


June 4tt, 1963 

Mr* George J* saarse 
President 
Hemit Lake Mining Ltd. <N*P.L.) 
Vancouver, B.C* 

Dear Sirs 

the accompanying "summary Report on a ecological Investigation 
of the M.L.M. m Q.C.M. Claim Groups, Hamit Lake Mining Ltd. (M**»L*)" 
originates mainly from the writer's recent f i e l d examination and his study 
of previous reports and other relevant data. 

With this, the writer also thankfully acknowledges your 
helpful guidance and cooperation, respectively, In regard to the recent 
field Inspection and provision of the necessary background data* 

Lastly, the writer requests that extracts or Independent 
summaries of this report be submitted for his approval prior to making 
public information releases — in general accordance with such require­
ments of the B.C. Securities Commission* 

Respectfully submitted, 

w.M* sharp, P.Eng. 

WMS/hb 
end. 
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SUMMARY. RECOMMENDATIONS, ESTIMATED COSTS 

The writer ha* prepared the current "Suamary Report on a 
Geological Investigation of the H.L.M. * G.C.M. Claim Groups, Mamit Lake 
Mining Ltd. (N.P.L.)** at the request, and by authorisation of Kr. G.J. 
Saarse, President of this company. The contained information derives 
from the writer's May 25-26, 1968 examination of the principal showings 
and prospect areas within the property, and from his study of previous 
engineer's reports loaned by Mr. Saurse, plus relevant data from the 
writer's own sources. 

The claim group i s situated to the west of Mamit Lake and 
immediately up-stream part of Guichon Creek, i t lies 18 air-miles due 
north of Merritt, B.C. A l l but .three-claims are situated in the Nicola 
Mining Division} these others are in the Kamloops M.D, Access i s by way 
of the all-weather Herritt-Kamloops secondary highway; thence by local 
mining and ranch roads onto the property. 

The group consists of a roughly rectangular 7 by 2 mile block 
of 163 located claims mm a l l apparently in good standing — and owned by 
Mamit Lake Mining Ltd. (M.P.L.). 

Copper mineralisation within the claims area was discovered 
about the year 1914} this was explored on a small scale by way of small 
pits and shallow shafts. A small amount of well mineralised sorted vein 
material (at shaft collars) resulted from this work. During 1958 North­
western Explorations conducted geological, geophysical, and geochemical 
surveys over and beyond part of the present claims area. Between 1964 and 
1967 a number of geophysical-geochemical-geological surveys of a minor 
fraction of the gross claims area were carried out. Subsequent drilling 
and trenching of certain anomalies disclosed nothing of major Interest} 
however, at least one specific zone, the A-l, has been rather incompletely 
tested. In general, the former exploration has indicated only a minor ore 
potential for the basic intrusive phases of the Guichon body, and signifi­
cant ore potential within areas of mixed older and younger intermediate to 
acidic intrusive rocks. More recently, exploration carried out in the G.C.M. 
Ridge — Gump Creek Section — has disclosed significant indications of 
true Highland Valley—type copper-molybdenite mineralisation within a major 
area of compositionally favourable, well fractured intrusive rocks* 

The northerly and, probably, westerly parts of the property ore 
underlain by mixed older and younger intermediate-acidic intrusive fades 
of the Guichon batholith — the fractured ports of these comprising the 
optimum setting for the occurrence of widespread type copper-molybdenum 
mineralization of the Highland Valley camp* Exploration to date, as 
limited to the G.C.M. Ridge - Gump Creek area, has covered only a small 
fraction of the total potentially-mineralized intrusive rocks. 

Induced polarisation surveys within the G.C.M. Ridge - Gump 
Creek area have delineated a 6000' by 2500* anomaly with chargeobilities 
ranging from 8 to 13 milliseconds and attendant low resistivities; with 
this, and northerly along the same apparent belt of fracturing are two 
lesser, but significant I.P. anomalies* 
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A modest amount of trenching on G.C.M, Ridge, within the easterly 
part of the anomaly, has exposed good widths of well s e r i c i t i z e d , kaolinized 
and c h l o r i t l z e d quartz d i o r i t e containing generally minor copper-molybdenite 
mineralization* 

The writer's air-photo interpretations of possible f r a c t u r i n g over 
the extent of the property indicates the possible existence of f i v e major zones 
of complex fra c t u r i n g within the northerly claims area, and at least one within 
a southerly and westerly part of the property. 

