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January 15,1976.

Dr.Earl D.Dodson,
Regional Geologist,
Chevron Standard Ltd.,
401 Marine Bldg.,

355 - Burrard St.,
Vancouver, B.C.

V6C 2G8

Dear Dr.Dodson,

Re: Alteration Investigation of Holes K13 & 14, Kim Claims
Kimberley Area, B.C.

The following relates to an examination of 54 thin sections
taken from specimens from the above D.D.Holes as follows:-

T.5.299-320. Specimens from K13 taken by J.R.Cranstone.

T.S.321-352., Specimens from K14 taken by J.W.Simpson.

(Note. 2 thin sections from each specimen were cut for
close identification of the various types of
sediments cut by Hole K1l4).

The detail of the 54 thin sections studied is given in the
accompanying notes and tables. Copies of the alteration drill
hole sections are also included.

For reference purposes, I am also including copies of my
previous reports on the area, dated Dec.7,1073, June 7,1972,
Mar.20,1972, and Dec.5,1969.

Description of Alteration Sections.

As this method is fully explained on page 2 of my report of
Dec.7,1973, I am not repeating it here, but I believe it to be
relevant to understanding the sections of Holes K13 and K14,
as well as the Legend.

Hole K13.

K13 was collared 1000 feet southwest of it's proposed location
due to overburden difficulties. Thus it did not cut the most
interesting area, but encountered much diorite.

However it showed an unexpected amount of alteration, not
only in the sediments, but also in the diorite. It is unusual to

find so much higher magnesium Chlorite (Item 5, Chlorite 1) in
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the diorite intrusives in this area. Further, the complicated
contact zone (Zone 2) shows many other favorable features (Items
4,6,7,8 & 9).

Thus I believe that Hole K13 was not a total loss, but
showed that the favorable alteration types are present in both
sediments and intrusives.

Hole Kli.

K14 encountered argillites and quartzites over it's entire
length (450 feet). The alteration features present in this hole
are very similar to those shown in Hole K10 (which are listed on
page 3 of my Dec.7,1973 report). This is particularly true with
regard to the presence of the Chlorite 1 porphyroblasts.

The only feature which is rather disturbing is the sudden
appearance of the higher iron chlorite (Chlorite 2) in Zone 2.
This might be due to an unusual amount of argillite in this Zone.
However the favorable type of biotite still persists (Item 4).

Zone 3 (387'-450') shows the most favorable alteration.
Thus I believe that Hole K14 strengthens my opinion that

the results shown in Holes K2 & 10 are persisting to the northwest
and that the deepening of Hole K14 is warranted.

I realize that much of the above may be inexplicable to you,
but am hoping that during your proposed visit to Toronto I will
be able to demonstrate the facts on which my opinions are based.

Accordingly I am holding this report and other material
until your visit.

Ly AT @

\ L;G(’ ] ‘AA/Q_///.
Peter Price, —
Consulting Geologist.
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KIM CLAIMS, HOLE K - 13.

T.S. # e 299 at 25°'.

Rating 2 - very good sectien to show a fine graiji,  quartzite
with no definite feldspar in background, which has been fairly heavily
altered by (1) fine grained sericite, and (2)well to heavy disseminated
porphyroblasts of moderate bi-refringent Chlorite 1 R.P. with some
pleochroic haloes. There is a trace of pyrite throughout section. Hazy
bedding appears to be 30deg. to core axis.

T.S5. # e 300 at 50°'.

Rating 1 - good section to show a change to an intensely altered
rock which now consists of fine grained carbonates, muscovite generally
in veinlets, and disseminated quartz grains. The specimen shows a
rusty carbonate vein sub-parallel to core axis, but the thin section
was cut from the non-rusted portion. NOTE no chlorite.

T.S. # e 301 at 75'.

Rating 1 - good section to show another change to a carbonated
and chloritic quartz diorite. There is heavy primary amphibole and
feldspar in background, and some quartz. Dominant alterations are
(1) heavy carbonates in veinlets and disseminations, and (2) a net-
work of veinlets consisting of low bi-refringent Chlorite 1 R.P. This
chlorite appears to have attacked the feldspar but not the amphibole.

T.S. # e 302 at 100'.

Rating 2 - very good section to show a heavily altered quartz
diorite. Dominant alteration is clinozoisite with some epidote. These
minerals have almost completely replaced the background feldspar.
Further they are always accompanied by low bi-refringent Chlorite 1 R.P.
Luecoxene is disseminated throughout section.

T.S. # e 303 at 125°'.

Rating 1 - good section to show the same rock but with changes in
alteration. Dominant alteration is epidote with minor clinozoisite.
There are veinlets and clots of high bi-refringent Chlorite 1 with
some mixed Chlorite 2. Some of the feldspars have altered to sericite
and there are also slight veinlets and disseminations of carbonates.

T.S. # e 304 at 150'.

Rock is an epidotized quartz diorite. It closely resembles
T.S.# 302, except that some of the feldspars have been converted to
sericite. Rating 0.

T.S. # e 305 at 175'.

Rock is a moderately altered quartz diorite. More background
feldspars remain unaltered, and there is a moderate amount of back-
ground quartz. Epidote is the dominant alteration, and is accompanied
by minor clinozoisite. There is only slight low bi-refringent
Chlorite 1 R.P. Rating 0.



T.S. # e 306 at 200"'.

Rating 1 - good section to show a change to a biotitic and
sericitic quartzite. Disseminated high bi-refringent green biotite is
extremely heavy. Sericite is also heavy, and is accompanied by slight
muscovite. Rock is banded normal to core axis. Cannot see any "spots".
NOTE no chlorite.

T.S. # e 307 at 225°'.

Rating 2 - very good section to show what appears to be a fairly
coarse grained quartz feldspar intrusive which has been intensely
altered. Dominant alterations are (1) heavy disseminated moderate bi-
refringent green biotite, (2) much disseminated carbonates, (3)
disseminated sphene? leucoxene?, and (4) a network of veinlets cutting
all the preceding consisting of low bi-refringent Chlorite 1 R.P.
with Chlorite 2 mixed. NOTE no sulphides.

T.S. # e 308 at 250°'.

Rating 3 - excellent section to show a fairly coarse grained
feldspar-rich intrusive, which has been heavily chloritized. High
bi-refringent Chlorite 2 with excellent pleochroic haloes (see especiall
1/2 way at 2.30 o'clock) occurs as a network of veinlets. The chlorite
is well crystallized. The only other alteration of note is dissem-
inated carbonates. Also occuring with the chlorite is disseminated
pyrrhotite.

T.S. # e 309 at 275"'.

Rating 1 ~ good section to show a change to a rock which consists
mainly of carbonates with some quartz. Specimen may come from a vein
sub-parallel to core axis. What the original rock was is indeterminate,
but there are patches (remnants?) of a fine grained siliceous rock
with tourmaline. NOTE no chlorite.

T.S. # e 310 at 300'.

Rock is a guartz vein with carbonates. It is probably another
part of the same vein described in T.S.# 309, but quartz is dominant
instead of carbonates. Rating 0.

T.S. # e 311 at 325°'.

Rating 1 - good section to show a change te an amphibole-rich
quartz diorite. Rock is only moderately altered as follows:- (1)
moderate bi-refringent Chlorite 2 occurs mainly as patches and with
disseminated pyrite, (2) moderate bi-refringent green biotite is
slight, often with pyrite, and (3) there is a trace of carbonates.

T.S. # e 312 at 350°'.

Rating 1 - good section to show an intensely epidotized quartz
diorite. Very little of the original diorite remains. The epidote
is extremely heavy and has completely obliterated the background
feldspars. The only other alterations are traces of carbonates,
moderate bi-refringent Chlorite 2 and much disseminated leucoxene.



T.S. # e 313 at 375°'.

Rock is an epidotized quartz diorite. It is amphibole-rich and
fairly heavily altered. Dominant alterations are (1) heavy clino-
zoisite and epidote in veinlets and disseminations, and (2) many
veinlets of moderate bi-refringent Chlorite 1 R.P.. There is some
replacement of amphibole by Chlorite 1. Cutting the section east-west
is a vein consisting of quartz and feldspar with much granophyre.
Rating 0.

T.S. # e 314 at 400'.

Rock is quartz diorite. Alteration has changed and is only
moderate. There is no clinozotsite, epidote or chlorite, the only
alteration of note being veinlets and disseminations of carbonate.
Rating 0.

T.S. # e 315 at 425'.

Rating 1 - good section to show a change to an intensely altered
quartz diorite. Alteration is intense and resembles that in T.S.# 313
as follows:- (1) dominant alteration is clinozoisite and epidote in
veinlets and disseminations, and (2) low bi-refringent Chlorite 1 R.P.
in veinlets and disseminations. There is no carbonates.

