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SUMMARY 

The L a c  property consists of t h e  L a c  1 t o  4 mineral  claims which t o t a l  70 

claim units. These claims a r e  located in t h e  Mt .  Milligan a r e a  and may  be  

r eached  by road 85 kilometres southwest of McKenzie, B.C. 

The M t .  Milligan area is rapidly becoming a new c a m p  for  porphyry copper- 

gold deposits. P l ace r  Dome Inc. r ecen t ly  acquired t h e  M t .  Milligan copper- 

gold deposit  from Continental  Gold Corp. The  deposit  is covered by glacial  

d r i f t  which also obscures a g rea t  portion of t h e  surrounding areas. The  

host rocks consist of Takla volcanic flows and t u f f s  and coeval alkaline 

intrusions of monzonitic composition. 

The mineralization occurs  in typical porphyry copper s ty l e  and consists 

mainly of py r i t e  and chalcopyrite s tockwork a n d  disseminations. Gold 
occurs  i n  t h e  f r e e  state and  in association with t h e  sulphides. Gold-bearing 

q u a r t z  ca rbona te  veins also commonly occur  peripheral t o  t h e  porphyry 

copper-gold mineralization and are localized by f a u l t  zones. 

The  L a c  claims are partially covered by glacial  drift. Rock exposures 

consist  of strongly sheared and carbonat ized Takla volcanic rocks 

containing abundant disseminations of pyrite.  The re  is also evidence of 
quartz-carbonate  stockwork and veins within t h e  sheared and a l t e r ed  

volcanic rocks. Minor amounts  of black pyri t ic  argil l i tes occur  within t h e  

volcanic assemblage. 

Reconnaissance prospecting, geological mapping, rock and soil sampling 

were done over portions of t h e  property during t h e  periods June  2-8, 1990. 

Anomalous values for  arsenic  in soils w e r e  found in t h e  northwest  corner of 

t h e  property where the glacial cover is  shallow. Rock geochemistry within 

this a r e a  also returned anomalous r e su l t s  fo r  arsenic ,  copper and  silver. A 

f e w  strongly anomalous values fo r  gold in soils appear  t o  be randomly 

distributed ac ross  t h e  property. I 

D. L. COOKE AND ASSOCIATES LTD. 1 
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These anomalous results a r e  sufficiently encouraging t o  warrant  fu r the r  

exploration of t h e  L a c  claims. Additional geological mapping, soil and  rock 

geochemistry a r e  recommended,  t oge the r  with VLF-EM, magne tomete r  a n d  

induced polarization surveys t o  d e t e c t  disseminated sulphides below t h e  

glacial cover. 

INTRODUCTION 

The L a c  claims were s taked in a drift-covered a r e a  over t h e  e a s t e r n  

portion of a small  boomerang-shaped ae romagne t i c  anomaly which occurs  

approximately 3.5 kilometres  east of t h e  M t .  Milligan copper-gold deposit  
of Cont inental  Gold Corp. The  Lake 1-5 claims cover t h e  western portion 

of t h i s  ae romagne t i c  anomaly. The  M t .  Milligan deposit lies on t h e  

sou theas t  margin of a large ae romagne t i c  anomaly which r e f l e c t s  a n  
underlying dior i te  - syenodiorite - rnonzonite intrusive complex. Detai led 

low-level airborne and ground magne t i c  surveys def ine t h e  M t .  Milligan 

zones of mineralization as small  s a t e l l i t e  magne t i c  anomalies caused by 

sulphide-bearing monzonitic dikes and plugs. 

The  claims were examined f o r  their  porphyry copper-gold and  gold vein 
potential  during t h e  period June 2-8, 1990. The resul ts  of this  exploration 

work f o r m s  t h e  subject  of t h i s  report .  A t o t a l  of $7,725.00 was spent  in 

t h e  exploration of t h e  L a c  1 t o  4 mineral  claims. This r epor t  is  submit ted 

fo r  assessment  c red i t s  t o  maintain t h e  L a c  1 t o  4 c la ims e a c h  fo r  a period 

of one year.  

