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SUMMARY 

The S a l a l Creek Molybdenum Property i s underlain by a 
d i f f e r e n t i a t e d g r a n i t i c stock intruding the Coast Range 
Plutonic Complex. Much of the stock, which covers an 
area of approximately 35 square miles, i s strongly i r o n 
and managanese stained and i s intensely fractured. 

Molybdenite i n quartz veins, quartz + p y r i t e veins, 'dry 1 

veins, along j o i n t s and, r a r e l y , disseminated occurs i n an 
arcuate zone 7 miles long by 1 mile wide. Swarms of acid 
dykes are concentrated i n the ce n t r a l and south portions 
of t h i s zone. 

The best molybdenite occurrences are located along the most 
complex, i r r e g u l a r contacts between the coarse and fin e 
grained phases of the stock -(e.g. at Lost Creek and Fl o a t 
Creek). 

Analyses of structures indicate a strong NE-SW preferred 
o r i e n t a t i o n within the area of best mineral occurrences 
( T r a i l Creek to Lost Creek). Molybdenite bearing quartz 
veins are dominantly c o n t r o l l e d by t h i s s t r u c t u r a l trend. 

Wall rock a l t e r a t i o n i s more intense, within the same area, 
than anywhere else i n the stock. A possible a l t e r a t i o n 
zoning pattern has been detected which suggests that, be
tween T r a i l Creek and Cornice Creek, a distance of 8,000 
feet, a possible ore zone i s being approached. 
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Midway between T r a i l Creek and C o r n i c e C r e e k , i s F l o a t 
Creek where m o l y b d e n i t e o c c u r s t h r o u g h o u t 1,500 v e r t i c a l 
f e e t , and where m o l y b d e n i t e a l o n g j o i n t s and i n minor 
s t o c k w o r k s becomes abundant a t h i g h e r e l e v a t i o n s . 

I n t h i s area volcanic flows and i c e obscure much of the 
stock above 6,750 feet. A strong p o s s i b i l i t y e x i s t s 
that molybdenite of ore grade occurs beneath the volcanic 
capping. 

RECOMMENDATIONS 
1. A minimum of 6,000 feet of diamond d r i l l i n g should be 

ca r r i e d out on the property. The target area i s that 
portion of the stock underlying the volcanic and s e d i 
mentary sequence between Flo a t Creek and the head of 
T r a i l Creek. 

Although t h i s has always, been considered the prine 
target area i t has never been d r i l l e d , p r i m a r i l y be
cause of the rugged nature of the south face. 

The writer recommends d r i l l i n g at approximately 160° 
azimuth, at -40° from the head of T r a i l Creek f o r the 
following reasons: 

a) The or i e n t a t i o n should best i n t e r s e c t an expected 
highly i r r e g u l a r contact and the north dipping 
vein sets. 

b) D r i l l set-ups and access should be s t r a i g h t forward. 
c) Water can be pumped ei t h e r from 

1. T r a i l Creek - 2,000* SW and 700 1 below 
or 2. Big Creek - 7,000' NE, at approximately the 

same elevation. 

. . . i i i 
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The f i r s t hole should be d r i l l e d u n t i l at l e a s t 200' of 
the coarse grained phase has been intersected. Contingent 
upon the decision to d r i l l , the writer further recommends 
that: 

2. A program of thin section study be c a r r i e d out to exam
ine the a l t e r a t i o n more p r e c i s e l y . 

3. The study of s t r u c t u r a l data c o l l e c t e d i n 1970-71 can 
be completed. 

4. A l e g a l survey be c a r r i e d out on the Best, Bat, and 
B a l l claims. 

5. Discussions be held with interested p a r t i e s i n the 
Pemberton area on the p o s s i b i l i t y of contructing an 
access road on a shared-cost basis. 

6. Depending upon timing of a d r i l l i n g program the 
following a d d i t i o n a l work be c a r r i e d out on the 
property: 

a) I f snow le v e l s permit, d e t a i l e d mapping of the 
cirque area at the head of T r a i l Creek. 

b) Expansion of the rock geochemical study f o r 
trace metals to define zones of enrichment. 

c) Trenching program be conducted over the s o i l 
anomalies i n the Lost Creek area. 

d) Further d e t a i l e d mapping and rock geochemistry 
be c a r r i e d out i n the Red H i l l area. 

If the above work were c a r r i e d out a d d i t i o n a l assessment 
could be applied and c a s h - i n - l i e u payments kept to a min
imum. 
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INTRODUCTION 

D u r i n g 1971 a program of g e o c h e m i s t r y , g e o p h y s i c s , and 
g e o l o g i c a l mapping on a scale of 1" t o 1,000' was c a r r i e d 
out on the S a l a l Creek Molybdenum property. The 1971 
program extended d e t a i l e d mapping, begun i n 1970, to cover 
the entire S a l a l Stock and included reconnaissance geological 
mapping of ground acquired i n 1970 to the south and south
west of the S a l a l Stock. In a l l , an area of approximately 
40 square miles was mapped during the season. Geochemistry 
was l i m i t e d to a small study of rock geochemistry, completed 
i n May, and routine sampling of s o i l , s i l t s , t a l u s , and rock. 
An o r i e n t a t i o n ground magnetic survey was conducted over a 
small part of the property. Work i n the f i e l d ended on 
September 27th, 1971. 

Two crews of two men each were engaged i n the mapping program. 
The number of personnel was increased from time to time as 
the need arose. (See Appendix 1). 

Fly camps were established at a number of l o c a l i t i e s during 
the summer to allow access to various parts of the property. 
The camps were supplied and moved by chartered h e l i c o p t e r . 

Rock samples f or petrographic examination, grab and contin
uous chip samples for assay, and bulk samples from the var
ious phases of the stock were c o l l e c t e d during the season. 

LOCATION AND ACCESS (See F i g . 1) 

The S a l a l Molybdenum Property i s located on S a l a l Creek, a 
tr i b u t a r y of the L i l l o o e t River, approximately 40 miles by 
a i r northwest of Pemberton, B.C. I t l i e s within t y p i c a l l y 
rugged t e r r a i n of the Coast Range Mountains. Elevations 
within the property vary from 3,500' to 8,200'. 

r . » 2 
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The lower parts of the property a r e h e a v i l y timbered to 
approximately 4,500'. From 4,500' dense bush i s present 
but thins out u n t i l a t approximately 6,000' only l i c h e n , 
moss and occasional stretches of alpine g r a s s a r e present. 
Above 6,000' much of the ground i s covered by g l a c i a l 
debris and moraine. Numerous g l a c i e r s and permanent snow-
f i e l d s e x i s t on the property. 

Outcrops are mainly confined to deeply i n c i s e d creeks, prom
inent ridges and the steep southern face of the stock from 
T r a i l Creek to Cornice Creek. 

Movement within the property i s generally slow and at times 
hazardous due to the strong r e l i e f and fractured nature of 
the rock. 

Access to the property i s by helicopter from Pemberton Meadows 
25 miles away. As i n the past the Van Loon farm was used as 
a staging area for operations at S a l a l Creek. Movement of 
personnel and supplies was c a r r i e d out using a B e l l Jet Ranger 
chartered from Okanagan Helicopters. 

COMMUNICATIONS 

Communication was maintained with the Van Loon farm by means 
of Spilsbury T i n d a l l SBX 11 sing l e sideband, battery-operated 
radios. Within the property, w a l k i e - t a l k i e hand sets were 
used for a l i m i t e d period. Their usefulness was, however, 
li m i t e d to d i r e c t l i n e of sight communication. 

.3 
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PREVIOUS WORK 

Work p r i o r t o 1970 w i t h i n t h e S a l a l Creek S t o c k has been 
summarized i n e a r l i e r r e p o r t s ( M u s t a r d , 1966: S t e p h e n s , 
1970a). I n t h e past, diamond d r i l l i n g has been c a r r i e d out 
on t h e property by two companies. I n 1964 Norpax Nickel 
Mines Ltd. d r i l l e d two holes. One set-up, within F l o a t Creek, 
was forced to withdraw because of rock s l i d e s , the other 
set-up, at the base of the mountain, was too f a r from the 
target area and was abandonded. No s i g n i f i c a n t r e s u l t s were 
obtained from e i t h e r hole. 

In 1966 Southwest Potash Corporation d r i l l e d a t o t a l of 
7,000' i n eight holes, mainly for geological information. 
D r i l l i n g was c a r r i e d out i n four widely spaced l o c a l i t i e s 
(Glacier Island, Mud Lake, Plug G l a c i e r , Big Creek). MoS2 

values were generally low. The best r e s u l t s were obtained 
from the Plug G l a c i e r l o c a l i t y , below Red H i l l . The F l o a t 
Creek area was not d r i l l e d i n 1966 because of adverse weather 
conditions. 

During the winter of 1970 a preliminary petrographic report 
was prepared from a l i m i t e d number of rock samples c o l l e c t e d 
from the major rock types encountered during the 1970 mapping 
program (Stephens, 1970b). In addition, other samples were 
used i n a geochemical program by Barringer Research Ltd. i n 
order to attempt to trace the d i f f e r e n t i a t i o n h i s t o r y of the 
S a l a l Creek pluton and to aid i n locating a hidden ore body 
(Smee, 1971: Bradshaw, 1971). The r e s u l t s of these studies 
are referred to i n a l a t e r section of t h i s report. 

Also during 1970, a 1" to 1,000' topographic map which i n 
cludes most of the area of the S a l a l Creek Stock was pre
pared for Cerro Mining Company of Canada Limited by Lock-
wood Surveys Ltd. from a e r i a l photographs and a previous 
c l a i m survey. 

5 
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During the summer of 1970 s i l t and talus samples were 
co l l e c t e d from a l l of the streams draining S a l a l Creek 
stock. Subsequent analyses of these samples indicated 
several areas with anomalously high Mo and Cu concen
t r a t i o n s . In October, 1970, claim staking by Cerro 
Mining Company of Canada Limited was undertaken to gain 
control of these anomalous areas. A t o t a l of 234 f u l l 
s i z e claims and 3 f r a c t i o n a l claims were staked. 

PROPERTY 

The S a l a l Creek Molybdenum Property consists of the 
following 345 f u l l s i z e and 7 f r a c t i o n a l Mineral Claims 
(see F i g . 2) a l l located i n the L i l l o o e t Mining D i v i s i o n . 

