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ABSTRACT

The work carried ocut on the Zymoetz Mining Prbperty,
Omineca Mining Division, has been performed by MOKTA (Canada)
Ltée for PECHINEY DEVELOPMENT LTD., owners and cptionners of

the claims.

This réport has been written in two segments; chapter I
including all surface and geochemical work, and chapter II in-

cluding all underground geological work.

The different surveys performed on the groups of claims

have produced the following results:

1. A geological map of the property

2. Discovery of 6 new shoWings

3. Further definition of limits of mineralization
of previously discb?ered showing (Upper Showing)

4. Accessory data resulting from small localizgd

geochemical surveys
Sulphide copper mineralization has been seen t6 occur

in all zones of 'strong tectonic .disturbances primarily in

conjunction with fault zones associated with intrusive bodies.

O

J.P. Nicolet, Geol.




CHAPTEL I

SURFACE WORK ON-THE PROPERTY

Introduction

During the period June to September a Pechiney

~ Development Ltd. field crew under the supervision of

J. P. Nicolet established a geological map of the property.
This was followed by detailed geochemical soil samples and
trenches on several claims of the property.iThese claims

are situated 20 miles East of Terrace, on the south bank

~of the Zymcetz River.

The geological mapping was done from a topographic
map established by Sparfan and traverses were made every
1,000 feet. Detailed traversés and inspection of outcrops
were performed on each main traverse (see plan No 0). The

geéchemical samples were analyzed for Cu.

This report describes the geology and petrography
of the formation encountered and the processing procedure
of the geochemical survey and discusses the results of these

surveys.

J.P. Nicclet, Gecl.



Location and Access

Normal access to the main camp is by iogging
‘road east of Terrace for approximately 17 miles. A trail
gives a good access to the Upper and Lower Showings. The
other showings and claims of the property can only be

reached by helicopter and on foot.

' The property is 8 square miles and has a roughly
square shape. It is bounded to the North by the Zymoetz
River, to the West by Mattson Créek, to the South by the
edge of Trapline Creek valiéy and to the East by a line

parallel to and 3 miles west of the Clore River ( see fig. 1).

Claims and Ownership

The located mineral claims herein described
form a contiguous block of 114 claims and 6 fractional

claims. They have been grouped into 3 claim blocks.

The following table lists claims, groups, and

record numbers : _

GROUP:  NATAN

CLAIM NAME RECORD NC.
Kelly 3 31700
Kelly 4 31701
Kelly 6 31703
Kelly 7 : 39825
Kelly 8 - 14 incl.’ 39826 - 39831 inecl.
Kelly 15 - 20 incl. 40226 -~ 40231 Incl.
Kelly 1 31698
Kelly 2 31699
Native 1 A 40603
Native 2 40604

J.P. Nicolet, Geol.
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ifQCLAIM NAME

“;Natlve ﬁ'— 8 1ncl
Tan 9.-16" inecl
Zymoetz No 4 Fr.
“Zynmoetz No- 3 Fr.
‘Saint No 1

*GRoﬁP£ ‘

~Kelly No
~ Saint No
.. Saint Yo

f"i jiGROUP:"‘

. Atkom No:
“-.Pan No.t

‘Zymoetz
Zymoetz
., Lymoetz
" Zymoetz

“K el ly No

r/Jclalms)

fitkém‘Nd

z No“5¥Fr.f'”/

' Kelly No

v ;SaJnt No 2 - 4 1nc1

30

1 —rTfﬂincl°-"

5-16 inel.

35 - 44 1nc1.fJﬁ

. PANY

18 = 23 1nc1{a;g;j

-6 1ncl
No 1 -

No 2 = ”k”.%5:fny
No 8 ‘i .

No 9"\ .

No 10 - 13 1nc1
1ncl.; s

No 14 - 6 Fr,
No:-1"Fr. ,
No 2 'Fr.

5 s
24 - 27 1nc1

, 28

29
31
32

Only the Atkom clalms belong to Pechlney Develnp—‘by

“,40400’

. 44503

0 -45347

45350~
44499

RECORD NO

40405" inc 4
44510 Jinel.

76140
45347
f 4567Qf7

45700;}

- 79865
30819
14738
147390
25531
$130962 0
. 930963
- 45188
45344~
45348
© 45349 ¢
31702
39945 -
45339
45340
45342 ¢

445000 - 445021

- 45191 inel.*

453430 -

ment Ltd The rest of the clalms is reglstered 1n the names w

vfgof Natlve Mlnes (Zymoetz,,Pan, Kelly, Sa;nt,qNatlye~and Taanii 4

30824 - ¢

25535 i

45346, incl.

J.P. Nicolet, Geol. . -




4.

General Setting

The Native Mines property and general area has

been mapped by S. DUFFELL ard J. G. SOUTHER GSC Memoir

No 329, It shows sedimentary formation of carboniferous
Permien and Triassic age. A volcanic-sedimentary series
of Jurassic age has been divided into twé groups: the
Hazelton Group and the BowserHGfoup.vThesé‘forﬁétions
(sedimentary and Volqanic—sedimenfary) have been intruded
by batholithic stocks and plugs of granodiorite which
belong to the Coast Range_Intrusion of Cretaceous to

Tertiary age

. Work done cn_the Froperty during the Period June - September

The different surveys done by Pechiney are as
follows:

1. Mapping and prospecting of the claims. Data

' reported on a topographic map made by Spartar
at a scale of 1" = 1,000 - 1,500', but the ‘
the difficulty of the tellaln has not allowed
us to space cur traverses regularly. '

" Silt samples were always collected while
mapping. (See plan No O Itineraries map)

2. Topographic survey and detailed mapping at a
scale of 1" = 50' on the Lower and Upper
Showing.

3. Geochemical soil sampling on the showing dis-
‘ covered by prospecting.

4. Detailed'mapping"at a scale of 1" = 20' and
1" = 2' of the new showings.

J.P. Nicolet, Geol.




5. rTrenching of the new showings.
Appendix IT and ITI show the distribution of

the personnel and dates worked, and the cost
breakdowvr.

6. Geology

The geolbgy of the property has revealed a thick
suite of volcanic and sedimentary rocks belonging to the
Hazelton Group which have been affected by a group of
intrusions of granodiorite, feldspar porphyry, diorite,
granite, and fhyolite. These intrusions are assumed to'belong

to the Coast Range Intrusions (see plan No 1).

On the field thé macroscopic determination of the
rocks do not always correspond with their microscopic deter-
minations. In the following teXt the name of the rocks are

used according to their microscopic determinations.

6.1. Petrography and Occurrence of Qutcrops

6.1.1. The Volcano-Sedimentary Suite

On the property the rocks of this suite are
essentially volcanics with accessory sedimentary formations.
Three units have been arbitrarily defined after the pre-

dominarce of one of the formations of the Hazelton Group;

J.P. Nicolet, Geol.




however, they cannot be defined és cléarly separated
stratigraphic units. These three units are described

starting at the bottom to the top of the suite.

6.1.,1.1. Unit No.1

It is essentially defined by volcanic breccia
and agglomerates with minor intercalation of andesites and
tuffs. The general colour of the outcrops is middle grey

to light grey.

Volcanic breccia and agglomerates

These rocks are composed of fragments of red and
grey—green andesite whose diameter varies from a few centi-
meters in the case of agglomerates up to 10 cm for a breccia.
The matrix is medium grained and shows feldspars;ferro-
magnesians and quartz minerals. This matrix has a grey
greenish colour. Feldspars and ferromagnesians are frequently

epidotized.

The determinations under the microscope showed
that these rocks are of volcanic originj; the matrix is mainiy
formed by quartz ,epidote, calcite and chlorite in very fine

grains. See Appendix VI sample ZA 11.

J.P. Nicolet, Geol.




(f, . - The grey green ancdesites and andesite tuff

»These fdcks are fine grgined; grey to green,
'xand are formed of small crystals of feldspars and ferro-
magnesians with sbme bigger crystals of amphibole (1mm).
They are identical to the grey-green andesite of Unit 2
(see appendix VI sample ZA1 and ZA31-for miqroScopic deter—

minations).

The red andesites and tuffs

These rocks are homogerneous, fine grained, red
to purplish in colour. In some samples needle like crystals

of white feldspars and green amphibodes are observable. Their

length never exceeds 4 to 5 millimeters . Calcite fills

fractures.

The microscopic study’has shown euhedral crystalsv
Qf albite and oligaclase and‘amygdules of chleorite and
epidete. Very fine needles of plagioclase and a réd brown
dust of hematite compose the matrix of.this rbck which‘isv

an altered andesite (see appendix VI sample ZA2).

Outcrops

Thelagglomeratéslform massive ocutcrops. Their
thickness (apparent) is around 30 feet and they are inter-
€;) - bedded with red andesites and grey-green andesites whose

. thickness never exceeds 10 feet.

J.P. Nicolet, Geol.



Unit 1 has been observed on claim Atkom
No 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 23, Saint No 10, 11, 13, 14, 15, 16, Pan No 2, 4,

6, Kelly No 24, 32,

6.1.1,2. Urit No 2

Urit 2 is characterized by the predominance of
andesites ard tuff and a minor amount of agglomerates. The
general colour of this unit is darker than Urit 1 and more

reddish., The fellowing formations have been observed:

Red andesites and recd tuffs

On the field these rocks are essentially
characterized by a constant red to purplish colour. There®

are two types:

a) a massive.rock; fine grained and fairly siliceous

b) a fine grained rock les siliceous than (a)
showing small crystals of white feldspar
(2 mm in length disseminated in the fine
grained matrix. '

The study in thin section showed that there were
andesite and tuffs (see appendix VI sample ZA2,
ZA32). : B :

J.P. Nicolet, Geol.
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Grey-green andesites and andesite tuffs

They also are fine grained to massive and
exhibit small crystals of feldspars and ferromagnesians.
In some places the rock is loaded with hematite which gives

a red metallic reflection.

Determination under the microscope has shown

epidotized andesites. (see appendix VI sample ZA 33)

The Rhyolitic tuffs

This rock is composed of small crystals of quaftz;
ifeldspars and inclusions of red-brown material of volcanic
origin. A fine bedding is observable. No thin section has

been made as this rock is not common on the field.

The red agglomerates

A great number of rocks of brecciated appearance
have been classified under this name. Their grain size is
variable but their colour is always red due to a constant
amount of fragments of red tuffs. Fragménts of grey—gréen

andesitic tuffs are also present 1in a smaller proportion

J.P. Nicolet, Geologist
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than the red tuffs. The fragments of red tuffs are up to
3 inches in diameter while these ¢f andesitic tuffs never

exceed % inch. All are angular or subangular.

The cement of these agglomerafes is red to greenj
quartz and ferromagnesians. On the field they can be easgily
distinguished from the agglomerates of Unit 1 as their frag-

ments and matrix are well differentiated.

Qutcrops

The grey-green andesite and andesitic tuffs
represent the main formatioh of Unit 2. They form beds of
about 100 feet in apparent thickness separated by small beds
of red andesites and tuffs (50 feet appérent thickness) and
less frequent1y~beds of agglomerates (50 feet apparent
thickness). The rhyolitic tuffs outcrop cutside of the property, 
east of claims Saint No 39, 41, 43, while the latter formations
as described above outcrop on claim Atkom 1, 2, 3, 4, 5, 11,
on Saint 9, 35, 36, 37, 38, 39, 40, 41, 42, 43, Kelly 1, 2,

3, 4, 5, 17, 18, 19, 20, 25, Zym 1, 2, 3, 4, 6, 7, 8, 9, 10,

1, 15, Zym fraction 1, 4, 5, Native 1, 2, 8, Pan No 6.

6.1.1.3. Unit No 3

Here the red andesite and tuffs are the pre-

dominant formations. However, the characteristic of +this unit is the
b

J.P. Nicolet, Geol.
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repetition of different lithological facies, which were
not seen in the other units. These facies are described

below:

Conglomerate

It,is-a‘brownish rock.wellrconsolidated; bfownish»j
in cclour exhibiting fragments of red tuffs, andesites
and‘sometimes rhyolitic tuffs. The size of the fragments
varies from 1 mm to 15 cm, Their shapes are rounded or |
subangular. The cement is composed of detrital fine féldspars
end ferromagnesians. This conglomerate hes bteen observed
only on ore point outside the property. It is in gontact
with agglomerates of Unit 2 and overlain by red tuffs of
Unit 3. Its apparent thickness is abouthO‘feet. There are
no data to assure that this formation is constant at the

base of Unit 3.

Brecciated cqgglomerate-

- It has only been found in one point outside the
property. The rock is formed by rounded elements of tuff
whose size doeé not exceed 3 inch. The matrix is made up
of white and pink'detfital feldspars. The thickness of

ithe bed is around 2 feet.

J.P. Nicolet, Geol.
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The red andesite and red tuffs

They are always fine grained or even very fine

-grained and their colour is always red~brownish,'but not

purple. Small crystals of white euhedral feldspars have

been observed as well as crystals of amphibole.

Red agglomerates

They carry essentiaily elements of red tuff and
some element of rhyolitic tuffs. The matrix consists meinly
of quartz. The differentiate themselves’frbm the othef
agglomerates of Unit 1 and 2 by the size of their elements

which never reach 1 inch (see appendix VI sample ZA24, 25).

Volcanic sandstone

They have only been observed in Unit 3. They
contain fine rounded grains of grey-green andesitic tuffs,
red tuffs and white crystalé of feldspars. Their size is
around”1 millimeter. The rock shcws a'fine bedding whosé»
beds corsist of layers of feldspar and layers of tuffs. The
beds have a thickness of 1 to 3 millimeteré. A thin section
showed that it is probably a bedded tuff (see appendix VI

sample ZA23).