D. L. COOKE AND A550CIATES LTD. 1 
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1990 EXPLORATION PROGRAM 

There  is no  record of prior exploration work in t h e  a r e a  of t h e  L a c  claims. 

The  cu r ren t  reconnaissance program consisted of prospecting, geological 

mapping, soil a n d  rock geochemistry along logging roads and  logged off 

areas .  Soil samples  were col lected e v e r y  100 m e t r e s  along t h e  t r ave r sed  

areas.  Rock samples  were col lected fo r  assay at irregular intervals.  D a t a  

was blot ted on 1:10,000 topographic maps. Sample control was provided by 

topofil  chain from known points. This work was done by David L. Cooke, 

Ph.D., P.Eng., geologist, and M.A. Cooke, field assistant.  

LOCATION AND ACCESS 

The L a c  claims a r e  s i tuated i n  t h e  Omineca  Mining Division, approximately 

35 kilometres  southwest  of McKenzie, B.C. (Figure 1). The claims l i e  4.5 
kilometres  east of t h e  Continental  Gold Corp. / Placer  Dome deposit. 

Access  t o  t h e  claims i s  f rom McKenzie by 8 5  kilometres  of good logging 

roads ope ra t ed  by Fletcher  Challenge Ltd. The a rea  is  o n e  of a c t i v e  

logging operations,  and  t h e r e  a r e  numerous clear-cut a r e a s  on t h e  L a c  

property. 

The  property area is generally gently rolling. Elevations on t h e  claims 

range f rom 992 m e t r e s  at t h e  level of Philip Lakes t o  1,300 m e t r e s  in t h e  

no r theas t  section. Vegetation is primarily a mixture of spruce,  f ir  and  

lodgepole pine. The  underbrush is very dense in a r e a s  of secondary growth, 

which consist  of young spruce a n d  fir .  

0. L. COOKE AN0 A58OClATE8 LTD. 
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PROPERTY AND OWNERSHIP 

The Lac I - 4 mineral c la ims a r e  owned by D.L. Cooke, 10667 Arbutus 

Wynd, Surrey, B.C. The pertinent claim d a t a  is as follows: 

L a c  I 
L a c  2 
L a c  3 
L a c  4 

Units 

20 
20 
18 
12 

Record No. Due D a t e  

11722 March 28, 1991 
11723 March 28, 1991 
11724 March 27, 1991 
11725 March 27, 1991 

REGIONAL GEOLOGY AND MINERALIZATION 

M t .  Milligan occurs  roughly at t h e  core of a n  area of porphyry copper-gold 

mineralization which runs northwesterly f rom C a r p  Lake to t h e  Nation 

River in t h e  Omineca Mining Division of B.C. This area is par t  of t h e  

Quesnel Trough of Upper Triassic rocks, which ex tend  northwesterly f rom 

t h e  U.S. border through B.C. to t h e  Yukon. 

The  Upper Triassic rocks in t h e  M t .  Milligan area belong to t h e  Takla 

Group and consist mainly of andesi t ic  and  basal t ic  f lows and pyroclastics. 

Minor amounts of black argil l i tes have been noted locally. Older 

metamorphic  rocks of t h e  Slide Mountain and  Cache  Creek Groups occur  t o  
t h e  east of t h e  Takla rocks. The Takla volcanic rocks a r e  intruded by calc- 

alkaline and  alkaline plutons of Upper Triassic t o  Cretaceous ages. 

The  geology of t h e  M t .  Milligan a r e a  is mainly obscured by glacial drift .  

