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SUMMARY 

The Lac 1 to 4 mineral claims dtit comprised of 70 claim units. 
These claims are located in the Mt. Milligan area and may be 
reached by road, 8 5  kilometres southwest of McKenzie, B.C. 

The Mt. Milligan area is a new camp f o r  porphyry copper-gold 
deposits. Placer Dome Inc. acquired the Mr. Milligan copper-gold 
deposit in 1990 and completed a feasibility study in 1991. The 
host rocks consist of Takla volcanic flows and tuffs and coeval 
alkaline intrusions of monzonite composition. The mineralization 
consists mainly of pyrite and chalcopyrite stockworks and 
disseminations. Gold-bearing quartz-carbonate veins occur 
peripheral t o  the porphyry copper-gold mineralization and are 
localized by fault zones. 

The I,ac claims are partially covered by glacial. drift. Rock 
exposures consist of strongly sheared and carhonatized Takla 
volcanic rocks containing abundant disseminations o f  pyrite. 
There is also evidence of quartz-carbonate stockwork and veins 
within the sheared and altered volcanic: rocks. Minor amounts o f  
black pyritic argillites occur within the volcanic assemblage. 

Reconnaissance induced polarization arid resistivity survey, 
geological mapping, rock and soil sampling were done over the 
western part of the property during the period August 25 to 30, 
1991. Scattered anomalous values for gold, copper and arsenic in 
soils were found. The geophysical traverse along the main road 
through the property gave high chargeability and low resistivity 
readings over an area which is probably underlain by pyritic 
black argillites. 

Additional geological mapping, soil arid rock geochemistry are 
recommended, together with induced polarization surveys to detect 
disseminated sulphides below the glacial cover. 

D. L. COOKE AND ASSOCIATES LTD. : 
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INTRODUCTION 

The Lac claims were staked over the eastern port.iori of a small 
boomerang-shaped aeromagnetic anomaly which occurs approximately 
4 . 5  kilometres east: of the Mt. Milligan copper-gold deposit. The 
Mt. Milligan deposit lies on the southeast margin of a large 
aeromagnetic anomaly which reflects an underlying diorite- 
syenodior ite-monzonite intrusive complex. De ta i led 1 ow - 1 eve 1 
airborne and ground magnetic surveys define the Mt. Milligan 
zones of mineralization as small satellite magnetic anomalies 
caused by sulphide-bearing monzonitic dikes and plugs. 

The Lac claims were examined for their porphyry copper-gold and 
gold vein potential during the period August 25 to 3 0 ,  1 9 9 1 .  The 
results of  this exploration work forms the subject of this 
report. A t . o t a l  o f  $ 8 , 6 0 8 . 2 5  was spent on the exploration o f  the 
Lac claims and this report is submitted for assessment credits oti 
the property. 

1 9  9 1  EXPLORATION PROGRAM 

The current reconnaissance program consisted of prospecting, 
geological mapping, soil and rock geochemistry along east-west 
lines from the western boundary o f  the Lac 1 mineral claim. Soil 
samples were eo1lectt.d on  the Lac 1 claim every 100 metres along 
the traverse lines, 1 0 0  metres apart. Rock samples were 
collected f o r  assaying at irregular intervals. Data was plotted 
on 1 : 1 0 , 0 0 0  topographic maps (Figure 3 ) .  Sample control was 
provided by topofil chain from known points. 

This work was done hy David L. Cooke, Ph.D., P.Eng., geologist, 
and M. A. Cooke, field assistant. One test line of induced 
polarization and resistivity was done by Lloyd Geophysics L,td. 
along t h e  main haulage road runnjny northwesterly across the Lac 
2 mineral claim. 

i D. L. COOKE AND ASSOCIATES LTD. 