J.P. Nicolet, Geol.
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Qutcrops

On the field a rapid recurrence haé'been observed ’
between the different facies as described above; the most
frequent facies being the red andesite fofming layérs of
20 feet,(épparent‘thickness). The volcanic sandstones are
interbedded with the ruff and their thickness (true) is about

1 foot to 1 foot.
Unit 3 outcrop on claims Kelly 7, 8, 9, 10, 12,
13, 14, Native 1, 3, 4, 5, 6, 7, 8, Tan 1, 2, 11, 13, 14,

15,

6.1.2. The Intrusives

‘It has been observed from thevregiona] ma.p
(GSC memoir 329) that the Hazelton Group was intruded by
batholithes belonging to the Ccast Range and of cretaceous
age.:The volcanic—sedimentdryvformatiOQS of ‘the property
show the same type of intrusions. | »

Thé grandiorité is the most'impértant and is

~followed in decreasing frequency by:

~ Feldspar porphyries
- Diorite
- Granite

-~ Rhyolite

-J.P. Nicolet, Geol.
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6.1.2.1. Granodiorite

If is a massive medium grained rock whose
colour is grey to dark gréen. Oh the field it hasvbeeﬂv
called "green granodiorite“. It is essentially made of
light grey euhedral to subeuhedral plagioclase whose size
is around 2 - 3 mm, pyroxene, ampkibole and chlorite form
needle-like crystals. Magnetite is generally present. A thip

section has shown the presence of K-feldspars.
Another variety of granodiorite that has been
called "pink granodiorite" is also present on the field.

It is a light green rock witk numerous pink feldspars.

A thin section revealed that the pink feldspars

were K-feldspar with a very fine dust of hematite.

Microscopic studies have shown that the pink

.granodiorite could be a quartz monzonite in the case of the

Lower Showing and a diorite in the case c¢f the Chicken

Showing, however, as there is not enough data, the term

‘"pink granodiorite" has been used.

J.P. Nicolet, Geol.




- 16 -

- Outcrops

Tﬂe green granodiofite outcrops on'the North
part of:the property to form a batholith of about one
ksquare mile. The following claims are included:
Saint 36, 1,‘2, 3, 4, 5, 6, 7,v8, 11, 12, 13, 14, 36;
Kelly 27, 28, 29, 30, 31, Zymoetz 1, 2, 8, 10, 12, 13, 14,

Zymoetz Fraction 6.

The "pink granodiorite" can be found in two places:

a) in the Lower Showing it forms a small lense on claim

Zymoetz no.2.
b) Inside the batholith of green granodiorite on claims

Saint no.2, 5, 6, 8, 11, 13, Kelly 30, 28, 29.

6.1.2.2. The Feldspar porphyry

It isagreenish grey rock exhibiting big elongated
phenocrysts of white and yellowish feldspar (1 inch long) |
in a dark green matrix composed of fine grained feldspars -

and chlorite.

A detlailed study of the different outcrops found
in the field has shown a certain variety in the composition
of these porphyries. Amygdules and patches of fine chlorites

and amphiboles are observable in some places as well as round

J.P. Nicolet, Geologist
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shaped phenocrysis of quartz. Microscopic studies have
revealed that these pcrphyries are on andesitic composition.

(see appendix VI sample No ZAT7, ZA12, ZA13)

Outcrops

The feldspar pdrphyries form long sills interbedded
in the volcanic rocks of Unit 2; their thickness varies
from 20 feet to 300 -~ 400 feet. The longest sill has been
followed on the field for 3.000 feet. No metamorphic contact

has been observed.

Feldspar porphyries outcrop on claims:

Zymoetz 1, 2, Zymoetz fraction 4, Kelly 1, 3, 5, 17, 20,

Saint 35, 37, Atkom 1, 11, T n 13, Native 3, 4, 5.

6.1.2.3. Diorite

- It is a green fine grained rock composed of
equal proportions of feldspars and ferromagnesians. Biotite

is also present in small amounts.

This formation has been observed on two parts of
the property:.
a2) on the North West of the property where it forms

, , a small lense trending East-West, 5.000 feet long
9 and 1.000 feet wide. | ~ |

J.P. Nicolet, Geol.




hb) On the Upper and Lower Showing where it seems that the

diorite has intruded the feldspar porphyry.

Sample ZA6 and ZA19 have been microscopically

determined. (see appendix VI)

Diorite outcrops on claims Atkom 19, 20, 22,

Zymoetz 2.

6.1.2.4. GRANITE

It is a light grey to pink, medium grained rock | "
that i1s formed mainly by quartz and feldspars (crthoclase,

and plagioclase) and some ferromagnesians.
The granite forms small intrusive bodies outcropping
on the South and West of the property. (claimsAtkom 7, 8,

Saint 13, 15, 43)

6.1.2.5. RHYOLITE

It is a fine grained, light beige,almost white
rock, essentially made of quartz and feldspar. It forms dikes
and small lenses cutting into the volcanic rocks of Unit 2.

Most of the outcrops seen are éﬁtside the property.'

J.P. Nicolet, Geologist
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A thin section has shown that the amount of

quartz is higher than the amount of feldSpar.

Discussion on the chronological classification of the

different intrusions

It is very difficult tp determine exactly the
age relation of the different intrusives because of the
small number of contact observed on the fiéld, and only
the interpretation of the map gives some data about this age
relation. | |
a) The granodiorite is probably the oldest intrusive.
b) At the Upper-Lower Showings the feldspar porphyry seems
to intrude the granodiorite.
c¢) The diorite is related to the other intrusives ohly in
the Upper-Lower Showing. So far only one contact between
feldspar porphyry and diorite has beenwobserved; Therefore
it is not possible to make any definite statement about ages,
however, the feldspar porphyry is very often strongly
epidotized while thé diorife is always fresh looking. This
could suggestAthat the diorite could be younger than the

porphyry.

Finally the examination of the geological map

in the Southwest part of the grancdiorite batholith could

J.P. Nicolet, Geologist
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suggest that the granite is younger than the granodiorite

but older than the porphyry.
d) The age of the rhyolite dikesremains to be determined.

The chronology of the intrusives could be as
follows, from the oldest to the youngest::

granodiorite
granite
porphyry
diorite
thyolite ?

6.1.3. STRUCTURAL GEOLOGY (see plan no.14)

" 6.1.3.1. Photogeology

A phofogeologicél study has pointed out different
formations composed. of hard and medium hard rocks. The trend
of these formations is generally North-South and they dip
to'the East. The photogeology indicated that ﬁhey were‘a
monotonous volcanic or sedimentary series. Observations in
the field havé'prbven that these formations were volcanic and

sedimentary belonging to the Hazelton Group.

The subcircular shape observed in photogeology

was attributed to plugs of diorite intruding the granodiorite

J.P. Nicolet, Geologist
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bf thévHazelton Group. It has just been possible to confirm
this observation on the field. However, in most of the cases,
these subcircular shapes correspond to intrusions of granife,
granodiorite and diorite. Photogeological studies have
therefore been slightly inaccurate about the defermination
of intrusive bodies, however, it has aéfined very .well

the faults of the property and most Qf them were observed

in the field.

" 6.1.3.2. STRIKE AND DIP OF THE FORMATIONS

Field observations hafe shown a North-South strikeng
of the Hazelfon Group on almost all the property, but on the
South-West part, where the rocks of Unit 1 trend NW-SE. ‘
The dip of these formations can easily be spotted in the SE‘
part of the pfoperty; it varies from 50 to 70° to the SW.

In the NW part the formations dip West and South—Wesf. Some

abnormal dip and strike have been made out around the faults.

6.1.3.3THE FAULTS

It has been possible to see on the field in several
points the faults pointed out by photogeology. They have been
grouped as follows:

1) NS to NNW--SSE Faults

J.P. Nicolet, Geologist
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They have been seen East of the Mattson Creek
and in.the_Kelly Creek. The fault pérallél to the Mattson
Creek outcfops in the creeks D2 and D3. The fault is repre-
sented by a zone of intense shearing and fracture, 2-3 feet
thick in the agglomerates of Unit 1. In the Chicken §howing
this fault has not beeh-recognized clearly, theugh it>can-bé

traced for about 2 miles in its south half.

Several faults East and West of the main fault
have been observed in photogeology and sometimes on the field.
A NS fault was seen on the right bank of Kelly Creek, separating

a sill of feldspar porphyry and the andesites of Unit 3.

2. NW-SE faults

They are located in the Southeast portion of the .
pfoperty and in the Upper and Lower Showing. The most

important ones are:

~a) The Goat Bluff fault which is marked in the topography by a

cliff 200 - 300 feet high and can be seen in the Goat Bluff
Creek. This fault dips steeply to the SE.
b) In the Creek D2 of Kelly Creek a fault affectsUnits 2 and 3.

Shearing and tectonic breccia have been observed.

J.P. Nicolet, Geologist




The property would be located on a great
anticline whose axis would be approximately NS. The West
side of this anticline would"Be affectea by NNVW-SSE faults

in its South-Western part and by a NNE-SSW fault in its

North-Western part. These  faults would uplift a Western block

that is older than the formation located East of the faults.

It can be assumed that these faults are reverse faults.

The ENE--WSW fault is another-phenomenon to be noticed,
It would have cut the axis of the anticline and displaced

westward its southern part.

Cross section AA' shows that the west side of the
anticline:(Unit 1) has been uplifted. From West to Eést the
formations of Unit 1 dip West up to Kelly Créek and on its
possible right bank the formatiohs of Unit 2 dip East. This
could suggest that the heart or the cenfer of the énticline
could be around Kelly Creek. The east side of the anticline

is,madé of formations of Unit 3 which shbow a minor syncline

fold.

Cross section BB' shows from West to East the
batholith of granodiorite and a part of the formation of Unit 2.
The presumed center of the anticline has been intruded by

feldspar porphyries and granodiorites.

J.P. Nicolet, Geologist




- 23 -

¢) The Mountain Goat fault has been spotted in three
pléces: in the intrusion of porphyry (southern 1limit of
the property); near the granite intrusion and the andesite
of Unit 2. At this place a clay-breccia filling of about

3 feet thickness has beer observed. In the Mountain Goa£
Showing numerous fractures and shears ﬁere seen in the

andesites of Unit 2.

d) In the Lower Showing two subparallel faults are located
in the granodiorite; they show a brecciated and altered zone
of 2-3 feet thick.

3) NE-SV faults

A fault of this direction is located in the northern part of
the property; it separates the agglomerates of Unit 1 and the

tuffs and andesites of Unit 2.

4) ENE-WSW faults

Only one fault of this trend has been observed inpphotogeology
but it was not observed in the fiéld.r This fault is located

in the Creek G3 of Mattson Creek and G2 of Kelly Creek.

6.1.3.4. Tectonic Interpretation

The examination of the geological map shows a complex structure

-affected by numerous faults. The following hypothesis has been

made to explain the field observations:

J.P. Nicolet, Geologist
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Cross section CC' also shows the intrusion of'the

- granodiorite. The anticline shape is not observable and it is

along this section that the EN -~ WSW fault is located.

Cross section DD'" ‘indicates again that Unit -1 has

beern uplifted. Once more the Shapé of the anticline is hot.

observable and has therefore been interpreted.

Finally, cross section EE' shows the same structure

than DD', though the formations have a more NNW direction.

This interpretation of anticline is the simplest

but does not solve all the tectonic problems of the property.

The age of the fault intrusions is still'not‘quite
clear. It has been suggested that the formations of the

Hazelton Group would have been folded before the intrusions

“which would penetrate the zones of weakness created by :the

faults. It is also suggested that the great faults were active

- during and after the folding and intrusive times.

J.P. Nicolet, Geocl.
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6.2. GEOCHEMISTRY (see plan no 1B)

A geochemical survey (silt sampling) was done
in conjunction with the mapping.‘Each time it was possible,

silt were collected in streams and creeks.

The lack of regularify in.thé collection of thé
silt is due tb the frequent absence of alluvium.. We were,
however,‘able to spot some anomalous zones whose Cu value
is about twiée the background. The geochemicai background

'is around 50 ppm.

€:> This small geochemical survey was only a test

although it provided us with some valuable data.

J.P. Nicolet, Geol.
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6.3. DESCRIPTION OF THE SHOWINGS

Six new‘showings were found through prospectihg
and they arevthe following:
Mountain Goat Showing
Stephen Showing
Mike Showing
"Zone faillée"

Chicken Showing

Calona Showing

Three o0ld showings have also been reexamined and
they are: |
The Lower and Upper Showing
The East Side Shoﬁing
The Goat Bluff Showing

A varieby- of work has been done on these showings

and it is deséribed below:

6.3.1. THE LOWER AND UPPER SHOWINGS (see plan No 2)

They are located on the Left bank of Kelly Creek
in the northern part of the property, partially in the grano-

diorite and partially in the Hazelton Group of rocks.

J.P., Nicolet, Geologist
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" The surveys doﬁe on these showings consist of a. .
topographic_sufvey and mapping survey, bothat a scale of
1" = 50', and finally an underground exploration program
(adit and cross-cut). The.undergrcund exploration program

will be described in another chapter.

6.3.1.1. Mapping Survey

The mapping done on the topographic map previous-
1y'estab1ished was done at a scale of 1" = 50' ard has shown

volcanic rocks and intrusive rocks.

The volcanic rocks belong to Unit 2 already des-

cribed and‘they are:

Grey-green andesite and tuff
Rhyolitic tuffs

Red andesites and tuff
Agglomerates

On the field it has not been possible to fellow
in detail the stratigraplic succession of these recks,
although we might have the fcllowing stratigraphic succession

from West to East.

Andesites and andesitic tuffs
Rkyolitic tuff

Andesite and andesitic tuff
Red tuff and red ancdesite
Andesite and ‘andesitic tuff
Rhyolitic tuffs

Agglomerates

Red tuffs

J.P. Nicolet, Geol.




These formations have been penetrated by the

following intrusinns:

a) The granodiorite which presentstwo types:

"A green granodiorite and a pink granodiorite.
(See appendix VI, microscopic determination sample

No. ZA 165 ZA 17; ZA 18.)

b) The feldspar porthry already described above.

(See appendix VI's SamplesZA 12; ZA 13)

c¢) The diorite is a slightly magnetic rock.

(See appendix VI, sample ZA 19.)

d) The rhyolite porphyry is a five grained rock, grey to
pinkish beige, exhibiting small phenocrysts of quartz
and feldspars in five grained matrix.

(See appendix VI, sample ZA 15)

6:3.1.2. Tectonics

Volcanic Rocks

An intense faulting obliterated strongly the

trend and dip of the veolcanie formaticns, however South of

‘the Upper and Lower showings the formations strike N-3 and

dip from 50° - 70° to the West.

