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ABSTRACT 

This report is a result of geological field work done 
during the 1980 field season in the Chilko Lake area (92 N / l E ,  
1 W ) .  The program involved reconnaissance geological mapping 
and geochemical sampling. F u l l  helicopter support was neces- 
sary for mapping and sampling because of the inaccessible terrain. 

The C.T. claim area is underlain by Coast Plutonic rocks 
of Upper Cretaceous-Lower Tertiary age, intruding Triassic 
and Cretaceous volcanic and sedimentary host rocks providing 
a favourable environment for mineralization. On the west 
side of the C.T. claim area Triassic limestone crops out and 
is skarnified with chalcopyrite, molybdenum and scheelite 
mineralization occurring erratically. The Lower Cretaceous- 
Tertiary stock, G-111, is differentiated and a poorly developed 
porphyry environment exists. Gossans mineralized with pyrite, 
pyrrhotite and very minor chalcopyrite and molybdenite occur 
in the contact areas. Rock samples were taken from gossan 
zones around intrusive contacts, from skarns within the C . T .  
claims and from veins in the porphyry system. No mineralization 
of economic significance was found. 

Both normal and reverse faulting occur in the claim area 
but no major fold pattern was observed. Intrusive stocks 
cause an overprinting of contact metamorphism which reaches 
amphibolite facies near the contacts with greenschist facies 

d visible farther from the intrusive contacts. 

A technique of heavy mineral sampling and concentrating 
employed by C.F. Mineral Resources Ltd. was used during the 
field program and required one 16 pound -20 mesh sample per 
drainage system. The various concentrates that resulted were 
sent for multi-element analyses. Conventional silt samples 
were taken to compare sensitivity. The heavy mineral sampling 
method was found to be more sensitive. Significant results 
in Au, Ag, W from the heavy mineral silts indicated specific 
target areas where further investigation is required. 



GEOLOGY AND GEOCHEMISTRY OF THE 

C.T. MINERAL CLAIM GROUP 

C.T. RECONNAISSANCE PROGRAM 

1.0 INTRODUCTION 

Canada Tungsten Mining Corporation Limited has 100% 
ownership of the C.T. claim group and engaged Bema Industries 
Ltd. to carry out a regional geological and geochemical recon- 
naissance program on them. The purpose of the program was to 
assess the mineral potential of the claims and to delimit 
mineralized areas of economic significance. The work consisted 
of geologic mapping, heavy mineral stream sampling, conventional 
silt sampling, prospecting, rock sampling and assaying. 

1.1 LOCATION AND ACCESS 

The Chilko Lake property is located 140 miles north of 
Vancouver on the southwest side of Chilko Lake and on the south 
shore of Franklyn Arm. The C.T. claims, which cover approxi- 
mately 110 kms2, center at 51O08' Latitude and 124015' Longitude, 
N.T.S. 92N/lE and 1W. See Figures 1 and 2. 

Access is difficult as there are no roads in o r  near 
the property. The C.T. claim area is directly accessible by 
float plane from Vancouver or Williams Lake, or by plane to 
Chilko Wilderness Lodge at the head of Chilko Lake, thence 
by helicopter to the property. Alternatively access can be 
attained by road from Williams Lake to the Chilko Lake Wilderness 
Lodge o r  to White Saddle on Bluff Lake where a helicopter can 
be chartered to the property. 

1.2 PROPERTY 

The C.T. claim group consists of 23 claims composed of 
460 units. They were located and staked in August/September, 
1979. The geological and geochemical program was carried out 
on the following claims. See Figure 2 .  
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CLAIM NAME 

C.T. 1 

RECORD NO. EXPIRY DATE 

407 September 21, 1980 
C.T. 2 495 September 21, 1980 

C.T. 3 - C.T. 12 408-417 inclusive September 21, 1980 
C.T. 14 - C.T. 21 418-425 inclusive September 21, 1980 
C.T. 23 - C.T. 25 426-428 inclusive September 21, 1980 

1.3 HISTORY 

Previous work, apart from exploration reports, includes 
the regional geological mapping of the area in 1924 by V. 
Dolmage and in more detail by H.W. Tipper in 1968. Tipper 
approaches this area from a stratigraphic viewpoint, whereas 
Dolmage provides a more general geologic account. 

Assessment reports for this area give the only detailed 
geological information available. In July 1971, an airborne 
magnetometer survey was carried out over the eastern claims 
areal for Conshell Resources Ltd. 
Assessment Report was released on the Norfa claims for Beaumont 
Resources Ltd.; and in October 19723 the Alta claims were 

d staked just south of Franklyn Arm. During 1978, twenty-two 
' diamond drill holes, totalling 705 meters, were drilled for 

In October 19712, a geological 

Gordon Resources Ltd. on the Daisie claims4, which were staked 
in 1962. 

1.4 BIBLIOGRAPHY 

Dolmage, V., 1925 Chilko Lake and Vicinity, British 
Columbia. Geological Survey of Canada 
Summary Report, 1924, Pt. A., pp 59-75. 

Ministry of Energy, Mines and Petroleum Resources 

1. Assessment Report 3477 
2. Assessment Report 3271 
3. Assessment Report 3948 
4. Assessment Report 7156 

Tipper, H.W., 1968 Mesozoic and Cenozoic Geology of the 
Northeast Part of Mount Waddington 
Map area (92 N), Coast District, British 
Columbia. Paper 68-33, Map 5 - 1968. 
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1.5 PRESENT WORK 

A heavy mineral geochemical program was started April 
28th to April 30th by a field party of two. In the period 
of May 22nd to July 8th a combined geological/geochemical 
program was carried out with a field crew of seven, including 
two geologists, two assistants, two field technicians and 
a cook. Geological mapping and heavy mineral sampling was 
done with continuous helicopter support. A set of 1 : 5 , 0 0 0  
orthophotographic maps with 20 meter contour spacing was 
used to produce a 1:25,000 geologic map. See Figure 3. 
Heavy mineral, conventional silt geochemical and rock sample 
sites are also plotted on a geologic map scale 1:25,000. 

1.6 PHYSIOGRAPHY 

The claim area is one of high relief ranging from 3,900 
feet at lake level to 10,630 feet at Mt. Good Hope. The area 
of the claims is dissected by north-south "U" shaped valleys 
occupied by glaciers. The climate is alpine but the claim 
area is generally sufficiently free of snow to allow mineral 
exploration during the period of June to September. 

2.0 GENERAL GEOLOGY 
-I----.-.-I- 

The country rock in the claim area is intruded by three 
plutons of Cretaceous to Tertiary age; a hornblende granodiorite 
stock, a biotite granodiorite stock and the main Coast Plutonic 
complex. These intrude metavolcanics, limestones and metasediments 
of varied ages but are mainly Late Triassic to Mid-Cretaceous. 
Unaffected by these systems are Mid to Upper Cretaceous volcani- 
clastics, sediments and volcanics which crop out in the northeast 
part of the map area. See Figure 3. 

The area is dissected by normal faults in the Deschamps 
Valley, producing a graben type structure, and by reverse faults 
near Bateman Point. Folding appears to be minor and is associ- 
ated with faulting and intrusive contacts. 

Metamorphism ranges from upper amphibolite facies close 
to intrusive contacts to middle greenschist facies with increas- 
ing distance from the intrusive contacts. 



TABLE OF FORMATIONS 

' E r a  

Cenozoic  
- 

Me s o  zo i c 

P e r i o d  o r  Epoch 

Lower T e r t i a r y  a n d / o r  
Upper C r e t a c e o u s  

Format ion  L i t h o l o g y  

G-Coast ho rnb lende  b i o t i t e  g r a n o d i o r i t e ,  q u a r t z  
P l u t o n i c  Rocks d i o r i t e ,  q u a r t z  monzon i t e ,  d i o r i t i z e d  
and S a t e l l i t e  a n d e s i t e .  U n i t s  I ,  I1 and 111. 
S t o c k s  

Upper C r e t a c e o u s  

E 

I F  
s i l t s t o n e ,  s a n d s t o n e ,  cong lomera te  
and t r a c h y t i c  t u f f  

I A n d e s i t e  t u f f  and t u f f - b r e c c i a  

Lower t o  Middle  
C r e t a c e o u s  

D r e d d i s h  t o  p u r p l i s h  a n d e s i t e  
agg lomera te  and t u f f  

Lower C r e t a c e o u s  

T r i a s s i c  

C a n d e s i t e  and b a s a l t i c  v o l c a n i c s ,  
t u f f  and  b r e c c i a  and q u a r t z  
b i o t i t e  s c h i s t  

I A  l i m e s t o n e ,  a n d e s i t e ,  f e l d s p a r  
po rphyry  and b r e c c i a  

1 1 

P 

NOTE:  Adapted from H . W .  T i p p e r ,  1 9 6 8  - Mesozoic and Cenozoic  Geology 
o f  t h e  N o r t h e a s t  P a r t  o f  Mount 
Waddington. Pape r  6 8 - 3 3 .  
Map 5 - 1 9 6 8 .  
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2.1 LITHOLOGICAL UNITS 

The claim area can be divided into seven major geological 
units. See Table of Formations. 

Unit A - Triassic Sediments i?, Volcanics - 

The oldest unit is a fault bounded slab of Upper Triassic 
age which crops out to the west of the C . T .  claim area in the 
Deschamps Valley. See Figure 3. 

The unit is composed of interbedded metasediments, marble 
and metavolcanics. Bedding, where recognizable, follows the 
regional northwest-southeast trend and dips steeply northeasterly. 
Limestone has been metamorphosed to a sugary marble and is grey, 
massive and is extensively faulted showing steep fault scarps 
on the east slopes of Deschamps Valley. The marble is jointed 
and in places shows compositional banding by biotite flakes. 
Locally the marble is skarnified to a greenish calcsilicate 
and/or garnet skarn of water-rich amphibolite facies. Free 
quartz occurs abundantly only in and around the skarn areas. 
Skarn is developed in a regular sequence where marble is in 
contact with meta-andesites. The sequence, bracketing meta- 
aiidesites, is as follows: marble, siliceous skarn, meta- 

The skarn is also developed more on one side of the meta- 
andesite bedsthan the other and is irregular and thin. 

; andesite, quartz garnet skarn, wollastonite skarn, marble. 

Pockets of hornfelsed metasediments, which could be 
disrupted beds of siltstone and mudstone, occur within the 
recrystallized limestone. These metasediments are similar 
in appearance to the meta-andesites, and it is difficult to 
distinguish one from another. The hornfelses are very fine 
grained with coarse quartz grains interlocked with plagioclase. 
Fine grained sericite is developed throughout the matrix. 
Locally hornfelses are partially skarnified, or cut by epidote 
and garnet skarn veins which are mineralized by chalcopyrite. 

Volcanic andesites, feldspar porphyries and breccias 
occur within the Triassic unit, and in places are interbedded 
with marble. The volcanics have been metamorphosed to lower 
amphibolite facies. The meta-andesites contain actinolite 
and other mafic minerals and are described as a mafic meta- 
volcanics. This rock is common in rocks of Triassic and Lower 
Cretaceous age throughout the C.T. claim area. A felsic meta- 
volcanic calcsilicate breccia also occurs, but is a result 
of alteration. Metamorphosed feldspar porphyries occur through- 
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out the Triassic Volcanic Unit and contain feldspar phenocrysts 
(1 mm to 1 cm) within an aphanitic groundmass. Metamorphosed 
breccia occurs locally showing a weak preferred orientation 
of sheet silicates. It was not possible to determine whether 
the breccias were flow or fault breccias, however there seems 
to be a spatial relationship with the existing faults. Magnetite 
and pyrrhotite was seen in most of the above volcanics and 
gives these rocks a strong magnetic quality. 

Basic amphibolite dykes of possible Tertiary age intrude 
marble fault scarps. These dykes trend southeast-northwest 
and extend up to 30 m in length. They are approximately 4.5 m 
wide and have knife edge contacts without chill margins or 
development of skarn. A large diabase dyke occurs in limestone 
on the scarp and extends 100 m into the valley below. It in- 
trudes both marble and metavolcanic rocks and is approximately 
0.5 to 2 m in width and is offset by faults in places. Like 
the Tertiary dykes it too is without chill margins. 

The petrographical descriptions of skarn, metabreccia, 
mafic metavolcanic, felsic metavolcanic, metasediment and 
diabase dyke are in Appendix I. 

Unit C - Lower Cretaceous Volcanics 

Unit C is mainly composed of pyroclastic rocks and covers 
' the majority of the claim area. Lower Cretaceous volcanics 
are observed in contact with older Triassic rocks in only one 
area within the claim block. This contact occurs high on the 
east slopes of the Deschamps Valley. The contact occurs 
between skarnified Triassic marble and massive Lower Cretaceous 
volcanics and is partially obscured by a talus slope. The 
contact is believed to be an erosional unconformity with no 
lateral continuity due to perpendicular faults down dropping 
the contact into the valley below. 

The Lower Cretaceous Volcanic Unit is composed of ande- 
sites, dacites and basalts which are associated with tuffs 
and tuff breccias. On the west side of the claim block this 
unit is composed of well bedded tuffs, fine breccias and tuff- 
aceous siltstones. These are separated from feldspar porphyries 
and breccias by a major northeast trending fault. Extensive 
shearing of the siltstone produced a fracture cleavage along 
this fault. The rocks above the fault zone are well bedded 
and follow the northwesterly regional trend and below the 
fault zone the rocks are massive and uniform. hJithin the 
fault zone the rocks show chloritic and epidote alteration 
and the feldspars of the porphyry volcanics are reDlaced by 
quartz. It is conceivable that this part of the volcanic 
sequence is of Triassic age, Unit A (labelled "Possibly A" 
in Figures 3 and 4). 
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Unit C covers most of the C.T. claims in the area of 
Glasgow Lakes, the slopes of Mt. Good Hope and the north slopes 
of Farrow Creek. Volcanic rocks are fine-grained and dark 
grey in colour and locally exhibit some preferred orientation 
of feldspars. The rocks are characterized by amphibole pheno- 
crysts and a varied silica content. Tuffs tend to be laminated 
and tuff breccias have fragments up to 5 cm long. On the east 
slope of Glas'gow Lakes Valley and on the north ridges of Farrow 
Creek Valley this unit is in contact with Upper Cretaceous 
Tertiary intrusions. Hornfelsing occurs near intrusive 
contacts and the rocks are chloritized and dioritized with 
all the original structures obliterated. Quartz biotite 
schists also occur near these contacts and indicate stress 
or movement after solidification. Hydrated zones or gossans 
are found scattered throughout this volcanic unit but are 
particularly prevalent adjacent to intrusive contacts. 

Unit D - Lower to Middle Cretaceous 

The Lower to Middle Cretaceous Unit was not studied in 
detail as it is outside the main C.T. claim area, however, 
the unit was traversed to try to determine its relationship 
to units within the claim group. I t s  age is not definitely 
known but is thrust over younger rocks to the west by a reverse 
fault. It crops out at Bateman Point, is easily identifiable 

'because of its purple-maroon colouring, and is composed of 
' fine, dark grey basalt interbedded with a mafic-rich feldspar 
porphyry. 

Unit E - Upper Cretaceous 

This Upper Cretaceous Unit crops out to the northeast 
of Mount Good Hope and just south of Franklyn Arm. See Figure 
3. This sedimentary sequence is more than 2,000 feet thick, 
is generally well bedded and follows the northwesterly regional 
trend. These rocks are reverse faulted onto a younger volcani- 
clastic unit to the west. The sediments are composed of coarse 
quartz sandstone, with interbedded siltstone and shale. 