T.S. # e 316 at 450°'.

Rating 1 - good section to show a quartz diorite which shows less
primary amphibole than usual, and in general is only moderately
altered. Alteration consists of (1) clinozoisite and slight epidote
in veinlets and disseminations, (2) carbonates mainly in veinlets, and
(3) patches and veinlets of moderate bi-refringent Chlorite 1 R.P.
with some Chlorite 2 mixed.

T.S. # e 317 at 475'.

Rock is a moderately altered quartz diorite. It closely resembles
T.S.# 316 with the exception that there is no carbonates. Rating 0.

T.S. # e 318 at 500°'.

Rock is an altered amphibole-rich quartz diorite. There is more
amphibole than in any of the preceding sections, but the alteration is
similar to T.S.# 316, except that Chlorite 1 R.P. shows low bi-
refringence, and there is much more leucoxene. Rating 0.

T.S. # e 319 at 525°'.

Rating 1 - good section to show the usual quartz diorite but with
much heavier alteration. Besides the usual clinozoisite and epidote,
there is much secondary amphibole. Vienlets and disseminations of very
low bi-refringent Chlorite 1 R.P.occur throughout section but moderate
bi~-refringent Chlorite 1,well crystallized,occurs on the borders of a
late quartz carbonate veinlet.

T.S. # e 320 at 550°'.

Rock is an intensely altered amphibole-rich quartz diorite. Alter-
ation is extremely heavy, but unlike previous sections,epidote 1is
dominant rather than clinozoisite. Further Chlorite 1 R.P. §thsrv¢;y
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HOLE K - 14.

T.S. # e 321 at 75°'.

Rating 1 - good section to show a sericitic and carbonated fine
grained quartzite. Sericite is extremely heavy and occurs both as
disseminations and in bands, which probably represent bedding.
Carbonates are fine grained but are heavy and disseminated. Low bi-
refringent biotite and tourmaline occur throughout the section. The
northeast corner of section is well pyritized, and there is a trace
of ZnS (see especially 1/4 way at 7.30 o'clock).

T.S. # e 322 at 75"'.

Rating 1 - good section to show a carbonated and sericitic fine
grained quartzite. Carbonates in disseminations and veinlets are
heavier than in T.S.# 321. Sericite is less, but low bi-refringent
biotite is more plentiful. Pyrite is the only sulphide and occurs
mainly in a veinlet with carbonates.

T.S. # e 323 at 100°'.

Rock is a carbonated quartzite. It is slightly coarser grained
than T.S.# 321, and there are definite changes in alteration as
follows:- (1) carbonates are dominant, (2) there is only as trace
of sericite, and (3) there is no biotite,tourmaline or sulphides.
Rating 0.

T.S. # e 324 at 100°'.

Rock 1s a carbonated quartzite. It resembles T.S.# 323 in all
respects. Rating 0.

T.S. # e 325 at 125'.

Rating 1 - good section to show a change in rock and alteration.
The rock is a fine grained banded argillite. Extremely heavy sericite
is the dominant alteration, together with much disseminated carbonates.
Carbonates also accompany pyrite, which occurs in minute beds. High
bi-refringent Chlorite 1 occurs as two types:- (a) as porphyroblasts
disseminated throughout the section, and (b) accompanying the pyrite
and carbonates. There is also much fine grained low bi-refringent
biotite in some beds, together with tourmaline.

T.S. # e 326 at 125°'.

Rating 1 - good section to show a sericitic banded argillite.
It resembles T.S.# 325 in all respects.

T.S. # e 327 at 150'.

Rock is a sericitic banded argillite. It resembles T.S.# 325
but there are some changes in alteration. As usual, sericite is
dominant, but there are porphyroblasts of muscovite. Pyrite occurs
in minute beds and is accompanied by carbonates and a trace of high
bi-refringent Chlorite 1. There is no biotite, and only a trace
of tourmaline. Rating 0.



T.S. # e 328 at 150°'.

Rating 1 - good section to show essentially the same rock as in
T.S. # 327, but with definite changes in alteration. Dominant alter-
ations are (1) heavy carbonates disseminated throughout section and
occuring in definite veins with pyrite, (2) sericite is again very
heavy, but there are no porphyroblasts of muscovite, and (3)
veinlets containing pyrite and carbonates also show much quartz.
Rock is dark colored due to closely spaced thin bands of gunk.
NOTE there is no chlorite.

T.S. # e 329 at 175°'.

Rating 1 - good section to show a change to a sericitic and
biotitic contorted argillite. Rock has a brecciated appearance, but
this is due to microfaulting. Sericite and low bi-refringent biotite
are extremely heavy, the latter generally in bands. Pyrite as veinlets
and disseminations is associated with carbonates. The veinlets often
occupy microfaults. NOTE no chlorite.

T.S. # e 330 at 175"'.

Rating 1 - good section to show the same contorted and micro-
faulted argillite, but with some changes in alteration. There is no
biotite. Sericite is extremely heavy, and there is much more carkon-
ates than in T.S.# 329. Mainly they are fine grained and dissem-
inated, but there is a definite association with fairly heavy pyrite
mainly in veinlets. Again no chlorite.

T.S. # e 331 at 200°'.

Rating 2 - very good section to show a thin bedded argillite
in which the dominant alteration is sericite. There is negative to
heavy pyrite, generally associated with carbonates, and high bi-
refringent Chlorite 1. The latter also occurs as porphyroblasts
throughout section. NOTE cannot see any sphalerite in section, but
geochem shows 370 p.p.m.

T.S. # e 332 at 200'.

Rating 2 - very good section to show a rock and alteration
very similar to that in T.S.# 331.

T.S. # e 333 at 225'.

Rock is a thin bedded sericitic argillite. Extremely heavy
sericite is the dominant alteration, but there are also porphyro-
blasts of muscovite as in T.S.# 327. Pyrite occurs along beds and
in veinlets with quartz and carbonates. NOTE no chlorite. Rating 0.

T.S. # e 334 at 225'.

Rock 1is a thin bedded sericitic argillite. It resembles T.S.#
333 in all respects, except that there is a pyrite veinlet cutting
the bedding at about 70degs. and obviously occupying a micro fault.
Rating 0.



T.S. # e 335 at 250'.

Rock is a fine grained quartzite. Rock is relatively unaltered,
the only unusual feature being disseminated fine grained minute
crystals of muscovite. Sericite is only slight, but carbonates occur
in veinlets with pyrite. Rating 0.

T.S. # e 336 at 250"'.

Rock is a fine grained quartzite. It resembles T.S.# 335 in
all respects. Rating 0.

T.S. # e 337 at 275°'.

Rating 1 - good section to show a change in rock and alteration.
The rock is a finely laminated argillite. Alteration is as follows:-
(1) heavy disseminated sericite and rods of muscovite which are often
altered to high bi-refringent Chlorite 2, (2) heavy disseminated high
bi-refringent biotite, and (3) minute veinlets of quartz and moderate
bi-refringent Chlorite 2.

T.S. # e 338 at 275"'.

Rating 1 - good section to show a change to a somewhat different
rock and alteration than in T.S.# 337. The rock shows not only beds
of fine grained argillite, but also some coarser grained beds.
Alteration is as follows:- (1) the same heavy sericite and rods of
muscovite altered to high bi-refringent Chlorite 2, (2) high bi-
refringent biotite varies from slight to heavy, the latter in the
coarser grained beds, and (3) porphyroblasts of low bi-refringent
Chlorite 2. One late veinlet containing pyrite also shows a trace of
ins.

T.S. # e 339 at 300'.

Rating 1 - good section to show a change to a chloritized and
biotitic quartzite. Moderate bi-refringent Chlorite 2 is the dominant
alteration, occuring as three types:- (a) porphyroblasts, (b) alter-
ation of biotite, and (c) minute veinlets. Low bi-refringent biotite
varies from slight to heavy. Sericite and muscovite are minor.

T.S. # e 340 at 300'.

Rating 1 - good section to show a chloritized and biotitic
quartzite. It resembles T.S.# 339 in all respects, except that the
moderate bi-refringent Chlorite 2 shows some pleochroic haloes.

T.S. # e 341 at 325'.

Rock is a chloritic and biotitic quartzite. It resembles T.S.#s
339 and 340 closely, except that there are more veinlets of low bi-
refringent Chlorite 2. Rating 0.

T.S. # e 342 at 325°'.

Rating 1 - good section to show a change to a quartzite in which
the only alteration of note is heavy moderate bi-refringent Chlorite 2
in disseminations and veinlets. NOTE there is no biotite, sericite
or muscovite.



T.S. # e 343 at 350'.