As a r e s u l t of the r e l a t i v e l y minor amount of d r i l l i n g and trenching 
so f a r accomplished over the property, no economically s i g n i f i c a n t mineralised 
zones have been actually delineated, In s p i t e of l o c a l l y favourable geological* 
geophysical indications. 

The writer makes the following recommendations f o r a d d i t i o n a l , more 
comprehensive exploration of p o t e n t i a l l y mineralized areas* 

1. Conduct reconnaissance-to-detailed geological and geochemical 
surveys of the westerly and northerly claims area — with 
emphasis on the l a t t e r * I n i t i a l l y , these should be directed 
to the current 3.C.H. Ridge-Gump Creek (A) prospect zone; 
thence to the E, C, D, 5 and F zones of possible f r a c t u r i n g . 

2. Carry out Induced po l a r i z a t i o n surveys of possible mineralised 
areas r e s u l t i n g from % — above. 

3. Explore s i g n i f i c a n t geochemical —I.P. anomalies by diamond 
d r i l l i n g , a f t er due consideration of possible contributory 
physical-chemical factors. 

The estimated costs of the above work are as follows; 

Item I - sample c o l l e c t i o n and analyses (Cu and Mo) 
2500 0 $3 gross cost per sample S 7,J 

Item 2 — p r o v i s i o n a l l y 20 line-miles 
0 SIOOO per mile gross cost _ 20,000 

General Provision, transportation, overhead, 
engineering-supervision .ItSOfi 

Sub-total $31,000 
tage I I 

Item 3 - Diamond d r i l l i n g 3000 UP. $ $10 30,000 
General Provision f o r i n d i r e c t and contingent d i r e c t expense 5,000 

Gross Cost $66.000 

Respectfully submitted. 

w.K. sharp, P.Eng* 



The following report has been prepared in accordance with an 
in i t i a l request and authorisation from Mr. G.J. Saarse, President, Mamit 
Lake Mining Ltd* (N.P.L.). The greater pert of the reference data was 
furnished by Mr* Saarse from his Company f i l e s | these have been augmented 
by data from the writer* s f i l e s and library, and which include relevant 
Government geological reports and maps* 

The writer, guided and assisted by Mr* Saarse, inspected and 
mapped the currently significant sections of the property during May 25 
and 26, 1968* 

The accompanying drawings have been prepared via a 4X panto-
graphic enlargement of 'Advance Print 921/7, Mamit Lake, B*C** this has 
been done to furnish a more convenient, comprehensive, and accurate base 
for the anticipated future additions and/or revisions* the currently shown 
position of the claim group will undoubtedly require some revision pending 
adequate ties to main topographic features} however, geophysical grids are 
plotted more-or-less Independently of claim positions, and geological, 
geophysical etc* detail is referenced to these grids, or to recognisable 
topographic features* 

The principal report reference material i s listed: 

A*D* Drummond, 1959: Thesis, Eastern Guichon Sathollth 
and J.B. Group* 

C. S* Nay, P*£ng«, 1959i Geological, Geophysical and 
Geochemical Report on the J*B* Group* 

D. W. Sraellie, P_Eng„, 1964 and 1966; Geophysical Reports, 
M.L*M. Group, G.C.M* Group* 

E. S. Rugg, P.Eng., 1965; Geological Report M.L.M. Group* 
D.R* Cochrane, P.Eng., Geo-X Surveys Ltd*, 1967j Geophysical 

Report on Eight Claims of the M.L.M. Group, West of the 
South end of Mamit Lake, B.C* 

PROPERTY 

A, Location and Access 
The property i s situated on the east border of the Highland Valley 

camp, closely west of Mamit Lake, B.C., and occupying a general 7 x 2 mile 
rectangular area — the long dimension being northerly* Elevations over 
the property range from about 3200 to 4400 feet* The group i s situated 
mainly within the Nicola Mining Division* 
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t* Nicola jffiffitq_B^y^alofi (cont'd) 

