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LOCATION AND A C C E S S  

The  Spectrum property i s  located on the south s i d e  of 

Ryan River approximately 33 kilometres northwest of the  farming 

and logging community of Pemberton (Figure S-81-1). The town 

of Pemberton i s  located on Highway 99, 160 kilometres north of 

Vancouver and is serviced by the B r i t i s h  Columbia Railway. 

A logging road  leading from the  main paved road a t  

Pemberton Meadows follows the south s i d e  of Ryan River and passes 

through the northern boundary of the Spectrum 4 Claim. 

road d is tance  from Pemberton is  about 40 kilometres.  

Total 

PHYSIOGRAPHY AND VEGETATION 

Spectrum 3 and 4 claims are  s i t ua t ed  on a very s t eep  

north facing s lope  t h a t  ranges i n  e levat ion from 800 metres t o  

2400 metres. 

A l a rge  i c e f i e l d  covers much of the western half o f  

Spectrum 3 while the remainder fea tures  typical  a lp ine  grasses  

and moss. Vi r tua l ly  a l l  of Spectrum 4 i s  covered by mature s tands 

of f i r  and cedar.  



SPECTRUM CLAIMS 
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PROPERTY DEFINITION 

HISTORY - To the  knowledge o f  t h e  au thor  no prev ious 

work has been done i n  t h e  area covered by 

t h e  Spectrum 3 and 4. 

The present  c la ims were staked by Great  Western Petroleum 

Corpora t ion  i n  t h e  f a l l  o f  1980. 

n o r t h  c l a i m  l i n e  o f  Spectrum 2 and t h e  eas t  c l a i m  l i n e  o f  Spectrum 

1 c l a i m  ( F i g u r e  S-81-1). 

Spectrum 3 c l a i m  ad jo ins  t h e  

Spectrum 1 and 2 c la ims were worked on i n  the  f a l l  o f  1980. 

I n  August o f  1981 assessment work i n  the  form o f  geo log i ca l  mapping 

and a s o i l  survey over the most access ib le  area was undertaken on 

t h e  Spectrum 3 and 4 Claims. 

L IST  OF CLAIMS 

CLAIM NAME RECORD # NO. UNITS DATE RECORDED 

Spectrum 3 1558 20 Sept. 25/1980 

Spectrum 4 1559 20 Sept. 2511980 
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OWNER AND OPERATOR 

The property is cu r ren t ly  owned and operated by 

Great Western Petroleum Corporation. 

ECONOMIC ASSESSMENT 

Anomalous concentrations of base metals a r e  seen t o  

occur i n  two d i f f e r e n t  modes on the Spectrum 3 and 4 Claims. 

High  concentrations of copper ( i n  the form of c o v e l l i t e  coatings 

on pyr i te ,  chalcopyri te  and  malachite) and spha le r i t e  occur i n  

an area around what i s  believed t o  be a roof pendant of meta- 

sedimentary and/or metavolcanic rocks. 

More important, however, a r e  high concentrations of 

meta l l ic  minerals associated w i t h  highly a l t e r ed  and s i l i c i f i e d  

zones. 

measuring 3 metres width and of indeterminate length i s  the  best 

known example of t h i s  type of mineral izat ion on the  claims. 

High  precious metal values of u p  t o  .29 oz./ ton gold and 2.45 oz./ ton 

s i l v e r ,  associated with chalcedonic quartz  veins i n  shears ,  occur i n  

several loca t ions  on t he  claims. 

flassive molybdenite and chalcopyri te ,  with q u a r t z ,  

These claims have good poten t ia l  f o r  a disseminated 

replacement "porphyry" depos i t  of copper and molybdenum which could 

be enhanced by s i g n i f i c a n t  precious metal values. 
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GEOCHEMICAL SURVEY 

SAMPLE COLLECTION AND PREPARATION 

For cont ro l ,  a t i e l i n e  was surveyed i n  the area of the 

west boundary of the claims. 

l o c a l l y ,  the t i e l i n e  d i d  n o t  exact ly  follow along the claim l ine .  

The t i e l i n e  s t a r t e d  on the logging road on the south s i d e  of the  

r i v e r  a t  the  Spectrum 4 corner p o s t ,  5N/4E. 

samples were col lected along 60 m (200 f t . )  contour in t e rva l s  

wli t h  100 metre spacings between sampl e s i  tes. 

determined using h i p  chains and a l t ime te r s ,  were flagged and labe l led .  

Due t o  extremely s t eep  t e r r a i n  

Soi l  and rock 

Sample locat ions , 

Stream sediment samples were co l lec ted  from creeks and 

a l l  dry g u l l i e s  encountered while contour sampling. 

