-

GEOLOGICAL CONSULTING REPORT |,
BEAR, BE, BW CLAINS
OMINECA MINING DIVISION
N.T.S. 94D2w

§L- 309—-/0%69

CONSULTANT: J.R. WOODCOCK CONSULTANTS LTD

MINERAL RESOURCES BRANCH
ASSESSMENT REPORT




(:) Owner:

Consultant:

-Authors:

Geological Consultanting Report
on the
BEAR, BE, BW Claims
located in the
Omineca Mining Division
N.T.3.: 94-D-2W

56°07' North and 126°53' West

Canadian Nickel Company Limited
80 - 10551 Shellbridge Way
Richmond, British Columbia
V6X 2W8 :
J.R. Woodcock Consultants L:d.
806-602 West Hastings Street
Vancouver, British Columbia
E.J. Debicki

&
J.R. Woodcock

May 6, 1982




O

O

TABLE OF CONTENTS

Location, Access and Physiography
Property

Property History

Work Summary

Regional and Property Geology

Results - J.R. Woodcock Contract Study
Conclusions and Recommendations
References

Itemized Cost Statement

Author's Qualifications

APPENDIX A

Appendix A - BEAR CLATMS, Bear Lake Project,
Omineca Mining Division, B.C.
9L_p-2w
for
Canadian Nickel Company
by

J.R. Woodecock
November, 1981

Page

LW W w




(:) LIST OF FIGURES

Figure 1 - Location Map
Figure 2 - BEAR Claims Groups A, B & C; BE & BW Claims

LIST OF MAPS

Map 1 - Geology Map (back pocket)

O TABLES

Table 1 -~ List of Claims




Location, Access and Physiography

The BEAR, BE and BW claims are located about 154 km north of
Smithers, British Columbia on Tsaytut Spur which forms the drainage
divide between the Driftwood and Bear-Sustut River systems (Fig. 1).

The claims are accessible by helicopter from Smithers, British
Columbia. A gravel landing airstrip is situated about 11 km north
of claims. Aircraft on floats can land within 3 km of the main ridge
on Bear Lake to the east. The Fort St. James~Dease Lake railway passes
within 5 km of the claims on the east shore of Bear Lake. Rail
construction was abandoned north of Bear Lake and the existing line
is presently not in use beyond Takla Landing.

The claims cover glaciated, alpine terrain, on an elongate,
northwest trending, relatively flat-topped ridge, between 1225 to
1885 meters above sea level. The ridge zone is covered by a thin
veneer of grassy, alpine soil and scattered spruce thickets which
give way to spruce forests below 1825 meters.

Property
:) The property consists of 51 claims recorded between September 18,
1972 and September 10, 1973 and an additional 2 claims (18 units)

recorded on July 8, 1981. All claims are in good standing and are
listed below. Canadian Nickel Company Limited is owner and operator
of the BEAR, BE and BW claims (Fig. 2).

TABLE 1

LIST OF CLAIMS -~ BEAR/BE/BW CLAIMS

CANADIAN NICKEL COMPANY LIMITED

Claim Name Record Number Claims Units Record Date Due Date

BEAR 3-114 117491117502 12 Sept. 18, 1972 Sept. 18, 1983
BEAR 25 117513 1 Sept. 18, 1972 Sept. 18, 1983
BEAR 26 11751t 1 Sept. 18, 1972 Sept. 18, 1982
BEAR 27 117515 1 Sept. 18, 1972 Sept. 18, 1983
BEAR 28 117516 1 Sept. 18, 1972 Sept. 18, 1982
BEAR 29 117517 1 Sept. 18, 1972 Sept. 18, 1983
BEAR 30 117518 1 Sept. 18, 1972 Sept. 18, 1982
BEAR 31 117519 1 Sept. 18, 1972 Sept. 18, 1983
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Claim Name Record Number Claims Units Record Date Due Date

BEAR 41-50 117529-117538 10 Sept. 18, 1972 Sept. 18, 1982
BEAR 55-70 126657-126672 16 July 31, 1973 July 31, 1982
BEAR 78 127596 1 Avg. 10, 1973  Aug. 10, 1982
BEAR 80 127598 1 Aug. 10, 1973  Aug. 10, 1982
BEAR 110 127627 1 Aug. 10, 1973  Aug. 10, 1982
BEAR 118 127441 1 Sept. 10, 1973 Sept. 10, 1982
BEAR 120 127443 1 Sept. 10, 1973 Sept. 10, 1982
BEAR 122 127445 1 Sept. 10, 1973 Sept. 10, 1982
BE 2843 1 9 July 8, 1980 July 8, 1982
BW 284} 1 9 July 8, 1980 July 8, 1982

18

(|
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NOTE: BEAR c¢laims are 2 Post Claims
BE, BW claims are Mineral Claims (Modified Grid System)

Proverty History

The BEAR claims were staked by Canadian Nickel Company Limited
(Canico) on the basis of chalcopyrite and molybdenite mineralization
discovered during a regional porphyry copper exploration program imn 1972.
A limited surface exploration program was undertak®n in 1973 and the
results were reported by Gidluck (1973) as assessment report # bl 8
and Hunter (1975) as assessment report # 5269. A diamond drill progran
consisting of 1,265 meters in ten holes between July 8 and September 5,
1974 was reported by Gidluck (1974) as assessment report # 5236. No
further work was completed until July 8, 1980 when a lithogeochemical
orientation survey was completed. Results of the 1980 work were
reported by Peto (1980) as assessment report # 8335.

During 1981, a surface program consisted of refurbishing and
extending the 1973-1974 grid to its present size totalling 21.8 km
(13.3 miles) of line. Geological, geochemical and geophysical surveys
were carried out during the period July 13 to August 7, 1981. The
results of that work were reported by Peto and Krause (1981) filed as an
assessment report.

The BEAR-BE-BW work to date has outlined significant porphyry
copper-molybdenum mineralization.

Work Summéry

J.R. (Dick) Woodcock, a recognized porphyry expert, of J.R. Woodcock
Consultants Ltd. was contracted in early September 1981 to carry out
an evaluation of the geotechnical data on the BEAR-BE-BW claims.
The purpose of the contract was to arrive at conclusions on the ec onomic



- 1 e - - —— '
BEAR _BEAR .. BEAR; BEAAR BEAR 'BEAR \‘ ]
80 - 78 l\s‘m /22 C 120 ' ns . . :
" ' . :7; . v -, A . Vo - ! )

\" ) - BEAR | BEAR | BEAR “BEAR BEAR BEAR :BEAR BEAR. i \ YT
T ~t. 87 55 3 5 7 9 ., Itr 13 ) S
\\' ‘. ' \ - - \\ - .

., P - - - O ’ S \ : .
N ‘(?EAR BEAR | BEAR HNBEAR BEAR BEAR BEAR |BEAR : Y N )
, '58 | 56 4 e“\ g 10 12 14 .
. _\\ - - .| .. . BEAR B GBOU,P L o
Y BEAR'| BEAR BEAR  BEAR| BEARX BEAR , BEAR. BEAR . a
759 62 .63 o6 |los | 27 29 .' 31 S .
A { S — - - : - R ]
\ BEAR |BEAR HEAR .BEAR |BEAR.BEAR  BEAR ( A h
-""_‘"'“L?O Y 64 65 |26 28. 30 |- Pt
: BEAR C GROUP_}_ -, - L S
/ BEAR BEAR [BEAR‘{BEAR BEAR ' BEAR ' BEAR .
s ! -
70 67 4/ - 43 45 a7 49 . {
BEAR BEAR BFE'AR"-B.ERB_BEA\RBE)AR BE AR N
69 68 42\\ ‘a4 A6 8 _, 50 .
. ’ 4 ' —j J
i f,,- \\‘ ' !
and . Bw ‘ LEGEND .
‘ - '\ - BE v fl Coampsite ,"
006,/ - \ \
W o BEAR CLAIMS GROUPS ABSC

BE & BW CLAIMS
- OMINECA MINING DIVISION .