CLAIM NAME RECORD NUMBER 
R 1-32 T 24121-24152 
EE 1-15 24419-24433 
EE 17-30 24435-24448 
EE 31-47 24746-24762 
EE 48 Fr. 27632 
EE 49 F r . 27633 
Plug 9-12 25667-25670 
Plug 19-24 25677-25682 
Bat 1-6 33454-33459 
Bat 7 Fr. 33460 
Bat 8-9 33461-33462 
BatlO-14 34151-34155 
Bat 15 Fr. 34156 
Bat 16 Fr. 34157 -
B a l l 1-15 33463-33477 
B a l l 16 F r . 33478 

.. .6 
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CLAIM NAME RECORD NUMBER 
B e s t 1-14 34056-34069 
B e s t 15-51 33937-33973 
B e s t 52-68 34070-34086 
B e s t 69-88 33974-33993 
B e s t 89-104 34087-34102 
B e s t 105-116 33944-34005 
B e t a 1-6 34006-34011 
B e t a 7-11 34103-34107 
B e t a 12-27 34012-34027 
B e t a 28-32 34108-34112 
B e t a 33-44 34028-34039 
B e t a 45-46 34113-34114 
B e t a 47-50 34040-34043 
B e t a 51-56 39115-34120 
B e t a 57-68 34044-34055 
B e t a 69-74 34121-34126 
B e r g 1 F r . 34127 
B e r g 2-16 34128-34142 
B e r g 17-32 33921-33936 
B e r g 33-40 34143-34150 

REGIONAL GEOLOGY 

L i t t l e i s known about the regional geology i n the v i c i n i t y 
of the S a l a l Creek Stock. Regional mapping of the Pemberton 
1:250,000 map sheet ( N.T.S. 92 J ) i s cu r r e n t l y underway by 
the Geological Survey of Canada as part of the Coast Mountain 
Mapping Project, and i s due to be completed i n 1973. The 
S a l a l Creek area i s shown on the Geologic Map of Canada (1968) 
as undivided Coast Range Intrusives. 

.. .7 
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A report by C.E. Cairnes (19 24) on t h e geology of the Pemberton 
Area describes the Coast Range Intrusives as hornblende-bearing 
granodiorites, quartz d i o r i t e s , and d i o r i t e s . There i s evidence 
that the L i l l o o e t River i s located along a large shear zone 
which i s also a zone of earthquake epicenters. In addition, 
the Bridge River, located to the north of S a l a l Creek provides 
another l i n e a r element p a r a l l e l to the L i l l o o e t Lineament. 

Recently a paper was presented at the CIMM Annual Western 
meeting i n which the s i g n i f i c a n c e of the junctions of thermal 
zones and major f a u l t s was discussed. I t was pointed out that 
the Britannia Beach Mines i s located at the south end of the 
Squamish Thermal Zone, where i t i s intersected by the Axia'l 
Thermal Zone, and that the north end of the Squamish Thermal 
Zone i s crossed by the L i l l o o e t Thermal Line at Bridge G l a c i e r . 
The S a l a l Creek Stock i s approximately 3 miles S.W. of Bridge 
G l a c i e r . (Thermal Zones of the Coast Mountains - Their Tectonic 
and Economic Si g n i f i c a n c e , by Dr. R.R. Guilbert) 

A l i n e of T e r t i a r y to Recent volcanic centers which extends 70 
miles from Squamish to the north of S a l a l Creek, passes through 
the property. A recently published paper states:.."there i s 
an association of most major molybdenum deposits of a l l ages 
with Miocene or younger volcanic centers (Adanac, B r i t i s h 
Columbia Molybdenum, Boss Mountain, S a l a l Creek)" (Brown, et a l 
1971). 

The Coast Range Intrusive Complex, into which the S a l a l Creek 
Stock was emplaced, i s probably Jur a s s i c to Upper Cretaceous i n 
age (Cairnes, C.E., 1924; Roddick, J.O., 1965). Many of the 
young plutons, which have been determined as Upper Cretaceous 
to Early T e r t i a r y i n age, have been intruded along the east 
margin of the complex. The S a l a l Stock, which also l i e s along 
the east margin of the complex, i s therefore assumed to be 
Upper Cretaceous to Lower T e r t i a r y i n age. 

.8 
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Most, i f not a l l , of the S a l a l Creek Stock was covered by i c e 
during the Pleistocene g l a c i a t i o n . G l a c i a l s t r i a e have been 
found at elevations up to 7,9 00 feet. The area has undergone 
active erosion since the time of maximum ice coverage and 
g l a c i a l sediments are found at present only along the major 
va l l e y f l o o r s and beneath the volcanic flows at the head of 
Float Creek. 

PROPERTY GEOLOGY (See Fig s . 3,4,) 
The S a l a l Creek stock which intrudes the Coast Range Plutonic 
Complex i s a roughly c i r c u l a r body, 35 square miles i n area*, 
composed e s s e n t i a l l y of a coarse grained marginal phase sur
rounding a f i n e grained core phase. Other d i f f e r e n t i a t e d 
phases l o c a l l y occur within the stock. 

In places volcanics and g l a c i a l sediments form a capping to 
the stock. 

G r a n i t i c Rocks - S a l a l Creek Stock 
The g r a n i t i c rocks of the S a l a l Creek Stock are divided i n t o 
four major types. These are: 

1) Coarse-Grained Phase 
2) Medium-Grained Phase 
3) Fine-Grained Phase 
4) Fine-Grained Quartz Feldspar Porphyry 

For d i s t r i b u t i o n of these types r e f e r to F i g . #3. 

Coarse-Grained Phase (Unit 2 ) 
Around the border of the stock i s a rim of coarse-grained 
b i o t i t e (and hornblende) bearing quartz monzonite. The aver
age grain siz e of t h i s coarse-grained phase i s 2.0 - 2.5 mm. 
The rock varies i n texture from equigranular to p o r p h y r i t i c . 
Average phenocryst length i n the p o r p h y r i t i c areas i s 3.0 -
3.5 mm. The approximate modal composition of the coarse-grained 
phase i s : 

.9 
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Q u a r t z 33.0% 
K - F e l d s p a r 
P l a g i o c l a s e 
B i o t i t e 

32.0% 
32.0% 
3.0 - 5.0% 

The plagioclase i s o l i g o c l a s e i n composition (Ab^g). The 
b i o t i t e content i s variable and seems to increase s l i g h t l y 
toward the contact with the surrounding Coast Range rocks. 
In addition, minor amounts of hornblende are encountered 
toward the margin of the stock. 

Mafic r i c h inclusions are l o c a l l y abundant i n the coarse
grained phase. They are sub-rounded, have an average s i z e 
of 1 f t x 2 f t . and are usually found i n the v i c i n i t y of the 
Coast Range contact. Numerous inclusions are, however, 
found i n two areas closer to the core of the stock: 

a) at Lost Creek at 6,800 f t . elevation i n the Coarse-
Grained Phase, 

b) i n the S.E. corner of Windy G l a c i e r at 7,300 f t . e l e 
vation i n the Fine-Grained Phase. 

Medium-Grained Phase (Unit 3) 
A medium-grained equigranular to p o r p h y r i t i c quartz monzonite 
phase i s i n t e r m i t t e n t l y present at the contact betweeen the 
coarse-grained rim f a c i e s and the fine-grained core f a c i e s of 
the stock. The medium-grained phase, when present, seems to 
be t r a n s i t i o n a l between the coarse and fine-grained phases. 
A large area of medium-grained rock i s present i n the v i c i n i t y 
of Lost Creek. On the basis of a s i n g l e t h i n section, t h i s 
medium-grained phase seems to be c l o s e l y r e l a t e d to the coarse
grained quartz monzonite. The average grain s i z e i s 1.0mm 
and the modal composition i s : 

Quartz 33.0% 
K-Feldspar 31.0% 
Plagioclase 33.0% 
B i o t i t e 2.0% 

The plagioclase i s o l i g o c l a s e (Ab ?,) i n composition. 
10 
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Further t h i n section study i s needed to adequately resolve the 
r e l a t i o n s between the medium-grained phase and the adjacent 
rock types. 

Fine-Grained Phase (Unit 4) 
The core of the S a l a l Creek stock i s composed almost e n t i r e l y of 
fine-grained equigranular to p o r p h y r i t i c b i o t i t e granite. The f 
average grain s i z e of the fine-grained phase i s approximately 
0.5mm. Rounded quartz phenocrysts with an average grain s i z e 
of 1.0 to 1.5 mm are present at many l o c a l i t i e s . 

The average modal composition of the fine-grained phase i s : 
Quartz 42.0% 
K-Feldspar 37.0% 
Plagioclase 20.0% 
B i o t i t e 1.5% 

The plagioclase has a composition of Ab^g ( o l i g o c l a s e ) . 

Fine-Grained Quartz Feldspar Porphyry (Unit 5) 
I r r e g u l a r l y d i s t r i b u t e d within the stock are lenses and pods 
of a very fine-grained, l i g h t blue to l i g h t grey, p o r p h y r i t i c 
phase which contains plagioclase, orthoclase and quartz pheno
c r y s t s . This l i t h o l o g y i s e s p e c i a l l y well exposed near the 
contact of the stock with the Coast Range Complex northwest 
of the junction of the East and West Forks of S a l a l Creek. 
I t has a composition s i m i l a r to that of the Quartz-Feldspar 
Porphyry Dykes. These lenses and pods vary i n width from les s 
than 1 f t . to tens of feet and are traceable along s t r i k e f or 
tens and, r a r e l y , hundreds of feet. 

.11 



-11-

The groundmass has an average g r a i n s i z e o f l e s s t h a n 0.25 mm 
and t h e average p h e n o c r y s t s i z e v a r i e s from 2-5 mm. The q u a r t z 
and f e l d s p a r p h e n o c r y s t s a r e o f t e n p e r f e c t l y e u h e d r a l . The 
modal c o m p o s i t i o n i s : 

Q u a r t z 45.0% 
K - F e l d s p a r 34.0% 
P l a g i o c l a s e 20.0% 
B i o t i t e L e s s t h a n 1.0% 

Berg Stock (Unit 4a) 
In the Berg and Beta ground 2 miles to the south and southwest 
of the S a l a l Stock a fine-grained to coarse-grained grey equi-
granular granite, referred to as the 'Berg Stock', intrudes the 
Coast Range rocks (see F i g . 4). Its composition i s s i m i l a r to 
that of the fine-grained phase of the S a l a l Creek Stock. The 
contact between the Berg Stock and the Coast Range rocks was 
observed at several l o c a l i t i e s west of S a l a l Creek. I t i s 
sharp and transgresses the f o l i a t i o n of the Coast Range rocks. 
Pods of quartz and potash feldspar pegmatite are abundant with
i n the granite near i t s contact with the Coast Range rocks. 
Dykes and pods of g r a n i t i c material (similar to the quartz-
feldspar porphyry phase of the S a l a l Creek Stock) are exposed 
i n stream va l l e y s within the Coast Range rocks north of the 
Berg Stock. These dykes have c h i l l e d borders and cross-cut 
f o l i a t i o n of the Coast Range. In the Beta group of claims, 
pods of fine-grained g r a n i t i c rock form scattered outcrops i n 
the Coast Range. Their contacts are gradational over l ' - 2 ' 
and near the contact show c r y s t a l l i n e a t i o n p a r a l l e l to the 
f o l i a t i o n i n surrounding Coast Range rocks. 
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COAST RANGE ROCKS (Unit 1) 

The S a l a l Creek Stock i s located near the eastern edge of the 
Coast Range Complex and i s i n t r u s i v e into i t . The Coast Range 
rocks near the contact of the S a l a l Creek Stock are medium to 
coarse grained, moderately to well f o l i a t e d , with a composition 
which varies from granodiorite to quartz d i o r i t e . The mafic 
minerals present i n the Coast Range rocks are b i o t i t e and 
hornblende with b i o t i t e comprising approximately 75% of the 
t o t a l mafic content. A small area of gabbro and d i o r i t e i s 
located at the contact of the S a l a l Creek Stock i n the north -r 
west corner of the map area. These rocks are un f o l i a t e d . 
Contact r e l a t i o n s between these rocks and the f o l i a t e d quartz 
d i o r i t e s are unexposed. 