A t o t a l  of 147 s o i l ,  50 s i l t ,  and 35 rock chip samples 

were co l lec ted  on the property and sen t  t o  Min-En Laboratories L td .  

in  North Vancouver t o  be analyzed f o r  copper, molybdenum, zinc,  lead,  

gold and s i l v e r .  

The r e s u l t s  of the geochemical sampling program a re  shown 

on maps S-81-3 t o  S-81-5 accompanying this r epor t .  
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Soil  samples were co l lec ted  from depths of about 6 t o  

1 2  cm. using mattocks and s tone mason hammers t o  d i g  s o i l  from 

the B or C horizons. The B horizon was most commonly sampled 

and usually was a red bronze colour.  

PROCEDURES FOR GEOCHEMICAL ANALYSIS AND ASSAYING 

Molybdenum, copper, lead,  z inc and s i l v e r  geochemical 

samples were analyzed by atomic absorption a f t e r  a 3 hour  

digest ion time i n  a 2 rnl. so lu t ion  of 85% perchlor ic  acid/ l5% 

n i t r i c  acid.  

Gold geochemical ana lys i s  was performed by digest ing 

a 5 gram sample i n  30 ml. o f  aqua reg ia  so lu t ion  f o r  half  an hour. 

After digest ion,  res idue was f i l t e r e d  o f f ,  water added, and the 

solut ion heated and rendered down t o  2 m l .  The so lu t ion  was 

then r u n  through a DIBK ex t r ac to r  and analyzed by atomic absorption. 

I 

Assays f o r  gold were done by f i r e  assay and f inished by 

atomic absorption. 
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INTERPRETATION 

Soil  geochemistry i s  a r e l i a b l e  technique on t h i s  property 

The steep nature of the terrain because of th ick  overburden cover. 

undoubtedly results in  the downslope migration of me ta l l i c  ions and 

t h i s  m u s t  be taken i n t o  account i n  the in t e rp re t a t ion .  

Coincident h i g h  copper and zinc values a r e  present i n  

the n o r t h  eas te rn  pa r t  of Spectrum 4. 

t o  520 ppm. 

Copper values range from 10 ppm 

Minor amounts of chalcopyri te  and s p h a l e r i t e  were seen 

as  disseminations in  outcrop and i n  f l o a t .  

Zinc showed the g r e a t e s t  range of values.  

low as  14 pprn t o  a high o f  1020 ppm. 

Results ran as  

S i l v e r  values range from . 3  ppm t o  8 . 3  ppm. A few h i g h  

s i l v e r  values were associated w i t h  gold values t h a t  ranged u p  t o  

11,000 ppb. 

f i r e  assay.  

The highest  precious metal values were reanalyzed by 

Molybdenum values obtained a r e  not anomalous. 



Element Threshold 
2 x B . G .  

cu 
Mo 

Pb 

Z n  

Ag 

Au 

Weak 
2-4 x B.G. 
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STATISTICAL INTERPRETATION 

Moderate 
4-8 x B . G .  

The  background values f o r  t h i s  s e t  o f  data  were obtained 

by ca lcu la t ing  the  median value f o r  each element o f  the  data 

d i s t r i b u t i o n .  T h e  median i s  defined as  "the value f o r  which one 

half  t he  values i n  the d i s t r i b u t i o n  a r e  less and one half  a r e  

g rea t e r " .  

each element i n  order  of increasing magnitude. By counting 

along the ranked l i n e  o f  numbers u n t i l  half  the t o t a l  sample 

numbers was a r r ived  a t ,  the  median or  background population was 

obtai  ned . 

The median was obtained by ranking the  r e s u l t s  f o r  

S t r o n g  
8-16 x B . G .  

The following tabulat ion i l l u s t r a t e s  the s i g n i f i c a n t  

values determined f o r  molybdenum, copper, z inc ,  s i l v e r  and gold: 

56 pprn 

2 PPm 

36 ppm 

246 pprn 

1.6 ppm 

10 ppb 

SOILS: 

57-112 ppm 

3-4 pprn 

37-72 ppm 

247-492 ppm 

1.7-3.2 ppm 

11-20 ppb 

Median R. 
Background 

1 1 

113-224 ppm 

5-8 ppm 

73-144 ppm 

493-984 ppm 

3.3-6.4 pprn 

21-40 ppb 

225-448 ppm 

9-16 ppm 

145-288 ppm 

985-1968ppm 

6.5-12.8ppm 

41-80 ppb 

I 

Extreme 
16 x B . G .  

