX III Part I

Mineralogy of rock specimens from surface outcrops and subcrop

Specimen

pts 2398

Reference Section Rock Alteration .
Number (1GS Grid) Number type type Minerals Comments
(CzR)
813 027N/828W ts 3371 Q-dior F Py Cp Trace only of Cp
pts 2390 My I Mg/I1 grains common
~ 814 0L5S/738W ts 3372 Vein - Ga Py Also cerussite, anglesite
Ba Cp and calcite
815 ts 3373 Bfp A str Py Cp Cp very minor
pts 2391
816 2175/517W ts 3374 Granod P mod Py Cp Trace only of Cp
pts 2392 Hm I1 Hm/I1 grains common
817 285S/L70W ts 3375 Bfp '8 Py Cp Po as minute
' pts 2393 Po inclusions in Py
818 380S/433W ts 3376 Granod A/S str Py Disseminated
blebs
819 185S8/076W ts 3377 Bfp S str Py Disseminated
' " pts 2394 : blebs
820 178S/066W ts 3378 Adam s Py Cp 1430 ppm Cu
pts 2395 - Moly 155 ppm Mo
821 088s/092w ts 3379 Q-dior F Py Cp 70 ppm Cu
pts 2396 Mg/11 Mg/I1 grains common
822 1i0N/120W ts 3380 Brec S str Py Disseminated
pts 2397 Trace of malachite
823 127N/160E ts 3381 Pelite P str Py Trace only
824 304S8/561E ts 3382 Qtzite A Py
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Appendix III Part I continued.

zzzsi:en Reference Section Rock Alteration Mi 1
(IGS Grid) Number type type nerals Comments
(CzR)
825 309S/549E ts 3383 Silt A/S mod - No sulphide
826 299S/565E ts 3384 Bfp A/S Py Cp Disseminated
pts 2399 2740 ppm Cu
827 262S/292E ts 3385 T Silt F Py Cp In coarser bands
pts 2400 1380 ppm Cu overall
828 O34N/832W ts 3386 Granod F Py Cp Trace of Cp
pts 2401 Mg
829 039N/818W- ts 3387 Granod S str Py Cp On hair veinlets
pts 2402 '
2550A 6225/683W pts 2699 Silt P Py 2% vol.
2550B 6225/683W pts 2718 Bfp P Py 2% vol.
2551 319S/537W pts 2700 Q-dior Biot Py Cp Trace only of Cp
: . Sulphides mostly in veins
2552 041S/166W ts 3565 Adam s Py.
2553 pts 2701 Q-dior P mod " Py Cp 0.1% total sulphide
2550 L446S/012W pts 2702 Bfp A/S str Py Cp Trace of Cp
2% sulphide in rock
2555 468S/041W pts 2703 Adam A/S str Py Cp Trace of Cp
3% sulphide in rock
2556 503S/103W pts 2704 Adam A str Py Cp . 0.1% vol
2557A pts 2705 Granod A/S str Py 2.5% vol

+
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Appendix III Part I continued.

Specimen Reference Section Rock Alteration

number (1GS Grid) number type type Minerals - Comments
(czr)
2557B pts 2706 Granod F Py 2% vol.
2558 352S/137E pts 2707 Adam A Py L% vol.
2559 202S/096E pts 2708 Bfp P mod Py Cp 5% vol.
. . Cp minor
3000 050S/300E pts 2734 Brec P mod Py . 2.5% vol.
3001 100S/100E . pts 2709‘ Bfp F Po Cp Trace only of Cp ;
3002 050S/150E pts 2735 Granod A/S mod Py " 1.5% vol. ;
. . v 1
3003 300S/000 pts 2710 Bfp A str Py :
3004 ' 2008 /050W pts 2736 ?Bfp s Py
3005 250S/100W pts 2737 Granod 8 str Py Cp Trace only of Cp
3006 150N/350E pts 2711 Bfp P mod : Hm
3007 100N/300E pts 2712 Bfp S str , Py Cp 3% vol
Cp minor
3008 050N/350E pts 2713 Bfp A/S str Py Cp Traces 6f Cp and Po
Po
3010 000/300E pts 271k Bfp A/S str Py
3011 050N/250E pts 2738 Bfp A/S str Py

3012 100S/200E pts 2715 Granod A str Py Cp Very minor Cp




*L6

Appendix III Part I continued

szzgiten Reference Section Rock Alteration Minerals c ¢
(czD) (1GS Grid) number type type orments
3015 200S /000 pts 2716 Adam A/S Py Cp 1.5% vol
» . Trace only of Cp
3016 , 300S/200W pts 2717 Bfp A/S Py Cp 0.5% vol
Trace only of Cp
~ 3017 300S/100W ts 3564 Bfp F Py 1% vol.
3020 600S/500W pts 2798 Silt P Py Cp Trace only of Cp
3022 600S/600W pts 2799 Adam F Py 0.2% vol.
3023 '5008/600W ~pts 2800  Silt F Py
3024 500S/500W pts 2801 Bfp F -
3025 4505/450W pts 2802 Granod F :y Cp Trace only of Cp
m
3026 550S/L4OW pts 2803 Bfp A Py
3028 600S/000 pts 2804 Silt F Py 2% vol
3031 3508/250W pts 2805 Granod A/S str Py Cp Trace only of Cp
3032 Lo0S/300W pts 2806 Adam F Py 2% vol.
3033 L400S/LOOW pts 2807 Bfp ?F Py Cp Trace only of Cp