Coarse-grained pebble conglomerates crop out in beds 
more than 20 m thick. The conglomerates have quartz-rich 
sand.stone and cherty clasts from 1 mm to 2 cms in a fine- 
grained silty matrix. The conglomerates are banded and 
pyrrhotized locally and show slight metamorphism to chlorite 
grade. There are some late porphyry dykes and a gently folded 
trachytic tuff of undetermined origin which is more than 20 m 
thick. 



. . . / 8  

Unit F - Upper Cretaceous 

This Upper Cretaceous volcaniclastic unit is composed 
of bedded fine-grained siliceous tuffs and fine-grained andesites 
and flow breccias. The beds are greater than 10 m in width and 
follow the northwesterly regional trend. Plagioclase and quartz 
are the main components of the tuff. Dark grey breccias with 
fragment size, approximately 3 cm, in a fine-grained ground- 
mass form in thin zones between dacitic flows. In some andesite 
and dacite beds, alignment of amphibole phenocrysts was observed. 
Large green epidote eyes up to 3 cm in diameter are also pres- 
ent. No significant mineralization was found in this unit. 

Intrusive Rocks 

The Triassic rocks are affected by intrusions of two stocks 
of Upper Cretaceous/Tertiary age, G-I1 and G-111. The two intru- 
sions are distinguishable by composition and are separated by 
normal faults. The Lower Cretaceous Volcanic Unit C rocks are 
intruded by all three Upper Cretaceous/Tertiary plutons, G-I, 
G-I1 and G-111. Middle to Upper Cretaceous rocks are not 
affected by the plutons. 

Unit G-I - Coast Plutonic Rocks 

The main Coast Plutonic intrusion on the south side of the 
claims is a coarse-grained, biotite-rich hornblende granodiorite 
and quartz monzonite. Angular inclusions of the meta-andesite 
host rock occur within the pluton. The intrusive contacts are 
sharp except to the north o f  the Southgate River where the con- 
tact is gradational and abundantly faulted. Because of problems 
of accessibility within the C.T. claim group, the nature of 
the contact was studied in detail around Burnt Island on the 
west shore of Chilko Lake. 

Unit G-I1 - Hornblende Granodiorite 
___________________________I_____ __-I 

The Upper Cretaceous/Tertiary hornblende granodiorite 
crops out within the Daisie claims at the head of Franklyn Arm 
and trends in a westerly direction. This stock is probably a 
part of the Coast Plutonic Complex. It is approximately 2 kms 
long and 1 km wide. The intrusion is a composite of hornblende 
granodiorite and quartz monzonite units, and is believed to 
underlie the Triassic rocks of Deschamps Valley. Drilling 
done by Allen Engineering in 1978 on Daisie 3 and 4 would sub- 
stantiate this, however the intrusion was not seen in direct 
contact with limestones in outcrop. Metavolcanic porphyries 
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o c c u r  n e a r  t h e  c o n t a c t  zone o f  t h e  s t o c k ;  b u t  no c a r b o n a t e s  were 
o b s e r v e d .  The s t o c k  i s  c o m p o s i t i o n a l l y  banded by m a f i c - r i c h  
l a y e r s  o f  b i o t i t e  and by  i r o n  o x i d e .  I n  p l a c e s  t h e  ho rnb lende  
h a s  a weak p r e f e r r e d  o r i e n t a t i o n ,  b u t  t h i s  i s  n o t  common. A 
p e t r o g r a p h i c  d e s c r i p t i o n  o f  ho rnb lende  g r a n o d i o r i t e  i s  i n c l u d e d  
i n  Appendix I .  

Emplacement of  ho rnb lende  g r a n o d i o r i t e  caused  metamorphism 
of  t h e  h o s t  T r i a s s i c  r o c k s  t o  g a r n e t  a m p h i b o l i t e  f a c i e s  and t h i s  
i s  b e s t  s een  i n  t h e  s k a r n i f i e d  t r e n c h  a r e a s  of  t h e  D a i s i e  c l a i m s .  
The c o n t a c t  i s  i r r e g u l a r  and a h y b r i d  zone o f  a p p r o x i m a t e l y  
5 0  m e t r e s  e x i s t s  where v o l c a n i c  r o c k s  a r e  h i g h l y  a l t e r e d  and 
d i o r i t i z e d .  The a u r e o l e  a f f e c t s  r o c k s  up t o  1 km away and 
beyond t h i s  t h e  r o c k s  a p p e a r  t o  be  g r e e n s c h i s t  f a c i e s .  The 
i n t r u s i o n  i s  c u t  on i t s  w e s t e r l y  s i d e ,  w i t h  no o b v i o u s  o f f s e t ,  
by n o r t h e a s t - s o u t h w e s t  t r e n d i n g  normal  f a u l t s  which down-drop 
t h e  T r i a s s i c  r o c k s  o f  Deschamps V a l l e y .  

Un i t  G-I11 - B i o t i t e  G r a n o d i o r i t e  

A C r e t a c e o u s / E a r l y  T e r t i a r y  b i o t i t e  g r a n o d i o r i t e  s t o c k ,  
1 . 7  kms long  and 2 . 2  kms wide ,  i n t r u d e s  Lower C r e t a c e o u s  V o l c a n i c ,  
Un i t  C ,  i n  t h e  c e n t e r  o f  t h e  main c l a i m  b l o c k .  T h i s  s t o c k  i s  
p r o b a b l y  p a r t  o f  t h e  main Coas t  P l u t o n i c  complex which l i e s  
t o  t h e  s o u t h  and w i t h i n  t h e  C . T .  c l a i m  b l o c k  b e n a t h  M t .  Good 
Hope. Most o f  t h e  g e o l o g i c a l  and  geochemica l  i n v e s t i g a t i o n  

: r e p o r t e d  h e r e  was c a r r i e d  o u t  a round i n t r u s i v e  c o n t a c t s .  

The c o n t a c t  between t h e  d i f f e r e n t i a t e d  s t o c k  and Lower 
Cre t aceous  r o c k s ,  ( U n i t  C ) ,  i s  s h a r p  i n  some a r e a s  and g r a d a t i o n a l  
i n  o t h e r s .  A t  g r a d a t i o n a l  c o n t a c t s  h o r n f e l s i n g  and d i o r i t i z a -  
t i o n  o c c u r  and t h e  i n t r u d e d  r o c k  i s  commonly m i n e r a l i z e d  by  
p y r i t e ,  p y r r h o t i t e  and much l e s se r  c h a l c o p y r i t e .  A t  t h e  wes t  
s i d e  o f  t h e  C . T .  c l a i m  b l o c k  t h e  c o n t a c t  comes w i t h i n  5 0 0  m e t r e s  
o f  t h e  Upper T r a i s s i c  l i m e s t o n e  u n c o n f o r m i t y ( ? ) .  Because o f  t h e  
c l o s e  p r o x i m i t y  o f  t h i s  c o n t a c t ,  e x t e n s i v e  r e c r y s t a l l i z a t i o n  
o f  l i m e s t o n e  h a s  o c c u r r e d .  T h i s  i n t r u s i o n  may a l s o  be who l ly  
o r  i n  p a r t  r e s p o n s i b l e  f o r  some s k a r n  development  and c h a l c o p y r i t e ,  
molybdeni te  and  s c h e e l i t e  m i n e r a l i z a t i o n  i n  r e c r y s t a l l i z e d  l i m e -  
s t o n e  i n  t h e  s c a r p  above Deschamps V a l l e y .  

To t h e  e a s t ,  i n  t h e  c e n t e r  o f  t h e  s t o c k ,  t h e  g r a n o d i o r i t e  
i s  d i f f e r e n t i a t e d  t o  q u a r t z  monzoni te  p o r p h y r y ,  i s  s h e a r e d  and 
c o n t a i n s  abundant  b l a c k  s e c o n d a r y  b i o t i t e .  D i f f e r e n t i a t e d  p o r -  
phyry  dykes o c c u r  i n  t h r e e  p rominen t  s e t s .  A d i a t r e m e  dyke 
t r e n d i n g  160'  i s  a l s o  p r e s e n t  i n  t h i s  l o c a l i t y  and c o n t a i n s  d i f -  
f e r e n t  s i z e s  o f  rounded t o  subrounded v o l c a n i c ( ? )  f r a g m e n t s  i n  
a p o r p h y r i t i c  groundmass.  G r a n i t i c  dykes  a p p e a r  t o  p r e d a t e  
t h e  d i a t r e m e  b u t  i t  i s  i n t r u d e d  a l o n g  i t s  e d g e s  by a f l o w  banded 



. . . . / l o  

maf i c  dyke .  A v e r y  a c i d i c  f i n e - g r a i n e d  magma, which i s  a l a t e  
d i f f e r e n t i a t e  o f  t h e  g r a n o d i o r i t e ,  i s  a l s o  a s s o c i a t e d  w i t h  t h e  
d i a t r e m e .  Wide-spaced q u a r t z - f i l l e d  vuggy f r a c t u r e s  o c c u r  i n  
prominent  s e t s  o f  56  c m ,  1 2  c m  and 6 cm s p a c i n g s  w i t h  an  e a s t -  
west  t r e n d  and d i p p i n g  m o d e r a t e l y  s o u t h e r l y  and n o r t h e r l y .  
Some c h a l c o p y r i t e  and m o l y b d e n i t e  was found i n  t h e s e  v e i n s  b u t  
t h e y  a r e  n o t  s u f f i c i e n t l y  m i n e r a l i z e d  and c l o s e - s p a c e d  t o  be 
of  economic s i g n i f i c a n c e .  See F i g u r e  3 .  

2 . 2  STRUCTURAL G E O L O G Y  

The r o c k s  o f  t h e  Ch i lko  &ake a r e a  s t r i k e  i n a n o r t h w e s t -  
s o u t h e a s t  d i r e c t i o n  and d i p  4 0  N E  o r  s t e e p e r .  The a t t i t u d e  
o f  bedding  can  be c l e a r l y  s e e n  on t h e  r i d g e s  j u s t  s o u t h  of  
Franklyn  A r m ,  e s p e c i a l l y  on t h e  e a s t  s i d e  o f  t h e  C . T .  c l a i m  
b l o c k .  I n  t h e  c e n t e r  and on t h e  wes t  s i d e  of  t h e  c l a i m  a r e a  
t h e  i n t r u s i v e  s t o c k  o b l i t e r a t e s  o r  d i s t u r b s  t h i s  t r e n d .  
F a u l t i n g  on t h e  s l o p e s  o f  t h e  Deschamps V a l l e y ,  where few 
bedding r e l a t i o n s h i p s  were r e c o g n i z e d ,  i s  a l s o  b e l i e v e d  
t o  have d i s t u r b e d  t h e  r e g i o n a l  t r e n d .  

Major f a u l t i n g  h a s  a f f e c t e d  t h e  r o c k s  o f  t h e  C . T .  c l a i m s  
i n  two a r e a s .  F i r s t l y ,  i n  t h e  T r i a s s i c  l i m e s t o n e  v o l c a n i c s  
o f  t h e  Deschamps V a l l e y  and  s e c o n d l y ,  i n  t h e  Lower t o  Upper 
Cre t aceous  s e d i m e n t s  and v o l c a n i c l a s t i c s  c r o p p i n g  o u t  t o  t h e  
n o r t h e a s t  o f  t h e  c l a i m  g roup .  T r i a s s i c  r o c k s  c r o p  o u t  w i t h i n  
t h e  Deschamps V a l l e y  where a normal  s t e p - f a u l t  sys tem e x i s t s  
forming  a g raben  s t r u c t u r e .  Because t h e  bot tom o f  t h e  u n i t  
canno t  be s e e n ,  t h e  e s t i m a t e d  f a u l t  down-throw w i l l  be  i n  e x -  
c e s s  o f  6 0 0  m .  T r i a s s i c  l i m e s t o n e s  a r e  v i s i b l e  on f a u l t  s c a r p s  
on t h e  hanging  w a l l s  o f  t h e  f a u l t  sys t em.  The f a u l t s  t r e n d  
n o r t h e a s t e r l y  and a r e  i n c l i n e d  t o  t h e  n o r t h w e s t  a t  a p p r o x i m a t e l y  
60° .  S h e a r i n g  r e l a t e d  t o  f a u l t i n g  i s  e v i d e n t  t h r o u g h o u t  t h e  
r o c k s .  S i m i l a r  normal f a u l t i n g  i s  n o t  e v i d e n t  e l s e w h e r e  i n  t h e  
a r e a .  A f t e r  f a u l t i n g ,  g l a c i a l  s c o u r i n g  formed a t y p i c a l  "U" 
shaped v a l l e y .  

I n  t h e  n o r t h e a s t  p a r t  o f  t h e  C . T .  c l a i m  a r e a  n o r t h -  
n o r t h w e s t e r l y  s t r i k i n g  low a n g l e  r e v e r s e  f a u l t s  d i p p i n g  g r e a t e r  
t h a n  300 n o r t h e a s t e r l y  a r e  d e v e l o p e d .  These f a u l t s  s e p a r a t e  
Lower Cre t aceous  v o l c a n i c s  ( U n i t  C ) ,  Upper C r e t a c e o u s  v o l c a n i -  
c l a s t i c s  (Uni t  F ) ,  Upper C r e t a c e o u s  s e d i m e n t s  (Un i t  E )  and 
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and Lower Cretaceous volcanics (Unit D). These faults are 
clearly outlined by a dip slope on the ridges. See Figure 3 .  
Because normal faulting is confined to older strata it would 
suggest that normal faulting and graben formation occurred 
in older rocks prior to overthrusting. 

- Folding: . - - 

Within the Triassic rocks of the Deschamps Valley, par- 
ticularly in the limestones, minor folds are evident in sweat 
calcite veins. The folds are symmetrically overturned and 
have asymmetrical kinks in their limbs. The fold hinges plunge 
southwesterly indicating that there may be a major structure 
with similar orientation. However, no major fold pattern 
was recognized. 

Tipper, G.S.C. - 1968, Map 5 - 1968, indicates a fault 
relationship between Triassic sediments, volcanics and Lower 
Cretaceous volcanics on the east slope of the Deschamps Valley. 
A possible contact between these units exists beneath a talus 
slope but no major fault was observed. 

, i s  that there is a buried erosional unconformity which has no 
' lateral continuity due to perpendicular faults down-dropping 

An alternate possibility 

this unit into the Deschamps Valley. 

Intrusive Structures: 
-. 

Foliation in hornblende of the Upper Cretaceous/Tertiary 
hornblende granodiorite, Unit G-11, trends in a northwesterly 
direction. This stock is cut by a major normal fault just 
east of Nine Mile Creek. Unit G-111, biotite granodiorite, 
is not affected by any of the fault systems. 

2.3 METAMORPHISM 

There is little evidence of a regional metamorphic event 
in the claim block. Strong contact metamorphism and hydro- 
thermal alteration occurs in intrusive contacts in both sedi- 
mentary and volcanic rocks. The major effect of metamorphism 
is obliteration of all primary structures. Near the contacts 
hornfelsing is extensive with development of secondary biotite 
pseudomorphs and replacement. See Appendix I for thin section 
and petrographical description. 
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Contact metamorphism reaches lower amphibolite facies in 
the sedimentary and volcanic units and in limestone horizons. 
Skarnification is associated with limestone horizons and was 
caused by hydrothermal solutions. Hydrothermal alteration, 
however, is not confined to skarn formation but is evident 
throughout the volcanic sequence by the presence of chlorite 
and epidote, and is strongly developed to the west of the 
C.T. claim block. With increasing distance from the contacts 
the overprinting of skarnification and hydrothermal alteration 
decreases. Middle to upper greenschist facies metamorphism 
is evident showing diagnostic actinolite, chlorite and epidote 
minerals. 