)449 ppm 

)17 ppm 

?289 ppm 

!1969 ppm 

t12.9 ppm 

PPb 
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GEOLOGICAL FIELD WORK 

Geological mapping a t  a s c a l e  of 1:10,000, was undertaken 

on the Spectrum 3 and 4 claims d u r i n g  the  course of the  geochemical 

survey. 

A t o t a l  of 35 rock samples, co l lec ted  from various locat ions 

on the property,  were sent t o  Min-En Laboratories f o r  ana lys i s  of copper, 

molybdenum, lead, z inc ,  gold and s i l v e r .  

GENERAL GEOLOGY 

The Spectrum property,  lying within the  Coast Crys t a l l i ne  

Complex is pr inc ipa l ly  underlain by granodior i tes  and quartz monzonites 

of probable Cretaceous age. 

a var ie ty  of acid and intermediate rocks i n  the form of small i r r e g u l a r  

stocks and/or dyke-like bodies. Younger andes i t i c  t o  b a s a l t i c  dykes, 

believed t o  be l a t e  Te r t i a ry  age, cu t  a l l  o ther  u n i t s .  

T h e  main intrusive phase has been c u t  by 

In the eas te rn  p a r t  of Spectrum 4 claim where many of t he  

anomalous values f o r  copper and zinc occur, a s i l i c i f i e d  roof pendant 

of metavolcanic/metasedimentary rocks exists within the  in t rus ive  complex. 
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DETAILED GEOLOGY 

U n i t  1 - Metavolcanic/metasedimentary Rocks. 

These rocks occur as  roof pendants within the granodior i te .  

They a r e  of ten  highly s i l i c i f i e d  and usual ly  have a tuffaceous 

appearance with d i s t i n c t  green, white and/or blue-grey banding. 

The rock commonly displays a rusty weathering due t o  disseminated 

pyr te.  U n i t  1 outcrops i n  the North west port ion of Spectrum 4 

and in  the  cen t r a l  area of Spectrum 3 .  

600 metres by 800 metres. 

Outcrops measure u p  t o  

U n i t  1 ( A )  - Grey p h y l l i t e  - seen only i n  f l o a t  and  i s  

probably a s u b u n i t  of u n i t  1. 

U n i t  2 - Granodiorite 

The main in t rus ive  body underlying the Spectrum 

claims is g ranod io r i t i c  in  composition. 

U n i t  2 ( A )  - Unaltered Granodorite i s  commonly a medium t o  

coarse-grained, metasomatic rock. 

b i o t i t e  and/or c h l o r i t e  which r e s u l t s  i n  a p i t t e d  or mottled weathered 

sur face ,  i s  t he  main mafic mineral. Quartz and fe ldspars  make u p  the 

bulk of t he  rock. 

Hornblende, of ten seen a l t e r ed  t o  

Unit 2B - Microdiorite i s  a f i n e  grained porphyri t ic  rock 

The  rock i s  r e l a t i v e l y  unaltered and may be a only seen i n  f l o a t .  

f i n e r  grained phase of the  unaltered granodior i te  . 
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Unit 2C - Granodiorite [ser ic i t i .zed and p a r t i a l l y  
c h l o r i t i z e d )  

T h i s  a l t e r ed  u n i t  i s  commonly in  and near gossanous a reas .  

Pseudomorphs of hornblende and f e ldspa r  a r e  a l t e r ed  t o  s e r i c i t e  and 

ch lo r i t e .  

disseminated pyr i te .  

These rocks a r e  commonly rus ty  due t o  the oxidation of 

U n i t  2D - i s  the extremely a l t e r ed  granodior i te  found 

a t  various local t ies  along the  most eas te rn  r idge on Spectrum 3 

claim and i n  var ous l o c a l i t i e s  i n  the  f au l t ed  area i n  the  most 

northern area o f  Spectrum 3 .  Original granodior i te  i s  assumed t o  

have been transformed by f a u l t i n g  and a t tendant  a l t e r a t i o n  t o  a 

qua r t z - se r i c i t e  s c h i s t  containing disseminated pyr i te .  

Unit 3 - Apli te  

Apli te  was seen t o  outcrop i n  only one l o c a l i t y  a t  the 

northernmost end o f  Spectrum 4 ,  and a l s o  occurs as  f l o a t  i n  t h i s  

same area.  The  rock contains disseminated py r i t e  and has a sugary 

a p l i t i c  tex ture .  

Unit 4 - Hornblende-feldspar Porphyry 

This rock occurs i n  outcrop i n  a few l o c a l i t i e s ,  mainly 

a t  the northernmost boundary of Spectrum 4. 

blue, f i n e  grained matrix with coarse grained phenocrysts of ac i cu la r  

hornblende and euhedral f e ldspa r  and occurs as  dykes trending north- 

westerly along the  main f r a c t u r e  system. 