Rating 1 - good section to show a change to a heavily sericitic
argillite ? with quartz chlorite veinlets. It is difficult to determine
if this rock is an argillite due to the fact that it has been intensely
sericitized. Cutting this rock are veinlets consisting of quartz,
moderate bi-refringent Chlorite 2, muscovite, and a trace of tourmaline.

T.S. # e 344 at 350'.

Rating 1 - good section to show the same heavily sericitic
argillite, but with only vague occurrences of veinlets so prominent
in the previous section. Moderate bi-refringent Chlorite 2 occurs
mainly as an alteration produtt of muscovite, and minor low bi-
refringent biotite.

T.S. # e 345 at 375'.

Rock is a chloritized quartzite. Moderate bi-refringent Chlorite 2
is the dominant alteration, and occurs as disseminations and in
veinlets with quartz and carbonates. There is some replacement of
low bi-refringent biotite by Chlorite 2. Sericite and muscovite
are minor. Rating 0.

T.S. # e 346 at 375°'.

Rock is a chloritized quartzite. It resembles T.S.# 345 closely
with the exception that, if there was biotite, it is now altered to
moderate bi-refringent Chlorite 2. Rating 0.

T.S. # e 347 at 400'.

Rating 2 - very good section to show a change in both rock and
alteration. The rock is a sericitic thin bedded argillite with
sub-parallel bands of gunk. Low bi-refringent biotite varies from
negative to well, and appears to be confined to individual beds.
Pyrite is fairly heavy. Low bi-refringent Chlorite 1 R.P. occurs
both as disseminated porphyroblasts and with pyrite, with a trace of
pleochroic haloes.

T.S. # e 348 at 400°'.

Rating 2 - very good section to show a sericitic and biotitic
thin bedded argillite. It is similar to T.S.# 347 except that high
bi-refringent biotite is much heavier. There are many low bi-refring-
ent Chlorite 1 porphyroblasts. Two carbonate veinlets cross section
which are "rimmed" by low bi-refringent Chlorite 1, and show a
trace of ZnS.

T.S. # e 349 at 425'.

Rating 1 - good section to show a change to a biotitic and
chloritic argillite. Low bi-refringent biotite is extremely heavy.
There are many porphyroblasts of high bi-refringent Chlorite 1. The
same chlorite accompanies disseminated pyrite and shows some pleo-
chroic haloes. Sericite is not as heavy as in preceding sections.



T.S. # e 350 at 425°'.

Rating 1 - good section to show the same rock as in T.S.# 349
and similar alteration, the only exception being that besides the
high bi-refringent Chlorite 1 porphyroblasts, there are many low
bi-refringent Chlorite 1 "spots". These show some pleochroic haloes.

T.S. # e 351 at 450'.

Rating 1 - good section to show a change to a biotitic fine
grained quartzite. Low bi-refringent biotite is extremely heavy, but
there is much less sericite. Fairly heavy pyrite occurs in bands.

It .s often associated with gcarbonates and moderate bi-refringent
Chlorite 1. There are a few Chlorite 1 porphyroblasts.

T.S. # e 352 at 450'.

Rating 1 - good section to show a rock which is similar to
T.S.# 351, but with very little pyrite. As before, low bi-refringent
biotite is extremely heavy, but in this section there are porphyro-
blasts of carbonates accompanied by moderate bi-refringent Chlorite 1.
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Decemkber 7,1973.

Mr.J.D.Barvie,

Co~-ordinator,

Business Deve opment Dept.;—
Imperial 0il i.td.,

111 -~ St. Cla. r Ave.¥W.,
Toronto 7, On-::.

Dear Mr.llarvi.:,

Re Recent Drilling, Kim Claims, Kimherley Area, B.C..

A memorandum written by G.deMille (received Ly me
in June 1973), cournled with a study of thin sections taken
from surface specimens from Claim 54, and those taken from
Holes K10 and K11l (drilled in 1973), has caused me to re-
evaluate my ovninions regarding these claims.

The 74 thin sections were cut from specimens as
follows: -

T.S5. 225-241. Surface specimens collected by
J.S.Scott in the north west area of
Claim 54.

T.S. 242-281 Specimens taker. from Hole K11 by
J.R.Cranstone.

T.S. 282-298 Specimens taken from Hole K10 by
J.R.Cranstone.

The examination of the above thin sections has
prompted me to re-assess all tre data from the holes drilled
previously on the Kim Claims (k1,2,4,5,7,8 & 9), together
with that gained from surface specimens. (see Reports dated
Dec.5,1969, March 20,1972 and June 7,1972).

This led to a re-calculation of the data, and the
plotting of new alteration sections of all the drill holes.
For comparison onurnoses, I have done a similar re-calculation
etc. of the results obtained from my study of the alteration
types showin. by the holes drilled on the Rimrocl ground.

The detail of the 74 thin sections listed above is
given in the accompanying notes and tables. Coriies of the new
alteration drill hole sections are also included,
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Descrintion of New Alteration Sections.

The attachred Alteration Sections follow the same method
used in a large number of other areas. As you are familiar
with this method, it is unnecessary to give the details here.
However, the order of the 17 items given in the Leagend requires
some explanation.

Items 1 (Zn), 2 (Pbk) and 3 (Cu) result from the geo-
chemical assays done on a%l core specimens from the holes
drilled on the Kim Claims.-9nly those results whict showed
at least twice background or better for these three metals
are considered. The rest of the items (4 to 17) are arranged
ir what I believe to be a descending order cf impoxrtance.

“rom my present intensive work on the biotite group,
I helieve that there is a direct relation between Liiotite
with a higher magnesiumr ceontent (Item 4) and chlorite with a
similar higher magnesium content. (Chlorite 1) (Item 5).
Purther, I helieve that an incrcased amount of these two
tvpes appearing together is favcurable. This stems from my
work done on srecimens I collected from the alteration
present in the han;ing wall of the Sullivan orebody.Con-
versely, the higher iron type hiotite and associated higher
iron type chlorite (Chleorite 2) are unfavourable. Hence these
two items are listed as Nos. 11 and 12.

Items 6 and 7 relate to favourable variations in the
chlorites. Items 8 to 1{ are, I believe, arranged in a descen-
ding order cf importance. The placing of the "spots” (Nc¢.10)
found in the South Area is still dehatable., Items 13 to 17
are in the orcer of least importance.

K~1l was collared 500 feet southeast of Hole ¥-~1 and
roughly on the same azimuth and a similar dip (see fection).
Both collared in highly altered diorite, but the dicrite in
F-11 showed more mineral..zation.

It is probable tha: a fault occurs between these two
holes which may e the northeast extensicn of the large fault
(shear) zone mapred by J S.Scott where it outcrops 1600 feet
to the southwest. If thi 1is true, then t is nossible that
considerable movoement ha: taken place on this fault.. The
horizontal comporent is '.nknown at preselt, but the vertical
component is &t lecast 30! fecet - east sice up.

If this is true, then the different zones shown on
section in Hole K~11 have rough cocunterparts in Hole K-~1l., This
also might explain why both holes bottomed in a "spotted" zone
(Zones 6). There has always bheen some difficulty in assigning
a dip anéd strike to the contact of the "spotted" zone (see
report Dec.5,1969 »p 12-14), but it is now obvious that it
differs markedly from the dip and strike of the Aldridge sed-
iments, and also that of the diorite dykes.
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T sheuld alse e noted that licles K--1 and K-11 show much
more gecchem. Zn. anc PL. than that shown by lcles K-5 and
K-35 (sce section).

HOLY K-10,

Hole K-10 was drilled approximatzly 1100 feet due south
of Fole K-9 at a dion of 55° and azimutn due west. It's length
was only 410 feet. Hole ¥-10 is somewhat remarkable in the
fcllowing respects:- - —

(1). It showed more sulphides than ary hole drilled
tc date,

(2). In general it sh.wed the best geochem. Zn.
(see section).

(2y. The dominant alteration is Chlorite 1 with a
nreponierant hal.it of pornhyroblasts (see notes and tables).
This tsme, I know, occurs in close association with the
cullivan orehc iy (3ee also Congress Rrochure, n.32 (copy
attached)), and was also found by me in the hanging wall of the
orchody.

(4. It is of interest to note that this type of
Chlorite 1 was predominant in Hole K~9 (see notes and tables,
T.S.N0o5.165~171), and in Scott's surface sampling in Claim 54
(see especially T.5.Nos.238-241).

(5). Lastlv, the amount of lcow iron hiotite in
Hole ¥-10 is ncotalle,.

Definition of North and South \reas.

The Adriiling done to date on the Kin Claims (exceot Holes
¥-2 and K-4) is confined to two widely sejarated areas. (Note
distance from Hole ¥-11 to Hole K-7 is roaighly 8000 feet). These
are here call«d North Area and Soutn Area.

