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SUMMARY

Luring thoe period January 1, 190606 to
September 10, 19886, werk on the property coasisted
éf 21,195 feet of B.yY. diamond drilling, geological
mapping of the cloia group and Inkduced Polarization

and geochemical surveys of the "key colaims®,

The property was optioned by Cominco Ltd,
on May 1§, 1966. Uf the above work, 10,982 feet of
drilling was completaed by Gibraltar during the poriod
January 1, 1966 to May 15, 1966. The total éﬁﬁt of
tho programme was approximately $290,000, of which

approximately $1060,000 was Gibraltar's contribution.

Lrilling in the westera zone yielded reason-
ably assured ore reserves of 27,200,000 tons grading
0.503% copper of which a minimum of 20,400,000 touns
wiil be available fér open pit mining. This zono is

open to the cast,

limited drilling in the northeast zone
resulted in the discovery of a very large mineralized
zone which contains bornite and molybdenite as well
as chalcopyrite and pyrite and may, with additional
drilling, be found to be larger than the weatcern zone.

The intervening ares has not been explored to date.



A total of 152 full-size claims and fractions
are presently held in good standing for periods of one

to Thrce years,

WORK COMPLETLD

During the year 37 B.(. diamund drill holes
agerogating 21,195 fecet were drilled by Canadian Long-
year Limited on behall of Gibraltar Mines (10,982 feet)
and Cominco Ltd. (10,213 feet). 487 feet of AX (standard)
drilling was coapletoed by McRKiannon Dismond Drilling. The
AX standard drilling was foumd, in this instance, to be
unsatisfactory both from the point of view of core
recovery and general progreas. Mud was uséd for approx-
imately 5,000 feet of the B.g. drilling. The additional
cost of the mud operation waazs $1 - $2 per foot with no

significant increasze in recovery.

The geolofy of the claim arca was wepped by

Cominco geologists.

Cominco Ltd. staff also completed an I.FP.

survey and goochemical survey over selocted areas.

A core shack was constructed by Gibraltar to
store approximately 15,000 feet of core. The rerainder

of the core is stored on the property inm open core racks.

Yrevious work on the property has been

described by Mr., A.R. Allen in his report dated October,

1965,
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3.

The following is a table sumwarizing dismond drilling
coupleted during 19¢06.

llole Ho. Location # Llevation Bearing #¥ Dip Depth Size-Drilled |
t6=-1 16+00E~16+00N 5459 =459 180 AX - Gib
§6=2 GO0 L~24C08 N30OPE  =435° 307 AX - Gib
B-l 20+00E~114+00N 3076 N459E =459 1011 By -~ Gib
-2 20+00L~16+00K 314y N309E =459 921 By = Gib
B3 15420E=14+70% 3079 N3098  -45° 5866 By ~ Gib
By 24+75E~17+50N 2163 X309  -43° 500 Ly - Gib
B3=5 4+00W=3+505 2748 K45°%E  -45° 529 By - Gib
D=6 ~0609 469 BY = Gib
a7 21+75E-20+C0K 217 North =450 561 Ly = Gib
e E+00nW=4+505 2099 N4SOL =459 550 B.== Gib
By B+00w~24005 275 REROR LR 561 BQ - Gib
B=l0 18+756~23+00K 3163 N309E =450 439 B) - Gikb
-1l E+00-T7+00N 3176 N459E =450 573 Bl - Gib
B-12 $+00%~4+000 2718 N4SCL =459 577 By = Gib
=13 18+00£E~23+008 3103 -90° 316 By - Gib
B-14 12400w~4+0058 2058 N459E8  ~459 §51. By - Gib
B=15 L12+400wW-4+005 2598 =909 713 By = Gib
B=16 16+00L~0+40N N4S59E =459 54i By - Gib
Eely 164+C05-8+4008 2500 N4 598 -450© 367 B) = Gib
B-313 14+00v=2+003 2754 ' =500 657 Lg - Gib
Ee19 12+00%=0+00 3371 -909 767 By = Gib,Com
=20 14400W=4+008 2745 -9Q° 507 S8y - Gib.Com
C=21 16+00W=6+005 2693 ~90° 671 By - Conm,
Ce22 18+00%=2+00% 2703 =909 556 D - Com.
C-23 184004~-10+003 2590 -50° 696 Dy - Com;
C=2 14+00W=10403s5 2545 -909 37¢ Ly = Conm,
C-25 10+00w=-10+005 20600 -900 627 Ly - Cow.
C=26 $+00R=y+505 2650 N459E  -435° 695 By -~ Com,
Cc=-27 5+00w=-9+005 2625 N459E  =45° 350 DBy = Com.
C-28 22+00wW=-5+503 -§oo 660 By - Com.
Cm2y 20+006=24000 2726 -50° 650 3 - Com.,
C-30 10+00w=35+00N 3233 -50° §74 By = Com.
c-31  10+00w=27+CON 3205 -90P .. 526 Bu - Comi
Coly 22'?00\%:—1(}'*'005; 2575 -9Q0 o B = Com,
C~33  14+00wW=l0#005 2570 =900 0642 by - Com,
C-34 16+00W-15+00N8 3050 ‘ -9go 367 . By - ol
C=35 4O+00E-14+00N 3330 =409 on7 By = Com,
C-26 32+00E-30+00N 3340 NgS59L =459 456 3¢ - Com.,
Ci3? 70+00£=-32+005 2910 -90° iy4 By = Com,
* W.R.T. line grid (grid north = X45E) Total: AX 487
YR A e T PERTEERT o € A
®#% True bLearing. 21,00 Com.
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6.