I t  has a dark grey t o  
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U n i t  4A - Lamprophyric Dykes 

These black, coarse grained dykes contain disseminated 

py r i t e .  T h i s  i s  possibly a phase of u n i t  4 which lacks the 

f i n e  grained matrix.  

Unit 5 - Basal t ic  Dykes 

Small b a s a l t i c  dykes ranging from .5 metres t o  2 metres 

wide a r e  the youngest rocks encountered on the  claims and consequently 

cu t  a l l  o ther  units.  

dykes p a r a l l e l  t he  main northwesterly shear zone. 

grey t o  brown, ves icu lar ,  and/or porphyri t ic  t o  f i n e  gra ined ,  and a r e  

devoid o f  s u l f i d e s .  

mi neral i z a t i  on. 

At t i tudes  a re  var iab le  b u t  most commonly the 

T h e  rocks a r e  dark 

They obviously postdate the  a l t e r a t i o n  and 



- 12 - 

ALTERATION 

Small gossans developed i n  the a l t e r e d  granodior i te  

a r e  probably a r e s u l t  of several  episodes of f a u l t i n g  inasmuch 

as  these areas a r e  dominated by f a u l t  b recc ias  and have minor 

amounts of disseminated py r i t e .  

w i t h  areas  of moderate t o  high q u a r t z - s e r i c i t e  a l t e r a t i o n .  

The  gossans a r e  coincident 

In some places cubic-shaped c r y s t a l s  with cove1 1 i t e  

and possibly cha lcoc i te  coatings were seen with malachite halos 

u p  t o  2 mm. wide. 

possessed weathered-out py r i t e  blebs.  

undergone a period of s i l i ceous  flooding fo rming  very i r r egu la r  

pa t te rns  throughout the a l t e r ed  granodior i te ,  and of ten  showing 

breccia  tex tures .  In sca t te red  l o c a l i t i e s ,  quar tz  v e i n i n g  i s  

vuggy a n d  i s  commonly i ronstained,  probably a f t e r  pyr i te .  

T h e  p a r t i a l l y  s e r i c i t i z e d  granodior i te  of ten 

Some of the area has 
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STRUCTURE AND MINERALIZATION 

Many small f a u l t s  were observed in the a l t e r ed  

granodior i te  character ized by rus ty ,  qua r t z - se r i c i t e  s c h i s t s .  

A major f a u l t  system trends northwest and contains abundant py r i t e .  

Faul ts  i n  the area a r e  or iented in  two dominant 

d i r ec t ions  w i t h  a t t i t u d e s  of 145/80W and 45/42NW. The overa l l  

f r a c t u r e  system has the same general o r ien ta t ion  as the  f a u l t i n g ,  

and increases  i n  i n t e n s i t y  marginal t o  f a u l t s .  Two f r a c t u r e  

systems i n  t he  area trend 160 t o  175/85OW and 80-95'/45OW and 

possibly represent a conjugate set .  

Occurrences o f  copper mineral izat ion as c o v e l l i t e  

coatings on p y r i t e ,  malachi t e  and disseminated chalcopyri te  a r e  

seen i n  quar tz  veins w i t h i n  a l t e r e d  and unaltered granodior i te ,  

and metavolcanic/metasedimentary rocks o f  Unit 1. 

Anomalous g o l d  and s i l v e r  geochemical values a re  found 

in narrow chalcedonic quar tz  veins t h a t  cu t  granodior i te .  
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CONCLUSIONS AND RECOFIMENDATIONS 

The geochemical survey showed high concentrations of 

copper and zinc within a s i l i c i f i e d  zone developed i n  a roof 

pendant of volcanosedimentary rocks. 

Copper mineral izat ion i n  the  form of c o v e l l i t e  coating 

on p y r i t e ,  malachite and disseminated chalcopyri.te i s  seen i.n the 

g r a n i t i c  rocks on the  claims. 

Chalcedonic quartz  veins w i t h i n  the  granodior i te  of ten  

show i n t e r e s t i n g  gold assays t h a t  range u p  t o  .29 oz./ ton.  

showing this type of veining requi re  de t a i l ed  follow-up. 

of the steep t e r r a i n ,  much of this area  is inaccess ib le  t o  the  

inexperienced rock climber. 