JH5T0RY 

•Copper mSmx&Mxtf&on within the pasesent %%mm was dlmmmmd about 
the yeer M i l subawiuw* *xpla*«tiQn sssiBpriserf ssvsrel hari4»»excavatsd trenches 
m& two or msa* ©hallow ©hafts on narrow shatapyr&te vain** 

The next seaftj&ded ex^iojcetlSEi vtms by Nesrfchmeiegn ^xploraiiians* Limited* 
who, during 1958, earatactttd geology-el.* $eof2hyei£ai, end geochemical surveys over 
the o r i g i n a l J*$« elsisj gxot*}* 

During Hey, 15^4 Buntec completed en Xnduoetf Polarisetio^ Survey m 
tft*e*»#Bwth* of a iimeoir (2000 *} grid extending msftftherly th3eo:u§Jt the eieiw 
groMi^s* This was foJLlowed, l a t e r i n 1944* by a aaejissgnetic survey over the fwH 
gsrid by Elxs-tsenie $eeehyttlie«l Surveys Ltd. of Bu&neby,* 

Seven chert AX dissaond d r i l l hole® wsse put dtetm i n to test tm 
p^aegnetie enoiaaXiss {&*d end A«$)* 

During IfgS Utah Construction & Mining Co* did geologies!* sseehysiottl 
{negne,ti& and I,f%~f©Blstivlty} end seechessitea et#teeiii3n on awrth*ESSR**al 
parts of th© claim (groups. 

In 1965-66 the Utah Construction I.P* and magnetic anomalies {A-2 
zone) were tasted by f i v e buiidossr tremens® and f«yr Short dlwaand d r i l l holes* 
This &£mlsam$ minor emgn&c of coeoei: minssaliasti^nf homfttr i t eppes&s tNrtt 
this work was not. directed te test optima seciieFts of the d.lej»ita>*tqusirtx 
sonite contact or ano^mlies* 

Buying I f 67 Satt*X Surveys Ltd., Vencewec, B*£* ^odusied e e&tfe&ted 
indto?d pdJLmiJsttlfim* self potential, and r e s i s t i v i t y survey on ei$rfe southerly 
tife&A claims. The principal anomaly was partly tested by trenoHJ^* 
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Regional access i s via the Merritt-Xamloops all-weather gravel 
road; Mamit Lake adjoins the road at 18 miles due north of Herritt, 8*C# 
— the local supply-personnel centre* 

local access to northerly* and general upper parts of the prop­
erty Is via the Billy Lake road, the lower, southerly sections are access­
ible via local roads to the south end and west shore of Mamit Lake or via 
a northerly extension of the 'Aberdeen* road. The secondary roads are 
seasonally impassable without special efforts to maintain continuous access* 

The property comprises 168 located claims* shown on Fig* 2, and 
as listed in the following schedule! 

A* Nicola Mining Division: 
Mineral Claims Record Wo*'s Record Dates 

& M*L*M* #1 - #9, incl. 36075-33, incl* 15 Jan. 1968 
#10-#30, 21452-72, tt 23 3ept. 1963 

t #33 21475 23 Sept. 1963 
I • #35 21477 23 Sept. 1963 
tf i t l X f t l g w t . 36533-36, ti 14 March, 1968 

#45-#50, If 21600-05, it 28 Jon. 1964 
t #28 36537 14 March, 1968 
f #30 ; - 36538 tt 

#51-#62f 36539-50, 
1 - #67-#69, ii 36551-53, « * 
7 #B2-#34, it 36554-56, tt t» 
i #90 36557 s 
G #97-#102t tt 36558-62, H tt 
2 : #118-#119, M 36563-64, tt tt 
^ i #U1-#I35, ft 36565-69, 11 It 

#137 36570 ft 
t #139 36571 tl 
¥ #i46-#149. tt 36572-75, tt It 
$ #59-#66, tl 21813-20, It 7 Feb. 1964 

jt'i #70-#81, tt 23274-65, tt 14 Jan* 1965 
a #85-#96, It 24801-12, tt 12 July, 1965 
¥ < 3.C.K. m - #11. incl* 21832-35, incl. 24 Feb. 1964 
1 #24 21848 tt 
/ #26 218 21850 n 
& #47-#52* it 21871-76, tt 27 Feb* 1964 
2 #55-#56* H 21889-90, it 2 March, 1964 
/ 7 #101-#117, tl 23368-84, 25 Feb. 1965 
// #120-#130, tt 23387-97, n 1 March, 1965 
/ \ #141 23465 3 March, 1965 
/ Z34-CL 
/ \ 
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1. Nicola Mining Division (cont'd)i 

The following were acquired vie Bills of Sale dated 12 April, 1968; these 
l i e i n the Nicola Mining Division; 

) 
7 H 
-2. 