3034 450S/350W pts 2808 Granod A Py Cp Trace only of Cp




Appendix III Part I continued

Specimen

Numbe Reference Section Rock Alteration Minerals c t
(ggp)r (IGS Grid) number type type omments
3035 500S,/300W pts 2809 Granod A/S mod Py Cp 3% vol
Trace only of Cp
3038 L4ooS/200W pts 2810 Granod A/S Py Cp Trace only of Cp
_ 3039 390S/105W pts 2811 Adam A/S Py
3041 450S/150W pts 2812  Gabbro F Tertiary dyke
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APPENDIX III Part II

Mineralogy of rock specimens from BH1

In the following descriptions identifications of kaolinite and dolomite
are based upon bulk-analyses by X-ray.diffractometry of six specimens (analyst
A M Shilston; reported in Appendix III Part III) together with X-ray powder
photograph indentifications of material replacing feldspars in selected specimens

(analyst D Atkin; data not reported separately).

The descriptions are listed below in order of increasing depth.

10.75m specimen (pts 2984)

Tan-brown porphyry with white feldspar phenocrysts. The rock contains
about 40% phenocrysts of feldspar (likely plagioclase) and biotite, together

with accessory prisms of apatite.

The plagioclase has been altered to clay + carbonate (likely kaolin + calcite)
pseudomorphs; the micas to laminated pseudomorphs of carbonate and white mica
with small amounts of a fibrous mineral (possible zeolite). Carbonate granules
are abundant in the fine-grained, félsic groundmass. Silicified patches are

common, and often contain sulphide grains.

Point counting (1731 points) showed the ore-content to be 1.16% by volume, of
which 0.81% is pyrite and 0.35% is chalcopyrite. The ore is disseminated. Chalco-
pyrite is developed mostly within and close to veinlets. The larger pyrite
grains contain minute rounded inclusions of chalcopyrite and pyrrhotite.
Chalcopyrite occurs as discrete grains, mostly within and close to quartz veinlets
which in addition contéin pyrite grains and small patches of calcite associated

with the sulphide.. A minor amount of hematite is present.

17.4m specimen (pts é085)‘

Grey porphyry-highly altered

Alteration has produced pseudomorphs after plagioclase made up of carbonate
and sericite, crossed by irregular veins and replacements of clay (likely
kaolin). Mafic phenocrysts are represented by interlaminated patches of carbonate
and a clay-like mineral, which in raré cases contain laminae of muscovite.
The groundmass is rich in clay, carbonate, quartz and possible sericite.

Silicified patches are associated with ore grains.

The rock is crossed by hairline veinlets thought to consist of illite

replacing orthoclase, and quartz.

Disseminated ore forms about 2.5% of the rock. It consists of pyrite, a
minor amount of chalcopyrite and a trace of hematite. The pyrite contains a

few minute rounded inclusions of chalcopyrite and pyrrhotite.
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20.7m specimen (nts 2086)

Light grey, highliv altered porphyry crowded with phenocrysts and possibly
amygdaloidal. Quartz is abundant, and certain patches have sub-regular

ovoid forms suggesting formation by infilling of vesicles.

Feldspar phenocrysts may be distinguished, thoﬁgh they now consist of
carbonate and clay very similar to the replaced groundmass. Some of the
phenocrysts contain sericite. Likely orthoclase occurs in the groundmass where
argillic replacement is incomplete. Mica phenocrysts are now interlaminated
patches of carbonate and a likely clay mineral, with rare occurrences of muscovite.
The quartz is in part a primary constituent of the groundmass, part present as

the ovoid patches mentioned above, and part of secondary origin.

The rock contains some 1% of disseminated sulphide-pyrite with a little

chalcopyrite. Pyrite occurs as minute grains thinly dispersed along the veinlets.
The rock is crossed by hairline calcite veinlets.

25.25m (pts 29087)

Grey porphyry containing zones of brown rock. The colour change is
secondary but reflects the presence of lower phenocryst-contents in the brown

rock. The rock contains reticulate veinlets of calcite and likely chlorite.

The groundmass is rich in medium-grained orthoclase and quartz (the latter
being in part secondary). Set in this are feldspar and mica phenocrysts amounting
to more than 50% of the rock. The feldspars are made over to carbonate and
sericite material, itself partly replaced by patches of clay. The micas are
made over to interlaminated patches of iron-stained carbonate, a colourless

likely clay mineral,. and trace amounts of muscovite.

Finely disseminated pyrite, hematite and a trace only of chalcopyrite form

some 0.1% of the rock.