L O C A T I O N  A N D  ACCESS 

The Lac m i n e r a l  c la ims a r e  s i t u a t e d  i n  t h e  Omineca  M i n i n g  
D j v i s i o n ,  a p p r o x i m a t e l y  8 5  k i l o m e t r e s  s o u t h w e s t  of McKenzie ,  B . C .  
( F i g u r e  1). The c la ims l i e  4 . 5  k i l o m e t r e s  e a s t  o f  t h e  M t .  
M i l l i g a n  c o p p e r - g o l d  d e p o s i t .  Access t o  t h e  c l a i m s  is f r o m  
McKenzie b y  8 5  k i l o m e t r e s  of  good l o g g i n g  r o a d s  o p e r a t e d  b y  
F l e t c h e r  C h a l l e n g e  L t d .  The a r ea  i s  o n e  o f  a c t i v e  l o g g i n g  
o p e r a t i o n s ,  a n d  t h e r e  a r e  numerous  c l e a r - c u t  a r e a s  on t h e  L a c  
p r o p e r t y  . 
The p r o p e r t y  a rea  is g e n e r a l l y  g e n t l y  r o l l i n g .  E l e v a t i o n s  on  t h e  
claims r a n g e  f r o m  992 metres a t  t h e  l e v e l  of P h i l i p  L a k e s  t o  
1 , 3 0 0  metres i n  t h e  n o r t h e a s t  s e c t i o n .  V e g e t a t i o n  is p r i m a r j l y  a 
m i x t u r e  o f  sp ruce ,  f i r  a n d  l o d g e p o l e  p i n e .  The u n d e r b r u s h  is 
very  d e n s e  i n  a r eas  o f  s e c o n d a r y  g r o w t h ,  w h i c h  c o n s i s t  of  young  
s p r u c e  a n d  f i r  . 

PROPERTY A N D  OWNERSHIP 

The L a c  1 t o  4 m i n e r a l  c la ims a r e  owned b y  D .  L .  Cooke ,  1 0 6 6 7  
A r b u t u s  Wynd, S u r r e y ,  B . C . ,  V 4 N  1W5. The p e r t i n e n t  c la im d a t a  i s  
a s  follows: 

U n i t s  
Lac 1 2 0  
L a c  2 2 0  
L a c  3 1 8  
Lac 4 1 2  

R e c o r d  No. R e c o r d  Date  
1 1 7 2 2  March 28,  1 9 8 3  
1 1 7 2 3  March 28 ,  1 9 8 9  
1 1 7 2 4  March 27 ,  1 9 8 9  
1 1 7 2 5  March 27 ,  1 9 8 9  

R E G I O N A L  GEOLOGY AND M I N E R A L B I Z A T I O N  

M t .  M i l l i g a n  o c c u r s  r o u g h l y  a t  t h e  c o r e  of a n  a r e a  o f  p o r p h y r y  
c o p p e r - g o l d  m i n e r a l i z a t i o n  w h i c h  r u n s  n o r t h w e s t e r l y  f r o m  C a r p  
L a k e  t o  t h e  N a t i o n  R i v e r  i n  t h e  Omineca M i n i n g  D i v i s i o n  of B . C .  
T h i s  a r ea  i s  p a r t  of t h e  Q u e s n e l  T r o u g h  of lJpper  Tr r iass jc  r o c k s ,  
wh ich  e x t e n d  n o r t h w e s t e r l y  f rom t h e  U.S .  b o r d e r  t h r o u g h  B . C .  t o  
t h e  Yukon. 

The IJpper T r i a s s i c  r o c k s  i n  t h e  M t .  Mi l l igar i  a r e a  b e l o n g  t o  t h e  
T a k l a  Group  a n d  c o n s i s t  m a i n l y  o f  a n d e s i t i c  a n d  b a s a l t i c  f l o w s  
a n d  p y r o c l a s t i c s .  Mi n o r  a m o u n t s  o f  b l a c k  a r g i  I1 i t e s  h a v e  been 
n o t e d  l o c a l l y .  O l d e r  m e t a m o r p h i c  r o c k s  of t h e  S l i d e  M o u n t a i n  a n d  
Cache  C r e e k  G r o u p s  o c c u r  t o  t h e  e a s t  of t h e  T a k l a  r o c k s .  The 
T a k l a  v o l c a n i c  r o c k s  a r e  i n t r u d e d  b y  c a l c - a l k a l i n e  a n d  a l k a l i n e  
p l u t o n s  o f  Upper  T r i a s s i c  t o  C r e t a c o u s  ages .  m P. L. COOKE AND ASSOCIATES LTP. 
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The geology of the Mt. Milligan area is mainly covered by glacial. 
till. The Mt. Milligan porphyry copper-gold deposit, which is 
currently being developed by Placer Dome Inc., contains 329 
million tons of probable ore with a grade of 0.22% copper and 
0.013 ounce gold per ton. The mineralization consists of pyrite, 
chalcopyrite and free gold within Takla volcanic rocks and in 
coeval alkaline intrusions (monzonite, diorite, etc.) of Triassic 
age. The sulphides occur as disseminations and stockworks in 
both intrusive and volcanic host rocks. 