The  M t .  Milligan porphyry copper-gold deposit  which is current ly  being 

developed by Placer Dome Inc. contains 385 million tons of probable ore 

with a grade of 0.22% copper and  0.016 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 

0. L. COOKE A N 0  ASSOCIATES LTO. / 
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Triassic  age. T h e  sulphides occur as disseminations and stockworks in both 
intrusive and  volcanic  host  rocks. 

The  intrusions are cha rac t e r i zed  by abundant disseminations of magne t i t e ,  

which make  them de tec t ab le  by airborne and  ground magnet ic  surveys. 

Sulphides a r e  concen t r a t ed  in the intrusive margins and adjacent  volcanic 

rocks a n d  may  be  t r a c e d  under t h e  glacial cover  by induced polarization 

methods. 

In addition to t h e  disseminated and stockwork habit  of sulphide 

mineralization, t h e r e  are fault-controlled gold veins which occur peripheral  

t o  t h e  porphyry mineralization. The  veins contain quartz ,  carbonate ,  

pyrite,  chalcopyri te  and  gold which in some  cases is of economic in t e re s t .  

PROPERTY GEOLOGY AND MINERALIZATION 

The  L a c  c l a ims  l i e  over  t h e  eas t e rn  portion of a small  boomerang-shaped 

ae romagne t i c  anomaly which l ies t o  t h e  southeast  of t h e  larger  M t .  

Milligan ae romagne t i c  anomaly. These claims have potential  fo r  t h e  

occur rence  of mineralized satel l i t ic  alkaline intrusions similar t o  t h e  M t .  
Milligan intrusions. The  property, however, is  extensively covered by 

glacial d r i f t  m a t e r i a l  of unknown thickness. Some rock exposures occur  in 

t h e  northwestern p a r t s  of t h e  claim group (Figure 3) which suggests t h a t  

t h e  area is underlain by sheared and a l t e r e d  Takla volcanic flows and 

fragmentals .  Minor amounts  of black, pyrit ic argil l i tes occur in t h e  

southwest  corner  of t h e  property. 

Various amoun t s  of pyrite occur  in t h e  shea red  volcanic rocks. Alterat ion 

consists of si l icification and  carbonatization. In the northwest  pa r t  of t h e  

property,  carbonat ized rocks contain quartz ,  carbonate  and  pyrite veinlets. 

The  sil ica and  ca rbona te  a l terat ion zone is  anomalous in arsenic and 

copper.  Although t h e  dimensions a r e  no t  known, i t  appears  t o  be t rending 

t o  t h e  no r theas t  and  appea r s  t o  be fault-controlled. 

0. L. CODKE AND ABSOCIATES LTD. 1 
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GEOCHEMISTRY 

Sample P repa ra t ion  a n d  Analysis 

Soil samples  were taken with a shovel f r o m  depths  of 15-30 cen t ime t re s  

along t h e  major and minor logging roads at 100 m e t r e  intervals.  Soil 

samples  were  placed i n  numbered K r a f t  s ample  bags and shipped t o  Min-En 

Laborator ies  in North Vancouver, B.C. fo r  analysis. Rock samples and  

s t r e a m  silt samples  were occasionally co l l ec t ed  in t h e  course of soil 

sampling, prospecting, mapping, etc. The  sample location s i tes  and  

numbers a r e  indicated on Figure 3. 

The  soil samples  were dried at approximately 60OC and  then sieved to 
minus 80 mesh. A 1.0 gram sample was then  digested with HNO3 and  

HCLO4 mixture.  These samples were  then di luted t o  s t anda rd  volume a f t e r  

cooling, a n d  t h e  solutions analyzed f o r  30 e l e m e n t s  by computer  ope ra t ed  

Ja r r e l l  Ash 9000 Induction Coupled P la sma  (ICP) Analyzer. Gold was  

de t e rmined  on sepa ra t e  solutions by a t o m i c  absorption spectrophotometry.  

Rock samples  were  crushed and  t r e a t e d  in a similar geochemical fashion. 

