
PHYSICAL, GEOLOGICAL and GEOCHEMICAL 

REPORT on the MAKAOO PROPERTY 

Kamloops Mining Division 
N . T . S .  921/9W 

Latitude: 50°-38'N Longitude: 120°-22'W 

O w n e r  : International Makaoo L t d .  
O p e r a t o r :  BP R e s o u r c e s  C a n a d a  L i m i t e d  

V 

FEB 2 5  > Redd 

R. P e g g ,  B i S c . ,  P . E n g .  

For: Mini~lg D i v i s i o n  - BP R e s o u r c e s  C a n a d a  L i m i t e d  
700 - -  890 W e s t  Pender Stregi: 

G a ~ ~ &  V a n c o u v e r ,  B.C. 
V6C :LK5 

BPVR 87-15 



i 

TABLE OF €ONTENTS 

INTRODUCTI3N 

1, Location, Access, Physiography and Climate 
2, Property Status 
3. Histxy of Exploration 
4. 1987 Work Program Summary 

PHYSICAL W3RK 

GEOLOGY 

1. Regimal Geology 
2. Underground Geology ’ 

3. Mineralization 
4. Structure 

GEOCHEMISTRY 

1. Underground Sampling 
-2. Analysis 
3. Description and Discussion of Results 

hd 

CONCLUSIONS AND RECOMMENDATIONS 

PAGE NO. 

1 

6 

7 

7 
8 

13 
14 

14 

14 
15 
16 

18 

BIBLIOGRAP KY 20 



ii 

LIST OF FIGURES 

Following Page No. 

FIGURE 1: Location Map 

I 2: Claim Map 

I 3: Copperhead Adit Location Map 

I 4: General Geology 

LIST OF TABLES 

TABLE 1: Copperhead Zone - Weighted Average grades 17 

TABLE 2: Python Zone - Weighted Average grades 17 

LIST OF APPENDICES 

APPENDIX I: Field Personnel 

11: Statement of Qualifications 0 

I 111: Rock Sample Descriptions 
V 

IV: Rock Sample Results .I 

V: Statement of Expenditures I 

LIST OF PLANS 

20 

20 

20 

20 

20 

PLAN 1: Underground Geology 

PLAN 2: Chip Sample Locations 

PLAN 3: Chip Sample Results - Cu (ppm) 
PLLlw 4: Chip Sample Results - Au (ppb) 

PLAN 5: Chip Sample Results - Pd (ppb) 

In Pocket 

1:250 

1:250 

1:250 

1: 250 

1:250 

W' 



1. 

INTRODUCTIi IN 
-L 

W 
The Makaoo Property is under option to BP Resources Canada 

Limited frl2m International Makaoo Ltd. In 1987, BP conducted an 

undergrounlf rehabilitation program and underground mapping and 

sampling sirveys within the Copperhead adit. 

The exploration target was economic copper-gold mineralization 

related to shear and breccia zones. The possible presence of 

platinum-p3lladium was also investigated. 

1. Location, Access, Physiography and C l i m a t e  

The Maraoo property is located within the Kamloops city 

limits, approximately 6 km south-west of the city centre. 

The c143ims are found within the N.T.S. 921/9W mapsheet, at 

latitude 50°38'N and longitude 12Oo-22'W. 

the Tr(3ns Canada Highway, between Python and Jacko Lakes. 

This is south of 

Good alxess is provided by a network of range roads and 

previously constructed exploration roads off the Lac Le Juene 

Highwa:!. 

Generally, the topography consists of elongate, NW-SE 

trendiiig, rolling hills. Elevations range from 700 to 1066 

metres (a.s.1.). Approximately two thirds of the claim area 
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2. 

is o p e 1  r ange  l a n d  which s u p p o r t s  v a r i o u s  g r a s s e s  and 

s a g e b r J s h .  The r ema inde r  o f  t h e  claim area s u p p o r t s  s t a n d s  

of sub-commercial  f i r ,  s p r u c e  and p i n e .  

The c l , n i m s  r e c e i v e  long ,  h o t  and d r y  summers and r e l a t i v e l y  

cool w i n t e r s .  

2. Property Status 

The p r o p e r t y  c o n s i s t s  of 67 claims (67 u n i t s )  and 5 crown 

g r a n t s  (see F i g u r e  2), whose r e g i s t e r e d  owner is 

I n t e r n ( 3 t i o n a l  Makaoo Ltd.  I n  a d d i t i o n  t o  t h e  m i n e r a l  r i g h t s ,  

I n t e r n L 3 t i o n a l  Makaoo Ltd.  h o l d s  t h e  s u r f a c e  r i g h t s  on. t h e  

Copperliead (L2564) and Python (L2565) crown g r a n t s .  The 

claims and crown g r a n t s  have been p l a c e d  i n t o  one m i n e r a l  

claim group  which c o n s i s t s  of t h e  f o l l o w i n g :  

MAKAOO GROUP - (67  units) 

C l a i m  Name Record N o .  

Python N o .  3 
Python No. 4 
Python No. 5 
Python No. 6 
Python N o .  7 
Python No. 8 F r .  
Python No. 15 
Python No. 16 Fr. 

Cub N o .  9 
Cub No. 10 
Cub No. 3 
Cub No. 4 
Cub No. 5 
Cub No. 6 

13887 
13888 
13889 
13890 
13891 
13892 
13899 
13900 
13903 
13904 
13907 
13908 
13909 
13910 

No. of 
Units 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

7 
D a t e  Recorded 

August  19, 1954 

August 19, 1954 

August 19, 1954 
August  19, 1954 
August 19, 1954 
August 19, 1954 
August 23, 1954 
August  23, 1954 
August 26, 1954 
August 26, 1954 
August  26, 1954 
August 26, 1954 

August 19, 1954 

August  19, 1954 

Expiry Year 

1992 
1992 
1992 
1992 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
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MAKAOO GROUP - (67  units) 

C l a i m  Name R e c o r d  N o .  