Mineral Claims 
Lee (t6 
Dude #5-36, incl. 
Ed #l-#5, «* 

Record No.'s 
20574 
20623-29, incl . 
29666-70, incl. 

Record Dates 
3 May, 1967 
16 May, 1967 
25 April, 1967 

Kamlpopa Mining Divisioni 
#136 68484 14 March, 1968 
#133 68485 n 

__̂ #140 68486 
All claims appear to be in good standing. 

/4*2i HISTORY 

Copper mineralisation within the present group waa discovered 
about the year 19.14; subsequent exploration comprised several hand- excavated 
trenches and two or more shallow shafts on narrow chalcopyrlte veins* 

The next recorded exploration was by Northwestern Explorations* 
Limited, who, during 1958, conducted geological, geophysical, and geochemical 
surveys over the original J.B* claim group. 

During May, 1964 Kunteg completed an induced Polarisation survey 
on three-fourths of a narrow (2000*) grid extending southerly through the 
claim groups. This was followed, later in 1964, by a geomagnetic survey 
over the f u l l grid by Electronic Geophysical Surveys Ltd. of Burnaby. 

Seven short AX diamond d r i l l holes were put down in 1964 to test 
two geomagnetic anomalies (A-l and A-2). 

During 1965 Utah Construction & Mining Co. did geological, geo­
physical (magnetic and I.P.—resistivity) and geochemical exploration on 
south-central parts of the claim groups. 

In 1965-66 the Utah Construction I.P. and magnetic anomalies 
(A-2 zone) were tested by five bulldozer trenches end four short diamond 
d r i l l holes. This disclosed minor amounts of copper mineralisation| how­
ever i t appears that this work was not directed to test optimum sections of 
the diorite-cfuarta monsonite contact or anomalies. 

During 1967 Geo-X Surveys Ltd., Vancouver, B.C. conducted a com­
bined induced polarisation, self potential, and resistivity survey on eight 
southerly M.L.M. claims, ihe principal anomaly was partly tested by 
trenching. 
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In 1966 Mamit Lake Mining Ltd. d i d extensive bulldozer trenching 
on the Al-West geomagnetic anomaly — s p e c i f i c a l l y i n the area of the o l d 
19IS prospect workings* 

GENERAL GSOLOGY 

The copper deposits of the Highland Valley camp occur within the 
general Cordilleran porphyry copper b e l t which extends from Mexico t o Alaska. 
The type-mineralisation i s rather consistently related to highly-fractured, 
complexly-intruded small batholiths and stocks of a general intermediate 
composition* where the larger deposits occur* the favourable i n t r u s i v e 
assemblage i s also situated within zones of extreme structural deformation-
characterised by regional f a u l t s and related intensely fractured and 
brecciated zones. Extensive hydrothermal a l t e r a t i o n , t y p i c a l l y involving 
potash-metasomatism, i s a usual feature of the major deposits of t h i s 
c lass* Local representatives of the porphyry copper b e l t include Copper 
Mountain, Brenda, Craigmont* Lornex, Bethlehem, Granisle, Sndako, and 
others* 

The Highland Valley copper-^aolybdenum deposits p r i n c i p a l l y occur 
within s t r u c t u r a l l y , and li t h o l o g i c a l l y - f a v o u r a b l e parts of the complex 
Guichon g r a n i t i c batholith* These areas normally comprise a v a r i e t y of 
older to younger i n t r u s i v e s , including; quartz d i o r i t e , granodiorite, 
monzonite, cjuartz monzonite, granite, and related younger injected bodies* 