The intrusions are characterized by abundant disseminations of 
magnetite, which make them detectable by airborne and ground 
magnetic surveys. Sulphides are concentrated in the intru~ive 
margins and adjacent volcanic rocks and may be traced under the 
glacial cover by induced polarization methods. 

In addition to the disseminated and stockwork habit of sulphide 
mineralization, there are fault-controlled g o l d  veins which occur 
peripheral to the porphyry mineralization. The veins contain 
quartz, carbonate, pyrite, chalcopyrite and gold which in some 
cases is of economic interest. 

PROPERTY GEOLOGY AND MINERALIZATION 

The Lac claims lie over the eastern portion o f  a small boomerang- 
shaped aeromagneitc anomaly, which lies to the southeast of  the 
larger Mt. Milligan aeromagnetic anomaly. These claims have 
potential for the occurrence of mineralized satellitic alkaline 
intrusions similar to the Mt. Milligan intrusions. The property, 
however, is extensively covered by glacial material o f  unknown 
thickness. Some rock exposures occur in the northwestern parts 
of the claim group (Figure 31, indicating that the area is 
underlain by sheared and altered Takla volcanic flows and 
fragmentals. Minor amounts of  black, pyritic argillites occur in 
the southwest corner o f  the property. 

Various amounts of pyrite occur in the sheared volcanic rocks. 
Alteration consists of silicification and carbonatization. In 
the northwest part of the property, carbonatized rocks contain 
quartz, carbonate and pyrite veinlets. The silica and Carbonate 
alteration zone is anomalous in arsenic and copper. Although the 
dimensions are not known, it appears to be trending to the 
northeast and may to be fault.-cont.rolled. 

D. L. COOKE AND ASSOCIATES LTD. 2 
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GEOCHEMISTRY 

\ 

0. L. COOKE AND ASSOCIATES LTP. \ 

Sample Preparation and Analysis 

Soil samples were taken from the B-horizon with a shovel at 
depths o f  15-30 centimetres and at 50 metre intervals, a l o r i y  E-W 
lines 100 metres apart. Soil samples were placed in numbered 
Kraft sample bags and shipped to Min-En Laboratories in North 
Vancouver, B.C. for analysis. Hock samples were occasionally 
collected in the course of soil sampling, prospecting, mapping, 
etc. The sample location sites and numbers are indicated on 
Figure 3 .  

The soil samples were dried at approximately 60°C and then sieved 
to minus 80 mesh. A 1.0 gram sample was then digested with HNO3 
and HC104 mixture. These samples were then diluted to standard 
volume after cooling, and the solutions analyzed for 30 elements 
by computer operated Jarrell Ash 9000 Induction Coupled Plasma 
(ICP) Analyzer. Gold was determined on separate solutions by 
atomic adsorption spectrophotometry. Rock samples were crushed 
and treated in a similar geochemical fashion. 

D i s c us s i o ti o f Re s u 1 t s 

The analytical results are presented in Appendix 111. 
Significant values for copper, g o l d  and arsenic in rocks and 
soils are plotted on Figure 4 .  Because of the small sample 
population, statistical treatment of the data was not attempted. 
By inspection and experience, the following values were assumed 
to be anomalous: 

qoid -t 10 ppb 
arsenic t 20 ppm 
copper +100 ppm 

No prominent clusters o f  anomalous values were obtained by this 
program. It is not known what extent this may be due to the 
cover of glacial till and sand. 

GEOPHYSICS: IP ANE RESISTIVITY 

An induced polarization and resistivity survey line was done by 
L,loyd Geophysics Ltd. along the main logging road which runs 
across the Lac 2 claim. The survey line was run from kilometre 
60.0 to kilometre 61.875. The results are presented as 
chargeability and resistivity profiles on  F i g u r e  5. 
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The high chargeabilities (t20 milliseconds) and very l o w  
resistivities (below 100 ohm - metres)  which occur between 
kilometres 60.0 and 60.75 correspond to underlying black, pyritic 
argillites. The remainder of the line consisting of low 
chargeabilities and higher resistivities probably represents 
volcanic tuffs and flows. 

CONCLiUSIONS AND RECOMMENDATIONS 

T h e  reconnaissance geological mapping, soil and rock geochemistry 
o f  the L ~ c  claims identified weakly anomalous and altered zones 
permissive for the occurrence of fault-controlled yold-quartz 
mineralization. The IP and resistivity survey gave anomalous 
results, which may be due to pyritic argillites rather than to 
porphyry copper-gold mineralization. 