BRITISH 'COLUMBIA NTS 94 D/2 W

' 31,680

Seete areh T o e mae

AN

Ay




-3 =

potential and make recommendations for further work on the BEAR poxrphyry
copper-molybdenum prospect. This contract work included a field
examination on September 22, 1981 accompanied by P. Peto and H.R. Butler
of Canadian Nickel, examination of core specimens, petrographic studies
of thin sections, a study of drill logs and assay results and a st udy

of geotechnical reports prepared by previous Canico workers. A report
submitted by J.R. Woodcock, dated November 1981, outlines the find ings
of the contract work. That report is provided herewith in its ent 1rety
as Appendix A, and forms the basis of this assessment report.

Regional and Property Geology

The regional and property geology are covered by Woodcock (Appendix
A) and in a previous assessment report by Peto and Xrause (1981).

Results - J.R. Woodecock Contract Study

Specific details of the geology of Intrusive Complex, alteration
and mineralization, geochemical and geophysical results and drill
results are contained in the J.R. Woodcock report, attached as Appendix A.

Map 1, Geology Map, scale 1:5,000 (back pocket) provides refexrence

for grid locations, rock types and locations of boreholes 54301 to 54310
referred to in the J.R. Woodcock report (Appendix A).

Conclusions and Recommendations (

Conclusions and recommendations are contained in the J.R. Woodcock
report, attached as Appendix A.
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,i) ITEMIZED COST STATEMENT

BEAR, BE, AND BW CLAIMS

Ceological Surveys

Labour (salaries and benefits)

E.J. Debicki-April 12, 1982 (report writing) 1 day €@ $300.00 $ 300.00
I. McCaskill (drafting) 1l day € 162.00 162.00

Consultant Services

J.R. Woodcock Consultants Ltd. 7.5985.29
Total $8,057.29
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THE BEAR LAXE PORPHYRY COPPER

INTRODUCT ION

The Bear claims are located 90 miles north of Smithers on
Tsyatut Spur west of Bear ILake at an elevation of 5500 feet.
The Fort St. James - Dease Lake railway lies along the westeact
side of Bear Lake, only three miles east of the mineralized
stock. This railway, fully constructed, has not been used.

The present access to the claims must be by helicopter or by
float-equipped aircraft to Bear Lake.

The property was discovered by Canico in 1972, during a regional
exploration program for porphyry copper deposits. A surface
evaluation program consisting of grid preparation, geological
mapping, goechemical sampling, induced polarization and magne-
tometer survey were conducted by a Canico crew from July to
Auvgust, 1973. A drill crew with B,B.S.1 drilled 380k feet

in seven holes and 385 feet supplementary winkie drilling in
three holes from July 3 to September 7, 197k.

On July T, 1980, & Canico field crew collected rock geochemical
samples for an orientation survey and results of this were
described by Peter Peto, October, 1980, Subseguently, Peto
studied the rock alteration from surface and drill core
specimens and this alteration study is described in the report
of February 5th, 1981,

This present report is based on Woodcock's field examination
of the propga}y;on September 22, 1981, accompanied by Peter
Peto and Haydfn Butler and alsc on examination of a skeleton
core selection from holes 2, 4, and 8, petrographic studies
of a number of thin sections from the Intrusive Complex, a
study of the drill logs and the assay results by Hunter, and
a study of the geotechnical reports made by prior workers on
the claims., This is not an exhaustive report on the property
or a complete study of all data. It dwells on topics which
will likely be of interest to further exploration of the
property. Reference must be made to the various geotechnical
meps of previous workers and the reports listed in the bibli-

ography,

THE IWTRUSIVE COMPLEX

Before reviewing the rock types and their nomenclature, a few
comments are necessary on classification of igneous rocks.
The system adopted by Hunter, (1973) is based on the American
classification scheme, whereas the system preferred by Peto
is that recommended by the International Union of Geological

.../2
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Sciences. I agree with Peto that the classification of the
International Union of Geological Sciences is more systematic
and may be preferable, especially if one breaks down the granite
zone into granite angd monzogranite as Peto has done, However,
we mist accept the fact that most of the porphyry copper and
porphyry molybdenite studies and publications have been done
by geologists from western North America and any porphyxy,
copper geologist who reads the report will be appraising it

in the context of this North American knowledge. Therefore, I
suggest that, for most of the rock types, the North American
classification be maintained,

The core, except for skeleton selection of specimens, has been
destroyed for analytical purposes,

After examining the skeleton core specimens from holes 2, L,

and 8, I attempted to sort out some of the igneocus rocks with

a limited amount of pretrography, The following descriptions

and names of rock types from the Intrusive Complex are based

on the exmaination of the skeleton specimens, the limited
petrography, Hunter's drill logs, and some of Peto's descriptions,

Granodiorite

with phenocrysts and, in places. the fine-graiped matrix is
difficult to discern, Three specimens which appeared, in hand
specimen, to be equi-granular were examined in thin section.
These include 54302-131 ang 54304-70 (logged as quartz mon-
zonite by Hunter) and 54302-300 (logged as quartz monzonite
prorrhyry by Hunter),

Thin section examination shows that these rocks are essentially
equi-granular, but contain some interstitial guartz and K-feldspar,
The predominant mineral in the rock is coarse-grained plagio-
clase forming 504-60%. Hormblende and biotite are present in
equal proportions for those rocks with a low mafie content (44
total), but predominantly hornblende for those rocks with a
higher mafic content (10%4). Much of the mafic mineral is the
coarser crystal size; however, some finer flakes are associated
with the interstitial material, Quartz is generally present in
fairly coarse crystals that are spacially associated with the
interstitial quartz-K-feldspar. This coarser quartz forms 8%-
129 of the rock,

The interstitial material forms 6%-25% of the rock and in the
lower percentages is Predominantly quartz whereas in the higher
percentages it is about 609 quartz and 40% a2lkali feldspar,

The K-feldspar can be bresent in fairly coarse crystals and forms
up to 20%; however, in most specimens it is mainly present in the

.../3
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interstitial materisl. Generally when the rock has a high
content of coarse K-Tfeldspar, the Interstitial material is
scarce and predominantly quartz. The high plagioclase to
alkali feldspar ratio, the high guartz content and the eoui-
granular texture places this rock in the granodiorite range.

Quartz Iatite Porvhyxry

This rock unit, called quartz monzonite porphyry by Hunter and
nmonzogranite porphyry by Peto, forms some of the central pard
of the Igneous Complex and also the large porphyry dyke ex-
tending southward from the Complex, It is characterized by
megacrysts of pink feldspar.

The following description is largely based on a thin section
examination of surface specimen (W81-L481) from 15+00N, 7+60E.
Specimens P.P.R. 150, 155, and 156 from the southern dyke are
the same rock type.

