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1.0 SUMMARY AND CONCLUSIONS 

The Spectrum P r o j e c t  Area c o n s i s t i n g  o f  125 c l a i m  u n i t s  (3,125 ha.) 
t h a t  comprise t h e  Spectrum and Hawk p rope r t i es  i s  l oca ted  i n  the  North 
I s k u t  D i s t r i c t  o f  t h e  S t i k i n e  Arch Region i n  nor thwestern B r i t i s h  
Columbia. The c la ims l i e  25 km eas t  o f  the  Stewart-Cassiar Highway 
approximately 32 km west-southwest o f  t h e  v i l l a g e  o f  I s k u t  and 12 km 
n o r t h  o f  a  nearby f o r e s t r y  access road. 

The c la ims cover a  l a r g e  concen t r i c  zoned po tass i c  t o  p r o p y l i t i c  
a l t e r a t i o n  zone w i t h i n  f e l s i c  t o  in te rmed ia te  vo lcan ics  t h a t  i s  
associated w i t h  monzonite i n t r u s i v e s  and a  l a r g e  go ld  m i n e r a l i z i n g  
system. Zones o f  go ld  m i n e r a l i z a t i o n  and r e l a t e d  go ld  s o i l  geochemical 
anomalies occur w i t h i n  an area measuring 1.5 km by 3.0 km. 

Columbia Gold Mines, through an o p t i o n  agreement w i t h  the  Nor tha i r  
Group o f  Companies may earn a  100 percent  i n t e r e s t  i n  t h e  claims. 

Columbia Gold Mines L td .  operated and funded t h e  1992 Exp lora t ion  
Program expending a  t o t a l  o f  $348,130 du r ing  t h e  p e r i o d  January 1 t o  
October 31, 1992, o f  which $149,521 was expended on the  Hawk Property  
w i t h  t h e  balance o f  $198,609 spent on t h e  Spectrum Property .  

Columbia acquired t h e  Property  by  op t i on  i n  1990 and undertook a  
program o f  t rench ing  and d r i l l i n g  t h a t  r e s u l t e d  i n  t h e  d iscovery of 
several h igh  grade go ld  zones. The 1990 program focused on o u t l i n i n g  
go ld  m i n e r a l i z a t i o n  i n  t h e  nor th-south t rending,  s teep ly  dipping, 
p a r a l l e l  QC and Porphyry Zones l oca ted  along the  eastern margin o f  a  
monzonite i n t r u s i v e .  

The 1991 e x p l o r a t i o n  program a t  Spectrum saw complet ion o f  3992 meters 
o f  d r i l l i n g  i n  24 holes on t h e  QC and Porphyry Zones as we l l  as 
t a r g e t t i n g  surveys over areas o f  o u t l y i n g  m i n e r a l i z a t i o n .  The 1991 
program was d i r e c t e d  t o  close-spaced reserve d e f i n i t i o n  d r i l l i n g  along 
a  200 meter s t r i k e  l eng th  w i t h i n  t h e  nor thern  p o r t i o n  o f  the  800 meter 
long QC and Porphyry Gold Zones. 

P re l im ina ry  geo log ica l  reserve c a l c u l a t i o n s  i n  1991 were completed on 
an "in-house" bas i s  as we l l  as by  an independent engineering f i r m .  
Columbia geo log i s t s  have c a l c u l a t e d  a  geo log ica l  reserve t o t a l l i n g  
614,700 tonnes grading 12.3 g / t  g o l d  us ing  a  5.0 g / t  gold c u t - o f f .  
High grade u n d i l u t e d  reserves c a l c u l a t e d  by  Orcan Minera l  Associates, 
w i t h  a  10 g / t  go ld  c u t - o f f .  t o t a l  274,900 tonnes a t  an average grade o f  
15.77 g / t  gold.  Good p o t e n t i a l  e x i s t s  f o r  d e l i n e a t i o n  o f  add i t i ona l  
reserves w i t h i n  t h e  p resen t l y  de f i ned  geo log ica l  l i m i t s  o f  t h e  QC and 
Porphyry Zones. 

The 1992 Spectrum P r o j e c t  Exp lo ra t i on  Program saw t h e  completion o f  6 
holes i n  710 meters o f  NQ 2  diamond d r i l l i n g  on t h e  East Creek Zone 
located on t h e  Hawk claims and 500 Colour Zones du r ing  the  pe r iod  o f  
J u l y  - August. The Porphyry, QC and 33 Zones were n o t  d r i l l  tes ted  i n  
1992. 



The E a s t  Creek Zone, l o c a t e d  1500 mete rs  a l o n g  t r e n d  and n o r t h  o f  t h e  
Porphyry-QC, had n o t  been d r i l l e d  b e f o r e  t h i s  season. The zone 
c o n s i s t s  o f  a  s i l i c e o u s  s t e e p l y  d i p p i n g  shear  zone h o s t i n g  g o l d  v a l u e s  
a s s o c i a t e d  w i t h  mass ive p y r i t e ,  c h a l c o p y r i t e ,  s p h a l e r i t e  and 
a r s e n o p y r i t e  m i n e r a l i z a t i o n .  A  c h i p  sample taken  across t h e  zone i n  
1991  assayed 38.18 g / t  g o l d  ove r  4.8 meters .  Gold  m i n e r a l i z a t i o n  i n  
t h e  E a s t  Creek Zone appears t o  be l o c a t e 0  w i t h i n  h i g h  g rade  massive 
s u l p h i d e  zones a long  i t s  s t r i k e  l e n g t h .  The zone has v e i n - l i k e  
c h a r a c t e r i s t i c s  and i s  b e l i e v e d  t o  r e p r e s e n t  p e r i p h e r a l  m i n e r a l i z a t i o n  
t o  t h e  m a i n  Porphyry-QC g o l d  system. The i n i t i a l  h o l e  o f  a 3  h o l e  
program, H o l e  No. 92-87, was s u c c e s s f u l  i n  t h e  i n t e r s e c t i o n  o f  a  h i g h  
g rade  g o l d  b e a r i n g  s u l p h i d e  r i c h  zone t h a t  assayed 34.45 g / t  g o l d  ove r  
2.5 mete rs .  Two a d d i t i o n a l  h o l e s  i n t e r s e c t e d  t h e  E a s t  Creek 
m i n e r a l i z e d  zone a long  s t r i k e  t o  t h e  n o r t h w e s t  t h a t  c o n t a i n e d  low g o l d  
v a l u e s .  The zone i s  open t o  d e p t h  and t o  t h e  southwest .  

Th ree  h o l e s  (92-90, 91, 92) were d r i l l e d  w i t h i n  t h e  500 C o l o u r  Zone t o  
t e s t  e x t e n s i o n s  t o  d e p t h  o f  p r e v i o u s l y  d r i l l e d  g o l d  m i n e r a l i z a t i o n  
g r a d i n g  t o  29.4 g / t  g o l d  o v e r  5.8 meters .  The t h r e e  h o l e s  i n t e r s e c t e d  
w idespread  low grade g o l d  and copper m i n e r a l i z a t i o n  w i t h  assays r a n g i n g  
f r o m  0.3  t o  0.7 g / t  g o l d  and 0.12"/.0 0.1856 copper.  A l l  t h r e e  h o l e s  
i n t e r s e c t e d  t h e  zone o f  i n t e n s e  a l t e r a t i o n  and q u a r t z  v e i n i n g  b u t  d i d  
n o t  r e p o r t  any s i g n i f i c a n t  g o l d  v a l u e s .  

L i m i t e d  p r o s p e c t i n g  i n  t h e  n o r t h e r n  p o r t i o n  o f  t h e  Spectrum G r i d  
l o c a t e d  s e v e r a l  s u l p h i d e  r i c h  v e i n s  t h a t  c o n t a i n e d  anomalous g o l d  
v a l u e s  w i t h i n  and n e a r  t h e  monzon i te  c o n t a c t .  The n o r t h e r n  e x t e n s i o n  
o f  t h e  monzon i te  c o n t a c t  and s u b - p a r a l l e l  Po rphy ry  and QC Gold  Zones 
were n o t  l o c a t e d  w i t h i n  t h e  h e a v i l y  wooded overburden covered  t e r r a i n .  

I n  summary, t h e  Spectrum P r o j e c t  h o s t s  a  l a r g e  g o l d  m i n e r a l i z i n g  
sys tem t h a t  c o n t a i n s  a t  l e a s t  t h r e e  d i s t i n c t  g o l d  zones w i t h  p a r t i a l l y  
o u t l i n e d  r e s e r v e s  a l o n g  w i t h  s e v e r a l  o t h e r  i n d i c a t e d  g o l d  zones t h a t  
r e q u i r e  d r i l l  t e s t i n g .  

A 1993 e x p l o r a t i o n  program o f  c o n t i n u e d  r e s e r v e  d e f i n i t i o n  d r i l l i n g  i s  
recommended which w i l l  f o c u s  on t h e  Porphyry,  QC, 33 and Eas t  Creek 
Zones. 

R e s p e c t f u l l y  s u b m i t t e d  

A?. YI&wk- 
G. E. Norman, P.Geo. 



2.0 INTRODUCTION 

The 1992 Spectrum P r o j e c t  Exp lo ra t i on  Program focused on e x p l o r a t o r y  
d r i l l  t e s t i n g  o f  t h e  East Creek showings on the  Hawk Claims and 
fo l low-up d r i l l  t e s t i n g  o f  t h e  500 Colour Zone on the  Red Dog 2  c la im.  

The 1992 program was funded and operated by Columbia Gold Mines L td .  
The f i e l d  program was conducted du r i ng  the  pe r i od  J u l y  through 
mid-August. 

2.1 Locat ion  and Access 

The Spectrum p r o p e r t y  l i e s  between Nu t t l ude  Lake and Mount 
Edziza, approximately 32 km west-southwest o f  t h e  v i l l a g e  o f  
I sku t ,  on NTS map sheets 104Gl9W and 10E. The c la im  b lock  i s  
centered a t  l a t i t u d e  57', 41'N, and l ong i t ude  130", 29'W ( P l a t e  
1 ) .  

Vancouver I s l a n d  He l i cop te rs  based a t  Bob Quinn Lake prov ided a  
h e l i c o p t e r  f o r  movement o f  equipment and personnel du r i ng  t h e  
course o f  t h e  program. The camp was mob i l i zed  f rom t h e  Black 
Sheep Motel  l oca ted  4 km south o f  t h e  v i l l a g e  o f  I s k u t .  The 
diamond d r i l l  was mob i l i zed  f rom Nu t t l ude  Lake where i t  was s to red  
over t h e  w in te r .  A d d i t i o n a l  d r i l l  equipment and supp l i es  were 
mob i l i zed  f rom a  l ogg ing  l and ing  adjacent  t o  Highway 37 near t h e  
south end o f  Kinaskan Lake approximately 30 km southeast o f  t h e  
Proper ty .  

With t h e  complet ion o f  t h e  Wil low Creek f o r e s t  access road t o  
Mowdade Lake and u l t i m a t e l y  t o  t h e  southeast corner  o f  Kakiddi  
Lake, e x i s t i n g  road access w i l l  be approximately 10 km southwest 
o f  t h e  c e n t r a l  area o f  t h e  Spectrum Pro jec t .  

2.2 Claim Sta tus  

The Spectrum p r o p e r t y  i s  composed o f  n ine  minera l  c la ims 
con ta in ing  125 c l a i m  u n i t s  l oca ted  i n  t h e  Mount Edziza 
Recrea t iona l  Area, L i a r d  Min ing  D i v i s i o n  ( P l a t e  2 ) .  

The present  s t a t u s  o f  t h e  c la ims i s  presented i n  Table 1: 
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TABLE 1 

MINERAL CLAIUS STATUS - SPECTRUW PROJECT 

CLAIM RECORD NO. OF RECORD EXPIRY 
NAME NUMBER UNITS YEAR DATE OWNERSHIP* 

SPECTRUM PROPERTY 

Red Dog 1 53 
Red Dog 2 116 
Red Dog 3 2040 
Red Dog 4 2041 
Pink 724 
Red 725 
Camp 784 

HAWK PROPERTY 

Hawk 1 532 
Hawk 2 533 

To ta l  Unis 

* NOTE: Reg is te red  
Ownership 

1975 Sept. 30, 1999 1 
1976 A p r i l  9, 2000 1 
1981 Aug. 6, 2000 2 
1981 Ju lv  7. 1999 2 

20 1978 act: 3 i ,  2000 2 
20 1978 Oct.  31, 1999 2 
12 1979 A p r i l  9, 2000 2 

18 1978 Feb. 21, 2000 3 
20 1978 Feb. 21, 2000 3 

125 

1 - 70.0% Norcal Resources L td .  
30.0% I n t e r n a t i o n a l  N o r t h a i r  Mines L td .  

2 - 73.3% Norcal Resources L td .  
26.7% I n t e r n a t i o n a l  N o r t h a i r  Mines L td .  

3 - 50% Newhawk Gold Mines L t d .  
50% I n t e r n a t i o n a l  N o r t h a i r  Mines L td .  