Dot No. 2 15701 
Dot No. 3 15702 
Dot No. 5 15704 
Pye 1 Fr. 34165 
Pye No. 3 34166 
Pye No. 4 34167 
Pye No. 5 Fr. 34168 
Pye No. 6 Fr. 34169 
Pye No. 7 34170 
Pye No. 8 34171 
Jet No. 1 34172 
Jet No. 2 34173 
Jet No. 3 34174 
Jet No. 4 34175 
Jet No. 5 34176 
Line No. 1 34177 
Line No. 2 34178 
Line No. 3 34179 
Line No. 4 Fr. 34180 
Jet No. 6 34202 
Jet No. 7 Fr. 34203 
Jet No. 8 34204 

U Jet No. 9 34205 
Jet No. 10 34228 
Jet No. 11 34294 
Jet No. 12 34295 
Jet No. 13 34296 
Jet No. 14 Fr. 34297 
Jet No. 15 34298 
Jet No. 16 Fr 34299 
Jet No. 17 34300 
TOP NO. 1 34301 
Top No. 2 Fr. 34302 
Top No. 3 Fr 34303 
Colt No. 1 34304 
Col t  No. 2 34305 
Colt No. 3 34306 
Colt No. 4 34307 
Colt No. 5 34308 
Regina dl Fr. 122400 
Fay 1 123081 
Fay 2 123082 
Nice i: 1 128699 
Nice # 2 128700 
Nancy 128701 
Horse Fr, #3 128702 
Bear 128703 

V Hat 128704 

(C 
V 

ont inued) 

No. of 
Units Date R e c o r d e d  

1 August 24, 1955 
1 August 24, 1955 
1 August 26, 1955 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 30, 1960 
1 August 31, 1960 
1 August 31, 1960 
1 August 31, 1960 
1 August 31, 1960 
1 September 1, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 -September 19, 1960 
1 September 19, 1960 
1 September 19, 1960 
1 September 22, 1972 
1 October 24, 1972 
1 October 24, 1972 
1 October 1, 1974 
1 October 1, 1974 
1 October 1, 1974 
1 October 1, 1974 
1 October 1, 1974 
1 October 1, 1974 

Expiry Year 

1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 ’ 

1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1992 
1992 
1993 
1992 
1993 
1993 
1992 
1993 
1993 
1992 
1992 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1993 
1992 
1992 
1993 
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MAKAOO GROUP (67  u n i t s )  (Continued) 

C l a i m  Name R e c o r d  N o .  U n i t s  D a t e  Recorded Expiry Year_ 

- 
N o ,  of 

* 
Plane 18 Fr. 128706 1 October 1, 1974 1993 
Plane 19 F r .  128707 1 October 1, 1974 1993 
Shock Fr. 128708 1 October 1, 1974 1993 
Horse Fr. #1 128709 1 October 1, 1974 1993 
Horse Fr. #2 128710 1 October 1, 1974 1993 

CROWN GRANTS - 
NAME - 
1) Copperhead 
2) Python 
3 )  Python #2 
4 )  Noonday 
5) Lost Chord 

LOT NO. 

2564 
2565 
2562 
2563 
2561 

3, H i s t o r y  of E x p l o r a t i o n  

In 1896, copper mineralization was discovered within the 

claim area during the course of prospecting. In 1899, thirty 

tons of ore averaging 8% Cu was shipped from the Python shaft 

area . 
i 

During the years 1899 to 1914, underground development 

consisting of 525 ft. at the Python adit, 123 ft. at the 

Python shaft and 100 ft, at the Noonday shaft was completed. 

In 1916, Granby optioned the property and completed some 

drilling (amount and results unknown), 

In 1951, Berens River Mines Ltd. completed 5497 feet of 

drilling. Cominco then optioned the property in 1954 and did 

W 
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EM s u r r e y i n g  o v e r  selected areas of  t h e  p r o p e r t y .  During 

1955 a i d  1956, Makaoo Development C o .  Ltd.  conducted  

underground development ,  g e o p h y s i c a l ,  g e o l o g i c a l ,  t r e n c h i n g  

and di.smond d r i l l  s u r v e y s .  T h i s  work  i n c l u d e d  295 f e e t  o f  

d r i f t i i g  and 179 f e e t  o f  cross c u t t i n g  on t h e  Copperhead 

zone,  306 f e e t  of  d r i f t i n g  and 610 f e e t  o f  cross c u t t i n g  on 

t h e  Pyrhon zone,  1480 f e e t  of  d r i f t i n g  on t h e  2519 (Ne l son)  

a d i t ,  30 f e e t  of  t r e n c h i n g ,  3972 f e e t  of s u r f a c e  d r i l l i n g  and 

2948 f l s e t  of underground d r i l l i n g  ( 1 2  h o l e s ) .  

I n  1963, R o l l i n g  H i l l s  o p t i o n e d  t h e  p r o p e r t y  and conducted  

g e o l o g i c a l  mapping, I .P.  s u r v e y i n g  (Hun t ing )  and core and 

p e r c u s s i o n  d r i l l i n g  (amount unknown).' I.P. and Mag s u r v e y s  

were completed o v e r  t h e i r  e n t i r e  g r i d  ( ? )  i n  1965. During 

1965 a,id 1966, Vanco ( S t e e p  Rock I r o n  Mines and L.M.61 E . )  

o p t i o n e d  t h e  p r o p e r t y ,  d i d  a geochemica l  s u r v e y  o v e r  t h e  

e n t i r e  g r i d  and completed 8 d r i l l  h o l e s  ( l o g s  u n a v a i l a b l e ) ,  

I n  1 9 6 3 ,  R o l l i n g  H i l l s  completed 8280 feet  o f  p e r c u s s i o n  

d r i l l i i g  and 1765  feet of core d r i l l i n g  (6 h o l e s ) .  

During 1972 and 1973, T e c k  C o r p o r a t i o n  o p t i o n e d  t h e  p r o p e r t y .  