Discussion of Resul ts  

The analyt ical  resul ts  a r e  presented in Appendix 111. Significant values fo r  

copper, gold and  arsenic in rocks and soils a r e  plotted on Figure 4. 

Although t h e r e  were some  high values for si lver and  copper,  t he re  seems t o  

be  no cluster ing of t hese  values together .  Because of t h e  small  sample 

population, s t a t i s t i ca l  t r e a t m e n t  of t h e  d a t a  was not a t t empted .  B y  

inspection and  experience,  t h e  following values were assumed t o  be  

anomalous: 

gold + 10 ppb 
silver : + 1.0 ppm 
arsenic  : + 20 ppm 
copper + 100 ppm 

0. L. CDDKE AN0 ASBOCIATES LTD. / 
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I t  can b e  seen from the  plot of arsenic  in  soils and  arsenic and  copper in 

rocks t h a t  t h e  larger number of t h e  anomalous values occur  within the 

northwest  area.  This is also t h e  a r e a  of s t rong  silica and carbonate  

a l terat ion in rocks. The  apparent irregular distribution of anomalous gold 

in soils m a y  be  due  to the  irregular distribution and  variable depth of t h e  

glacial gravel,  sand and clay cover which may b e  masking the  underlying 

bedrock source. Alternatively, this  distribution m a y  be the  resul t  of 

glacial t ransport  of mineralized mater ia l  f rom t h e  west. 

0. L. COOKE A N 0  ASSOCIATES LTO. 1 
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CONCLUSIONS AND RECOMMENDATIONS 

The reconnaissance prospecting, geological mapping, soil and rock 

geochemistry of the L a c  claims indicated t h e  presence of anomalous and 

a l te red  zones permissive for  t h e  occurrence of porphyry copper-gold as 
well as fault-controlled gold-quartz mineralization. 

T h e  extensive na ture  of glacial drift  cover in t h e  low-lying areas  is 

probably masking most  of t h e  geochemical response from t h e  underlying 
bedrock. Geophysical methods will be required to fur ther  evaluate  t h e  

property. Additional soil sampling, rock geochemistry and geological 

mapping a r e  recommended for t h e  more  elevated par t s  of t h e  property. 

A program of magnetometer ,  VLF-EM and IP surveys is recommended for  

fur ther  evaluation of t h e  L a c  claims especially in  t h e  extensively covered 

areas.  

Report  by: 
D.L. COOKE AND ASSOCIATES LTD. 

David L. Cooke, Ph.D., P.Eng. 
January 29, 1991 

D. L. COOKE AND ASSOCIATES LTD. 1 
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A P P E N D I X  I 

STATEMENT OF EXPENDITURES 

LAC 1-4 MINERAL CLAIMS 

OMINECA M.D. 

Salaries 

D.L. Cooke, Geologist, Jun 2-8, 1990 
7 days at $350/day 
M.A. Cooke, Field Assistant, Jun  2-8, 1990 
7 days at $125 per day 875.00 $ 3,325.00 

$ 2,450.00 

Transportation 
4x4 rental, Jun  2-8, 1990 
7 days a t  $50 per day 
1,920 km at 15c per km 
Gasoline, etc. 

Geochemistry 
Analyses - Min-En Laboratories Inc. 

Domicile 
Room and board 
I 4  m a n  days at $50 per day 

Report etc. 
Report by D.L. Cooke 
2 days a t  $350 per day 
Drafting and typing 

Total Expenditures 

Statement Prepared by: 
D.L. COOKE AND ASSOCIATES LTD. 

350.00 
288 .OO 
105.00 743.00 

2,082.00 

700.00 

700.00 
175 .OO 875.00 

$ 7,725.00 
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STATEMENT OF QUALIFICATIONS 

I, DAVID LAWRENCE COOKE, of t h e  Municipality of Surrey in t h e  

Province of British Columbia, hereby cer t i fy:  

1. 

2. 

3. 

4. 