Columbia has t h e  r i g h t  t o  earn a 100 percent  i n t e r e s t  i n  t he  Spectrum 
p rope r t y  sub jec t  t o  a capped 3% n e t  smel ter  r e t u r n  r o y a l t y .  
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2.3 History 

Spartan Explorations staked the original  Spectrum claims in 1969 
t o  cover a "Porphyry-Type'' copper occurrence located southwest of 
Nuttlude Lake. Geological, geophysical and geochemical surveys 
were carr ied o u t  in  1970 by Mitsui Mining and Smelting Company 
L t d .  Imperial Oil Limited acquired an option on the property in 
1971 and completed additional geological, geophysical and 
geochemical surveys followed by 463 meters of BQ d r i l l i ng  in four 
holes in 1973. This program outlined zones of low grade copper in 
b o t h  monzonite and adjacent potassic a l tered volcanics with copper 
grades of 0.16 percent copper over 77 meters. Gold was not 
assayed. The Spectrum claims were then allowed t o  lapse. 

The Racicot Syndicate staked the Red Dog claims in 1975 and 1978 
and optioned the property t o  Canex Placer who subsequently 
relinquished the i r  option. Consolidated Silver Ridge Mines L t d .  
(now Norcal Resources L t d . ,  pa r t  of the Northair Group) optioned 
the property in 1977. The Pink and Red claims were added t o  the  
property in 1978 a f t e r  completion of additional geological mapping 
and geochemical work. The Camp claim was staked in 1979 t o  cover 
a t r a i l e r  campsite and a i r s t r i p  on the west side of Nuttlude Lake. 
More prospecting, mapping and so i l  sampling was carried out in 
1979 followed by construction of a four wheel-drive road from the 
camp t o  the  central  area of i n t e r e s t  on the property. By the end 
of 1979 a t o t a l  of 3,232 meters in 28 holes were completed by 
workers on the Spectrum Property. 

Mineralization on the Hawk claims (adjacent and t o  the north of 
Spectrum) was f i r s t  evaluated in 1957 when Torbit Silver Mines 
conducted exploration on a vein on the north s ide  of Hawk Creek. 
Shawinigan Mining and Smelting Company L t d .  restaked the property 
and undertook a preliminary x-ray d r i l l i ng  program in 1967. 
Newhawk Mines L t d .  ( ~ o r t h a i r  Group) staked the Hawk claims in 1978 
and conducted a program of geological mapping and so i l  sampling. 
A four-wheel drive road was completed from the camp t o  a portal 
s i t e  a t  t he  1280 meter level and a 2.0 meter by 2.6 meter 
exploration d r i f t  was advanced 73 meters along the main Hawk vein. 
An additional 240 meters of d r i f t  and cross-cut and 430 meters of 
d r i l l i ng  in nine underground d r i l l  holes was completed in 1980. 

Cominco optioned the Spectrum and Hawk Claims from the Northair 
Group of Companies in 1984 and conducted so i l  sampling, ground 
magnetic and VLF surveys using a picket grid for  control. Further 
work was done in the  1988-1989 season when Cominco d r i l l ed  1199 
meters i n  ten holes and undertook limited geological mapping and 
rock chip sampling on gold zones within the Spectrum Property. 

Moongold Resources Inc. by way of an option agreement completed a 
short  program of rock and s o i l  sampling and magnetic, VLF and 
r e s i s t i v i t y  surveys on the Hawk 1 claim between 1987 and 1989. 



Columbia Gold Mines L t d .  optioned the Red Dog claim group from 
Norcal Resources L t d .  and Northair Mines L t d .  i n  April 1990 and 
the Hawk claims from Newhawk Gold Mines L t d .  and Northair Mines 
L t d .  in August 1990. A two phase program of trenching and 
d r i l l i ng  was undertaken by Columbia in 1990 tha t  resulted in the  
discovery and delineation of additional gold zones on the 
Properties. Work involved prospecting, hand trenching and rock 
chip and so i l  sampling followed by 20 BQ d r i l l  holes t o t a l l i n g  
2363 meters. 

The 1991 exploration program by Columbia in joint  venture with 
Eurus Resource Corp. focused on reserve def ini t ion d r i l l i ng  within 
the northern portion of the  QC and Porphyry gold zones. Dri l l  
holes were collared a t  25 meter step-outs on b o t h  zones i n  order 
to  es tab l i sh  both l a t e r a l  and ver t ica l  continuity. Two 
exploratory d r i l l  holes tes ted the Boundary Zone on the Hawk 
Property. A to ta l  of 3992 meters were d r i l l ed  in 1991, bringing 
the to t a l  number of holes d r i l l ed  on the Spectrum project  t o  86 
for  a cumulative 11,250 meters dr i l l ed .  

Geological reserves were calculated using varying parmeters f o r  
gold cut-off grades and block dimensions by b o t h  Columbia and 
Orcan Mineral Associates. 

A d r i l l  indicated geological reserve within the tested portion of 
the Porphyry, QC and 500 Colour Zones was calculated by Columbia 
a t  614,700 tonnes averaging 12.34 g/t  using a 3.4 g / t  gold 
cut-off. Using a 10 g / t  cut-off, Columbia calculated a reserve of 
289,600 tonnes grading 18.65 g / t  gold. An independent engineering 
firm, Orcan Mineral Associates, calculated a d r i l l  indicated 
reserve of 504,800 tonnes grading 9.6 g / t  gold using a 5.0 g / t  
gold cut-off. Using a 10 g / t  gold cut-off they calculate  a 
reserve of 274,900 tonnes with a grade of 15.89 g/t  gold. 

2.4 1992 Exploration Program 

A t o t a l  of 6 d r i l l  holes in 710.3 meters were completed on the 
Spectrum Property during July and A u g u s t .  Three holes in 323.9 
meters tes ted the East Creek Zone and three holes in 386.5 meters 
were d r i l l ed  into  the 500 Colour Zone. No d r i l l i ng  was carr ied 
o u t  a t  the  Porphyry and QC Zones. 

The t o t a l  number of holes d r i l l ed  on the Spectrum Project i s  now 
92 f o r  a cumulative 11,960 meters d r i l l ed .  

A small program of prospecting and sampling was carried out 
northeast of the  Porphyry and QC Zones a t  the completion of the  
d r i l l  program t o  examine areas of anomalous gold and copper so i l  
geochemistry for  possible extensions of the above gold zones. 
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3.0 REGIONAL SETTING 

The Spectrum Property occurs in the North Iskut District within the 
Stikine Arch of northwestern British Columbia. (Refer to Plate 3). 

Gold and precious metal bearing base metal deposits occur within a 
northwest trending, elongate belt of Paleozoic and Lower Mesozoic 
volcanic, plutonic and sedimentary rocks of the Stikine Terrane. This 
belt is bounded by the Coast Plutonic Complex to the west and the 
overlapping Jurassic Bowser Basin sedimentary rocks to the east. The 
volcanic successions formed near an active continental margin 
characterized by four episodes of arc volcanism in Devonian, Permian, 
Upper Triassic and Lower Jurassic time. 

The Stikine Terrane consists of a base of Upper Paleozoic sediments and 
two volcanic episodes of andesite to basaltic composition. Overlying 
this sequence is a thick assemblage of andesite to basalt flows with 
minor intercalated sediments of the Upper Triassic Stuhini Group. 
Lower Juriassic Hazelton Group basic to acidic volcanics and associated 
synvolcanic akl a1 ine intrusions provided the 1 arge mineralizing system 
in the region. The northwest trending island arc system contains an 
elongate trend of volcanic centres. 

Sediments of Mid to Upper Jurassic Bowser Group unconformably overlie 
Hazelton Group rocks and are restricted to a fault bounded Back Arc 
Basin. Exploration activity has been focused on this 300 km long belt 
stretching northwest from Stewart to Telegraph Creek, now termed the 
Stikine Region. 

Gold and gold-bearing base metal mineralization is associated with the 
Lower Jurissac volcanic centres. Many of the gold deposits are 
spatially associated with synvolcanic Lower Jurassic hypabyssal 
alkaline intrusions. Different styles of mineralization in the belt 
occur at varying stratigraphic intervals. Lead isotope studies show 
that the mineral deposits are co-genetic. Porphyry and skarn Cu-Au 
deposits are typically found at the lowest stratigraphic levels in mid- 
Paleozoic to mid Triassic rocks. The Triassic sedimentary and volcanic 
rocks host mesothermal Au veins. Overlying Lower Jurassic volcanic and 
volcaniclastic rocks host volcanogenic sulphide systems as well as 
epithermal Ag-Au deposits. 

Based on age dates, lead isotope studies and field relationships, the 
gold and gold-bearing base metal deposits of the Stikine Arch formed 
during a major metallogenic epoch approximately 190 million years ago. 
This coincided with widespread Lower Jurassic volcanism and associated 
hypabyssal alkaline plutonism. The characteristics of this 
metallogenic epoch has provided the Stikine Region with potential for 
discovery of several types of deposits. (Refer to Plate 4). 

Gold enriched Porphyry mineralization is often associated with upper 
level synvolcanic alkalic stocks. Mineralization is comnonly hosted in 
both the stocks and surrounding host rocks. 

The Spectrum Project covers a large alteration system hosting gold and 
gold-copper mineralization in both alkalic intrusives and felsic 
volcanics. 
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4.0 PROPERTY GEOLOGY 

The Spectrum Proper ty  i s  centered on a  large, conspicuous, co lou r  
anomaly t h a t  i s  p a r t i a l l y  covered by Ple is tocene Edziza basa l ts .  The 
a l t e r a t i o n  and p y r i  t i z a t i o n  o f  t h e  S tuh in i  vo l can i c  package i s  1  i k e l y  
caused by a  b u r i e d  i n t r u s i v e  complex w i t h  an exposed h igh l e v e l  
elongate nor th-south- t rending monzonite body and a  l a r g e  number o f  
r e l a t e d  dykes ( P l a t e  5) .  I n i t i a l  i n t e r e s t  i n  the  p rope r t y  was sparked 
by t h e  "Porphyry Copper S ty le "  copper-gold m i n e r a l i z a t i o n  i n  and 
adjacent t o  t h e  monzonite and i t s  r e l a t e d  dykes. 

The claims cover a  2 by 4 km a l t e r a t i o n  zone i n  in te rmed ia te  t o  f e l s i c  
vo lcanics t h a t  grades from po tass i c  i n  the  c e n t r a l  p o r t i o n  t o  
p r o p y l i t i c  i n  t h e  per iphera l  po r t i ons .  The po tass i c  a l t e r a t i o n  
measures 1 km by  1 km and i s  p a r t i a l l y  covered by younger b a s a l t  cover. 
A system o f  n o r t h e r l y  t rend ing  monzonite t o  monzod ior i te  stocks and 
dykes i s  l a r g e l y  r e s t r i c t e d  t o  t h e  zone o f  po tass ic  a l t e r a t i o n .  The 
a l t e r a t i o n  assemblages are s i m i l a r  t o  zones occu r r i ng  w i t h i n  t h e  
uppermost p o r t i o n  o f  a  "porphyry copper" system. 

Weathering p a t t e r n s  o f  both a l t e r a t i o n  types are d i s t i n c t  and e a s i l y  
recognizable. P r o p y l i t i c  a l t e r e d  vo lcan ics  weather a  dark orange-red 
due t o  t h e  assemblage o f  p y r i t e ,  minor p y r r h o t i t e  along w i t h  c h l o r i t e  
and epidote. Th i s  i s  i n  c o n t r a s t  t o  t h e  b r i g h t  yellow-orange co lour  
produced by t h e  quartz,  se rc i t e ,  K-feldspar,  p y r i t e  assemblage 
associated w i t h  po tass i c  a l t e r a t i o n .  

Gold m i n e r a l i z a t i o n  i s  associated w i t h  s t r u c t u r a l l y  c o n t r o l l e d  zones o f  
s i l i c i f i c a t i o n  i n  c lose  p r o x i m i t y  t o  monzonite dykes. Low grade 
disseminated and f r a c t u r e  c o n t r o l l e d  copper-gold m i n e r a l i z a t i o n  i s  
hosted w i t h i n  a l t e r e d  monzonite. 

The Property  i s  under la in  by  a  succession o f  f i n e  t o  coarse-grained 
f e l s i c  t o  in te rmed ia te  p y r o c l a s t i c s  and f l ows  w i t h  minor sedimentary 
in te rbeds t h a t  belong t o  t h e  Upper T r i a s s i c  S t u h i n i  Group. The 
vo lcan ic  u n i t s  a re  c u t  by  Jurass ic  t o  Cretaceous monzonite i n t r u s i v e s  
stocks and r e l a t e d  dykes. Basa l t  f lows and r e l a t e d  p y r o c l a s t i c  rocks 
o f  t h e  P l ies tocene and Upper T e r t i a r y  Mount Edziza/Spectrum Range 
vo lcan ic  complexes b lanket  much o f  the  area around the  Spectrum 
Property.  A l l  successions have been g e n t l y  f o l d e d  along east-west 
axes, and c u t  by  north-south, northwest-southwest, and northeast- 
southwest t rend ing  f a u l t s .  