Teck  ct2mpleted 12790 f e e t  of p e r c u s s i o n  d r i l l i n g  ( 4 4  h o l e s ) ,  

2003 f ' ? e t  of BQ diamond d r i l l i n g  ( 4  ho les ) ,  13.25 m i l e s  of 

g r i d  c c m s t r u c t i o n ,  6.75 m i l e s  of mag s u r v e y i n g ,  4.5 m i l e s  o f  
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W 
I.P. (14cPhar) surveying, top0 map preparation and soil 

sampliig (550 samples). The option was then dropped. 

In 19768 Makaoo Development Co. Ltd. did 800 feet of 

percussion drilling. They also drilled 1831.5 feet of BQ 

core from 7 holes in the Noonday and Copperhead areas during 

1978 aid 1979. In 1980, Makaoo completed 290 hours of 

bulldozer stripping, percussion drilling (amount unknown) on 

the PyLhon zone and attempted (in vain) to rehabilitate the 

2519 adit. 

4. 1987 Work Program Summary 

In October and November, Aurora Quarrying Limited of West 

Vancou,Jer was contracted to rehabilitate and maintain the old 

Copperhead adit. During this time a BP crew mapped and chip 

sampled most of the underground workings. 

PHYSICAL WORK - 
Aurora Quarrying Limited was contracted for the period of October 

14 to Noveinber 3 .  Their work included re-ditching of the portal 

area, partial re-timbering of the portal, scaling of the 

underground development and supplying air and water to the BP 

crew. Aurora also supplied a miner with a valid shiftboss ticket 

who was on site for the duration of the underground program. The 
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shiftboss was responsible fo r  maintaining proper ventilation to 

the working areas, a sufficient water supply for the washing of V 

the development and safe working conditions underground. On 

completion of the program, the Aurora personnel closed off the 

adit access with a sturdy, padlocked wooden door at the portal, 

GEOLOGY 

1. R e g i o n a l  Geoloqy 

The Mataoo Property is located along the north-east margin of 

the Triassic Iron Mask Batholith. This is a multi-phase 

intrusion which ranges from gabbro to syenite in composition. 

K. Northcote (BCDM, 1977) reported that the batholith -was 
* 

, *  emplacc?d in a high level volcanic to subvolcanic environment 

and is comagmatic with the Nicola volcanics and coeval with 

part O E  the upper Nicola succession. Major north-west and 

north-l?ast trending recurring faults appear to have 

controlled the emplacement of phases of the batholith. 

Succesjive phases from oldest to youngest are thought to be 

as f o l . L o w s :  

i) Cron Mask Hybrid Unit: fine to coarse-grained diorite 
and gabbro; 

mafic-rich diorite; 
ii) :?othook Unit : medium to coarse-grained 

iv) ljugarloaf Unit : greenish hornblende/augite 
iii) ;?icrite Unit : serpentinized olivine basalt; 

porphyritic diorite; and 

monzonite to syenite 
v) Cherry Creek Unit : potassium feldspar rich 
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2. Underqround Geology 

Mapping of the Copperhead adit development was done at a 

scale of 1:250, see Plan 1. International Makaoo Ltd.'s old 

development plan outline and existing survey stations were 

utilized during the course of this exercise. It should be 

noted that only generalized mapping was done along the No. 1 

East Drift and along the Main Crosscut from the above drift 

to the No. 6 West Drift. 

w 

A total of five separate geolgic units, with several 

sub-divisions, were identified and they are as follows: 

i) - Picrite (Unit 1) 

The picrite basalt is found footwall to and within the 

Copperhead Shear. This unit is generally fine-grained and 

dark greenish grey to black in colour. It is highly magnetic 

and moderately well to highly fractured. Minor carbonate, 

hematite and local epidote and talc fracture filling was 

observed. The picrite is chloritically altered and contains 

rounded to subangular olivines (to 4 mm) and minor 

disseminated, fine-grained pyrite. A few highly altered 

volcanic lenses (Nicola ? )  were noted. Locally, 

chalcopyrite, up to 5% (#1 Crosscut North), disseminations 

and lesser fracture fillngs were also observed. Generally 

though, the picrites are very poorly mineralized. 
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W 

W 

ii) - Diorite (Unit 2 and 2a) 

Generally, the diorite is a medium-grained, relatively 

unaltered and kucocratic rock. Minor, erratic local 

magnetite disseminations and fracture fillings are present. 

Very minor to moderate (local) fracture fillings and 

irregular patches of Kspar, albite and epidote were observed. 

Biotitic flakes and chloritic alteration of the mafics is 

common. 

In the Copperhead Zone, area, the diorite is fairly well 

fractured and contains minor to moderate amounts of fracture 

fillinlj carbonate. Chalcopyrite disseminations and minor 

fracture fillings, up to 2% locally (#1 Crosscut North), and 

very minor malachite, pyrite and azurite were observed. 

Along :he No. 1 East Drift, two varieties of diorite occuro 

One is a coarser-grained diorite with relatively abundant 

biotite, trace to minor amounts of Kspar fracture filling and 

generaLly no magnetite. The second variety is a somewhat 

finer-larained unit which is magnetic, relatively more 

leucoccatic and contains greater than minor amounts of Kspar 

fracture filling. This magnetic diorite appears to increase 

in the area of the No. 5 Crosscut North and is found 

irregularly mixed with the non-magnetic diorite to the S.E. 

of this point. Several shear related lenses, up to 22 cm 
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wids, of abundant coarse-grained chlorite and biotite with 

magnetite and clay alteration were observed within the 

diorite near the No. 1 Crosscut North. A few narrow, 

mineralized shears were also noted. 

In the Python area, a subdivision of the diorite ('2a') was 

mapped. This diorite contains a marked increase in Kspar 

fracture filling (1-5%). Minor magnetite disseminations and 

fracture fillings and relatively abundant chlorite/biotite 

patches (to 1 cm; locally to 10%) are ubiquitous. Only 

traces of sulphides were observed. 

, i i j . )  ShearLFault Zone (Unit 3a and 3b) 

This unit separates the diorite from the Python Zone units. 