The megacrysts of X-feldspar form 5 to 10% of the xock and
these occur within a matrix which in itself is crowded
porphyry containing about 57% phenocrysts. The phenocrysts of
the crowded porphyry also have two size ranges. Most of the
phenocrysts belong to the larger size range with plagioclase
crystals up to 3 mm long and quartz phencerysts up to 5 mm
across. The large quartz phenocrysts are characteristically
resorbed and embayed. The second group of phenocrysts includes
quartz, plagioclase, and some biotite; crystals are sbout 0.3
mWm across,

Phenocryst content of the rock is about: 8% X-feldspar mega-
crysts, 32% plagioclase, 14% quartz, and 6% biotite.

The matrix of this crowded vorphyry would definitely be aphanit-
ic; the crystal size for specimen Wh8l is about 0,01 mm; the
matrix, which forms about 4O %o 45% of the rock, is about half
guartz and half atkali feldspar,

The matrix of this rock is finer grained than normally found

in the porphyries of copper deposits and molybdenite deposits

and because of this I have changed the name from quartz monzonite
porphyry (which denotes the correct mineralogical composition)
to quartz latite porphyry.

Quartz Monzonite Porphyry

\

Two surface samples were examined and these have been called
quartz monzonite porphyry. W81-483 is from 16+20N, 8+30E, The
following description is largely based on this section. Another
surface specimen at 10N-15E (A) is a similar porphyry. Both

of these rocks lack the K~feldspar megacrysts in the thin sec-
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tion and in hand specimen. Whether or not such megacrysts are
present in the outcrops is not known, The rock is about 56%
Phenocrysts and about 449 matrix and again is a crowded porphyTy.
Tne phenocryst contents of the rock is as follows: 36% plagio-
clase, 6% K-feldspar, 8% quartz, L% biotite » @nd 2% hornblende.

The matrix has a erystal size of approximately 10 times that of

the guartz latite porphyry, with predominant crystal size of 0,1
mm. The matrix is about half quartz and half K-feldspar,

Transition and Other Porrphyries

Two thin sections from hole 54308 (85' ang 105 ') were examined.
These porphyries have a similar Phenoeryst content to the
crowded part of the quartz latite porphyry and the quartz monzo-
nite porphyry. The matrix, however, has a crystal size closer
to the quartz latite porphyry, but the texture is more similar
to the gramular texture found in the matrix of the guartz monzo-
nite porphyry. Whether or rot these are transition types of
rocks or additional types of dyke rocks is not known, Note also
that some of the dykes encountered in the drill holes(e.g. hole
5h303) are barren whereas others are mineralized with copper
and molybdenum (e.g. upper part of hole 54308), These porphyries
could probably be sorted out with additional field observations
and thin section work,

Monzonite

Much of the Intrusive Complex, which has no obviocus free quartz
in hand specimen, has been called syenodiorite by Hunter and
monzodiorite by Peto, Three specimens from drill core of hole
54308 (25', 255', 395') were examined in the thin section.

These specimens do resemble, in thin section and in hand specimen,
the so-called granodiorite (Hunter's aquartz monzonite).

The main differences are as follows: -

1. The monzonite has a darker colour; this is because the
mafic minerals are smaller and more widely scattered. Also
mich of the plagioclase has been sericitized and altered to
a dirty clay material, adding to the dark appearance of the
rock, -

2. The mafic minerals again include biotite and hornblende
(about 15% or more); however, in this case the biotite farms
over three~-quarters of the mafic minerals.

3. The rock is again Predominantly plagioclase; however, the

plegioclase is more lath shaped than equi-dimensional with
fewer of the well zoned crystals found in the granodiorite,

... /5
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L. X-felaspar is considerably more sbundant and exists as
poikilitic patches, containing other minerals such as
rartially replaced plagioclase. .

5. The quartz again is somewhat interstitial but considerably
less abundant than in the granodiorite (7% in section
54308 - 257),

Monzonite is a suitable name for this rock; however, the terms
syenodiorite and monzodiorite are also applicable, Tn British
Columbia the term syenodiorite generally connotates an alkalic
type of copper deposit versus the calc-alkalic types. This
prospect has some characteristics of calc-alkaelic porphyry
coppers as well as a few features of the syencdiorite or alkalic
types. This includes the Presence of abundamt molybdenite and
the presence of sbundant quartz-rich igneocus rocks even though
the mineralized monzonite itself is somewhat silica deficient.

Biotite Hornfels

Part of the igneous-appearing dark rock .of hole 5?301; has been
logged as biotite diorite. Examination of specimens {rom 2007
and 317' show that this is a biotite hornfels and therefore a
metamorphosed zenolith., This rock is very dark in colour
compared to any of the other igneous rock and this is caused
by the large content of coarse secondary biotite flakes scat-
tered throughout and forming up to 40% of the rock. The re-
nainder of the roek is largely plagioclase, There is some
general lineation of +he rlagioclase laths and the biotite flakes.

The thin section from 299' shows an altered fragment which is
rich in sericite and opaques. The section from 317' is cut by
a veinlet of fine-grained material which runs at right angles to
the crude lineation. This could be a mylonite zone or some sort
of a guartz-rich introduction,

Alaskite or Pink Granite

The rock labelled pink granite by Hunter is characterized by
gbundant perthitic E-feldspar, forming more than two-thirds of
the rock., The remainder of the rock is quertz and plagioclase;
a few specs of biotite are bresent., The rock is essentially
equi-granular. Two sections from hole 54302 were examined {117'
and 404, 7'), In places, the mafic minerals that were present
have been completely altered o carbonate plus muscovite. The
rock could be called granite or more Properly alaskite because
of its lack of mafic minerals apd its high content of perthitic
~feldspar.
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Quartz—Feldspar—Porphyry Dykes

These dykes, called guartz monzonite porphyry by Hunter, are
considerably different than the other crowded porphyries of
the Complex in that the Phenocrysts are less abundant and more
widely scattered and the rock is a lighter grey colour,

Thin section examination shows this is also a unique rock of

the Intrusive Complex and different than any of the other igneous
intrusions, The rock is 40% to 50 Phenocrysts and these pheno-
crysts are generally euhedral and are floating in a matrix thet
has a somewhat mixed texture. The thenocrysts are Predominantly
Plasioclase with lesser quartz and minor biotite and hornblende
and an ocecasional crystal of K-feldspar.

The texture of the matrix is also unique. Tt has a large range

in crystal sizes, but with two Predominant sizes, The coarser
crystals are quartz, forming about 50% of the matrix and the
finer-grained matrix consists of quartz (about 60%) and K-
feldspar (about 40%). The texture is one of interlocking ecrystals,

The overall composition of this unusual rock (based on an examin-
ation of section 5k032-409,57) jg approximately 37% plagioclase,
12% K-feldspar, L8q quartz, 2% biotite and 2% hormblende. 1 pre-
fer to retain the name quartz feldspar porphyry for these dykes.

Yeucocratic Porvhyry

In several places Hunter logs a light coloured rock as "Alaskite™.
This is the rock that T logged a leucocratic Porphyry and noted
that, in general, it occurs adjacent to the quartz feldspar porphyry
dykes. However, this cammot be certain as only a skeleton selec-
tion of core specimens remains, .

and even more widely scattered than in the quartz-feldspar porp-
hyry. Also the phenocrysts are euvhedral and well formed. The
matrix again is quite varishle in texture with great range in
size of the interlocking quartz and of the quartz feldspar mix-
tures. The matrix could almost be described as seriate. The
rock does differ from the grey porphyry in composition in that
it has a larger ratio of K-feldspar to quartz within the matrix,

This rock could be an alteration by some sort of recrystallization
brocess of the outer parts of the Porphyxy dykes. Such alteration
would probably be of the deuteric nature. Until more information
is available, I would brefer to retain the name leucocratic porp-—
hyry ‘and await further cbservations on its relationship to the
dykes of grey quartz-feldspar Porphyry.
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ALTERATION AND MINERALIZATION

Notes on the alteration studies are presented in Appendix I,
which briefly summarizes the observations made on available
thin sections from the Intrusive Complex, Note that all of
the available thin sections, both core specimens and surface
specimens are from the eastern part of the Intrusive Complex,
At the time of this study there were no availasble specimens
from the western part of the stock and therefore one cannob
draw firm conclusions about the asymmetry or lack of alter-
ation for this western part of the stock.