28.9m specimen (pts 2988)

Brown porphyry containing veinlets of carbonate (likely calcite). Phenocrysts
amount to some 60% of the rock. Also present are a few ovoid patches of

quartz, which may be amygdales.

Alteration has been moderate. Plagioclase phenocrysts close to Ath are
part replaced by carbonate and sericite. Mica phenocrysts are replaced by
interlaminated carbonate, likely clay and muscovite. The groundmass consists of
orthoclase, quartz and carbonate granules. A few drawn out, irregular patches

of clay have developed.
A few carbonate veinlets are present.

Ore amounts to about 0.3% of the rock. It consists of ragged patches of

chalcopyrite, finely disseminated chalcopyrite and pyrite, and a trace of hematite/
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goethite.

30.0m specimen (pts 2989)

Plagioclase-biotite-porphyry crowded with xenoliths of biotite-adamellite

'and biotite-micro-adamellite. This rock appears to have been granulitised to give

a pseudo-sedimentary texture seen in certain parts of the specimen. Boundaries

between this material and the normal igneous rock are well marked but not sharp.

Alteration is moderate. The plagioclases show all stages of replacement
by carbonate and clay. The biotites show development of interlaminated opaque
material and muscovite. Some groundmass has been replaced by clay material.

Chlorite is a minor secondary constituent.

The rock contains disseminated pyrite and chalcopyrite in roughly equal

amounts which together form some 0.2% of the rock.

34.0m specimen (pts 2990)

Feldspar-biotite-porphyry containing accessory apatite.

Alteration has formed carbonate and sericite replacements after plagioclase,
themselves part made over to clay material. The biotite is part made over to
carbonate and muscovite. The groundmass consists largelf of orthoclase partly
replaced by clay, carbonate granules, quartz and accessory prisms of albite

(probably secondary).

Thin veinlets of carbonate are present.

In hand-specimen it is evident that the degree of argillic alteration varies
widely.

The thin-section contains only an accessory amount of finely disseminated

pyrite; and traces of oxide were observed.

63.5m (pts 3008)
Altered porphyry crossed by a 1icm wide zone of intense quartz veining. The

hydrothermal veins contain minor amounts of calcite and a brown, fibrous,

argillaceous mineral, but do not contain sulphide crystals.

The position of the zone of veining coincides with a change in the alteration
of the porphyry. On one side the rock is a pink, sericitic type with minor
though pervasive silicification. On the other side it is buff-coloured rock
containing secondary kaolinite, sericite, muscovite and dolomite, The sericitic
rock has disseminated pyrite and minor amounts of hematite and chalcopyrite.
The argillaceous rock has finely disseminated chalcopyrite, and small patches

made up of quartz, chalcopyrite, pyrite and molybdenite.

Crossing both rock-types and the quartz veins are barren veinlets of

calcite.
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As in the 76.05m and 94.7hm specimens (see below) there appears to be a
concurrence of copper mineralisation and argillaceous alteration. This may be

misleading, in that the distributions of both may be controlled locally by the

" early-formed siliceous zones.

63.9m (pts 3009)
Buff coloured, altered porphyry similar to the argillaceous part of the

63.5m specimen. Bulk-XRD scanning of crushed rock confirmed the predominance
of kaolinite over sericite and feldspar, an abundance of quartz, the presence of

dolomite and the near absence of calcite.

The later ones are barren.

Disseminated through the rock are abundant grains of pyrite with accessory
amounts of chalcopyrite and arsenopyrite. Opaque patches in the veins are pyrite

with small inclusions of arsenopyrite.

68.70m (pts 2999)

Feldspar-biotite-porphyry showing strong pervasive alteration. The

plagioclase phenocrysts vary from being little altered to being entirely made
over to kaolin + dolomite. Biotite phenocrysts are almost unaltered save for
the presence of thin reaction rims of an unidentified mineral. The groundmass
is fine, brown-tinted felsic material rich in kaolin, granules and crystals of
dolomite, and opaque or semi-opaque granules. Also present are patches of
secondary quartz often containing granules of chlorite and limonitic material.
Discrete patches of chlorite occur in the groundmass, and often have angular

forms suggesting formation by replacement of an amphibole.

In hand-specimen the groundmass is chocolate-brown. It is seen to be crossed

by quartz veinlets and to contain small xenoliths of adamellite.

The opaque-mineral content is very low. Chalcopyrite and a trace of pyrite
are finely disseminated but form less than 0.1% of the rock. Hematite occurs in

a similar amount and in equally small grains.

74.10m (pts 3000)

Porphyry very similar to the 68.70m.specimen. Argillaceous alteration is
well developed, while the biotite phenocrysts are little affected. Secondary
quartz occurs in patches and hairline veinlets. Veinlets of kaolin and dolomite
are present, but no intersections between them were observed. Comparison with

other specimens suggests a later origin for the carbonate (see Min. Unit. Rpt. 181).

Again, opaque minerals are very subordinate. Chalcopyrite occurs in excess

of pyrite. The sulphide content is generally below 0.1%, though it is notably
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higher adjacent to the dolomite vein.