The Soutn Arsa (also called the Lon: Pine Hill area)jncludes
Holes K-1,K-5,K~8 and K-~11. The North Are: includes Holes K-7,K-9
and K-10, also smrecimens from Claim 54 a:d those from Claim 166
(North Shear Zone ~ see renort March 20/72,n.3).

In the folleowing discussion the two areas are referred to
in this way.

Ceneral considerations.

None c¢f the arilling cdone to date has intersected (a) any
commercial sulnhides, anc (b) no alteration zone which can be
classeé as of nrire interest.
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I believe tnat any such results from the drilling done to
date, (which after all is near surface, somewhat "blind" and
widely spaced) would he too much to expect under the circumstances.
The area is too well known and has been thcoroughly studied, not
only by Cominco geologists. but also those from other well known
mining companies.Rather, at the present time, more subtle alter=
ation changes shculd be looked for, which would not appeal to
people other than those really familiar with the Sullivan orebody
and the general area.

First, however, if the theory of ore genesis adhered to is
that of standard sea-bottom syngenesis involving one favourable
horizon (Lower Aldridge-liddle Aldridge contact), then all work
done to date should be judged in this respect. If this horizon
exists at all on the Kim Claims, then it is pertinent to form an
opinion as to where and at what depnth it might occur. In this
respect a discussion of George deMille's memoc is relevant.

His memo states that on examining Kim Cores (South Area?)
Cominco geologists "are of the opinion that the Aldridge section
cut is lower than we had suspected, probably Lower Aldridge,
comparable to sections beneath the footwall at the mine.”

This opinion raises almost impossible structural conditions.
If the South Areca rocks are below the favourable horizon, then
‘'not only the rest of the Lower Aldridge, but all of the Middle
Aldridge has to be "crammed" into an area which is not big enough
to accomodate it. This difficulty is overcome by postulating
" a north-northwest set of faults catting across the Kim Block
and separating Creston and Aldridge rocks on the surface east of
Lene Pine hill® (p.l) It i3 also stated (p.2) that "displacements
range to several thousands of feet (and must if the stratigraphic
determinations are approximately correct) but the direction of
motion is conjectural”,

If the theory of ore genesis has to adhere to the "favourable
contact" structurally, then all the above poses almost insurmountable
difficulties to intelligent evaluation of the Kim Claims. Then no
further work is warranted, and the claims should bte abandoned.

As you know, I have little faith in the theory of "standard
sea-bottom syngenesis". My views have been expressed in two previous
reports (Dec.5/69,».3 and March 20/72,pp.2 & 3). I agree that there
are features (banding etc.) in the Sullivan orebody that are
reasonably explained by such a theory, but there are a number of
other fcatures which pose questions that are not answered by it.

In this respuct, it is of int:a:rest to note that the Cominco
geologists see the same difficulties, These are expressed in the
Congress Irochiure pr.33 & 34 (copies of which are attached). Hence
the actual origin of the Sullivan r:mains debatable and I am still
staying with my criginal opinions.

If these cbjections to syngen:sis are valid, then some other
pocssibilities deserve consideration. They are:-

(1}. There may bLe, in othe: areas, no strict adherence to
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the "favourable horizon". In fact, it is entirely possible

the orebodies might ~ccur at any 1orizon - even in the Creston!
f realize that this statement would be classed as heretical

in some quarters, but I believe it to be true.

{2). VWhereas the dominant alterations in the hanging
wall of the Sullivan are alkite and chlorite {(urp to a height
of 800 feet above the orebody), littl2 is knoun about whether
alteration of interest persists furtha2r up into the hanging wall.
Therefore any alteration that is unusual and known to be located
near knoun ore is worth further investigation. It is also true
that if any of the above is wvalid, then future work should be
Lbased on these features, rather than a strict dependence on the

assumed lccation of the "fovourable contact".

Which area is the more favourable?

Based on the present information, I believe that it is now
possible to form an opinion as to which arca on the Kim Claims
is the more favouralle. On page 2 of this renort I have listed
the various alteration minerals in a decreasinc order of im-
nortance (see also the Legend).

On page 5A is a diagram to show the Relative Percentages of
Alteration Minerals occuring in all the thin sections from the
South and Morth Areas. It is obvious from this diagram that the
dorth Area is the more favoural:le at present. -

Another diagram (page S5B) is also included, which makes a
similar comnmarison of the Rimrock and the two Kim Areas. (Note that,
since no geocher was availab:le on Rinrock, the Kim Areas have been
re~calculated on this basiz). The sane trend toward the North Area
is shown, but alsc that the South Arza is better than Rimrock.

As stated albove, (».2) the placing cf the “spots"™ in the
South Area 1s debatalile, kbut even if they woere deleted entirely,it
would not changece the above noted trends to any great extent.

Conclusions.

I beliove that, rather than stopping 111 work on the Kim
Claims, further cxnloration (detailed mappiig, drilling etc.) is
varranted, cespecially if the akove noted criteria are applied.

At present I favour drilling deeper in, end also o the west
of, the uworth Area. However I am not entirely convinced that the
South Area shoull ¢ abandoned,

I would liie to discuss this vhole matter méwsonally with vou
and Fentor. Scott at vour convenience. I am sending a coosy of this
report to Doug Lavoer. \

/o L v
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IMPERIAL OIL LIAAITID - PRODUCING DEPARTMENT PETE PRICE

EEGIONAL OFTICE
MEMURARDUM

June 7, 1972
File: 82-G-12

T0: D. B. Layer
FROM: P. Price

RE : ROCK OyTCROP ON EASTERN HALF OF KIM CLAIMS - KIMBERLEY AREA, B.C.

On June 1 and 2, 1972, J.S. Scott and | made a reconnaissance
examination of rock outcrops in the abu. e noted area, Previously, | had
only seen the outcrops around Hole K.2, and | wanted to check the unusual
strikes and dips noted during the original visit. Another objective of
the trip was to check the possibility that there was an unconformity
between the Creston and the Aldridge formations. Further, | wanted to
examine outcrop at Hole K.9 and those further to the northwest, also
those to the west of Hole K.7. (Note: Numbers used below are claim

numbers of both old and new staking.)

Areo around and rorth of Hole K.2

Outcrops on Claims 49 and 30 are very numerous and show strikes
varying from N10°-LO°E and dips from nzarly vertical to 55°SE. The rocks
are thin bedded and fissile Aldridge. The outcrops on Claim 40 also show
the same features.

Starting on Claim 39 the area along the powerline and strectching
as far west as Claim 45 shows much out;roﬁ. Almost without exception these
outcrops show o North 25°-45%est strike and dips at 35°-40° northeast,
These rocks are siightly thicker bedded than those around Hole K,2.

Thus, there is a divergence of almost 90° in the northern part

of the area compared to the southern part. A disturbance of major

proportions is indicated. Whether this is due to folding or faulting is

uncertain at this time. In any case a re-examination and rc-mapping of
the area is warranted. There is far more outcrop than is indicated on the

original 1,000" to the inch preliminary map.

cal/2
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It should also be noted that all of Claims 15, 17, 19, 21, L5,
L6, L7 and L8, together with the southern halfof Claims 16, 18, 20 and 22
were not covered by the original g-avity and magnetic surveys.

The steep hill along the powerline going down to the road on
Claims 15 and 16 showed very thin bedded argillites with a northeast strike

and flat dips northwest., These rocks may be Creston. |If they are, there

is a definite unconformity -tm this area.
Also examined were numerous outcrops in the northwest corner of
Claim 16. Here the strikes are north to north 25°E with dips of 25° to the
east. They are fairly thick bedded Aldridge with a normal strike and dip.
With the exception of the zone near Hole K.2, on which a small
incline shaft was sunk, no areas of obvious rust or alterat:un were noted,.

(Hole K.2 did not cut this zone.)

Opinion:

In spite of the above, it is believed that this whole area
deserves a more careful look. The presence of a large disturbénce (fold?,
fault?) on the northwestern flank of the large magnetic anomaly overliying
a known intrusion is, | believe, sufficieit reason to re~examine the
original geophysics (gravity, etc.).

Further, since diamond drilling is necessary to hold these
restaked claims, a hole should be put down under Hole <.2 and on the same.
azimuth, At present, this hole need only be of sufficient length to hold
the ground provided it definitely intersects the zone on which the small

incline was put down.