It is a fine-grained to medium-grained rock with a granular 

texture. Intense alteration (chlorite+biotite) - and 

frzicturing (sheared locally) and abundant (up to 10%) 

ma(jnetite fracture fillings, lenses and disseminations were 

observed. Minor to moderate amounts of carbonate, epidote 

and hematite fracture filling was also noted. A subdivision 

of this unit ( ' 3 b ' )  appears to be less intensely, 

chloritically altered and contains less magnetite 

coicentrations and more Kspar fracture filling. Only minor 

chslcopyrite, pyrite and malachite fracture filling was 

observed. 



W 
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This Linit looks gabbroic in hand specimen but a few apparent 

lenses of diorite (units 2 and 2a) appear to indicate an 

overprint of fracturing, shearing and alteration on the 

diorites. 

iv) Blorite (Units 4a,4b14c,4d and 4e) 

This Lnit is fine-grained to medium-grained and varies in 

colour from greenish grey to dark grey to black. Magnetite 

- 

disseninations are ubiquitous and range in quantity from 

minor to very abundant (10-158). Kspar (+albite) fracture 

filling ranges from minor to intense. 

carbonate and local zeolite fracture fillings range from 

- 
Epidote, hematite, 

minor to moderate in intensity. Chlorite (+biotite) altered 

pyroxene phenocrysts, up to 4 mm, are occasionally 

- 

distinguishable in amounts of 5-15%. Locally, irregular 

lenses of hornblende diorite and pegmatitic material were 

observed. 

The norites were broken down into five sub-units on the basis 

of sul?hide and Kspar/albite content. 

consists of fracture fillings, pods, lenses and discontinuous 

stringa2rs of chalcopyrite, malachite and azurite. 

where j?resent, is only a minor constituent. 

Copper mineralization 

Pyrite, 
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These n o r i t e s  r e p r e s e n t  what is  known as  t h e  Python B r e c c i a  

Zone . 

v ) - Hc rnblende-Pyroxene Porphyry ( U n i t  5 )  

T h i s  i s  a f i n e - g r a i n e d ,  p o r p h y r i t i c  rock  w i t h  a l i g h t  t o  

mediurr g r e e n i s h  g r e y  m a t r i x .  Euhedra l  ho rnb lende  ( 1 0 % )  and 

pyroxene (5-7%) p h e n o c r y s t s ,  up t o  5 mm, are almost 

comple t e ly  a l t e r e d  t o  c h l o r i t e .  T h i s  u n i t  is modera t e ly  t o  

s t r o n g l y  magne t i c  and f a i r l y  w e l l  f r a c t u r e d .  Minor t o  

modera te  c a r b o n a t e  and local  minor Kspar,  e p i d o t e  and 

h e m a t i t e  f r a c t u r e  f i l l i n g  was observed .  The porphyry  u s u a l l y  

o c c u r s  as i r r e g u l a r  bands and l e n s e s  and d i s p l a y s  s h e a r e d  

c o n t a c t s  w i t h  t h e  d i o r i t e .  

c h a l c o p y r i t e ,  m a l a c h i t e  and a z u r i t e  f r a c t u r e  f i l l i n g s  were 

Only t races  t o  minor  amounts of  

obse rved .  

f 

v i )  sopperhead Shear ( U n i t  C . S . )  

T h i s  s h e a r  zone a p p e a r s  t o  p o s t - d a t e  t h e  d i o r i t e  and p i c r i t e  

o r  has at l e a s t  been re-activated after their deposition. 

T h i s  u n i t  c o n s i s t s  o f  i n t e n s e l y  s h e a r e d  and b i o t i t i c  and 

c h l o r i t i c  s e c t i o n s  up t o  3 m wide w i t h  some r e m n a n t  p i c r i t e  

and d i o r i t e .  The p i c r i t e  is ve ry  w e l l  f r a c t u r e d ,  m a g n e t i t i c  

and o c c u r s  as  l e n s e s  and i r r e g u l a r  p a t c h e s .  Recognizable  

d i o r i t e  was obse rved  i n  o n l y  minor  q u a n t i t i e s  and i s  f r i a b l e  
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and hiljhly altered, with abundant chlorite/saussurite and 

carbonste fracture filling. Some talc fracture filling and 

seams 2f serpentine were also observed. Fine-grained 

disseminations and stringers of chalcopyrite (up to 5%), 

lesser malachite and minor pyrite are found within the shears 

and in several narrow splays. 

It app,zars that intense shearing and alteration have 

overprinted the intercalated picrite-diorite contact zone. 

3. Mineralization 

The stidied underground section includes the previously 

tested Copperhead and Python zones. 

The Co:?perhead zone is a structurally related zone which 

contai IS disseminated and fracture filling copper 

mineralization with accompanying gold values. The 

mineralization is found dominately within the shear and it's 

hangingwall diorites but is locally observed within the 

footwall picrites. Wahl, 1982, estimated the Copperhead's 

mineral reserve at 91,750 tons of 1.13% Cu. 

The Pyzhon zone is best described as a breccia pipe zone 

hosted by norites. Copper mineralization is found as 



1 4 .  

f r a c t u r e  f i l l i n g s  and l e n s e s  w i t h  accompanying g o l d  v a l u e s .  

Wahl, 1982, estimated t h e  P y t h o n ' s  m i n e r a l  r e s e r v e  a t  219,700 

t o n s  oE 1.11% Cu. 

4 .  Structure - 
A s  d e s x i b e d  ea r l i e r ,  t h e  Copperhead s h e a r  which is  found a t  

and n e a r  t h e  p i c r i t e - d i o r i t e  c o n t a c t ,  is t h e  major s t r u c t u r e  

observ,?d underground. I t  is  f a i r l y  i r r e g u l a r  w i t h  w i d t h s  of 

1.5 to 6.0 metres and d i p s  of 16O t o  82O t o  t h e  south-west .  