5. 

6 .  

T h a t  I a m  a Consulting Geologist, residing at  10667 Arbutus Wynd, 
Surrey, B.C., V3R OB5, with a business o f f i c e  at 811 - 675 West 
Hastings S t r e e t ,  Vancouver, B.C., V6B IN2. 

T h a t  I graduated with a B.Sc. deg ree  in Geology from t h e  University 
of New Brunswick in 1959, a n d  wi th  a M.A. deg ree  and  Ph.D. deg ree  
in Geology f rom t h e  University of Toron to  in 1961 and  1966 
respectively.  

T h a t  I have practised my profession as a n  exploration geologist f rom 
1959 to t h e  present  t ime  in Canada,  t h e  U.S.A., Mexico, t h e  
Caribbean and  South America.  

T h a t  I a m  a Regis tered Member of t h e  Association of Professional 
Engineers  of t h e  Province of British Columbia. 

T h a t  I personally performed t h e  exploration work on t h e  L a c  1-4 
claims described herein. 

And t h a t  I a m  t h e  author of this r epor t  on t h e  L a c  1-4 mineral 
c la ims,  d a t e d  January 29, 1991. 

U.L. COOKE 1 
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ANALYTICAL RESULTS 
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COMP: CROSS LAKE MiNERALS/D.L.COOKE 
PROJ: LAC 
ATTN: R.S.HIDDLETON/D.L.COOKE 

MIW-EN LABS - ICP REPORT 
7 0 5  UEST 1 5 T H  S T . ,  NORTH VANCWVER,  B .C .  V7M 1 T 2  

( 6 0 4 ) 9 8 0 - 5 8 1 4  OR (604)988-4524 

F I L E  NO: O V - O 7 1 1 - S J 1 + 2  
DATE: 90/06/28 



COMP: CROSS LAKE MINERALS/O.L.COOKE 
PROJ: LAC 

MIN-EN LABS - I C P  REPORT 
705 WEST 15TH S T . ,  NORTH VANCOUVER. B.C. V7M IT2 

F I L E  NO: OV-O711-SJ3+4 
MTF. on,n*,?e 

' T N :  R.S.MIDOLETON/O 

SAMPLE 
NUMBER 
L90-61s 
L90-62s 
L90-63s 
L90-64s 
L90-65s 
L90-66s 
L90-67s 
L90-68s 
L90-69s 
L90-70s 
L90-71s 
L90-72s 
L90-73s 
L90-74s 45M 
L90-75s 
L90-76s 
L90 - 77s 
L90-78s 
L90-79s 
L90-80s 
L90-81s 
L90-82s 
L90-83s 
L90-845 
L90-85s 
L90-865 
L90 - 87s 
L90-88s 
L90-89s 
L90-90s 
L90-91s 
L90-92s 
L90-93s 
L90-94s 
L90-95s 
190-965 
L90-97s 
L90 - 98s 
L90-99s 
L90- 100s 
L90- 101s 
190- 1065 
L90-107s 
LPO- 1085 
190- 1095 
L90-110s 
L90-111s 
L90-112s 
L90- 113s 
L90-114s 
L90- 1 1 5s 
L90-116s 
L90-117s 
L90-118s 
L90-119s 
L90-120s 
L90-122s 
L90-14ST 45M 
L9O-16ST 45M 
L90- 28ST 45M 



COMP: CROSS LAKE MINERALS/D.L.CC€IKE 
PROJ: LAC 
ATTN: R.S.MIDOLETON/D.L.COOKE , 

MIN-EN LABS - ICP REPORT 
705 UEST 1 5 T H  S T . ,  NORTH VANCOUVER, B .C .  V7M 172 

(604)980-5814 OR (604)988-4524 

F I L E  NO: O V - 0 7 1 1 - S J 5  
DATE: 9 0 / 0 6 / 2 8  

* S O I L  * ( A C T : F 3 '  