Coast Range rocks i n Berg and Beta ground to the south are 
medium to coarse grained varying i n composition from quartz-
d i o r i t e to amphibolite. They" are moderately w e l l f o l i a t e d . 

F o l i a t i o n i n the Coast Range swings from approximately E - W 
near the contact with S a l a l Creek Stock to NW - SE at the 
southern end of the property. Small mafic r i c h lenses and 
inclusions occur within the Coast Range rocks, generally 
aligned p a r a l l e l to the f o l i a t i o n . 

The estimated modal composition of the quartz d i o r i t e s , which 
are the most prevalent rock type i n the Coast Range Complex, 
i s : 

Quartz 25.0% 
Plagioclase 45.0% 
K-Feldspar 10.0% 
B i o t i t e 15.0% 
Hornblende 5.0% 

These rocks would be c l a s s i f i e d as 'b-Quartz D i o r i t e ' i n the 
c l a s s i f i c a t i o n system developed by Roddick (1965) . 

. . 13 
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VOLCANICS (Units 8,9) 

Overlying the S a l a l Creek Stock i n several areas are lava flows 
and associated volcanogenic fragmental rocks (agglomerates and 
t u f f s ) . Two major types of volcanic rocks are present. The 
dominant type i s aphanitic, v e s i c u l a r to massive, basalt. Two 
smaller areas of more s i l i c i c volcanics (possibly dacites) are 
exposed on the western edge of the pluton and i n a very small area 
i n T r a i l Creek. In addition, several basalt and dacite (?) 
plugs are also present within the stock. These plugs vary i n 
s i z e from 25 to 300 feet i n diameter. 

A small plug exposed i n T r a i l Creek at 5,200 feet has p a r t i a l l y 
melted the surrounding g r a n i t i c rocks. These g r a n i t i c rocks 
show r e l i c t unmelted fragments, v e s i c l e s , and "columnar j o i n t 
ing" which seems to in d i c a t e a v e r t i c a l movement of the plug 
through the p a r t i a l l y melted granite. 

A thick sequence of poorly sorted g l a c i a l sediments i s present 
beneath the volcanics at the head of Float Creek. Rounded 
boulders, up to 3 feet i n diameter, of the Coast Range l i t h o l o g y , 
are interspersed within a s i l t y and sandy matrix. These g l a c i a l 
sediments are poorly indurated and very f r i a b l e . The basalt 
volcanics overlying t h i s sequence are c l e a r l y p o s t - g l a c i a l i n 
age. A t h i n section from the sedimentary sequence exposed be
neath the lava flows northwest of Windy Pass shows that at l e a s t 
some of t h i s material i s a v i t r i c t u f f rather than a g l a c i a l 
sequence, as formerly believed. 

The volcanic sequence exposed above Flo a t Creek consists of two 
major u n i t s . The lower u n i t i s composed of flows and v o l c a n i c 
fragmental rocks and i s dark brown i n colour. The upper group 
consists of black, aphanitic, mostly massive, flows with mini
mum dimensions of 1,000 x 2,000 feet and a thickness of approx
imately 400 feet. Because of i t s highly i r r e g u l a r contact with 
the underlying volcanics, the p o s s i b i l i t y that t h i s upper sequence 
i s a large i n t r u s i v e plug has been considered. However, at one 
poorly exposed l o c a l i t y , f l a t t e n e d v e s i c l e s were found which are 
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perpendicular to columnar j o i n t i n g and which dip 40-45° to 
the h o r i z o n t a l . In addition, the very f i n e grain si z e and 
the lack of phenocrysts seems to indicate that these rocks 
are extrusive rather than i n t r u s i v e . Magnetic anomalies 
over these volcanics are much smaller than the anomalies 
over other large volcanic areas on the property and t h i s 
also tends to r u l e out the p o s s i b i l i t y of the existence of 
a very large plug within these volcanic rocks. 

A pronounced escarpment occuring i n the c e n t r a l p o r t i o n of 
the Berg Group of claims, i s composed of volcanic flows and 
volcanic agglomerates. These rocks are probably r e l a t e d to » 
and of the same age as the volcanic rocks overlying the 
S a l a l Creek Stock. 

DYKES 

Several v a r i e t i e s of mafic and s i l i c i c dykes are represented 
within the map area. Two v a r i e t i e s of a p l i t e dykes are pres
ent. They are p a r t i c u l a r l y abundant i n the F l o a t Creek to 
Big Creek area. These white to l i g h t grey and blue-grey a p l i t e 
dykes t y p i c a l l y vary i n width from h inch to 12 inches. Rarely, 
wider a p l i t e dykes are found. 

Light grey to blue-grey Quartz-Feldspar Porphyry dykes are also 
common. The porphyry dykes tend to be wider (6" to 3') than 
the a p l i t e dykes. A few of the porphyry dykes are tens of feet 
i n width. They t y p i c a l l y have c h i l l e d border zones which lack 
phenocrysts and commonly display a planar flow structure para
l l e l to the borders of the dyke. These dykes are thought to 
be s i m i l a r i n composition to the blue-grey a p l i t e dykes. 
Some of the a p l i t e and p o r p h y r i t i c dykes have been traced 
along s t r i k e for distances up to 150 feet. 

The fourth type of dyke encountered i n the area i s the younger 
basalt dykes which are related to the Recent volcanism. These 
dykes commonly vary from 1 to 8 feet i n width, and are dark 
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brown to black i n colour. They are aphanitic, although at one 
l o c a l i t y within the Coast Range south of S a l a l Creek a basalt 
dyke containing feldspar phenocrysts was observed. The dykes 
commonly exhibit columnar j o i n t s perpendicular to t h e i r walls. 

To the south of the S a l a l Stock at two l o c a l i t i e s basic dykes 
from 20 1 to 80' wide were observed. These dykes are fine-grained 
dark grey phaneritic rocks of apparent d i o r i t i c composition. 
They are unmetamorphosed. These dykes may or may not be r e l a t e d 
to the Recent volcanism. 

In the northwest portion of the Berg Group of claims two pre-
metamorphic, f o l i a t e d , basalt dykes occur. The f o l i a t i o n i n 
these dykes i s p a r a l l e l to the f o l i a t i o n i n the surrounding 
Coast Range rocks. 

Specimens of each of the dyke types were c o l l e c t e d during the 
1971 f i e l d season for t h i n section examination. 

AGE RELATIONS WITHIN THE SALAL CREEK PLUTON 

Age r e l a t i o n s between the various phases of the S a l a l Creek 
Stock are d i f f i c u l t to assess. Contacts are t y p i c a l l y unex
posed or non-diagnostic. However from examination of the map 
pattern of the ent i r e pluton i t seems reasonable that the 
coarse-grained border phase has been intruded by the fine-grained 
core phase and that the coarse grained phase i s the oldest of 
the g r a n i t i c rock types. Preliminary petrographic examination 
indicates that the medium-grained phase i s compositionally very 
s i m i l a r to the coarse-grained phase and thus i s approximately 
the same age or s l i g h t l y younger (Stephens, 1970b). In the 
Windy Pass - Red H i l l area, the medium-grained phase i s grad-
a t i o n a l with the coarse-grained phase and probably formed simu
ltaneously with the coarse-grained phase (Stephens, 1970a). 

. .16 



The f i n a - g r a i n e d phase c o n s t i t u t e s the m a j o r i t y o f the c o r e 
of t h e p l u t o n . L o c a l l y i t i s i n t r u d e d by l e n s e s and pods o f 
the f i n e - g r a i n e d q u a r t z - f e l d s p a r p o r p h y r y , as i s t h e c o a r s e 
g r a i n e d m a r g i n a l phase. T h e r e f o r e t h e f i n e - g r a i n e d p o r p h y r y i s 
the y o u n g e s t o f the major p l u t o n i c p h a s e s . 

C r o s s - c u t t i n g r e l a t i o n s between t h e w h i t e , and b l u e - g r e y a p l i t e 
dykes and t h e q u a r t z - f e l d s p a r p o r p h y r y dykes have been o b s e r v e d 
i n numerous l o c a l i t i e s and t h e i r age r e l a t i o n s d e t e r m i n e d . I n 
g e n e r a l , t h e f o l l o w i n g o r d e r o f dyke emplacement i s v a l i d a l t h o u g h 
r a r e e x c e p t i o n s have been o b s e r v e d . 

The w h i t e a p l i t e dykes a r e c u t by b o t h t h e b l u e - g r e y a p l i t e and 
the q u a r t z - f e l d s p a r p o r p h y r y dykes and t h e r e f o r e a r e t h e o l d e s t 
o f t h e s i l i c i c d y k e s . C r o s s - c u t t i n g r e l a t i o n s between t h e b l u e -
g r e y a p l i t e dykes and t h e q u a r t z - f e l d s p a r p o r p h y r y dykes have n o t 
been o b s e r v e d b u t t h e y a r e t h o u g h t t o be contemporaneous and t o 
have a common magmatic o r i g i n . The p o r p h y r y dykes t e n d t o be 
l a r g e r t h a n t h e b l u e - g r e y a p l i t e s and a r e t h o u g h t t o have c o o l e d 
more s l o w l y . The q u a r t z - f e l d s p a r p o r p h y r y dykes show c h i l l 
m a r gins w h i c h l a c k p h e n o c r y s t s and sometimes show f l o w b a n d i n g 
p a r a l l e l t o t h e b o r d e r o f the dyke. 

PLATE 4: Q-F PORPHYRY DYKES CUTTING WHITE APLITE DYKES 
AFTER FAULT MOVEMENT 
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As mentioned previously lenses and pod-like masses of quartz-
feldspar porphyry occur within the stock - these bodies are 
not dykes - the percentage of phenocrysts increases from the 
center of these bodies toward t h e i r margin. The borders of 
these quartz-feldspar porphyry masses are gradational over a 
few inches with the surrounding country rock. 

The basalt dykes cross-cut a l l of the s i l i c i c dyke types and 
are much younger. 

The a p l i t e and quartz-feldspar porphyry dykes are concentrated 
c h i e f l y i n the coarse-grained phase of the pluton and were prob
ably emplaced simultaneously with or s l i g h t l y l a t e r than the 
fine-grained core phase. They may therefore be p e t r o l o g i c a l l y 
related to the fine-grained core phase. The b a s a l t dykes are 
d i r e c t l y r e l a t e d to the T e r t i a r y to Recent volcanism 

PETROLOGY-DISCUSSION 

Based on the f i e l d and laboratory in v e s t i g a t i o n s to date the 
following r e l a t i o n s between the various rock types within the 
S a l a l Creek Stock are proposed. 