The Python area is d i s e c t e d  by ve ry  abundant  minor  s l i p s  and 

weak t 2  s t r o n g  s h e a r s  w i t h  numqr-ous o r i e n t a t i o n s .  C o n t a c t s  

b e t w e e i  i n d i v i d u a l  u n i t s  are u s u a l l y  g r a d a t i o n a l  and somewhat 

a r b i t r a r y ,  b u t  are o c c a s i o n a l l y  demarked by s l i p s / s h e a r s .  

i 

w 

GEOCHEMISTRY 

1 . Underground Sampling 

BP p e r s o n n e l  c o l l e c t e d  a t o t a l  of 310 c h i p  samples of v a r y i n g  

l e n g t h .  These samples  w e r e  chipped f r o m  t h e  w a l l s  and backs  

of  t h e  underground development.  Sample l e n g t h s  were 

de te rmined  by l i t h o l o g y  and s u l p h i d e  c o n t e n t s .  

These samples were c o l l e c t e d  i n  o r d e r  t o  test  t h e  p o s s i b i l i t y  

of  eco?omic Cu-Au-Pd-Pt c o n c e n t r a t i o n s  and t h e i r  

d i s t r i  m t i o n s .  



2. Analysis - 
w 

The samples  were sh ipped  t o  Bondar-Clegg and Company L t d .  of 

Vancouver f o r  sample p r e p a r a t i o n  and t h e n  t o  t h e i r  O t t a w a  l a b  

f o r  a n a l y s i s .  Geochemical a n a l y s i s  f o r  Cu, Au, Pd and P t  was 

performed.  

The Bcndar-Clegg methods a re  a s  f o l l o w s :  

a) - Geochemical Cu: 

The sz.mples of 0.5 grams i n  weight  are d i g e s t e d  i n  t es t  t u b e s  

w i t h  < :oncen t r a t ed  n i t r i c  and h y d r o c h l o r i c  acids.  These t u b e s  

are hc!ated i n  ho t  water b a t h s  f o r  t w o  and one-half  hours .  , 

The szimple is t h e n  d i l u t e d  and mixed. 

is ana lyzed  by atomic a b s o r p t i o n  u s i n g  t h e  a p p r o p r i a t e  lamp 

f o r  copper .  The abso rbance  is recorded and compared t o  a 

s t and i i rd  series t o  d e t e r m i n e  t h e  amount of t h e  e lement  t h a t  

The r e s u l t i n g  s o l u t i o n  

i s  p r c s e n t .  

b) 5:ochemical Au, Pd and Pt: 

A p r e p a r e d  15 gram sample is t r a n s f e r r e d  t o  a f i r e  a s s a y  

fus io l i  c r u c i b l e  and mixed w i t h  a f l u x  composed mos t ly  of lead 

o x i d e .  The p r o p o r t i o n s  of t h e  components are a d j u s t e d  

depenljing on t h e  n a t u r e  of  t h e  sample eg.  e x t r a  bo rax  and 

s i l i c 3  are added f o r  samples  w i t h  chromite. S i l v e r  is added 
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t o  h e l p  c o l l e c t  t h e  p l a t i n u m  and pa l l ad ium.  The samples  are 

f u s e d  a t  1050 C f o r  abou t  40  minu tes  u n t i l  a c lear  m e l t  is 

o b t a i n e d .  The l e a d  b u t t o n  which a l so  c o n t a i n s  t h e  p r e c i o u s  

metals i s  t h e n  s e p a r a t e d  from t h e  s l ag .  The n o b l e  metals are 

t h e n  s e p a r a t e d  from t h e  o t h e r  metals by h e a t i n g  i n  t h e  

c u p e l l a t i o n  f u r n a c e  on bone a s h  c u p e l s .  The p r e c i o u s  metal 

beads  t h a t  are o b t a i n e d  are t h e n  t r a n s f e r r e d  t o  t es t  t u b e s  

and aqua- reg ia  is  used t o  d i s s o l v e  t h e  g o l d ,  p l a t i n u m  and 

pa l l ad ium.  The r e s u l t a n t  s o l u t i o n  i s  d i l u t e d  w i t h  a b u f f e r  

s o l u t i o n  and mixed. T h i s  s o l u t i o n  i s  ana lyzed  by t h e  DC 

Plasma o r  by atomic a b s o r p t i o n  by comparing t h e  r e a d i n g s  from 

t h e s e  s o l u t i o n s  w i t h  r e a d i n g s  from s t a n d a r d  s o l u t i o n s  

p r e p a r e d  w i t h  t h e  same m a t r i x .  

3. Description and Discussion of Resul ts  

a )  - Copperhead Zqne 

Sampling of t h e  Copperhead zone r e v e a l e d  s i g n i f i c a n t l y  

m i n e r a l i z e d  s e c t i o n s  w i t h i n  t h e  #1, 85 and # 7  C r o s s c u t s ,  see 

Table 1. G e n e r a l l y ,  t h e  m i n e r a l i z a t i o n  is copper-gold- 

p a l l a d i u m  and is r e s t r i c t e d  t o  t h e  Copperhead s h e a r  and i t s '  

hangingwal l  d i o r i t e s .  Only i n  t h e  #1 C r o s s c u t  North do t h e  

p i c r i t e s  c o n t a i n  h i g h l y  s i g n f i c a n t  v a l u e s ,  see P l a n s  1-5. 

Sample r e s u l t s  from t h e  #1, #5 and #7 C r o s s c u t s  i n d i c a t e  t h a t  

t h e  Copperhead s h e a r  and t h e  d i o r i t e s  are a t  t h e  v e r y  l e a s t ,  

W 
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well enhanced in copper, gold and palladium. These values 

continue throughout the diorites to the west wall of the #l 

East Drift. Partial sampling of the #9 Crosscut North 

revealed only geochemically enhanced copper, gold and 

palladium levels within the diorites. 