J.P. Nicolet, Geologist




- 30 -

Intrusives

The green grahodiorite intrude the volcaric rocks
and outcrops on almost all the Lower Showing, and above
the Upper Showing the "pink granodiorite" form an E.W. lense

at the Lower Showing.

‘The feldspar porphyry seems to intrude the
granddiorite in the Lower Showing as well as the volcanic
rocks in the Upper Showing. Therefore, the feldspar porphyry
formga dike or plug but not a sill as 1t is usually the case
on the préperty.' The diorite forms two plugs in the

porphyries on the Lower Showing.

The rhyolite porphyry consists of small dikes
1 - 5 feet thick, forming small outcrops in the Lower and
Upper Showing. They have intruded both volcanic rocks and

granodiorite.

Faults

Various vaults have been‘observed on the field.

Their thickness vary from 1 - 3 feet. They were seen in all

"types of rocks but never for long distances. We can suggest

that they are poest intrusive in age and that they:rare of. two
different ages. The fhyolitic'porphyry was seen in faults
and it has also been observed Wé;t of the Upper Showing a
dike of porphyry slightly displaced by a fault, therefeore

we could have a first tectonic movement with intrusion of

J.P. Nicolet, Geologist
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porphyry'ahd a second one with displacement of porphyry.

The faults hLave been grouped in three families

without distinguishing their age:

a) The East-West faults to the South

b) The Northeast — Southwest faults dipping
"~ Southeast :

¢) The Northwest - Southeast faults dipping
Southwest :

The observation of numerous crushed and fractured
zones in the former drill cores of Native Mines prove that
there are many other faults which were not observable on the

field.

The mineralizations

The mineralizations of the Upper and Lecwer Showings

consist of chelcopyrite, bornite and probably chalcosine.

In the Lower Showing the mineralization appears
in the sheared zones of the prink granodiorité.'Chalcopyrite
waé obsérved in fine grains around the sheared zones and in
fracture fillings. The mineralized zone is about 500 feet
long and 50 feet;wide. The asséys of the Native Mines trenches

have indicated an average grade of 0.4 % Cu. In the Upper

J.P. Nicolet, Geol.
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Showing the mineraliiation is localized in the sheared
zohes of the volcanic rocks and the pcrphyry. Chalcopyrite
and borhite form big patches (f‘— 5 oy diameter) and vein-
lets around the sheared zones. This mineralization was on
served in the Central and West part of the showing, while
in the East peart it seems to disappear, élthough the shears

are still present.
Further field observatior has pointed that the
berrnite and chalcopyrite was more abundant in the agglomerates

than any of the rock type of the Upper Showing.

6.3.2. Goat Bluff

This showing was discovered by Native Mines and
is located in a cliff on the East part of the property; along

the big.fault observed in photogeology and on the field.

The formations are red andesites, grey-green an-

desitic ruffs and rhyolitic tuffs belonging to Unit 2.

It was not possiblé to ¢limb in the wall to ob~-

serve the mineralization in place, however, boulders cbserved

at the foot of the cliff show chaléopyrite and bernite in
fine grains disseminated in the“red andesites ard the grey-

green andesites.

J.P. Nicolet, Geol.
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6.3.3_._N'_I‘he Fast Side Showing [See /O/& ] |

This showing was discovefed by NativévMines §nd
is located on tke right bank of Kelly Creek at the sameri
elevation as the Upper Showing. It is iocated in the grey-
green andesites and the red tuff of Unit 2. A detail: mapping
survey and the enlargement of the tfenches are the works |

above on this showing.

The geological mappingi(See rlan No 7) was done
at a scale of 1" = 20' and has shown a small batholith of
granodiorite infruding ardesites and red tuffs. The North
part of the showing shows agglomerates and red andesites.

Dikes of rhyolitic porphyry intrude these formaticns.

"Tectonic

- The red andesites have a North-South direction
and dip 70° to the East. The andesite — gfanodiorite‘cbntact
was not observed because of the overburden. 7

Two,fﬁhiliar fau]té havebbeen obsefved:‘
a) ¥ﬁglﬁﬁ g%tgerty§§1~ SSW direction dipping to

b) Faults of EW direction dipping to the South or
vertlcal

Two faults haVe been interpreted-
One has a NNE - qSV.dlrectlon, the other a EW direction.

These faults limit a wedge of andesite in the granodiorite.

J.P. Nicolet, Gecl.
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., The Trench {Sééf\
It was opened for over a.length of 64 feet and

discoverea red andesites and red silicified ardesites. The

contact 6f these twoe formations is.faulted. |

Minerzclization

In‘the fieid chalcoPyritenand bornite were
observed in fhe red andesites and the greymgreen andesites.
-Trenches have confirmed these sulfideé and have
shown that they occur esséntialiy in the red silificied andesites.
| The following table gives the channel sample results

of the assays for dopper, si1ver, and gold.

Trench lengthk of mineralization Cu % Ag Oz/t Au 0z/t
Mokta 13! ‘ ' . 0.06 0.1 tr.
1613" 0.12 0.2 tr.
141 0.17 0.1 tr.
135" -~ 0.39 0.1 tr.
1514" 0.70 0.3 tr.
Native 9! ©0.31 0.4 tr.
Mines

6.3.4. The Mountain Goat Showing (see plan 44)

Location
This showing is located in the South and Centrel
part of the property at elevation 4,000' and in the red

andesites and grey—gfeen tuffs of Unit 2.

This showing has been discovered along the Creek D2

_tributary.of Mattson Creeck.

J.P. Nicolet, Geol.




Vork done:

They consist in:

- Rock-Prospecting

-  Soil-Geochemistry

— Detailed geological mapping
— Trenches

Rock Prospecting

Malachite, bornite, chalcopyrite and chalcocite
have been foundvin red silicified andesites by rock prospecting.
This mineralization is irregularly disseminated in the rock
and appears mainly'in the left bank of the creek. Its extension

is about 130 feet. Borrnite and malachite have been fourd

1,100 feet South of the creek.

Soil Geochemistry (see plan No 4C)

Soil samples have been collected around the showing
on a.grid 1,400 feet long in a East - West direction and 2,000
feet long in a North - South direction. Soil samples have been
collectéd every 100 feet on lines 200 feet apart. A total of

220 Samplés have been analysed for CU. 180 samples have been

picked up at a depth of 3 feet and 40 at a depth of five to

six feet.

J.P. Nicolet, Geol.
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" The results of the analysis show a background
around 35 ppm. A populatioﬁ of about 10 values vary between
70 and 150 ppm to form a small anoﬁa1y>1,000‘feet South of
the Mountain Goat Showing. Six other values are above 160 ppm.

but are isolated and do not form an anomaly.

Detailed Mapping

Silicified red andesites have been observed on the
~field. The silicification seems to be more important in the
immediate vicinity of a dike of micro-syenite (see appendix VI

sample ZAS).

An intrusion of feldspar porphyry oﬁtcrops in the

West part of the showing (see appendix VI, sample ZAT).

.Tectonic

The red andesites seem to have a NS direction and -
dip to the'East while the microsyenite shows an East - West

direction and dip 80° to the South.
Three faults have been observed in the showing:
they have a NE-SW, N¥-SE and EW direction. The NE-SV fault

‘has moved the syenite dike 10 feet to the South.

A strong shearing zone appears in the microsyenite

“whose direction is EW and dip 50° - 60° to the Scuth.

J.P. Nicolet, Geol.




Trenches (see plan No 4A, 4B)

Two trenches have_beeﬁ opened perpendicular to the

strike of the syenite dike and on the South bank of the Creek.

Trench No 1-has been opened on a length of 88' and
" has shown 2 sections of red andesites of 8 and 15 feet in

length.

Trench No 2 was opened on 28 feet and showed red
"andesites for 14 feet. Two faults.are located in these works

and numerous fractures are also observable.

The third trench was opened in the samll geochemical
anomaly. This trench has an EW direction ard is 35 feet long,
and the rccks observed are red andesites with some small pheno-

crysts of feldspars. This formation dips 69° to the East and

- strikes North - South.

Mineralization

The mineralization consists of fine grained chalco-
pyrite and bornite and some chalcosine disseminated in red

andesites and their fractures.

J.P. Nicolet, Geol.
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The trenches did nol shcw an important mineralization
and thus this showing is not of high potential.
The following table gives the results of the assays

~.made on Ehannel samples of the trenches.

Trench No.. length of minerslization Cu% Agp Oi/t Aq_Oz/t
1 5! 6.14 0.2 tr.
‘ 3150 o 0.06 0.3 tr.
315" - 0.05 0.3 tr.
5" = 7 -0.03 0.2 tr.
35" B 0.06 0.2 tr.
2 e ~0.05 0.1 tr.
: 6' ' - 0,05 0.1 tr.
6' 0.18 . 0.2 tr.
T 0.11 10.2 tr.
tr. "geoch." 10! ’ 0.14 - 0.3 tr.
. , 8! 0.17 0.3 tr.
. 5! 0.35 0.5 0.07

6.3.5. "La zone faillee" " (The sheared zone)

A sheared zone is located in the south part of the
property and présents numerous malachite stainings. A trench was
opened over a lenght of 40 feet in an ENEV— WSW direcfion
(see plan no. 8) and has shown red andesites to the East and
grey-green éndésites to the VWest. ' |

A NE-SW fault dipping 750 West separates the two
’fqrmations. Other faults dipping 60-850 to the East and
Stfikiné NE - SW haveAalso been observed. Numerous fractured and
broken zones are present.'Chalcopyrite and bornite occur in

"J.P. Nicolet, Geol.
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fine grains in the red andesites and grey-green andesites.
Channel sampling has been dore in the trench and

the results of the assays are given below:

Channel length Qu% Ag 0z/t Au Oz[i

105" 0.12 0.1 . tr

6'5" : ‘ 0.82 0.7 -, 0.01

10! 0.13 tr. o tr.

10! ' 0.03 tr. tr.
ja Vi ‘\[{eg‘j

6.3.6. The Mike Showing (52¢¢€ P

This showing is located along the D1 tributary
creek of the Mattson Creek on the Sduth - West pért of the
property and in the agglomerates and andesites of TUnit 1.
Patches of chalcopyrite have been found by prospecting in

the agglomerates.

Mapping

Mapping was done at a scale of 1" = 20' and showvs
grey-green andesites and agglomerates intruded by a plug of

granite to the south.

The agglomerates are gfey—greenish and present

fragments of andesites whose size does not exceed 1 inch.

They are very hard and interbedded with andesitic tuffs.

The formations dip regularly 40 - 60° to the SSV.

J.P. Nicolet, Geol.
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Several faults were observed and they Strike
NS; EW and NNW - SSE and are vertibal or subvertical. The
NS fault moves the agglomerates and tuffs towards the Norfh
wvhile thg‘NNW —~ SSE seems to have moved granite and agglo-

merates to the South-.

Trenches

Two trenches have been opened; they did not dis-
cover any mineralization. Blasting of trench No 1 has cleared

out completely the mimeralization found by prospecting.
Trench No 2 did not reveal any suphides.
The field observations have shown that patches of
chalcopyrite are located in epidotized agglomerates cver
widths not exceeding 12 inches. A sampling done before biasting

trench No 1 has shown the following coppef values:

Width Rock Type % Cu Ag 0z/t Au 0z/1t

v _ Agglomerates C.47 - 0.3 tr.
12" Tuffs 0.03 0.2 tr.
0.3 0.02

4" Agglomerate 0.92

No other mineralizations were found on this

Showing. No further work will be accomplished.

J.P. Nicolet, Geol.
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6.3.7. The Stephen Showing

This showing is located in a cliff on the left
bank of creek D2 (tributary of Mattson Creek) at elevation

1500'.

‘ Agglomeiates and andesitic tuffs of Unit 1 out-
crop in énd around'this Showihg. Rock prospecting discovered
a small bed of andesiiic tuffs that present small grains of
chalcopyrite_disseﬁinated invthe>tuffs. The thickress of the
bed is around 3 feet and mineralization has been for‘about

3 feet in length.

The agglomerates are not mineralized,. However,
major faults in the vicinity of this showing could justify

a more'detaiied extension of prospecting.

e fﬁ s A/G 3 :}

6.3.8. The Chicken Showing [5;@@
Location

‘The.Chicken Showing lies to the‘North—West of

" the property, in the iarge stock of green granodioriterand
mofe particulérly inside the pink granodiorite.Its elevation
is 2,50Q feet. It was discovered by prospecting along the

D4, tributary creek of Mattson Creek.

J.P. Nicolet, Geol.
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Work done:

It is summarized as follows:
- Rock pfospecting
— So0il geochemistry

- Detailed geological mapping
- Trenching

Rock Prospecting

As mentioned before, there are small amounts of
malachite and azurite along the creek D4. Some chaléoPyrite'
and bornite appear in the fresh rock which is a pink grano-

diorite.

Mineralizafion has been>observed especiéily on
the South side of the creek over a distance of about 100
feet. 350 feet West of this showiﬁg very light traces of
malachite and chalcopyrite have been fcund in the same pink

grarodiorite.

S0il Geochemistry - (see map No 3B)

Geochemical soil sampling has been carried out
around the showing. The survey covered a rectangle ofi1,600

feet E-V and 2,000 feet N-S. Samples were taken every 200

“feet on N-8 lines being 400 feet apart.

J.P. Nicolet, Geol.
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63 samples were taken at a dépth varying from
2 to 3 feet. The results ¢f the analysis show a background
of about 10 ppm. Only 4 values were over 40 ppm and, there-

fore, it is not possible to speak of an anomaly.

Detailed Geological Mapping

The mapping bas confirmed the presence of pink
graﬁodiorite which is medium grained. A thin section showed
that this rock has a dioritic composition. The pink colour
of the feldspar could be due to a very fine dust of hematite

(see appendix VI, sample ZA20).

Some dikes have been observed within the "pihk
granodiorite". This rock has a brownish‘colqur and shows
small phenocrysts of feldspars in & chlorite and feldspar
matrix. A study in thin section has indicated that this

r0¢k is of andesitic composition (see appendix VI, sample

74-21).