Areas around Holes K.7 and K.9

The discovery of an intensely sheared and favouruably altered
zone on Claims 185 and 166 (sce my March report) prompted an examination
of the outcrops at, and to the northwest, of Hole K.9. The area in the
northwest corncer of Claim 54 shows many outcrops bit | did not see any
intense shearing or alteration in any of them., It is of course possible
that, if the strike shown in my March report is correct, it would pass
to the northwest of these outcrops. In any case these outcrops should be
re-mappcd in detail and sufficient specimens taken to detect any interesting

alteration,

e /3
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The cutcrop area west of Hole K.7 was also examined. Most
of the outcrops are diorite as would be expected from Hole K.7. The only
unusual feature noted was a pit showing a number of quartz carbonate
veinlets, whose strike is somewhat indefinite, and which did not appear
to carry any worthwhile mineralization. Interest in the wholz area
stemmed from the fact that Hole K.7 showed well above background values
in Cu and Pb coupled with favourable alteration. However, nothing was

gained from the outcrops séen which would lead to further worx.

Opinion:
i believe that, since Group 4 claims expire this year, an
inclined hole should be drilled from the outcrop area in the northwest

corner of Claim 54. This would at least test the possible northeast

extension of the shear zone described in my March report.

Note: An attempt was made to examine the Creston-Aldridge contact
shown on Rice's map along Mather Creek near Highway 93A.
Some outcrop was examined but high water in Mather Creek

prevented any fitm opinion as to an unconformity, etc,

T Peter Price

PP/gf



March 29,1972,

Mr.J.D.Harvie,

Coordinator, —
Fusiness Development Dept.,
Imperial 0il Ltd.,

111 - S5t. Clair &vaelW.,
Toronto 7, Ont.

Dear Mr.lDarvie,

Re #im Claims, Kimberlev Area, D.C.
Study of surface samnles collected in 1970 and 1971,

As arranged with you, J.S.fcott and I made a re-examination
cf the surface outcrops on the above roted claims in Auqust 1970.
The results of the alteration study mede by me on the 19 specimens
collected, causced me to return to the area with Scott in May 1971,
when a further 27 specimens were collected. During this trip, a
visit was waid to the Placid Cil Mine at Bull River. A long dis-
cussion with Art Freeze of Cominco re the Kimberley area took
place in Calgarv in 1970. During the 1971 trip, a visit was made
to the Sullivan Mine, where Scott and I had a session with H.C.
Morris, Chief Geclegist at the mine. The original purpose of the
1970 visit was to check the area for any occurrence similar to the
peculiar alteration features shown in iloles K1, 5 and 8, drilled
in 1969. These features were detailed in a report to you dated
December 5,1969. The 1971 visit was made primarily to check an
interesting zone in the northern area of the claims which was
found in 1370, and also to widen the search for alteration features
beyond that covered the nrevious year. The accompanying plan shows
the areas vhere specimens were taken.

Coiclusicn.

It is Laoliceved that sufficient critical information has now
been obtained to warrant continued exploration of these claims.
Further, no claims should be allowed to lapse without conclusive
evidence that they are worthless. The reasons for these opinions
are set out i1 some detail below.

The general aeoclogical setting of the Sullivan orebody and
the various opinicns as to it's origin were given on pp.2-5 in
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the December 1969 renort. On vnage 3 I gave a summary of my
Feliefs as follows:-

"For various rcasons, I have some remaining affection for
the hydrothermal origin, agreeing with some, but not all, of
the Cominco geologists,”

In this respect, it is, I believe, useful to summarize the
orinions of Freeze and Morxis, as gained in the discussions
raferred to above,

Freeze, who was Chief Geologist at the Sullivan for a number
of years previous to 1969, believes the following:-

£ s

) Origin is hyvdrothermal. Orebody post-dates diorite.

) 'n hanging wall of orebody tourmaline is not much use,
alblte is falr, but chlorites arce the most critical
alteration nroducts.

{(3) Origin of "srpots" irdeterminate. Did not know how far

they extended beyond actual mine area.

{(4) South of didden Manc Fault very little known about

structure, faulting, etc., Hence if there is a favorable

horizon in the Aldridge, wouldn't even hazard a guess
as to where it is south of the above fault.

(
(2

Morris,nresent Chief Mine Geologist at Sullivan (had been
there two years hcfore last summer) believes the following:-

(1) nBasic belief is that orebody is syngenetic. He favors
an asserklage of sulphides, albite and tourmaline from
the surrounding rock (diagenesis?) or from unknown
hw:at source,

(2) Diorite is later than the ore.

(3) Turbidite horizons should be sought by "down~the-hole"
geoprhysics, This because Sullivan is believed to occur
in this tyne of material,

(4) O:igin of "spots” definitely associated with diorite
resulting from thermal metamorphism. Believed them to
b universal in the area wherever diorite intrusions
aze £ und.

It is clvicue that the above oninions represent the two
extremes. A3 in most geclogical cortroversies, it is doubtful if
it will ever he entirely clear as to what was the dominant process,
or if there was a combination of bcth. My beliefs remain the same
as set fcrth akcve con this page.
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Reasons for re-examination of sur:iace outcrops.

The 1970 trip was undertaken primarily to check the belief
that wherever diorite occurred "spots" should be in evidence.
Consequently outcrops of diorite where good exposures of border-
ing Aldridge quartzites are present were examined. The location
of these specimens is shown on the 1000' Scale copy ¢f Scott's
original mapping. '

This work failed te- £+nd any "spots" in the field, or in
any of the thin sections made from the specimens taken, (see
notes and tables, thin sections lNos.175-182 1inclusive, and thin
sections Nos.189-193 inclusive.)

The 1971 trip did not have the "spots" as a prime objective,
but a careful watch failed to disclose any in the several out-
crops examined. Neither did the thin sections from the specimens
taken on this trip disclose any, (see notes and tables thin
sections No0s.194-216 inclusive, also Nos.219% and 220).

All the above leads to the following conclusions:-

(1) "Spots" are not universal in the sediments where they
have been intruded by diorite/gabbro sills or dykes.

(2) To date, he only area where they do occur on the Kim
Claims is that cut by Holes K1, K5 and K8. Full details of this
occurrence were given in the report dated Dec.5,1969 (see pp.l12~15).

(3) Since - at the present time - the only other area where
they are known to occur is the Sullivan Mine, it is obvious that
the area cut by Holes K1,K5 and K8 warrants further work.

North Hill Shear Areca.

During the 1970 trip, while checking the quartzites sur-
rounding a large area of diorite crossed by line 205, a shear
zone cutting the diorite was found. Thin sections Nos.186,187
and 188 were cut from specimens taken from this sheared area.
These sections vielded very interesting results (see notes and
tables). This was the first time that chlorite and albite had
been located in outcror on the Kim claims. As this type of
alteration occurs over a large area in the hanging-wall of the
Sullivan orebody, the location obviously warranted another look.

Accordingly, it was revigited in May 1971, and specimens
were taken from which thin sections Nos.194-203 inclusive were
cut, This series confirmed the previous work (see notes and tables).

Apparently the interesting alteration stems from a shear
zone which strikes N60°E. Dip is roughly vertical. The actual

S
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zone can be seen only for a very short distance., Overburden
covers it in bhoth directions. The specimens were taken to
determine whether the alteration zone extended for a distance
into the quartzites which outcropped to the northwest of the
shear zone. No outcrops border the shear on it's southeast
gide. The 1971 specimens showed that the alteration extended
out at least to 60' northwest of the shear.

I believe this area to be of high interest, and should
be investigated further.

J.5.5.S8Shear Znne Area.

In 1968 Scott mapved a large rusty shear zone south west
of Lone Pine Hill, It was visited by us in 1971. Specimens
were taken from which thin sections Nos.204-216 inclusive were
cut., Scott's interest stemmed from the fect that I.0.E. staff
had renort«d that there was no faulting visible on the Kim
Claims.

This zone is undoubtedly a large fault, with the quartzites
on the south east side standing vertically. Diorite on the south
east side is cut off by the fault. The location of the above
noted thin sections is shown on the accompanying map.

None of tlre 13 specimens taken show anything comparable
tc those taken frem the North Hill Shear Area. The dominant
alteration is sericite. There are only traces of chlorites. As
mentioned above, none showed any "srots" (see notes and tables).

One point of interest however that should be mentioned is
that the shear zone extension to the north east would pass close
to the location of the Turam anomaly east of Lone Pine Hill,
Further, it's north castern extension would project into the
North Hill Shear area. Thus it is entirely possible that this
zone may he a laruc active shear zone that could act as "plumbing”
for hydrothermal sclutions (see attached plan).

Visit to Placid 0il Oreration (Bull River).

At the time of our visit Placid 0il were preparing their
discovery for production. The ore is a complex series of quartz
veins cutting Fort Steele and/or Aldridge quartzites. Two areas
were being prepared for open pit., A third area known as the
"underground zone" was not being developed. Ore reserves were
quoted as 1.5 million tons averaging over 2% copper. Neither of
the pits had developed far enough to get through the overburden,
but we did see some of the better grade core intersections. We
formed the opinion that the mine was spending too much for
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This tvre of deposit is, I believ., somewhat new to this
area, and the reascn for the visit was the results obtained in
ole ¥7 and & small cuartz vein with chalcepvrite near this hole.
These need further investigation.