The monzonite i s  mapped as an i r r e g u l a r  north-south t rend ing  dyke up t o  
100 meters wide t h a t  have been t raced  f o r  over 1500 meters along 
s t r i k e .  Th i s  monzonite body has a  steep westward d i p  w i t h  a  concave 
eastern contact .  P r i o r  shal low d r i l l i n g  t h a t  i n t e r s e c t e d  t h e  near 
sur face eas tern  contac t  erroneously i nd i ca ted  a  moderate wes te r l y  
d ipp ing  contac t .  The dyke i s  minera l i zed i n  zones o f  s t r u c t u r a l  
weakness a long t h e  eastern contac t .  To the  west, t h e  main dyke i s  
f lanked by a  complex dyke swarm which hosts gold m i n e r a l i z a t i o n  i n  t h e  
500 Colour Zone. Add i t i ona l  dykes swarms, w i t h  associated go ld  
m i n e r a l i z a t i o n  occur on t h e  Spectrum p r o j e c t .  
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The monzonite is generally pink to grey, equigranular to porphyritic, 
with approximately 5-10% quartz, 20% K-feldspar, 60% plagioclase, 6% 
biotite and hornblende, 2% accessory minerals and 2% pyrite with minor 
chalcopyrite. Alteration minerals include K-feldspar, biotite, 
sercite, near the centre of the dyke, changing outward to a propylitic 
assemblage of chlorite, epidote with minor sericite and carbonate. 
Cornpositon of the dyke varies with several zones of grandiorite, 
granite and quartz monzodiorite being identified. 

Volcanic rocks adjacent to the monzonite are composed of crystal and 
ash tuffs with interbedded 1 api 11 i tuffs and coarse fragmentals. 
Consistent identification of the volcanic rock types is hampered by an 
overprint of contact metamorphic and subsequent alteration events. 
Fine grained volcanic rocks have been altered to a dense, red-brown, 
biotitic hornfels. The red-brown biotitic unit has been called a 
"crystal tuff" because of the fine relict crystals often seen in core. 
Beige coloured ash tuffs adjacent to the monzonite are K-feldspar 
altered as determined from etching and staining of drill core. 
Fine-grained pinkish-grey to greenish-grey ash tuffs are variably 
siliceous. There remains some question as to whether silica in some of 
the ash tuffs is primary or an alteration feature. See Table of 
Geological Formations on page 15 for an overview of volcanic units 
noted in surface mapping and in drill holes. 

Both the volcanic units and intrusive stocks have been altered. The 
elongate 2 x 4 km zone of propylitic alteration consists of chlorite, 
epidote accompanied by disseminated and fracture controlled pyrite with 
chlorite selvages. Potassic and argill ic alteration occurs as a 
central core within the propylitic zone and consists of an assemblage 
of quartz, K-feldspar, sercite and pyrite. Zones of intensive potassic 
alteration appear to be structurally controlled and occur along 
monzonite-volcanic contacts. Silicification varies from a pervasive 
alteration of coarse fragmental units to fracture selvages in some of 
the finer grained tuffaceous units. Si1 icification, accompanied by 
gold mineralization, is locallized in a series of north-south-trending, 
subvertical zones separated by non-silicified brittly fractured rocks. 

"Brittle fracture zones" have been noted in drill core and consist of 
strongly fractured sections that are difficult to diamond core with 
some variable clay gouge showing brecia textures. Fracture controlled 
pyrite, chlorite and epidote are the most comnon alteration minerals. 
Minor silicification was noted in several brittle fracture zones, but 
it is not a significant alteration feature. It is important to note 
that the brittle fracture zones provide bounding limits of gold 
mineralization and silicification. 



T A B L E  2 

T A B L E  OF G E O L O G I C A L  F O R H A T I  O N S  

w 

UPPER TERTIARY - RECENT EDZIZA FORMATION 

a Basalt flows and dykes 
UPPER TRIASSIC - CRETACEOUS 

Honzonite, Honzodiorite 

UPPER TRIASSIC STUHINI GROUP 

VL Latite to dacite f l o w  and tuffs, 
Undifferentiated overlying sediments' 

EUmz 

AN - andesite FP - feldspar RD - rhyodacite 
DC - dacite L A  - latite 

TUFFS 

AT - a s h  
AX - mixed ash 

and crystal 
CT - cherty 
DT - dacite 
LT - volcanoclastic 

PT - lapilli 
RH - rhyolite - 
RT - rhyodacite 
X - crystal 

SLT - silstone 
SST - sandstone 

LST - liaestone 
CHT - chert 



TABLE 2 

zone 

B - brecciated 
E X  - breccia 
FT - fault Zone 

M I N E R A L I Z A T I O N  

b - secondary biotite 
c - chloritazation 
e - epldote 
k - secondary k-spar 
s - silicification 

- Cold zones (accon~panicd by silicificationl 

- Grade blocks (qeological relervc >lO.O g/T gold1 

ca - calcite veins 
q - quartz veins 
qc - quartz carbonate 

veins 

asp - arsenopyrite 
cp - chalcopyrite 
ag - magnetite 

vz - vein zone 
ns - massive sulphides 

po - pyrrhotite 
PY - pyrite 
sp - sphalerite 



5.0 MINERALIZATION 

High grade gold zones along with disseminated low-grade gold-copper 
mineralization are associated with an extensive alteration sytem in 
Stuhini Group volcanic units. Exploration during 1991 focused on the 
eastern portion of the potassic altered zone where both high grade and 
low grade gold zones occur within and adjacent to monzonite intrusives. 
Exploration during 1992 concentrated on two gold zones peripheral to 
the QC-Porphyry mineralization. The 500 Colour Zone, a splay off the 
above main zone, and the East Creek Zone located 1500 meters to the 
north of the Porphyry-QC Zones, were both tested by three shallow drill 
holes. 

The large gold mineralized system as defined by 1.0 km square gold soil 
anomaly occurs within both the potassic and propylitic altered 
volcanics within which: 

Two styles of gold mineralization have been outlined: 

1) northerly trending, steeply dipping, structurally controlled, high 
grade gold zones are hosted within silicified units and are 
spatially associated with monzonite dykes. Structures with the 
best gold grades and continuity occur within the potassic 
alteration zone. 

2) disseminated and fracture controlled pyrite, chalcopyrite along 
with low grade gold values occur in potassic to propylitic altered 
monzonite and adjacent volcanic units. Both surface samples and 
drill holes have outlined wide zones grading to 0.22% copper and 
3.43 glt gold over 54 meters. 

Exploration programs operated by Columbia in 1990 and 1991 concentrated 
on developing reserves within the high grade gold zones. This work has 
led to the discovery and drill definition of the steeply dipping and 
northerly trending QC, Porphyry and 500 Colour Zones which contain 
visible gold, pyrite and minor base metal values. 

The reader is referred to the 1991 Spectrum Report for a detailed 
description and reserve calculations of the Porphyry and QC Zones. 

The 1992 Exploration Program concentrated on drill testing the East 
Creek Zone and the 500 Colour Zone. 

5.1 East Creek Showing, Hawk Property 

Prior exploration located a number of gold-arsenopyrite-sphalerite 
bearing veins within propylitic altered intermediate volcanics on 
the Hawk Property. One of these veins which had been traced over 
a 200 meter strike length on surface was explored from underground 
during the period 1979-1980. Continuity of the vein between 
surface and the underground level was established but high gold 
values were restricted to narrow widths averaging 0.3 meters. 



P r o s p e c t i n g  w i t h i n  an a rea  near  t h e  mouth o f  Eas t  Creek t h a t  
c o n t a i n e d  a g o l d  occur rence  o r i g i n a l l y  found  b y  Moongold 
Resources i n  1989, r e s u l t e d  i n  t h e  t h e  d i s c o v e r y  o f  t h e  East Creek 
Go ld  Zone. Gold  m i n e r a l i z a t i o n  i s  hos ted  i n  a s t r o n g  015 degree 
t r e n d i n g  s t e e p l y  d i p p i n g  s i l i c e o u s  shear zone t h a t  c o n t a i n s  zones 
o f  massive p y r i t e ,  c h a l c o p y r i t e  s p h a l e r i t e  and a r s e n o p y r i t e .  A 
c h i p  sample taken  ac ross  t h e  zone i n  1991 assayed 58.46 g / t  g o l d  
over  2.6 mete rs  ( F i g u r e  1 ) .  

The shear zone averages over  5 mete rs  i n  w i d t h  and can be t r a c e d  
t o  t h e  n o r t h e a s t  ac ross  Eas t  Creek where Moongold ob ta ined  v a l u e s  
o f  7.9 g / t  g o l d  o v e r  1.9 mete rs  ( V .  Chukov, 1989).  Columbia 
re-sampled t h e  Moongold showing i n  1991 and o b t a i n e d  s i m i l a r  
r e s u l t s  w i t h  v a l u e s  o f  12.9 g / t  g o l d  over  1.6 meters .  The Eas t  
Creek Gold  Zone appears t o  ex tend  southward across Hawk Creek i n t o  
a t r e e  covered gossaneous a r e a  where a s i n g l e  s o i l  sampl ing 1 i n e  
o u t l i n e d  anomalous v a l u e s  t o  1250 ppb Au. Approx imate ly  400 
mete rs  t o  t h e  n o r t h e a s t  o f  t h e  o r i g i n a l  showing, sampl ing o f  
s i m i l a r  m i n e r a l i z a t i o n  y i e l d e d  11.6 g / t  g o l d  over  2.5 meters. 

5.2 500 Colour  Zone 

Gold  m i n e r a l i z a t i o n  w i t h i n  t h e  500 Co lour  Zone i s  assoc ia ted  w i t h  
a stockwork o f  q u a r t z  v e i n s  and v e i n l e t s  which c o n t a i n  s p h a l e r i t e ,  
ga lena and c h a l c o p y r i t e .  F i n e  a r s e n o p y r i t e  was no ted  i n  t h i n  
seams a d j a c e n t  t o  v e i n s  i n  DDH 79-5. No v i s i b l e  g o l d  was noted i n  
co re .  The m i n e r a l i z a t i o n  i s  s p a t i a l l y  r e l a t e d  t o  t h e  marg ins  o f  
w e s t e r l y  d i p p i n g  monzoni te  dykes. 

The sou thern  e x t e n s i o n  o f  t h e  500 Co lour  Zone i s  covered by t a l u s  
o f  t h e  Mount Edz iza  Format ion t h u s  making s u r f a c e  p r o s p e c t i n g  v e r y  
d i f f i c u l t .  Severa l  exposures o f  f a u l t  bounded l i m o n i t i c  r o c k  
w i t h i n  t h e  n o r t h  e x t e n s i o n  o f  t h i s  zone where sampled and y i e l d e d  
anomolous g o l d  and copper va lues.  Re fe r  t o  P l a t e  9 on page 36 f o r  
sample l o c a t i o n s  and Appendix I f o r  a l i s t  and d e s c r i p t i o n  o f  
sample r e s u l t s .  



6.0 DIAMOND DRILLING 

The 1992 Exp lo ra t i on  Program on t h e  Spectrum P r o j e c t  concentrated on 
d r i l l  t e s t i n g  t h e  East Creek and 500 Colour Zones. A t o t a l  o f  710.3 
meters i n  6 diamond d r i l l  ho les were completed i n  1992 b r i ng ing  t h e  
cumulat ive t o t a l  completed on t h e  p rope r t y  t o  11,960 meters i n  92 
holes. See Table 111 f o r  a summary o f  the  1992 d r i l l  h o l e  techn ica l  
data. 

The 1992 d r i l l i n g  was cont rac ted  t o  J.T. Thomas D r i l l i n g  Ltd.  of 
Smithers, B.C., who supp l ied  a Longyear Super 38 d r i l l .  The program 
u t i l i z e d  NQ-2 equipment t o  produce a l a r g e r  sample. The d r i l l  was 
mob i l i zed  from Nut t lude Lake on J u l y  15 where i t  was s to red  over t h e  
1991-1992 w in te r .  D r i l l i n g  commenced w i t h  92-87 on J u l y  15 and was 
terminated on August 2 w i t h  t h e  complet ion o f  ho le  92-92. 

The average pene t ra t i on  r a t e  f o r  t h e  18 day pe r iod  was 39.5 meters per 
day. D r i l l  s i t e s  were again prepared by Tim Carlson B las t i ng  o f  
Smithers, B.C. Water f o r  d r i l l i n g  t h e  500 Colour Zone and camp was 
obta ined v i a  a pumping s t a t i o n  l o c a t e d  on a t r i b u t a r y  o f  Hawk Creek 
d i r e c t l y  above t h e  o l d  Cominco campsite. Water f o r  t h e  East Creek 
d r i l l i n g  was obta ined from East Creek. 

D r i l l  moves were undertaken u t i l i z i n g  a Hughes 500D h e l i c o p t e r  suppl ied 
by  Vancouver I s l a n d  He l i cop te rs  based a t  Bob Quinn Lake. 