A dike of porphyritic granodioriie exhibiting
numerous phendcrysts of feldspars and quartz and some
ferromagnesians was cbserved in trenches No 1 and No 2.

Small dikes of 1ight grey rhyolite are intruding thé grano-

diorite.

J.P. Nicolet, Geol. .
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The large NS fault visible in photogeology and
found in the creeksD2 and D3 of Mattson Creek has not been
observed in the showing. Only minor NS favlts have been ob-

served in the trench No 4.

The major fault of the showing is an EW fault.

' £ owmoa g
Trenches [ 3¢< ¢

Six trenches have been opened perpendicular to

the EW faults. They are never very long because of the thick-

ness of the overburden.

Trench No 1 does not show any mineralization and

is not of any interest.

Trenches No 2, 3 and 4 show several faults in the
granodiorite and the dike of andesite. They are mineralized

in copper sulfides.

Trench No 5 shows a pink granodiorite slightly

mineralized and trench No 6 does not reach the bedrock.

Mineralization

It consists mainly of chalcopyrite and a little

bornite as well as some malachite,

" J.P. Nicolet, Geol.
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Chalcopyrite and bornite are disseminated and
fill fractures in the pink granodiorite. Abundant fine grains

of chalcopyrite were observed in the dike of andesite.

The best mineralization was found in trench No 4.
It consists of patches (3 — 8 mm in diameter) and very fine

veinlets of chalcopyrite located in the pink granodiorite.

Examination of the Cu value of table 1 shows that
the-mineralizatﬁon is discontinuous in the pink greanodiorite

as well as in the andesite dike.

Table 1
Trench No. Length of minera- Assay vealues
lized sections Cu % Ag Oz/t Au 0z/%
1. ~nil
2 4 0.10 0.1 tr.
4 0.18 0.1 0.01
5.51 0.20 - -
3 6! . 0.04 tr. tr.
8.7" 0.35 0.2 0.01
3.3" 1.21 1.2 0.01
3! 0.14 0.1 tr.
7! , 0.21 0.1 tr.
6! 0.98 2.9 0.01
4 7.5 _ 0.25 - -
7 3.38 0.9 0.01
6.4! ~ - 0.95 1.1 tr.
2.6 1.42 1.3 0.0f1
5 8 0.27 - o

J.P. Nicolet, Geol.
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6.3.9. The Calona Showing (see plan No 5)

This showing is located on the Northwest part
of the property. Its altitude is 1,800 feet and a 1ogging road

gives easy access to it.

rRock prospecting showed malachite, chalcopyrite,

and pyrite in a very hard agglomerate. Mineralization was ob-

-served on four outcrops over a distance of 150 feet.

A detail mapping survey revealed an agglomerate
of green-yellow colour with fragmenté»of andesite in a matrix
made of feldspar and amphiboles. This matrix is heaVily’epi~

dotized. Dikes of diorite cut the agglomerate.

It has not beern pcssible to observe a strike
and & dip in the agglomerate. The dikes of diorite have an

EW direction and dip to the South and tc. the North.

Very minor faults have been observed on this

sheving.

Trenches (see plan No 5A and plan No 5B)
Four trenches were opened on this showing.
Trench No 1 is 80 feet long wheéreas the other three trenches

do not exceed 20 feet.

J.P. Nicolet, Geol.
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Tn trench No 1 some patches of chalcopyrite
and borrnite have been,fouﬁd over 14 feet in the North part of

the trench.

Trench No 2, 3 and 4 did not show the mineralized

zone found by prospecting.

Mineralization did not showyany significant
valﬁe after the opening of the trenches. Table 2 shows the

values in copper found in the trenches.

Table 2
Treneh No Length of minera- Assay values
lized sections Cu % Ag Oz/t Au 0z/t.
1 147 0.0% o.1t  tr.
3 12! 0.05 tr. tr.

Conclusion

The mapping of the property and the discovery
of several showings as well as the revision of the wcrk done
by Native Mines erable the formulation of several hyphotheses

and, consequently, a conclusion.

J.P. Nicolet, Geol.
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The mapping has shown an extreme complexily in
the stratigraphy, the tectonics and the metallogeny of the

property.

The stratigraphy of the Hazelton Group is rot
simple and the divisions made in this group are arbitrary.
They are based on the predominance of one formation on the

other.

. The: intrusive rocks have contributed to the-

complexity of the tectonics.

Tectoniés‘and intfusives have, without:doubt,
played -a big role for the mineralized zones of the country.
As it has been observed, the old aﬁd new showings aré always
close or associated with zcnes of intense shearing arnd faulting.
On the other hand, the ﬁineralized zones are-alsc associated

with intrusive bodies (porphyry, diorite, granodiorite).

Three hyphotheses about the origin of the mine-

ralization can be formulated:

A) Mineralization would be post-intrusive
After an intense shearing, fraéturing and faulting
period which would affect both intrusive and volcanic rocks,
a series of alterations wouié have taken place (epidotization

silicification) followed by the mineralization filiing

J.P. Nicelet, Geol.
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A the fractured zcnes. The sulphides would be a ].a.té mani--
festation of an already solidified magma; Hence, we woculd

have the following succession of events

a) folding and fracturing of the volcanic rocks

b) intrusions in the zones of weakness and solidi-
~fication of the intrusions ‘

c¢) second stage of fraéturing affecting every rock
d) hydrothermal solution along the fractures

causing the alteration and carrying the minera-
lization

" Such a mineralization is observed in the Upper

Showing and East Side Showing.

B) The magma penetrating the volcanic rocks would be mineralized
(:) We would have the following succession of events:

a) folding and fracturing of the volcanic rocks

b) intrusion of a magma containing suphides; soli-
dification

¢) second fracturing, alteration and partial re-
mobilization of sulphides with concentration

along the faults. Some disseminated sulpkides
are still observed inp the intrusive rocks.

The Chicken Showing could support this

hypothesis.
C) The sulphides would have been located in the volcanic
rocks and remobilized during the intrusion of granodiorite

‘The presence of a gredter amount of sulphides
| in the agglomerate cf the Upper Showing might be in favour

of this hypothesis. However, there is little evidence

J.P. Nicolet, Geol.
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gince only the fractured agglomerates are mineralized. Non-
fractured agglomerates found on the property are not minera-

lized.

As a conclusion we can say that hypotheses A
and B are the most valuable for the type of mineralizations

observed in the Upper and the Chicken Showing.

CHAPTER II

DEVELOPMENT WORK ON THE UPPER SEOVWING

1. Introduction

As 16 holes were drilled by Native Minesg in the
Period 1966 - 1967 on the Upper Showing, additional drilling
would not coﬁtribute tc the actual knowledge of this showing.
However, thelinteresting-results of the copper values con-
vinced the company to have an exploratory adit and cross-

cut driven through the showing.

2. Mining Methods

The adit and cross-cut are 7 feet high and
6 feet wide. The work began on November 4th, 1969 and

ended on the 17th of Decembe; 1969.

During the first part of November three shifts

‘;} of 2 men worked on a 24 hour basis. During the second part

) J.Pl Nicolet, Geol.
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of Novémber and all December there were two 10 hour shifts

per day.

Table I shows the different averages of advancement

throughout all shifts.

Table I
Total footage No of Average Average ad-
advance shifts advance working vance per:
per day
shift
3-8 hour. 533" 62 8.5
shift per : :
day
2-1C hour
shift per 531" 31 14.3"
1-10 hcur
shift per 24! 2 12
day '
T otal 1088 101 10.7" 25.3"
Sampling

The sampling was done by 2 technicians and one

helper, supervised periodical]y by the geologisf.

J. P. Nicolet, Geol.
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" The sampling consisted of:

a) RecoveIlng sludge from 5 holes out of 28 - 30
~ drilled into each. face

b) H0117ontal channel sampling from continuous
' 3 foot sections

c) Vertical channel sampling (6 feet long) with a
separation of six feet. This sampling was carried
out only in the case of abundant mineralization.

d) Muck sampling in the miheralized zones

A small sample room comprising a little crusher,

- a dryer and a splitter was cn the mine.

Topographical and geological mapping were

carried out on a daily basis.

. Situstion of Adit and Cross—Cut (see plan No 2 2 34)

The adit was first driven parallel to Lorsa
Creek. Then it described a broad curve to the West underneath

Lorsa Creek. This adit is 569 feet long.

Cross—cut G1, a continuation of the adit, was
driven in an eastward direction. It follows the mineralizaﬁion
for about 200 feet and is 281 feet long. In the middle of G1
another croés—cut>G2 was pushed South for 149 feet. This crpSsQ
cut explored the horizcntal extenqlon of the mineralized zone
and established & drilling station for further investigations

downwerds.

J.P. Nicolet, Geol.
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4.1. Description of the different geological férmations
("f see o Y@

f
5
e 2

Essentially there are two types of formations:
a) TFeldspar porphyry (andesitic composition) for
480' in the adit

b) Volcanic rocks of the Hazelton Group which
were observed in G1 and G2

The feldspar porphyry has already been described
in the firét chapter of this report. A very constant mineralo-
gicai compcsition has been observed. Also a variation in the
size of the phenocrysts of feldspars (4 mn to 3 cm) has been
potiéed with a Strong alferation of these phenocrysts. These

phenocrysts are partially or completely replaced by epidote.

The rocks of the Hazelton Group are extremely
varied and almost every formation is in faulted contact with

its neighbour.

While mapping the cross-~cut we cbserved six types
of rocks. They are:

e o i s e . et et 10, i s

_a) Grey agglomerate

-~

987 63 e

This is & grey-green rock shcwing fragments made of plagio-

clase, epidote and chlorite. The matrix shows fine grains

of gquartz, feldspar and chlorite.

J.P. Nicolet, Gecl.
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Green-brown agglomerate
This rock shows angular fragments of red tuff, rhyolitic

tuff, phenocrysts of quartz and epidotized feldspars. The

' matrix is made of fine grained feldspar quartz and chlorite,

This rock is well mineralized in chalcopyrite.

Pink rhyolitic tuff

This rock is chéracterized by ifs colour and a very fine
bedding. These features are caused by fine felsic:minerals‘
sﬁrrounding quartz-feldspathic fragments. The size of +the

fragments vary from 1 mm to 5 mm.

Very fine grains of pyrite are the only mineralization

observed in this rock.

Yellow rhyolitic tuff

It has been célled yellow, because of long yellowish lensés
of quartz-feldspathic material. Chalcbpyrite forms very fine
grains which are disseminated in the rock. Bornite can bé

seen in microfractures.

Andesites
These rocks are dark grey to red and form sills or dikes
irn the rhyolitic tuffs. No mineralization has been ob-

served.

J.P. Nicolet, Geol.
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f£) Breccia

This rock is composed of fragments of rhyolites and is pro-
bably teptonic in origin. The fragments are cemented together
by quartz, calcite, sericite and chlqrite. Copper mineralization

has been observed in these breccia.

g) Red tuff
This rock is very fine grained, red or‘green—red in colour.

It is composed of feldspar, ferromagnesian and chlorite.

Map No 223 B and ¢ illustrate the great complexity
of the tectonics. Faults in every direction are numerous. They have

been grouped as follows:

- TFaults striking NW dipping NE or SV

- Faults striking NE dipping SE or NW

. TFeults striking EW dipping South
_ Paults striking NS dipping East and Wesd

Faults have different appearances depending on the

type of rock they cut.

We have observed:

a) A clay breccia:material with btroken walls in the porphyry and in

" the agglomerate.

J.P. Nicolet, Geol.
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b) A strong Shéaring and fracturation in the andesite and red

tuff with calcite and quartz fillings.

¢) Fracturing and microfracturing in the breccia with calcite

and bornite filling

It_seéms that these different faults have divided
the Upper Showing into different uplifted blocks. This strong
faulfing ard shearing observed in thevshowing is probably due to ité
1océtion at the nose of the-latholith 6f granodiorite 5nd its

location on the anticline of Kelly Creek.

(i} 4.3, Mineralization

- The mineralization consists essentially of chalco-
pyrite, bornite and a little pyrite. A microscopic study has

shown very fine crystals of galena and magnetite.

The observations made in the adit and cross-cuts
show that the mineralizatipn is disseminated in thé agglomerates,
in the rhyélitic tuffs and is filling the fractured and sheared
zones of these rocks. It has also been observed that the big faults
sepafating the different formations are not frequently mineralized.

The adjacent porphyry is only weakly mineralized.

J.P. Nicclet, Geol.
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Alterations are abundant in the adit anrd cross—cuts.
Thev consist of epidotization, sericitization, chloritization and
y ’ H

silicification.

A relation exists between the alterations and the mine-
ralization. Epidote is especially abundant in the feldspar porphyry,
whereaslthere is little asscciated chalcopyrite and bornite. This

epidote alteration can be used as a regional guide.

Chloritization, sericitization and silicification secm
to have a close relationship with the mineralization. The disseminated
chalcopyrite and bornite are always related with abundant chlorite.
The bornite and chalcopyrite in micrcfractures and sheared zénes

are related to the quartz and 'sericite.

Table II shows the ccpper assay values for the &ait
end. the cross—cuts. Table III summarizes the value in Cu, Ag, and

Au.

Layouts No 223D, ?} F, G, and H were interpreted from
the drill logs of Native Mines and our own compilations. It shows
that the mineralized volcanic rocks are cut off by a mass of feld-
spar porphyry and diorite to the East. To the Weét a feldspar por-

phyry body limits thé mineralization.

~J.P. Nicolet, Geol.
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One can say that the volcanic body has a rough shape
of a pyramide whose base would be down in depth. Therefore, the

chances of finding mineralization increases towards the depth.

Conclusion and Discussion

The-origin of the mineralization is still not com-
pletely clear. Is it syngenetic, intraplutonic, purely hydro-

thermal?

Ve can»make the following hypotheses:

a) The copperAwas contemporaneous with the volcanic rocks
and was partially remobilized because of effects of the

tectonics.

b) The copper was disseminated in thé plutonic rocks (grano-

diorite and/or porphyry) and moved into the volcanic rocks

c) The copper came through the granodiorite and filled any

fractures in both intrusive and extrusive rocks.