The extensive qlacial drift cover in the low-lying areas is 
probably masking most of the geochemical response from the 
underlying bedrock. Additional soil sampling, rock geochemistry 
and geophysics should be done over the area to the sout.h of the 
Lac 1 claim to further evaluate a small aeromagnetic anomaly on 
the Lac 2 claim. 

Report by: 

D. L. COOKE AND ASSOCIATES LTD. 

David L. Cooke, Ph.D., P.Eng. 

May 26, 1992 

2 0. L. COOKE AND ASSOCIATES LTO. 
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APPENDIX I 

STATEMENT OF 1991 EXPENDITURES 
LAC 1 -- 4 MINERAL CLAIMS 

I SALARIES 

D .  L , .  C o o k e .  Geoloyist, Aug. 25-30, 1 9 9 1  

M. A. Cooke, Field Assistant, Aug.25-30, 1 9 3 1  
6 days @ $350/day . . . . . . . . . . . .  $2,100.00 

6 days @ $lSO/day . . . . . . . . . . . . . . .  9 0 0 . 0 0  $ 3 , 0 0 0 . 0 0  

I GEOCHEMISTRY 

1 0 4  Soil and 4 Rock Samples (Min En Lab) . . . .  $1,686.32 
Field Supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 6 . 5 6  1,772.88 

GEOPHYSICS 

Recce. IF and Resistivity Survey, Aug.4, 1 9 9 1  
1.875 km (Lloyd Geophysics Ltd.) . . . . . . . .  1,444.50 

DOMICILE 

Room and Board: 1 2  man days @ $50/day . . . . . .  $ 6 0 0 . 0 0  
35.00 6 3 5 . 0 0  Co mm u n i ca t i o ti s . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TRANSPORTATION 

Truck Rental: 6 days @ $60/day . . . . . . . . . . . .  $ 360.00 
Mileage: 1,415 km @ $0.20/km. . . . . . . . . . . . . .  2 8 3 . 0 0  

177.87 8 2 0  * 87 Gasoline and Repairs ...................... 

I REPORT 

Data Interpretation arid Report . . . . . . . . . . . .  $ ‘100 .00  
Drafting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  125.00 
Stenographic Servire ...................... 1 1 0 . 0 0  935.00 

TOTAL EXPEN 
Prepared by: 

OOKE AND ASSOCIATES LTD. 

David L. Cooke, Ph.D., P.Eny. 
May 26, 1 9 9 2 .  
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STATEf 

I, DAVID LAWRENCE COOKE, 

APPENDIX I1 

ENT OF QUALIFICATIONS 

of the Municipality of Surrey in the 
Province of British Columbia, hereby certify: 

1. 

2. 

3 .  

4 .  

5 .  

6. 

That I am a Consulting Geologist, resjding at 10667 Arbutus 
Wynd, Surrey, B.C., V4N 1W5, with a business office at 
811 - 675 West Hastinys Street, Vancouver, R.C., V6B 1N2. 

That I graduated with a B.Sc. degree i n  Geology from the 
University of New Brunswick in 1959, and with M.A. 
and Ph.D. degrees in Geology from the University of Toronto 
in 1961 and 1966 respectively. 

That I have practised my profession as an exploratjon 
geologist from 1959 to the present time in Canada, the 
U.S.A., Mexico, the Caribbean and South America. 

That T am a Registered Member of the Association of 
Professional Engineers of the Province of British Columbia 
since 1970. 

That I have personally performed the exploration work on the 
Lac 1 - 4 mineral claims described herein. 

And that I am the author of this report on the Lac 1 - 4 
mineral claims, dated May 26, 1992. 

DAVID L. COOKE, PH.D., P.ENG. 