A l l  co re  i s  stored, as i n  t h e  past, a t  the  core shack loca te0 a t  g r i d  
co-ord inates 9968N and 9960E. Core f rom t h e  e n t i r e  length  o f  a l l  ho les 
except 92-89 was s p l i t  and analyzed f o r  gold and copper. Samples were 
shipped v i a  Bandstra Transport  t o  Min-En's Smithers l a b  where samples 
were pu l ve r i zed  and s p l i t .  The pulps were then shipped t o  Hin-En's 
Vancouver l a b  f o r  analyses; t h e  coarse r e j e c t s  are s to red  i n  Smithers. 

D r i l l  i n t e r s e c t i o n s  g e o l o g i c a l l y  recognized as go ld  zones, bu t  n o t  
conta in ing  v i s i b l e  go ld  were analyzed by standard assay techniques. As 
no v i s i b l e  f r e e  go ld  was noted i n  geo log ic  logging, m e t a l l i c  assaying 
was n o t  undertaken. A l l  remaining core ou ts ide  the  go ld  zones was 
analyzed by rock geochemical methods. 

See Appendix I 1 1  f o r  a d e s c r i p t i o n  o f  a n a l y t i c a l  techniques. 

6.1 East Creek Zone 

Three diamond d r i l l  ho les (92-87, 88, 89) were completed w i t h i n  
t h e  East Creek Zone t o  t e s t  a s i l i ceous ,  s teep ly  d ipp ing  shear 
zone t h a t  conta ins  lenses o f  massive p y r i t e ,  chalcopyr i te ,  
s p h a l e r i t e  and arsenopyr i te .  A c h i p  taken across t h e  zone i n  1991 
assayed 58.46 g / t  go ld  over 2.6 meters. See F igu re  1 f o r  d r i l l  
ho le  l o c a t i o n s  and P la tes  6, 7 and 8 f o r  D r i l l  Sect ions. 



TABLE I11 

1992 SPECTRVM PROJECT 
DRILL HOLE TECHNICAL DATA 

T o t a l  
D.D.  Hole Zone N o r t h i n g  E a s t i n g  E lev .  Az D i p  Rec . Length Horz. P r o j .  Ve r t .  P r o j .  

(M)  ( M )  (M) (Degrees) (Degrees) (%)  ( M )  (M) (M) 

East  Creek 11,612 9,395 1,158 121 - 72 88.7 

11,612 9,395 1,158 67 - 72 81.6 

II 11,683 9,409 1,181 111 - 50 69.4 

Sub-Total 

500 Co lour  9,704 9,638 1,646.5 95 - 50 48.1 

II 9,654 9,666 1,664 90 - 58 67.8 

II 9,576 9,684 1,712 90 - 55 78.3 

Sub-Total  

TOTAL 



The holes were designed t o  t e s t  the  zone a t  approximately 30 
meters below sur face along 80 meters o f  s t r i k e  length.  

L i t h o l o g i c  d r i l l  l ogs  and geochemicallassay r e s u l t s  are presented 
i n  Appendix I .  D r i l l  ho le  techn ica l  data i s  summarized i n  Table 
111. A summary o f  t h e  assay r e s u l t s  are shown i n  Table IV. 

The f i r s t  ho le  t e s t i n g  the  East Creek Zone, 92-87, i n te rsec ted  a 
massive su lph ide  zone from 45.6 t o  48.1 m con ta in ing  massive 
pyrrhotite-chalcopyrite-sphalerite m i n e r a l i z a t i o n  from 45.6 t o  
46.5 m and massive pyrite-arsenopyrite-chalcopyrite-sphalerite 
from 46.5 t o  48.1 m. The o v e r a l l  zone averaged 34.45 g / t  gold and 
.5% copper over 2.5 meters. The angle o f  the  ve in  t o  the  core 
ax i s  was approximately 10 degrees. 

The zone i n t e r s e c t e d  i n  92-87 i s  ve ry  s i m i l a r  i n  charac ter  t o  t h a t  
observed a t  sur face bu t  was i n te rsec ted  approximately 30 - 40 
meters f u r t h e r  uphole than a n t i c i p a t e d  g i v i n g  the  o v e r a l l  zone an 
average d i p  o f  45", compared t o  t h e  near v e r t i c a l  zone observed a t  
surface. Refer t o  t h e  cross sec t i on  o f  d r i l l  ho le  92-87 on P l a t e  
6. 

Diamond d r i l l  ho les  92-88 and 92-89 i n te rsec ted  t h e  zone 30 m and 
80 m r e s p e c t i v e l y  t o  the  nor theas t  o f  ho le  92-87. Both holes 
i n te rsec ted  t h e  zone bu t  y i e l d e d  low gold grades associated w i t h  
narrow quar tz -arsenopyr i te  ve in ing .  The average d i p  o f  zone 
va r ied  from 55 degrees t o  65 degrees. 

As observed on sur face t h i s  zone has a  tendency t o  change d i p  
d r a s t i c a l l y  f rom near v e r t i c a l  t o  50' over a  s h o r t  d is tance.  
Shear zones observed i n  t h e  area appear t o  be o f f s e t  along low 
angle bedding p lanes t o  produce a  s ta i r case  e f f e c t .  

6.2 500 Colour Zone 

The 1992 d r i l l i n g  program on t h e  500 Colour Zone tes ted  130 meters 
o f  s t r i k e  l e n g t h  between g r i d  l i n e s  9576N and 9740N w i t h  a  
cumulat ive footage o f  386.5 meters i n  t h ree  holes.  Refer t o  
d e t a i l e d  geologic  logs  and assays i n  Appendix I ,  Table I11 f o r  
d e t a i l e d  h o l e  techn ica l  data and F igures  4,  5 and 6 f o r  d r i l l  ho le  
sect ions.  

A l l  t h ree  holes i n te rsec ted  t h e  zone bu t  conta ined o n l y  low grade 
go ld  and copper values. Gold grades average f rom 0.3 t o  1.69 g l t  
gold and copper values range f rom 0.12 t o  0.25% copper. The 
gold zone i n t e r s e c t e d  a t  t h e  monzonite-volcanic con tac t  consis ted 
o f  in tense K- fe ldspar  and b i o t i t e  a l t e r a t i o n  accompanied by quar tz  
and quartz-carbonate vein ing.  The in tense a l t e r a t i o n  associated 
w i t h  t h i s  zone caused a  decrease i n  the  d r i l l i n g  pene t ra t i on  ra te .  
Core recovery va r ied  from 48.1% t o  78.3%. 



U.D. Hole # 

92-87 

92-88 

92-89 

92-90 

92-91 

92-92 

Zone - 

E a s t  Creek 

E a s t  Creek 

500 Colour 
500 Colour 

500 Colour 
500 Colour 
500 Colour 

500 Colour 
500 Colour 

TABLE I V  

SUmARY OF 1992 SPECTRUM PROJECT DRILL RESULTS 

Width 
-77- 

From 
[ft) 

NO SIGNIFICANT RESULTS 

Width  
(ft7- 

8.2 

0.7 

137.7 
212.7 

285.4 
21.3 

242.0 

14.8 
153.5 



The zone in hole 92-90 contained gold values ranging from .027 to 
.966 g/t and copper values from 30 to 2400 PPM. DDH 92-91 
intersected 6.5 meters within the interval, 76.0 to 81.5 meters 
that averaged 1.54 g/t within the projected gold zone. Hole 92-91 
pierced the zone 25 meters downdip of hole 79-5 which averaged 
29.40 g/t gold over 5.8 meters. The above intercept contained 
similar mineralogy to that of DDH 79-5 with chalcopyrite, 
sphalerite and very fine arsenopyrite. Traces of molybdenum were 
also noted in some quartz veins. Drill hole 92-91 contained low 
gold and copper values throughout with an average o f  .48 g/t gold 
and .13% copper over 73.76 meters. 

DDH 92-92 intersected weak gold and copper values throughout its 
length. An oxidized feldspar, hornblende porphyry unit from 29.10 
m to 33.6 m contained elevated gold values averaging 1.69 g/t gold 
and .046% copper associated with coarse disseminated chalcopyrite, 
malachite and tennorite mineralization. Gold and copper values 
are found within a thick section of monzonite and minor biotite 
altered tuff from 78.5 m to 125.27 m, an interval of 46.8 m that 
averages 0.68 g/t gold and .18% copper. Gold mineralization is 
associated with quartz and quartz-carbonate veinlets containing 
pyrite as well as chalcopyrite mineralization associated with 
pervasive K-feldspar alteration. 



7.0 PROSPECTING 

A s h o r t  program o f  p rospec t ing  was undertaken w i t h i n  t he  t a r g e t  area o f  
t h e  p r o j e c t e d  no r the rn  extension o f  t h e  Porphyry and QC Zones. The 
area i s  h e a v i l y  wooded w i t h  poor rock  exposure. Outcrop l o c a t i o n s  and 
sur face  sampling r e s u l t s  are presented on P l a t e  10. 

Prospect ing w i t h i n  t h e  h e a v i l y  wooded area t o  t he  n o r t h  f a i l e d  t o  
l o c a t e  t h e  monzonite dyke beyond s t a t i o n  10,53ON, 10,040E al though 
ho rn fe l sed  vo lcan ics  a t  g r i d  coord ina tes  10,830N and 10,160E suggest 
t h e  presence o f  i n t r u s i v e  a c t i v i t y .  The 1984 Ground Magnetic Survey 
conducted by Cominco suggests t h e  2000 gama contour  l i n e  which rough ly  
o u t l i n e s  t h e  monzonite t o  t he  south t rave rses  n o r t h e r l y  through t h i s  
area. 

A w h i t e  f e l s i c - s i l i c e o u s  i n t r u s i v e  w i t h  associated l i m o n i t i c  b recc ia  
was l oca ted  a t  11,180N. 9,930E suggest ing t h e  presence o f  i n t r u s i v e  
a c t i v e l y  w i t h i n  t h e  nor thern  p o r t i o n  o f  t he  prospected area. Th is  
w h i t i s h  i n t r u s i v e  was a l so  noted as t h i n  dykes c r o s s c u t t i n g  t h e  
monzonite a t  severa l  o the r  l o c a t i o n s  on the  p rope r t y .  Gold values 
w i t h i n  t h e  b r e c c i a  and f e l s i c  i n t r u s i v e  are ve ry  weak rang ing  f rom 11 
t o  18  ppb Au. 

Narrow arsenopyr i te  ve ins found w i t h i n  t he  monzonite dyke conta ined low 
grade go ld  values t o  5.7 g / t  Au. 
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8.0 Summary o f  1992 E x p l o r a t i o n  E x p e n d i t u r e s  

SPECTRUM AND HAWK PROPERTIES 
(SPECTRUM PROJECT) 

FOR THE PERIOD JMUARY 1 TO OCTOBER 3 1 ,  1 9 9 2  

EXPLORATION FUNCTION SPECTRUM PROPERTY 
..----.-.----------- .----.----------- 

ANALYSIS - ASSAYS 
ACCOHODATION 
CONSULTING - GEOLOGICAL 
DRAFTIKG, NAFS 6 PRINTS 
EXPEDITING 
DRILLING 
EQUIPMENT - LEASE/RENTALS 
EQUIPMENT - CONSUMABLES 
FUEL 
PROPERTY ACQ & OPTION PYMNTS 
SALARY 6 WAGES 
TRANSPORTATION - AIRLI i lES  
TRANSPORTATION - HELICOPTER 
TRANSPORTATION - VEHICLE 
TRANSPORTATION - FREICHT 
TRENCHING h ROADS 
MISCELLANEOUS - INDIRECT 
PROJECT MUiAGEMENT FEES 

HAWK PROPERTY 
-.----------- 

$10 ,334 .46  
6 3 9 . 3 2  

9 , 9 3 7 . 5 0  
7 8 . 2 4  

a 2 2 . 3 3  
28 ,000 .20  

3 1 3 . 0 0  
1 , 0 3 1 . 0 :  
4 , 6 2 1 . 7 9  

2 0 , 0 0 0 . 0 0  
1 2 , 8 5 4 . 3 9  

9 6 3 . 0 5  
4 1 , 2 7 9 . 8 3  

1 , 4 9 5 . 6 6  
3 2 5 . 6 0  

3 , 7 8 7 . 5 0  
1 , 1 1 7 . 5 0  

1 1 , 7 7 4 . 6 4  
------------ 

$ 1 4 9 , 5 2 1 . 0 3  ------------ ---.--.----- 

iL SPECTRUM PROJECT 



9.0 PROPOSED 1993 EXPLORATION PROGRAM 

The 1992 e x p l o r a t i o n  program focussed on d r i l l  t e s t i n g  two go ld  zones 
p e r i p h e r a l  t o  t h e  Porphyry-QC g o l d  depos i t s .  It i s  recommended t h a t  
t h e  1993 e x p l o r a t i o n  program on t h e  Spectrum P r o j e c t  be d i r e c t e d  t o  
c o n t i n u a t i o n  o f  r ese rve  expansion. It i s  proposed t h a t  ongoing 
e x p l o r a t i o n  be designed towards rese rve  d e f i n i t i o n  d r i l l i n g  w i t h  t h e  
Porphyry, QC and 33 Zones as o r i g i n a l l y  o u t l i n e d  i n  Sec t i on  12.0 o f  
"Repor t  on t h e  1991 E x p l o r a t i o n  Program - Spectrum P r o j e c t " .  Please 
r e f e r  t o  page 9 1  o f  t h e  1991 r e p o r t  f o r  a  d e s c r i p t i o n  o f  t h e  proposed 
program and Tab le  9  on page 63 f o r  a  summary o f  proposed h o l e  l o c a t i o n s  
a long  w i t h  proposed depths and d r i l l  t a r g e t  sumations. 