The results of the alteration studies have been reviewed and
an attempt has been made to draw trends of alteration. For
this purpose, the rock types have been grouped and so that

observations on alteration can be confined to one rock type.

Monzonites

The best mineralization and the most intense alteration oceurs
in the monzonite, For the purposes of a compariscn there are
only three sites available and these include surface specimen
WB1-485 (15+00N, 7+6E), hole 54302 (300' and 3%0') and hole
54308 (25', 2157, 2551, 395', hi5°', 535'),

Specimen W81-4B6 is essentially unaltered. However, it does
have somewhat different mineralogical composition than the
rest of the monzonites. -

The two specimens from hole 54302 have some’biotite alteration

in the hornblende and in veinlets that cross plagioclase crystals,
The plagioclase is fresh with very little sericite or clay alter—
ation and secondary K-feldspar appears to be absent,

The six specimens from hole 54308 show good hydrothermal alter-
ation related to quartz veinlets. This alteration includes
abundant K-feldspar and secondary fine-grained biotite associasted
with quartz veinlets, Biotite also occurs as veinlets , with or
without carbonate, and as replacements of hornblende crystals,
The plagioclase throughout the seétion is slightly sericitized
and intensely sericitized adjacent to the quartz-K-feldspar vein—
lets, .

Thus one can see that this limited information demonstrates an
increasing alteration towards the good mineralization of hole
54308 compared with essentially no mineralization or alteration in
the northeast part of the stock,

Granodiorite

The grancdiorite should be considered next as it is a similar
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equi-grenular rock. For this, specimens from P.P.R. 157, 158,
hole 54302 (131* and 280') and hole 54304 (70°, 0%, 270', 356!,
396') are considered. .

Starting from the north again, sections at 54302 (131' and 2807)
are essentially fresh with only a little clay on the Plagioclase,
The section from 54302 - 495' however, does have some secondary
biotite and some secondary K-feldspar and also some sericitiz-
ation of plagioclase adjacent to a gquartz veinlet.

The granodiorite in the specimens from hole 5430L dces have
hydrothermal alieration, generally associated with the guartz
veinlets. This alteration is similar to the alteration Found in
the monzonite of hole 54308, but is not quite as intense. One
might attribute this lesser alteration to the more silicious
nature of granodiorite versus the monzonite. However, the
amount of copper and molybdenum in hole 54304k is less than in
hole 54308 and therefore these specimens may be away from the
local center of mineralization,

There are two surface specimens of granodioriie near the
collar of hole 543010 (P.P.R. 157, 158) these are essentially
iresh specimens with 1little or no alteration.

Porphyries

Yo attempt bas been made to sort out alteration trends in the
vorphyries and the dykes, A few comments » however, are
warranted,

a. Good quartz stockwork with XK-feldspar selvages and some
molybdenite mineraiization occurs east of carip at approx-
imately T7+O0N, 8+50E, ‘This is in a porphyry and the porp-
hyry may be the guartz monzonite. . ’

b. Parts of the specimens of quariz latite poerphyry in the
southern dyke (P.P.R, - 150, 155, 156) show fairly per-
vasive alteration of the plagioclase phenocrysts to some
clay and sericite. This is accompanied by alteration of
the mafic minerals to chlorite, carbonate, opagues., Some

* of this alteration could be deuteric rather than later
hydrothermal,

¢, Some of the quartz feldspar porphyry dykes, with essentially
unaltered plagioclase phenoerysts > Show secondary biotite in
fractures ete.

d, One of the dykes (54304-486) shows quartz veinlets with
K-feldspar selvages and with unusual biotite alteration of
plagioclase,

e. Scme of the porphyries (hole 54303) are barren whereas other
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porphyry dykes (upper part of hole 54308) are mineralized
with copper and molybdenum,

Cpleorite Alteration

In most places, the chlorite alteration replaces biotite (even
the secondary biotite) and also the primary hornblende, This
chlorite alteration also occurs in the gquartz latite

porphyry of a southern porphyry dyke. It is late, it could
be propylitie. No attempt has been made to esteblish its
distribution or trends.

Sulphides

Sulphide mineralization includes pyrite, chalcopyrite and
molybdenite. This mineralization has been mentioned in other
reports and only a few comments will be made here. The chalco-
pyrite and the molybdenite, along with some pyrite, occur to-
gether in quartz veinlets. Thus the copper and the molybdenum
appear to be contemporaneous. This is supported by the rock
geochemical maps which show the co-extensive copper and molyb-
derunm anomalies without a copper halo around the molybdenum,
The molybdenite appears to occur only in the guartz veinliets
and there is little or nomolybdenite paint in fractures by
itself, ’

Pyrite also occurs in these chalcopyrite-molybdenite-guartz
veinlets, However, the induced polarization maps to indicate
a probable pyrite halo which lies on the outer parts and also
outside of the mineralized zone, This is supported by the
field observations which show pyrite lenses and veinlebs in
the hornfels east of hole 54308,

GEQCHEMICAT, AND GEOFPHYSICAL RESULTS

Observations

The geochemical (rock geochemistry) and the induced polariz-
ation results show the classical pattern of a low in the center
and the anomalous highs arcund it--the so-called doughnut pat-
tern. Several comments can be made on the features of these
patterns.

1. (Geochemical anomalies of both copper and molybdenum in the
rock are quite similar in overall distribution and in the
distribution of the local highs within this anomaly. The
low in the center of this anomaly is over the center
acidic part of the Intrusive Complex. There is no good
halo effect of copper surrounding molybdenum., This could
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be expected from observations on mineralization in the core
in most places, the copper and the molybdenum occunr in the
same quartz veinlets,

The zinc pattern from the rock geochemistry shows a halo
Surrounding a broad low or negative anomaly and this halo
is definitely asymmetrical, being adjacent to the copper-
molybdenum patterns on the east but lying = long distance
avay from the system on the west.

The so0il geochemistry gives a somewhat different pattern
than the rock geochemistry. Anomalous molybdenum and
copper values occur over the stock and extend onto the
adjacent hornfels, The peak of this anomaly, however, lies
over the eastern part of the Intrusive Complex, This is
best demonstrated by the molybdenum in soil which has a less
erratic geochemical pattern than the copper. Many of the
higher values of molybdenum (> 200 ppm) occur in an ares
centered on hole 54308 and extending northeasterly and
southerly from this area. Thus, it appears that, in this
case, the soil geochemistry has given a fairly good re-
flection of the mineralized area and has demonstrated the
asymmetry of the mineralization better than the rock geo-
chemistry. )

The induced polarization alsc shows a low in the center and
a surrounding high reflecting a pyrite halo. This pattern
is somewhat asymmetric and this asymmetry is best reflected
in the apparent resistivity. The resistivity high is co-
extensive with the geochemical low but extends westward from
it a short distance. This pyrite hald' iies outside of the
geochemical anomaly on the west whereas it is stronger on
the east side and is superimposed on the outer parts of

the copper-molybdenun anomaly.