L

Summary and Cornclusions.

211 of the above, T Believe, indicates that the Kim Claims
constitute an excellent exnloration bet. They cover a large
area tied on to a great producing mine. Our present information
is scattered and rmeagre, but two areas have given definite
encouragement,

Urndoubtedly, as more is known ahout the geology and alter-

ation, otiwr arcas will re found, T recommond that careful con-

tinued exploration shcould be done, but onlv as specific targets
present themseclves.

I would like to discuss this whole matter personally with
you and Fentcn Scott at your convenience. I am sending a copy
of this report to Doug Laver.

Peter Price,
Consulting G@oloq1qt

Copy: D.L.Layer.



December 5,1969.

Mr.J.D.Harvie, Co-ordinator,
Business Development Dept.,
Imperial 0il Ltd., —
111 - St.Clair Ave.W.,
Toronto 7, Ont.

Dear Mr.Harvie,

Re Kim Claims,Kimberlev Area,B.C. Study of alteration

features shown in Holes K1,2,4,5,7,3 & 9.

As arranged with you,a series of specimens were collected
from the above holes. In Calgary, on August 7 & 8, 1969,
Mr.J.S.Scott and I exanined and took specimens from Holes K1,
2,4,5 & 7. (lioles 3 & 5 were not drilled.) At Marysville on
August 11, we examined and took specimens from Holes K8 & 9.
August 12 & 13 were sp:ent in exzmining outcrons,mainly in the
critical area in the southwest yart of the property.

The following table gives the number of specimens taken

from each hole, together with the applicable Thin Section numbers:

Hole Location Az. Dip Length lic.of Thin Section
S v 3pecs. Nos.
K1 254300 34+4100  315° -50° 1173 EK 9~ 54
K2 36+600 214400  315° -50° 404 15 EK 55- 69
K4 22+500 17+400 - =90° 400 11 EK 70- 80
K5 25+370 36+740  315° -45° 880 39 EK 81~118
+89A
K7 224300 264600  3006° -50° 466 13 EK 119-131
K8 23+820 36+B00  315° -50° 537 25 EK 132-156
K9 194560 244900 3lse -50° 338 15 EK 157-171

PRSSRIEEINEY

Totals 4198 164
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0f the teotal hole footage, 269 feet were casing, so that
in the total core footage of 3929', the 164 specimens taken
represent an average spacing of about 24 feet. This rather close
spacing was thought necessary to detect any general changes in
alteration.

The ahbove holes were drilled mainly to test gravity
anomalies and showed nothing of obvious importance. The present
study was undertaken to find out if ary of the alteration
features shown might be critical in assessing the present results,

and hopefully to indicate other areas worthy of investigation.

Conclusion.

It is believed that the results of this study are 'such

that real interest in the area covered by these claims -

especially the western arza - still remains and warrants further

testing.

seneral.
The following is a summary of the geological setting of
the Kim property:-
(1). The Sullivay orebody occurs at or near the contact
of the Middle ard Lower A _.dridge. The surface geology on the Kim
claims consists of various types of Aldriidge intruded by diorite

sills and/or dykes.

a8

{2). Dues to faulting, extensive overburden, etc.,it is
still not clear whether the above contact might occur on the

Kim claims vithin reasonable distance from surface, It is possible
that it eoxists in the area drilled by dHeles 1,5 & 8, but no

distinguishing feature, such as conglomerate (see below), was

encounterad in these holes or in surface outcrop.

-~
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{3;. The eastern clains undoubtedly contain large areas
0f the Cresten formaticon, which unconformably overlies the Upper
Aldridge.

(4) . Numerous theories as to the origin of the Sullivan

orebody have been advanced. They are:-

(a)}. It is.an-epigenetic hydrothermal replacement
deposit. Various ages have been credited with it's formafion,
notably late Fre-Cambhrian as against Late Cretaceous -~ Early
Tertiary.

{I}. Derived from euxenitic shales, the concentration
being effected during a period of local granitization.

(c)y. Metals were introducedi into a sedimentary basin
by processes arising from, and associated with, a period of
contemporanecus volcanism, These metals, presumal ly derived from
the volcanic exhalations, became dispersed in the sea water and
subsequently precipitated by biogenic agencies. Various processes
such as compaction, diagenesis, subsequent re-grouping and re-
mobilization, have been called upon to bring the orebody to it's
present form,

Important. As in most geological controversies, it is

doubtful if it will ever bhe entirely clear as to what was the
dominant process, or if there was some combination of all three.

For various reasons, I have some remaining affection for the

nydrothermal origin, agreeing with some, but not all, of the

Comincc qgeologists.

in any case, there are rather unusual alteration

features closclv associated with the Sullivan orebody. They are

tourmalinization, albitization and chloritization.
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Hence it would appear that in any search for a new orebody
in the surrounding district, particular attention should be paid
to the detection of any of these three types, no matter how weak

or dispersed they are. This is especially true in regard to

albite ani chlorite, since they occur to a large extent in the

hanging wall of the Sullivan orebody.

Other considerations.

(1). It is, of course, necessary to bear in mind that not
all oreboidies in the district would always have the three types
mentioned above as dominant features. Possibly some other min-
erals would be definitive, e.g. biotite, sericite, clays etc.

(2). Nor should it be assumed that all orebodies would be
"strata bound"” even if the St.Eugene olebody was not preéent
in the district.

(3). All tte thecries as to the origin of the Sullivan ore-
body listed above do not absolutely prohibit an orebody occuring
at some other hcrizon than the Lower-Middle Aldridge contact
with which the Stlliva:r. is believed to be“associated.

(4). Pyrrhctite :n fine disseminations, as laminations or
as small masses, have been noted throughout the Lower and Upper
Aldridge, so that it is obvious that this mineral is not defin-
itive as a horizon marker.

(5). The presence of a thick mass of conglomerate under the
Sullivan orebody has alseo been assigned a role as a horizon
marker and, in a vague way, some connection with the emplacement
of the orebody.

(6). The presence of a "spotted" type of alteration has in

general been assigned to the emplacement of the diorite masses,
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but this 1s still . cbatable, and is discussed at some length below.

(7. Yherc appears to be some slight mineralization and
alteratics asscciated with the diorite rasses themselves which
deserve cconsideration.

All tne above general features are listed in order that the
alteration, textural and structural implications gained from the
study of the 164 thin sections, can be judged in the context of
the regional surroundings. Turthar, they contributed directly to
the length of tine needed for th2 microscone study and this,
combined vith the pressure of otaer work, has led to the delay in
the completion of this report, (and also to it's somewhat unusual
lengthi).

Minceralization and alteration features.

In general the fcllowing remarks are arranged roughly in
respect to the several items listed above.

Mineralization., !o ohviously significant amounts of lead-zinc

mineralization were encquntered. Traces of galena
and chalcopyrite were found, but guite « ften they cccurred in
small quartz-carhcnate veinlets of no apparent importance. The
gquestion arises, of course, as to whether these veins could be
"smoke" emanating from some deep mineralization, but nothing
definite can be determined at this stage.

As a check c¢n the microscowe work, every alternate
specimen was sent toc Techni:al Service Laboratories c¢f Toronto
for determrination of Copper, Lead and Zinc in parts per million.
A copy of the individual results is included in this report.

To assess the general results as to backoround etc., the follow-

ing "whole hele" summary shows the averages for each hole:-
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Whole tole Averaaes.

tole No,of Average p.on.m, Ratios
E7GCS. Cu. Ph. Zn. Zn. Cu.
1 23 30 52 115 2.2 0.3
K2 8 78 28 36 1.3 2
K4 4 o 6 17 44 2.6 0.1
K5 19 43 49 46 0.9 0.9
27 7 203 258 48 0.2 4.2
X8 12 25 47 35 0.7 0.7
K9 8 31 38 57 1.5 0.5

As a further check, the above results were divided into
the different zones in the holes in which either hiotite or
sericite or "soots® woerce the dominant alteration types, or
sometimes where the hele cut dicrite. The following table gives
the results for these 2zones, which are also set out in the
sections ¢f each hole accompanying this report:-

(see following nage)
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Ufominant Alteration Group Averages,

Fole Footage Percent Average p.n.m,
From=-To Cericite Biotite "Spots” Cu. Pb. Zn.