A b r i e f  summary o f  t h e  proposed d r i l l i n g  i s  presented i n  Tab le  V 

TABLE V 

Gold Zone 

Porphyry/QC 
33 Zone 
East  Creek 

Proposed 1993 
D r i l l i n g  Program 

Number o f  
D r i l l  Ho les 

Cumulat ive 

*. 

The d r i l l i n g  program should f ocus  toward rese rve  expansion w i t h i n  
t h e  QC and Porphyry  Zones w i t h  t h e  complet ion o f  17 ho les  t o  
advance t h e  t a r g e t  o f  approx imate ly  1,300,000 tonnes i n t o  t h e  
rese rve  ca tego ry  t o  add t o  t h e  e x i s t i n g  rese rve  base o f  614,700 
tonnes g r a d i n g  12.3 g / t  go ld .  P lease r e f e r  t o  t h e  1991 Report  f o r  
d e t a i l e d  d e s c r i p t i o n s  and i l l u s t r a t i o n s  o f  t h e  proposed d r i l l  
ho les.  

33 Zone 

The n o r t h e a s t  t r e n d i n g  33 Zone w i t h  sur face  sampl ing grad ing t o  
9.25 g / t  g o l d  over  6.3 meters  has been t e s t e d  w i t h  one d r i l l  ho le  
t h a t  i n t e r s e c t e d  t h e  zone near  t h e  c o l l a r  t h a t  assayed 11.0 g / t  
go ld  a long  8.8 meters.  Three a d d i t i o n a l  ho les  a re  proposed t o  
t e s t  s t r i k e  and depth c o n t i n u i t y .  

East  Creek Zone 

Fu r the r  d r i l l i n g  on t h e  East  Creek Zone i s  r e q u i r e d  t o  t e s t  t h e  
c o n t i n u i t y  and grade o f  t h e  g o l d  bea r i ng  su lph ide  r i c h  zone 
i n t e r s e c t e d  i n  92-87 t h a t  assayed 34.4 g / t  g o l d  over  2.5 meters.  
The zone i s  open down d i p  and t o  t he  southwest and w i l l  r e q u i r e  
approx imte ly  600 meters o f  NQ diamond d r i l l i n g  i n  3  ho les  t o  t e s t  
c o n t i n u i t y  o f  m i n e r a l i z a t i o n .  Refer t o  F igu re  1 f o r  proposed ho le  
l o c a t i o n s .  
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11.0 STATEMENT OF QUALIFICATIONS 

I ,  George E. Norman o f  12252 Nor th  Park Crescent, Surrey,  B.C. c e r t i f y  
t h a t :  

1. I am a  graduate o f  t h e  U n i v e r s i t y  o f  A l b e r t a  w i t h  a  B.Sc. i n  Honours 
Geology, 1973. 

2. I am a  se l f -employed g e o l o g i s t  d.b.a. Norman Geo log ica l .  

3. I am a  r e g i s t e r e d  Pro fess iona l  G e o s c i e n t i s t  w i t h  t h e  A s s o c i a t i o n  o f  
P ro fess i ona l  Engineers  and G e o s c i e n t i s t s  o f  B.C. and a  P ro fess i ona l  
Geo log i s t  w i t h  t h e  A s s o c i a t i o n  o f  P r o f e s s i o n a l  Engineers,  Geo log i s t s  and 
Geophys ic i s ts  o f  A l b e r t a  (APEGGA) as w e l l  as a  Fe l l ow  w i t h  t h e  
Geo log ica l  A s s o c i a t i o n  o f  Canada (FGAC) . 

4. I have a c t i v e l y  p r a c t i s e d  my p r o f e s s i o n  as a  g e o l o g i s t  f o r  t h e  p a s t  19 
years .  

5. 1  have p e r s o n a l l y  superv ised  t h e  f i e l d w o r k  on t h e  Spectrum P rope r t y  f o r  
Columbia Gold Mines L t d .  between J u l y  6 and August 14, 1992 under t h e  
s u p e r v i s i o n  o f  Wayne J. Roberts, V i ce -p res i den t  E x p l o r a t i o n .  

- 
George Norman, P.Geol., P.Geo. 
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AREA cad C c C r  Z0nc SECTION Started x l q  i5,1792. 

121 ' DATE 1 
CLAIM Hawk / AZIMUTH ( I )  Completed Xbl* 17, l~qz. 

L/ 

I INCLINATION -72- CONTRACTOR J: Them 4-i Drtl/,nJ . . Line 
GRID CO-ORDS 

1 t h i n g  ; . DEPTH 
SURVEY CO-ORDS Earting 

llole 103.7 Y- ,. LCGGED BY 

Casing 7 . 6 2 ~  LOGGEDBY Ge-rqe /%rm,n. 

Overburden 7 . L Z  m SCALE 

ELEVATION I / /% m CORE S I Z E  2 CORE STORED AT . 
CORE RECOVERY 8 6 . 7  % 

COHElMTS 







COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92 -8 UITHOLOGIC LOG P A G E L o f  7 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA' GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92-87 UTJHOLOGIC LOG P A G E ~ O ~  2 
ALTERATION I MINERALIZATION 

FROM TO CODE SI 1wI.s~ crlc~ EP CB KF PY cP AS Po VG MG 
UNIT UTHOLOGY ZON 



DRILL HOLE No. 

COLUMBIA GOLD MINES 
SPECTRUM PROPERTY 

UlTHOLOGlC LOG 

LTD. 



DIAMOND DRl  L L  LEDGER 

Page No.- ,L 

D D H N o .  42-82 

ASSAY TAG 
No.  DESCRIPTION 



Page NO.LA- 
.I 

DIAMOND D R I L L  LEDGER 

ASSAY TAG 
N o .  

17070 

170 71 

' 72 
7 3 

61 +s./ 50.1 LO ,002 ,a7 
PPb 

82 50.1 52.0 L?  402 

PP"' 
GU DESCRIPTION 

p o . ~ /  S % C P Y . / - S Z  s f L C  vein like 

& C.A d+-/O 2' 

- 4 ) ~ R - y  d 
9-70', p y  f S-2or-0. / - 3 % e y / - s :  

V' - 
&iS/-c Ash TUG. 

C 4 u G  7A4. 
t r  " / . / I Y ~ P .  ~aAcr r -&  / . ~ c / z  C/Y 

I 

De&k Ash ~ I y / ~ a p / Z  Fw&. 

If I ,  'r ,/ 

- 
4 C I  

4 *I 

n 4 C 
t l  



...... 
~ ~ - ~- ~ 

page  NO.-^' .- 
i;' , . 

,. ./ 
DIAMOND DRILL LEDGER DDH NO. 92- s~ 

j ASSAY TAG ENGTH Pd, P P ~  

I 
No. Feet A u  A g & L  DESCRIPTION 

- 



PLE INTERVAL 
A s s . T A G  & F e e t  

.. 
DIAMOND D R I L L  LEDGER 

PLE LENGTH &! F e e t 1  Au 

Page ~ o . 2  - 

D D H N o .  92-&-9  

DESCRIPTION 



P R O P E R T Y -  SP& TR OM D.D.11. 92 -88 Page 1 of - - - 

AREA 

CLAIM 

'EAST LRLXh SECTION S t a r t e d  Ju L I -4: J L  

6 7O DATE Completed - H ~ u J ~  1 AZIMUTH (1) 
I 

GRID CO-ORDS 

SURVEY CO-ORDS 

ELEVATION 

" 
L i n e  INCLINATION - 72' CONTRIiCTOR J. T. 'I*hornctS 

S t a t i o n  llole 120.7 LCGGED BY 

N o r t h i n g  * 11; &!z d 3~;~: DEPTH C a r i n g  7.62 LM;GED BY GSOI g e / t i . d v r ) l 4 1 x ~  - 
E a s t i n g  ''- 'I 3 7 5  G Overburden 7.62. SCALE - / m Arm CORE S I Z E  N Q  2 CORE STORED AT 

&ACD #a17 //@ / 7  CORE RECOVERY -- 76.9% 

CamFNTS /.' X0ee 



COLUMBIA GOLD MINES LTD. 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92-88 LlllHOLOGIC LOG P A G E L o f  

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92- BS UTlHOLOGlC LOG 

I 

I 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 9 2 - 8 8  UrrHOLOGlC LOG PAGEBO~ - 

i, 

! 
. . 
F ,  
k 
I.! 
12 ,,,, 
). 

b., 

5 :  





Page Ho. ,-: 2 
2 

DESCRIPTION 



C' - 

DESCRIPTION 



SISCT@~A.  Property DmL SAHPLE LEDGER - 
INTERVAL SAMPLE LENGTH 

Feet % P , ~ ~ R U  CU1 



DIAMOND D R I L L  LEDGER DDH ~0.92-8 8 



Page No. 2 



P R O P E R T Y  S P S C T R L J ~  D.D.H. 92- a 9  Page 1 of 
I I 

I .  

AREA 

CLAIM 

GRID CO-ORDS 

SURVEY CO-ORDS 

E A s r  CREEK SECTION S t a r t e d  ruL 2 0 , 1 7 9 7  
d 

! I l l 0  
DATE 1 

k AZIHUTH (1) Completed SvL, 23. 1999 
c) 

Line INCLINATION - 50" CONTRACTOR T -7 Thomas 

S t a t i o n  Mole 99 .2  m. LOGGED BY 

Northing - I t .  6 83 N ) S@ led DEPTH Casing G.1 n q  LOGGED BY G -  d o r ~ o m r  

+a9 E Easting - *e. Overburden 6.1 rn SCALE 

S U R V E  



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. q2 -B9 UTMOLOGIC LOG 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92-87  LITIHOLOGIC LOG P A G E 3 o f  - 

LITHOLOGY 

, . 

:: 
I 

r., 

r .  

,., r. 
.I : 
j :  



COLUMBIA' GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92-81 UrTHOLOGlC LOG 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92 -89 LITTHOLOGIC LOG P A G E ~ O ~  - 

I I Y I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 .  
I , 

,. , 



COLUMBIA GOLD MINES 
SPECTRUM PROPERTY 

LTD. 



COLUMBIA MINES LTD. 
SPECTRUM PROPERTY 









P R O P E R P Y  SPCC TICUM D.D.H. - ?2:.,?0 Page 1 
! 8 

Am& 500 COLOR LDNE SECTION %bod Started 

Red D 7s O 

DATE I 
CLAIM 0 s  3 AZIHUTH (1) Completed 

I Line INCLINATION -50 CONTRACTOR 

GRID CO-ORDS Hole /2%W tn IKGGED BY 

I Northing 970 Y& DEPTH Casing /S.ZY In. LOGGED BY 
SURVEY CO-ORDS 96 3 8 8  Overburden 0 - h UW, SCALE 

ELEVATION -- /6%,5m CORE SIZE NO 2. CORE STORED AT Sl T6 

CORE RECOVERY 4% -1 

c o ~ n w ~ s  G t a , d d u  5+ms .L L / k d  ,' hard t d*l'//. AW?? A(,'&kttin q 7 - / aom.  



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92- 90 UlTHOLOGlC LOG PAGE LO^ 2- 





COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 







COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 





COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



n DlhHOND DRILL LEDGER 





,a DIAMOND DRILL LEDGER DOH NO. 42 -90 



(D 
e DIAMOND DRILL LEDGER DDH No. 
0 

92 -96 



h 
o DIAMOND ORILL LEffil 

Zi 
DESCRIPTION 

I 

,+orl)rLI: -&-,;Lit zf4. 



- 

92-91 Page 1 of 
p R O P E R T Y  SP.G rwr-1 - ,  D.D.II .  - 

S o o -  L o l a R  Z O h E  SECTION 9L40 hl S t a r t e d  TJL,~, . 1 9 f t  
AREA DATE I u 

i7ed PA 9 t AZIMUTH ( I )  YO " Completed c 4  30 ,  [ Y P L  CLAIM 

I 
INCLINATION - 58' CONTRACTOR L i n e  

GRID CO-ORDS l lole  / 3 1 . 3  7 LOGGED BY S t a t i o n  p.suyre. 