This asymmetry is also reflected in the hornfels halo as
outlined by Peter Peto, The hornfels halo within the
volcanic rocks is considerably wider on the east side of
the stock than it is on the west side of the stock.

This place is appropriate to.make a few comments on the

+ magnetic picture. This has been contoured with most of

the contours trending at right angles to the cross lines.
There is no good reflection of the intrusive rock types,
excepting that in the northern area of the survey there are
generally higher magnetic values than in the southern area.
Vhether the northerly trending texture, as revealed by the
contours, is real and reflects the northerly striking
strata, or whether it is merely the result of the tendancy
of most geologists to draw contours at ‘right angles to cross
lines is not known.

It is dmportant to note that, in the field, monzonite is quite
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highly magnetic whereas the guartz monzonite is non-magnetic.
This has not been reflected in the magnetometer survey and

I am somewhat skeptical of whether or not the magnetameter
was functioning properly,

The Asymmetry

The Intrusive Complex, in general, consists of acid igneous rocks
(porphyries and granodiorite) surrounded by monzonite. The pat-
terns for the rock geochemistry and copper and of molybdenum,
show the classical doughnut shape, nicely céntered on the central
acid igneous rocks. There are, however, “aPnliiber -of: geocHemical
and geophysical patterns which demonstznate asymmetry to the
system with better values along the east side.

w

There are a number of possible explanations for this asymmetry
and for the better copper-molybdenum obtained in some of the
drill holes on the east: :

1. Generally one should consider the ¢lassical haTo'and mimeral-
ized zones as having somevhat the shape of the capping of a
tooth. The thicker velues occur near the apex of a stock and
the mineralized zones decredse in ‘thickness and intensity
downward along the sides of the stock., Thus the asymmetbry
of the geochemical and geophysical patterns could occur by

having the western part of the system uplifted along a norther-

1y trending fault.

2. Such an effect might also be obtained by tilting the system
to the east and bringing the lower western parts nezsrer to
the surface. The fact that many of the dykes within the In-
trusive Complex dip approximately 60° west and some of the
strata mapped south of the system dip about 40° east might
indicate a tilt of the stock and the strata towards the east.
This could account for part of the asymmetry, However, such
tilting should expose the underlying stock. This should meke
the surface trace of this stock be an ellipse oriented east-
west rather than north-south,

3. The third possibility is some sort of struchbural preparation
* or control of the ground adjacent to the eastern margin on
a stock., This could include fracture preparation of the
ground, reentrants in the contact of the Intrusivé Complex,
or even some unroofed sabtellitic stock lying to the east of
The presently exposed Intrusive Complex.

DRILL RESULTS

Following is a brief review of the assay results and some obser-
vations on the distribution of metal values. This review starks
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on the southeast corner of the Intrusive Complex where the best
values have been obtained. An attempt is made to use the rock
nomenclature established by my petrography and to re-interpret
the drill logs accordingly.

Drill Holes 54303 and 54308.

These two drill holes encountered the best copper and molybdernum
values and therefore some of their features should be sum-
marized:

a.

The holes are in the eastern part of the Intrusive Complex,
largely in monzonite, In this area, monzonite seems to pro-
Ject westerly into the central porphyry part of the stock,
this complexity has been partially interpreted as a fault

by Peto. Drill hole 54308 is collared in the monzonite and
drills westerly towards the center of the stock bubt remains
in monzonite throughout, Drill hole 54303 is collared above
and west of drill hole 54308 and it drilis easterly. It
also remains in monzonite throughout.

These holes did encounter some quartz-feldspar porphyry dykes.
Some of these (e.g. hole 54303) are barren. However, some

of these (e.g. the upper part of hole 54308) are as well min-
eralized as the adjacent monzonite. Thus there may be at
least two stages of these porphyry dykes, one pre-minerali z-
ation 'and one post-mineralization. .

In my averaging I have included porphyry dykes as it is
doubtful that these could be excluded in a mining operation.
My estimated averages are reproduced in accompanying Figure
i,

The averages show that 471 feet in the lower part of hole
54308 grades 0.284% Cu plus 0.065% Mo and this includes a
section at the bottom (11 feet) which contains 0.31% Cu
and 0.009% Mo. The logs show that this bottom section is
cut by pumerous pegmatic dyklets in contrast to the upper
sectlions. Therefore, one cannot conclude that this is the
end of the mineralization in this hole or that the mineral-
ization is petering oub,

The lower 218 feet of hole 54303 grades 0.216% Cu plus O, 057%
Mo, Above this the values are somewhat lower.

IT one assumes a vertical mineralized section and uses tha
better grade lower parts of holes 54303 and 54308, then this
section would be about 500 feet wide with an average grade
of 0.27% Cu plus 0,06% Mo.

o]
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Drill Hole 54305

This drill hole lies 600 feet north of hole 54308, It is col-
lared in the central acid part of the Intrusive Complex and
drills easterly into the monzonite., The assay results areaas
follows:

17 to 46k (47 feet) ~- 0,013 Cu, 0.008 Mo
L6k to 552 ( 8B feet) -~ 0,08 cCu, 0,015 Mo
552 to 711 { 59 feet) ---0.135 Cu, 0.028 ¥o

There does seem to be an increase towards the end of the hole
with higher values in Cu and in Mo and this increase correlates
somevhat with the change from porphyry and granodiorite to monzo-~
nite,

Drill Hole 54304

Diamond drill hole 54304 is 600 feet sonth of hole 54308, The
drill logs indicate that it is meinly granodiorite with two
short sections of hornfels (275.8 to 329 and 336 to 361).

The assay results can be summarized as follows:

19 to 204 (185 feet)} -- 0.19 Cu, 0,022 Mo
21k to 305 (101 feet) -- 0.23 Cu, 0.057 Mo
305 to 35L { 46 feet) -- 0,13 Cu, 0,023 Mo
351 to 421 ( 70 feet) —-- 0.2k Cu, 0,055 Mo
421 to 503 ( 82 feet) -- 0.1k Cu, 0.027 Mo

There does seem to be a central section with grades comparable
to that of holes 54303 and 54308 to the north, excepting thab
the hornfels part (309 to 351') has lower values.

Drill Hole 54301

This hole was collared in monzonite and drilled easterly towards
the porphyry center. Most of the core in the hole is logged as
nmonzonite, MNote that this hole drills into one of the small
local copper-molybdenum highs in the litho chemlstry map., The
assay results are summarized as follows:

35 to 255 (190 feet) -~ 0,13 Cu, 0.019 Mo
225 to 387 (162 feet) -~ 0,16 Cu, 0.038 Mo
387 to 440 ( 53 feet) -- 0,05 Cu, 0.02 Mo
There dogs not seem to be any trend or increase towards the
acid center and there is no obvious relationship to rock type
as most of rock is monzonite.
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Drill Hole 54309

Thnis hole was drilled from the western side easterly towaras
the stock; however, it remained in volcanics throughout (10' to
150'). Copper values were in the order of O. 05% and molybdenum
values were in the order of 0.004% with no obviouns trends in
either metal, There do=s seem to be a reentrant of the vol-
canic rocks protruding eastward into the stock complex., The
lithochemical maps indicate a geochemical low in this area.
However, this is based on an extrapolation of the surrcunding
values; there are actually no samples near the drill hole,

Drill Hole 54306

This hole, alsoc on the east side of the stock, collars in the
volcanics and drills westward into the monzonite, Copper values
in the volcanles are generally less than 0.05% whereas the
copper values in the monzonite are generally between O.1 and
0.15%. Molybdenum values show no good correspondence to rock
type, but are low (0,005 to 0.025% Mo). .