The coarse-grained marginal phase was the e a r l i e s t phase to 
c r y s t a l l i z e within the stock. I t has the composition of quartz 
monzonite. The coarse-grained phase becomes more maf i c - r i c h 
toward the contact with the Coast Range Complex. In ad d i t i o n , 
hornblende i s present i n minor amounts along the outer edge of 
the coarse-grained phase. 

As t h i s phase c r y s t a l l i z e d the remaining melt was depleted i n 
calcium and became r e l a t i v e l y more potassium-rich. The f i n e 
grained core phase which c r y s t a l l i z e d from t h i s a l k a l i - e n r i c h e d 
magma has the composition of a b i o t i t e granite. The fine-grained 
phase also contains s i g n i f i c a n t l y less b i o t i t e than the coarse
grained phase. To date, no d i f f e r e n t i a t i o n trends have been 
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found i n t h e plagioclase of these two phases, rather t h e per
centage o f potash feldspar increases a t the expense o f the 
plag i o c l a s e . 

The geochemical study undertaken by Barringer Research Ltd. 
(Smee, 1971; Bradshaw, 1971) confirms t h e enrichment of potassium 
r e l a t i v e to calcium i n successively c r y s t a l l i z i n g magmatic 
f r a c t i o n s . 

The Barringer Study also indicates that the medium-grained phase 
of the pluton i s fractionated more than the coarse-grained phase. 
This r e s u l t i s at variance with the current f i e l d and t h i n s e c t i o n 
i n t e r p r e t a t i o n of the medium-grained phase. Ad d i t i o n a l p e t r o l o g i c 
work i s necessary to resolve t h i s problem. 

The f a c t that the a p l i t e and quartz-feldspar porphyry dykes occur 
c h i e f l y within the coarse-grained phase indicates that they are 
most l i k e l y p e t r o l o g i c a l l y related to the fine-grained phase. 
Only r a r e l y had the core phase c r y s t a l l i z e d s u f f i c i e n t l y for the 
s i l i c i c dykes to invade i t and be preserved. 

The quartz-feldspar porphyry masses and fine-grained equigranular 
masses which occur i n both the f i n e and coarse grained phases are 
believed to originate,from very late-stage magmatic f r a c t i o n s 
which have c r y s t a l l i z e d slowly at f i r s t and then r a p i d l y , due to 
a release of vapor pressure. 

The volcanic rocks and rel a t e d dykes within the map area are much 
younger than the plutonic rocks and are unrelated, e i t h e r to the 
pluton or to the mineralization (although some minor remobiliz-
ation of sulphides may have taken place l o c a l l y near these vo l c a n i c 
rocks). 

The " g r a n i t i c " complex located to the north of Tongue G l a c i e r 
consists of a l l t e x t u r a l v a r i e t i e s from f i n e to coarse-grained, 
equigranular to p o r p h y r i t i c . In t h i s respect i t i s s i m i l a r to 
the area i n the v i c i n i t y of Floa t Creek. Boundaries between the 
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various rock types are gradational generally over 3" or less 
and no consistent pattern of emplacement i s evident. These 
areas are believed to have c r y s t a l l i z e d slowly giving r i s e to 
the coarse-grained v a r i e t i e s and then, again due to a release 
of the vapor phase, to have cooled more quickly y i e l d i n g the 
medium and fine-grained phases. The release of the vapor phase 
was probably caused by minor tectonic (?) movements which rupt
ured the outer, s e m i - s o l i d i f i e d s h e l l of the pluton. 

The fine-grained g r a n i t i c complex at Windy Pass possibly had a 
somewhat s i m i l a r o r i g i n . A f t e r nearly complete c r y s t a l l i z a t i o n 
of the t y p i c a l fine-grained phase t h i s semi-consolidated mass 
was profoundly fractured due to a sudden release i n pressure and 
a s i l i c a - r i c h , highly d i f f e r e n t i a t e d , magmatic material was i n 
jected along the fractures y i e l d i n g the " s i l i c i f i e d breccia" 
seen at t h i s l o c a l i t y . The quartz vein stockwork observed here 
i s thought to have formed shortly a f t e r the "breccia", with 
the quartz veins being emplaced along u n f i l l e d and i n c i p i e n t 
fractures within the host rocfc. 

STRUCTURE 
As i n 1970, considerable emphasis was placed on the study of 
minor, r e l a t i v e l y small, structures. This approach was taken 
for two reasons: 1) major structures ( f a u l t s , shear zones, 
l i t h o l o g i c contacts, etc.) are seldom observed, and 2) a 
precise chronology of formation can be established f o r the 
minor structures. By studying pre-mineralization and post-
mineralization features a probable stress f i e l d can be e s t 
ablished for the time of mineralization. The molybdenite 
mineralization seems, for the most part, to be very strongly 
c o n t r o l l e d by these stress conditions (since most occurrences 
are i n veins and shear zones). Therefore by studying the 
o r i e n t a t i o n of minor structures, possible mineral occurrences 
and orientations can,be established. 
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Contact Relations with t h e Coast Range Complex 
A notable feature of the S a l a l Creek Pluton and of t h e Berg 
Stock i s the lack of features usually associated with i n t r u s i v e 
igneous contacts. No c h i l l e d border zone i s present at the 
contact between t h e S a l a l Creek Stock and t h e Coast Range rocks. 
Likewise no p r o t o c l a s t i c border or flow structures are present 
near the boundary of the stock. The contact i s unquestionably 
discordant, the stock sharply truncating the p r e - e x i s t i n g f o l 
i a t i o n of the Coast Range at numerous l o c a l i t i e s . i n addition, 
off-shoots from the stock (in the form of numerous s i l i c i c dykes) 
are present i n great abundance i n the Coast Range rocks surround
ing the stock. 

The f o l i a t i o n within the Coast Range Complex generally trends 
within ten degrees of E-W and dips steeply e i t h e r north or 
south, although s i g n i f i c a n t deviations from t h i s general trend 
have been observed i n several l o c a l i t i e s , p a r t i c u l a r l y at the 
southern end of the property. The f o l i a t i o n i s formed by par
a l l e l arrangement of b i o t i t e flakes (or l e s s commonly hornblende 
needles). The Coast Range rocks are t y p i c a l l y w e l l jointed 
(fractured?) p a r a l l e l to the f o l i a t i o n d i r e c t i o n . 

Faults and Shears 
Large f a u l t s and shears are seldom seen d i r e c t l y i n the S a l a l 
CreeK Stock because of a lack of sui t a b l e "marker horizons" 
(dykes, e t c . ) . These large features are best recognized by 
t h e i r low l i n e a r topographic r e l i e f . Where s u i t a b l e "markers" 
are a v a i l a b l e , f a u l t s are abundant. Many have apparent d i s 
placements measured i n inches, but a few show fee t or occasion
a l l y tens of feet of displacement. Topographic lows are devel
oped on G l a c i e r Island and on Logan Ridge at the contact between 
the coarse-grained and fine-grained phases of the stock. 
Exposures along the contact are l a r g e l y non-existent. Some 
shearing has, however, probably occurred along the contact at 
these l o c a l i t i e s as the fine-grained phase was emplaced. 
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E x a m i n a t i o n o f a i r p h o t o s r e v e a l s 4 t o 6 p a r a l l e l l i n e a m e n t s 
i n t h e n o r t h w e s t c o r n e r o f t h e s t o c k w h i c h t r e n d a p p r o x i m a t e l y 
N 20 W. These l i n e a m e n t s c u t the f i n e and c o a r s e - g r a i n e d phases 
o f the s t o c k as w e l l as the r o c k s o f the C o a s t Range. Ground 
e x a m i n a t i o n showed e v i d e n c e o f s h e a r i n g and/or f a u l t i n g a l o n g 
t h e l a r g e s t o f t h e s e l i n e a m e n t s . A h e a v i l y i r o n - s t a i n e d f r a c t u r e 
zone i s p r e s e n t t o t h e s o u t h e a s t o f t h e s e l i n e a m e n t s and i s 
p a r a l l e l t o them. 

L i k e w i s e , a s e r i e s o f p a r a l l e l l i n e a m e n t s s t r i k i n g n o r t h e a s t and 
d i p p i n g n o r t h w e s t o c c u r s i n t h e a r e a between T r a i l Creek and 
C o r n i c e Creek. These were i n v e s t i g a t e d on t h e ground and found 
t o be a s e t o f f r a c t u r e s and s h e a r s , most o f w h i c h a r e m i n e r a l 
i z e d and some o f w h i c h are h e a v i l y i r o n s t a i n e d . 

PLATE 5: SOUTH FACE - TRAIL CREEK TO PINNACLE CREEK 
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Mineralized Veins (See F i g . 5 & Appendix 2) 
The mineralized veins within the stock exhibit a strong preferred 
o r i e n t a t i o n . In general they trend N40 - 70E, with those i n the 
southern portion of the stock dipping steeply northwest, and those 
i n the northern portion dipping steeply southeast. The long dimen
sion of the pluton also trends northeast and may r e f l e c t a major 
s t r u c t u r a l control during both emplacement of the pluton and i t s • 
subsequent mineralization.. 

Basalt Dykes 

A t o t a l of 52 basalt dykes were observed within the S a l a l Creek 
Pluton. In general they trend e i t h e r N15 - 35E and dip 40-60° 
NW or trend N-S and dip 70-85° E. The NE o r i e n t a t i o n i s the 
most common. 

A p l i t e Dykes (see F i g . 6 & Appendix 2) 
A p l i t e dykes occur c h i e f l y i n the southern portion of the property 
and are most abundant within the area of extensive molybdenite 
mineralization. The a p l i t e dykes are not co-planar with the 
mineralized veins, but are oriented i n a more eas t e r l y d i r e c t i o n . 
In the area between Waterfall Creek and Cornice Creek the major 
dyke trend i s N 82 E with a dip of 60° NW. In the Cornice Creek-
Big Creek area, the dykes have a preferred o r i e n t a t i o n of N 74 E 
and dip 65° NW. In the area NE of Big Creek and below Red H i l l 
the dykes are more randomly oriented. Their preferred a t t i t u d e s 
are N 74 E dipping v e r t i c a l l y and N 42 W dipping v e r t i c a l l y . 

The co-occurrence of the a p l i t e dykes and molybdenite mineral
i z a t i o n i s due to a combination of s t r u c t u r a l and pet r o l o g i c 
controls. The a p l i t e s and mineralizing solutions are probably 
g e n e t i c a l l y related - that i s they represent the l a s t , most 
highly fractionated phases of the o r i g i n a l magma. In addition, 
a well developed fracture system and other favorable s t r u c t u r a l 
conditions must have been present within the Water f a l l Creek -
Lost Creek area, and the emplacement of both the dykes and the 
l a t e r mineralization was very strongly c o n t r o l l e d by t h i s s t r u c t 
u r a l environment. 