I 54 A' DEPTH Cas ing  l8.57- 21.39 LOGGED BY G'carq.e /\. brr- N o r t h i n g  - % a 
SURVEY CO-ORDS Eas 9666 E Overburden /8  55. SCALE 

lb6SLm CORE SIZE n/Q 2 .  CORE STORED AT side ELEVATION 

CORE RECOVERY 

CCHMEl1TS 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 





COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE No. 92-71 LKTHOLOGIC LOG 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 





COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



DIAMOND ORILL LEDGER DDH No. 92-?/ 







D I W N D  DRILL LEDGER 

MSCRIPT IOW 



DIAHOND DRILL LEDGER 



P R O P E R  

.- 
RREh 

CLAIM 

GRID CO-ORDS 

u.1l.11. - 72- 92 Paye l. Y S P r Z  7eu M , ,  cf  / -- 
0 COLOR ~ O M &  SECTION 9 5 7 5  /1/ S t a r t e d  rr* 37,199L 

DATE 1 
I?& iJaq 2% AZIMUTH (1 )  90" Completed /lue 2 , 1 7 9 2  

INCLINATION - 55' CONTRACTOR 3: X l l r o n r c ~  L i n e  

S t a t i o n  Mole 12 5.27 LOGGED BY 

I 7576 /t/ DEPTIi n o r t h i n g  Cas ing  /5 .2y UIGGED BY G. &/ornwn. 

SURVEY CO-ORDS Easting 
4L85'g Overburden / 5.29 SCALE 

1717 m CORE S I Z E  N O  2. CORE STORED AT s;Ce . ELEVATION 

CORE RECOVERY 

COMMENTS 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE NO. qa-sa  -- U~HOLOGIC LOG 

'4 
. .- . -. - . . . - . . 

LITHOLOGY SI QV SE CY CH EP CB KF 

CA5//V 6,. 

MINERALIZATION 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL HOLE NO. 92-92 UllHOLOGlC LOG 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 

DRILL tiOLE No. q3-92 UnHOLOGIC LOG 
3 f /o PAGE-o 

LITHOLOGY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 



COLUMBIA GOLD MINES 
SPECTRUM PROPERTY 

DRILL HOI E No. 92- 9% UrrHOLOGlC LOG P A G E L o f  /o 



SPECTPUM PROPERTY 



COLUMBIA' GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



COLUMBIA GOLD MINES LTD. 
SPECTRUM PROPERTY 



, a  ,- 

DIAMOND D R I L L  LEDGER 

Page No. / - 
I , '  

1 

DDH NO. 92-92 

D E S C R I P T I O N  



- - 

,- 

DIAMOND D R I L z  LEDGER 

Page N o .  L 
I '1 I 

DDH N o .  ?2 - 9 2  



Page tlo . / 
52% 7@' 
SURFACE SR~~PLGS Property SAMPLE LcDGER 

.. 

i 



-- -- - - - 

Page No. i- 
- 

, , I , '  

> A Y  TAG SAMPLE INTERVAL 7- ! Feet 

DIAMOND D R I L L  LEDGER DDH N o .  92 - 9 2  



DDH No. 92 -42 

Feet 
=E LENGTH 

Feet 

, < 

DIAMOND D R I L L  LEDGER 

a21 D E S C R I P T I O N  



DIAMOND DRl  LL LEDGER DDH N o .  72-72 

D E S C R I P T I O N  



; A Y  TAG 
No. 

4 8 

DIAMOND D R I L L  LEDGER DDH No. 

Feet D E S C R I P T I O N  



APPENDIX I1 

1992 LIST OF ANALYTICAL RESULTS, MIN-EN LABS 



T? MIN VANCOUVER OFFICE: 
705 WEST 15TH STREET 

h E N  NORTH VANCOUVER. B C  CANADA V7M 112 
- > ,  TELEPHONE (804) 980-5814 OR (8041 988-4524 

.-;A ,.*. . -. , . . LABORATORIES FAX (6M) 980-9621 

d~~>.&j'Y' rolMsKlN OF ASSAYERS CORPI 
."'; . ,  

SMITHERS LAB.: 
. . . . . . . . . .  , .~ -~ 3176 TAllOW ROAD 

. - - . .  . . . SMITHERS. B.C. CANADA VW ZNO 
TZLEPHONE IECAI f iL7~1OC4 
F4X !6??18li-305 

- .--. --- 
--__Y_i___l-- 

.- 
Geochemical Analysis Certificate 2s-0192-RG1 

a COLL9IBIA GOLD 1IINES LTD. 
Prt,jscr: SPECTRUM 
i m l .  WAYNE ROBERTS 

DL~;: AUG-01-92 
CDpy I .  COLUMBIA GOLD, VANCOUVER, B C  

We hewby certib the following Geochemical Analysis of 24 CORE samples 
submitted JUL-27-92 by GEORGE NORMAN. 

AU aJ 
PPB PHvl .................... 

10 92 
G 121 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. CANADA V7M 112 
TELEPHONE (604) 980-6814 OR (604) 988-4524 
F M  1604) 980-9621 

. - .  . . -~  - - . .>-. -.~-*..~.-.-.-----~-= .. --- -..- 

Assav Certificate 2s-0192-RA1 

~ o ~ n p u n y :  COLUMBIA GOLD MINES LTD.  ate: AUG-01-92 
Pruiccr: SPECTRUM Copy I .  COLUMBIA GOLD. VAVCOUVER, B.C 
, A ~ I :  WAYNE ROBERTS 

We l~ereby certifi the following Assay of 15 CORE samples 
submitted JUL-27-92 by GEORGE NORMAN. 

MIN-EN LABORATORIES 



AIN ; VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B.C. CANADA V7M IT2 
TELEPHONE (W4I980-5814 OR 1604) 988-4524 
FAX (604) 980-9621 

.. .. . . ..* *' (DIUSION OF ASWERS CORPI SMITHERS LAB.: 
.~* .  - . . - -  : 

3176 TATLOW ROAD 
. ~ . . .. . SMITHERS, B.C. CANADA VOJ ZNO 

TELEPHONE IGOdl847-3004 
FAX 1604) 841-3005 -- -- .-..-.-- --* -- 

Geochemical Analvsis Ce&;ficate 2S-0192-RG~ 

Compxny: COLUMBIA GOLD MWES LTD. 
Projec:: SPECTRUM 
i nn :  WAYNE ROBERTS 

Dnte: AUG-01-92 
Copy 1. COLUMBLA GOLD, VANCOUVER, B.C 

We hereby cerr~b the following Geochemical Analysis of 24 CORE samples 
submitted JUL-27-92 by GEORGE NORMAN. 

MIN-EN LABORATORIES 



MIN iii .EN 
L~~BORATORIES 
1OlVlSlON OF ASSAYERS CORP! 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B.C. CANADA V7M 1T2 
TELEPHONE 1604) 980-5814 OR (6041 988-4524 
FAX 1604) 980-9621 

SMITHERS LAB.: 
3 176 TATLOW ROAD 
SMITHERS. B.C. CANADA VOJ 2NO 
TELEPHONE (6041 847-3004 
FAX 16041847-3005 

----a ...-.-.--- - A -  A- -- . 

Geochemical Analvsis Certt:ficate 2s-0192-RG3 

Cdlnpnn!.: COLUMBIA GOLD MINES LTD. 
Project: SPECTRUM 
. h l :  WAYNE ROBERTS 

Dnte: AUG-01-92 
Cnpy 1. C O L U M B I A  GOLD, VANCOUVER,  B.C. 

We hereby cert~fy the following Geochemical Analysis of 1 CORE samples 
submitted JUL-27-92 by GEORGE NORMAN. 

MIN-EN LABORATORIES 



SMITHERS LAB.: 

. ~ ~ .  . . . .  ., . ~. . ., . ,.-., 
~. --~." -.-~ ~ ~--- 

Geochemical Analvsis Cen@cate 

Company: COLUMBIA GOLD MINES LTD 
~io j rc t :  SPECTRUM 
AIILI: WAYNE ROBERTS 

Dare: AUG-07-92 
Copy 1. COLUMBIA GOLD MINES, VANCOUVER, B.C 

We hereby certifi the following Geochemical Analysis of 24 CORE samples 
submitted JUL-31-92 by W. ROBERTS. 

Sample 
Numb e r 

AU-FIRE CU 
PPB PRvI 

MIN-EN LABORATORIES 



n . -.' 
LA80RATOWIES 
lDlVlSlON OF ASSAVERS CORP i 

company: COLUMBIA GOLD MINES LTD 
Projecr: SPECTRUM 
A m :  WAYNE ROBERTS 

oats: AUG-07-92 
Copy I .  COLUMBIA GOLD MINES, VANCOUVER, B.C. 

We liereby certify the following Geochemical Analysis of 17 CORE samples 
submitted JUL-31-92 by W. ROBERTS. 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
7nC. WEST 1qTU STRFFT 

, . iDlVlSlON OF ASSAVERS CORPI 

." 
NORTH VANCOUVER. B.C. CANADA V7M IT2 
TELEPHONE (6041 980-5814 OR (604) 988-4524 
FAX 16041 980-9621 

SMITHERS LAB.: 
d l 7 6  TATLOW ROAD 
SMITHERS BC. CANADA VOJ 2NO 
TELEPHONE 16041 847-3004 
FAX (604) 847-3005 

..-* .- ~. . . -. .~-.,.---...-.~.:-.--* - ..*.------.-~---- - --------- -- .. --.~----4-. - -::. =-.-. ~ ~. s. . ~ - 
Assay Certi_ficate 2s-O~O~-RAI 

company:  COLUMBIA GOLD MINES LTD Date: AUG-07-92 
Project: SPECTRUM Copy 1. COLUMBIA GOLD MINES, VANCOUVER. B.C. 
A m :  WAYNE ROBERTS 

We hereby certlfi the following Assay of 24 CORE samples 
submitted JUL-31-92 by W. ROBERTS. 

Certified by 

MIN-EN LABORATORIES 



7 d l N  
+ *EN 
, LABORATORIES 

' . " i 8 (OlYlSlON OF AS?AVERSCORPi 

VANCOUVER OFFICE: 
T i  *EST 15Tn STPEE- 
F.Cri7n .AhXlu\EI: 3 :  CAhAOA , -kt  I-?  
T?LE"-3YE 604 925-5014 Ofi 004, 9884524 

-,,I_- - 
Assay Ce$ficnte 2s-0206-RA2 

Company: COLUMBIA GOLD MINES LTD 
Project: SPECTRUM 
Ann: WAYNE ROBERTS 

Date: AUG-07-92 
Copy 1. COLUMBIA GOLD MINES. VANCOUVER. B.C. 

We hereby cerrzfL the following Assay of 10 CORE samples 
submitted JUL-31-92 by W. ROBERTS. 

Sample AU-FIRE AU-FIRE CIJ 
Number gltonne o z l t o n  % 
..----.-----.------.----------------.----------------------------------------------------- 

17174 .02 ,001 ,014 
17175 .02 ,001 ,014 
17176 .05 . 00 1 ,011 

Certified by 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
706 WESl 15Th STREET 
W R T n  . A h C 3 - . E i  3C C A h A l M  .1I .1 ' 1 .  
TE-SP-ChF riOJ iEC-52ln C R  ~~~~~~~~259.: 
FAX t i C 1  280-$691 

- - --- 
I !  . EN 

. LABORATORIES .,. , ~ :  : 
2.;. ,. / ' (OIVISION OF ASSAYERS GORP.) SMITHERS LAB.: 

-- - .- - 
Geochemical Analvsis Cer@cate 2s-0262-RG1 

Company: COLUMBIA GOLD MINES LTD. 
Proiect: SPECTRUM 

Date: AUG-25-92 
Copy 1. COLUMBIA GOLD MINES. VANCOUVER. B.C. 

~ t t n :  WAYNE ROBERTSIGEORGE NORMAN 

We hereby certzjj the following Geochemical Analysis of 22 CORE samples 
submitted AUG-18-92 by G. NORMAN. 

Sample 
Number 

AU-FIRE 

Certified by 
I 

MIN-EN LABORATORIES 



F MIN 
11 : EN '.?~;, '4 

i , i i  LABORATORIES 
(DIYISION OF ASSAYERS C O W )  

y,: r!,, 
SPECIALISTS IN MINERAL ENVlRONMENTS 

CriElAiSTS. ASSAVERS. ANALYSTS. GECCHEIASTS 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORT~;~ANCCUVE~~BZ CANADA V 7 U  I T 2  
TFI F'hOhE ,M)4, Se0-5814 C R  ,604 988-4524 
FAX EM! 980-9F7 1 

FAX (6041 847-3005 

Assav Cert(ficate 2s-0262-RA~ 

Company: COLUMBIA GOLD MINES LTD. 
Projecl: SPECTRUM 
Attn: WAYNE ROBERTSIGEORGE NORMAN 

~ a t c :  AUG-25-92 
Copy 1. COLUMBIA GOLD MINES, VANCOUVER, B.C. 

We hereby certify the following Assay of 23 CORE samples 
submitted AUG-18-92 by G. NORMAN. 