Southerly and easterly sections of the Company's Mamit Lake 
property are underlain by d i o r i t e s to gabbroic rocks comprising an essen­
t i a l l y basic complex along t h i s easterly contact-section of the Guichon 
ba t h o l i t h . Westerly and northerly parts of the property are underlain by 
a v a r i e t y of intrusives ranging between d i o r l t i c to sub-granitic i n com­
position* L o c a l l y , these are bordered, or intruded by minor bodies of more 
al k a i l n e - a c i d i c composition, such as a p l i t e , a i a s k i t e , and related ' f e l a l t l e * 
types. 

within the southerly h a l f of the property the gabbros and d i o r i t e s 
are succeeded, to the west, by a general granodiorite body* The northerly 
half of the group i s characterised by an evident complex of intermediate to 
al k a l i n e i n t r u s i v e s , including quartz d i o r i t e , granodiorite t and quarts 
monzonite. me assemblage within the northerly claim areas would appear 
to provide a highly favourable geologic setting f o r the occurrence of ex­
tensive disserainatedvtype copper-molybdenum deposits* 



LOCAL GEOLOGY AND MINERALIZATION 

The following descriptions are of l o c a l i t i e s v i s i t e d by the 
writer: 

A r5 Zone (Fig. 3) 

This zone i s at least p a r t l y delimited by magnetic and I.P. 
surveys. Some follow-up exploration has been accomplished by trenching, 
diamond d r i l l i n g , and percussion d r i l l i n g . Trenching and d r i l l i n g to 
the west of the road disclosed an area of dark coloured d i o r i t i c r o c k s -
veined, and marginally replaced by minor, but variable amounts of p y r l t e , 
chalcopyrite, and magnetite. The easterly trenches and d r i l l holes i n d i ­
cate a general quartz monzonite body with minor copper mineralisation 
occurring within a more extensive zone of small fractures and v e i n l e t s . 
Ihe host rocks have been s i g n i f i c a n t l y altered, with th© development of 
s e r i c i t e , k aolin, c h l o r i t e , and some pink K-sp&r* 

Current evidence suggests that the l o c a l (A— 2 zone) d i o r i t e -
quartz monzonite contact trends northerly to northwesterly between the 
easterly snd westerly tranches* The current pattern of d r i l l holes and 
trenches i s too l o c a l i z e d f o r an adequate t e s t of the quarts monzonite 
body* 

A— l West aone (Fig,. 4) 

The exploration area i s p r i n c i p a l l y underlain by rather f r e s h , 
missive d i o r i t i c rocks. Extensive bulldozer stripping and trenching has 
disclosed only minor amounts of chalcopyrite i n minor open fractures and 
somewhat wider, s i l i c e o u s fracture zones. The mineralization i s essen­
t i a l l y s i m i l a r to that opened by the few old prospect shafts and hand-
trenches* 

On the basis of the generally unimpressive l i t h o l o g l c a l -
s t ructural c h a r a c t e r i s t i c s revealed, t h i s immediate area does not warrant 
further exploration. I t Is probable that the coincident geomagnetic 
anomaly resulted from an umineralized conductor or conductive zone such 
as a f a u l t , shear sone or geologic contact. 

South D i o r i t e /.one (Pig;* 5) 

t h i s exploration area i s situated c l o s e l y northeast of a pro­
nounced, northwestarly-tr«iding f a u l t g u l l y and coincident geomagnetic 
anomaly which cut g r i d - l i n e *L» at about 400 f t . west of the East base-line* 
The area i s underlain by d i o r i t i c , gobbroic, and pyroxenitlc f a d e s of the 
easterly basic i n t r u s i v e complex. Trenching i n t h i s has exposed multiple 
zones of close-fracturing and j o i n t i n g on N.N.E. trends and near-vertical 
dips. These have been sparsely mineralized, with minor replacements i n the 
main body of the rock involving magnetite, p y r i t e , and chalcopyrite. A 
general, but not p a r t i c u l a r l y relevant a l t e r a t i o n feature, consists of a 
pervasive u r a l i t i c a l t e r a t i o n of the mafic minerals within the basic 
country rock* 
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As the geomagnetic anomaly was not accompanied by a substantiating 
1*P* response i n t h i s ares, and as the general l o c a l i t y does not appear 
markedly favourable f o r the occurrence of economic grades of disseminated 
copper mineralisation, the w r i t e r suggests that a l l contemplated exploration 
be diverted to more promising target areas* 