2.4 ECONOMIC GEOLOGY 

The metallic elements of economic interest are tungsten 
(WOg), copper (Cu), molybdenum (MoSz), gold (Au), silver (Ag) . 
Tungsten (scheelite) occurs in minor amounts in skarnified 
limestone of Triassic age. A favourable chemical environment 
existed where limestone was in interaction with volcanic dykes 
forming interfaces permeable to hydrothermal solutions. In 
some areas of the Deschamps Valley molybdenite occurs within 
skarn in limestone fault blocks and MoS2 approximates . 0 8 % .  
The molybdenite is fine grained and disseminated and forms 
in small discontinuous pockets. In some places within limestone 

, mineralized skarns are associated with interbedded metamudstones. 
' Bedding planes may have acted as channelways for mineralizing 
solutions. Malachite and minor chalcopyrite are commonly visible 
but are mainly confined to weathered surfaces. Some minor silver 
values were also obtained, 0.03 oz/ton and showedlittle con- 
tinuity. Skarnification is scattered and not well developed 
and mineralization occurs irregularly within it. The control 
for mineralization in this area is the hornblende granodiorite 
intrusive (G-11) on the lower slopes of the Deschamps Valley and 
the biotite granodiorite (G-111) which intrudes the center of the 
claim area. These underlie the Triassic limestone and provide the 
energy source which initiates metasomatism by metal-bearing 
hydrothermal fluids. 

To the east and above the Deschamps Valley some mineraliza- 
tion occurs within a differentiated Cretaceous stock (G-111) 
where a porphyry system is poorly developed and mineralization 
is weak. Chalcopyrite and molybdenite occur in narrow, (0.25 to 
1 cm thick) wide-spaced, quartz-filled fracture systems. 
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Gossans are developed along Cretaceous(?)-Tertiary intru- 
sive contacts in younger metavolcanics and metasediments. 
Pyrrhotite and pyrite mineralization with minor chalcopyrite 
and molybdenite are present. The gossans were sampled but no 
significant mineralization was found. See Section 3.0 SAMPLING. 

H.W. Tipper, 1968 G.S.C., considers faulting the main 
control of mineralization. Faults would provide a plumbing 
mechanism and provide permeability and brecciation which in- 
creases surface area. However, a significant relationship 
between faulting and mineralization was not recognized in 
this area. 

3.0 SAMPLING 

Three methods of sampling were carried out by the field 
crew during the regional reconnaissance program. 

1. Heavy mineral sampling using a new technique 
developed by C.F. Mineral Resources Ltd., Kelowna:. 

2. Conventional silt sampling for comparison with 
the heavy mineral samples. 

3. Whole rock samples of gossan zones lying along 
intrusive contacts. 

The principle behind the heavy mineral method is that 
one sample of approximately 15 pounds of -20 mesh material from 
the lower end of a drainage system will contain some heavy 
minerals from within the watershed. Sample sites have to be 
carefully selected. The samples are processed by screening, 
magnetic and heavy liquid separation in order to concentrate 
the heavy minerals. The concentrates were sent for multi- 
element analyses in order to localize possible target areas. 
See Appendix TI. 

Mr. D. Kelly, assisted by Dr. K. Northcote, st-arted this 
program on April 28th to April 30th and took 19 heavy mineral 
samples. Eight (8) samples were collected on additional sites 
during the main program in May and June. 

The heavy mineral concentration procedure carried out 
by C.F. Mineral Resources in Kelowna is as follows: 
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HEAVY MINERAL PROCEDURE 

Method: -~ 

1) Specific Gravity Concentrated 

2 )  1500 ml - Heavy liquid 2.9 specific gravity 
- Heavy liquid 3.3 specific gravity 

3 )  Concentrates are magnetically separated 

HM HP HN 

HpN HNN 

INDEX 

400 L - Very light clay-size particles 

IP - Intermediate specific gravity para (weakly) magnetic 

IN - Intermediate specific gravity non-magnetic 

HM - Heavy magnetic 

HP - Heavy paramagnetic (weakly magnetic) 

,HpN - Heavy weakly nonmagnetic 
HNN - Heavy very nonmagnetic 

HN - Heavy nonmagnetic, 
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The prefix "0" before a number means that part of the 
sample concentrate has been analysed, i.e. 020. The number 
itself indicates its size fraction, i.e. 020 is -20 + 35 mesh 
size particles, 035 is -35 + 60 mesh size particles, 060 is 
-60 + 150 mesh size particles, -150 is -150 mesh size particles. 

Six of the samples, C.T. 1 , 2 , 3 , 5 , 1 4  and 18 were concen- 
trated using the full screening process at C.F. Mineral Resources 
in Kelowna. After concentration, these samples were dispatched 
to various laboratories for analyses. They were analysed for 
the following elements: tungsten (WOg), tin (Sn), molybdenum 
(Mo), copper (Cu), lead (Pb), zinc (Zn), g o l d  (Au), silver (Agj, 
and the pathfinder elements, arsenic (As), antimony (Sb), niobium 
(Nb), cerium (Ce), chromium (Cr) and fluorine (F). 

Sample fractions, i.e. 060 HNN,which were found t'o give 
the most significant results were used for the remaining 21 
reconnaissance samples. This cut down the number of fractions 
for each sample that required analysis from 17 to 12. 

RESULTS 

Orientation Samples 

C.T. 1 was taken from the main creek in the Deschamps 
Valley, a drainage basin 3 . 5  km long and 1 km wide. The sample 
site is located 1 km up Deschamps Creek and the sample was 
taken at a boulder bar below a waterfall. The sample weighed 
28 pounds. The sample site is within the skarnified region, 
see Figure 4, and gave a significant value of 44 ppm Mo. 

C.T. 2 was also taken within Deschamps Valley, 1.25 km 
up a creek which enters Deschamps Creek from the east. The 
site was a natural hollow containing volcanic material. The 
sample weighed 20 pounds and is concentrate assayed 2,680 ppm 
scheelite ( W ) .  The C.T. 2 sample site is also located within 
the skarnified area. See Figure 4. 

C.T. 5 was taken from a small creek draining Glasgow 
Lakes. The sample site is just upstream from the shore of 
Franklyn Arm. The site was a pebble and cobble bar and there 
was some difficulty in obtaining a fine fraction. The stream 
was fast flowing. The sample weighed 20 pounds. The concen- 
trate assayed 060 HNN 6,100 ppb gold, 060 HNN 4,600 ppm tungsten 
(W), and 0150 HP 3,854 ppm silver. 
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Significant Reconnaissance Samples 

C.T. 11 was taken from a small creek under a rock slide 
south of Glasgow Glacier in Farrow Creek Valley. It was dif- 
ficult to get fines because the stream was small and fast flow- 
ing. The sample weighed 20 pounds. The significant result 
for 060 HNN was 97,000 ppb gold. 

\ 
I 

C.T. 15 was taken 50 feet off the beach from an unmapped 
stream, located on the west shore of Chilko Lake, 4 kilometers 
to the north of Burnt Island. It is a small creek containing 
a lot of organic litter material. This was a good site due 
to the steep gradient. The sample weighed 15.5 pounds. The 

occur within the Lower Cretaceous volcanic unit, Unit C. 

significant results for 060 HNN was 21,000 ppb gold from the- m y , p J  1 

concentrate. Both reconnaissance sites, C.T. 11 and C.T. 15, 0 5  f: 

C.T. 107 and 108 were taken from small creeks east of 
Deschamps Creek within the Deschamps Valley near the skarni- 
fied limestone scarps. These samples give significant results 
for 060 HNN greater than 2 , 0 0 0  ppm scheelite (W). The rocks 
around the above sample sites have been investigated and min- 
eralization was observed in the Deschamps Valley. However, 
it was noted that this mineralization was not of economic sig- 
nificance. See Lithological Units section and Economic Geology 
section. 

The rocks have also been investigated in other areas of 
the C.T. claim block, but sources of mineralization were not 
found. It is believed that glaciation may have deposited mineral- 
ized glacial debris in these valleys. 

The most useful fraction throughout the heavy mineral 
study is the 060 HNN nonmagnetic fraction. Further investigation 
of heavy mineral anomalies is warranted. 

Conventional Silt Samples (See Appendix 111) 

Conventional silt samples were taken in specific areas 
where heavy mineral silts were showing highs. The samples were 
collected and -80 mesh fractions were analysed for copper (Cu), 
molybdenum (Mo), tungsten (W), silver (Ag) and gold (Au) at 
Bondar-Clegg and Company Ltd. by standard geochemical analytical 
procedures. In Glasgow Creek Glasgow 1-8 silt samples were 
found not to be significant, where gold was less than 5 ppb 
and silver 0.2 ppm. 

Conventional silt samples 107A and 108A showed 4 ppm 
tungsten and 9 ppm tungsten respectively. The molybdenum and 
copper were not significant. Other conventional silts taken 
at Nine Mile Creek were also found not to carry significant 
metals. These results indicate that the heavy mineral sample 
technique has a much higher sensitivity than the conventional 
s il  t method. 
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Whole Rock SamDline 

A consultant from Blever Lockwood Mountain Consultants 
was contracted from the period of June 5th to June 17th to 
take whole rock samples f r o m  the gossan zones in the claim 
area. This was due to the inaccessible nature of the terrain. 
Chip samples were taken along a 5 m line on each zone to assess 
if any economic minerals existed. See Appendix IV, Figure 4. 

Forty-two bags of samples with the prefix L were taken. 
The samples showed no significant results. One sample 
indicated 0.10% WO3,  however, sampling procedure was not 
controlled. The samples were analysed for molybdenum (MoS2 % ) ,  
tungsten (WO3 % ) ,  copper (Cu % ) ,  gold (Au oz/ton), silver 
(Ag oz/ton). See Appendix IV. 

The gossan zones, as indicated by geological recon- 
naissance and sampling, appear not to be sites of significant 
mineral potential. 

4.0 CONCLUSIONS 

(1) The areas of primary interest for exploration on the 
C.T. claims are: 

a) Skarn zones containing scheelite, chalcopyrite and 
molybdenite mineralization associated with recrystal- 
lized limestones in Triassic rocks on the east side 
of the Deschamps Valley. 

b) Gossan zones at contacts between Upper Cretaceous- 
Tertiary intrusions and Lower Cretaceous sedimentary 
and volcanic rocks. Pyrite, pyrrhotite and minor 
chalcopyrite and molybdenite were observed and sampled 
but were not found to be of economic interest. 

A poorly developed porphyry environment occurs in a 
differentiated granodiorite stock extending westerly 
from Glasgow Lakes. Two prominent sets of fractures 
are filled by vuggy quartz veins. The veins contain 
some chalcopyrite and lesser molybdenite. Brecciation 
and fracturing was not sufficiently intense to pro- 
duce sufficiently close spaced stockwork to be of 
economic significance. 



. . . ./18 

(2) The heavy mineral sampling technique proved more sensitive 
than conventional silt sampling methods. Analytical 
results of heavy mineral concentrates indicated five areas 
of interest. 

a) Glasgow Creek area 
b) Farrow Creek Valley, south of Pluvius Peak 
c) Nine Mile Creek 
d) The west shore of Chilko Lake, north of Burnt Island 
e) Deschamps Valley. 

5.0 RECOMMENDATIONS 

Areas of known mineralization on the C.T. claims sampled 
during the course of this study require no further investigation. 
However, streams showing anomalous heavy mineral concentrations 
should be further investigated by a combination of closer spaced 
heavy mineral sampling and visual prospecting. 

Report by: D d  4 1658, 
D.A. Kelly, B.Ahod. 
Geologist 

Approved by: fl 4@&& 
K.E. Ndrthcote ,Ph.D. ,P.Eng. 
Geological Supervisor 
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APPENDIX I 

PETROGRAPHICAL RESULTS 
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P.0  BOX 39 
8 8 8 7  N A S H  S T R E E T  
~ O R T  L A K G L E V  a c 
V O X  IJO 

PHONE ( 6 0 4 )  8 8 8 - 1  3 2 3  

Sample J-11 General 

T h i s  r o c k  i s  a g r e e n i s n  c a l c - s i l i c a t e  s k a r n  which i s  v e r y  

similar t o  sample 3-1 8+0m 1+50N. The m i n e r a l s  a r e  as  f o l l o w s :  

e p i d o t e  ( i - c l i n o z o i s i t e )  5 0 -  6 0 %  ( p a r t l y  a l t e r e d  t o  c h l o r i t e )  

c a l c i t e  6 I O - 2 0 7 "  

q u a r t z  - 2 0 - 3 0 ' / ,  

opaques (magnet i t  e )  - / - 2 %  
sphene - 17. 

Sphene and e p i d o t e l c l i n o z o i s i t e  a r e  s u b h e d r a l  t o  e u h e d r a l  and 

a re  surrounded by o t h e r  a n n e d r a l  q u a r t z ,  c a l c i t e ,  and m a g n e t i t e ,  

i n  a d d i t i o n  t o  o t h e r  c r y s t a l s  of e p i d o t e .  Sphene i s  f r a c t u r e d  and 

somewhat a l t e r e d ;  e p i d o t e / c l i n o z o i s i t e  i s  found b o t h  a s  c l e a r  

p r i s m a t i c  c r y s t a l s  and as  a p p a r e n t l y  o l d e r , c o r r o d e d  c r y s t a l s  

p e n e t r a t e d  i n  p l a c e s  by c h l o r i t e  a l t e r a t i o n .  

, 

Q u a r t z  and c a l c i t e  a r e  p r e s e n t  b o t h  as c l ea r ,  a n n h e d r a l  c r p s c a l s  

and a s  f i b r o u s  i n t e r g r o w t h s  of o n e  a n o t h e r .  These f i b r o u s  i n t e r -  

growths a p p e a r  t o  be s p a t a i l l y  r e l a t e d  t o  c h l o r i t e ,  and as s u c h ,  

may p r e d a t e  t h e  fo rma t ion  of  t h e  e u h e d r a l  m i n e r a l s .  

H a g n e t i t e  c l e a r l y  forms as  i n t e r s t i t i a l  g r a i n s  a m i d s t  e p i d o t e  

b l a d e s ;  a l l  a re  a n h e d r a l .  

The o v e r z l l  t e x t u r e  i s  c o a r s e l y  c r y s t a l l i n e  w i t h  g r a i n  s i z e s  o f  

0 . 3 - 1 . h  f o r  e p i d o t e ,  0.1-0.4mm f o r  q u a r t z ,  and 0.2-1.0 mm f o r  

c a l c i t e .  The rock  i s  u n f o l i a t e d .  

The rock  i s  t y p i c a l  of s'karn mine ra logy  i n  t h e  a m p h i b o l i t e  

f a c i e s  of metamorphism w i t h  a n  H,O r i c h  f l i u d  p r e s e n t .  
L 



S e c t i o n  3 + 50 W 
3 + 0 0 N  

Quartz  Monzonite 

Quar t z  32% 
P l a g  i o c l a  s e 2 5% 
K-spar . 2 5% 
B i o t i t e  15% 

Zi rcon  Minor 
Opaques 3% 

Th i s  r o c k  i s  a f i n e  g r a i n e d  ( l e s s  t h a n  1 mm) q u a r t z  monaon i t e .  