May 26, 1992 

0 811 - 6 7 5  WEST HASTINGS STREET, VANCOUVER, B.C., CANADA V6B IN2 (6041 687-3337 
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F I L E  NO: I V - 1 0 1 7 - S J 1 + 2  MIN-EN LABS - ICP REPORT COMP: D.L. C W K E  & ASSOC. 
PROJ: LAC 
ATTN: D.L. COOKE 

705 UEST 1 5 T H  ST., NORTH VANCOUVER, B.C. V7M I T 2  
(604)980-5814 OR (604)988-4524 

DATE: 91/09/16 
* S O I L  * (ACT:F31) 

SAMPLE 
UUMBER 
LAC91 -001 
LAC91 -002 
LAC91 -003 LACPi -004 
LAC91 -005 
LAC91 -006 
LAC91 -007 
LAC91 -008 
LAC91 -009 
L A C 9 1 - 0 1 0  
LAC91 -01 1 
L A C 9 1 - 0 1 2  
LAC91 -013 
LAC91 -014 
L A C 9 1 - 0 1 5  
LAC91  - 01 6 
L A C 9 1 - 0 1 7  
L A C 9 1 - 0 1 8  
LAC91  -019 
LAC91  -020 
LAC91  -021 
LAC91  -022 
LAC91  -023 
LAC91  -024 
LAC91  -025 
LAC91  -026 
LAC91  -027 
LAC91  -028 
L A C 9 1  -029 
L A C 9 1  - 030 
L A C 9 1  -032 
LAC91  - 033 
LAC91  -034 
LAC91  -035 
LAC91  -036 
L A C 9 1  -037 
L A C 9 1  -038 
L A C 9 1  - 039 
L A C 9 1  -040 
LAC91  -041 
LAC91  -042 
LAC91  -043 
LAC91  - 044 
L A C 9 1  - 045 
L A C 9 1  -046 
LAC91  -047 
LAC91  - 048 
LAC91  -049 
LAC91  -050 
L A C 9 1 - 0 5 1  
L A C 9 1  -052 
L A C 9 1  -053 
L A C 9 1  -054 
LAC91  -055 
LAC91  -056 ~~ 

LAC91  -057 
L A C 9 1  -058 
LAC91 -059 



COMP: D.L. COOKE & ASSOC. MIN-EN LABS - ICP REPORT F I L E  NO: 1V-1017-SJ3+4 
PROJ: LAC 
ATTN: D.L. COOKE 

705  WEST 15TH ST., NORTH VANCOUVER, B.C. V7M I T 2  
(604)980-5814 OR (604)988-4524 

DATE: 91 /09 /16  
* SOIL * (ACT:F31) 

SAMPLE 
NUMBER 
LAC91 -061 
LAC91 - 062 
LAC91 -063 
LAC91 -064 
LAC91 -065 
LAC91 -066 
LAC91 - 067 
LAC91 - 068 
LAC91 - 069 
LAC91 -070 
LAC91 -071 
LAC91 -072 
LAC91 -073 
LAC91 -074 
LAC91 -075 
LAC91 -076 
LAC91 -077 
LAC91 -078 
LAC91 -079 
LAC91 -080 
LAC91 -081 
LAC91 - 082 
LAC91 -083 
LAC91 -084 
LAC91 -085 
LAC91 -086 
LAC91 -087 
LAC91 -088 
LAC91 -089 
LAC91 - 093 
LAC91 -094 
LAC91 - 095  
LAC91 -096 
LAC91 -097 
LAC91-100 
LAC91 - 101 
LAC91 - 102 
LAC91 - 103 
LAC91 - 105 
LAC91 - 106 
LAC91 - 107 
LAC91-108 
LAC91 - 109 
LAC91 - 1 10 
LAC91 -1 11 



COMP: D.L. COOKE & ASSOC. MIN-EN LABS - ICP REPORT FILE  NO: 1V-1017-RJ1 
PROJ: LAC 
ATTN: D.L. COOKE 

SAMPLE 

LAC91 -5R 
LAC91 -7R 
LAC91-15R 
LAC91 - 17R 

705 WEST 15TH ST., NORTH VANCOUVER, B.C. V7M 112 
(604)980-5814 OR (604)988-4524 

DATE: 91/09/16 
* ROCK * (ACT:F31) 

AG AL AS B BA BE B I  CA CD CO CU FE K L I  MG MN MO NA N I  P PB SB SR TH T I  V ZN GA SN W CR AU-FIRE 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPB 

.6 5110 52 11 82 .5 2 4890 .I 13 127 31490 2740 3 590 849 6 290 4 1730 82 7 19 1 50 19.6 93 1 1 2 47 45 
2.5 4370 99 7 86 .4 1 57590 .I 13 289 25460 2830 2 2520 1158 2 380 4 1220 114 32 305 1 41 19.6 97 1 1 2 31 15 
1.3 6320 44 7 77 .3 4 66610 .I 26 79 54920 5060 3 12980 2065 1 80 14 1340 69 28 499 1 349 36.9 78 1 1 2 36 9 
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