Values up to >20,000 ppm Cu, 3510 ppb Au, 1112 ppb Pd and 55 

ppb Pt were obtained from the chip sampling. Results 

indicate a rough and erratic correlation between the copper, 

gold aid palladium. Platinum results rarely exceeded the 15 

ppb detection limit. 

b) z t h o n  Zone 

The sainple results indicate that all of the units in the 

sectioi are at least geochemically enhanced in copper and 

most i i  gold. Generally, the significant mineralization 

is copper-gold and is confined to the 4c and 4d norite units. 

The best mineralized sections are found in the 82 West Drift 

and th? #2 and #4 South Crosscuts, see Table 2. Copper 

mineralization is most extensive in the #2 West Drift section 

of the zone. Gold levels are highest in the #2 Crosscut 

South m d  correspond to the sections of most intense Kspar (+ - 
epidote) fracture filling. Isolated, narrow copper- 

gold anomalies were outlined in the Main Crosscut and the # 8  

Crosscut South . 



W 

- 19E7 Underground sinop le Results -Weighted Average Grades 

incluc es 6.95 19515 2806 162 <15 

incluc es 5.95 19803 2903 159 <15 

15 X-CUT 3.86 10397 1454 133 <15 

incluc es 2.02 10790 1915 204 <15 hd 

117 X+m? 8.63 7562 1274 152 <15 

incluc es 3.57 12331 2052 227 <15 

* Note: mireralization extends to the west wall of the il East Drift 

#9 x-(=vI: m m  no samples over 245 ppb Au but cave prevented 
sampling of the Copperhead Shear. 

V 



- 1987 Underground Saaop le Results - miqhted Average Grades 

12 WEST DRIFl! 11.04 15326 743 19 <15 

includes 7.01 12639 896 24 <15 

includes 5.97 11357 861 27 <15 

includes 1.40 5806 2370 54 <15 

also includes 2.02 20000 1224 6 <15 

w 
#2 x a  SOUTH 6.01 13568 1739 38 <15 

includes 3.00 16480 1686 46 <15 
, 

includes 0.97 >20000 4090 35 <15 

14 X-CVT mrH 7.72 11528 422 29 (15 

includes 4.72 12194 508 26 <15 

includes 4 .OO 13050 539 26 <15 

includes 1.00 >20000 852 24 <15 

#8 X- SOUTH 1.02 15000 1891 34 (15 

MAIN X+xJl? 0.86 17750 1751 31 <15 
1.04 9480 1500 30 (15 

* Note: isclated W l e s  hid 
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Va lues  up t o  >20,000 ppm Cu, 4090 ppb Au, 136 ppb Pd and 1 9  

ppb P t  were o b t a i n e d  from t h e  c h i p  sampling.  The r e s u l t s  

i n d i c a t e  a rough and e r r a t i c  c o r r e l a t i o n  between coppe r  and 

g o l d .  Pa l l ad ium l e v e l s  are  g e n e r a l l y  low ( < 6 0  ppb)  and  

p l a t i n u m  r a r e l y  exceeded t h e  15 ppb d e t e c t i o n  l i m i t .  

CONCLUSIONS AND RECOMMENDATIONS 

The 1987 underground mapping and  c h i p  sampling program i n d i c a t e d  

t h a t  t h e  Copperhead a n d  Python copper  occurrences c o n t a i n  

s i g n i f i c a n t  g o l d  v a l u e s .  Both o c c u r r e n c e s  a p p e a r  t o  be 

s t r u c t u r a l l y  r e l a t e d .  

The Copperhead zone c o r r e s p o n d s  t o  a s h e a r e d  p i c r i t e - d i o r i t e  

c o n t a c t  zclne and i t s '  encompassing s t r a t i g r a p h y .  The m i n e r a l i z e d  

w i d t h s ,  cclpper-gold grades and t h e  p o s s i b i l i t y  of p a l l a d i u m  

c r e d i t s  a1.e encouraging .  P o t e n t i a l  l i e s  b o t h  a l o n g  s t r i k e  and 

down d i p .  S u r f a c e  e x p o s u r e s  of  t h e  p i c r i t e - d i o r i t e  sect ion,  

a l o n g  s t r : . k e ,  shou ld  be mapped and sampled i n  d e t a i l .  S u r f a c e  

d r i l l i n g  of t h e  f a v o u r a b l e  strata is recommended. Detailed 

mapping and c h i p  sampl ing  of t h e  #1 E a s t  D r i f t  shou ld  a lso be 

contempla,:ed, i f  d r i l l i n g  r e s u l t s  are f a v o u r a b l e  r 
The Pytho.1 zone a p p e a r s  t o  co r re spond  t o  a n o r i t e  b r e c c i a  p i p e  

which p l u i g e s  t o  t h e  south-west .  P r e v i o u s  work  i g n o r e d  g o l d  
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analysis SD the possibility of more economic ore exists within 

the outlined zone. Additional tonnage potential exists down 

plunge where definition drilling was not completed. Future work 

on the Python zone should consist of surface and underground 

drilling t3 establish copper-gold grades and additional tonnage. 

This program is deemed to be secondary to the proposed work on 

the Copperhead zone and surface exploration elsewhere on the 

property. 

W 

Respectfully submitted, 

-; 

R e x  Pegg, P. Eng. 
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3 .  
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That I am a graduate of the University of Toronto, 
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I. 
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That 1 have supervised the drilling and the geological, 
geochemical and geophysical field work. 

Rex S. Pegg- c o r  P-Eng. 

Dated this 12th day of December, 1987. 