There a p p e a r s  t o  be  some r e c r y s t a l l i z e d  q u a r t z  bu t  t h e r e  i s  no a l l i g n -  

ment of m i n e r a l s  . A l t e r a t i o n  of  m i n e r a l s  i s  l i m i t e d  t o  some s e r i c i t i c  

p l a g i o c l a s e  and v e r y  l i t t l e  c h l o r i t i z e d  b i o t i t e .  The p l a n a r  f e a t u r e s  i n  

t h e  hand specimen a re  mafic r i c h  l a y e r s  n o t  s e e n  i n  t h i n  s e c t i o n -  t hey  

are  ma in ly  b i o t i t e  and i r o n  o x i d e s .  I d o n ' t  t h i n k  t h i s  r o c k  i s  a 

meta-sediment . 
Quar t z  o c c u r s  a s  e q u i g r a n u l a r  rounded g r a i n s  of less t h a n  1 mm 

and a l s o  as smaller rounded,  c l e a r  d j r a ins  that a r e  l i k e l y  r e c r y s t a l l i z e d .  

The p l a g i o c l a s e  o c c u r s  a s  s u b h e d r a l  c r y s t a l s  s l i g h t l y  l a r g e r  

t han  t h e  q u a r t z  c r y s t a l s .  An c o n t e n t  i s  a p p r o x i m a t e l y  20% ( r e l i e f  

= 1 . 5 4 ) .  

K-spar o c c u r s  l i k e  q u a r t z  and w i t h  a f e w  g r a i n s  showing t a r t a n  

t w i n n i n g  ( m i c r o c l i n e ) .  

B i o t i t e  o c c u r s  i n  s u b h e d r a l  t o  e u g e d r a l  g r a i n s  i n  a r a n g e  of 

s i z e s  t o  less t h a n  1 mm.  Some a p p e a r s  t o  be secondary  but  t h i s  i s  

n o t  c l e a r .  B i o t i t e  i s  a s s o c i a t e d  w i t h  a b l a c k  opaque which is prob- 

a b l y  m a g n e t i t e .  R a d i a t i o n  h a l o e s  a r e  p r e s e n t  i n  some of  t h e  g r a i n s  

i n d i c a t i n g  p robab ly  z i r c o n s  c o n t a i n i n g  a r a d i o a c t i v e  element  (V, S r )  . 
L i t t l e  a l t e r a t i o n  bu t  some c h l o r i t e  i s  p r e s e n t .  

i 



Sp.Lf J -9  7+25  W 2+25 N Met amorp ho s ed Brecc i a  

C l i n o  zo i s  i t  e as t. 
P l a g i o c l a s e  - IS t 
A c t  i n o l  i t  e - 5 t  
S e r i c  i t  e 3 0 %  

C h l o r i t e  15 t 
Q u a r t z  - 5t 

Y ‘1. Opaqu e s  

T h i s  r o c k  h a s  a weak d i r e c t i o n  o f  p r e f e r r e d  o r i e n t a t i o n  d u e  t o  some 

o f  t h e  s h e e t - s i l i c a t e s .  G e n e r a l l y  t h e  r o c k  i s  q u i t e  f i n e - g r a i n e d  w i t h  l a r g e r  

c r y s t a l s  o f  e p i d o t e  and a c t i n o l i t e .  The s i z e  r a n g e  i s  f rom less t h a n  .1 mm. 

t o  2 m m .  

E p i d o t e  ( C l i n o z o i s i t e ) ,  i s  i n  a g g r e g a t e s  o f  u p  t o  2 mm. i n  s i z e .  It  

seems t o  be an  a l t e r a t i o n  p r o d u c t  of t h e  p l a g i o c l a s e  t h u s  g i v i n g  r i s e  t o  

t h e  p r s e n c e  o f  h y d r o t h e r m a l  a l t e r a t i o n  i n  t h e  r o c k .  I t  i s  s l i g h t l y  p l e o -  

c h r o i c  from v e r y  p a l e  g r e e n  t o  c o l o u r l e s s .  The c r y s t a l s  h a v e  a v e r y  i r r e g u l a r  

fo rm.  

P l a g i o c l a s e  i s  medium-grained from 1-2 mm. i n  s i z e .  The c r y s t a l s  h a v e  , 
an i r r e g u l a r  fo rm,  and a r e  f u l l  of  many i n c l u s i o n s .  The i n c l u s i o n s  a r e  

c h l o r i t e  and op”ques w i t h  s e r i c i t e  c r y s t a l l i z i n g  a r o u n d  t h e  b o r d e r s .  The 

v a r i e t y  of  p l a g i o c l a s e  p r e s e n t  i s  A l b i t e  w i t h  a n  a n o r t h i t e  c o n t e n t  o f  0-22. 

A c t i n o l i t e  i s  p r e s e n t  as m o d e r a t l y  l a r g e  c r y s t a l s  u p  t o  3 mm. i n  s i z e .  

9 

It e x h i b i t s  a ye l low-green ,  p a l e  g r e e n  t o  medium g r e e n  p l e o c h r o i s m .  The 

b o r d e r s  a r e  i n u n d a t e d  w i t h  q u i t e  a S i t  of c h l o r i t i z a t i o n .  

S e r i c I t e  and c h l o r i t e  a r e  n o t  o n l y  a l t e r a t i o n  p r o d u c t s  b u t  t h e y  a l s o  

make up most o f  t h e  grounndmass.  They a r e  p r e s e n t  as  small l a t h - s h a p e d  

c r y s t a l s  less  t h a n  1 m. i n  s i z e ,  and t h e y  a r e  randomly  o r i e n t e d  t h r o u g h -  

o u t  t h e  m a t r i x .  

Quar t z  i s  p r e s e n t  i n  minor  amounts  a s  s m a l l  ( l e s s  t h a n  1 mm.) c r y s t a l s ,  

m o s t l y  a s s o c i a t e d  w i t h  t h e  e p i d o t e .  The re  c o u l d  a l s o  b e  some minor  K-Feldspar  

a s s o c i a t e d  a round  t h e  q u a r t z  b u t  a good i n t e r f e r e n c e  f i g u r e  w a s  u n o b t a i n a b l e .  

The opaque  mix?erals a r e  small g r a i n s  o f  m a g n e t i t e  and i l m e n i t e  w i t h  a 

r e d  a l t e r a t i o n  of i l m e n i t e  which i s  a n  Fe- and  T i - o x i d e  m i x t u r e .  

T h i s  r o c k  w a s  o r i g i n a l l y  a b r e c c i a  wh ich  has now been  s l i g h t l y  meta- 

morphosed t o  t h e  m i d d l e  g r e e n s c h i s t  f a c i e s .  



Sp.# 5-8 8+00 W 3+75 N Maf i c  Metauolcalnic 

A c t  i n o l i t  e 
P l a  g i o  c l a  s e 
S e r i c i t e  
C h l o r i t e  
K-Feldspar 
B i o t i t e  
Opaques 
Apa t i t  e 

3 0  L 
a s  t 
15 t 
1 5  t 
- 5 t  
s t  

- 5 b  
t r a c e  

Th i s  r o c k  has a f i n e  g r a i n e d  groundmass less  t h a n  .5 mm. w i t h  l a r g e r  
Y 

p o r p h r o b l a s t s  from 1-3 mm. i n  s i z e .  There i s  a s l i g h t  p r e f e r r e d  o r i e n t a t i o n  

of t h e  s h e e t - s i l i c a t e s  but  n o t  a d e f i n i t e  s c h i s t o c i t y .  

A c t i n o l i t e  shows a weak c o l o u r l e s s ,  p a l e  g r e e n  t o  l i g h t  blue-green 

p l eochro i sm.  It is  p r e s e n t  i n  l a r g e  t a b u l a r  c r y s t a l s  w i t h  numerous opaque 

and K-Feldspar i n c l u s i o n s .  S i o t i t e  and c h l o r i t e  s e e m  t o  be t h e  a l t e r a t i o n  

p r o d u c t s  of t h e  amphibole .  The c r y s t a l  form is  b o t h  t a b u l a r  and l a t h - s h a p e d ,  

and i s  1-3 mm. i n  s i z e .  

P l a g i o c l a s e  i s  i n  a h i g h l y  a l t e r e d  c r y s t a l l i n e  form and i s  1-3 mm. 

i n  s i z e .  Some c r y s t a l s  are v e r y  h i g h l y  s e r i t i z e d  w h i l e  o t h e r s  a r e  q u i t e  ; 
f r e s h  l o o k i n g .  On t h e  whole t h e  p l a g i o c l a s e  i s  r e t r o g r a d e .  From t h e  a n o r t h i t e  

c o n t e n t  d e t e r m i n a t i o n  it  w a s  d i s c o v e r e d  t h a t  t h e r e  a r e  two p l a g i o c l a s e s  

p r e s e n t .  One is  a l b i t e  (An 51, t h e  o t h e r  is  l a b r a d o r i t e  (An 5 5 ) .  The l a b r a d o r -  

i t e  i s  l i k e l y  a remnant m i n e r a l  of t h e  o r i g i n a l  v o l c a n i c  p a r e n t  w h i l e  t h e  

a l b i t e  i s  a r e s u l t  of  t h e  r e c e n t  metamorphism. T h e r e  i s  a n  opaque d u s t i n g  

and s e r i t i z a t i o n  o f  t h e  p l a g i o c l a s e .  

K-Feldspar i s  a s s o c i a t e d  w i t h  t h e  a c t i n o l i t e .  It a l s o  has i n c l u s i o n s  

of  a c t i n o l i t e  w i t h i n  t h e  c r y s t a l .  The f e l d s p a r  a p p e a r s  i n  c r y s t a l s  from 

1-3 mm. i n  s i z e .  Q u i t e  a b i t  o f  s e r i t i z a t i o n  i s  s e e n  around t h e  b o r d e r s  o f  

t h e  c r y s t a l s .  

The opaques p r e s e n t  are  g r e y  c r y s t a l s  o f  Magnet i t  e / I l m e n i t  e and ye l low 

c r y s t a l s  of P y r i t e ,  which w a s  i d e n t i f i e d  from t h e  hand specimen and r e f l e c t e d  

l i g h t .  There is a r e d  a l t e r a t i o n  o f  I l m e n i t e  p r e s e n t ,  which l o o k s  much l i k e  

r u t i l e .  It  i s  a n  Fe- and T i -  o x i d e  m i x t u r e .  

B i o t i t e ,  c h l o r i t e  and s e r c i t e  o c c u r  n o t  o n l y  as a l t e r a t i o n  p r o d u c t s ,  

but  a l s o  a s  members o f  t h e  m a t r i x  m i n e r a l s .  

T h i s  r o c k , w h i c h  i s  a Mafic M e t a v o l c a n i c , i s  a member of t h e  Upper Green- 

s c h i s t ,  L o w e r  Amphibol i te  f a c i e s .  



P 0 BOX 3 9  
8887 NASH S T R E E T  
F O R T  L A N C L E Y  €3 C 
V G X  1JO 

PHONE 1 6 0 4 )  8 8 8 - 1  3 2 3  

Sample 8+00W 1+00N J -7  : f e l s i c  me tavo lcan ic  ( ? )  

T h i s  r o c k ,  termed a f e l s i c  m e t a v o l c a n i c ,  h a s  been s t r o n g l y  a l t e r e d  

and is  now a c a l c - s i l i c a t e  r o c k  composed of  e p i d o t e ,  d i o p s i d e ,  c a l c i t e  

and p robab ly  f i ne -g ra ined  q u a r t z  and f e l d s p a r  . The p r o p o r t  i o n s  a r e :  

e p i d o t e  ( i n c l u d i n g  c l i n o z o i s i t e )  a b o u t  40% 

d i o p  s i d  e 20-30% 

c a l c i t e  abou t  15% 

p l a g i o c l a s e  a n d / o r  q u a r t z  10-1 5% 

g a r n e t  5% o r  less 

The g e n e r a l  t e x t u r e  of t h e  r o c k ,  which s u g g e s t s  i t s  ' m e t a v o l c a n i c '  

o r i g i n ,  c o n s i s t s  o f  f r agmen t s  of  v e r y  f i n e  g r a i n e d  r o c k  w i t h i n  a 

more c o a r s e l y  c r s t a l l i n e  matrix. The m a t r i x  is composed of  e p i d o t e ,  

c a l c i t e ,  g a r n e t  and d i o p s i d e  and has p o o r l y  d e f i n e d  v e i n s  w i t h  d i f f u s e  

boundar i e s .These  f r agmen t s ,  which may o r  may n o t  have been t r a n s p o r t e d  

p r i o r  t o  t h e i r  a l t e r a t i o n ,  v a r y  i n  s i z e  up t o  abou t  1 cm. Wi th in  t h e  

f r a g m e n t s ,  t h e  g r a i n  s i z e  i s  g e n e r a l l y  less t h a n  0 . l m  and c o n s i s t s  

of d i o p s i d e ,  e p i d o t e ,  and an abundant  g r a y  m i n e r a l  c louded  w i t h  i n c l u -  

s i o n s .  It i s  n o t  p o o s i b l e  t o  make a p o s i t i v e  i d e n t i f i c a t i o n  o f  t h e  

r a y  m i n e r a l ,  bu t  i t  i s  l i k e l y  p l a g i o c l a s e  a n d / o r  q u a r t z .  

The t e x t u r e  i s  n o n - f o l i a t e d ,  and some of t h e  c r y s t a l s  a r e  s u b h e d r a l  

t o  e u h e d r a l .  

C a l c i t e  i s  commonly p o i k i l i t i c  e n c l o s i n g  c r y s t a l s  of d i o p s i d e ,  e p i d o t e ,  e t c  

Garne t s  a r e  w e a k l y  b i r e f r i n g e n t ,  t y p i c a l  of a l t e r e d  c a l c s i l i c a t e  r o c k s ,  

and t h e y  a r e  n e a r l y  e u h e d r a l  w i t h i n  g r a i n s  of c a l c i t e .  They show s e c t o r  

zoning which i s  found i n  spessartine-grossularite g a r n e t s .  

Although t h e  b r e c c i a t e d  a p p e a r a n c e  s u g g e s t s  t h e  p o s s i b l e  a f f i l i a t i o n  

w i t h  me tavo lcan ic  r o c k s ,  t h e r e  i s  l i t t l e  d i r e c t  e v i d e n c e  i n  t h e  t h i n  
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Sample 8+0OW 1+00N 5-7 c o n t i n u e d .  

s e c t i o n  t o  s u g g e s t  a v o l c a n i c  o r i g i n .  P r e s e n t l y  t h e  r o c k  is a 

c a l c - s i l i c a t e  ' b r e c c i a ' ,  p r o b a b l y  more r e l a t e d  t o  a s k a r n ,  a t  least 

i n  terms of i t s  mine ra logy .  The r o c k  h a s  been  c l e a r l y  a l t e r e d ,  whatever  

i t  o r i g i n .  

The minera logy  i s  t y p i c a l  of a m p h i b o l i t e  f a c i e s  metamorphism, and 

t h e  a l t e r a t i o n  of t h e  r o c k  d u r i n g  metamorphism w a s  accompanied by 

t h e  p r e s e n c e  of  a n  H 0 - r i c h  f l u i d  p h a s e .  2 
t i a l l y  i d e n t i c a l  t o  sample J-1 8+00W 1+50N. 