75.55m (pts 3001)

Strongly altered feldspar-biotite-porphyry in which the primary biotites
have been made over to interlaminated pseudomorphs of sericite + carbonate + opaque
granules. This apart, the rock shows argillaceous alteration similar to the
preceding two specimens, but differing in containing calcite rather than dolomite.
In hand-specimen the rock is grey rather than brown, and contains calcite

veinlets.

Chalcopyrite occurs in excess of pyrite. Both are finely disseminated and

together amount to some 0.1% of the rock (visual estimation).

76.05m (pts 3002, 3007)

Strongly altered feldspar-biotite-porphyry in which plagioclases are largely
replaced by dolomite + kaolin and primary mica has been made over to sericitic

pseudomorphs.

Two sets of mineral veins cross the specimen. The earlier ones are represented
in thin-section by sub-parallel quartz veinlets which are restricted to a single
zone within the specimen. These veins contain coarse growths of a colourless
mineral considered likely to be one of the zoisite group of silicates, and

isolated patches of a fine argillaceous mineral.

The later set consists of veinlets of white calcite which usually are at

large angles to the quartz veins.

The siliceous parts of the rock are almost barren of sulphides. Elsewhere
the sulphide-content is relatively high, and in certain minute pockets in the
calcite veins the chalcopyrite content exceeds 50%. Sulphides occur disseminated
and as grains and eloﬁgate or porous patches in calcite veins. Chalcopyrite
is the dominant opaque mineral, and very minor amounts of bornite and molybdenite
are also present. The overall sulphide content was not estimated in view of the

specimen's inhomogeneity.

94,74m (pts 3004, pts 3005) _
Feldspar-biotite-porphyry in which complex'hydrothermal alteration is

centred about a vein of quartz.

The host rock contains some 30% sub-idomorphic phenocrysts of intermediate
plagioclase, some 10% phenocrysts of biotite and "hornblende'", and a small number

of rounded quartz phenocrysts.

The major alteration type is argillaceous. The more calcic parts of the
plagioclases are replaced by a carbonate (likely dolomite) plus clay (likely
kaolinite) assemblage. This replacement is mild in those parts of the rock

remote from the vein, and becomes intense as the vein is approached. In the
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remote parts the biotites are unaffected, a feature seen in argillic alteration
elsevhere at Kilmelford, but primary amphibole crystals have been completely

replaced by a carbonate plus sericite or clay assemblage.

Close to the vein all primary mafic phenocrysts have been destroyed.
Biotites are replaced by a carbonate plus sericite assemblage so that it is not

possible to distinguish them from altered amphiboles.

The groundmass is medium-grained throughout. Close to the vein it is rich

in carbonate granules.

The vein itself shows a hydrothermal texture of intimately intergrown quartz
crystals. It is dilational in origin. At some points patches of brecciation of
the country rock are seen, while at others small displacements of phenocrysts
can be seen. Running along the vein are intermittent patches and lengths of
clay and carbonate. These are believed to br of significantly later origin than -

the vein proper.

A number of thin subsidiary veinlets led off at a large angle from the
main vein. These are filled with quartz and clay, and are considered to have
formed when the main quartz vein formed, although their clay patches may be of

later origin.

Opaque minerals occur in minor amounts. Minute irregular patches of
chalcopyrite intergrown with bornite occur within the subsidiary veinlets and,
to a lesser extent, as individual grains within the groundmass of the porphyry
close to the main vein (which is itself barren). Hematite occurs as minute
secondary grains in altered mafic phenocrysts, and associated with limonite and

carbonate in small clusters within the groundmass of the porphyry.

The types of alteration appear to be present; an argillic type and an
earlier sericitic type. The evidence for the latter type includes the biotite
alteration close to the main vein and the presence of copper 3ulphides associated
with vein formation. It is postulated that  this alteration provided favourable
pathways for fluids giving rise to the later argillic phase, thus producing overlap

of the two types.

Green colourationof altered plagioclases is due to the presence of a
chloritic clay mineral. This phenomenon is absent immediately adjacent to the
main quartz vein owing to the higher proportion of carbonate to clay in altered

plagioclases in this setting.

103.0m (pts 3006)

This specimen represents a part of the core found to contain 2280 ppm Cu

(datum supplied by R Ellis; analysis by A & C Unit). It is a highly altered
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porphyry. Plagioclases have been largely made over to sericite + kaolin +
carbonate, and primary opaque silicates have been replaced by sericite + stained
carbonate + opaque granules pseudomorphs. The rock contains patches and
veinlets of secondary quartz and is crossed by a dilational vein (O.6cm wide) of

hydrothermal quartz. It has a grey colour vhen viewed in hand specimen.

An additional element in the alteration, not previously observed at Kilmelford,

is the presence of secondary orthoclase. Coarse, yellowish, clouded crystals of
orthoclase formed in association with relatively coarse crystals of carbonate are
common. Their occurrences indicate formation by feldspar replacement, yet they

also show a spatial association with the pervasive silicification.