‘The last hypothesis (c) seems to be the best as the
mineralization seems to be most abundant in the zone of numerous
microfractures and shears. It isialso related with the silica

and chlorite alterations.

J.P. Nicolet, ~Geol.
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To conélude, one can assume subjectively that one
might be dealing with a hydrothermal and/or porphyry copper

type of mineralization.

J.P. Nicolet, Geol.




TABLE T -

. Assays . Value Cu%
Footage Sludge|Channel Sampling B
From to length Left Right |[Average| Muck Rock Type
' ~ Wall | Wall AL

Adit 40 | 510 470’ 0.09 |[-- - -~ - Porphyry

126 | 200 74 0.22 |0.18 0.24 | 0.21 - "

170 | 188 18’ 0.51 {0.68 0.39 0.54 - ‘ ",

501 | 516 15’ 0.19 |1.09 0.03 0.60 - Volcanlc and PorphyI

516 | 543 27’ 1.02 {0.46 | 0.74 0.60 | 0.82 Volcanlc

543 | 561 18’ 0.56 |1.52 0.57 1.04 | —= = e
Cross- 0 | 281 281’ 0.65 |-- - -— - Volcanlc
cut G1 44 | 77 33 - 1.52 | 0.28 0.91 -— on
follow- 42 79 37 1.58 - - - — n
up of 36 | 57 21 | 1.32 |-- - - 1.41 "
minerald 62 83 21 0.99 |-- - - 1.83 M
ization| 90 | 96 6' 1.52 |-- - - 1.88 o

99 | 126 27’ 0.77 j—-- - - 0.93 "

113 {121 6' 1.08 |-- 1.24 - 0.90 "

124 1130 6 0.82 j0.61 -— - - "

132 1138 6 0.74 |-- - - 0.74 "

140 | 146 6' 0.65 |~- 0.24 —_— —_— "

151 1157 6' 0.56 [1.00 | —- - — "

79.1158 79’ .] 0.95 |-- - - - "
160 | 180 20' 0.47 |-~ - - 0.60 "

197 ; 210 13! 0.15 {-- - - 0.26 "

158 | 200 42’ 0.43 |-~ - e - "

200.| 281 81" | 0.19 |-- -- - - L
Cross= 2 22 20/ 0.61 |-- - - — "
cut 22 62 40" 0.29 |-~ - - - "
G2 '6%b 148 86 0.04 |-- - - - "




TABLE II

- )

Assay Values % Cu Ag ‘0Z/t

Footage Sludge ; - - ‘Rock Type
From | to [length % Cu - Ag 07/% R
Adit 170 | 188] 18 0.51 |® ©No assay|  Porphyry
510 | 558] 48 | 0.85 | = 0.23 e el
Cross-cut - | ' : R R ST o
Gl-follow-up 01281 281 0.65 No assay’ . Volcanic
mineraliza- : _ ‘ , N T R
tion | 26 |197| 111 0.95 - 0.58 - B
Cross-cut S , : e
G 2 0| 24| 24 1 0.63 0.20 S .
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APPENDIX I =

Personnel Certificates

NICOLET,

HUSSON,

CARON,

DUFF,

PIRIOU,

HUMBERT,

‘D! ARTOIS,

LANDRY,

GAGNON,

Jean-Paul: Geologist. Graduate of University of Lausanne,
Switzerlend. Engaged in mineral exploration in Canada sin-
ce 1966, while in employ for Falconbridge Nickel Mines
Ltd., Amax Exploration Inc., lMokta and PechlneJ 1969 -
presente. ~ : ;

Bernard L.s Geologist from ENSG (Ecole Nationnale Sup e~
rieure de Geologie, Nancy, France). Aige 22, Box T28, Ter—-
race, B.C. Engaged in mineral exploration in Var»ad.a since
Summer 19683 works for Lokta.

Michael E.: First year science UBC (preengineering), 3336
%. 2nd Avenue, Vancouver 8; age 21, Summer 1969 MNokta (Ca~
nads) Ltée. Geochemical so¢1 gampling under superv151on
and assistant of one geologist. .

Robert:s First year science UBC, 1447 Barclay S5t. Vancou-
ver., Worked five days with Mokta in June 1969.

Stéphan: Box 728, Terrace, B.C. 6 weeks prospector courses :
at the University of Montreal. Age 23, Summer 1969 with i
Nokta (Canada) Ltde. Geochemical soil sampling under su-
pervisiony assistant of one geologist. '

indré: Geologist from ENSG (Ecole Nationnale Superieure
de Geologie, Nancy, France) Age 22. Summer 1969 w1th mokta o
(Canada) Ltée mapping in Saskatchewan and B.C, :

Hichael: Box 728, Terrace B.C. First year student in Art;
first year Carlton University; age 22. Worked in November
and December 1969 with Mokta. Crushed the samples and look
after all shlpplng.

Jean-Guy: Barraﬁte,'Abitibi,‘Quebec. Labor 26 days‘in Angusf‘
1969 and beginning of September 1969.Mpkta (Canada) Ltée.

Placide: Labor, Barraute, Abitibi, Quebec. 26 days in August .1
1969 and beginning of September 1969.Mokta (Canada) Ltze.

" BOULLIANE, Cyril: labor, Barraute, Abitibi, GQuebec, horked 4 days 1n

hugust 1969, ‘Hokta (Canada) Ltée,
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Personhelvdnd-Dates Wofkéd

. Name - ' Type of work Dates worked
" J-P. Nicolet - o Géology (mapping) 93 . .bJune 1st to
L , : man days, Supervision " September 30
20 man days ~
"B..Husson , Geology (mapping) 97 S Juhe;lst~to
. man days, Data reduction. = - September 30
(15 days), Mapping in .. November 4 to
- additd44 man days’ " . .December 17
M. Caron Geological assistant = -  June 1st to.
66 man days, Geochem. - " September lst - .

soil sampling 20 man :
days, Camp construction
9 man days

~Re Duff Geological assistant s June’istQto

gAman days, Geochem»Q  June 5th
man days ‘ e
8. Piriou Geological assistant . June 15 to
e , . 54 man days, Geochem. 7 September 30
e ‘ ; soil sampling 28 man : : L

~days, Camp construction
9 man days, Data reduction
8 man days

“ As Humbert Mapping and sampling o Noveﬁbéf‘4 to

in adit 44 man days, s o ngembe?jlY
- M. D'Artois “Sampling under supera‘, ;_Nbvembé£t4 to
vision 44 man dgys o Decembgr 17 | |
- J-G. Landry | , Trenching 26 man days : Aug.;lﬁ td Septf‘4
| f. Gagnon | Trenching 26 man days - ; Aug.-10 to Sept. 47
Ci.Bbulliane ‘ 'Tfenching 4 man déys }‘ '1 Aug; léatobl4‘ |
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APPENDIX IIT
Cost ‘Dbreakdown

“1. a) Geological mapping

J-P. Nicolet (93 days at 2 40.00 per day) = 3720.00
" B, Husson (97 days at § 30 per day) = 2910.00
: M. Caron (60 man days), R. Duff (2 man days), , : St

. S. Piriou (54 man days)s all at B 30.00 per day: I
116 x 20 ’ = 2320.00

'b) Belicopter support in the fields; 30 hours and 5 g 
minutes at # 235.00 per hour v , = '7065.00
2, Geochemical soil sampling

Caron 20 man days

. Piriou 28 man days
buff 2 man days ‘ .
All at 20 dodlars a day; total 50 man days at S TR
B 20.00 ‘ .= -1000.00

3. = Geochemical analysis
15 silt and 283 soils
Total 358 samples at g 1.20 per sample

. 429.60

4o Trenchlng
Boulliane 4 man days
Gagnon 26 man days
Landry 26 man days :
A1l at 25.00 dollars per day, total 56 man days
at A 25.00

A '1400;oofvf
5. Assays for Cu, Au and Ag of the trenches at ° S :

ﬁ 14.850 per sample. L LT
Total 46 samples at 14. 50 dollars ’ » “v'_ ‘§f  66Te 20

6. 25 thin sections study at g 17.00 a section »‘w;’ 1425.oo

T Camp construction, 18 man days
' Caron 9 man days

Piriou 9 man days = S :

All at B 20.00 per day, total 18 man days at ﬁ 20.00 = 360,00

8s Supervision ’
J-P. Nlcolet, 20 man days at ﬁ 40,00 per day R Lo .
Total 20 man days per § 40.00 / ”' = .800.00

9. In field cost supply 473 man days at ﬁ 7.00 a day e B
: ,3311,00

Total 473 man days per $ T.o0
’10.1}“ Data reduction ; ‘ '
~ Priou 8 man days at # 20.06 per day
Husson 15 man days at ﬁ 30.00 per day L s
Total ‘ =- 610.00

11. Rental of vehicle, Toyota 4 x 4 and Chevrolét_ S i
4 x 4 at $.14,00 G4Ting 120 days - = 1680,00
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; Subsurface ‘wotk , « ‘
Cost of driving adit and cross—cut an Zymoetz e
" N. 2 and Xelly N. 3 claims :

Geological mapping and channel sampllng

B. Husson 44 man days at g 30.00 per day
A. Fumbert 44 man days at ﬁ 30,00 per day
Total 88 man days at ﬁ 30.00 per day
Preparation of samples (drying and crushing)

M. D'Artois 44 man days at B 20.00 per day o
~ Assays, 366 samples analyzed for copper =

at ﬁ 5«50 a sample

In field cost supplay .

132 man days at. g T.oo0 a day
Rental of vehicle

Tord 4 x 4 at ﬂ 14.00 a day

1]

i

Y e

DA

102,320, 00

2 540;05

880, co

.:2 O13.00

616000 .

.) ‘,"’ £ ?!”r X

924.06,
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APPENDIX IV

Cost appropriation
of Wative, Kom, Pany groups

of claims




Be

6.

. me
8.
; 1°r

1.

KOM GROUP (40 claims)

1‘.7:4“’ : e
© ~incle, Kelly no. 30, Saint no. 5 to 9 incl., Saint .
CEeE  no. 11 to 16 1ncl., Salnt no-,35 to 44 1nc1. R
© 763 samples on Saint no! 6. and Kelly no. 30, 180
O ,,‘”,_50 man days at § 20.00
1;; [4’7 .

' Geochem. analy51s G e e JIJ[~*‘«*f;Q‘§"‘

,,‘v9’

‘Data reductions

Geological mapping dn4claims Atkom no; 1 to no. 16

Geochemlcal 5011 uampllng

samples on Atkom no. 1 and: 11

Trenchlng ' ‘ ‘

10 man' days on Atkom 11 (Mountaln Goat show1ng)
6 man days on Atkom 5 (Zone faillde)

10 man days on Atkom 8 (Mike Show1ng)

14 man days on Saint 6 = -

' TPotal 40 man days at ﬁ 25.00 : i o e  §kC;,OOO.oo't |

~Assays 34 at § 14.50 o , o f,é*c.” f493.oo~3>
}Thlr sections 9 at § 17.00 ~ | "“kgvgj1153.oo:

Camp construction
6 man days at § 20.00

]

5g;;i20.oo'fﬂ

‘Superv131on

6 man days at B 40,00 B B L TQifm524O.06 G

In,fleld cost supply
152 man days at $ T.00

u.

< 1,064.00  -

4 man days at ﬁ 20. 00

5 tan days at g 30.00 - ¥ ' Av "?7?'€7:'/ 956;69j5  L

Rental of vehicle

40 days ;560;06‘

o

. i9;§?7'93717t~
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- NATAN GROUP .

1. Geological'ﬁapping on claims Kelly no. 1 to 4 incl.,
‘ Kelly no. 6 to 10 incl., Kelly no. 12 to 18 incl,,.
" Saint no. 1 to 4 incl., Native no. 1 to 8 inecl., Tan

no, 9 to 11 incl., Tan no, 13, Tan no. 15 and 16
&»  Trenching: on claim Kelly no. 4 :
: (Bast side show1ng) to apply for Natan
Group .

2 man days

; 5; Assays for trenching

10 samples at £ 14.50

6. Thin sections 8 at g 17.00

Te Camp construction
6 man days at g 20.00

8. Supervision

8 man days at ﬁ 40.00

9. In field cost supply
A 157 man days at g 7.00

10,  Data reduction ) : o
5 man days at ﬁ«30.oo B ’f: o
2 man’days at § 20,00 = : o

11. Rental of vehicle

12. subsur face work®
Cost of cross-cut on YellJ 3 to apply for the'
- Watan Qroup
Geological mapping and chenne‘ sarpling
Prepsration of samples
Lssays
In field cost supply
Rental of vehicle

ﬁ 62,654, 83 to apply for the group for 15 years ascpssnent

(3

=
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S 'i’i;' “Geological mapplng on clalm Pan no.2, no. 4, no. 6,
7 - Zymoetz no. 1, no.2, no. 6, no. 8, no. 14, no. 15,
¢ v 'no, 6 fraction, no. 1 fraction, no. 2. fraction, Kel
: 1y nos 5, Kelly.no. 24 - 32 incl., Zymoetz ‘no.” 10
s to 13 incl., Aktom no. 19 to 23 1ncl., to apply for R U A
e the groups . | , SO oo =5y 338,33
4. Trenchﬁng. on Atkom 20
o ‘;J' L (Calona show1ng) to apply for the group
B ST 14 man days at # 25.00
0 5. Assays 2 at § 14.50
6. . Thin sections 8 at ﬁ 17.00

. 350,00
\';329.oo¢ilf
. 1360
.f::;léo.odkgii‘
e LR T “240.oo;fﬂ?
9. Field cost 164 days at f Tooo % s 1'148.007?‘
. 10, Data reduction 2 man dayérat : 20.00 T .
‘ S 5 man days at ﬁ“30.ocv
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Te ‘Camp construction 6 man days at ﬁ 20.00

8 - Superv1$10n 6 man days at ﬁ 40,00

hﬁTlfﬁIQO.odT;;{
it - 1550.00/:.:2‘:‘:‘ i
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‘:) ‘. " Cost of adit and cross-cut
‘ T Geological mapping and channel sampllng
Preparation of samples
Assays ‘
In field cost supply
Rental of vehicle
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. +1,320.00 _

L5 440,00
:1,006,50
. 462,00
308'000 .
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. P 62,807, 83 to apply for the group for 15 years asSeésment
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APPENDIX V

Thin sectiﬁn study

N




 "SPECIMEN ZA-2 : - Andésite rouge.' Units 1

SPECIMEN 7A-1 : Andésite gris-vert. UnitS 1

Hand specimen : Pale green aphanitic rock with mottled appearance
due to about 3% rounded fine-grained patches of dark green material. One
surface is a joint fllled with pale green epidote. Spec:.men is an altered
volcanic.