The m i n e r a l o g y  i s  e s s e n -  



F 

Sp .3  3-6 8+75 W 2+00 S 

C h l o r i t e  3 0  2 

Kaol i n i t  e d o  f 
S e r  i c  i t  e 10 t 
Q u a r t z  - 5 L  
C l i n o z o i s i t e  - 5 b 
Opaques s t  

P l a g  i o  c l a s  e 3 0  t 

S i l i c i o u s  Metased imen t  

The r o c k  i s  a v e r y  f i n e - g r a i n e d  spec imen ,  w i t h  a weak s c h i s t o s i t y  

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

C h l o r i t e  shows a p l e o c h r o i s m  o f  c o l o u r l e s s  t o  p a l e  g r e e n .  I t  f o r m s  i n  

l a t h - s h a p e d  c r y s t a l s  l ess  t h a n  1-2 mm. i n  s i z e .  

P l a g i o c l a s e  i s  p r e s e n t  i n  tw inned  c r y s t a l s  u p  t o  2 mm. i n  s i z e .  I t  

e x h i b i t s  a ver:; i r r e g u l a r  c r y s t a l  o u t l i n e  and  shows a h i g h l y  a l t e r e d  o u t l i n e  

and i n t e r i o r .  S e r i c i t e  a n d  k a o l i n i t e  a r e  t h e  a l t e r a t i o n  p r o d u c t s .  The p l a g -  

i o c l a s e  h a s  a r e f r a c t i v e  i n d e x  less  t h a n  t h e  b a l s m  and  a n  a n o r t h i t e  c o n t e n t  

o f  1-2%, t h e r e f o r e  t h e  c o m p o s i t i o n  i s  that  o f  A l b i t e ,  wh ich  is t o  be  e x -  

p e c t e d  i n  t h i s  k ind  of low g r a d e  a s s e m b l a g e .  

K a o l i n i t e  h a s  a l i g h t  yel low-brown p l e o c h r o i s m  and  i s  c l o s e l y  a s s o c t  

i a t e d  w i t h  t h e  c o l o u r l e s s  s e r i c i t e .  Both  a r e  p r e s e n t  as  t a b u l a r  and  l a t h -  

s h a p e d  c r y s t a l s ,  l ess  t h a n  1 mm. i n  s i z e .  

Q u a r t z  i s  p r e s e n t  i n  s m a l l  i r r e g u l a r  c r y s t a l s  l e s s  t h a n  1 mm. i n  s i z e  

and  i s  a s s o c i a t e d  i n  p l a g i o c l a s e  a r eas .  

C l i n o z o i s i t e  i s  p r e s e n t  i n  l a t h - s h a p e d  c r y s t a l s  u p  t o  1 mm. i n  s i z e .  

I n d i v i d u a l  c r y s t a l s  and  a g g r e g a t e s  are  p r e s e n t .  The e p i d o t e  seems t o  b e  

c r y s t a l l i z i n g  a t  t h e  e x p e n s e  o f  t h e  p l a g i o c l a s e  wh ich  g i v e s  s u p p o r t  t o  t h e  

i d e a  t h a t  t h e  r o c k  has gone t h r o u g h  some h y d r o t h e r m a l  a l t e r a t i o n .  

The o p a q u e s  a r e  o f  two v a r i e t i e s ,  o n e  i s  a d e e p  g r e y  t o  b l a c k  o x i d e  

p r o b a b l y  m a g n e t i t e l i l m e n i t e  and  t h e  o t h e r  i s  a y e l l o w - g r e y  s u l p h i d e .  All 

e x h i b i t  a n  i r r e g u l a r  c r y s t a l  fo rm.  

The r o c k  i s  o n e  of  low g r a d e  and c o u l d  l o o s e l y  b e  d e s c i b e d  a s  a s c h i s t .  

It i s  a member o f  t h e  g r e e n s c h i s t  f a c i e s .  



I 

S e c t i o n  II 8 + 2 5  W 
1 + 2 5 N  

Mode 

P l a g i o c l a s e  65% 
B i o t i t e  1 7 %  
K-spar 3% 
Opaqu es 5% 
Muscovite 3% 
Apa t i t  e 3% 
Unknown 4 %  

D i a  ba s e 

Th i s  rock  i s  a f i n e  g r a i n e d  d i k e  r o c k  of  b a s a l t i c  compos i t ion  

and r i c h  i n  i r o n .  There i s  a d i a b a s i c  t e x t u r e  d u e  t o  t h e  p l a g i o c l a s e .  

The p l a g i o c l a s e  o c c u r s  i n  s u b h e d r a l  c r y s t a l s  o f  l ess  t h a n  1 rmn 

l e n g t h .  h o r t h i t e  c o n t e n t  i s  about  20% (based  on r e l i e f  o f  abou t  

1.55) .  P l a g i o c l a s e  i s  a l t e r i n g  t o  s e r i c i t e  and p o s s i b l y  k a o l i n i t e .  

The b i o t i t e  i s  c l e a r  t o  y e l l o w  g r e e n  p l e o c h r o i c  i n d i c a t i n g  i r o n  

r i c h  a n n i t e .  The g r a i n s  a r e  a p p r o x i m a t e l y  1 mm l o n g  and are  i n t e r -  

l o c k i n g  w i t h  p l a g i o c l a s e .  There i s  a n  unknown m i n e r a l  a s s o c i a t e d  

w i t h  t h e  b i o t i t e  - h i g h  r e l i e f  ( h i g h e r  than b i o t i t e ) ,  r e d  t o  b l u e  

b i r e f r i n g e n c e  and n o n - p a r a l l e l  e x t i n c t i o n .  The m i n e r a l  a p p e a r s  t o  be 

a l t e r i n g  t o  b i o t i t e .  

The K-spar and muscov i t e  a r e  i n t e r s t i t i a l  and a r e  l i k e l y  

secondary.  The opaques a r e  mos t ly  i r o n  o x i d e s  ( m a g n e t i t e ,  h e m a t i t e )  

and a g a i n  show t h e  h i g h  i r o n  c o n t e n t  o f  t h e  r o c k .  

A p a t i t e  o c c u r s  u b i q u i t o u s l y  i n  a c i c u l a r  c r y s t a l s  l e s s  t h a n  a 

mm long  - t h e r e  i s  some doubt as t o  whe the r  t h i s  is a p a t i t e .  



P 

S e c t i o n  I/ 6 + 00 'd 
4 + 0 0 N  

Granod i o r  i t  e 

Mode 

P l a g  i o c  l a s  e 60% 
Kspar 15% 

15% Bio t i t  e ( C h 1 o r i t  e )  
Quar t z  10% 
Pyr i t  e Minor 

T h i s  r o c k  i s  a f i n e  g r a i n e d  g r a n o d i o r i t e  - g r a i n  s i z e  a p p r o x i m a t e l y  

1 mm. A l t e r a t i o n  has t a k e n  p l a c e  w i t h  c h l o r i t e ,  s e r i c i t e  and some 

k a o l i n i t  e e v i d e n t .  

P l a g i o c l a s e  o c c u r s  a s  s u b h e d r a l  crysca1.Z o f  s i z e s  t o  1 mm i n  

30-40 l e n g t h .  Some z c n i n g  i s  e v i d e n t  and  c o m p o s i t i o n  a p p e a r s  t o  b e  An 

( e x t i n c t i o n  a n g l e  and r e l i e f ) .  P o c k e t s  o f  s e r i c i t e  a l t e r a t i o n  and 

some k a o l i n i t e  a l t e r a t i o n  a r e  p r e s e n t .  

K-spar and q u a r t z  o c c u r  i n t e r s t i t i a l l y  r a t h e r  t h a n  d i s t i n c t  c r y s t a 1 ; s .  

B i o t i t e  shows p a l e  y e l l o w  t o  ruddy brown p l e o c h r o i s m  and i s  

p r imary .  C h l o r i t e  a l t e r a t i o n  i s  p r e s e n t .  

P y r i t e  i s  p r e s e n t  i n  t h i c k  s e c t i o n  and t h e r e  i s  a t r a c e  o f  mag- 

n e t i t e  i n  t h i n  s e c t i o n .  

S e c t i o n  il 7 +00 W 5 + 50 N is  a c o a r s e r  g r a i n e d  g r a n o d i o r i t e  

but  h a s  h o r n b l e n d e  - p o s s i b l y  r e l a t e d ?  



S p . # -  5-3 7+00 W 5+50 N 

I 

P l a g  i o  c 1 as  e 
Horn b l  end e 
Quar t z  
S er &c i t  e 
Mic f c  1 i n e  
Opaqu es 
Muscov i t e  
C h l o r i t e  

rr 5 0 %  

25  t 
a0 t 

5- fo 
sd 
3 ;  

t r a c e  
t r a c e  

G r a n o d i o r  i t  e 

15- € 

The r o c k  i s  a c o u r s e  g r a i n e d  r o c k  w i t h  l a r g e  p h e n o c r y s t s  ( 5-10 mm. 1 ,  o f  

h o r n b l e n d e .  The r o c k  is  h o l o c r y s t a l l i n e  w i t h  a homogeneous d i s t r i b u t i o n  

of t h e  m i n e r a l s .  

P l a g i o c l a s e  forms  e u h e d r a l  t o  s u b - h e d r a l  c r y s t a l s  up  t o  3 nun. i n  s i z e .  

The a n o r t h i t e  c o n t e n t  is  31%,  g i v i n g  i t  a c o m p o s i t i o n  of  Andes ine .  The 

c r y s t a l s  a r e  z o n e d ,  b e i n g  more c a l c i c - r i c h  i n  t h e  c e n t e r  o f  t h e  c r y s t a l .  

The i n t e r i o r  of  t h e  c r y s t a l  i s  a l s o  a l t e r i n g  o u t  f a s t e r  t h a n  t h e  b o r d e r .  

Most of  t h e  a l t e r a t i o n  f o r  t h e  Andes ine  i s  f i n e - g r a i n e d  a g g r e g a t e s  o f  s e r i c i t e .  

Hornb lende  fo rms  l a r g e  p h e n o c r y t s ,  up t o  1 c m .  i n  s i z e .  The p h e n o c r y t s ;  

have a p o i k i l i t  i c  t e x t u r e ,  w i t h  p l a g i o c l a s e ,  b i o t i t e ,  and o p a q u e s  as t h e  

e n c l o s e d  g r a i n s  w i t h i n  t h e  p h e n o c r y s t s .  B i o t i t e  seems t o  b e  a n  a l t e r a t i o n  

p r o d u c t  of  t h e  h o r n b l e n d e .  The h o r n b l e d e  c r y s t a l s  a r e  v e r y  i r r e g u l a r  i n  

o u t l i n e  a s  t h e y  a r e  b e i n g  "eaten-away' '  by t h e  b i o t i t e .  Hornb lende  shows 

p l e o c h r o i s m  from p a l e  ye l low-green  t o  l i g h t  g r e e n .  

Q u a r t z  forms  i r r e g u l a r  g r a i n s  up  t o  2 mm. i n  s i z e .  The c r y s t a l s  a r e  

s i t u a t e d  i n t e r s t  i t  i a l l y  between t h e  p l a g i o c l a s e  c r y s t a l s .  

B i o t i t e  forms t a b u l a r  t o  l a t h  shaped  c r y s t a l s  1-3 mm. i n  s i z e .  B i o t i t e  

shows a l i g h t  yellow-brown t o  medium r e d d i s h -  brown p l e o c h r o i s m .  I t  i s  a n  

a l t e r a t i o n  p r o d u c t  of t h e  h o r n b l e n d e .  
0 

M i c f c l i n e  which e x h i b i t s  good t a r t a n - t w i n n i n g  i s  i n  i r r e g u l a r  c r y s t a l s  

up  t o  2 m. i n  s i z e .  It  is i n t e r m i x e d  i n  t h e  areas c o n t a i n i n g  p l a g i o c l a s e  

and q u a r t z .  

? fuscovi te  and c h l o r i t e  a r e  p r e s e n t  i n  small l a t h - s h a p e d  c r y s t a l s  l e s s  

t h a n  1 nm. i n  s i z e .  They seem t c  be  a s s o c i a t e d  w i t h  h o r n b l e n d e  as a n  a l t e r -  

a t i o n  p r o d u c t .  

The opaques  a r e  small i r r e g u l a r  o r  t a b u l a r  c r y s t a l s  less t h a n  1 mm. 

i n  s i z e .  There  a p p e a r s  t o  b e  d a r k  g r e y  m a g n e t i t e  c r y s t a l s  w i t h  steel g r e y  

i l m e n i t e  c r y s t a l s .  The i l m e n i t e  i s  b e i n g  r e p l a c e d  by a reddish-brown r u t i l e  

m d  which i s  pseudomorphed a f t e r  t h e  i l m e n i t e .  

T h e  r o c k  i s  a g r a n o d i o r l t e  which has undergone  a s l i g h t  a l t e r a t i o n .  



S a m p l e  5 - 2  1 0  + 0 0  w 
1 + 5 0 N  

P o r p h y r i t i c  q u a r t z  L a t i t e  

T h i s  r o c k  i s  a p o r p h y r i t i c  v o l c a n i c  r o c k  w i t h  t h e  p o r p h y r i t i c  

c r y s t a l s  b e i n g  q u a r t z  a n d  f e l d s p a r s .  T h e  f e 1 d s p a r . s  a r e  

n o t  e a s i l y  v i s i b l e  i n  h a n d  s p e c i u m .  T h e  m a t r i x  i s  f i n e  

g r a i n e d  a n d  c r y s t a l l i n e  a n d  i s  c o m p o s e d  o f  q u a r t z ,  

a c t i n o l i t e ,  f l e d s p a r ,  b i o t i t e  a n d  m a g n e t i t e .  T h e  f o l l o w i n g  

p r o p o r t i o n s  w e r e  n e a s u r e d .  

P h e n o c r y s t s  

Q u a r t z  

P l a g i o c  l a s e  

K - f l e d s p a r  

r a n g e  

3 0 - 5 0 2  

2 5 - 3  5X 

5-1 0 %  

2 0 - 3  O X  

G r o u n d m a s s  50-707;  

a v e r a g e  

Q u a r t z  5 - 1  5 %  

P l a g i o c l a s e  0 - 8 %  

A c t  i n o l  i t  e 1 3 - 1 8 X  

B i o t i t e  3 - 1 0 %  

0 - 1 0 %  Ma g n  e t i t e 
( +  H e m a t i t e )  

P l a g i o c l a s e  o c c u r s  b o t h  a s  p h e n o c r y s t s  ( m a s .  l e n g t h  

l $  mm) a n d  a s  g r o u n d  m a s s  ( m a s .  l e n g t h  0 . 2  mm). A i l  

p l a g l o c l a s e  i s  s u b h e d r a l  a n d  i s  e l o n g a t e d  p a r a l l e l  t o  

a l b i t e  t w i n s  ( w h e n  p r e s e n t ) .  C o m p o s i t i o n  i s  An 2 2  
d e t e r m i n e d  b y  M i c h e l - L e v y  m e t h o d  ( s l i g h t  p o s i t i v e  

r e l i e f ) .  M i n o r  s e r i c i ~ i c  a l t e r a t i o n  i s  p r e s e n t .  

P o t a s s i u m  f e l d s p a r  o c c u r s  a s  p h e n o c r y s t s  u p  t o  1 %  m m .  

I t  i s  a n h e d r a l  a n d  h i g h l y  c o r r o d e d .  Q u a r t z  i s  g e n e r a l l !  

i n  c o n t a c t  w i t h  t h e  c o r r o d e d  K - f e l d s p a r  c r y s t a l s .  

H o d e r a t e  s e r i c i t i c  a l t e r a t i o n  i s  p r e s e n t .  