Opaque grains are common. Chalcopyrite and pyrite occur along a hairline
calcite vein formed within the main quartz vein. Chalcopyrite, molybdenite

and a trace of bornite occur along the margins of the quratz vein and generally

throughout the rock.

In this specimen potassic alteration occurs in conjuhction with relatively

high levels of Cu-Mo mineralisation.

108.3%m (pts 3010)

Holocrystalline dolerite in which augite occurs as anhedral, granular
crystals within a framework of labradorite laths. Small, serpentinised olivines

are of accessory status only.
The rocks contains a few phenocrysts of labradorite and augite.

The abundant opaque granules are all magnetite save for a few pyrite grains.

No ilmenite was obseérved.

126.20m (pts 3011)

Grey welded quartzite crossed by complex ‘chlorite' + carbonate veins.
Three stages of vein formation may be distinguished. The earliest are
thin quartz veinlets commonly seen as margins_to the later veins, but also
forming rare isolated veinlets. The second stage is expressed by the development
of irregular veins in which stained calcite crystals set in green clay minerals
(chlorite?). The third stage involves the formation of veinlets of clear
calcite. These late carbonate veins are straight, cross-cutting bodies when
set in the quartzite, but show a complex, irregular relationship to the calcite +
clay material. It is suggested that in the second stage,fissure-infilling was
incomplete so that irregular cavities remained to be exploited at the third stage

to produce the complex relationships observed.

The host quartzite is made up of extremely irregular, interlocking, stained

crystals vhose identity is apparent only where they are seen to be in optical.
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continuity with clear crystals in the early quartz veinlets. It contain isolated

areas of calcite and a clay mineral.

Pyrite is very sparsely disseminated through the quartzite and occurs as

minute specks and rare subhedral grains in the second-stage calcite + clay veins.

134.54m (pts 3012)

Orange porphyry showing sericitic alteration and an element of argillaceous
alteration. Plagioclases are largely made over to sericite, carbonate (dolomite?)
and kaolinite, only their most sodic rims being preserved. Primary mafic crystals
are replaced by muscovite + carbonate pseudomorphs, many of which contain
kaolinite formed after muscovite. The groundmass is fine-grained, felsic material

rich in carbonate granules but not in secondary quartz.

The rock is crossed by a set of sub-parallel, barren hairline veinlets of
quartz with rare carbonate grains. Also pfesent, sub-parallel to the quartz
veinlets, are carbonate veinlets. Although it is 1ike1y that the veinlets
formed at two different times it is reasonable to view them as representing one

broad phase of hydrothermal activity.

The opaque content of this rock is véry low. Chalcopyrite accompanied by
bornite is very sparsely disseminated. Also present are trace amounts of pyrite

and hematite.

147.30m (pts 3013)

Altered light brown porphyry in which an argillaceous assemblage dominates
earlier sericitic alteration. Plagioclases are completely made over to Kaolinite
+ dolomite. Muscovite flakes appear in various stages of alteration to clay.

The groundmass is fine, kaolinitic and rich in dolomite. Veinlets of dolomite

are present.

The rock contains about 0.5% (visual estimate) of disseminated opaque grains.

These are arsenopyrite with accessory amounts of chalcopyrite and pyrite.

148.75m (pts 3014)

Altered brecciated quartzite presumably representing an included slice of
country rock. The fragments are mostly quartzite with a carbonate cement. Also
present as coarse fragments are silt-grade siliceous hornfels, argillaceous rock,
vein quartz and coarse carbonate crystals. Fragments form about a half of the
rock. They are set in a comminuted matrix of sericite and carbonate with fine
argillaceous bands and frequent quartz grains. It is doubtful if any truly

magmatic material is present.

Disseminated pyrite accompanied by minor amounts of chalcopyrite and

arsenopyrite form more than 1% of the rock (visual estimate).

106.



163.7m (pts 3015)

Porphyry in which an argillaceous kaolinite + dolomite assemblage overprints
an earlier sericitic alteration. Bulk-XRD scanning of crushed rock showed,
"Major quartz with mica, kaolinite and dolomite, possible also a trace of feldspar'.
The groundmass is fine-grained, felsic material with sericité, dolomite and

opaque grains.

Disseminated through the rock are arsenopyrite and a trace of pyrite.

Altered orange porphyry in whibh primary mafic grains have been replaced by
interlaminated pseudomorphs of muscovite + carbonate (calcite?) + sphene, while
feldspar alteration has produced patchy developments of kaolinite. The groundmass
is rich in grains and hairlines of carbonate (dolomite?) but is not silicified

to any large extent.

Opaques are very minor, pyrite and a trace of hematite being the only opaque

minerals present.

This rock is unusual in combining kaolinitic plagioclase alteration and

secondary muscovite after biotite.

177.80m (pts 3017)

Phyllic alteration of porphyry in which plagioclase has been made over to
fine sericite with goethite and stained carbonate granules. Primary biotite
is pseudomorphed by muscovite + calcite + sphene. The félsic groundmass contains

sericite and opaque granules but very little carbonate.
Veining is absent save for limonitic hairline fissures.