• • • 23 
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J o i n t s (See F i g . 7 & Appendix 2) 
P r e l i m i n a r y a n a l y s i s o f j o i n t o r i e n t a t i o n s i n d i c a t e s t h a t two 
major j o i n t s e t s and s e v e r a l minor s e t s a r e p r e s e n t w i t h i n t h e 
S a l a l Creek S t o c k . The two major s e t s a r e r a d i a l and c o n c e n t r i c 
t o t h e c e n t e r o f t h e s t o c k . The minor s e t s have no s y s t e m a t i c 
o r i e n t a t i o n p a t t e r n . The p l u t o n i s h i g h l y f r a c t u r e d i n most 
ex p o s u r e s by i n t e r s e c t i n g . j o i n t s e t s w i t h s p a c i n g s o f s i x i n c h e s 
o r l e s s . 

PLATE 6: PINNACLE CREEK - SHOWING INTENSE FRACTURING 
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PLATE 7: FLOAT CREEK - SHOWING FRACTURE ORIENTATION 
AND STRONG GOSSAN 

GEOMETRY AND MODE OF EMPLACEMENT OF THE SALAL CREEK PLUTON 

The S a l a l Creek S t o c k i s a s m a l l e p i z o n a l p l u t o n , w h i c h was 
most l i k e l y emplaced a t a d e p t h o f 5 m i l e s o r l e s s below t h e 
e a r t h ' s s u r f a c e ( B u d d i n g t o n , 1959). The geometry o f t h e s t o c k , 
as deduced from i t s . c o n t a c t r e l a t i o n s w i t h t h e C o a s t Range 
r o c k s , i s t h a t o f a v e r t i c a l body w h i c h widens m o d e r a t e l y a t 
d e p t h . The v e r t i c a l e x t e n t o f the body i s , a t p r e s e n t , un
known. The p r e s e n c e o f 'pendants' o f t h e c o a r s e - g r a i n e d 
g r a n i t i c phase w i t h i n t h e f i n e - g r a i n e d phase as w e l l as t h e 
p r e s e n c e o f rounded 'mafic i n c l u s i o n s ' (which a r e pr e s u m a b l y 
r e c r y s t a l l i z e d x e n o l i t h s o f C o a s t Range r o c k s ) i n d i c a t e t h a t 
t h e p r e s e n t e r o s i o n s u r f a c e i s s t i l l r e l a t i v e l y c l o s e t o t h e 
to p o f the p l u t o n . 
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On the basis of l i t h o l o g y , a l t e r a t i o n and m i n e r a l i z a t i o n the 
S a l a l Creek molybdenum deposit can be best c l a s s i f i e d as a 
'plutonic porphyry deposit'. This class of deposit i s defined 
as follows: 

"Plutonic porphyry deposits are gradational to complex. 
They share with a l l porphyry deposits the common ore and 
a l t e r a t i o n mineralogy and, l i k e complex deposits, are 
associated with plutons of moderately large s i z e and show . 
a r e l a t i o n between ore d i s t r i b u t i o n and f a u l t s . They 
d i f f e r i n that they are associated with scarcely-porphy-
r i t i c or non-porphyritic g r a n i t i c plutons, and breccia 
zones and pipes are unknown or unimportant. However, 
they have associated p o r p h y r i t i c phases or dike swarms. 
Mineralization i s l a r g e l y confined to a f a i r l y regular 
vein set and a l t e r a t i o n tends to be weakly developed 
and concentrated as envelopes to the veins. P y r i t e 
halos ar,e generally sparsely mineralized." 
(Brown, et a l , 1971). 

The lack of c e r t a i n contact features within the S a l a l Creek 
Stock ( i . e . the lack of a p r o t o c l a s t i c border or a f o l i a t i o n ) 
coupled with the sharp, cross-cutting nature of i t s contact 
with the Coast Range rocks indicates that the pluton was em-
placed by magmatic stoping while l a r g e l y i n a f l u i d s t a t e . 

The l i t h o l o g i c zonation within the S a l a l Creek Stock i s s i m i l a r 
to that of other small/ zoned, plutons within the western 
C o r d i l l e r a . For example, the s i m i l a r i t y between the S a l a l 
Creek Stock and the Rocky H i l l Stock i n Tulare County, 
C a l i f o r n i a (Putnam and A l f o r s , 1969) i s e s p e c i a l l y s t r i k i n g . 

Other small g r a n i t i c plutons have been discovered within the 
Bridge R i v e r - L i l l o o e t River areas. These stocks seem to be 
s i m i l a r i n composition to the S a l a l Creek Stock and at l e a s t 
some of them contain copper and/or molybdenite m i n e r a l i z a t i o n . 
These stocks are thought to be approximately contemporaneous 
with the S a l a l Creek Stock and may have o r i g i n a t e d from the 
same magmatic source. 
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ALTERATION (see F i g . 8) 

The most o b v i o u s f e a t u r e o f the S a l a l Creek P r o p e r t y i s t h e 
s t r o n g r e d d i s h - b r o w n gossan w h i c h can be seen from the a i r 
a t d i s t a n c e s o f up t o 20 m i l e s . The gossa n i s d e v e l o p e d 
from breakdown o f p y r i t e and h e m a t i t e w h i c h o c c u r e x t e n s i v e l y 
w i t h i n t h e p r o p e r t y . Much b l a c k manganese s t a i n i s a l s o p r e s e n t , 
and may be the r e s u l t o f o x i d a t i o n o f s e c o n d a r y manganese 
m i n e r a l s . 

PLATE 8: SOUTH. FACE - SHOWING STRONG GOSSAN 

. . .27 
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A l t e r a t i o n e f f e c t s within the exposed rocks at S a l a l Creek 
are weak to moderate i n i n t e n s i t y . Hydrothermal a l t e r a t i o n 
i s most intense i n the mineralized area between Lost Creek 
and T r a i l Creek. Within t h i s area, the b i o t i t e i s p a r t i a l l y 
to completely c h l o r i t i z e d and the plagioclase i s generally 
weakly to moderately k a o l i n i z e d . The c h a r a c t e r i s t i c pale 
greenish color of the altered plagioclase i s i n d i c a t i v e of 
k a o l i n i z a t i o n (Drummond and Kimura, 1969). 

Within the area from T r a i l Creek to Big Creek, a bright pink 
a l t e r a t i o n product of plagioclase phenocrysts was occasionally 
encountered. This pink material has been i d e n t i f i e d as i l l i t e 
(Mustard and Fox, 1966; Stephens, 1970b). Also present with
i n t h i s same area are sparse, t h i n , v e i n l e t s of pink manganese 
epidote/K-feldspar. These v e i n l e t s , which cross-cut the host 
rocks, are most probably hydrothermal i n o r i g i n . 

S e r i c i t e occurs along j o i n t planes within t h i s southern mineral
ized area. S e r i c i t e also occurs i n q u a r t z - s e r i c i t e veins 
on Logan Ridge i n the v i c i n i t y of the coarse-grained-fine-grained 
contact. 

Thin envelopes of secondary potash feldspar were seen surround
ing quartz veins i n several fine-grained f l o a t blocks along the 
east side of Mud Lake. 

In the Mud Lake-Glacier Island l o c a l e , b i o t i t e shows p a r t i a l 
c h l o r i t i t i z a t i o n and plagioclase phenocrysts have been a l t e r e d 
to i l l i t e i n several outcrops. 

Within the T r a i l Creek-Lost Creek area (approximately 18,000 ' 
x 5,000*) an a l t e r a t i o n zoning pattern i s evident. C h l o r i t e 
i s developed widely within the Cornice Creek-Lost Creek area. 
K a o l i n i z a t i o n of the plagioclase i s l i m i t e d to an area of 
6,000' x 2,000' and i s most intense between Cornice Creek and 
Big Creek. Within t h i s same area, manganese epidote/K-feldspar 
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v e i n l e t s , s e r i c i t e along j o i n t planes, and secondary i l l i t e 
are also present i n very r e s t r i c t e d areas. 

Between T r a i l Creek and Pinnacle Creek s i l i c i f i c a t i o n i s the 
major type o f a l t e r a t i o n i n an area o f 7,000' x 3,000'. Minor 
amounts of c h l o r i t e , k a o l i n i t e , and s e r i c i t e are also developed. 

Preliminary thin section study of a few rock specimens (see 
Appendix 3 & F i g . 28) show that s e r i c i t i c a l t e r a t i o n i s more 
intense i n t h i s area than i s apparent i n hand speciment. 
Secondary K-feldspar i s also seen, developed along fractures 
and as c r y s t a l overgrowths. 

Wallrock a l t e r a t i o n e f f e c t s are very pronounced immediately 
adjacent to the quartz-pyrite-molybdenite veins within the 
claims area. B i o t i t e i s completely absent within these border 
zones. The altered rock has been ka o l i n i z e d and s i l i c i f i e d and 
i s generally f i n e to medium-grained regardless of the o r i g i n a l 
grain s i z e of the parent rode. 

No a l t e r a t i o n e f f e c t s were observed i n outcrops of the Berg 
stock to the south. 

Lowell and Guilbert (1970) have developed a model for a l t e r 
ation and mineral zoning i n porphyry-type mineral deposits. 
The a l t e r a t i o n within the T r a i l Creek - Lost Creek area corres
ponds to t h e i r p h y l l i c and a r g i l l i c zones. The occurrence of 
molybdenite at S a l a l Creek i n veins and v e i n l e t s also indicates 
the same l e v e l of exposure as the a l t e r a t i o n when compared to 
t h e i r model 

According to t h i s model, the T r a i l Creek-Cornice Creek area i s 
s l i g h t l y lower i n the a l t e r a t i o n - m i n e r a l i z a t i o n system than 
the Cornice Creek - Big Creek area. However, the e n t i r e erosion 
surface at S a l a l seems to l i e moderately close to the top of 
the pluton. 
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The major secondary m i n e r a l s and a l t e r a t i o n p r o d u c t s 
w i t h i n t he r o c k s o f the C o a s t Range Complex a r e e p i d o t e 
and c h l o r i t e . The c h l o r i t e t y p i c a l l y o c c u r s as an a l t e r a t i o n 
p r o d u c t o f the m a f i c m i n e r a l s w i t h i n t he r o c k s , and t h e 
e p i d o t e o c c u r s as t h i n (1/16") v e i n l e t s w h i c h t y p i c a l l y 
c r o s s - c u t t h e f o l i a t i o n o f t h e C o a s t Range r o c k s . The C o a s t 
Range r o c k s show o n l y weak a l t e r a t i o n e f f e c t s . 
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MINERALIZATION (See F i g . 10) 

Molybdenite i s c h i e f l y located within the coarse-grained phase 
near the contact with the fine-grained phase. S i g n i f i c a n t . 
concentrations occur at Glaci e r Island, Mud Lake, and i n the 
T r a i l Creek-Lost Creek area. Results of the .1970 geochemical 
stream sampling program indicate that the most promising area 
of these i s the T r a i l Creek to Lost Creek area (which i s also 
the most extensively altered of these areas). 