2
Drill Hole 54308

This hole is situated in the northeast part of the stock.
According to the geological mep and the logs the hole is collared
in porphyry-granodiorite and stays in this rock throughout., It
is poorly mineralized and the mineralization shows no definite
trend, Copper throughout is about 0.1%  The molybdenum in the
upper 400 feet is about 0.15% Mo and in the lower 100 feet is
about 0, 02% Mo,

Drill Hole 54307

Four drill holes were collared in the western part of the stock.
These will be revieved starting on the north and working south-
ward,

Hole 54307 is collared in porphyiry, drills westerly and remains
in porphyry throughout (157 feet). Note that the hole is
practically outside of the geochemical anomalies for. copper and
molybdenum, Copper values are in the order of 0,05% and molyb-
denum values are in the order of 0.006%, Nobe that the map
shows this in an area of monzonite and in the vicinity of a
porphyry dyke,

Drill Hole No. 10 (s4mio)

According to the geological map this is a short drill hole
collared west of the south porphyry dyke and drilling easterly

«../25




-15-

into this dyke. The hole only went to 38 feet with rock recovered
between 32 and 38 feet., The upper 5 feet of this intersection
¢ probably is monzonite. The molybdenum content of the lower 1 foot
(;O is 0.001%

Note that this hole is placed on the edge of the copper geochemical
anomely,' just off the southwest edge of a local copper-molybderium
high,

Sumary of Drill Results

In conclusion, the best mineralization occurs in the monzonite

and in holes 54303 and 54308 in the east part of the stock. AL
this place, there is some complexity in the contact between the
central acidic part of the stock and the surrounding monzonite,
Good mineralization is also found in the monzonite for about

200 feet in hole 54304 to the south; but the values have decreased
in hole 54305 to the north.

In the northeast part of the Intrusive Complex (holes 54305 and
s4302) the values are much lower. The four short holes drilled
in the west part of the Complex failed to intersect good grades,
even though one of the holes (5h302) crossed a local copper-
molybdenum lithochemical high.

™,
*-\O CONCLUSTIONS

1. Mineralization on the Bear Lake property is associated with
the Intrusive Complex which is about one mile long and one-
half mile wide and is composed of a variety of igzneocus rocks
incluvding equi-grapular types (monzonite, grancdiorite, and
alaskite) plus a variety of quartz-feldspar-porphyries, This
stock or Imftrusive Complex does have somevwhat of a zonal
picture with the more acidic porphyries predominantly in the
center and separated from the volcanic rocks by quart-
deficient monzonite. However, the textural differences in
these various rock types imply a number of intrusions rather
than a stock, zoned in place by erystallization,

2, The geochemical and geophysical maps show patterns with the
classical doughnut shape, However, some pattern$s are asym-
metric and indicate preferable targets in the east part of
the Intrusive Complex, The limited alteration study sup-
ports this trend,

3. lMineralization includes copper and molybdenum both of
which have largely formed contemporanecusly. They occur in
the same guartz veinlets., The best copper-molybdenum values
over a significant intersection are about 0.25% Cu plus 0,06%

Yo,
_O )
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This deposit has some characteristics of the cale-

alkalic porphyry coppers and some characteristics of the
alkelic copper deposits of British Columbla., The quartz-
rich nature of many of the intrusions and the high content
of molybdenum are characteristic of the cale-alkalic
porphyry-copper deposits whereas the guartz-deficient mon-
zonite, which hosts most of the mineralization, the lack of
abundant pyrite with the mineralization, the lack of gbundant
sericite in the system, and the presence of hydrothermal
alteration which is mainly K-feldspar plus biotite are
charactertistic of the alkalic or diorite copper deposits.

The high Mo to Cu ratio is unusual for North America, The
few deposits which have similar high ratios include Brenda
in British Columbia and Mt. Tolman in Washington.

The best metal sections obtained were in holes 54308 and
5430$.3 These include a section approximately 500 feet
across {assuming vertical dip and north-south strike) with
an average assay of 0.27% Cu plus 0.06% Mo. Hole 5L30k,
collared 600 feet south of hole 54303, encountered about
170" of similar grade mineralization, Hole 54305, collared
about 600' north of hole 54308, encountered lower, but
significant values,

The remainder of the arill holes in the western and north-
eastern parts of the Intrusive Complex had low values,

One should compare this mineralization with typical porphyry
copper grades in British Columbla. The following grades
are copied from the report by M.J. Gidluck, October 10, 1974

Mines and Deposits MT. Cu. Ho.
Brenda " 15k 0.18 0.043
Endako 1ok — 0.086
Gibralter - 358 {4 pits) 0.373 0,01
Granisle 75 0,43 -
Adanac 10k - 0. 096
Valley Copper 1,000 0, b6 -
Casino 179 . 0.37 0,023
Highmont 150 0.284 0,031

If one assumes a vertical zone of mineralization which is
500 feet wide along section 00 (holes 54303 and 54308) with
170 feet of similar grade mineralization in hole 54304, but
extending only one half the distance northward to 54305
(where the mineralization is lower grade), then one counld
estimate in the order of 30,000 tons per vertical foot of
the good material. This would indicate a deposit of
limited size compared to other porphyry copper. However, es.
suggested above, this better mineralized zone has not been
delimited on the west, on the east, on the south or downward.
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The intersection quoted for holes 54303 and 54308 is very

good compared to the values fTor many porphyry copper deposits

in British Columbia. It is likely that some structural com-
plexity has caused these better grades and the trend to in-
creasing hydrothermal alteration in this area, However,

vhether this complexity is fracture preparation, irregularities
in the in%rusive contact or even an unroofed satellitic intrusion
is unknown.

The attitude of the mineralization, is unknowvm. The dip of
the mineralization is unknown; even the dip of the stock

is unknown, although Peto suspects that it may 4dip steeply
to the west, One suspects a northerly or northeasterly strike
parallel to the eastern contact of the stock; however, the
@rill results do not necessarily support this conclusion; the
mineralized zone could also extend westward from hole 54303
around the southern end of the acidic center into the over—
burden area between holes 54303, 54309, 54304 The mineraliz-
ation of hole 54308 has also not been delimited to the east.

RECOMMENDATIORS

1.

The good grade mineralization found in holes 54303 and 54308
mst be delimited by further drilling. For this purpose, a
Long Year Super 38 is recommended, using BQ or NQ core. This
drill would be capable of going to 2000 feet if necessary.