K1 36-102 (Diorite) 22 20 62
122-481 80 20 - 20 19 57
514-587 25 75 - 30 35 1258
621-721 100 - - 48 48 390
Sg55-951 22 78 - 51 116 86
980-1173 45 - - 10 45 17 70 72

K2 21-402 50 50 - 78 28 36
K4 175-398 100 - - 6 17 44
K5 18-247 - 18 82 35 40 59
260-493 20 60 20 54 71 51
500-710 - - 100 41 51 42
729~866 (Diorite) 42 25 25

K7 36~134 75 25 - 223 100 47
163-466 (Diorite) 188 376 49

K8 22-210 - - 100 34 €3 45
235-435 40 10 50 16 48 27
452-528 - - 100 27 25 33

K9 32-329 36 64 - 31 38 57

The results given i1 the above tables can be summarized
as follows:~=

(1). Bacraground H.n.m. are roughly:~ Cu. S51-6p.p.m.

(average 32), Ph. 51-19p.p.m. {average 37), and Zn. 62-25p.p.m.
{average 45).

(2). Hole K1 shows thz highest zinc results. The section
from 514'-721' shows thrce to eight times background. As this
result agrees so well with the microscove work, it is discussed
in some detail below.

(3). The above table also shows that the "spotted"”
alteration did not exhibit any appreciable pick-up in any of
the three :.«tals tested. (see Hole 1. 980'-1173', Hole 5. 18'-

710', and Hole 8. 22'-528"')
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{4). Hole 7 produced the best Ca. and Pb. results. The
"whole hole" asverage shows 6 times background in Cu., and 7 times
background in Pb., but no pick-up in 2Zn. The other holes which
cut diorite (1 and 5) gave nothing comparable. The alteration
features in Hole 7 are discussed in some detail below.

{5). Hole 2 shows_twice background in Cu. but nothing
comparable in Pb. and Z2n. As this hole is the most easteriy, it

rates some mild attention.

Tourmaline. No definite increase in this mineral was detected.

It's general habit is in very minute crystals
randomly distributed throughout the sections in varying amounts.
No definite association, either to other alteration minerals or
to different rock types, was apparent. The only thin section which
showed rather heavy tourmaline was EK-155 taken at 511' in Hole K8,
which puts it ir the vicinity of the possible Luke Creek Fault
and close to a dicrite contact.

Albite. ixcept where it occurs as original grains {(generally in

quartzite) no large increase in possible secondary albite
was found in any of the holes, with the exception of Hole Kl. As
stated, this liole will be discussed in some detail below.

Chlorite. Note., The terminology used to describe the chlorites

is the same as has been explained to you previously.
Chlorite 1 is a general term for the higher magnesium types, and
Chlorite 2 for the higher iron types. "Mixed" chlorite is the term
used for both Chiorite 1 and 2 occuring in the same minute area
and sometimes in the same c¢hlorite crystal.
The tables attached to this rerort give the details of the

chlorites (if any) found in the 164 thin sections. The abbreviations
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used are given in the list nreceding the tables. Attached also

iz a table showing a surrary of the various tvpes of chlorite

occuring in each hole. As explained to vou, the Berek Compensator

readings give a rough comnarison of the reiative amounts of
ragnesium and iron content..

The following is a-summary of the various types of chlorite
found, their relative frequency and significance, if any:-

{1). Of the 164 thin secticns, 112 (68%) showed chlorites
of various kinds.,

2). Only three sections showed chlorite in sufficient
quantities to be called a dominant alteration, viz:- Nos.l0 & 11
in heavily altered diorite near the collar of Hole K1, and No.123
in the heavily altered contact phase of the diorite in Hole K7.

(2). Chlorvite occuring in minute veinlets with carbonates

and/or pyrite was seen in 60 thin sections (54%). This is the

prevalent habit.

{(4). Chlcrite cccurs as an alteration of Biotite in
13 thin sections (12%).
(5). Porphyroblasts of Chlorite (after Biotite?) occur

in 14 thin sections (13%). This is par:-icularly plentiful in

Hole K9. (see tables)

(6}. Chlorite occunying spots in the "spotted" alteration
in Holes XK1, K5 and K8 occurs in 9 thin sections (20%) of the 45
thin sectiens showing this tvrpe of alteration.

All the alove might be considered an overemphasis on this
type of alteraticn but it was thought advisable to give it a try
in this area, in the hope that it might show some trends, however
faint., Also it might act as a hesic qguide to compare any future

results.
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Tt is olwvigous that in no hole ccould Chlorite be called
ar, overall woninant alteration. There appears to be some con-
nection between it and the diorite and in some cases it appears
to transect, and be later than, the "spotted" alteration. But the
possibility that it could be used as a guide was not confirmed

as far as present infcrmatton goes.

Liotite and Sericite., The dominant alteration products occuring

in all holes are Bictite and Sericite. The
term "dominant® iz somewhat general, since there are numerous cases
where one or the other is dominant in very minute beds in the same
thin section. In fact there is some evidence that the presence of
either one may he a reflection of the original composition of the
different heds, and thus may be a result of selecfive regional
metamorrnhisy, ra:ther than the later introduction of hydrothermal
material. Tn oth.r words, do the more argillic beds show a higher
percentage of sericite than the more quartzose beds, and vice-
versa, insofar as the biotite is concerned ? The following tables
give some inforwation on this point:-

{sec following page)
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Hole Tcrtal No.showing % of Average
T.E. Biotite Total Berel. deg.
K1l 46 25 54 19.0
K2 15 9 6( 17.2
K4 11 4 36 13.9
K5 39 3 G 87 22.2
K7 | 13 7 54 20.8
K8 25 21 84 18.2
K9 15 _13 87 15.1
Totals &
averages 164 113 69% 19.2 deg.
Heavy Sericite.
Hole Total No.showing $ of Ratio
T.S. “heavy" sericite Total $Bio./ %Ser.
K1 46 21 46 1.2
K2 15 7 46 1.3
K4 11 10 91 0.4
K5 39 13 33 2.6
K7 13 3 23 2.3
K8 25 10 40 2.1
K9 15 12 80 1.1
Totals 164 76 46%

In the above tabkles. since sericite is ubiquitous, only
those showing "heavy" amoints are included. Biotite is generally
on the same basis, or suflicientzly well developed that a Berek

Compensgator reading could be made.
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Miie 1t is true that the ratic of gictite to sericite is

17 - 7y

to wne in Podles Kl,2 & %, it is more than two in Holes K5,

¢
ot
4
(6]
(i

+

7 & 8. (icle K4 peing in the Creston fornation shows a very low
ratio). A study of the relative amounts of argillite to guartzite
in each hele shows that they deo not follow these ratios closely.
Moreover, there are numerous cases wherc later veinlets carrying
Lictite transect heavy sericite zones (scqe especially lole K2).
e relative amnnunts of iron in the bictite as given by the Berek
readings ¢o shov that in the heavy sericite zones it is low (see
Lioles K4 & 2).

The situaticon is further comnlicated by the relative
arounts of these twe minerals present in the "spotted" zones,
(see table, p.7 this report). This whole guestion is taken up

in the secticn en this tyre of alteration.
< 2

The impertance of these two minerals as a gquide to future

3

)

work 1is, at wresenrt, far from clear. It is lelieved, however,
that enougn vari. cions exist to warrant their continued appraisal

as more Iinformatinn on the area heccomes availakle.

"Epotted" Alteraticn This unusual type of alteration of the

sediments is shown Dest in Holes K5 & 8.
lole K1 showed it only near the bottem (thin sections 50-54
inclusive}, The "znots" are quite often visible to the unaided
eye, but thev range in sirze from 1 m.m. tc 30 m.m,, and in numer-
ous cases thelr nresence was detected onlv by the microscove.
They fall inte two main croups,viz:-

{1}. fericitic matrix.

(27, "Spots" consist mainly of feldspar (microclinej,

sometimes as motacrvsts and often showing a "crab-like" extensicn

~
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in and throuah tae aoighboring sericite.

1

. "EnoLst consist entirely of guartz and

S

minor biotvite.

{2)., Ouva.tz Hdotitoe matrix.

(1}

a). "Sspots' consisv of cuartz, biotite,sulphides
and Chlorite 1. —
(1}, Duartz rimming quartz and biotite "snpots".

The twe tyres have peen named “white” and "dark” according

e

> their visual :rvnearance. The latter might more nroperly be

alluded to as "brown". The lecation of the "swotted" zones are

4

shown graphically on the Longitudinal Projection of Holes K1,5 &
§ accompanvying this repcrt.
It is wifficult to tell from the Longitudinal Projection

what is the actual dip and strike of the umner limit of the

"snotted" alteration, The upper limit of the heiwvily spotted

hiotite~rich zone coolvrs in T.8, E.K,101 @ 505' in Hele K5, and

W)
7]

e K&, These

[

in T.5. E.x,151 @& 452' in Ho

gR

.7

similaritv. The snots ace heavily mineralized and show much
Chlorite 1 as well as hictite. If these thin sections represent
the upper Limit of the heavily spotted biotite-rich zone, then
it has ain entirely different strike to that of the Aldridge in
thisvarea. it's trace would be almost horizontal on the Long-
itudinal ¥roiecc.on, vhich would give it a true strike of anprox-
imately North-Snutn, and an unknown dip. Thus it would diverge
45° fyrom the striie of the Aldridge in this area, which is about
NG45°E. and dins from 30°% to €0° to the southeast.