A—1 East 2*ane 

Exploration of t h i s area was possibly instigated by the co­
occurrence of the "regional" anomaly and small, mild 1*1*. anomaly* 

The predominantly d i o r i t i c rocks underlying t h i s area are 
e s s e n t i a l l y part of the easterly basic complex* As within Al-West zone* 
they are not s i g n i f i c a n t l y fractured, altered, or mineralised, nor do they 
contain s i g n i f i c a n t amounts of geologically favourable " g r a n o d i o r i t i c " 
i n t r u s i v e s . From recent exploration r e s u l t s , there appears to be very 
l i t t l e incentive f o r continuing exploration i n t h i s s p e c i f i c l o c a l i t y * 

G.C.M. Prospect Area 

Details of the l o c a l geology and geophysical survey r e s u l t s are 
compiled on Dwgs. 1 and 2* 

This l o c a l i t y , as well as most of the northerly claims area and 
adjoining properties, i s underlain by a geologically-favourable i n t r u s i v e 
complex consisting, p r i m a r i l y , of quartz d i o r i t e , quartz monzonite, and 
granodiorite* At various places, mainly i n zones of pronounced f a u l t i n g 
and f r a c t u r i n g , these have been intruded by smaller bodies of younger 
(Vimy) granodiorite, a p l i t e , and leucogranitic rocks. This generally 
favourable 'Highland Valley complex* extends both to the west and north 
of the claims area* 

The immediate G.C.M. Ridge zone comprises an extensive body of 
quartz d i o r i t e which i s quite possibly c l o s e l y related to the Gump Lake 
guartz monzonite body* The Sump Creek quartz d i o r i t e underlying G.C.M. 
Ridge exh i b i t s conspicuous areas of hydrothermal a l t e r a t i o n , with the 
development of s e r i c i t e , k a o l i n , secondary M e l d s p a r , and some c h l o r i t e * 
In addition these altered zones l o c a l l y carry s i g n i f i c a n t amounts of d i s ­
seminated chalcopyrite and bornite, with minor molybdenite, as exposed by 
the few rather widely-spaced trenches excavated along the crest and brow of 
the ridge* One major, and some minor zones of intense (to 70%) s e r i c i t e 
a l t e r a t i o n have been traced westerly across the creek canyon and up the 
opposite slope. 

I.P. surveys within t h i s area nave resulted i n the preliminary 
delineation of a major anomaly with a 6000 foot H-S length and 2500 foot 
£-W width* Further to the north, and between two apparent fracture l l n e a -
t l o n s , other small anomalous areas have been delineated. To date, only a 
minor f r a c t i o n of the potentially-mineralized Gump Creek body has been 
explored i n any d e t a i l * 



Major systems of Intersecting and radiating fractures, as i n d i ­
cated by the writer's detailed stereoscopic examination of the air-photo 
sequence, suggest the possible existence of other major f o c i i of f r a c t u r i n g 
a l t e r a t i o n , and mineralization. 

PHQTOGEOL.OGICAL FEATURES 

These are denoted on Dwg. 2\ the more s i g n i f i c a n t of these are noted 
below: 

A. The general area of convergence of N.N.W. and H.N.E. fractures 
with subordinate transverse fractures. This structural focus, 
associated with s e r l c i t i z e d quartz d i o r i t e and evident copper 
mineralization, Is suggestive of the lomex North ore zone 
geology. 

a. A zone of crudely concentric and r a d i a l fractures situated 
between a pair of N-S lineations ( f a u l t s ? ) . 

c. In general a Vee of (fault?) l i n e a t i o n s outward and northward 
of A. Two substantial I.P. anomalies occur, consecutively to 
the north, between the diverging l i n e a t i o n s . 

D. At the intersection of three apparent (fracture?) l i n e a t i o n s — 
probably within the favourable quartz d i o r i t e and/or quartz 
monzonite. 

E. At the intersection of widely-spaced radially-divergent 
(dome?) lineat i o n s . 

P. A zone of curved concentric fractures between northerly-
divergent (fracture?) lineations at some £000-3000 feet west 
of zone Al-west. 

A l l of the above warrant preliminary exploration by reconnais­
sance geological-geochemical procedures. 

Respectfully submitted, 

W»M. Sharp, P.Eng. 

WMS/hb 
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