Molybdenite mineralization i s of three major types: 1) i n veins 
and shears - associated with quartz and/or p y r i t e ; 2) as 'dry 1 

j o i n t and vein f i l l i n g s , and 3) as disseminated molybdenite 
within the host rock. By far the most dominant type observed 
i s the vein development. Molybdenite occurring as j o i n t coat
ings and disseminations i s much less abundant than the vein-
type mineralization, but l o c a l l y molybdenite along j o i n t s be
comes important (as at Float- Creek) . 

The larger molybdenite veins generally e x h i b i t a 1 ribbon-type 1 

development. They consist of alte r n a t i n g 1/16" - 1/8" quartz 
and molybdenite s t r i n g e r s . P y r i t e , when present, i s often 
confined to the center of the vein. 

Disseminated molybdenite has been observed by the writer at 
only one l o c a l i t y i n the south-central area of G l a c i e r Island. 

Other minerals present within the map area are chalcopyrite, 
galena, specular hematite, p y r i t e , magnetite, bornite, malachite, 
and a z u r i t e . In addition r e l a t i v e l y high concentrations of 
lead, zinc, and s i l v e r have been determined by geochemical 
analysis i n the Gla c i e r Island, Mud Lake and Red H i l l areas. 

A small occurrence of malachite was noted i n the northwest 
corner of the large volcanic f i e l d east of T r a i l Creek- The 
malachite occurs as v e s i c l e f i l l i n g s over a 2-3 foot area. 
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No primary copper minerals were observed. Small amounts of 
malachite and azurite were also observed i n a non-foliated 
'gabbroic' phase of the Coast Range Complex d i r e c t l y below 
the volcanics near the northwestern corner of the pluton. 
Again no primary copper minerals were d i s c e r n i b l e . Minor 
malachite was observed i n the coarse-grained phase of the 
S a l a l Creek tStock i n the v i c i n i t y of Tongue G l a c i e r and Mud 
Lake. The malachite occurs as very t h i n and discontinuous 
fracture coatings. 

In the Coast Range rocks to the south of S a l a l Creek Stock, 
mapping of the ground staked i n 1970 disclosed l i t t l e mineral
i z a t i o n . In the Berg Group of claims malachite was observed 
with p y r i t e i n narrow (6"-24") shear zones i n Coast Range 
rocks. The shears trend between N 05° E and N 20° E and dip 
steeply to the southeast. The mineralized zones are believed 
to occur i r r e g u l a r l y around the perimeter of the Berg stock 
and to be ge n e t i c a l l y r e l a t e d to the stock. 

Within the Coast Range rocks i n the Beta group of claims p y r i t e 
occurs disseminated and along planes i n narrow (l'-lO') shears 
and fracture zones. Narrow (1/8"-^") veins and fracture f i l l 
ings of hematite and magnetite were also observed at a few 
l o c a l i t i e s . No primary or secondary copper or molybdenum 
minerals were seen. 

Within the Berg Stock no copper or molybdenum minerals were 
seen. The only m e t a l l i c mineral observed was magnetite which 
occurs as an accessory mineral. 
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CONTROL OF MINERALIZATION 

The molybdenite mineralization within t h e S a l a l Creek Stock 
i s both s t r u c t u r a l l y and chemically c o n t r o l l e d . The mineral
ized veins iiave a strong preferred o r i e n t a t i o n ; In general 
they s t r i k e NE-SW. Veins i n the southern portion of the stock 
( T r a i l Creek-Lost Creek) dip steeply (60° or more) to the 
northwest; veins i n the northern portion of the stock (Glacier 
Island-Mud Lake area) dip steeply (60° or more) to the south
east. In addition, the mineralization seems * to be at l e a s t 
i n d i r e c t l y c o n t r o l l e d by, and l o c a l i z e d near, the contact be
tween the fine-grained core phase and the coarse-grained 
marginal phase of the pluton. The chemical contro l of the 
mineral zoning i s not yet understood. A l l observed occurrences 
of p y r i t e , magnetite and hematite were recorded and from the 
data, zones delineated f o r each mineral. The major mineral 
zones are generally concentric to the core of the stock and 
e x h i b i t a high degree of overlap (see F i g . 9). Hematite and 
magnetite zones are confined.to the south and west. The p y r i t e 
zone wraps e n t i r e l y round the stock. The core i t s e l f appears 
to be barren of a l l zones. Comparison of the molybdenite 
occurrences shows that i n the northern part of the stock they 
l i e within the p y r i t e , p y r i t e + magnetite zones. In the south 
they appear, e s p e c i a l l y at F l o a t Creek and Lost Creek, to occur 
where the p y r i t e , magnetite, and hematite•zones overlap. At 
t h i s stage mineral zoning does not show any consistent pattern 
r e l a t e d to molybdenite occurrence. 
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GEOCHEMISTRY 

Geochemical work performed i n 1971 i s summarized under three 
main headings. They are: 

1) Rock Geochemical Study 
2) Routine Geochemical Sampling of S o i l , S i l t , Talus 

and Rocks. 
3) Assessment of Anomalous Areas Discovered i n 1970 

1. Rock Geochemical Study (See Appendix 4) 

The purpose of the study as outlined i n the report was to 
i d e n t i f y zoning i n the bedrock g e n e t i c a l l y r e l a t e d to the 
mineralization which would: 

a) More c l o s e l y i d e n t i f y the center of the l a s t phase with 
which a mineralizing process i s believed to be associated, j 

b) A s s i s t i n confirming that f r a c t i o n a t i o n and r e d i s t r i b u t i o n ! 
of elements has occurred which i s consistent with the 
formation of ore deposits. 

A l i m i t e d number of samples were analysed i n i t i a l l y , the i n t e n t 
ion being to expand the study i f the r e s u l t s proved encouraging. 

The r e s u l t of the study was i n general consistent with the geology 
and petrology. A greater degree of f r a c t i o n a t i o n i s exhibited by 
the f ine and medium-grained phases than by the coarse-grained 
phase. Some, possibly s i g n i f i c a n t , exceptions e x i s t as pointed 
out i n the Barringer Report. 

With respect to trace metal d i s t r i b u t i o n the Barringer Study 
concluded that no trends were apparent. 

The writer, however,believes that the following observations 
should be noted. 
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Coarse Grained 
Medium Grained 
Fine Grained 

TABLE 1 

Cu ppm 
F r a c t . U n f r a c t . 
7.9 2.4 
4.4 5.0 
2.5 7.9 

Pb ppm 
F r a c t . U n f r a c t . 
10.8 4.9 
6.0 6.0 
7.0 9.1 

Zn ppm 
Fract. Unfract. 
21.2 14.7 
21.6 11.4 
19.5 18.4 • 

I t can be seen that i n the case of fractured rocks there i s an 
increase i n metal content from fine-grained to coarse-grained.. 
The medium grained phase behaves somewhat unpredictably. 

In the case of the unfractured rocks there i s a decrease i n metal 
content from fine-grained to coarse-grained. 

Within i n d i v i d u a l phases s i m i l a r trends can be seen. Within the 
coarse-grained phase metal content i s greater i n fractured than 
unfractured rock. The fine-grained phase shows, except f o r Zn, 
an opposite r e l a t i o n s h i p . 

The above trends are consistent with the presently held b e l i e f 
that mineralization was associated with i n t r u s i o n of the f i n e 
grained phase. Where ground preparation was good ( i . e . , strong 
fracturing) movement of metalized f l u i d s from the fine-grained 
phase to the coarse-grained phase was f a c i l i t a t e d . Where ground 
preparation was poor (unfractured rock) the outer coarse grained 
phase acted as a dam to metallized f l u i d s which were thus re
tained i n the inner f i n e grained core. 

Table II summarizes the average Cu, Pb, and Zn content of the. 
various phases for combined fractured and unfractured rocks. 
The r e s u l t s are compared with the r e s u l t s of the Barringer 
Study undertaken i n 1970. 
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TABLE I I 

Cu ppm Pb ppm Zn ppm 
1970 1971 1970 1971 1970 1971 

Coarse Grained 30.0 5.3 11.0 8.0 57.0 18.1 
Medium Grained 14.0 4.8 8.0 6.0 128.0 15.0 
Fine Grained 41.0 7.1 27.0 9.5 43.0 18.7 

With the exception of Zn, trends shown i n 1970 are s i m i l a r i n 
1971. The lower values exhibited i n the 1971 samples may be 
due to the fa c t that i n 1971 only the s a l i c f r a c t i o n was analysed. 

Frequency histograms were drawn for Cu, Pb and Zn (see Figures 
11,12,13). On the basis of the histograms, background, threshold 
and anomalous values were chosen and plotte d on plans (see 
Figures 14,15,16). 

Considering values obtained from fractured and unfractured rocks 
together appears to contradict the basis for the conclusions 
drawn e a r l i e r . Closer examination however, shows that whereas 
averages for fractured and unfractured rocks d i f f e r s i g n i f i c a n t l y , 
i n d i v i d u a l anomalous values are d i s t r i b u t e d i n both fractured 
and unfractured rocks as shown i n Table I I I . 

TABLE III 
FREQUENCY OF ANOMALOUS VALUES 

IN 
FRACTURED ROCK UNFRACTURED ROCK 

ppm 
Cu 6+ 5 5 

10+ 2 2 
Pb 9+ 6 10 

15+ 4 0 
Znl6+ 5 11 

25+ 3 4 
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I t i s therefore considered v a l i d to examine the fractured 
and'unfractured rocks together for the purposes of the study. 

Despite the low sample density, two d i s t i n c t areas of anomalous 
metal content are apparent. To the north, Cu and Pb zones are 
centred on Red H i l l . A Zn zone l i e s further to the southwest. 
These zones are i n t e r e s t i n g i n view of the fa c t that a boulder 
of f l o a t containing chalcopyrite, bornite, galena and sp h a l e r i t e 
i s to be found near the west side of Plug G l a c i e r below Red H i l l . 
Further south weaker Cu, Pb and Zn zones occur between Big Creek 
and Lost Creek. They run approximately p a r a l l e l to the dominant 
s t r u c t u r a l features i n the area. 

The above observations indicate that rock geochemical analyses 
for trace metals may prove useful i n o u t l i n i n g zones of r e l a t i v e 
metal enrichment. 

2. Routine Geochemical Sampling 
a) S o i l s (see F i g s . 19, 19a, 19b) 

A l i m i t e d s o i l sampling survey was conducted over the 
g r a n i t i c complex N.E. of Lost Creek for the following 
reasons: 

1) Molybdenite occurs s p o r a d i c a l l y i n veins and along 
j o i n t s i n outcrop i n Lost Creek and the creek 
3,000' to the N.E. 

2) The area i s s i m i l a r to the F l o a t Creek area i n 
that a l l phases of the stock occur i n t e r f i n g e r i n g 
i n a complex pattern. 

3) In an area of 3,000' x 2,000', within which a sub
s t a n t i a l concentration of M0S2 c o u ^ ^ occur, there 
are no outcrops. 

4) There i s adequate s o i l development to allow geo
chemical s o i l sampling to be e f f e c t i v e . 