Q u a r t z  r a n g e s  c o n t i n o u s l y  i n  s i z e  f r o m  g r o u n d  mass ('3.2mm) 

t o  l a r g e  p h e n o c r y s t s  ( m a x .  s i z e  3 %  m m ) .  S o m e  p h e n o c r y s t s  



S a m p l e  5 - 2  1 0  + 00 \J 

1 + 5 0 N  

C o n t i n u e d  . 

q u a r t z  p h e n o c r y s t s  h a v e  s h a r p  w e l l  d e f i n e d  e d g e s ,  

h o w e v e r  m o s t  a r e  a n h e d r a l .  T h e  q u a r t z  i n  t h e  g r o u n d  m a s s  

i s  a n h e d r a l .  

B i o t i t e  o c c u r s  a s  s m a l l  a n h e d r a l  f l a k e s  u p  t o  0 . 2  m m  

i n  s i z e .  B r o w n  i n  c o l o u r ,  n o  a l t e r a t i o n  p r e s e n t .  

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

1 m m  i n  l e n g t h .  A p r o x i m a t e l y  2 0 %  o f  t h e  a c t i n o l i t e  i s  

s u b h e d r a l .  T h e  a c t i n o l i t e  i s  g e n e r a l l y  s p a c i a l l y  

a s s o c i a t e d  w i t h  b i o t i t e .  

M a g n e t i t e  o c c u r s  a s  s h a r p  e u h e d r a l  c r y s t a l s  u p  t o  . 5 m ~  

i n  s i z e .  M i n o r  a m o u n t s  o f  H e m a t i t e  i s  p r e s e n t  a n d  i s  

a s s o c i a t e d  w i t h  t h e  a l t e r a t i o n  o f  M a g n e t i t e .  

I n  s u m m a r y ,  a p o r p h y r i t i c  v o l c a n i c  r o c k ,  i d e n t i f i e d  

a s  a q u a r c z  l a t i t e  o n  t h e  b a s i s  o f  t h e  p l a g i o c l a s e  

c o m p o s i t i o n .  T h e r e  h a s  b e e n  l i t t l e  a l t e r a t i o n  o f  

t h e  s a m p l e .  

I 



P.O. BOX 39 
8087 N A S H  S T R E E T  
FORT L A N G L E Y  B C 
V G X  I J O  

P H O N E  (604) 8 8 8 - 1  323 

Sample J-1 8+00W 1+50N : Skarn  zone  

T h i s  r o c k  i s  a g r e e n i s h  c a l c - s i l i c a t e  r o c k  composed of  e p i d o t e - c l i n o -  

z o i s i t e ,  c a l c i t e ,  q u a r t z ,  d i o p s i d e ,  and  p r o b a b l y  g a r n e t  i n  t h e  f o l l o w i n g  

p r o p o r t i o n s :  

e p  i d o  t e-c 1 ino  zo i s  i t  e 7 0-7 5% 

c a l c i t e  15-20% 

q u a r t z  1-2% 

d i o  p s i d e  5-1 0% 

g a r n e t  trace 

sphene  t race 

E p i d o t e  has h i g h  b i r e f r i n g e n c e  b u t  i s  c o m p l e t e l y  t r a n s i t i o n a l ,  and  

sometimes zoned i n t o  c l i n o z o i s i t e  w i t h  l o w e r  b i r e f r i n g e n c e .  T h i s  i s  

common i n  r o c k s  of t h i s  t y p e .  The c r y s t a l s  a r e  p o i k i l i t i c  and  e n c l o s e  

s m a l l  g r a i n s  of d i o p s i d e .  G r a i n  s i z e  var ies  f rom 0.1-2mm. E p i d o t e  i s  

g e n e r a l l y  s u b h e d r a l  . 
C a l c i t e  o c c u r s  i n  g r a i n s  up  t o  5 mm i n  s i z e  b u t  more commonly i s  a b o u t  

2m i n  d i a m e t e r .  Ca lc i te  i s  i n  b o t h  v e i n s  and  m a t r i x .  Ve ins  make u p  

a small p e r c e n t a g e  o f  t h i s  r o c k  a l t h o u g h  t h e y  a re  c o n s p i c u o u s  i n  t h i n  

s e c t i o n  and hand spec imen.  

Quar tz  o c c u r s  i n  g r a i n s  lmm long and i s  b o t h  c l o u d e d  w i t h  i n c l u s i o n s  

and c lear .  P o i k i l i t i c  g r a i n s  e n c l o s e  d i o p s i d e  a n d  e p i d o t e ,  and q u a r t z  

i s  s p a t i a l l y  a s s o c i a t e d  w i t h  a few weak ly  b i r e f r i n g e n t  g a r n e t s .  

D i o p s i d e  i s  found a s  v e r y  small ( l e s s  t h a n  0.lmm) g r a i n s  s c a t t e r e d  

th roughou t  t h e  r o c k  as i n c l u s i o n s  i n  a l l  o t h e r  m i n e r a l s .  

The r o c k  has formed under  c o n d i t i o n s  o f  m o d e r a t e l y  h i g h  t e m p e r a t u r e  

( p r o b a b l y  lower  a m p h i b o l i t e  f a c i e s )  i n  t h e  p r e s e n c e  o f  a n  H 0 - r i c h  2 
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P . 0  BOX 39 
8087 N A S H  S T R E E T  
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P H O N E  ( 6 0 4 )  8 8 8 - 1 3 2 3  

Sample J-1 8+0OW 1+50N, c o n t i n u e d .  

f l u i d .  S i m u l t a n e o u s  c r y s t a l l i z a t i o n  o f  c a l c i t e  and  e p i d o t e ,  and 

p r o b a b l y  d i o p s i d e  i s  i m p l i e d  by t h e  i n t e r p e n e t r a t i n g  t e x t u r e  o f  

t h e  c a l c i t e  and  e p i d o t e .  T h e r e  i s  l i t t l e  e v i d e n c e  as  t o  t h e  n a t u r e  

of t h e  o r i g i n a l  r o c k  p r i o r  t o  i t s  deve lopmen t  o f  i t s  p r e s e n t  m i n e r a l o g y .  

G a r n e t  and e p i d o t e  imply t h e  p r e s e n c e  of a n  H 0 - r i c h  f l i u d  p h a s e .  2 

I n  summary, a t y p i c a l  s k a r n  o r  c a l c - s i l i ca t e  m i n e r a l o g y  and  t e x t u r e  

u n d e r  a m p h i b o l i t e  f a c i e s  metamorphism.  

i 
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SAMPLE NO. 