Thin section : I\'Lineralogy is as follows : -

Plagioclase (65/) occurs mostly as sllghtly stubby pnsms with
apparent random orientation.. Anhedral. A very
small percentage occur as phenocrysts up to 2 mm.
Tong- and exten51vely replaced by chlorite. :

" Epldote (309) var. plstac1te. Almost entirely - mtersi:l.tial as an- -
hedral grains up to 0.2 mm diameter. Also 1n thln ‘
velnlets (seen only 1n hand specm\en)

Chlorite (5%) common in patches of fibrous mattes that oomannly
have a core of epidote. These are probably amygdules.
Also as microcrystalline replacement of plagloclase, .
~especially phenocrysts. Occurs also as flne—gralned :
interstitial blebs.t S

(paque Minerals (trace) a few small grams that were not 1denuf1ed

Quartz (trace) in part, chalcedony. Occurs in patches up to1 m _ in
d.lameter with epldote Probably amygdularr -

The specimen is an aphanitic 1gneous rock of volcan;.c orlgln ' sllghtIy'
porphyrltlc, with rare, small amygdules. It is extens:.vely altered, mainly .
to epidote. No primary mafic minerals remain but are now represented by chlorite
and epldote Arrygdules are filled with epldote, chlorite ans rarely quartz. '

'I‘he rock is an epldotlzed andes:.te. L

" ‘Hand specimen : Flne—gralned massive, arrygdalo:.dal rock.’ Numerous
thm laths of white feldspar in aphanitic,” purplish—ooloured gromdmass. ’
Amygdules (") of ocoarse white calcite, epidote and quartz. Several short

- veinlets of quartz and epidote. Scattered smaller amygdules of soft, very B

dark aphanJ.tlc material.

" 'Thin section : Fabrlc oomposed essent:.ally of randomly orlented, :
elongate laths of anhedral plagioclase' (50%), 1 set in finer-grained groundmass
“of needle-like plagioclase, small equant grains of feldspar. (?), fine" opaque "
. material, and abundant red-brown hematite "dust" which gives section a very

ﬁ turbid appearance. Larger plagioclase euhedralare twinned but unzoned, Campo- '

- sition albite or sodic oligoclase. Rock also contains. scattered euhedral graJ.ns

of unknown mineral (5%) » DOW pseudomorphed by nearly 1sotrop1c chlorlte., R




. grained dioritic rock. Colom Index approx. 40. Looks altered, but excellent L
~ subophitic (diabasic) texture. Trace scattered specks of metalllc mJ.nerals o
- Some epidote segregated along fracture.. : : ;

- ly distributed through rock. Some chlorite (2%) associated in clots with amphibole
“turbid "sphene". No primary mafics, but locally get darker and sllghtly brownish-
green amphibole in centre of mafic areas. , :

l:lkely a diabase dyke ; less probably frcm a small stock or an andes1te flow

* SPECIMEN ‘ZA-7 & Porphyre "andésitique Nbuntain GOat'showing e D

.. about 25% slender white plagioclase laths with trachytic structure set in a

. Amygdules of two types : larger ones composed of coarse mosaic
epidote, quartz and lesser calcite ; smaller amygdules mostly very fine-grained

. chlorite;, with concentrlc zones or cores of coarser mosaic epldote.

*

Thin velnlets of quartz and some calcite and epldote. Some of the

 quartz is conspicuously euhedral ; same quartz very flne-gralned w1th radla-
tJ.ng hablt (chalcedony) .

Alteratlon rather extens:.ve : small bits of carbonate and whlte m:Lca
scattered through plagioclase ; pseudamorphs of Im}movm mJ_neral strOngly, ,

_u:rbld groundmass which may have been glass in part

Specimen is an altered amygdalo:.dal volcanlc rock, oomposed largely

| 3 of plagloclase - andesite or possibly latite. «» -

SPECIMEN ZA—6 : Diorite'Sud Calona showing = B B

: " 'Hand ‘specimen : Very hcrnogeneous, rﬁassWe, grey—green,‘ medlum/fme— -

- Thin section : Rock is camposed of randcmly orlented, subhedral, :
elongate grains ©f plagloclase (approx. 60%) with interstitial mafic mJ.nerals.
Extensive alteratJ.on, but igneous fabric still wvery conspicuous. Plagioclase -
is twinned but unzoned, turbid, and contains numerous inclusions of anhedral '
epidote, small bits of amphibole, and small flakes of whlte mlca (") Compos:.tlon ]
of plagioclase near albite (R.I. less than balsam). : St

‘Mafic minerals mostly light green amph:.bole (23%) as larger graJ.ns
interstitial to plagloclase, and scattered flakes. Pale yellow-green ‘epidote”
(10%) as scattered grains. Opaques (5%) and associated turbid sphene’(10%). even-

ans epidote. Some opagues tend to show square cross-section ; many. rimmed with

Specimen is a dispthoritic igneous rock of dioritic orxrpomtlon. Most

Hand spec:tmen : Porphyrltlc volcam.c rock, probably an ande31te with

purple aphanitic matrix. Phenocrysts are mostly 2-3 mm long. A few small amyg—-
dules w1th chlorite or calc1te fllllng are present. - G "

:-:vr/f_‘k} -



where the paragenetic sequence is (1) epldote and preth.te, (2) chlorlte, and

~ byproduct of the latter process.

'SPECIMEN ZA-8 : Latite ou microsyém'.te Mowuntain ‘Goat ‘showing

" nitic matrix and 503 grey-white, -lath-shaped phenocrysts up to '3 mm long..
Spec:.men contalns a plnk "granltlc" inclus:.on about 1. 5 am in dJ.ameter.

e

oLy

"Ihin'seotion : M:Lneralogy is as follows T

Plagloclase (755) about half of the plagloclase occurs as phenocrysts
up to 4 mm long. These have a oompos:.tlon of albite.
 The remainder occurs as microlites in the matrJ_x

: Cpaque mJ.nerals (8%) most is a fine opaque dust occurlng in the matrlx
v . Some forms thin rims about chlorlte patches.; There
‘are a few large evhedral crystals of magneute
~about 1 mm in: dJ.ameter Much of the "dust" is
- hematite.

_Prehnlte (5%) in amygdules where 1t forms radJ.atlng clusters. Also
. as small alteration patches throughout the matrlx.

Chlorite (5%) some as pseudomorphs after pyroxene c.f:ystals, and mu‘ch' co
as amygdule filling associated with epidote espec:.ally., }
Pseudomorphic patches have rims of opagque matter .

| Epldote (3%) var. pistacite. Alteration of plagloclase. Also assoc:.ated
with pre.hm.te and chlorite in amygdules.v WL , i

Calcite (3%) as anhedral masses filling amygdules w:.th same quartz.,_
Quartz (traoe) minor amounts in calcite amygdules.
The rock is a porphyrltlc amygdalo:.dal andes:.te that: has been altered

to a moderate degree. It is not clear whether plagioclase was originally as. - -
sodic as at present. Alteration has probably accompanied filling of amygdules

(3) calcite and quartz.

: " Main alteratlon effects (perhaps deuteric) have been alb:LtJ.zatJ.on of ‘
plagioclase and chloritization of ‘mafic mlnerals, w1th ‘some magnetlte beJ.ng a

§

‘Hand specimen : Rock is a volcanic porphyry with about 50% grey, apha—

"~ Thin’ sectlon Mmeralogy is as follows :

Feldspar (45‘6) phenocrysts, some are plagioclase, others appear to be
- K~feldspar. Proportion of each difficult to determine

“because little original material remalns, belng largely

3 replaced by calcite a.nd ser1c1te. e , ;

o AT




o Matrix (45%) cxyptocrystalllne mosaic of felsic nu.nerals 1argely
SN Lo  replaced by sericite and calc1te. e .

,Quartz (5%) phenocrysts, euhedral to subhedral in form. Pa.rtly .
resorbed. Dlan‘eters range from 3 mm to a fract:Lon of a mm

Mafic m.merals (5%) orlglnal nature uncertam Now conpletely replaced
i - .. by chlorite with some sericite and rare opaque
matter, calcite and quartz.» : Ry

The spec:.men contains a p1nk 1nClUSlOn of mednm—gra.med plutonic rock

‘that has a granitic composition, consisting mainly of K-feldspar with quartz -

and minor plagloclase, calcite, sericite, chlorite, apatite and small opaque

- .grains. Specimen is about 50-50 phenocrysts and matrix. The most cbvious pheno—
- .cxysts at present are quartz. Plagloclase phenocrysts and the aphanitic matrix

are almost completely replaced in places by abundant calcite ‘and sericite.
Mafic minerals have been replaced completely by chlorite with appreciable
sericite and minor amounts of calcite, quartz and needle-like inclusions of an
midentified mineral. : b

" The rock is an extensively altered porphyrlt:Lc latite. Alteratlon

. effects are mainly sericitization and carbonatization with less abundant i o

chloriti zat;Lon .

""SPECIMEN ZA-10 : 'RhYolite (dykes du centre de la propriété) ‘

Hand spec:Lmen Very fme—gra.med pale buff, mass:.ve rock w1th
rough, irregular fractures, same of which have a black stain locally with

. dent.rltlc pattern (perhaps Mn ox1des) Texture appears granular

- ',"IhJ.n sect:Lon :

~ Feldspar (60%) altered, w1th perca51ve "dusty" appearance (possrbly'
' products of argllllc alterat:l.on) No twins observed

< - Quartz (28%) minute gra:Lns about 0.04 rm d:Lameter A few are twice
that length All are anhedral.‘ S : :

. Senc:.te (8%) patches up to 0.2 mm dJ_ameter. Mostly as smaller 1athsk

- more or less evenly dJ.str:Lbuted throughout sect;Lon e

) 0paque minerals (48) very flne—gralned "’dusty" matter :dlepersed
through sectlon. ' : A




.y
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: The most characteristic feature of the rock is the presence of about
3% feldspar as small spherulites about 0.3 mm diameter. Unfortunately these
can be seen only in thin section and not megasooplcally. However, they prove
the’ igneous origin of the specimen. ‘ ,

Alteration is not intensive but is fairly perva31ve. All feldspars "
appear "dusty" in thin section, probably due to argllllc alteration. Sericite

- does not appear to be an alteration product, rather it is a late crystallate.

The rock is probably a rhyolite in 'cofnpOsition. )

SPECIMEN 7A-11 : Agglomérat Unité 1

Hand specimen : Specimen is a breccia, perhaps tectonic although this

is difficult to say. Fragments are angular and up to 1 inch in maximum dimension.

Interstices are filled with epidote and quartz. Most fragments are purplish in
colour and appear to be aphanitic volcanics. A few contain white phenocryts.

Thin section :

-

Fragrrents account for 85% of the specimen. They vary drasticcaly in
size from very small up to 1 inch in length. Most are angular. They are mainly .

~ volcanic, some being purely aphanitic, others porphyritic. Most are andesitic

in compoesition. Some of the small fragments are broken crystals of plagloclase.‘

All opaque minerals within the section are distributed through the fragments.

Interstitial material accounts for 15% of the specimen. MJ.nerals (
present in decreasing order of abundance are epidote (var. pistacite), calcite -

- and quartz, with trace amounts of chlorite. All are anhedral and very erratl— :
cally dlstrlbuted in the spec1men. , : .

The rock is a volcanlc breccia w1th interstitial epidote, calcite,

‘quartz and chlorite. Vlrtually no alteratlon of fragments has occured

'SPECIMEN ZA-12 : Porphyre andésitique ~ Upper showing p

Hand specunen : AX drlll core. Grey, with about 10% large pJ.nk

: phenocrysts of feldspar, up to 4 mm: long. Also contains a few snall arrygdules

of chlorlte. Cut by thin calc:Lte vein. > ’»

.. Thin section : Mlneralogy is as follows : -

Plagioclase (75%) occurs in part as phenocrysts that are stubby prlsms
, ' ‘up to 4 mm long. Most occurs as a mesh of microlites
"~ with albite twinning. Present camposition is albitic
~but plag has patchy appeara.nce due to more calcic .
rellcts. A _ ,,
Chlorite (10%) fine gralned almost 1sotrop1c mterstltlal masses.
Also a few recognlzable axrygdules. RS SR
- : , e dafee




sy been 1argely albitized with destruction of the primary textures,-and interstertal
~material has been replaced by epldote, chlorite, quartz and calcite in that order

" of deposition. Opaque minerals are in part magnetlte and in part hematlte. e

. Hematite appears to be an alteratlon product and is related 1n time to epldote,
chlorlte etc... o

“SPECIMEN 7A-13 :, Porphyre andésitiqtie - Upper showing  °

" aphanltlc. Phenocrysts of elongate, euhedral plagioclase to 3/8" long, altered
_ greenish appearance. Scattered small grains of altered reddish m.meral. Numerous j‘
; scattered "spots" of very dark aphanltlc materlal many angular 1.n form.r S '

: nu.xture of albitic plagioclase, epldol:e, chlorite, carbonate, opaques and unrden— :

& ;t1f1ed turbld material (some of whlch is probably turbid sphene)

. patches of potash feldspar. Ccnpos1tlon alblte or sodic ollgoclase r unzoned. :

E g'ramed chalcedony and/or epldote. .

: Opaque Minerals (9%,) sare is magnetlte, occurJ_ng evenly dlstr:lbuted
: ' through section in large and small anhedral masses.
Sare is hematite. Proportlons of the two uncertain.

- Calcite '(5%) Interstltlally and in amygdules. Also as mJ.nute anhedral
R gIaJ_ns w1thJ_n plagioclase. il (S

Epidote (1%) var. plstac1te In amygdules and regacmg plagloclase,
%, .. as small anhedral masses. Generally early J.n paragenetlc
sequence in amygdules.d

. Quartz (trace) anhedral graJ_ns assoc:.ated w1th ca1c1te 1n a few places.