APPENDIX 111: ROCK SAMPLE DESCRIPTIONS 



t COLLECTORS. -Q 
R O C K  SAMPLES 

UNDERGROUND 171 MAKAOO PROJECT -  SURFACE^ I 
SAMPLE ' 
I 

YPE (LENGTH) 11 II 
SAMPLE 

NUMBER ' 

REF? 
SAMPLE 

NUM BRi 
ml "e,"P"E 11 S A M P L E  DESCRIPTION LOCATION NOTES 

I 
I I  t i  I 

1,  I i r  

I I I1 I I  II 11 I 



COLLECTORS c BP &CO 
R O C K  SAMPLES 

c 
~\AK.AOO PROJECT -  SURFACE^ I 

DATE: &- t .  1 7 1  iY $37 

REF! SAMPLE TYPE (LENGTH) 

SAMPLE LOCATION NOTES SAMPLE l v n  
NUMBER NUMBER K I U I  -I 

UNDERGROUND I,/[ 
I "  1 



COLLECTORS: t BP SC-CO 
R O C K  SAMPLES 

MAKAOO PROJECT -  SURFACE^^ 

S A M P L E  

NUMBER 
L O C A T I O N  N O T E S  

55 b* 

91. I, 

74- 11 

'7 5 11 

r 

i 

101 5 7 7  1 1  

UNDERGROUND 171 
M A P  ROCK 

T Y P E  11 S A M P L E  D E S C R I P T I O N  



c COLLECTORS: 

SAMPLE 11 
LOCATION NOTES 

BP SCLCO c 
R O C K  SAMPLES 

MAKAOO PROJECT - SURFACE[-] UNDERGROUND PI 
SAMPLE TYPE (LENGTH) 

I W  Y 

1 
" 1 0  

O M  I 'Ti>L-Jor;+e. 

S A M P L E  DESCRI PTlON 

MAP 

Unit 



C O L L E C T O R S .  c BP &CO 
ROCK SAMPLES 

~~ 

SAMPLE I NUMBER TYPE 
LOCATION NOTES 

- SURFACE[-1 UNDERGROUND 

S A M P L  E DESCRIPTION Uni-t 



COLLECTORS. Q BP S l L O  
R O C K  SAMPLES 

fiQLkao0 PROJECT -  SURFACE^ I UNDERGROUND Lc/I 
, MAP 

unit 
REP SAMPLE TYPE (LENGTH) 

NUMBER NUMBER 2 3 9 
ROCK 

T Y P E  
DE SCR I PTlON S A M P L E  SAMPLE II w $  

SAMPLE 
LOCATION NOTES 

i 

- 1 I 



COLLECTORS S BP S k O  
ROCK SAMPLES 

HAKAOO PROJECT -  SURFACE^ I UNDERGROUND 171 
REF! MAP SAMPLE TYPE (LENGTH) 

ROCK 

TYPE 
w t  S A M P L E  DESCRIPTION SAMPLE 

SAMPLE 

NUMBER 
LOCATION NOTES 



BP S k O  

SAMPLE 
LOCATION NOTES 

REF SAMPLE TYPE (LENGTH) 

SAMPLE o, u t  

COLLECTORS: ( 
ROCK SAMPLES 

M A K A ~  PROJECT -  SURFACE^^ UNDERGROUND 

~ 

MAP 

k i t  
ROCK 

T Y P E  S AMPL E DE SCR I PTlO N 

4 5 I (  
( I  0.q 7 

I 1  11 1.00 .. 91; _ _  I I  

Cf 8 I I  11 I .39 
eas t  S L d O  

99 I# I .32 GF f a c e  

701 7 0 c  J 1.24 I 1  

I I  

I I  

I I  711 II 11.00 I I -' I 

I I  

I, 

I I  

I I  1 1  

I 1  

4s 
4 CI. 



COLLECTORS t : BP S%-CO 
R O C K  S A M P L E S  

MAKAoO PROJECT - S U R F A C E T I  UNDERGROUND 

REF! SAMPLE TYPE (LENGTH) 
SAMPLE 

NUMBER NUMBER 2 i 3 % 2 
ROCK 

TYPE 
SAMPLE o. 41 u t  S AMPL E DE SCRl PTl ON LOCATION NOTES 

U U 

- ____ I _I - I - 



COLLECTORS: t BP S k C O  
R O C K  S A M P L E S  

t 

yZAKAOn PROJECT - SURFACE[-] UNDERGROUND 1/1 

S A M P L  E DE SCRl  P T l  O N  
S A M P L E  

NUMBER T Y P E  
L O C A T I O N  N O T E S  

0 



C O L L E C T O R S :  c B P S  E &CO 
R O C K  S A M P L E S  

NAKAoo PROJECT - S U R F A C E r l  UNDERGROUND p] 
S A M P L E  ROCK M A P  

.u nit L O C A T I O N  N O T E S  S A M P L  E DE S CR I PT 10 N 
T Y P E  0 NUMBER 



COLLECTORS c BP d & C O  
ROCK SAMPLES 

H A K A m  PROJECT - S U R F A C E r ]  UNDERGROUND 

P 

MAP 

,Unit 

REF! SAMPLE TYPE (LENGTH) 

NUMBER NUMBER 9 8 8 3 
ROCK 

T Y P E  
S A M P L E  DESCRIPTION u t  SAMPLE 

S A M P L E  
L O C A T I O N  N O T E S  o *  

----.- 

I .  - . . _  
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SAHPLE ELEIENT cu Pd P t  Au SAHPLE 
NUHBER UNITS PPll PPB PPB PPB NUHBER 

ELEIENT cu Pd Pt Au 
UNITS PPH PPB PPB PPB 

701500 1081 <2 <is 104 701536 
DUPLICATE 1220 
701501 1770 13 <15 119 
701502 >20000 121 <15 2270 
701503 >20000 92 <15 3500 

701504 >20000 174 <lS 3470 
701505 >20000 153 <15 2650 
701506 18700 148 <is 2000 
701507 
701508 . 