:T 5 020 HN I 9.35 

H P  14.34 

HPN ~.. . - E: ~ 

400 L 10.18 - 

:T14 020 HN 
~~~ ~~ ~~ 

0 3 5  HM 112.45 

H P  I 4.93 __ 

.~ HPN I 9.15 
I 
I 



035 HM 

__ 

H P  

H P N  

_ _  

400 L 
* I n t e r f e r e n c e  n 
# Detected on a 

___ 

HNN 

H P  

_ _  ____ 

. _ _ _ _  

1.85 IS I S  

4.44 23Q 20:) 

1.33 I S  I S  
ited 

:mall s a F p l e  

HNN 

H P  

HPN 

400 L 

jdenotes  Insuf 

c M r .  C .  F i p k e  

18.30 

- ~- 1.28 

1 2 . 2 5  

15.53 

57 - 2 6  

13.09 

18 ,35  

13.15 

6.11 

.c i e n t  ! 

20 

1 2  

< 5  

amp 1 e 

X I  

l 4  I t - .- 

<so 
. -~ .I 

- -  I - -  
14 



BONDAR-ChEGG & COMPANY LTD. 

130 PEMBERTON A V E . .  NORTH VANCOUVER. B.C. PHONE: 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
JUN -9 IW 

- _ _  --___ Extraction _. - -  - 

I 

Report No.- 20 - 643 

Bema I n d u s t r i e s  L t d .  Method ___..~_.~. ~_ ~ ____ From---____ 

Fraction Used Date -___ ~ 

May 3 0 ,  19 a0 

SAMPLE NO. EF 
1 - 060 IP 

2 - 060 IN 
-_ 

2 - 060 I P  
_____ _. - 

3 - 360 IN 

I 3 - 060 IP 

I 5 - 060 IN 
,I 

I 5 - 060 I P  

1 14 - 060 IN 

14 - 060 IP k- 
I 18 - 060 I P  

cc C.F. Minera t 

7-l-x- P Pm 
PPm 

370 4 8 

I 

t 
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130 PEMBERTON AVE., NORTH VANCOUVER,  B.C. PHONE: 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
ReportNo. 20 - 1665 PROJECT: Kelly 

AUG I 9 1980 
Extraction 

Method From Bema Industries 

Fraction Used Date 



103 

1 0 4  

105 

84 26 56 

2 44 37 156 

69 1 9  47 

108  

178 

49 

76 

BONDAR-CLEGG E i  COMPANY LTD. 
- 

130 PEMBERTON AVE., NORTH VANCOUVER, B.C. PHONE: 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
Zxtraction __ Report No. 20 - 1666 PROJECT: KELLY 

Method From R P - L  

‘raction Used __ Date 

[ SAMPLE NO. Mo 
P Pm 

A 
P b  

W 
P Pm REMARKS A U  

PPb 

315 

Pb 
PPm 

I 

I I I 
9 0 .5  I C T  101 - 60 H” I 102 I 1 2  I 52 1125 

102 
I 1 69 1 39 1 625 4 1.5 >2000 2770 1 

14  >2000 

1350 

810 

___ 0.7 

0.3 

0.6 

5 

13 

53 6 0 .6  585 

>2000 

>2000 

193 

32 

68 

280 

345 

785 
._____ 

7 0.2 

0.2 

1 9  

26 2 

I I I 

cc C .  F. M l n e r a l s  



BONDAR-CLEGG & COMPANY LTD. 
130 PEMBERTON AVE..  NORTH VANCOUVER,  B.C. PHONE. 985-0681 T E L E X .  04-352667 

Geochemical Lab Report 

c u  
P Pm SAMPLE NO. 

CT - 4 - 400L 126 

69 I 380 

. 

I 

4 

3 

3 

3 

. -  

2 

18 

- 4 

4 

W 
P Pm 

4 

3 

3 

4 

3 

~~- . 

6 

9 

6 

5 

REMARKS 

I 



NUCLEAR ACTIVATIO’N SERVICES 
1280 MAIN STREET WEST H A M I L T O N  O N T A R I O  C A N A D A  
(418)522-5666 L 8 S  4 K l  

June 25, 1980. 

Bema Industries Ltd., 
5760 - 203wd Street ,  
LANGLEX, B.C., 
V3A 1W3. 
A t t :  Dr. K. Northcote/D. Kelby 

SAMPLE A u  (ppb) As (ppm) 

CT#l-O20HN 30 190 
035HM X 11 
035HP X 1 7  
035HPN 30 23 
0 3 SHNN X 5 5  
0 6 0 I P  X 3 
0601N X 6 
060HM X 4 
060HP X 11 
060HPN ‘ x  50 
0 6 OH” 30 39 

1 150IP X 6 
150IN 20 7 
150HP X 8 

150BHN 66 
400L 30 11 

CT#2-020HN 30 22 
0 3 SHM 20 22 
0 3 5HP X 39 
035HPN X 3 3  
0 3 5HNN X 28 
060IP X 17 
060XN X 8 
060HM 20 17 
060HP X 28 
06OHPN 130 22 
060AHNN 1800 22 
060BHNN 850 17 
150IP 2 0  17 
1 5 0 I N  20 11 
150HP 2 0- 17 
150HN 50 11 

43” 150AHN .2m; \,oo-aoq& 83 

Sb (ppm) 

5 
1 
1 
5 
3 
1 
2 
1 
1 
6 
4 
1 
1 
1 
5 
5 
1 
8 
2 
6 
8 
5 
2 
3 
2 
4 
9 
6 
7 
X 
2 
5 
5 

W ( p p m )  

55 
xx 
xx 

5 
66 
xx 
xx 
xx 
17 
17 

24 0 
xx 
xx 
xx 

1 3 0  
1 1 0  
xx 
1 7  
1 7  
9 

1 7  
2680 

11 
5 

1 7  
17 

2 8 0  
2 9 0  

6 
5 

11 
290 

a 

t cont’d . . . . . 2 



Bema Industries Ltd. -2- June 2 5 ,  1980. 

SAMPLE 

CT#2-4 OOL 
CT%3-020HN 

0 3 SHM 
0 3 SHP 
035HPN 
0 3 SHNN 
060IP 
060IN 
060HM 
060HP 
060HPN 
060AHNN 
060BHNN 
150IP 
150IN 
150HP 
l5OHN 
400L 

CTR5-020HN 
035HM 
035HP 
0 3 5HPN 
03 SHNN 
060IP 
060IN 
060HM 
060HP 
060HPN 
060HNN 
l50IP 
150IN 
l5OHP 
150HN 
400L 

CT#14-020HN 
035HM 
035HD 
035HPN 
035HNN 
060IP 
060IN 
060HM 
O6OHP 

Au (ppb) 

X 
X 
X 
X 
X 
20 
X 
X 
X 
X 
X 
60 
X 
80 
20 
20 
220 
X 
50 
20 
X 
X 
60 
X 
X 
X 
X 
X 

6100 
X 
X 
20 
150 
30 
X 
20 
20 

X 
X 
X 
x -  
X 

20 

55 
22 
11 
28 
22 

220 
3 
4 
5 
22 
22 
39 
35 
3 
2 

11 
35 
6 

12 
5 
19 
16 
6 
8 
7 
5 

18 
13 
23 
10 
8 

15 
42 
21 
19 
14 
45 
24 
14 
17 
5 
8 

3 8  

3 
3 
2 
3 
4 
3 

0.9 
1 
X 
2 
2 

0.5 
0.7 
0.8 
0.8 

2 
0.5 

2 
4 
1 
5 
5 
6 
2 
2 
7 
5 
6 
4 
1 
1 
4 
3 
1 
8 

- 4  
9 
9 
8 
3 
6 
1 
8 

17 
94 
6 
17 
2 

720 
3 
4 
3 

17 
5 

83 
80 
1 
1 
5 

39 
8 

48 
3 
11 
7 

5 
8 
7 

13 
1 2  

4600 
7 
8 

10 
54 0 
16 
28 
5 
7 
4 

450 
5 '  
2 
3 
6 

34 00 ' 

cont'd ...... 3 



Bema I n d u s t r i e s  L t d .  - 3 -  June 25 ,  1980 

SAMPLE - 
CT#14-060HPN 

0 6 OHNN 
150IP 
150IN 
150HP 
l5OAHN 
150BHN 
400L 

CTY18-020HN 
0 35HM 
0 35HP 
035HPN 
0 35HNN 
060IP 
060IN 
060HM 
060HP 
060HPN 
060HNN 

: lS0IP 
150IN 
150HP 
150HN 

CT1118-400L 

30 
X 
X 
20 
X 

3 3 0  
190 
X 
x 
X 
X 
X 
40 
X 
60 
X 

150 
X 
X 
X 
X 
X 

2 4 0  
X 

25 
7 

20 
6 

30 
15 
13 
8 
7 
8 

17 
9 

84 
4 
6 
7 

15 
13 
56 
3 
4 

15 
79 
6 

9 
5 
3 
2 
6 
4 
4 
1 
6 
2 
4 
5 
6 
2 
2 
2 
5 
5 
4 
1 
2 
4 
3 
0.8 

7 
330 

4 
6 
7 

150 
140 
1 
5 
6 

15 
6 

27 
2 
2 
5 

xx 
4 

610 
9 
3 
7 

3 7 0  
5 

Detec t ion  limits based on 1 gr sample = 
20-50 ppb Au 
1 - 5 PPM As 
0.5 - 2 PPM Sb. 

cc: C. FIPKE 

1-5 PPM W ' d .  

CERTIFIED 



NUCLEAR ACTIVATION SERVICES 
1280 MAIN STREET WEST H A M I L T O N  O N T A R I O  CANADA 
(416) 522-5666 L8S 4K1 

J u l y  11, 1980 
1 8  rg80 

Bema Industries Ltd. 
5780 - 203rd St., 
LANGLEY, B.C. 
V3A 1W3. 

ATTENTION : DR. KEN NORTHCOTE/DAVID KELBY 

SAMPLE 

CT4-060 HPN 
CT4-060 HNN 
CT6-060 HPN 
CT6-060 HNN 
CT7-060 HPN 
CT7-060 HNN 
CT8-060 HPN 
CT8-060 HNN 
CT9-060 HPN ' CT9-060 HNN 
CT10,-060 HPN 
CT10-060 HNN 
CTll-060 HPN 
CTll-060 HNN 
CT12-060 HPM 
CT12-060 HNN 
CT13-060 HPN 
CT13-060 HNN 
CT15-060 HPN 
CT15-060 HNN 
CT16-060 HPN 
CT16-060 HNN 
CT17-060 HPN 
CT17-060 HNN 
CT19-060 HPN 
CT19-060 HNN 

! 

Au(PPb) 

xx 
40 
x 
3400 
X 
X 
X 
X 
X 
X 
x 
X 
30 
97000 
X 
20 
X 
X 
X 
21000 
20 
X 
80 
X 
40 
50 

NOTE : 

As (PPM) Sb (PPM) W (PPM) 

xx 
6 

66 
22 
24 

170 
15 

130 
77 

2 30 
11 
88 
14 
22 
11 
24 
67 

130 
27 

4 30 
220 
880 
270 
190 
640 
60 

1 
1 

11 
8 
5 
9 
2 

10 
5 

13 
3 
5 
3 
X 
6 
8 

20 
6 
8 

13 
29%. 
20 
28 
28 
7 
4 

15 
2 0  
16 

1100 
6 

150 
x 
62 
6 

190 
8 

730 
7 

1100 
7 

180 
37 

270 
4 

580 
26 

1700 
8 

440 
990 

8 

Detection l i m i t s  for 2 gram samples 
Au 20 ppb. 
As 1 ppm 
Sb 1 ppm Sb 
W T ppm W 

CERTIFIED ' 
4 / 



S 4 H 9 L E  C R  P P M  

C T # l - l  5 0 k H M  9 . 5  
CT#l -C35H2 143 
C T # 1 - C 6 C VV, 63.0 
C T  a 1-OLOHY I333 
C T t l I - 0  3 5  HVhl 4 0 9  
C T  Y 1-060 HN N 4 1 0  
CT#1-035HP 11 c) 

CT#l-O6@HP 7 2 .  0 
C T # l -  1 SOH0 10.0 
CT # 1-0 3 5 HP r\ 6 1 0  
C T  # l - O 6 8 H F ' N  8 6 0  
C T # l - Q 6 3  ! Y  12.0 
CTtr l -1501 '4 13.0 
C T # l - 0 6 0 I P  P6.0  
CTUl -150 I D  26.0 
CT#1-400L 5460 

- - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ I  

C T # 2 - b O A H Y N  7 2 0  
C T # 2  -06DBH Mh( 470 

CT#2 -035 HM 4 4 0  
C T  C 2 - 06 0 HH 3 6 0  
CT V 2  - 0 20 HN 3 . 0  
CT WZ - 0 3  5 HN N 23.0 
C T # 2  - 0 3 5  HP 16.0 
CT112-060HP 3 7 0  
CT#2-03SHP N 1000 
C T Y 2 - 0 6 0 H P Y  430 
CTWZ-060IN 5 6 0  

C T # l - l 5 9 B H Y  14.0 

CT#2'-060 IP 75.0 
CTfZ-150  I ?  2 3 . 0  
C f  # 5-409 L 65.0 
CT #l+-0  2 OH N 7.0 
CT # S -  150 HN 11.0 
CT#14-03 5 H Y Y  12.0 
CT 155-960 HYN 7 . 5  
CTW14-035he 190 
CTYl4-060HY 96.0 
C T # l 4 - 0 3 5 q P  440 
CTP5-15C)HP 13-0 
CT # 1 4- 0 3 5H P N  2 3 0  
CT#5 - 0 6 O H P Y  600 
C T I - 0 6 0 1  h 460  
CTd5-150IN 16.0 
C T W l 4 - O h O T P  73.0 
C T # 5 - 1 5 O I o  2 2 . C  
CT ;Y3 --I 3c3 L 1 2 0  
CT #- O b O ?  P\Fi 1 Z . C  
C T  #5 -0  20 HN 5 0  3 
CT#3-15GHY s e  5 
C T  # 5  -0 3 5  YN h 3.5 
CT#5-0 3 5 H" 100 
t T  # 5  -06 3H" 53.0 ' CT#5-035H3 3 6 0  
C T  6 5  -06'3 h0 1 6 0  
C T  d 3  - 15'3 HP 7.0 

CJ P P Y  -- --------. 
140 

31.3 
25 .3  
5 5 * 9  
31.9 
67.0 
21.0 
20.0 
3 4 . 0  
69.2 

1 6 0  
9.5 

54.0 
34.0 
45.0 

2 6 0  
55.0 
52.0 

150 
41.0 
39.0 
2c.o 
15.0 
19.0 
32.0 
46.0 
1 9 - 0  
30.0 

110 
26.0 
190 

13.0 
120  

14.0 
33.0 
72.0 
65.0 

120 
28.0 
5 Z . O  
78.0 
35.0 
48.0 
94.0 
42.0 

110 
2 9 . 0  
5 9 . 0  

2 9 0  
14.0 
3 5 . 0  
51.C 
46.C 
4 3 . 0  

2 3 9  

Z N  P P H  PO D O H  AG P P H  Pi3 PPW 

36.9 7 . 0  1.5 34.0 
213 2 . 5, 1.0 28.0 

3 3 . 3  1.0 0.5 9.5 
190 10.0 7.5 2/30 
370 1?.9 18.0 160 

73.0 8.0 2.5  83.0 
170 1.5 1.5 30.0 

2 9 . C  1.0 0.5 19.0 
14.0 9. (0.5 4.5 
72.0 4.c 2.0 49-0 

1 6 0  8 . 5  4.5 81.0 
7 . 5  2.0 3.5 0.5 

25.0 1.5 0.5 2.0 
44.0  1.0 0 0 s  4.0 
56.0 1.5 0-5 5.5 

1 3 0  7.5 2.c 60.0 
110 6 - 5  2.5 69.0 
110 6 . 5  2.5 66.0 

29.0 8.0 1.5 39.0 
1 3 0  8.0 6.0 110 
120 8.0 6.0 9 2 . 0  

17.0 1.0 (0.5 3.5 
21.0 (0.5 16.0 3.0 

-------------------------------------- 

19.0 2 . 5  0 - 5  8.5 
98.0 1 0 0 0  4.0 77.0 

130 11.0 2.5  80.0 
90.0 7 .  5 1.5  43.0 
24.0 6 0  5 0.5 5.0 
9 1 - 0  5 . 0  0-5 7.5  
43.0 5 . 0  (0- 5 3.0 
140 14.9 1 - 5  33.c  
6 . 5  1 . 5  < O m 5  2.5 

0.5 30.0 60.0 26.0 
8.0 4.5 0.5 5 . 5  

47.0 59.0 16.0 160 
53.0 7 . 5  2-5 19.0 
34.0 5.5 1.5 11.0 
4 4 - 0  1 4 - 9  3.0 25.0 
33.0 2.0 3 8 5 4  25.0 
27.0 6 - 0  2.c 12.0 
47.0 9.0 3.0 2E.Q 

4.9 3.0 ( 0 . 5  (0.5 
44.0 6.0 0.5 8.0 
39.c 5.5 0.  5 7 . 5  
59.0 4.0 3.5 7.0 
93.0 12.0 1.3 2 4 . 0  
3 5 . 0  6 - 5  c0.5 4.0 
60.0 9.3 2.c 21.9 
65.0 56.0 3.0 54-0 
55.0 28.9 0 - 5  64.0 
39.0 5.0 1.5 13.0 
32.c 4.0 1.5 13.3 
56.0 6.0 2 - 5  2 4 - 2  
4 2 . 0  6.3 2 . 5  16.2 
4 l . C  35.c 1 .5  21.9 



S A P P L 5  C R  P P M  c u  PPM 

C T  # 5 - 3 3  5HP h 2 0 9  S1.C 

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

CTWS-963 I?: 9. 3 15.0 
CT rf5 - 1 5 3  I X 6 .  C 1Q.O 
C T # 5 - @ 6 0 I P  7 6 ,  0 26.0 
C T S 3 - 1 5 0  IP 14.0 38.0 
CTt12-400L 49.0 1 8 0  
CTt13-363 A H V V  3 2 0  2 2 0  
CT #3 -0  2 C  Hh 5 0 0  4 C . O  
CT# 2 - 1  SCHU 5.0 46.0 
C T a 3 -r) 3 5 t i N  '4 5 - 5  3 4 0  
CT#3 -? 3 5  HU 1 8 0  76.g 
C T # ? - C b O H M  3 8 - 0  6 2 . 0  
CT #3 -0 35  HS 1 3 c  5 9 . 0  
C T  (i7 -0 6C H O  2 1  c 190 
C T  1J 2 -  1 5 0 H P  8.5 15.0 
CT # 3  -@ 3 5 PO Y 2 0 c  80.0 
C T # 3  - 0 6 9 ) H P  N 2c)c  250 
CTd3-06C) I \ '  6.0 14.0 
C ' # 3 - 1 5 3 1 " \ !  14.0 41.9 
C T # 3  -000 I D  1 1 C  29.0 
C T g 1 4 - 4 C 3 C  3 7 - 0  3 5 3  
C T d l 4 -  1SOdH'u 6.0 9 0 - 0  
C T  #I 4- 1 5  i )R H Y  6.0 1 1 0  
CT#15-035HM 29C 83.C 
CT#lB-OZOHN 4.0 110 
CT#lS-O35HWU NSS 420 

) CT#14-060HYY 6 . 5  27.0 
CTU18-035HP 27C 7 3 . 0  
C T # 1'4- 0 6 OLCP 6.0 31.0 
CTI f l4 -  1 5  OH? 11.3 19.0 
C T # l 8 - 0 3 5 H P Y  4 3 0  34.1) 
C T  # 1 4 - 0 6  O Y P  V 4 5 0  1 5 0  
CT #14-  1 5  0 1 N 3.0 65.9 
C T # l 8 - 0 6 0 1  P 61.3 38.0 
C T # 1 4 -  1 5 0 1  P 15.0 29.0  
C T ~ l 8 - 4 0 0 L  11 0 4 6 0  
CT#18-96OHM NSS 47.0 
CT Y18- 150HN 5.0 300 
CT#l8-060H,stU NS S 2 8 0  
C T t f l 8 - 0 6 O Y P  d7.0 35.0 

CT#la-O60YPY 640 2 2 0  
C T I I l 8 - 0 6 0 1  N 6. 0 26.0 
C T # 1 8 -  1 5 0 1  N 4.5 19.0 

C T # l 8 -  1 5  OYP 3 - 5  42.0  

C T # 1 9 - 1 5 0 1  P a. 5 1 1 0  
r J S S  - N 3 T  S U F F I C I € Y T  SAMPLE 

Z Y  P P U  H ~ I  P P M  A\; P P P  p a  P P M  
--------------------_______^________ 

45.0 6 -  5 2.c 17.C 
2S.C 4.0 0.5 2 - 5  
24.0  3.0 0-5 1.5 
3-5.0 3.c 1.c 5.5 
41.0 3.5 3.5 2.c 

1 1 0  34.9 2.0 5g.9 
6 2 . 0  43 .0  3 - 5  4 9 - 3  
95.0 9.2  2.5 1 1 0  
2 9 . 3  4 . 0  0.5 3.3 
74-0 29.3 3.5 54.3 
37.0 7 - 5  2.c 3 2 . 0  
23 .3  4.5 1.0 1c.o 
66 .a  9 - 0  2.5 49.13 
33.0  17-0 2.0 23.3 
2 2 - c  2.5 (0-5 32.0 
63.0 . 6-0 1.5 29.0 
73 .c  53;O 1.3 49-0 
16.0 3 . 5  (0.5 3.5 
5 1 - 2  7.0 <0.5 6 - 0  
43.9 6.5 0.5 1 a . n  
33.0 1 1 - 0  (0.5 25.3 
25.0 Z 0 . G  (0.5 9.5 
21.3 19.0 <0.5 9.5 
130 9.5 2.5 46.0 