The limits and attitudes of the mineralized zone on section
00 should be established. For this purpose, one could drill
a hole inclined about 45° east and collared between 300 +o
LoO feet west of the collar of hole 54303. The advantage of
this set up is that one could then drill a hole inclined

ks° south to determine vhether the mineralization passes
around the south side of the acidie central part of the
Intrusive Complex. These two holes would also investigate
the area of widespread overburden mentioned under "CONCLUSTIONS™.
The second possibility is to set the drill up near or at the
collar of hole 53408, This hole, presently at 630', could
be extended to 1200, As the original hole is drilled with

" A core size and the new holes will drill with B or Q core size,

it may be necessary to re-drill the original hole or %o ream
it and extend it. These two alternatives should be investi-
gated as to relative costs. In re-drilling the hole, one would
have the advantage of a second intersection in the vieinity of
the highest grade hole. This would be important o a geologist
on the job who is trying to estimate grades of molybderm zand
cobper. From the same site, another inclined hole could be
drilled easterly to delimit the mineralized zone on its east,
The depth of this hole will depend on the estimates of field
geologist of the molybdenum and copper content. Another
intersection could be obtained from this same collar below
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the present hole 54308 with an inclination of 60° to 70°
westerly., Such & hole should be in the order of 1200', fThe
advantage of drilling from this site is that one would start
at a lower elevation and presumably intersect less of the
relatively barren, acidic central part of the Intrusive
Complex,

The results of the drilling along section 00 will determine
the location of subsequent holes, However, for the pur-
pose of budget estimates, I will suggest another east-west
section of drill holes LCO' to 600" to the north and another
section about 600' to the south (along the seme section as
hole 54304), If topography will permit, it will be best to
collar these holes near the foot of the step cliffs rather
than on top of the hill,

For the purposes of the budget, one should allow & minimum
of 3000" for section 005 2000' for section 4 + 00 north; and
about 2000' for section & + 00 south. Minimm footage
contracted for should be about 6000'; minimum budget should
allow for TO0O' with the option of inereasing it to 10,000
in the first season should enough encouragement be obtained
in the initial 6000' or TO00',

In conjunction with the drilling to delimit the better grade
mineralization in the vicinity of hole 54308, cne must give
some further consideration to the remainder of the Intrusive
Complex, Although the drilling done in the northeast and

the western parts of the Intrusive Complex have been dis-
couraging, the drilling has not been sufficient to completely
write off this part of the property. -Further appraisal of
the data should be part of the program., Additional rock
geochemistry and possibly even a selected few shallow drill
holes may be necessary.

Following are a few suggestions on exploration technigues
for porphyry deposits:

a. Generally rock geochemistry is preferred to soil geo-
chemistry if sufficient outcrops are available., 1In
places on tops of mountains felsenmeer can somstimes
also be used, Rock geochemistry is less subject to a
number of weathering wvariables and it is generally more
definitive in pointing to a target.

b. When collecting rock chip samples from the surface,
elways retain a good hand specimen., This can then, if
needed, be used for further examination of the rock
types or for petrographic work. Such specimens should
be saved until work on the property has been completed
as they are as wvaluable as core.
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A geochemical map should always have the velues, even

i{ there are synbols for wvarlious value ranges. This
allows an exploration geochemist or geologlst to readily
detect mistakes in analytical analyses; it ellows other
geologists to interpret the values sccording to their
own methods; and it is required when submitting such
reports for assessment work,

In porphyry-copper exploration, rock types and the
elteration are very important. Even the experienced
porphyry copper geologist often misnames or misinter-
prets such features until he can check then by some
petrographic work, Thus it is necessary to split the
core and retain half the core rather than anelyze the
complete core retaining only a skeleton selection.
Splitting of the core need not introduce sampling errors
if it is done carefully. HMoreover, should & deposit of
possible ore grade be encountered, the initiel driliing
will be checked by considerable more drilling with a
greater core size. TFor this subseguent drilling, all
of the core can be used for analyses and extraction
tests,
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APPENDIX I

— NWOTES FROM ALTERATION STUDIES
S Borebole S4%02 @101t
B Section 54302-101, 6" Probably a leucocratic porphyry or possibly a

guarvz~feldspar porphyry dyke. TPlagioclase is altered to kaolinite
plus sericite varying in places from low to almost complete alter-
ation. A quaritz veinlet is present and it may have some associated
secondary hydrothermal K-feldspar; however, this could also be late
magmatic K-feldspar. There is minor secondary fine-grained biotite.
About 60% of the biotite has been altered to chlorite plus calcite
plus opagues,

Section 54302-117% Alaskite. In Places there is slight alteration
of the plagioclase to sericite plus clay.

Section 54302-131% Granodiorite. All of the minerals are fresh
including the plagioclase, biotite, and hornblende.

Section 54302-280% This is hornfels containing fragments. Tt is
in contact with some granodiorite which has minor clay dusting
on the plagioclase,

Section Sh302—2012 Alaskite, Cult by gquartz veinlets and stained
in the lab by H.F. There is some sericite-clay alteration on some
of the plagioclase.

. Section 5h302—28h.h2 This is from a quartz-feldspar porphyry dvke.
ij(:) The plagioclase is nearly all fresh, There is some biotite alter-
ation of hornblende and there is up to 25% alteration of biotite and
up to 100% alteration of hornblende to chlorite.

Section 5#302—3002 Monzonite with fresh plagioclase. The K-feldspar
throughout is magmatic. There is some fine-grained biobite in places,
Part of it is aleng fractures which cross plagioclase crystals and
paxrt of it is the replacement of hornblende. The primary biotite and
most of the hornblende is fresh and has not been chloritized.

Section 5&302—3h02 Monzonite, One end of the section, where there

are some quartz veinlets, has been stained with H. F. The other end

of the section shows magmatic K-feldspar and fresh plagioclase. The
hornblende is largely replaced by fine-grained biobtite.

Section 54302-359.5: This is a quartz-feldspar-porphyry dyke. Most
of the phencerysts of plagioclase, hornblende, and biotite are all
fresh. At one end of the section there is some secondary, fine-
grained biotite which occurs along fractures, around some of the
Plagioclase phenocrysts, and within some of the matrix.

Section 54302-40k, 77 This is alaskite with local, low to moderate,
kaolinite-sericite alteration of some of the plagioclases, There

) are also some local patches of muscovite-caleite. These are probably
—~ <;> altered biotite crystals,




Section 5&302—h09.5; This is probably = quartz-feldspar-porphyry
dyke. The plagioclase has minor clay-sericite alteration in
places and some of the biotite and hornblende phenocrysts are -
eltered slightly to chlorite.

Section 54302-428° This is monzonite with fresh plagioclase =nd
biotite and is also altered to fine-grained biotite in other
Places. There is no chlorite alteration of the mafic minerals,

Section 54302-495% Probably grancdiorite generally with fresh
plagioclase. This plagioclase has minor sericite with clay

alteration near guartz veinlets. Fine-grained biotite occurs in

a fracture which crosses a plagioclase phenocryst; it also replaces
some of the hornblende. K-feldspar replaces part of the plagioclase.
Abundant fine-grained biotite in one end of the sections is associated
with K-feldspar and both of these appear to be hydrothermal. There

is a crushed zone or veinlet with fine-grained biotite and some fine-
grained (or crushed) K-feldspar with abundant carbonate. -

" Section 5430L4-70% Granodiorite. Some rims of K-feldspar on plagioclase

crystels may be late magmatic. Quartz veinlets occur with associated
K-feldspar. There is minor sericitization of Plagioclase near the
quartz veinlets. There is some bioctite alteration of hornblende and
minor chloritization of biotite,

Section 54304-90% Granodiorite which is generally fresh, There is
minor clay dusting and some scattered sericite on the plagioclase
crystals and the hornblende is partly altered to secondary biotite,

One end of the section has an area of secondary K-feldspar which has

no associated quartz veinlet., There is, however, abundant secondary
biotite and some sericitization of the Plagioclase near this X-feldspar.

Section 54304-270° Grancdiorite which has fairly pervasive and
widespread slight alteration of the plagioclase to sericite-clay.
Much of the hornblende has been altered to secondary fine-grained
biotite and much of the biotite is altered to chlorite, A veinlet of
quartz-sulphide-carbonate with irregular selvages of K-feldspar and
sericitized plagioclase cuts the section.