INDUCED POLARZZATION

A coambined induced polarization and resis-
tivity survey was coapleted by the Cominco staff
covering approximately 19 line miles, The survey
employed the frequency domain techniqgue using 300
foot dipoles and "n" values of 1, 2 and 3. The survey
was restricted to an area near the known mineral

occurrences,

A very large #nocmalous area extends from
about 8L to 28w and from 158 to the northern boundary
of the survey area, at about 40N. The southern part
of this anomaly includes the western zone. The larger
northerly section, where the ancmalies are stroager,
hén not been tested except in a fow places with surface
trenching which produced indefinite results, It should
be noted, however, that the geochemical anocmaly over
this area covers only a portion of the induced polari-
zaticn anomaly. Several diamond drill holes were
located near the margins of the geochemical anomaly
leaving the better targets to be investigated by

additional drillizg.

Three target areas, recommended in the Cominco

Induced Polarization Report, have not yet been drilled.



GEOCHEMICAL SURVLY

A geocheaical survey for copper was carrlied
out by Cominco Ltd. stzff over the existing line grid
(between 28 + 00W and 64 + 00BE). Samples were taken at
100-foot intervals on lincs spaced 400! to 500! apart.
Soveral anomalies were cutlined which counfirm adomalics
indicated by previous work. Two major anomalies have

aot been explained by exploration drilliang to date.

lOne ancmaly bounded approximately by lines
10W and 20W between 14N and 38N has been tested by three
widely spaced holea on or near the margins of the anomaly.
ffole C-30 located at 10W - 358 intersected 40 feot of
mineralization grading 0.5% Cu. lole C-31 returned no
“"ore” intersections but was drilled in scattered low
grade sulphides. iiole C-34 located at 16W - 15N inter-

sacted several short high grade sections.

A large soil anomaly bounded &pproximately by
lines 24E and 04E and botween 13N and 38N has copper
valus s in the soil ranging up to 2400 parts per million
against a background for the area of approximately 50
ppm. One hole drilled in this ancmaly (C-35) encountered

low copper valucs,

An extension from the main survey on an 8§00-
foot grid was coaploicd X7 east of the key area. This

survey indicated a number of scattered anomalies.
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6.
GLEOLOGY

a) Gencral Ceolosy The claims are located on the west

central portion of a body of gneissic quartz diorite of
uncertain but possibly Jurassic age. The batholithic
body, measuring approximately 10 miles in the nortin-
south direction and 2 - ¢ wmiles in tho east-west direc-
tion, intrudes metaworphiic rocks of the Cache Creoek
group. A roof peadant of Ceche Cireck rocks is located
on the southern portion of the claims. Flat lying
Tertiary basalts lie unconforaably over the intrusive
and Cache Creek group near the western margin of the

claim group.

b) Rock Types and Altepration

(1) vuasrtz piorite

Thix rock, in varying degrees of alteration,
underlies most of the claim arsa. The typical relatively
"fpesh" quartz diorite consists of the following:
¢ PR PIUS R O R IIROR b el el BRI G B
GMAPEE o o v iv' v ibis &inin P PN T
Chlorite (pseudoworphs after mafic minecrals) . . 5 = 20%
Lpidote (alteration of foldupdld o v o+ ¢ } . 10%
Minor sericite and carbonate alteration.

Minor sphene, zircon and apatite.