11.0 2.5 ( 0 . 5  5.0 
9.c 2 .0  19.0 16.0 

9.5 22.c <o.s 3.5 
74.0 10.0 2 - 5  3 3 . 0  
31.0 25.0 0.5 9.0 
24.0 7.5 (0.5 11.0 
45.0 S . G  0.5 23.C 
44.c 1 4 - 0  2.c 3 3 - 0  
19.0 6.C' <0.5 3.5 
46.0 4.5 (0- 5 0 - 5  
3 4 . 3  2 . 5  (0.5 6.0 

1 8 3  11.0 <0.5 36.0 
39.0 6 . 5  ( 0 - 5  16.0 

(0.5 24.0 93.0 
2 0 c  9.5 1 - 5  5 8 - 0  
1 5 5  7.3 ( 0 . 5  67.0 

13.0 1.0 (0-5 4 .0  
60.0 9.5 2.5 26.0 
1 4 - 0  6.0 < O - 5  7.0 
12.0 3.5 ( 0 . 5  2.0 
39.0 10.0 ( 0 . 5  11.9 

12.0 



- 
X-RuY A S S A Y  L A E O R A T O R I E b  2 5 - A U G - S O  REPORT 8030 R t i o  F I L E  4116-87 P A G E  1 

C R  PPPI C U  P P H  ZN PPH M O  PPH A G  P P H  P 3  P P H  
- .  

S A M P L E  

CT4-063 HPN 1 9 0 0  3 0 0 0  1 6 0 0  (00 5 0 0 5  1200  
--------------------______________I_____------------------------------------- 

CT4-060 HNN 5.0 18.0 1100 100 0.5 23.0 
CT6-060 HPN 1 3 0 0  67.0 28.0 ( 0 . 5  100 24.0 
CT6-060 HNN 80 5 2 0 0 0  15.0 3 0 5  2 0 0  16.0 
CT7-060 HPN 1000 9 5 0 0  1 5 0 0  < O m 5  0 0 5  1100 

CT8-060 HPN 6.0 9 0 5  7.0 (0.5 (0.5 11.0 
CT8-060 HQN 8.0 7 5 . 0  2 3 0  80.0 3.0 400 

CT9-060 HNM 11.0 260 170 43.0 3 0 5  260 
CT10-069 HPN 1100 62.0 1 6 0 0  (0- 5 100 1 5 0 0  
CT10-060 YNN 4 0 5  40.0 140 <00 5 3 0 0  470 

10.0 

CT12-060 H P N  6.0 4 4 0 0  2 9 0 0  ( 0 0 5  0 0 5  8.0 
CT12-060 HNM 4 * 5  1100  110 4 8 . 0  100  2 0 0  
CT13-063 HPN 9 0 0  6900  3 5 . 0  ( 0 0 5  100 1100 

CT15-060 HPN 9.0 1100  1800  < n o 5  0.5 1 1 0 3  
CT15-060 HNN 9.5 33.0 4 7 0 0  ( 0 0 5  3 0 0  22.0 
CT16-060 HPN 1 5 0 0  27 00 300  1 6 0 0  6.0 63.0 
CTl6-060 HNN 1 5 0 0  . 430 1 2 0  8 0 5  2 0 5  220 

' CT17-060 HPN 2 5 . 0  81.0 130 2 0 5  4.0 500 

CT7-060 HNN 8 0 0  3 8 . 0  . 9 0 5  1 9 0  1 0 5  19.0 

CT9-060 H P N  10.0 120 26.0 < 0 0 5  1.5 35.0 

C T l l - 0 6 0  HPN 60 5 4 7 0 0  '1600 (00 5 ( 0 0 5  
C T l l - 0 6 0  WNN 70 5 100 3 2 - 0  ( 0 . 5  2 1 s  43.0 

CT13-060 HNN 40 0 120 130 1100 6.0 4 4 0 0  

CT17-060 HNN 3 0 5  10.0 1000 ( 0 0  5 100 6 1 0 0  
CT19-060 H P Y  4 0 0  220 100 3600 2 . 5  51.0 
CT19-060 HNN 9 0 0  3 8 0  2 9 0 0  7 0 0  100 1 6 0 0  

,- 



SKYLINE LABS, INC. 
SPECIUISTS IN EXRORATION GEOCHEMISTRY 

12090 WEST SOTH PLACE WHEAT RIDGE. COLORADO 80033 TEL.: (303) 424-7718 

REF'Ol iT OF A N A L Y S I S  

. 
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CONVENTIONAL SILT RESULTS 
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BONDAR-CLEGG & COMPANY LTD. 
PHONE: 985-0681 TELEX: 04-352667 

E 
130 PEMBERTON AVE.. NORTH VANCOUVER, B.C. 

SAMPLE NO. % k P  SAMPLE NO. W 

CT 101 A 1 4  < 1 4 W A S l a u / Z  

102 34  1 2 3 

103 30 3 6 4 

104 41 < 1 3 5 

LO5 93 7 6 6 

106 4 < 1  2 7 

107 23 1 I $ 

108 /l 199 10 9 GUD 

108 #2 53 3 4 rn 
109 73 3 9 

110 112 6 6 

111 66 2 4 

112 12 a 3 6 

1U 645 e 1 4 

1 14 605 3 i 

115 57 S 6 

117 100 10 8 

118 80 7 0 

119 85 12 7 

\ a 120 6a 10 

121 6Q 6 3 

122 55 7 9 

I 

1 3 5  27 7 1: 

Geochemical Lab Report 
. rtraction Report No. 20 - 12# -1 80- muy 
tlethod From - 4  tAlh.tri.a 

W CPItr b P P I  

122 u 33 

i56 8 4Q 

102 69 63 

82 u 23 

68 10 12 

58 10 10 

62 6 11 

29 2 3 

57 9 6 

I I 

raction Used Date July 21, 19 SO 



L 

i 

12s 

126 

127 

128 

129 

UQ 

U1 

) 

1 

1-01  

I 

6 

42 4 5 

42 3 4 

7 t  2 12 

51 1 4 

52 2 4 

90 8 6 

27 7 S 

46 2 6 



I a BONDAR-CLEGG & COMPANY LTD. 
-.\ ' 130 PEMBERTON AVE. ,  NORTH V A N C O U V E R ,  B.C. PHONE. 985-0681 T E L E X  04-352667 

Geochemical Lab Report 
20 - 1 7 1 5  PROJECT:  80-08  KELLY 

SEP I 6  
- xrraction--. __ - __  - - __ __ - - ____ ____ Report No _. 

1 SAMPLENO. SAMPLE NO. 

GLASGOW 1 

2 

3 

4 

.. . .- - . - -. __ . 

. .- . . .  

GLASGOW 1 
.. . .- - . - -. __ . 

2 
. .- . . .  

3 

4 

0 . 2  

0 . 2  

0 . 2  

0 . 2  

5 I 0 . 2 1  5 1  

6 I 0 2  
.. __-- 

I 7 I 0 2  < 5  I . -___ 
1 I I I 

e t e c t e  - 
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A P P E N D I X  V 

STATEMENT O F  Q U A L I F I C A T I O N S  



STATEMENT OF QUALIFICATIONS 

I, DAVID A. KELLY OF BEMA INDUSTRIES LTD. DO HEREBY 
CERTIFY THAT : 

1. I am a graduate of the University of Dublin (Trinity 
College), Ireland, with a B.A.mod. Honours Geology, 
1979. 

2. Since graduating my experience includes a position as 
a laboratory technician processing geochemical samples 
and as a geologist with Cominco Europe Ltd. 

3. I joined Bema Industries Ltd. in early 1980 as a geologist. 

4. I am a registered member of the Irish Geological 
Association. 

5. I personally examined the C.T. 1-23 claim group f r o m  
4 April 28th, 1980 to July 4th, 1980 and am the author of 

the accompanying report. 

Signed: A . 1 4 .  
D.A. Kelly, d.A.mod. 
Geologist 

Date: October 17. 1980 



QUALIFICATIONS OF FIELD STAFF 

Ken Hansen has had five years experience in mining 
exploration through employment with Stokes Exploration Management 
Company, Glen Whyte Geophysics Consultant and Dupont. He has 
been with Bema Industries Ltd. for 1% years. His experience 
includes linecutting, soil and silt sampling, staking, camp 
construction, trenching and sampling. He has also worked as 
navigator and sample crew leader on G.S.C.-MEMPR regional 
geochemistry surveys. 

Robert H. Rainbird has graduated with a B.Sc. Honours 
Geology from Carleton University in 1 9 8 0 .  His experience 
since 1 9 7 8  includes summer seasons with the Ontario Ministry 
of  Natural Resources, Ontario Geological Survey and Gulf 

1 Canada. He joined Bema Industries Ltd. as a geologist in 
1 9 8 0 .  



APPENDIX I V  

WHOLE ROCK RESULTS 



w 

GEOCHEMICAL ANALYSTS & ASSAYERS 

2225 S. SPRINGER AVE.. 
BURNABY, B.C. 
CANADA 
TELEPHONE: 2946910 
AREA CODE: 6W 



GEOCHEMICAL ANALYSTS a, A S ~ A Y E R S  

2225 S. SPRINGER AVE.. 
BURNABY. B.C. 
CANAOA 
TELEPHONE. 2996910 
AREA CODE: 604 

CERTIFICATE: 6 0 2 9 3 - 
INVOICE NO. : 
DATE RECEIVED: __ 
DATE ANALYZED: J c/ c y2,, / 9 f 0  



APPENDIX V I  

COST STATEMENT 



STATEMENT OF QUALIFICATIONS 

I ,  KENNETH E .  NORTHCOTE OF BEMA INDUSTRIES L T D .  DO HEREBY 

CERTIFY THAT: 

1. I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 
and h o l d  t h e  f o l l o w i n g  d e g r e e s :  

B . A .  Honours Geology,  1 9 5 3  
M.Sc. Geology, 1 9 6 1  

Ph.D. Geology,  1968 

2 .  I am a member o f  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  E n g i n e e r s  
of  t h e  P r o v i n c e  o f  B r i t i s h  Columbia.  

3. I have p r a c t i s e d  a s  a p r o f e s s i o n a l  G e o l o g i s t  s i n c e  1953,  
g a i n i n g  a wide v a r i e t y  o f  g e o l o g i c a l  e x p e r i e n c e  w i t h  
p e t r o l e u m  companies ,  min ing  companies  and F e d e r a l  and 
P r o v i n c i a l  governments .  

4 .  I have no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  p r o p e r t y  
o r  s h a r e s  o f  Canada Tungs ten  Mining C o r p o r a t i o n  L i m i t e d ,  
n o r  do I e x p e c t  t o  r e c e i v e  any such  i n t e r e s t .  

5 .  I have s u p e r v i s e d  t h e  1 9 8 0  summer f i e l d  program on t h e  
C . T .  c l a i m  group and approved  t h e  accompanying r e p o r t  
f o r  s u b m i t t a l  f o r  a s s e s s m e n t  p u r p o s e s .  

S i g n e d :  

D a t e :  Oc tobe r  1 7 .  1980 



STATEMENT OF EXPENDITURES ---- 

PERSONNEL 

K.E.  N o r t h c o t e ,  Ph.D. 
Geological  S u p e r v i s o r  

D . A .  K e l l y ,  B .Sc .  
Geo log i s t  

K .  H a n s e n  
F i e l d  T e c h n i c i a n  #1 

R. R a i n b i r d  
S e n i o r  G e o l o g i c a l  A s s i s t .  

C.T.  M i n e r a l  C l a i m s  
May 22 - J u l y  8 ,  1 9 8 0  

P. A d a m s  
Geological  A s s i s t .  #1 

D. P o w e l l  
F i e l d  T e c h n i c i a n  # 2  

S. B u t l e r  
G e o l o g i c a l  A s s i s t .  # 3  

P. Newton 
Cook 

Dates Worked 

A p r i l  2 8  - J u n e  2 2 ,  
11 d a y s  @ $ 3 7 5 . 0 0 / d a y  

A p r i l  28  - A p r i l  30 ,  
3 d a y s  @ $ 1 1 0 . 0 0 / d a y  

May 1 - J u l y  4 ,  
2 5  d a y s  @ $ 1 7 5 . 0 0 / d a y  

May 2 1  - J u n e  2 8 ,  
9 d a y s  @ $ 1 5 0 . 0 0 / d a y  

May 22  - J u l y  8 ,  
29  d a y s  @ $ 1 1 0 . 0 0 / d a y  

May 22 - J u l y  8 ,  
2 1  d a y s  @ $ 9 5 , 0 0 / d a y  

May 2 1  - J u l y  4 ,  
9 days @ $ 1 1 0 . 0 0 / d a y  

May 2 1  - J u l y  8 ,  
20 days  @ $ 8 5 . 0 0 / d a y  

May 22  - J u l y  8 ,  
31 days @ $ 9 5 . 0 0 / d a y  

$ 4 , 1 2 5 . 0 0  

330.00 

4 , 3 7 5 . 0 0  

1,350.00 

3,190.00 

1 , 9 9 5 . 0 0  

990.00 

1 , 7 0 0 . 0 0  

2 , 9 4 5 . 0 0  

$ 2 1 , 0 0 0 . 0 0  

CONSULTANTS 

B l e v e r - L o c k w o o d  M o u n t a i n  J u n e  5 - J u n e  1 7 ,  
C o n s u l t a n t s  1 3  d a y s  @ $ 1 6 5 . 0 0 / d a y  

C. F . Minera 1 Resources A p r i l  24  
L t a .  ( C .  F i p k e ,  G e o c h e m i s t r y  1 d a y  @ $ 3 0 0 . 0 0  

S p e c i a l i s t )  

$ 2 , 1 7 1 . 5 5  

3 0 0 . 0 0  

$ 2 , 4 7 1 . 5 9  



FOOD AND ACCOMMODATION 

Meals 
Groceries 

April 24 - J u l y  4 
May 21 - July 28, 
8 men @ $lO.ll/day/man 

$ 54.72 

1,597.38 

April 23 - June 22; 
8 men @ $35.20/day 

Lodging 
- 385.88 

$ 21037.98 

SUPPLIES 

Camp supplies May 22 - J u l y  8, 
8 man camp $ 158.85 

430.49 Geochemical supplies May 22 - July 8, 

Geological supplies May 22 - July 8, 
Maps, equipment, etc. 350.97 

$ 940.31 

'I TRANSPORTATION 
I 

Fixed Wing April 28 - April 30, 
500 miles @ $1.50/mile $ 337.50 

April 28 - April 30, 
420 miles @ $1.35/mile 264.15 

May 2, 
380 miles @ $3.15/mile 538.65 

June 6, 
240 miles @ $1.45/mile 156.60 

July 8, 
765 miles @ $3.90/mile 654.07 

$ 1,950.97 
- 

4x4 Crew cab May 22 - June 22 
$925.00/month $ 969.30 

201.05 Main tenance/Opera tion May 22 - June 22 
$ 1,170.35 



He1 icop ter April 29 - June 19 
82.9 hours @ $350.00/hour 
(Plus fuel) 

June 20 - July 4, 
16.5 hours @ $325.00/hour 
(Plus fuel) 

GEOLOGICAL 

McElhanney Surveying & Pencil manuscript mapping 
Engineering Ltd. 

Orthophotomapping 

Vancouver Petrographics August 22 
9 thin sections @ $5.00/ea 
9 reject slices @ $.75/ea 
9 rock feldspar @ $.75/ea 
Petrographic report 1 ASSAY AND GEOCHEMICAL 

BondaF-Clegg & Co. 8 silt samples for Cu, Pb, 
Zn, MO, Ag @ $4.65 
39 silt samples for Cu, Mo 
@ $2.40 
39 silt samples for  W 0 3  
@ $3.75 
11 silt samples for Cu, Mo 
@ $2.40 
11 silt samples for W03 
@ $3.75 
12 silt samples for Nb 
@ $3.50 
6 silt samples for F 
@ $3.75 
47 silt samples for Sn, Nb 
@ $6.25 

$14,346.90 

2,673.00 
$17,019.90 

$17,725.00 

14,094 * O O  

$31,819.00 

$ 43.00 
6.75 
6.75 

261.00 
$ 319.56 

$ 41.20 

93.60 
146.25 

26.40 

41.25 

42.00 

22.50 

347.05 



, 

Skyline Labs I n c .  

26 silt samples for Cr 
@ $3.00 
26 silt samples f o r  Cut Zn, 

97 silt samples *for Cr 
@ $.50 
100 silt samples f o r  Cu, 
Zn, Mo, Ag, Pb (3 $.50 

Mo, Ag, Pb @ $.50 

17 silt samples for  Mo 
@ $2.00 

Rossbacher Labs. Ltd. 42 silt samples f o r  Cu, Mo 
@ $9.50 
42 silt samples f o r  W03 
@ $8.00 
22 silt samples f o r  Au/Ag 
@ $9.00 

) Nuclear Activation 
Services 

26 silt samples f o r  W, As, Sb, 
Au by INAA @ $6.50 

100 silt samples f o r  Au, As, Sb,  
W by INAA @ $6.50 

C.F. Mineral Resources 27 heavy mineral samples 
- 6 orientation @ $125.00 
- 21 reconnaissance @ $43.00 

F K E I G H T  

$ 78.00 

91.00 

48.50 t 

350.00 

! 39.18 

399.00 

336.00 

198.00 

169.00 

650.00 

750.00 
903.00 

$ 4,825.68 

May 24 - July 2 

RENTALS 

$ 185.82 

8 man camp 41 days (3 $70.00/day; May 21 - June 30 
Survey equipment - 545 weeks @ $250.00/week 

Radio telephone - 545 weeks @$50.00/week 

$ 1,291.50 

618.75 

123.75 
$ 2,034.00 

f 



COMMUNICATIONS 

Walkie T a l k i e s  - May 
T e l e p h o n e  - April - J u l y  

REPORT PREPARATION 

$ 2 4 3 . 3 6  

1 8 5 . 5 6  

$ 4 2 8 . 9 2  

P e r s o n n e l  t i m e ,  d r a f t i n g ,  etc. $ 5 , 1 9 6 . 2 8  

TOTAL STATEMENT OF EXPENDITURES $ 9 1 , 4 0 0 . 3 0  - 

i 