~ ~~~ 

701509 7420 203 
DUPLICATE 7420 
701510 286 23 
701511 6050 446 
701512 17400 1112 16 2560 

1090 39 <is 59 
796 27 <is 

701515 82 5 (15 
701516 81 . 5 . <15 
701517 175 <2 <is 

DUPLICATE 166 
701518 360 7 <15 
701519 190 10 <is 
701520 22 4 <is 
701521 344 8 <15 

701522 9800 266 <15 2037 
701523 11800 
701524 8170 
701525 12200 
701526 2140 

701527 5340 
701528 3800 
701529 69 
701530 70 
701531 54 

701532 

DUPLICATE 
701535 

492 S <15 59 
9390 207 <15 1731 
4115 127 <15 776 
3950 
2830 89 (15 582 
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SAHPLE ELEHENT c u  Pd P t  AU SAHPLE ELEHENT c u  Pd P t  AU 

NUHBER UNITS PPH P P B  P P B  PPB NUHBER UNITS PPH PPB PPB P P B  

701537 3330 59 <15 368 701573 336 12 <15 24 
DUPLICATE 3620 701574 238 <2 <15 1 
701538 15950 392 21 3510 701575 14 7 6 <15 29 
701539 7060 172 <15 1527 701576 178 4 <15 7 
701540 13600 162 25 1646 701577 355 4 <15 19 

701541 13000 159 <15 1215 
701542 961 14 3 32 110 

- 

701547 
701548 
701549 

701552 
701553 
701554 

DUPLICATE 
701555 
701556 

701558 

701559 
701560 
701561 
701562 
701563 

701564 
701565 
701566 
701567 
701568 

P 569 

701571 
DUPLICATE 
701572 

701557 

-70 
329 9 <IS 35 
271 15 <15 4 
6 19 3 (15 99 
613 
1570 3 < 15 110 

’ * *  
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1 REPORT: 017-6105 I PROJECT: 10134 PAGE 1 
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SAHPLE ELEHENT cu Pd P t  &U ' SAHPLE ELEHENT cu Pd P t  AU 
KUNBER UNITS PPH. PPB PPB PPB NUHBEFZ UNITS PPH PPB PPB PPB 

701578 154 8 <15 16 701614 >20000 8 <is 1357 
DUPLICATE 165 . 701615 >20000 5 <15 1099 
701579 264 11 <is 34 701616 >20000 5 <15 801 
701580 126 10 (15 (1 701617 >20000 12 <is 4 89 
701581 1170 90 <15 7 701618 >20000 15 <15 441 

701582 4670 133 <15 80 701619 >20000 12 <is 206 
701583 14 3 <2 <is <l 701620 12350 28 <15 115 

701593 58 4 <is (1 
701594 86 8 <I5 16 

DUPLICATE 20000 
701596 2560 
701597 1010 
701598 2370 
701599 1110 

701600 >20000 
701601 >20000 
701602 337 
701603 575 
701604 1040 

Mi605 2370 
701606 7610 
701607 622 
701608 2720 
701609 >20000 

~ ~~~ 

7""IO 3920 19 <15 194 TI 

-1 3140 25 (15 88 
701612 >20000 21 <1s 181 
DUPLICATE 19 700 
701613 13200 20 <15 82 
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701624 3690 21 <15 121 701661 130 1s 

701625 925 30 <I5 61 
. 701626 3400 37 <I5 . 117 

701627 147U 22 <IS 72 
~11628 10680 21 (15 497 
701629 15 <1s 249 

701 "3 196 8 <is I O  

7 n i m  41 6 <15 19 
DUPLICATE 41 
701656 42 3 <15 9 

70- 99 4 <15 3 
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SAHPLE ELEHENI CU P d  Pt AU SAHPLE ELEHENI CIJ Pd . P t  
NUHBER UHIIS PPH PPB PPE YPB NUMBER UNITS PPR PPB . PPB PPB 

701662 3010 31 (15 75 701698 

~~~ ______ ~ ~~ ~~~ 

701671 747 
DUPLICA 741 
701672 256 
701673 170 
701674 274 - 

- -75 678 34 (15 
701676 541 32 (15 
701677 954 25 (15 
701678 201 30 (15 
701679 493 32 (15 

DUPLICA 
701680 
701681 
701682 
701683 

701684 1350 212 
701685 5510 123 
701686 3120 71 
701687 1545 31 
701688 9360 180 

701689 2870 
701690 237 
701691 777 
701692 2440 
701693 1210 

23 (15 68 
28 (15 56 
37 (15 39 
25 (15 84 

117 (15 . 66 

742 38 (15 
1420 31 (15 18 

701696 1070 136 <15 30 
DUPLICATE 1060 
701697 250 64 <15 5 
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SAHPLE ELEHEH cu Pd Pt CSU SAHPLE ELEHENI cu Pd P t  A l l  
NUHBEIl UNITS PPn PPB PPB PPB NUHBER UNITS . PPH PPB PPB PPB 

REPORS: 017-6x10 

701783 815 
701784 1725 
701785 1024 
701786 950 
701787 524 

701791 7460 
701792 2490 

528 61 15 18 
747 
445 24 <15 7 701795 

DUPt ICATE 443 
701796 200 37 <15 5 

d: 



APPENDIX V: Statement of Expenditures 

"41 

1. Portal. Area ditching, partial re-timbering 
of portal, scaling of underground workings, 
rental. of compressor, water pump and truck, 
fuel, room and board, closing of portal and 
maintenance of safety, water and ventilation. 
(Aurora Quarrying Limited, Oct. 14-Nov.3, 1987) 

2 .  Geochemical Analysis 
(310 s,amples - sample preparation and 
analysis for Cu,Au,Pd and Pt @ $14/sample) 

3. Sample Shipments 
(Kamlcops to North Vancouver, via Greyhound) 

= $15,920.00 

= $ 4,830.00 

= $ 305-60 

4 .  Wages 

i) R. Pegg (project geologist) = $ 6,670.00 
29 days @ $230/day . 
(Oct. 6,12-N0~. 10, 1987) 

ii) W. Piotrowski (geological assistant) = $ 1,936.00 
22 days @ $88/day 
(Oct. 5,6,13,17-Nov. 4, 1987) 

Total Wages: = $ 8,606.00 

5. Fuel f x  Truck 
(Oct. 13-Nov. 4, 1987) 

6. Room, 3oard and Supplies 
( 4 3  man days @ $51.4l/man-day) 

7. Report Writing, Drafting, Typing, 
Copying, etc. 

= $ 608.19 

= $ 2,210.53 

= $ 3,000.00 