Finely disseminated are a very small amount of pyrite and a trace of chalco-

pyrite.

178.30 (pts 3018)

Phyllic alteration of porphyry very similar to the 177.8m specimen. Bulk-
XRD scanning of crushed rock showed, "Major quartz with mica and calcite, lesser
kaolinite and dolomite, possibly a trace of feldspar". The “mica" includes
sericite and muscovite. Optical examination revealed secondary silicifieation

of the groundmass, but failed to detect the presence of kaolinite or dolomite.

The rock is crossed by vein-like zones of comminuted porphyry. These
are sharply defined, and at some points it can be seen that minor displacements
have occurred on them. The comminuted material is sericitic and contains veinlike

segregations of secondary quartz.

A minor amount of disseminated‘pyrite is pfesent.

107.



180.30m (pts 3019)

Porphyritic crinanite consisting largely of 1abradorite,.titanaugite, magnetite
and a strongly coloured chlorite fprﬁed by breakdown of an alkaline amphibole.
Also present are andesine (as rims to labradorite laths), interstitial analcite,
accessory pyrite, apatite abundantly present as acicular crystals, a zeolite
identified as natrolite or thomsonite (XRD, Ph. 5564) present as amygdales; and
a trace of likely pyrophyllite formed in association with the zeolite. The presence
of only a minor amount of analcite dictates that the rock is a crinanite rather than

a teschenite.

Additional specimens

Two additional specimens were examined briefly.

The first, from 116.8m, was submitted for identification of a clear, gypsum-like,
vein mineral. XRD identification (Ph. 5554) showed it to be, "Quartz + di-octahedral

kaolinite mineral, likely dickite". No further work was carried out.

The second, from 120.4m, contained soft, white veins which again proved to be,

“Di-octahedral kaolinite mineral, likely dickite" (Ph. 5555). Bulk-XRD scanning of

the altered porphyry containing these veins showed it consist mostly of, "Major quartz.

with kaolinite, lesser dolomite and feldspar with calcite and a trace of mica". No

further work was carried out.

APPENDIX III Part 111

Bulk analyses by X-ray diffractometry of six core-specimens from BH1

The samples were ground to pass 120 mesh and examined as 'random' mounts,
using Ni-filtered cu K radiation and scanning the angular range 2°-40°20!
Quartz was found to be the dominant constituent, being accompanied by variable
amounts of mica, kaolinite, feldspar, dolomite and calcite. The d-spacing of
the (104) dolomite reflection in two sample (68.7m and 74.7m) suggests there

may be some degree of iron substitution.
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Peak heights of the diagnostic reflection from each mineral are given in the
table below. These values may be used to compare ratios of particular mineral pairs

from sample to sample.

Sample depth quartz mica kaolinite feldspar .| calcite dolomite .

‘ (m) (101) (002) -~ (001) (002) (104) (104)

)

:

; 63.9 o/s 9 40 10 nd 28

| 68.7 o/s 26 25 24 nd 23

§ 74.7 |1 orss 27 20 32 nd 21

E 120.4 0/s tr 40 18 5 34
163.6 o/s 24 29 tr nd 48

l 178.3 o/s 30 8 tr 32 9

0/S = peak off scale. nd = not detected. tr = trace

APPENDIX III Part IV

Mineralogy of rock-specimens from BH2

5.30m (ts 3580)

Biotite-quartz-diorite showing only minor alteration. Partial to complete
alteration of biotite to calcite + chlorite is prevalent, but plagioclase alteration
is restricted to minor developments of calcite and sericite. The quartz content is

visually estimated to be 1.5%.

The specimen is crossed by a quartz veinlet bordered by a pink sericitised

zone. Pyrite occurs in the vein and the sericitic zone, but not elsewhere.

15.90m (pts 3043)

An unusual rock in that although many areas of fine to medium grained groundmass
are present the greater part of the rock has a coarse grained plutonic texture. No
simple distribution of these textural types is présent. It seems best to regard
this rock as a porphyry crowded with fragments of granodiorite, an impression

supported by observation of a cut rock surface.

Strong sericitic alteration is present, with secondary muscovite and quartz
present, although primary biotite and plagioclase are common. Disseminated pyrite

forms 5.4% of the thin-section (pt. counting).
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27.45m (pts 3027, 3028)

Biotite-quartz-diorite showing calcite + chlorite + sericite alteration.
Disseminated pyrite forms 0.7% and chalcopyrite 0.2% (point counting). The rock
is crossed by a pink, parallel-sided vein of medium grained granopyre (quartz +
orthoclase + minor albite) with accessory pyrite and rare patches of calcite +

sericite.

This propylitic diorite is altered over 1.5cm to a pink rock showing strong
sericite + muscovite + carbonate alteration. The pink_rock is crossed by two sets
of dolomitic veins.' The earlier ones consist of granules of dolomite enclosed
poikilitically in quartz crystals. The later'veins consist of coarse dolomite
with opaque patches and minor amounts of quartz and calcite. Pyrite occurs
disseminated and in both sets of veins, and forms 4.2% of the rock (point counting).