The quartz diorite is characterized by a ligat
regional foliaticn Qtriking N 45°w and dipping 15-30°%5.w.
This is due to the parallel alignment of the chlorite
pseudomorphs and elongation of the quartz grains. About

5% of the rock exposcd on the property is of this type.
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Diswond drilling in the north-sast zono
(centered around 24 + 00L - 16 + OON) intersected
intensely fracturcd, mcdiua-to-wall-foli#tod dark green
quarts diorite. This rock containa a stockwork of
quartz veins. Silicification'is evident throughout the
countiry rock. 4., Jubas, of the Cominco staff, mapped
an ares of similar rocks at approximately 3500 N. be-
tween lines 40E and S¢E., This band of rocks is probably
part of the ssme zone. Une of the dominant fracture
systoms 13 along the foliation controlled by scgregations
of chlorite, At loast two other fracture systems strike
across the foliation. {uartz partially heals fracturea‘

in all directions indicating that it was post fracturing.

Diamond drilling in the western zone (scuth of
the base line between line 0 + 00 and line 20 + O0W)
intersccted 1ight-to-modaraﬁely-foliatad chloritic
quartz diorite with undulating bands of well foliated
chlorite-scricite and wericite schists. The principal
body of mineralization in the western zone occurs in n‘
tand of sericite aschiat varying in thickness from 50 -
150‘feet. This band cxtends from necar 0 + 00 on the
base Iine, north 559 woat for a comsiderable distance.
It appears to be a warping effect within the main west-
erly dipping structure. {uartz veins and irregular
gquartz lemnsss up to 10 feet thick occur withiin the
&ltered rocks. Yozt mineral faults locally intersupt
the continuity of the zone, The area has & coaplex

history of deformation.



(1i) Cache Crech Croup

A roof pendant of the Cache Creek rocks occurs
in the south central part of the claims arca. dUutcrops
aro limited and consist of lenses of grey limostono
partially altered to a garnet-epidote skara with bands

of altered volcanic rocks.

(4ii) Tortiary Basalt

The west side of the claim group is overlain
by flat lying vesicular basalts of Tertiary ago. These

rocks are of no economic interest.

c) Mineralization

(i) bLgstern Zone

The mineralization in the western zone consists
of chalcopyrite and pyrite in disseminations and stringers
along the foliation in sericite schist, Iregular quartz
lensea are geénerally quite woell minoralized by fine to
coarse blebs of pyrite and chalcopyrite. Minor molybLden-
ite occurs in guartz and on fracturea along the foliationm.
In near-surface sericite schist zones, secondary chalcocite
occurs with minor amounts of malachite and aaurite. In
the lesa altered rocks &« lower percentagesof sulphides
are usually present as fine disseminations and fracture

fillings.

Secticous at 200-foot intervals were drawa through

the western zone (Sections SE to 20wW) - on & scale of



S

200 feot per inch, OSections at varicus iatervals arc
drawn through the adit area (Sections 8E to 0 + §3E)
on a scale of 40 feet per inch. The latter are based
on previous drilling by Gibraltar Mines, Major Mines
and others. (Seec Fig. 2). The "M" series of holes
were drilled with a Copco percussion drill, the "E"
series with EX standard and the remainder with either
AX, A or B wireline equipment. It should be noted that
the sludge samples in some holes of the "E" series
returned assays 30% to 100% higher than the equivalent

core.

The assays from the percussion drilling are
conspicuously lower than core assays from diamond
drilling in the same area. These wore shallow holes
dpilled with air in wet broken ground, with question-
able recovery and sampling techniques. The assays are
considered to be below true values. The majority of

the drilling probably did aot reach the main ore body.

For calculating the ore reserves of the
western zone, ounly core assays and percussion drill
assay were used. Consequeantly, the grade estimates
are probably somewhat lower than the true grade,

particularly those in the adit area.
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$i1) Northenst Zon

| widespread pyrite and chalcopyriia mineraliza-
tion occurs with chlorite along and across the foliation.
Minor sulphides varying from fine disseminations to
coaree crystaline masses replace altered mafics. The loss
of iron from tho biotite and hornblende appears to have
been importani during sulphide mineralization. Molybdenite
occurs in quartz stringers, short silicified sections and
88 smears on fractures along the foliation. Scattered
fine grains of bornite occur on fractures along the foli-
ation la the lower part of the zone. Magnetite occurs

throughout the zone in widely scatterod blebs and stringers.

. Minor copper carbonates occcur in the surface exposures.

An appérent zéninz effoct of minerals was unoted
in this zoune, particularly in drill holes B-1 and &-2.
The ratio of chalcopyrite to pyrite increases to the north
and with depth. DBornito and molybdenite also appear to
increase in the same way. Section 24E is takea through
the centre of the zone and shows all of the holes drilled
in the zone projected on to the section. (5ee also Fig, 2 -

Plan of Drill Hole Locations.)