The rock is an altered porglyrltlc ande51te if which plagloclase has

Hand specmen : Flne—gralned porphyrltlc rock. Groundmass purpllsh—grey, ‘

Thin sectlon : Groundmass (35% of total) COI‘lSlStS of fme-gralned

' Plagloclase phenocrysts (25%) are euhedral, randomly orlented, and contali
nurerous -small inclusions of carbonate, chlorite, epidote and small lrr'egular b

Scattered suthedral grams of altered ‘mineral (109) ’ heav11y charged
with ved hematite "dust" on margins and cleavage. Cores are virtually. 1scrtroplc, L
famtly pleochr01c from pink to greenlsh possﬂ:ly pseudomorphs of orthopyroxene. |

Chlorite (303%) as very fme—gramed aggregates, aln‘ost 1SOtrOp1C. ‘~ ' l

.. Mostly in angular patches intersertial to plagioclase ‘laths ; this: probably

represents infilling of the voids in a primary "diktytaxitic" texture. Chlorlte
also in a few small round amygdules i some of these have conoentrlc zones of flne-

~ Original rock probably a porphyrltlc, orthopyroxene ( ), plagloclase i

. 'a.ndes1te with "diktytaxitic" texture. Extensively altered : no primary mafics,
.= plagicclase now albite, and chlorite fills v01ds. Retrograde assemblage s alblte,
’ epldote, carbcnate, chlorlte, cpaques. S A ;




SPECIMENZA'—lS‘ : Porphyre rhyol'itique - Upper shwmg .

o percent of euhedral feldspar phenocrysts approx. 2 mm in size. Trace small - '

. Scattered spots of opaques, approx. 1 mm diameter. Very thin veJ.nlets common, o .
“Yyarious directions. ThJ.n vemlet of calc:Lte on one end of core. Specmen weakly
.magnetlc. : : o : _ o

.,40°) ,/ probably orthoclase/sanidine.” Sharply euhedral; with a few inclusions of
- in form.

of quartz (25%), feldspar (35%), chlorite (20%3), white mica (10%), opaques and
‘turbid brown material (8%), epidote (2%), and trace carbonate (proportions :

~glass in whole or in part, but textural evidence is inconclusive. Scattered sub—
hedral crystals of apatite (<1%), most associated w1th opaques. E “

thJ.n vemlets of carbonate and white mica. Mica veinlets are lined with abundant
‘fme—gramed opaques ; calcite veinlets are free of assoc1ated opaques. _—

to be introduced along with white mica ; «"SpotS" of opaque appear to be prmary,
N SPECD'EN ZA"lG : Granodiorite - "]'_dver showi_'ng Y

~ lookiny granitoid rock. Colour ‘index approx. 30. Mafic minerals greenish, appear .
 altered. Vein of calcite across core, 4 mm thick, looks sllghtly sheared Speczmen
is distinctly magnetic. : ny s

. numerous inclusions of white mica and chlorite, especially in center ‘parts. -

v _'J.ntersevrtlal to plagloclase. Cloudy  brownish appearance, some grams perthltlc. '

., intersertial relationship to plagioclase.. Nt

s Hand spec:.men : Very dark grey, mass:.ve, aphanltlc rock Several

grains of red mineral in specimen in dark clot, not seen in thin sectlon.

" Thin section : Pehnocrysts (lO%) of alkall feldspar (2V neg, vépprox. :

epJ.dote, quartz, and white mica. Also 1% or less of quartz phenocrysts, anhedral ’
Groundmass consists of a very fme—gramed mt1mately mzxed mosalc

difficult to est:.mate, and thus very approximate). Groundmass possibly deVltJ.lef:\Led‘ ‘

Opaque M'spots" (magnetite) are rounded mosaic aggregates of f me—gralned -
opaque mJ_neral mixed with lesser chlorJ.te, whlte mica, and feldspar. Spots make up
about 3% of total rock.

'I‘hm quartz vein Wlth minor opaques along margins. This vein cut by very ij'

Specimen is partly altered porphyritic “rhyolJ.te". Some. opaques appear

bat may be "rearranged" somewhat.

Hand specnnen : Medlum—gramed homogeneous, mass:.ve, le.ghtly mottled- :

Thin section : Plagloclase (45%) as subhedral laths. Altered, with

Conp051t10n albitic, but strongly altered zones Jndlcate orlgmally calc1c cores.

K-feldspar (15”) as overgrowths on plagloclase, and separate gralns ; g

D Quartz (lO%) as anhedral grains ; occurs along Wlth K—feldspar 1n




J h',‘grams. o

& Maflc m;merals (30% tortal) tend to be assoc1ated w1th eac cther E

‘,“*Clmopyroxene (8%), amphlbcﬂe (2%) , opaques (10%), chlorite (10%). Scme
- grains of cllnopyroxene are subhedral and twinned ; slightly to. strongly

altered. Amphibole is light greenlsh-brovm, locally intergrown with pyroxene

" Opaques (magnetlte) are anhedral, evenly distributed..Chlorite occurs as -

"subthedral" grains (pseudamorphs of unknown mafic mineral ?), and as: small

+ bits in plagioclase. Apatite (1%) is a common: accessory, assoclated w1th
: maflcs, as. small subhedral crystals._ S e e e :

, Alteratlon ranges from sllght to extenswe cores: of plagloclase

w1th alundant white mica and chlorite: Clmopyroxene partly altered to.

chlorite and carbonate. Some mafic minerals fully chloritized. Also. 13 (or e
less)~of unknown flaky alteration mineral (relief and. birefringence ‘1like - -

‘that of amphibole, but cleavage traces are. parallel to fast Opth ray -
_‘poss:Lbly prehnite).

Several thln veinlets of carbonate, not abundant.

Rock shows minor evidence of strain : carbonate vemlets appear

,_sllghtly sheared and same quartz grains have strain lamellae.

Specinen is a partly altered plutonic rock of approx:mately _
gra.nodlorlte composition. (Rock is sllghtly unusual in that quartz content

1s low for granodlorlte)

SPECIMEN ZA-17 Granodlorlte - Lower showmg

"~ Hand spec:Lmen '+ Massive and homogeneous ' medltm/flne—grained, equi- -

- granular, igneous—-looking rock. Colour medium grey, colour index approX. 25. .
~ Feldspar shows good cleavage and twinning strae. Maflc m.Lnerals green and chlo—
: rltlc—looklng. Rock is distinctly magnetic. :

‘Thin section : Plagloclase (55'6) as subhedral well-twmned gralns, w1t_h

'\m"nun'erous included bits of white mica and carbonate. Conpos1tlon albitic (relief ‘
- less than balsam) ; euhedral cores orlgmally calcic as suggested by more abundant :
\;}‘alteratlon minerals. . S ~-

. K-feldspar (7%”) as anhedral mosaic grams J_ntersertlal to plagloclase,

- and a few small irreqular patches in plagioclase. Brownish turbld appearance,
- othemlse difficult to distmgulsh from albitic plagloclase.. SO ,

et

Quartz (13%) as srrall anhedral n‘osalc grams, tend to be near chlorlte.‘

Opaques (10%) presumably magnetlte , as evenly dlstrlbuted anhedral

o e 3 Apatlte (2%) as elongate, Sllghtly rounded euhedral crystals.

Chlorlte (128) in angular forms mtersertlal to plagloclase laths,

: 'associated with carbonate and epidote - apparently repnesentlng pseudomorphs
of unknown maflc mlneral Also scattered anhedral flakes. e




@

L Epldote (1%) as scattered anhedra , some assoc:.ated w1th chlorlte.
Relatively strongly coloured (fe-rich). = R

Sphene ( < 1%) small anhedral assoc1ated with opaques ; aiéc" fuzzy o
blts as inclusions in chlorite. v ‘ S i

. Fabric dominated by larger, subhedral plagloclase laths, w1th 1nter-‘ :
sertial mosaic of finer quartz, chlorite, and K—feldspar (‘>) e N

. Alteration extens:.ve 1 plagioclase is. alblte with- abundant J_ncluded
whlte mica and carbonate ; mafic altered to chlorlte + carbonate—epldqte—SPhene. R

Several thin vemlets of carbonate and minor quartz 2 not abundant

Specmen is an altered, flne—gralned gran1t01d 1gneous rock w1th a_
camposition approxmatlng granodiorite (the rock is sllghtly unusual in that
quartz content is low for granodlorlte, and magnetite is relatlvely abundant)

-

~ SPECIMEN ZA-18 : Granodicrite - Iower showing

, Hand specimen : Medltm—gramed rock of plutonlc orlgln. About 60%
grey grains and 403 plnk grains. Cut by thin chalcopyrlte—bearmg ca1c1te
'velnlet & o ,

“Thin section :

Plagioclase (40%) subhedral laths about 3 mm long. Replaced by ca1c1te
: ~and locally, chlorite. . Fi e

S Quarté (20%) most occurs as anhedral J_nterstltlal gralns w1th mosalc }
: texture. Some occurs J_n velnlets . S

'K-feldspar (20%) var. Orthoclase. large anhedral crystals 1ate in para—
' ‘ genetlc sequence. : ;i

. Chlorlte (8%) replaces plagioclase in part. Malnly J_n large 1r'regular |
L patches with epidote. , R

Myrrrekite (7%) vermicular mtergrowth of quartz and K-feldspar. i Mty
: , (micrographic mtergrowth) Probably a prlmary e
crystallate. R

g Opaque mnerals (3%) maJ_nly anhedral rragnetlte assoc1ated w1th chlorlte. '
A small amount of chalcopyrlte occurs in a calcite

W calcite (2%) as blebs replac:.ng plagloclase, as J_nterstltlal graJ.nS; -
L : and:.nlate veinlets. _ : e P

‘ _Apatite (trace) a few anhedral gralns assoc1ated w1th opaque mlnerals..

e




the tWo ca1c1te is most abundant. - S B e
- The most characteristic primary feature is interstitial granophyre (vermicular.

\, ' loca]_ly, are sericitized. Mafic minerals have been replaced ent:.rely by chlorJ.te.
" SPECIMEN zA—19 : Diorite — Upper showing

: dark greenish-grey. Thin platy feldspar and trace quartz visible in specimen.
L Pyrlte dlssem:mated along one face of specmen -- not seen in sectJ.on.‘

,Conposa.tlon sonewhat obscured by alteration, but is alblte or sodlc ollgoclase. .

. mtersertlal to and enveloping plagloclase prisms. (subophltlc texture) Local
brown cloudy alteratlon on marglns. I T

i stlces in plagioclase framework. Asscciated fine-grained opaques,: and b1ts of .
- fuzzy, brown, translucent rnater1a1 (altered sphene/ 1eucoxene 2) e p

fgsmall anhedral probably by—product of alteratlon.

’ with other minerals largely intersertial. Excellent 1gneous texture. :

‘Vem minerals form a mosaic with camplexly interfeathered grain boundaries.

‘ Also several very thin velnlets of quartz.

The rock is cut by a quartz vein Wthh conta:.ns centrally located

anhedral masses of calcite. In places the vein is cut by small ca1c1te vemlets

- '- The texture is granular medlum-gralned w1th anhedral graJ.ns ranglng

: ‘frcm 0. 5 ‘to 3.0 mm diameter. Most of the larger grains are K-spar. Vermicular:

intergrowths of K-spar and quartz (micrographic texture) are cammon. in - Ainter- -

st1t1a1 pos1t10ns and probably represents a late eutect01d crystallate. .

In places K~spar is exl:enswely replaced by ser1c1te and ca1c1te. of -

: 'me specmen is a nedlum-gramed plutonlc rock of quartz monzonltlc
conp051t10n, that is pervasmely altered with retention of ‘the orlgmal texture._

intergrowths of quartz and K~feldspar) . Feldspars are somewhat carbonatized, and

'Hand spec:uren Masswe, hcmogeneous, medlmn/flne-gramed Colour very

Distinctly magnetic. Several thin veins~filled with white and pale green mJ.nerals./

Thin section : Plagioclase (60%) markedly elongate euhedral gra:.ns, ;
w1th abundant - included very fine-grained white mlca, minor epidote and chlorite. -

Cllnopyroxene (20%) pale brownlsh colour. A few graJ.ns subhedral most

Chlor:.te (139) as very flne—gramed aggregates occupylng angular J_nter-

Opaques (5%) magnetlte ranges from subhedral to 1rregu1ar m form ;

Apatlte (< l%) as small slender prlsms Jncluded in other mmerals. |
Quartz (3%) small anhedral grams, mtergranular. ; L »-;:‘

Fabric domlnated by network of randomly-nrlented elongate plagloclase, =

Several thin veins composed of prehnlte (?) + carbonate + ep1dote

Margms of veins grade into host rock through dlffuse zone of cloudy alteratlon. y
: “voo/ao:
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. Specmen is'a partly altered quartz~bear1ng "diorite". Orlgm of

intersertlal chlorite masses uncertaln. Rock is qulte dark in hand specmen -

looks gabbroic. -

'SPECIMEIN‘ZA-ZO :"Granodiorite rose " - Chicken showj.nd -

Hand specmen 2 'Ihe rock is a medlum-gralned dlorlte con51st1.ng of

‘ :altered plagloclase, about 10% pink potash feldspar, and 20% interstitial mafics.

- largely controlled by fractures, although there: is minor dlssem.mated chalco—
¥ pyrlte. The copper content is estlmated at 0. 5% , . :

plag:.oclase, K-feldspar and chlorite ; there is no follatlon.w 2

plagioclase. It is clouded with submlcroscoplc grains of alteration minerals,
. possibly hematite, The pink color as seen in hand specimen is probably due to
. t.hls hematite dust, and not to the presence of hydrothemal K—feldspar.

- It forms about 15% of the rock, and generally occurs as interstitial aggregates

' f'w1th chlorite ; very little of either is present in the feldspars.

t:l.on, probably deuteric has been moderately strong. The rock was subjected to
- plagioclase. The resulting fractures have served as the 51te of dep051tlon for muct
~ _of the chalcopxylte. : _ .