Section 5430k-290" This is biotite hornfels which is described else-
where, , .

. g3
Section 54308817: This is also biotite hornfels.

Section 5&30&-356? Granodiorite with generally fresh unaltered
crystals, This is cut by a K-feldspar-pyrite veinlet. Adjacent to
the veinlet the plagioclase is sericitized and the bictite is altered
to chlorite,

Section 5#30&-3962 This is granodiorite cut by some mylonite (?)
veinlets. A biotite veinlet cuts the section and adjacent to it

the plagioclase is altered. The sericitization of plagioclase is
low awvay from the veinlets,
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Section 54304-454¢ This is en unusuel rock and could be a completely
altered fine-grained hornfels:

Section 54304-4867 A quartz-feldspar porphyry dyke with an erratic
matrix (variations in crystal size), In places the plagioclase pheno-
crysts are altered to secondary biotite and clay. This is very

unusual and is the only section noted with secondary biotite alteration
of plagioclase. Quartz veinlets with coarse XK-feldspar selvages and
with some carbonate occur. Biotite and biotite after hornblende are
largely altered to chlorite,

Section 54308-25: Monzonite with good hydrothermal alteration. There

is a quartz veinlet with associated K-feldspar; however, in large parts
of the section there are late magmatic, poikilitic crystals., The
plagioclase generally has slight alteration to sericite-clay, but this is
moderate to high near the guartz veinlet. (Moderate alteration would

be 30 to 50%). There is secondary biotite with carbomate in a veinlet.
Some of the hornblende crystals have been completely replaced by

biotite, carbonate and opaques. The biotite and hornblende are

2ltered to chlorite in a few places,

Section 54308-85: Quartz latite porphyry - quartz monzonite porphyry

with matrix slightly coarser than the quartz latite. A guartz veinlet
contains some secondary XK-~feldspar and this K-feldspar also repleces
the adjacent parts of plagioclase crystals, The plagioclase crystals
are moderately to highly altered to sericite Pplus kaolinibte near the
vein, but, this decreases to unaltered crystals away from the vein.
Biotite is completely altered to chlorite and some carbonate near the
veinlet and moderately to highly altered in the rest of the sectiom.
The hornblende and also some of the secondary biotite in veinlets is
also altered to chlorite and carbonate, )

Section 5h308-1052 This is the same as the gquartz latite-quartz
monzonite porphyry of section at 85 feet but the biotite is lzxrgely
fresh. There is less secondary K-feldspar, but more alteration of
Plagioclase to sericite. The sericite also occurs in the veinlet.
Hornblende has been altered to biotite and this in turn has been
altered to chlorite,

Section 5h308-2152 This is monzonite and it is unusual in that the
Plagioclase crystals have been completely altered to kaolinite plus
some carbonate, The plagioclase of the matrix has been altered to
kaolinite, carbonate and sericite. The large poikilitie K-feldspaxr
crystals are late megmatic; however, the K-feldspar also occurs as
2 selvage to guartz veinlets., Biotite veinlets are present as
well as quartz-K-feldspar-carbonate-pyrite veinlets.

Section 5h308—255€ This is a monzonite cut by a veinlet of guartz-
carbonate-K-feldspar-pyrite. Adjacent to the veinlet, the plagioeclase
has been sericitized. There is secondary biotite replacing mch of -
the hornblende. Near the veinlet the biotite and hornblende are
chloritized, but, throughout the rest of the section, the biotite is
mostly fresh,




Section Sh308-3955 Monzonite cut by a veinlet of quartz-K-feldspar-
sulphide plus biotite, The K-feldspar in the veinlet is Very coarse
grained. Throughout the section there is carbonate-sericite-chlorite
alteration in patches. In places in the section there is low to
moderate alteration of the plagioclase to sericite plus carbonate,

Section 5&308-&155 This is monzonite with patches of secondary K- feldspar,

The plagioclase is highly altered to sericite. Biotite with some quartz
occurs in veinlets and the secondary biotite is partly altered to chlorite.

Section 5h308-535? This is a monzonite which is cut by a veinlet of

quartz-K-feldspar-sulphide~-carbonate, also containing some chloritized
secondary biotite. There is abundant secondary biotite in one end of
the section and some of this is chloritized.

Section 5&308—630? Granophyre from core logged as pegmatitic stringers.
The granophyre is in contact with monzonite and both are cut by quartz
veinlets, These quartz veinlets have associated K-feldspar and secondary
biotite., The plagioclase in the monzonite is sericitized.

Fs
Section W8B1-481l: This is a surface specimen from the intrusive complex
collected at 15+00N, 7+6E. It is the quartz latite porvhyry specimen
on which the classification has been based. It resembles the rocks
collected in the southern dyke. Whether or not the dyke passes through
this area of the stock or whether or not this is typical of most of
the central stock is not known. Most of the phenocrysts of biotite,
Plagioclase and hornblende are fresh; however, a few plagioclase pheno-
crysts are partially sericitized, Some of the hornblende is altered
to biotite and some of the biotite is altered to chlorite Pplus carbonate,

Id
Section W81-483: This is another specimen of the -porphyry collected
at 16+20N, 8+30E, It is a crowded porphyry and, beczuse of its fine-
grained phaneritic matrix, it is called quartz monzonite vrorohyry. The
large K-feldspar megacrysts do not show up in the hand specimen or the
thin section. The only alteration is in some hornblende which has
gone to biotite and some biotite which has gone to chlorite.

- F
Section W81-486: This could be monzonite, However, it has less
E-feldspar and more interstitial guariz than normal and therefore
is approaching the granodiorite. It is essentially unaltered. /}s*uoﬂjﬁ7+40£i)

Section 10N - 15E (A): This is another section of the guartz monzonite
porphyry. It is in confact with alaskite (2). There is no hydrothermal
alteration.

Section 1ON - 15E (B): This is probably alaskite cut by a quartz vein-
let. Much of the hornblende is altered to biotite a2nd some of the
biotite has been chloritized. The plagioclase is sericitized.

Section 25N - 10E: This is a contact between basalt and tuff. Both
have been metamorphosed to biotite hornfels,

P. P.R.-150: This is the specimen collected from the dyke extending (§g7voos/éﬂf5kxal
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south from the main intrusive complex, It is part of the series of
samples and specimens collected by Peto for the rock geochenmistry

study. The rock is the guartz latite porphyry with a very fine-
grained matrix. The plagioclase phenocrysts throughout the section
shows pervasive alteration to low or moderate amounts of sericite
and clay. The mafic minerals are completely altered to chlorite,
carbonate and opaques.

P.P,R.-155: This is also the quartz latite porphyry with the fine-

grained aphanitic matrix., The plagioclase phenocrysts ere fresh but
the mafics are mostly altered to chlorite plus opzqgues. (/%oos/ﬂnoosj

P. P.R.-156: This is the quartz latite porphyry. Most of the plagioclase

Phenocrysts are fresh; however, some are partly altered to sericite.
The mafics vary in alteration from slight to high in chlorite plus (1¢f toos )4459 .r)
cpagues,

P.P.R.-157: Probably granodiorite, but less interstitial cuartz than

the core specimens that have been examined. There is minor chlorite
alteration of the mafic minerals; however, the plagioclase is fresh., (//+co s.’/s-fo::cJ

P.P.R.-158: Granodiorite generelly with fresh plagioclase but with

some sericitization of plagioclase in parts of section., Some of the
hornblende is altered to biotite and subseguently to chlorite. { ool 2rooe )
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