Certified by @%&' 
MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 WEST 15Th STREET 
l.ORTrl VAhCC,'.EFI B C  CANADA V7U I T ?  
T C l P n O N E  0041 900-5814 On ,004 'JBB-4524 
FAX ,6041 980-662 l 

SMITHERS LAB.: 
SPECIALISTS IN MINERAL ENVIRONMENTS - C" ;--. , , , ' , ' - ' 5 .  , . A .  :, . .;:: .;";: 

Geochemical Analvsis Certl.:ficate 2s-0234~G1 

Company: COLUMBIA GOLD MINES LTD. 
Project: SPECTRUM 
A U ~ :  WAYNE ROBERTS / GEORGE NORMAN 

~ a t c :  AUG-17-92 
Copy 1 .  COLUMBIA GOLD MINES., VANCOUVER, B.C. 

We hereby certfi the following Geochemical Analysis of 24 CORE samples 
submitted AUG-07-92 by G. NORMAN. 

Certified by 



R !g: VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER B C  CANADA V7M I T 2  
TELEPHONE (604) 980-5814 OR (ELM\ 988-4524 ,5#7 LABORATORIES IDNISIMI OF ~ Y E R S  GORP) FAX SMITHERS (604) Q ~ O - ~ ~ Z I  LAB.: 

4 - a  
3 176 TATLOW ROAD 

SPECIALISTS IN MINERAL ENVIRONMENTS SMTTHERS BC CANADA VOJ ZNO 
CHEMISTS. ASSAYERS. ANALYSTS. GEOCHEMISTS TELEPHONE (604) 847-3004 

FAX (604) 847-3005 

Assav Certificate 2s-0234-RA1 

company COLUMBIA GOLD MINES LTD.  ate AUG-15-92 
~roject SPECTRUM Copy 1 COLUMBIA GOLD MINES . VANCOUVER, B C 
Aun WAYNE ROBERTS I GEORGE NORMAN 

We hereby certtjj the following Assay of 2 CORE samples 
submitted AUG-07-92 by G. NORMAN. 

Sample AU-FIRE AU-FIRE al 
N u d e r  gltonne ozlton PFM 

17242 . 1 7  ,005 ,015 
17283 .23 ,007 ,082 

Certified by 2 
MIN-EN LABORATORIES 



MIN " VANCOUVER OFFICE: 

EN 
705 WEST 15TH STREET 
NORTH VANCOUVER BC CANADA V7M 172 

LABORATORIES 
TELEPHONE (804) 880-5814 OR (W) 988-4524 
FAX (604) 980-9821 

(DIVISION OF ASAYERS CORP I SMITHERS LAB.: 
SPECIALISTS IN MINERAL ENVIRONMENTS 

3 176 TATLOW ROAD 

4 CHEMISTS ASSAYERS ' ANALYSTS ' GEOCHEMISTS 
SMITHERS B C  CANADA VOJ 2NO 
TELEPHONE (604) 847-3004 
FAX 1604) 847-3005 

Geochemical Analysis Certlrficate 2s-0234-RG~ 

company: COLUMBIA GOLD MINES LTD. Date: AUG-15-92 
project: SPECTRUM Copy 1. COLUMBU GOLD MINES.. VANCOUVER. B.C 
~ t f n :  WAYNE ROBERTS 1 GEORGE NORMAN 

We hereby cemfi the following Geochemical Analysis of 24 CORE samples 
submitted AUG-07-92 by G. NORMAN. 

Samvle AU-FIRE aJ 

Certified by 
7 - -  

MIN-EN LABORATORIES 



MIN ' 
VANCOUVER OFFICE: 
705 WEST 15TH STREET 

EN NORTH VANCOUVER. BC CANADA VIM IT2 

LABORATORIES 
TELEPHONE (604) 880-5814 OR (604) 988-4524 
FAX (604) 980-9621 

(MVISK)N OF ~ Y E R S  GORP I SMITHERS LAB.: 

SPECIALISTS IN MINERAL ENVIRONMENTS 
3176 TATLOW ROAD 

i SMITHERS EC CANADA VOJ 2NO 
CHEMISTS ASSAYERS . ANALYSTS. GEOCHEMISTS TELEPHONE (604) 847-3004 

FAX (604) 847-3005 

Geochemical Analysis Certt:ficate 2s-0234-RG3 

Company: COLUMBIA GOLD MINES LTD. 
Project: SPECTRUM 
~ t t n :  WAYNE ROBERTS 1 GEORGE NORMAN 

Date: AUG-15-92 
Copy 1. COLUMBIA GOLD MINES., VANCOUVER, B.C. 

We hereby certlfy the following Geochemical Analysis of 24 CORE samples 
submitted AUG-07-92 by G. NORMAN. 

MIN-EN LABORATORIES 



HIN ' 
EN 
LABORATORIES 
IDlVlSON OF AS3YERS M(IP 1 

SPECIALISTS IN MINERAL ENVIRONMENTS 
Z . I E ~ ~ . S ~ ~ . A C U V E ~ S .  AhA.lS1S'GECC-EM SPj 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
N O R M  VANCOWER, B.C. CANADA V7M 1TZ 
TELEPHONE (W) 980-5814 OR (604) 988-4524 
FAX (EM) 980-9621 

SMITHERS LAB.: 
3176 TATLW ROAD 
SMITHERC B.C. CANADA WJ 2NO 
TEEPHONE (6041 847-3004 
FAX (604) 847-3005 

company: COLUMBIA GOLD MINES LTD. Date: AUG-15-92 
Project: SPECTRUM Copy 1.  COLUMBIA GOLD MINES., VANCOUVER, B.C. 
Attn: WAYNE ROBERTS 1 GEORGE NORMAN 

We hereby cenify the following Geochemical Analysis of 14 CORE samples 
submitted AUG-07-92 by G. NORMAN. 

S q l  e 
Number 

AU-FIRE CU 
PPB PIM 

Certified by A 
MIN-EN LABORATORIES 



MIN 1 ' VANCOUVER OFFICE: 
705 WEST 15TH STREET 

.EN - NORTH VANCOUVER. BC CANADA VIM 1T2 

LABORATORIES 
TELEPHONE (804) 880-5814 OR (604) 988-4524 
FAX (604) 880-9621 

(OIWSK)N OF MYERS GORP I SMITHERS LAB.: 
3176 TATLOW ROAD 

SPECIALISTS IN MINERAL ENVIRONMENTS SMITHERS. B C  CANADA VOJ 2NO 
CHENIISTS . ASWERS . ANALYSTS GEOCHEMISTS TELEFHONE (604) 847-3004 

FAX (604) 847-3005 

A- 2s-0238-RA1 

company: COLUMBIA GOLD MINES LTD.  ate: AUG- 18-92 
~roject: SPECTRUM Copy 1. COLUMBIA GOLD h4INES LTD., VANCOUVER, B 
Aun: WAYNE ROBERTS 

We hereby certify the following Assay of 6 CORE samples 
submitted AUG-10-92 by W. ROBERTS. 

Sanple AU-FIRE AU-FIRE (U 
W e r  gltonne ozlton % 

I7332 .06  ,002 .005 
17367 1.20 .035 .424 
17368 2 .08  .061 .I63 
17369 .86 ,025 .239 
17370 1.99 ,058 .241 

17371 1 .80 ,053 ,240 

Certified by 
/ V "  

MIN-EN LABORATORIES 



f i I N  '' a 

*EN. , 

LABORATORIES 
@MSKX( OF W Y E R S  CORP.1 

SPECIALISTS IN MINERAL ENVIRONMENTS 
CHEMISTS - ASSAYERS . ANALYSTS' GEOCHEMlSrj 

VANCOUVER OFFICE: 
705 WEST 1STH STREET 
NORTH VANCOUVER. B.C. CANADA V7M 112 
TELEWONE 18041 980-08 14 OR lBWl988.4524 
FAA $6048 980-9621 

SMITHERS LAB.: 

Geochemical Analyis CeniIficate 2s-0238-RG1 

Company: COLUMBIA GOLD MINES LTD. 
Project: SPECTRUM 
A U ~ :  WAYNE ROBERTS 

D-: AUG-17-92 
Copy 1 .  COLUMBIA GOLD MINES LTD.. VANCOUVER. B 

We hereby cemD t h e  following Geochemical Analysis of 24 ROCK samples 
s u b m i t t e d  A U G - 1 0 - 9 2  by W. ROBERTS. 

AU-FIRE CU 
PPB PIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
589 158 
155 143 
92 120 

Certified by J&?2& 
MIN-EN L A B O R A T O R I E S  



x, .?"I# " 

$ 4  LABORATORIES 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B.C. CANADA V7M 1T2 
TELEPHONE (6041 980-5814 OR (604) 988-4524 
FAX (604) 980-9621 

SMITHERS LAB.: 
3176 TATLCW ROAD 
SMTHERS. B.C. CANADA VOJ 2NO 
TELECdQNE ,F$di 987~25CA 

.+?A, ~:d:.;c?5 

, ,  . - . . . . ^,% _ . _-=--l.̂.. - ---. . --..-. 

Geochemical knalvsis Ce@fictZe 2s-0238-RG~ 

c ,mr : t : ?y  COLLMBl.4 GOLD MINES LTD. gate: AUG-17-92 
?mjcct: SPECTRUM G~~ 1 .  COLUMBL~ GOLD MINES LTD., VANCOUVER, a 
i ~ t n  SVAYNE R O B E X T  

We hereby c e r t ~ j j  the following Geochemical Analysis o f  23 CORE samples 
submitted AUG-10-92 by W. ROBERTS. 

.- . / * ,  
Ceuiticd 11y '. . - 

MIN-EN LABORATORIES 



f l  AlN , , VANCOUVER 70s WEST ETH STREET OFFICE: 
EN NORTH VANCOUVER, B.C. CANADA V7M 172 - Fi 's\ 9.7% LABORATORIES 

TELEPHONE (604) 880-5814 OR (804) 988-4524 

-.. FAX (604) 980-8621 

+i$df\ iDlVlSlON OF ASSAYERS GORP.) SMlTHERS LAB.: 
--c.-,~I.~cjT .- . . .?, ~ . l I \ l ~ ~ . \ ! ~  ~ ~ ~ ~ . l : a ~ ~ l ? ; ~ ~ . l - -  3176 TATLOW ROAD 

SMITHERS, BC. CANADA VOJ 2NO 
-'I ... LDUONE i$Od\ Qd7.?C!0.1 
A ,  .,,*;:u; 

.-----,a--..,-..L&..:s-z. ,.- "..~-..----~ . , ~ , - .--~ .- .."A ~ ...-.. ----------=.-.-~-=--- ~ ..... - 
p 2S-0238-IiG5 

: ! '3QLt!3!ST.A GOLI) \,IP.iTS T>TT?, 
Project: SPECTRUM 
a x  '&\;;i"XE ZOEERTS 

kVo 1~erz.u~ cer-rib the following Geochemical Hnaiysis of 21 CORE s m p i e s  
submitted AUG-!O-92 by W. ROBERTS. 

~ . ~ -  
, , , , I Corrificd by 1.. . - . - < 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B.C. CANADA V7M IT2 
TELEPHONE (6041 980-5814 OR (604) 988-4524 
FAX 1604) 980-9621 

SMITHERS LAB.: 
3176 TATLOW ROAD 
SMITHERS. B.C. CANADA VOJ 2NO 
TELEDWllE C C . % l  , ! d i ~ ? O O d  

FAX (60-41 84;-3005 

c : :  COLCWBIA GOLD MINES STD. Dzrc: AUG- 17-92 
Pcojccc: SPECTRUM G,py I .  C O L U M B W  GOLD MINES LTD., VANCOUVER, B 

. A ~ I :  'V,AYXE ROBEXTS 

We hereby cert~j'j the following Geochemical Analysis of 1 CORE samples 
submitted AUG-10-92 by W. ROBERTS. 

, ' 
. -, ,. .~ 

Cerr~ficd hv 
, ,/ 

, , - - 

MIN-EN LABORATORIES 



-4 ,. -v; LABORATORIES 

VANCOUVER OFFICE: 
705 WEST 15M STREET 
NORTH VANCOUVER. B C  CANADA V7M IT2 
TELEPHONE (804) 980-5814 OR 16041 988-4524 
FIU( (604) 980-8621 

SMITHERS LAB.: 
3176 TATLOW ROAD 
SMITHERS. B C  CANADA VCJ 2N0 
'ELECUQblE iS?d\ ?d7.?C3* 
FAX (6041 847-3905 

. . 
P O :  SPECTRUM 
a:n WAYNE RCBERTS i' GEORGE NCRbIAN 

Cnpy I .  COLUMBU GOLD MINES LTD.. SM1THERS.B.C. 

We hereby c e m j j  the following Geochemical Analysis of 24 COKE samples 
submitted AUG-12-92 by W. ROBERTS. 

AU-FIRE CJ 
PPB ?Ed1 ................................................................................ 



p AIN ,i , . .  'i. , 

-* \a 'EN 
:'i .Y$; LABORATORIES ' -* .&,,. 
F*&y, (DNlSlON OF ASSAYERS CORPI SMlTHERS LAB.: 

3176 TATLOW ROAD 
SMITHERS B C  CANADA VOJ 2NO 
TELEDHONE lF"di 847-7004 
FAX 10041 a-ri-SOd3 

Projcc' SPECTRUM 
\ ~ t n  WAYNE ROBERTS I GEORGE NORMAN 

Cnpy I .  COLUMBIA GOLD MINES LTD., SSM1THERS.B.C. 