SPECIMEN ZA-21 : Andésite - Chicken yshowving -

% phenocrysts of altered plagioclase (40%) set in a dark green aphanitic matrix.
B A,Tmy disseminated grains of chalcopyrite and minor hematite are present ; the grade
- is visually estimated at 0.08% Cu. The rock is moderately magnetic.:

: 'l‘he plagioclase (andesine) is everywhere clouded with alteration products, -
-+ chiefly sericite and epidote, and has been largely replaced by chlorite.

probably hornblende.

The rock is strongly magnetic. Chalcopyrite and minor malachite appear to be-

Thin sectlon : The slide is prJ.marlly corrposed of granltlc—textuxed

Plagioclase (65%) occurs as subhedral grains abcmt 4 mm in diameter.

K—feldspar (15%) occurs as anhedral graj_ns interstitial to the

Apatite (1%) 1s present as small euhedral graJ.ns.“

Chlorlte (pennlne) is the only mafic mineral present.

up to 5 mm across. It has formed prJ.mar:Lly by the alteration of the original maflc<

. Opaques (4%) both magnefite and chalcopyrite are closely associated

The rock is an altered chlorltlc diorite of intrusive origin. Altera-

stress during and after crystallization, as is shown by bent twin lamellae in the

'Hand specimen : The rock is a dark grey—green ‘andesite composed of
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moderately affected. Plagioclase in the matrix is less altered than the pheno—-
" .crysts ; sericite and epidote are the mam alteratlon products. :

: appears to have resulted from the alteration of the orlglnal mafic minerals.

| 'comronly, as partial fillings of small (1 mm) vess1cles.

irreqularly disseminated as grains up to 1 mm in diameter that are closely

' SPECIMEN 7A-24 ; Agglomérat rouge - Unité 3

g plagloclase Taths (10%), reddish rock fragments-(5%), and chlorite .(10%) set in

.~ bedding are v1s:v_ble. The rock is an unrru.nerallzed fme—gramed volcanic brecc1a.
) crystals and rock fragments set in a dense chloritic matrix.

- range in size from .l to 2 mm, and are commonly euhedral, but may be broken..
~ The plagioclase is samewhat cloudy due to parl:1a1 alteratlon to cl:.nozoe51te
( and sericite. , : : .

N*tsuhangular, and vary from .5 to 3 mm in diameter. The fragments are. volcanic -

" .in origin, and generally consist of tiny phenocrysts of plagloclase set in a-
. cryptocrystalline matrix. Very fine-grained opaques in the matrices are probably
el hematlte and account for the reddlsh colour of the fragments m hand spec:.men

Thm sectlon k: The sllde consists of plagloclase phenocrysts set in

‘ ‘t(a felted matrix of fme-gramed plagioclase and chlorlte. No orientation of the:
. phenecrysts or follatlon within the matrix was . observed and there are no orlglnal
- mafic mmerals. : : o L ,

" Euhedral plagloclase phenocrysts up to 5 mm in dlaxreter form 35% of the

o rock The phenocrysts (andesine) are altered to:carbonate, chlorJ,te, and minor -

epldote and sericite. The degree of alteration varies from strong to very strong
cammonly the cores have been totally replaced while the rims have.been anly .

Chlorlte (pennine) forms about 20% of the matrix. Much of the chlorlte
Epldorl:e occurs both as an alteration product of plagloclase and more

- Opaques. Magnetite (4%) occurs as euhedral to anhedral grams about
05 mu in diameter disseminated evenly through—out the ‘matrix. Chalcopyrite is

4

assoc1ated with.chlorite. — -

The rock is an altered andes:.tlc flcw. Alteratlon has been strong o
and is probably hydrothermal in nature.

Hand specimen :  This is a dark reddlsh-green rock ccnposed of 1 mm -

an aphanitic matrix. A pink zeolite is common along fractures. Faint traces of

Thin sectlon : The rock is a pyroclastlc con51st1.ng of plagloclase

Plagloclase ‘crystals (andesme) conprise 15% of the rock The grams _

Rock . fragments ccnprlse 5% of the rock volune' These are generally
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 The matrix cons1sts of yellow-brown chlorophaelte (40%), chlorlte
(40%) ’ and lesser amounts of epidote, feldspar, augite, and opaques. The chlorlte
appears to have formed at the expense of chlorophaeite and plagicclase. - The small
 grains of augite are invariably partially replaced by ep:Ldote. Opaques (magnetlte
“and hematlte) form ahout 3% of the matrix. : , ‘

E The rock is a f].ne—gralned volcanlc breccia. Alteratlon (malnly chlorlte)
has been strong, and is probably deuterlc, although it is poss:.bly low-temperature
hydrotherxral : ;

- SPECIMEN ZA-25 .: Agglomérat rouge - Unité 3

Hand specimen : The rock cons1sts of- fme-gramed red rock fragnents
(159) and plagioclase crystals (7%) set in a dark red—green aphanitic matrix.
The rock contains about 1% zeolite amygdules up to 2 mm in diameter. The rock
is an unaltered and unmineralized fine-grained volcanlc brecc1a. o

: Thin section : The rock consists of grains of plagloclase and rocK
fragn‘ents randaomly set in an extremely fine-grained matrlx. ; _~

Rock” fragnents conprlse 40% of the rock. These range in s1ze from less
than .2 mn to 5 my, and are subrounded and very irregular in shape. In compos:.tlon
" the fragments range from porphyrltlc and trachytlc—-textured andesite to fine- ;
grained volcanic breccia. The matrix of the fragments is almost opague ‘in thin:.
‘section, and consists. largely of extremely fmely divided hematite, which is :

: respon51ble for the red color of the fragments in hand specmen Feldspars are . -

clouded with the alteration products ser1c1te, epidote, and minor hematlte.

' Plagloclase crystals between .2 and 1 mm form 5% of the rock The :
plagioclase (andesine) generally occurs as euhedral laths. The plagioclase is

'cloudy as a result of partial alteratlon to very f].ne—gramed ser1c1te, epldote
and clinozoesite (?). ‘ o : . ‘ ,

The matrix forms 559 of the rock. It cons:.sts of very fme—g‘ramed n
feldspar minor chlorite and weakly birefringent material that is probably re-
“crystallized volcanic ash. About 12% of the matrix sonsists of hematite grains -
a few.microns in diameter that are evenly dlssemlnated throughout the matrlx.
MJ.nor amounts of other opaques are also present. - ‘ ; ;

About 18 of the rock cons:.sts of round to elongated vessmles about :
1 mm in diameter. A very few of these are rimmed w1th hematlte and contam e

. ~minute crystals of a zeollte in their interior.

‘ : The rock is a medlum—gralned volcanic brecc1a. Alteratlon of the SR
feldspar to epidote and sericite has been strong ; feldspar in the rock fragxrents ,
is not more altered than that in the matrix. The alteratlon, including the intro--

ductlon of abundant f me—gramed hematlte appears to be moderately strong deuterlC-




., are cammonly laths about 0.3 to 0.6 mm long.
_pleces of volcanic rock up to 1.4 mm long.

‘epidote that have formed largely by replacement and consist of a fine~grained at
‘mosaic of quartz with erratically distributed anhedral to subhedral masses of 5

~as a replacement of plagioclase phenocrysts..
somewhat. .

SPECIMEN ZA-31 : Tuf andésitique - Unité 1

-'consist of fine, anhedral granules, but patches themselves are up to 'l cm or
more in diameter. : ST

‘cryptocrystalllne to about 0.3 to 0.5 mm diameter. Shapes are irregular but in
‘coarser grains corners are rounded whereas finer gralns are more angular. Angula-
‘rity and poor sortmg indicate little transport of grains. Fragments are mainly

" plagioclase grains that are subangular and are epidotized to varylng ‘degrees.

'coatlngs on many feldspar fragments. i v g i

masses up to 1 mm in diameter and as small anhedral disseminations. The large

~ ~metasamatism. The only other 51gn of alteratlon 1s slight serlcltlzatlon of a
- few plagloclase grains. S : , ;

- SPECIMEN ZA-29 : Tuf rouge - 'Unité 2

: ‘Hand specimen : The speclmen is an aphanltlc, red—brown, ~volcanic

rock containing about 2% plagioclase phenocrysts,rare small fragments of forelgn
‘volcanlc material, and rounded to irregular brownish patches of epldote. :

'I‘hln section : The matrlx of the rock is mlcrocrystalllne to flne-gralne

. and consists principally of quartz and feldspar. No-mafic minerals were cbserved.
- Scattering of finely disseminated opaque material, probably hematlte, gives rise

to the reddish brown colour of the rock.

Plagloclase phenocrysts (alblte) make up about 3% of the rock They .

Foreign fragnents camprise about 10% of the rock ‘Ihese are‘ angular

about 2% of the reck is thln veinlets of flne-gralned quartz and
epidcte. Epidote also occurs distributed erratically through the spec1men and o '

The rock is of tuffaceous origJ'_n and has been epi’dotizecl and silicified «

Hand specimen : The spec:.men is a dark grey, fine-grained to'aphanitic -
volcanic rock with about 20% irregular patches of yellow-green epidote. Patches

‘I‘hJ.n section : The rock is of tuffaceous origin. Fragments range from

Opaque minerals are scattered throughout as fine anhedral gralns and as thln

Epidote is abundant, about 20% of the rock and occurs as scattered

patches mostly have "hazy" rather than sharp borders and have formed by extensive iz

 The rock is an extensmely ep1dot1zed tu.ff. s
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SPECTMEN ZA-32 : Andésite‘rouge - Units 2

) Hand specmen : The rock is an amyedaloidal volcanic rock w1th grey .
aphanltlc matrix and about 8% amygdules from a few mm to 1.5 cm long. Quartz, :
Cth]'_'lte a.nd epidote f1ll amygdules. Slight effervescence when treated with HC1.

‘ Thln section : 'The rock is prmlpally a nucrocrystallme assemblage
of plagloclase 1aths with proncunced trachytic structure, 10% disseminated grams
“of opague minerals (largely interstitial), and'about 3% minute interstitial grains
of calcite. About 8% of the rock is amygdules which are described below, and
about 1-2% minute granules of epldote. A few small phenocrysts of plagloclase S
were observed -

Amygdules are rnostly 1 to 2 mm dlan'eter, but same are up to 1. 5cm long.
.Most are elliptical in cross-section. Chlorite was the first mineral deposited 1n
amygdules and most small amygdules are filled with chlorite and nothing else.

‘A few of the smaller amygdules have rims of chlorite and cores of quartz. Very .
large an’ygdules tend to have a thin rim of quartz, an mtermedlate zone of epldote
‘with mmor cal’::lte,r and a relatively 1arge core of quartz. i : ‘

The rock is an amygdalomal andesite that is weakly carbonatlzed.

SPECTMEN ZAr33 + Andésite gris-vert - Units 2

Hand specimen : This is a dense grey-black rock ccxrposed of ‘1 mm grams |
of white plagloclase (122)set in an aphanitic matrix. No directive textures are
present, and there is no apparent alteration or mineralization.” Several very tlght
fractures are filled with a whlte mineral. The rcck. 1s strongly magnetlc.

- " Thin section : The rock cons:.sts of plagloclase phenocrysts (10%) set in
a matrix of plagioclase, magnetite and chlorite.

- , Euhedral phenccrysts of plagloclase between 1 and 3 mm in dlarreter are
set in a matrix consisting largely of smaller uncriented tabular- ‘plagicclase
crystals. Both the phenccrysts and the matrix feldspar have heen strongly altered
to a mixture of clinczoesite and sericite. ‘ . = _

Original mafic rrunerals have been largely destrcyed. Irregular aggregates“
- of sphene, magnetite, chlorite, epidote and pyroxene are all that remain of what
were orlglnally pyromne pheno:rysts. Minor chlorlte is also prese.nt in the matrrx

Opaques : Minute grains of magnetlte ‘about .05 mm in dlan'eter are scatte— ’
“red evenly throughout the thin section, and form about 8% of the rock Several ,
‘ small grains of hematlte were also norted . Sl

g - The rock is a volcanlc flow of probably ande51t1c corrpos:.tlon. Alteratlon
-(maJ.nly epidote and chlorlte) has been strong but is probably only deuteric. . -

One fracture 1 ma in w1dth is fllled with a rruneral that 1s probably ;
prehnlbe there are no assoc1ated metalllc rru.nerals. S S o




 SPECIMEN 7A-34 : Diorite - Sud Calona showing ST ol n e

*

Hand specimen : A dense, dark green aphan1t1c"volcan1jc with about -10%

‘epidote amygdules ( 1 mm in diameter). There is no apparent alteratlon of nu.nera—

llzatlon. The rock is an axrygda101dal volcanic.

Thin sectlon : - The rock cons1sts of fine-grained plagloclase laths set

" in a chloritic matrix. Amygdules of quartz, epidote, and chlorlte conprlse about
~10% of the rock, and are about 1 I in dlameter. . ; ‘ ,

Plagloclase : Unzoned laths of plagloclase up to 2 m in 1ength consti-
tute 40% of the rock. The laths show no preferred orientation, and are of andesine
camposition. The plagioclase shows slight alteration to fine~grained clinozoesite.
However, many of the larger grains have been partlally or completely replaced :

~ by epidote. Serieite is VJ.rtually absent.

Epidote forms about 7% of the rock. It oecurs as an alteration preduCt

“of plagioclase and, more cammonly, as the major constituent of epldote-chlorlte—
'quartz amygdules, in which it usually forms the rim. ,

Chlorite is the major constituent of the matrix, and is responsn.ble for

~ the green color of the hand specimen. It forms about 50% of the rock. The original

material of the matrix, including all orlglnal mafic minerals have been altered
to chlorite and minor sphene. Chlorite is also a constituent of all amygdules. o

Sphene (3%) occurs as very tiny grains, and has probably formed by the

‘ breakdown of the original mafic minerals.

Quartz (2%) is restrlcted to the amygdules, r which it fo»rms. the

cores. Tt is unaltered.

Opaques are v1rtually absent.

The rock is an axrygdaloldal andesite. The feldspar phenocrysts are ..

epidotized but cotherwise only slightly altered, while the matrix has been

campletely chloritized. The alteration appears to be the result of only modera-

 tely, strong deuteric activity.
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