Chalcopyrite and bornite form 0.2% of the rock.

It is important to note that in both parts of this specimen the primary rock

is a coarse quartzose dioritic rock.

31.45m (pts 3029)

Dark grey biotite-quartz-diorite in which much of the primary mica has been
replaced by a dolomitic carbonate and secondary biotite. The secondary mica is a
green variety forming sugary textured areas. Other alteration products include

small amounts of quartz and kaolinite.

The rock contains a reticulate network of barren white dolomite1 veins. Also
present are hairline veinlets of pyrite + dolomite apparently coeval with the barren

veins, and late formed hairline veinlets of calcite.

Some 1.5% (visual estimate) of pyrite + chalcopyrite occur disseminated. Dark
laminae noted in hand-specimen (see core~log sheets) appear to be thin zones in
which minute opaque granules (not specifically identified) are abundantly developed

in dolomite.

32.45m (pts 3030)

Dark granodioritic rock with pink sericitic zone.

The dark rock is a true granodiorite with appreciable amounts of orthoclase and
quartz. The plagioclase is much replaced by dolomite + kaolinite. Biotite is common,
but exists as porous crystals enclosing minute laths of quartz (or albite). The pink
rock lacks biotite but contains pseudomorphs of muscovite + carbonate. Plagioclase
is altered to sericite + kaolinite + dolomite. Areas of fine-grained 'matrix' are
present, but the rock is not a true porphjry. Orthoclase is prominent, and the rock

3

is probably adamellite.

1In most cases 'dolomite' identifications are based upon sluggish reactions to 10%

HC1l where a carbonate is known to be prgﬁﬁrt.
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The colour change noted in hand-specimen is largely due to the change to a more

sericitic type of alteration.

Quartz + dolomite veinlets with opaque patches are common. Later formed calcite
hairline veinlets are also present. Pyrite and minor amounts of chalcopyrite and
bornite form some 1.5% (visual estimate). They occur as disseminated grains associated

with mica alteration and as small patches in the veins.

38.35m (pts 3031)

Biotite-granodiorite showing sharp variations in tvpes of alteration. The
dominant rock is a pink sericitic type with appreciable amounts of dolomite and
muscovite and containing a higher content of sulphide than the second alteration
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primary biotite little affected. This alteration forms 'islands' having the initial

appearance of xenoliths.

The rock is crossed by a 5mm width barren vein of dolomite. Of earlier
formation are dolomite veinlets and pools genetically associated with sulphide
development during a period of pervasive fracturing of the rock. Alsoc present are

late formed hairline veinlets of calcite.

Point counting shows that sulphide levels are pyrite 0.6% and chalcopyrite 0.5%
in some parts of the rock. However, sulphide segregations are visible in hand-

specimen, and it is likely that the overall sulphide levels are somewhat higher.

40.90m (pts 3032, 3033)

Brecciation and veining in intensely altered dacitic rock. The alteration has
developed much kaolinite, sericite, quartz and dolomite. Biotite, muscovite and
chlorite are absent. Coarse primary quartz and orthoclase grains are present. In
addition, the rock contains areas of medium grained 'groundmass' and it does not seem

to be possible to give a definitive name to the primary rock type.

This rock is crossed by a zone in which it is brecciated and set as fragments
in a matrix of finegrained quartz and carbonate. Also present are small pools of

clear dolomite connected in places in a vein-like fashion.

The brecciated zone is crossed by a 7mm barren vein of dolomite containing
isolated crystals of calcite. This vein has intermittently developed selvages of
quartz often accompanied by pyrite and a minor amount of chalcopyrite. These
sulphides also occur disseminated. Point counting showed levels close to the vein
to be 1.8% pyrite and 0.1% chalcopyrite. About 1cm from the vein,levels had changed
to 0.7% pyrite and 0.4% chalcopyrite. Further away the levels fall to very low

values.
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49.35m (pts 3034)

Intensely altered felsitic rock. Sericitised fragments of microdioritic rock,
sericitised individual feldspars and irregular quartz crystals occur in a fine, dark
stained groundmass probably rich in kaolinite or sericite. The rock may be a
porphyry.

Rare sulphide-bearing quartz veinlets occur, but the major set are barren white

calcite veins.

A minor amount pyrite and a trace of chalcopyrite are disseminated and developed

on quartz veinlets.

49.64m {(pts 3035)

Granodiorite showihg strong argillic alteration and associated development of
dolomite veinlets. Pyrite and a minor amount of chalcopyrite form some 2% of the

rock, as disseminated grains and developed on early formed quartz veinlets.

51.15m (pts 3036)

Granodiorite showing argillic alteration with a minor amount of sericite. Green

spots visible in hand-specimen are composed largely of dolomite and sericite.

A minor amount of pyrite and a trace of chalcopyrite occur disseminated an< on

quartz hairline veinlets.