All tnhe alove brinos un the question of the origin of this

“spotted” alteration., fs it due, in some fashion, to regional

actions show cconsiderable
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metamorphic effects stermming from the emplacem:nt of the diorite?
or, is it an unusual 2ariv, but preparatery alteration, preceding
the emplacement of an orebody? The same problem occurs in the
vicinity of the Sullivan Mine. In a paper entitled "Geology of
the Sullivan Mine", given in 1945, Swanson anc¢ Gunning discussed
this same alteration. Since it has an obvicus bearing on the
oresent problem, a copy of the section of this paper entitled
"Riotite Snotted Sediments" is attached for reference.

It is clear that Swanson and Gunning preferr:d an origin
related to the diorite, but the last paragranh exp-esses some
doubts as to this simple explanation.

I believe that the "spotted" alteration zone found on the
Kim Claims shows many features that would ind:.cate that it is
not related to the diorite intrusions. These cre:-

(1). The surface exposures of the dicorite contacts show
no evidence of this type of alteration.

(2). Holes K7 & 9 drilled into and a.ong strike of a
large diorite mass show nothing of this tyve. The diorite cut at
the bottom of Hole K5 is apparently an excent:on to the above,
Here a "spctted" zone comes within a few feet of the diorite con-
tact. lowever the sections closest to the dio:ite (Nos.11ll & 112)
show the uame chloritic and carbonate alterat on as in Hole K7.
In K5 this appears to be superimposed on the 'spotted" alteration.

(3). One surface exposure found by S :ott and shown to
me certainly contains gpotted sediments, but (t's location along
Luke Creek suggests that it may be drag-fault.od into it's present
position, rather than heing an effect of the diorite outcropning

to the west.
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S0 that on the bLasis of the present information, the origin

o’ this type of altersticon is in doubt. “he nossibility that it

miy relate to ore emnlacement should surely e checked by further
drilling.

The preceding remarks draw attention to one area that needs

further work. The followving-lists twe or posgibly three more:-
Hole K1, |

The thin sections taken from this hole showed some unusual
microscopic and structural features in a zone extending from 444°
to 980" (T.C. T.K.25-45 inclusive). The features are:-

{1). Very hoavy sericite.

{Z). Much wveining by chiorite and carhbonates.

{3y. "Siliceous" zones cutting the bedding containing,
kesides quartz, ruch untwinned feldsvar. The latter is very fine
grained ard optically indeterminate.

(4)Y. Snhalerite associated with the zones and veirlets
mentioned in (2.

(5y. Intensive frooturing, minute faulting with some
hrecciaticn., And finally,

{€). Ibove averagoe number of tourmaline crystals.,

It was this zene which prompted me to get your permission
to turn irn alternate speciwens “or an assay of total Cu., Ph.,
and Zn. in p.p.m. This was done to extend and amplify the same
tyne of sanpling done by Leco Firwan, so that a possible back-
ground in these metvals could be confirmed. The individual results
for each speciren are attached, and the average results for each

hele, and separate zonesg in the same hole, have been given under

the secticn on Mincralization (see p.p.5-8 this report).Packgrounds
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suggested were Uw.sD nepar., PEUET puo.m. and £Zn.45 p.p.nm.
In Hoie VL the sampiing indicated that the zcone mentioned

ab-ove should preperly be divided as follows:-

Footaqge Avorage p.p.nm.
T.5.108. N Egpm To Cu. Pb. Zn.
25 - 3R 444"  789° 35 52 246
39 - 45 g18' 980! 49 152 111
Averagas 444  980° 40 8 197

In the holeg drilled to date, this zone, covering over 550°
of core length, is the only one that shows consistent 2Zn. values
well above background. Turther, no othexr hcie but XK1 could have
cut it's prohable Cxtensions.

I believe that this zone warrants further investigation.

Inle K7 {and K9).

These holes are thie most nortierlv drilled to date. K7 was
drilled near the eastern contact of a large mass of diorite
which occurs on Claims 167, 166 and 185. Hole K9 was drilled
from an rea of argillacecus quartzite near the N.W. corner of
Claim 51. Thev arc given some attention here for the following
rcasons -

{1}. Helz K7 showed the best Cu. and Pb. results in the
sampling. As notcd cn p.8 of this remort, the "whole hole" averages
were 6 times background in Cu., and 7 times background in Pb.,but
no pick-urp in Zn. Since the hole cut both sediments and diorite,

the results should nroperiv he divided as follows:-
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Pomeage verage D.p.r.
Iie - 122 300 134 Seds., 223 100 47
123 - 131 163" 466 Diorite 188 376 49
averages 360 4€6" 203 258 48

Kirwan's sarmnles from this hole showed cnly background

{u

copper and lead in the sediments, and only background lead in

the diorite. The ¢ samples taken frcom the diorite, however,
showed an average of 243 n.p.m.Cu. No samples were run for Zn.
Thus there may be some doubt as to the Pb. results in my samp-
ling, but good confirmation was obtained for the Cu. A few specks
of chalconvrite were noted in Kirwan's logging, but galena is not
me U ioned.

The main alteration features shown in the diorite are

ipidote and Chlorite 1. Clinozoisite is present in unusual amounts.

A. c¢ration of thoe sediments is mainly heavy sericite and greenish
bi: ~e in veinlets. Carbonate as veinlets and disseminations are
nresen. in bots rock types.

It 1= ; 2.:0ved that the diorite has heen subjected to a
later alterati i, carrying some wealk copper values. This type of
alteration often has heen found by me over orehodies, so that I
believe that this area should be checked along strike and at
aqreater denth.

(2). ilcle ¥3., The only reason for mentioning this hole

[

were is that it i3 in the sane general area., T: cut heavily
biotized sediments with varving amounts o’ ser .cite. The biotite

‘hows a low iron contoent (see section on bioti:e, p.ll).The core
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also shows an unusual amount of Chlorite 1 in mineralized
veinlets, as well as porphyroblasts disseminated throughout
the rock. Further, a rock which resembles a quartz pebble con-
glomerate occurs from 116' to 184' (T.S.161~161 inclusive). This
iz the only appearance of_ this rock type in the drilling to date.
Since no pick-up in the sample results for Cu.,Pb. and Zn.
were shown, there is little interest in this hole at present. As
stated before, it is only mentioned here because of the unusual

features, and it's proximity to Hole K7.

This hole is the most southerly, and was drilled near an
old pit on a slightly mineralized shear zone, with quarti veins.
In my samnling, only on2 sample, EK 55 @ 21' showed anything
unusual, viz: 36% n.p.m, Cu. All the rest showved only low values
in Cu.,Ph. and 2n. Kirwan's sampling avreraged in p.p.m. Cu.89,
Pb.36 and 2Zn.75 from 30' to 163'. This discrepancy warrants
further attention, but 1othing was detectéd from the alteration
study to explain it. A :trace of sphalerite wa: seen, but did not
register in the zinc assays.

The results of Hole K2 in what appears to be the most
easterly :nd southerly exmosure of the Aldridge, and also in a
general area wherce the structure is disturbed, indicates a closer
study of the surface outerops is needed.

Unless this turns ur some interest, no further work is

recommended,
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Hummary.,
o im—— g e
As explained in some cetail above, the results of the
1968 drilling nrogram have shown three locations which I
believe warrant further work. They arc:-
(1). Zonc cut by Hole K1.

{2). Area of "spetted" alteration.

(3). Covner values in altered diorite cut by Hole K7.

p

The amount, location and attitude of future drilling should,
2y

I believe, ke decided only after a full scale discussion involving

your Toronto and Calgary staffs, as well as Scott and myself.

kFesvectfully submitted,

'eter Price,
Consulting Geologist,



Types of Chnlorite present in Thin fSecticns showina this mineral.
2 N

Hole Toenl Toeeheing Types
T.S. Chlcrite Chlorite 1 Crlcrite 2 "Mined" Radicactive
No.T.S. B Ne.T.S. % No.T.S. ¢ Mo T.S. 2

|

5l 45 30 14 47 12 40 4 13§ g 7
K2 15 9 2 22 6 67 1 11 3 3
K4 11 ) 3 33 6 67 - - - -
K5 39 29 13 44 8 28 ) 20 4 14
K7 13 10 7 .70 2 10 1 10 ~ -
K8 25 17 12 71 4 23 1 6 1 6
‘ K9 15 8 8 100 - = = - = -

Totals 164 112 &~ 59 53% 38 34% 15 13¢ 10

o

oL