(iii) Cache Creck Group (roof pendant)

Although very little of the field work has been
directed to this area of the property, copper, lead and
zinc mineralization has been exposed in two open cuts in
the skoera zone, Limited trenching exposed lead - ziac

mineralization associated with magnotite in fractured

limestons. This trenching was guided by & magnetomoeter

survey completed in 1964.
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CALCULATLD RESCRVES

besteprn _Zone

Ore reserves from Section 6E to Section 20w
are calculated to bo 27,200,000 tons grading 0.503%
copper with recoverable values ia gold sand silver. Of
thas & minimum of 20,400,000 tons are available for
open pit mining. This l#ttor figure includea 5.7
million tons grading 0.388% copper in the adit arca
wnich undoubtedly will be substantially up-graded bLy
further wire line diamond drilling. (The adit graded

1.3% copper over a leagth of 110 feet.)

LCONOMICS

I, WwWith assumptions thati =
i) The limited assaying for gold and silver in
the adit area is representative of the whole

ZONec.

Lithe V38 wniX A, .005 o03/T. Au.
ii) Approximstely 90X recovery for copper.

XI. Estimated operating costs per ton for a 5,000 T/day

open pit project are as followsi

i) Administration ¥ . 25
ii) Mining (2:1 waste to ore) 5
iii) Milling .70

iv) Transportation and marketing PR |
s 2.35 pﬁi‘ ton



1z,

I1X. Cstimated opereting profit per ton, in Canadian

funds.
smelter paymeats per pound of .40 45 « 50
copper
Value, copper 3.60 4.05 4.50
Value, gold and silver + SO R+ e O (]

$ 4.10 § 4.55 $ 5.0¢0

Estimated operating profit, in
Canadian funds $ L.75 4 2.20 § 2.05

IV, Estimated capital requireaments for a 5,000 toa
per day operation. Using costs for the installation
of other plants in British Columbia, it is cstimated
that 13 to 1§ million dollars would be required to bring

this property to the production stage.

Diamond drilling during 1966 has outlined
in the western zonu & copper deposit which appears to
be economic at today's metal prices. Frospects ior
extending the reaervc;'and improving the grade are
excellent. Very limited diamond drilling im the north-
east zone indicates immense reserves of low grade copper=
molybdenum mincralization. No drilling has been carried
out between the two zones even though the several
Inducoed Folarization surveys on the property suggesi
thsot the mineralization extends beyond the limits tested

by drilling.



13.

Several Induced Polarization and geochemical
anomalies, particularly on the northern part of the

property, have been only superficially tested.

A largo part of the claim group underlain by
altered iatrusive rocks remains untested by amy of the

preliminary surveys.

12, RECOMMENDATI

The following are considered minimum recom-
mendations for the ensuing six monthst
1) Conduct Induced Polarization surveys over selacted
arcaa of the property not as yet tested by this
mothiod., ;
ii) Conduct detsiled magnetometer surveys over selected
areas of the property in order to atteapt to locate
zones of mineralizoed schist,

iiil) Diamond drill betwecea the adit and northeast zono.

iv) Conduct development drilling on all mineralized:
zones where warranted.

v) On suitable samples, representing the mineralization
sections, conduct motallurgical tests.

vi) Arrange for a formal feasibility study to be con-
ducted by a firm of independent consulting engineers.

Respectfully submitted

0 ;,-z»z_//./_//(,u ;

AR, Allen" i‘.'hn,{;.

s .
February 8, 1967 W. Meyer .
Vancouver, B.C. ‘ i




Ar11EN GEeoLocicAlL ENGINEERING LTD.
519 UNITED KINGDOM BUILDING
409 GRANVILLE STREET
VANCOUVER 2, B.C.

August 15, 1967

I, Alfred R. Allen, of 1115 - LOG
Vancouver, B.C. certify that

G

Granville Street,

I am a graduate of the Unlversity of Britisn Columbia
i \

snigd-hold the follow

ng desrees therefrom:

BASe Geological Engineering 1939
MASc Geological Engineering 19.U1

; I am a member of the Association of Professional
k Engineers of the Province of British Columbia, and
j a member of the Consulting ingineers' Division.

I nave practised my profession for the past twenty-

four yearsi

S .

I hold no interest in the properties or securities

of Gibraltar Mines Ltd. nor do I expect to receive

any, directly or indirectly.

My report of February 8, 1967, i1s based upon examin-
ation on the ground by mysellf and W. Meyer.

Alfred R. Alleh, P. Eng.
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