55.0m (pts 3037)

Granodiorite showing sericitic alteration with dolomite, secondary quartz and a
minor amount of kaolinite. Veinlets of dolomite + sericite and quartz # sericite
contain clusters of sulphide grains. Pyrite and a very minor amount of chalcopyrite

occur disseminated and in the veinlets, and amount to some 4% of the rock.

57.9m (pts 3038)

Granodiorite showing minor chlorite ¢+ sericite alteration. The rock is crossed
by quartz veins bordered by thin potassic zones in which orthoclase is conspicuous.
The occurrence of sulphides is continued to the veins and their borders, and consists
of chalcopyrite, pyrite and a trace of likely chalcocite, often in vein-like

segregations.

61.60m (ts 3581)

Monzonitic quartz-diorite showing minor alteration to chlorite and calcite, and
crossed by veinlets of quartz with pyrite and chlorite, and a calcite with chlorite.

Primary orthoclase occurs in distinct clots rather than evenly through the rock.

61.95m (ts 3582)

Biotite-granodiorite containing more quartz and biotite than the 61.60m specimen,



but less hornblende. Moderate plagioclase alteration to sericite, kaolin and carbonate,
and replacement of mafic crystals by chlorite and calcite are present. Quartz veins

with minor calcite and pyrite are common.

71.70m (pts 3039)

A tongue of silicified, argillised adamellite set in granodiorite rich in
secondary chlorite, carbonate, sericite and kaolinite. The host granodiorite has
developed a pink zone adjacent to the tongue. In thin-section this zone appears to-
be one of intense development of stained clay, carbonate and chlorite by replacement

of feldspar and mica.

The rock is crossed by a veinlet of quartz with dolomite, pyrite and chalcopyrite.

Pyrite also occurs disseminated through the rock.

76.05m (pts 3040)

Granodiorite showing pervasive sericitic alteration and the development of
orthoclase adjacent to quartz veinlets. Dolomite is disseminated through the rock,
together with pyrite and chalcopyrite. These sulphides, accompanied by molybdenite,

occur also along the veinlets. The total sulphide content is of the order of 3.5%.

77.06m (pts 3041)

Adamellite with abundant secondary kaolinite, sericite, muscovite, dolomite and
oxide granules. Xenolithic areas of sericite, quartz, dolomite and opaque granules

are common.

An estimated 1% pyrite and 0.5% chalcopyrite are disseminated through the rock.

79.68m (pts 3042)

Granodioritic rock showing sgricitic alteration with minor kaolinite and
silicification. Disseminated pyrite is the only sulphide present, and forms 9.7%
of the rock (point counting).
96.71m (pts 3026)

Fragments of coarse grained plutonic rock set in biotite-feldspar~porphyry. The
porphyry shows moderate alteration to chlorite, sericite, dolomite and kaolinite. The
xXenolith encountered in the thin-section consists of altered plagioclases and biotites

poikilitically enclosed in a large crystal of likely orthoclase.
Some 8% of pyrite and a trace of chalcopyrite occur disseminated.

109.0m (pts 3044)

Granodiorite showing sericitic alteration with abundant dolomite. Pyrite and a

very minor amount of chalcopyrite form some 8% of the specimen.
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135.60m (pts 3049)

Porphyry showing intense alteration to sericite, ﬁaolinite, muscovite and
dolomitic carbonate. Albite and rare quartz phenocrysts are conspicuous. Sulphides
occur as sparsely disseminated grains and patches, and as veins set in planar zones
of carbonate. In both modes the sulphide consists of pyrite and arsenopyrite in

roughly equal amounts.

136.34m (ts 3583)

Porphyry showing intense sericite, muscovite, kaolinite and major dolomite
alteration. Accessory apatite, zircon and rutile are present. No veining is
present and the sulphide content is very low. In hand specimen isolated grains
of pyrite may be observed. Material provisionally identified as sphalerite in
the field is considered likely to be pyrite following examination under a stereo~

scopic microscope.

169.86m (pts 3050)

Porphyry showing intense alteration to sericite, muscovite, kaolinite, quartz
and abundant dolomite. Minor amounts of pyrite and chalcopyrite occur unevenly

disseminated through the rock.
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Fig. 13 Distribution map for Cu in basal till samples

Fig. 14 Distribution map for Mo in basal till samples
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quatz veins (q) in specimens from drill-hole 1; 76.05m (part a)
and 94.74m (partb). Part (a) shows a mosaic reconstruction based

on two thin-sections in which the dark ornament represents Cu-Mo
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in which the dashes represent biotites and the rectangular
ornament represents plagioclases or their alteration products.

The alteration zones are labelled as follows:-

1. =~ Porphyry showing mild hydrothermal alteration.
2. =  Zones of increasing kalinite + Dolomite growth.

3. - Zones of composite sericite / kalinite altératipn (which

carry most of the Cu and Mo).

4, - Zones of intense sericitic alteration adjacent to quartz

veins.

(a) 76.05m

Fig. 22 Pictorial representation of petrographic thin-section from BH 1
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