A series of s o i l and s i l t samples were c o l l e c t e d in. t h i s area 
and analysed for t o t a l Mo and Cu. S o i l samples were c o l l e c t e d 

.36 



F R E Q U E N C Y H I S T O G R A M S . Cu Pb Zn in R O C K 

LU 
ZD 
O 
UJ 
or 

_J1 

B O 

z: 
UJ 
3 
O 
LU 
or 

0 - 9 M * ( A C K S R O U N O 

« - tO P*m W t A K L Y A N O M A L O U S 

^ » ppm A N O M A L O U S 

n a 
Cu ppm 

F I G || 

0 • • ppm l A C K t D O U H O 

• - »• P9m W I A K L Y A N O M A L O U S 

> i * ppm A N O M A L O U S 

n n 
t o 4 0 « 0 

Pb ppm 
• 0 

F I G 12 

t o 

O 
z 
UJ 
3 10 

a 
UJ 
or 
u. 

t o 

0 - 1 0 PPm 

10 - t t ppm 

B A C K O R O U N O 

W I A K L Y A N O M A L O U S 

>. t S M » A N O M A L O U S 

JZL n £3 
4 0 0 0 

Zn ppm 
FIG 13 



from a weakly developed "B" horizon i n accordance with accepted 
sampling procedures. Background and anomalous values were e s t 
ablished by examination of frequence d i s t r i b u t i o n histograms 
(see Figures 17,18). The anomalies delineated are generally 
weak and elongate down slope. The Cu anomalies, i n the l i g h t 
of previous work and follow-up ground examination, are not con
sidered s i g n i f i c a n t . Of the Mo anomalies, the c e n t r a l one i s 
considered more s i g n i f i c a n t . I t shows f a i r l y strong continuity 
and runs p a r a l l e l to dominant structures i n the area. M0S2 i s 
known to occur i n Lost Creek and the Creek 3,000' to the N.E. 
S o i l i n the cen t r a l anomalous zone i s r e l a t i v e l y enriched i n Mo 
compared with s o i l near the two creeks. M o S 2 could confidently 
be expected to occur i n bedrock beneath the anomaly. A small 
program of trenching i s j u s t i f i e d i n t h i s area to check on the 
M0S2 content i n the bedrock. 

b) Rock Sampling (see Figures 20,21) 
Few rock samples were c o l l e c t e d . Those taken were for the purpos 
of giving a general idea of the background copper and molybdenum 
content to be found i n d i f f e r e n t rock types. Table IV summarizes 
the r e s u l t s of the sampling. 

TABLE IV 

Sample No. Type 
Rock 

Location Type 

Metal Content 
i n ppm 

Cu Mo Remarks 

40009-GR-4 Grab W. Fork 
CR-4 
CR-6 
CR-7 
CR-9 
CR-10 
CR-11 
R-l Chip Beta 
R-2 
R-3 
.R-4 Berg 

Basalt 43 
39 

212 
54 
5 

• 15 
19 

Qtz D i o r i t e 4 
110 
18 

Granite 2 

/220' 
/300' 
Mtge vein 
/150' 
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c) S i l t and Talus Sampling (See Figures 20,21) 
S i l t and talus sampling was c a r r i e d out i n the course of mapping 
the Berg and Beta ground. Results of samples c o l l e c t e d i n the 
Berg ground were generally i n agreement with those c o l l e c t e d i n 
1970. The re s u l t s are interpreted as r e f l e c t i n g the scattered 
weakly mineralized shear zones round the perimeter of the Berg 
Stock. In the Beta ground r e s u l t s of sampling d i d not agree 
with those of 1970. The wr i t e r personally supervised the c o l l e c t 
ion of the samples i n 1971. Check analyses of the 1971 samples 
were run by a second laboratory and the r e s u l t s showed a high 
degree of agreement. They are therefore considered v a l i d . 

In the creek i n the c e n t r a l part of the Beta ground s i l t samples 
CD-7, CD-8, CD-9 show moderate Cu and Mo values. These may be 
r e l a t e d to weak mineralized zones occuring below surface and 
perhaps associated with the g r a n i t i c patches (apophyses of 
Berg Stock?) outcropping i n the area. 

3. Assessment of Anomalous Areas Discovered i n 1970 (see F i g . 23) 
This section i s discussed under the following headings: 

1) T r a i l Creek - Fl o a t Creek Area 
2) Cornice Creek - Big Creek Area 
3) Lost Creek Area 
4) N.W. Mud Lake Area 
5) Berg Group of Claims 
6) Beta Group of Claims 
7) Best Group of Claims 

1) T r a i l Creek - F l o a t Creek Area: This broad anomalous zone 
r e f l e c t s the abundant molybdenite to be found i n the area. 
Copper was found at only two locations, and was confined to: 

a) a narrow shear zone within the coarse-grained phase 
of the stock east of Pinnacle Creek and 

b) malachite stained v e s i c l e s i n the volcanic flows east 
of the headwaters of T r a i l Creek. 

.. .38 
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The sources of the other copper anomalies were not found but 
> i t i s possible that small occurrences of a s i m i l a r nature do 

e x i s t . 
2) Cornice Creek - Big Creek: This smaller area conincides 

with known M0S2 occurrences. No copper was seen although i n the 
Rock Geochemical Study discussed above a zone r e l a t i v e l y enriched 
i n Cu was seen to run through the Big Creek area. 

3) Lost Creek Area: Again M0S2 occurrences are present 
which explain the Mo anomalies. Copper was only seen at one 
l o c a t i o n as malachite on fractures i n outcrop J 62 near the 
toe of Tongue G l a c i e r . As i n area 2), rock geochemistry suggests 
a zone of metal enrichment running across the drainage system. 

4) Mud Lake Area: This ground i s held by S i l v e r Standard 
Mines Limited. M o S 2 known to occur quite extensively i n the 
area and one vein with minor amounts of chalcopyrite was seen i n 
the course of the mapping program. 

5) Berg Group of Claims: As discussed above the anomalies 
i n the Berg Group of claims are interpreted as being derived 
from the shear zones which occur around the perimeter of the 
Berg Stock. 

6) Beta Ground: Ground examination d i d not d i s c l o s e any 
occurrences of copper or molybdenum minerals. The pattern 
exhibited i n 1970 would seem to indicate that the molybdenum i s 
concentrated i n the area now known to be underlain by the Berg 
Stock. S i l t samples c o l l e c t e d i n 1971 however, give considerably 
lower values of molybdenum. This may be due to the following 
f a c t o r s : 
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a) 1970 r e c o n n a i s s a n c e samples were c o l l e c t e d a t the 
break i n s l o p e s whereas 1971 samples were c o l l e c t e d 
approximately 500'-750' h i g h e r u p s l o p e . There i s 
considerable organic content and f i n e r s i l t i n the 
l o w e r set o f samples which would t e n d to give higher 
molybdenum values. 

b) Some MoS2 may, i n f a c t , occur i n the underlying rock 
but be of very l i m i t e d extent. Examination of the 
g r a n i t i c i n t r u s i o n to the west and east of S a l a l Creek 
showed no MoS2» T w o c k i P sampl e s from the stock 
average < 2 ppm Mo. 

Sources for copper anomalies i n Beta ground were not found during 
the 1971 program. In the N.E. portion of the claims a number of 
gossaned shear zones i n Coast Range rocks were examined but found 
to contain only p y r i t e . Further south s i l t sample KL 648 contains 
140 ppm copper. Six s i l t samples c o l l e c t e d on the same creek i n 
1971 gave much lower values. Again the 1970 sample was c o l l e c t e d 
lower down and may be r e l a t i v e l y enriched. 

As discussed above the moderately high values contained i n samples 
CD-7, CD-8, CD-9 may be derived from buried, weakly mineralized 
shear zones, s i m i l a r to those i n Berg Ground, close to the contact 
of the Berg Stock. 

7) Best Group of Claims: A number of highly anomalous Cu 
and Mo values were obtained from s i l t samples i n the W. Fork of 
S a l a l Creek. The Mo anomalies can be explained by a number of 
quartz + p y r i t e + MoS2 veins i n the area. 

The copper anomalies are more d i f f i c u l t to account f o r . No 
copper was found i n outcrop and chip sampling of 1,100' of 
outcrop gave values of 0.01% Cu or l e s s . Samples from 1970 
were re-analysed f o r Cu using a cold 0.5N HC1 d i g e s t i o n . The 
r a t i o o f cold extractable copper to t o t a l copper, expressed as 
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a p e r c e n t a g e i s a measure o f t h e c h e m i c a l d i s p e r s i o n o f t h e 
Cu (see F i g u r e 23). 

A se r i e s of non-anomalous copper stream sediment samples were 
also analysed i n order to judge the v a r i a b i l i t y of background 
data. The r e s u l t s appear i n Table V. 

TABLE V 

SAMPLE NO. Cx/HC1Q4 x 100 
KL 359 13.5 

360 34.6 
361 17.9 
362 24.0 
364 50.0 

From the figures i t i s evident that the background data i s 
extremely variable and attention to 1st and 2nd order HCIO^ 
anomalous data may be more v a l i d than to the data as a whole. 
In the West Fork Area the average values of samples upslope 
i s higher than downslope. 

Assuming that mineralization i s present near or above the top 
row of samples a working hypothesis can be formulated. Samples 
KL 444 and KL 515 are both f i r s t order anomalies and, upon 
examination, are found to contain organics. Sample KL 444, 
although containing organics, has a low r a t i o compared with 
KL 515,516. This would imply that much more weathering and 
mobilization of ions has taken place north of KL 444, which may 
be caused by a lower pH from the weathering gossan present i n 
the area. Mine r a l i z a t i o n should be present near or s l i g h t l y 
upslope from KL 515, 516 and the m i n e r a l i z a t i o n should be 
associated with the gossan. 
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As discussed previously no copper was seen i n outcrop and 
chip sampling gave very low values. Quartz + p y r i t e + hem
a t i t e veins are numerous i n the area. A grab sample of one 
such vein was found to contain 0.14% Cu. Other grab samples 
of s i m i l a r veins contained much lower values. I t appears, 
then, that copper does occur, a l b e i t s p o r a d i c a l l y , i n some 
of the veins i n the area. This may account for the anomalous 
values i n the s i l t s . 

GEOPHYSICS 

Ground Magnetic Survey (See Appendix 5) 
At the end of August a Ground Magnetic Survey was conducted 
over ground i n the Windy Pass - Mud Lake area as an o r i e n t a t i o n 
study. The objectives were as follows: 

a) To discover i f the technique might be of use i n de
f i n i n g obscured contacts between various phases of 
the stock. 

b) To discover i f a feeder plug existed within the 
volcanic outcropping i n the area. 

Depending upon the r e s u l t s of the study, further ground magnetic 
surveying would be considered on the property, p a r t i c u l a r l y over 
the volcanics above Float Creek where the existence of a large 
plug had been suspected. 

The r e s u l t s of the survey were rather inconclusive. The 1050 
gamma contour l i n e N.W. of Windy Pass may represent the coarse
grained - fine-grained contact. Within the volcanics the 
picture i s complex and, despite the conclusions contained i n 
the assessment report, no major features can be interpreted 
with any degree of confidence. 
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A i r M a g n e t i c Survey 
(See Appendix 6) 

- Conducted f o r S i l v e r S t a n d a r d Mines Limited 

Our competitors i n the area allowed Cerrocan access to the 
r e s u l t s of an A i r Magnetic Survey flown over the property i n 
1970. 