Areas 

Because 



- 15 - 

LIST OF FIGURES 

Drawing No. S-81-1 Claim Location Map Fol l .  Page 1 

Drawing No. S-81-2 Geology and rock locat ion In Pocket 
map o f  Spectrum Claims 

Drawing No. S-81-3 Soil  Sample Location Map 

Drawing No. S-81-4 

II II 

I1 I1 Cu,  Mo Geochemistry 
II II Drawing No. S-81-5 Pb,  Zn Geochemistry 
II II Drawing No. S-81-6 A u ,  Ag Geochemistry 



1. 

- 16 - 

COST STATEMENT - SPECTRUM 3 & 4 CLAIMS 

Personnel 

2. 

Name 

Per 
Diem 
Rate 

Cai r a  , N .  (geol ogi s t )  83.51 
Connolly, L. (sampler) 73.28 
Eccles, L. (geo log i s t )  116.58 
Green, R .  (sampler) 52.85 
Muir, C .  (d raf t sperson)  52.85 
Tamaki , L. (sampl e r )  63.06 

Transportation 

Speci f i c 
Dates 

Aug. 12-21, Sept .  8-11 

Aug, 12, 14, Sept.  11 

May 13 

AUg. 14-21 

Aug. 14-21 

Aug. 14-21 

A. Truck - 
Company T r u c k  charged ou t  @ $30.00/day; 17&/km + gas: 
10 truck days @ $30.00/day 
1540 km 8 17$/km 
Gas:' Aug. 14/81 Pemberton Chevron 

Aug. 15/81 I f  I t  

Aug. 19/81 Texaco - Vancouver 
Aug. 21/81 Texaco - Vancouver 

6. Helicopter  - 
Company Date Invoice # 

Pemberton Heli Aug. 19/81 2498 
Aug. 20/81 2500 II II 

3 .  Camp Costs 

Nairn Fa l l s  Provincial  Camp Ground: 7 days @ $6.00/day 

Food: Aug. 14/81 - Vancouver & Pemberton 
August 14-21/81 

Aug.  17/81 - Pemberton 

# 
Days Total 

14 $1169.14 
8 586.24 
3 349.74 
8 422.80 
1 52.85 
8 504.48 

$3085.25 

$300.00 
261.80 
42.00 
41 .OO 
29 .oo 
28.00 

~ 

. $701.80 

Amou n t 

$252.00 
432.00 

$684.00 

$ 42.00 

317.29 
49.57 

$408.86 
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Cost Statement - Spectrum 3 & 4 Clai.ms 

4.  Geochemical Assay Costs 

35 Rocks & 197 Soi l  Samples analyzed f o r  C u ,  Mo, Pb, Zn,  Ag, Au 
Min-En Laboratories Invoice #8775 $2502.95 

5. Maps & Report Writing + Drafting 

Western Reproducers Invoice # H65161 
5 Top0 maps @ $2.60 ea.  
Drafting & Typing ( n o t  complete) 

Summary of Costs 

1. Wages 
2.  Transportation 
3. Camp Costs 
4. Geochemi cal /Assay Costs 
5. Maps & Report 

To t a  1 

$135.74 

$3085.25 
1385.80 
408.86 

2502.95 
135.74 

$7518.60 

22.74 
13.00 

100.00 
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QUALIFICATIONS 

I ,  Nadia M. Caira ,  do hereby c e r t i f y  t h a t :  

1. I am a graduate  of the Universi ty  o f  British Columbia 
(B.Sc. Geology). 

2. I have worked, f o r  the p a s t  three f i e l d  seasons, doing 
geological f i e l d  work i n  British Columbia and the Yukon. 

3. In Semptember 1981, I directed a field program 
on the Spectrum 3 and 4 claims on behalf of 
Great Western Petroleum Corporation. 

%&e. Cb-> 
Nadia M. Caira 
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ATTESTATION 

I ,  Nicholas C .  Car ter  of Vic tor ia ,  British Columbia, 

I am a prac t i s ing  geologis t ,  r eg i s t e red  . w i t h  the 
Association of Professional Engineers of Br i t i sh  
Columbia s ince  1966; 

do hereby c e r t i f y  tha t :  

1. 

2 .  I am a graduate of the  University of New Brunswick 
w i t h  B.Sc. (1960) ; Michigan Technological University 
with M.S. (1962) and the  University of British Columbia 
w i t h  Ph-D. (1974) .  

3 .  I have pract ised my profession i n  B r i t i s h  Columbia 
and Eastern Canada and the Western United States for 
the p a s t  21 years .  

4. I oversaw the  geologi cal and geochemi cal program 
car r ied  out  by Ms. Caira on the  Spectrum 3 and 4 
Claims and wi l l  a t t e s t  t o  the  au then t i c i ty  o f  d a t a  
contained i n  this r epor t .  

. 