L 9 0 - 4 8 S T  
L 9 0 - 9 O S T  
L 9 O - 9 3 S T  

L 9 0 -  1 1 9 S T  

c 
AG AL AS B B A  BE B I  CA CD CO CU FE K L I  MG MN MO NA N I  P PR SR SR T H  11 V 7 N  GA ZLI v ?D a 1 1  



COMP: CROSS LAKE MlNERLAS/D.L.COOKE 
PROJ: LAC 

SAMPLE 
NUMBER 
L9O-3R 
L90 - 19R 
L90-21R 
L90-24R 
L90-28R 
L90-55R 
L90-57R 
L9O-60R 
L9O-61R 
L9O-63R 
L90-75R 
L90- lO2R 
L9O-105R 
L90- 118R 

MIN-EN LABS - ICP REPORT 
705 VEST 15TH ST.,  NORTH VANCWVER, B.C. V7M 1'12 

AG AL AS B BA BE BI CA CD CO CU FE K L I  MG MN MO NA N I  P PB SB SR T H  U V GA SN U CR AU 
PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPH PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM P PPM PPM PPM PPH PPB 
1.9 29790 1, 7 22 .7 11 25660 .1 21 238-41080 1010 32 9640 504 1 700 11 1380 19 1 12 1 1 119.8 3 1 3 2 5  4 

.6 6200 1, 1 56 .7 6 8830 .6 8 47-28550 1710 4 5400 156 1 490 1 1220 17 1 17 1 1 98.7 1 1 3 39 11. 
2.2 17870 1' 5 47 .6 12 39330 .1 22 80-43570 460 11 13470 1110 1 180 12 1480 32 1 224 1 1 143.9 5 1 6 € 4  6 
2.4 22970 1, 5 226 .9 16 11860 1.0 26 115'70420 700 27 24830 1105 1 380 15 1480 27 1 24 1 1 256.3 4 1 8 8 5  2 
1.6 8270 1, I 11 .4 7 17500 .I 19 274,28600 90 1 2220 317 1 70 46 1060 19 1 55  1 1 42.1 1 1  4 6 4  2 

.9 7690 25x 4 56 1.0 2 26410 1.9 16 93-37610 2730 6 6660 889 1 160 3 2600 31 6 72 1 1 43.3 4 1 2 2 5  1 
2.3 18680 1, 3 19 .4 12 30180 .1 22 133-38890 1250 15 16440 775 1 170 20 1550 18 1 83 1 1 139.4 4 1 8 107 2 

.7 7370 45- 6 112 1.0 2 20610 1.4 23 12245940 4210 4 3160 914 1 200 4 2WO 32 3 72 1 1 29.5 1 1 1 13 8. 

.3 11160 1286 10 131 1.4 1 9150 .4 23 124.49160 6470 5 2660 288 1 340 6 3230 31 5 30 1 1 37.6 1 1 2 29 1. 
1.2 3600 45, 4 36 .9 2 55110 1.9 18 155-40410 2380 1 9520 1308 2 330 11 2370 37 4 181 1 1 23.8 4 2 3 32 3. 
2.1 20650 42, 14 243 .6 14 12880 .2 23 9734470 3480 27 17990 546 1 200 4 2030 23 1 74 1 1 117.4 2 1 5 3 9  2 
2.1 26640 1 7 330 1.3 10 59290 .6 31 137 62860 1720 25 33430 1439 1 540 30 1270 19 1 77 1 1 214.6 2 1 8 137 1 
2.1 18880 1, 4 76 .4 12 18770 .1 15 42-35160 1900 14 12730 883 1 300 10 700 20 1 41 1 1 70.0 3 1 5 6 3  2 

.9 12140 7 6 158 .8 3 23440 . 3  19 87 38020 4410 7 4140 1159 1 180 7 1720 31 1 44 1 1 32.0 3 1 2 1 6  1 
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