We hereby certifi the following Geochemical Amlysis of 24 CORE samples 
submitted AUG-12-92 by W. ROBERTS. 

Sample AU-FIRE CU 
Sumbzr PPB PW .......................................................................................... 

MIN-EN LABORATORIES 



_ __-. -&"- -_-*"-- ^.--l.-..-^LUII,---._n---IIM-CI -..----, 
Geochemical Analvsis Cert@cate 2s-023-RG3 

.- .." , . , . , .  . ,  . .  CCLT,nnT31:'? GCLD YWES 5TP. 
Prolcct: SPECTRUM 
A ~ I :  WAYNE RCBERTS i GEORGE NORMAN 

D:rr 4UG-?&i)? 
Copy I .  COLUMBLA GOLD MINES LTD., SM1THERS.B.C 

We lzereby certzfi the following Geochemical Analysis of 13 CORE sampies 
submitted AUG-12-92 by  W. ROBERTS. 

>/ 

Cerritiid /))I- 
/ . - - 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 M S T  15TH STREET 
NOKTH VANCOUVER, BC. CANADA V7M IT2 
TELEPHONE (W4) 980-5814 OR (604) 888-4524 
FAX (604) 080-8821 

SMITHERS LAB.: 
. Yh : ----. > ,  .--c .>; Si ,.: ?- . .  :.,!.,,,c-.\,..c. 7- 

- 2 - .  , -  . , .,.. .-.I,: 3176 TATLOW ROAD 
. . * - L  . SMITHERS RC, CANADA VOJ 2NO 

TELEPHONE ~041847-3004 
FAX ,6041 a4i-jox 

. . , . _ * -  -.-..-. ,---- - - >^ *" .-. -., .̂.-I. :. :..%17_I-_> --.. -.. ^t ..--- I.-...L -- 
Assav Certificate 2s-025l-X~l 

C :  COLUMBIA GOLD MINES LTD. ~ n r c :  AUG-20-92 
P O :  SPECTRUM 6 p y  1 .  COLUMBIA GOLDMINES LTD.. Sb1ITHERS.B.C. 
.A~IX>: WAYNE ROBERTS 1 GEORGE NORMAN 

We hereby certzy'j the fo1:owing Assay of 24 CORE samples 
submitted AUG-12-92 by W. ROBERTS. 

AU-FIRE AU-FIRE (3 
gitonne o z i t o n  % 

............................................................................. 

I .  18 .034 ,107 
2 . 7 3  ,080 ,014 
1.16 .034 ,024 

7 4  ,022 ,031 



VANCOUVER OFFICE: 
705 WEST 15Th STREET 
NORTh VAhCOJVER. B C  CANADA V7M 'T2 
ELPZIO~E ,GOJI 900 581.1 on ,8041oaa 4524 
FAX 18041980-9621 

SMITHERS LAB.: 
3176 TATLOW ROAD 
SMITHERS. B.C. CANADA VDJ 2NO 
TELEPHONE 16041 847~3004 
FAX 1004i ai;~Cu'O5 

I : :  COLUMBIA GOLD MTNES LTD. 
Projccr: SPECTRUM 
.iii!i: WAYNE ROBERTS : GECRGE NORMAN 

narc: AUG-20-92 
Copy 1 .  COLUhlBlr\ GOLD MINES LTD., SM1THERS.B.C. 

Ck lweby certtj'j the following Assay of 3 C O E  samples 
submitted AUG-12-92 by W. ROBERTS. 

- 
7 - 

.. 
C(,rr~ficd l,y \ /  , a - 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 

SMITHERS LAB.: 

Ciimpnny: COLUMBIA GOLD MINES LTD. 
~ r o p x :  SPECTRUM 
,am: WAYNE ROBERTS 

Date: AUG-25-92 
Copy 1 .  COLUMBIA GOLD MINES LTD, VANCOUVER, BC 

We hereby certljj the following Geochemical Analysis of 24 FIELD CHIP 
samples submitted AUG-17-92 by GEORGE NORMAN. 

Sample AU-FIRE ClJ 
Number PPB PFM !&,& .......................................................................................... 

sum 1700 1 63 111 
250 150 
46 473 

- -" ,> 
\ 

Ccrnfied by y - /,, / 
- I _  - ,  

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B.C. CANADA V7M 1T2 

LABORATORIES 
TELEPHONE 1804) 980-5814 OR (€04) 988-4524 
FAX 1604) 980-9621 

(DIYISION OF ASSAYERS CORPI SMITHERS LAB.: 
3176 mnow ROAD 

. : Z ! ; ; L L - , $ - -  , s 5  y::!!z?,,~ ~ ~ : v ~ ~ ~ ~ y ~ ~ l : ? ,  SMITHERS B.C. CANADA VW 2NO 
~. , TELEPHONE (604) 847-3004 

FAX :no41 a;i-cax 

--.,.-- ~i :.,- .-...--- -.. .- ...-.-- --_.A-NIIU --,-l:.---.- I. -- 
Assav Certiiicae 2s-0258-RA: 

c COLUMBIA GOLD M!XES LTD. ~ z t e :  AUG-27-92 
Pcojec:: SPECTRUM G p y  I .  COLUMBiA COLD MINES LTD. VANCOUVER. BC 
~ : : n  WAYNE ROBERTS 

We hereby certifi the following Assay of 15 FIELD CHIP samples 
submitted AUG-17-92 by GEORGE NORMAN. 

Sampic: AU-FIRE AU-FIRE ffi ffi a PB ZN 
Ntunhzr - cltonne oz!ton gltonne ozlton '% '% % 
.......................................................................................... 

17002 .16  ,005 ,008 
17005 15 ,004 ,055 

5 . 6 5  ,165 ,126 
.03 ,001 .041 

~- 2.80  ,082 ~ ~ 

,116 --- ~~ ~ 

17034 18.30 ,534 99.0 2.89 ,073 3.29 3 . 2 1 ~  
/170?5 1 .85  ,054 47.0 1.37 ,048 5 . 5 4  .03  
\ 17036 1.78 .052 7 . 1  .22 .021 . i 9  .01 

17042 39.55 1.154 86.9 2.53 ,075 3 .67  2.37 
____.____..____.___-..--.----..---.---.--------.---.-------------------------------------- 

17043 .71 .02 1 4 . 0  .12 ,028 .08 .06 
.18 ,005 9 . 1  .27 ,134 .97 .04 

2.83 ,083 9 .2  .27 ,106 .19 .02 
17046 12.65 ,369 43.4 1.27 ,166 2.25 3.41 
17047 11.95 ,349 60 .5  1 .76 . I 2 5  5 .49  5.08 

MIN-EN LABORATORIES 



VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER, B.C. CANADA V7M IT2 
TELEPHONE (604) 980-5814 OR (6041 988-4524 
FAX 1604) 980-9621 

. .$<<J#' (DIVISION OF ASSAYERS COW) SMITHEM LAB.: 
i \\ ---... 2 ,  c - >  ., i.,, ., .;;; F"",:'-\ , < - , -7  

3176 TATLOW ROAD 
. - 

., , . .  .~ . 
~ ~ 

SMITHERS BC. CANADA VCJ ZNO 
TELEPHONE (6041 847-3004 
FAX ,6041 d4i-;OM 

c u i n p n y :  COLUMBIA GOLD ;;MINES LTD. 
project: SPECTRUM 
~ t t n :  WAYNE ROBERTS 

Dntc: AUG-25-92 
Copy 1.  COLUMBIA GOLD MINES LTD, VAIICOUVER, BC 

We hereby cemb  the following Geochemical Analysis of 15 FIELD CHIP 
samples submitted AUG-17-92 by GEORGE NORMAN. 

Certified by - - 
b 

MIN-EN LABORATORIES 



APPENDIX I11 

HIN-EN ANALYTICAL TECHNIQUES 



MINERAL 
e EN \iiRO%?dE;.''; e 4 ,. 

Olvlslon of Assayers Corp. Ltd. 

GOLD ASSAY PROCEDURE: .................... 

Samples  ar? d r i e d  @ 95 C and  when d r y  are c r u s h e d  o n  a j a w  
c r u s h e r .  P h e  1/1 i n c h  o u t p u t  o f  t h e  jaw c r u s h e r  i s  pu.t 
thr:uucjh a d c c o n d a r y  rol .1 c r u s h e r  t o  r e d u c e  it to - 1/8 i n c h .  
'The whole  ;amplo i!; t h e n  r i f f l e d  on a  J o n e s  R i f f l e  down t o  
a s t a t i s t 1 ~ a l l . y  representa t ive  300  - 400  gram sub-sample  
( i n  n c c o r d ~ n c e  w i t h  Gy's  s t a t i s t i c a l  ru les) .  This 
s u b - s a m p l e  is t h e n  p u l v e r i z e d  on d r i n g  p u l v e r i z e r  t o  95% 
minus  120 nesh, r o l l e d  and  bagged f o r  a n a l y s i s .  T h e  
r e m a i n i n g  reject f rom t h e  J o n e s  R i f f l e  is  bagged  a n d  s t o r e d .  

Samples  ar? r i m  a s s a y e d  u s i n g  one  a s s a y  t o n  sample w e i g h t .  
The s a m p l e s  are Fluxad, a s i l v e r  i n q u a r t  a d d e d  a n d  mixed .  
Tho  auGnys aro f u f i e d  i n  b a t c h e s  of  2 4  assays a l o n g  w i t h  a 
n a t u r a l  standard and a b: I .ank .  ' l ' h i s  b a t c h  o f  2 6  a s s a y s  is 
c a r r i e d  t h r o u g h  the whole  p r o c e d u r e  as  a  se t .  A f t e r  
c u p e l l a t i o n  t h e  p r e c i o u s  m e t a l  b e a d s  a r e  t r a n s f e r r e d  
i n t o  new g l a s s w a r e ,  d i s s o l v e d ,  d i l u t e d  t o  volume a n d  mixed .  

T h e s e  aqua r a g i a  s o l u t i o n s  a r e  a n a l y z e d  on a n  a t o m i c  
a b s o r p t i o n  s p c c t r o m e r e r  u s i n g  a  s u i t a b l e  s t a n d a r d  set .  
T h e  n a t u r a l  s t a n d a r d  fus(3d a l o n g  w i t h  this set m u s t  be 
w i t h i n  3 s t a n d a r d  d e v i a t i o n s  o f  its known o r  t h e  w h o l e  s e t  
i s  r e - a s s a y e d .  L i k e w i s e  t h e  b lank.  must  b e  less than 0.035 
g / t o n n e .  

.... .......... - . . . . . . . . . . . .  
d,, . ,,..< ., 

OFFICE AND LABORATORIIS. 
705 WEST FIFTEENTH STREET NORTH VANCOUVER. B.C. 
CANADA V7M 172 

. . .  .......................... ..-..*--.PI . . .  . -  ....... .+_..., ..--4 

PHONE: (604 9805814 I604 9884526 
TELEX: VIA USA 7601067 

FAX: (604) 980.9621 



F IRE DOLD GEUCHEMIAL CINALYBIS 
HYI  MIN-EN LAUURRTORfEG LTD, 

DEUCHEMICAL BRMPL.CX FOR FIRE GOLD PROCESGED BY 
WIN-EN LXBORATORIES LTD., AT 705 WEST I S T H  STREET, NORTH 
VANGOUVE3 LfiUOli'(4TORY EMPLOYINL:.i THE IXJLLOWING PROCEDUKEG. 

AFTER DRYING THE SAMPLES AT 95 DEOREES 
CENI'RIOHIDE GUZL RNI) STREAM SEDIMENT SAMPLEC ARE SCREENED 
BY 80 M E W  YIEVE TO OBTRIN THE MINUS 00 MESH FHfiCTION FOR 
RNALYOIG. THE RUCK SAMPLEG ORE CRUSHED AND PULVERIZED BY 
CERAMIC ' L A T E R  PULVERIZER. 

A SUITABLE 6AMPL.E WELOWT 15.00 OR 30.00 GRAMS ARE 
F I R E  fiSS(tYEW PRECUNCENTRfil'EI). 

AFTER PRETREATMENTS THE SAMPLES ARE DIGESTED WITH 
fiPUA H E a I R  GOLLJTIUIU, AND AFTER DIOEB'TIQN THE SAMPLES fiRE 
TOKEN UP WITH 2ZZ HCL TO SUYTAULE VOLLJME. 

FLJRTHER ClXIDATIOI\I AND TREATMENT OF' AT L E M T  7'XA 
OF THE U~IOTNAL SAMPLE GUL.UTIONS ARE MADE GUITAEJLE FOR 
EXTRACTI3N OF GC1L.K) WITH I'IBTI-IYL 160-BUTYL KETONE. 

bIITH A SET OF SiJITAULE STANDARD YOLUTION GOLD I S  
flNAI.Y!;EU BY ATOMIC ABSOI?F'TXON INSTRUMENTS. THE OBTAINED 
DETECTIOq L I M I T  1.9 1 F'PB. 

TOTAL P. 03 


