For complete evaluation of the survey, the map, and preferrably 
the o r i g i n a l data, should be studied by an experience geophysicist 

The following points are, however, worthy of note: 
1) There i s an increase i n magnetic i n t e n s i t y from S.W. to 

N.E. which may r e f l e c t the change i n the underlying 
l i t h o l o g y from a broad area of fine-grained granite i n 
the S.W. to coarse-grained quartz monzonite i n the N.E. 

2) Most areas of known volcanics show up strongly on the 
contour map. The volcanics overlying the i n t r u s i v e i n 
the T r a i l Creek to Pinnacle Creek area are an exception. 
They are approximately 1,000' thick and i t was expected . 
that they would show up p o s i t i v e l y . The f a c t that they 
do not may be due to the two major flow sequences being 
reversely p olarized. The weak r e l i e f also probably pre
cludes the existence of a large plug within t h i s area. 
Strong magnetic r e l i e f i s present over, and extends approx
imately 2,000' S. of, volcanics N.W. of Lost Creek. The 
southern extension of t h i s area of high r e l i e f may r e f l e c t 
the presence of a S. dipping 'feeder' to the v o l c a n i c s . 
One would, however, expect some evidence of t h i s i n the 
form of basalt dykes i n the area. Their absence tends 
to detract from the possible existence of a large feeder 
and the magnetic pattern remains unexplained. 
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3) A pronounced l i n e a r r uns NNW-SSE t h r o u g h Logan Ridge. 

T h i s may r e f l e c t a major s t r u c t u r a l b r e a k . The coarse
g r a i n e d - f i n e - g r a i n e d c o n t a c t on t h e west s i d e of Logan 
Ridge changes rather a b r u p t l y as one moves e a s t , from 
E-W t o NNW-SSE and back t o E-W a g a i n . 

This may be evidence of f a u l t i n g having occurred, with 
the east downthrown r e l a t i v e to the west. 

4) A number of highs and lows occur whose s i g n i f i c a n c e i s 
not known. Numerous l i n e a r s can be drawn whose dominant 
d i r e c t i o n i s roughly p a r a l l e l to the f l i g h t l i n e s . This 
may be due to some bias i n contouring. A s u r p r i s i n g 
feature i s the lack of l i n e a r s p a r a l l e l i n g the major 
NE structures mapped on the ground. 

5) Although corrections for t e r r a i n clearance and a v a r i e t y 
of mathematical techniques could be c a r r i e d out using 
computers, no such study i s recommended by the w r i t e r . 

ASSAY SAMPLING (See F i g s . 20,21) 

No extensive sampling was c a r r i e d out during 1971. Past work, 
p a r t i c u l a r l y by Southwest Potash Corp., showed conclusively that 
an ore body i s not exposed at surface. The same company also 
found that because leaching has considerably impoverished the 

c 
surface outcrops, chip sampling i s useful only as an i n d i c a t o r 
of the presence or absence of molybdenum i n the underlying rock. 
Sampling, therefore, was l i m i t e d to occasional grab samples and 
chip sampling of s p e c i a l areas as a check on previous work. 

The r e s u l t s of a l l samples assayed are shown i n Table VII. 
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SAMPLE NO. TYPE LOCATION 

0-009-CR-l Grab West Fork S a l a l 
CR-2 
CR-3 
GR-1 
GR-2 
GR-3 
CR-8 
GR-5 " Above T r a i l Creek 
GR-6 " Coast. Range NW Cor 
GR-7 Chip/9" T r a i l Creek 
GR-8 Grab Outcrop 291-71 
GR-9 M Outcrop 291-71 
GR-10 " Outcrop 294-71 
GR-11 " Outcrop 294-71 
GR-12 Chip Outcrop C99 
CR-13 " Outcrop C104 
CR-14 Chip/7' Outcrop 268-71 
CR-15 Grab Outcrop 284-71 
CR-16 " Outcrop C119 
CK-1 Float Berg Ground 
CK-la Grab 
CK-lb 
CK-2e Float 
HR-1 Chip Float Creek 
HR-2 Chip 
HR-3 " u 

HR-4 " 
HR-5 
HR-6 
HR-7 
HR-8 
HR-9 
HR-10 

TABLE VII 

RESULTS IN % 

ir 

Mo MoS 2-
0.010 
0.135 
0.011 
0.402 
0.085 
0.020 
0.006 

Cu 

0.14 
0.01 
Trace 
Trace 
Trace 
Trace 

0.30 
0.03 

Awaiting 

0.004 

3.20 
0.13 
0.83 
0.29 
Results 
0.11 
0.009 
0.036 

1.41 
0.001 
0.025 
0.002 
0.001 
1.654 
0.092 
0.057 

2.79 
0.03 
0.63 
0.10 

0.110 
0.075 
0.045 
0.050 
0.018 
0.013 
0.010 

REMARKS 

Pyr + Hematite Vein 
Hematite + MoS2 Vein 
Pyr + MoS2 Vein 
Pyr + MoS2 Vein 
Pyr + MoS ~? Vain 

Qtz 
Qtz 
Qtz 
Qtz 
Qtz 
Qtz 
Qtz + Pyr + MoS"? Vein 
Malachite i n v e s i c l e s i n basalt 
Malachite along fracture i n gabb 
Qtz + MoS 2 Vein 
6" Qtz + Pyr + MoS2 Vein 

Pyr + M o S o V e i n 

Pyr + MoS^ Vein 

Pyr + MoS2? Vein 
Pyr + " ' 

8" Qtz 
8" Qtz 
6" Qtz MoS 2 Vein' 

Vein 
Vein 

3" Qtz + Pyr + MoS2 

9" Qtz + Pyr + MoS2 

Qtz + MoS2 v e i n l e t s 
Qtz + Pyr i n fracture 
I V Qtz + MoS2 Vein 
Malachite i n Coast Range d i o r i t e 
1' shear zone 
1' shear zone with malachite 
Malachite along fracture i n dior 
6" Qtz + MoS2 Vein 
2' Qtz + MoS2 + Pyr Vein 
5' Qtz + Pyr + MoS9 Vein 
1 0'> MoS2 i n j o i n t s , veins and 

poorly developed quartz + 10') 
10') 
10') 
10') 
10') 
10') 

MoS2 stockworks 



TABLE VII (Continued) 
Results i n % 

SAMPLE NO. TYPE LOCATION Mo MoS2 Cu 

40009-HR-ll Chip Float Creek 0 .021 
HR-12 ii it I I 0 .019 
HR-13 ii it H 0 .053 
HR-14 it H 0 .120 
HR-15 it E.Trib.Float Crk 0 .012 
HR-16 I I it H it it 0 .340 
HR-17 Float Creek 0 .028 
HR-18 H n I I 0 .035 
HR-19 ti it 0 .012 
HR-20 ii ii ti 0 .017 
HR-21 I I W.Trib.Float Crk 0 .036 
HR-22 H I I it it it 0 .210 
HR-23 H it ti H it 0 .069 
HR-24 I I 1000 •E PinriacleCrk 0.23 
HR-25 I I # 1 Creek 0.004 0.01 
HR-26 I I I I it 0.002 0.01 
HR-27 •i # 3 Creek 0.003 0.01 
HR-28 # 1 Creek 0.005 0.01 
HR-29 I I ti it 0.001 0.01 
HR-30 it H it 0.001 < 0.01 
HR-31 I I 0.002 0.01 
HR-32 it I I 0.005 < 0.01 
HR-33 ii it H Trace < 0.01 
HR-34 I I # 2 Creek 0.008 < 0.01 
HR-35 it H ti 0.001 0.01 
HR-36 ii it H 0.007 0.01 
HR-37 it I I I I 0.009 < 0.01 
HR-38 it ti it Trace < 0.01 
HR-39 I I I I I I Trace < 0.01 
HR-40 I I I I ti 0.001 0.01 
HR-41 it H it 0.001 0.01 
HR-42 it . # 3 Creek Trace < 0.01 
HR-43 it it H 0.002 < 0.01 
HR-44 ii ti I I 0.002 0.01 
HR-45 n it it 0.001 0.01 

40009- HR-46 n ti ti Trace < 0.01 

REMARKS 

10 
10 
10 
10 
5' 
5' 
5' 
10 
10 
3' 
10 
10 
10 
1' 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

MoS2 i n j o i n t s , veins ) 
) 
) and poorly developed 
) quartz + M o S o s t o c k w o r k s 
Qtz + MoS2, Mos 2 veins 
shear, Pyr+MoS2 +Hem+Mgt. 
shear,Pyr +MoS? +Hem+Mgt. 
Qtz + MoS2 veins * 
Qtz+MoS2, Qtz+MoS2+Pyr vei 

Qtz + Pyr + MoS„ stockwork 
) 
) Qtz + MoS, 

2 
MoS, veins, 

6n j o i n t s 
Qtz + Pyr + Cp vein i n shec 
^ and MoS2 

F R A C T U R E D A N D 

G O S S A N Z O N E 
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Weighted averages for chip samples c o l l e c t e d i n two d i s t i n c t 
parts of the property are shown i n Table V I I I . 

The r e l a t i o n % Mo x 1.6683 = % MoS 2 was used to convert % Mo 
to equivalent % M 0 S 2 . 

TABLE VIII 

Total of Average Values % 
No. of Samples Location Width Sampled MoS2 Cu 
23 Fl o a t Creek 185/5 f t . 0.070 
11 (cont.chip) Fl o a t Creek 110.0 f t . 0.048 
22 West Fork 1100.0 f t . 0.003 < O.'Ol 

Sample r e s u l t s i n the West Fork region are uniformly low and 
the ground i s not considered to be of economic i n t e r e s t . 

The r e s u l t s of the F l o a t Creek sampling are s l i g h t l y above 
those obtained by.Southwest Potash i n 1965. Sampling i n 1971 
was, however, of the better molybdenite occurrences. 

As pointed out i n the 1965 report by Southwest Potash Corp., 
bulk sampling of fresh outcrop gave markedly higher values 
compared with chip sampling of surface outcrop. Table I from 
the 1965 Report i s shown below. 

SOUTHWEST POTASH CORP.. 1965 REPORT - TABLE I 
SURFACE CHIP SAMPLES BULK SAMPLES FROM EQUIVALENT LINE 
No. %Moj>2 Interval No. % MoS^ I n t e r v a l 
7534 0.01 20» 7679 0.04 50' 
7535 0.02 20' 
7536 0.01 20' 
7537 0.01 20* 7680 0.07 50' 
7538 0.01 20' 
7539 0.01 20' 
7540 0.01 20' 7681 0.09 50• 
7541 0.03 20' 

0.014 160' 0.067 150' 
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Th i s r e p r e s e n t s a v e r y s i g n i f i c a n t , (almost f i v e - f o l d ) i n 
c r e a s e i n values i n f r e s h r o c k . I f t h i s r e l a t i o n s h i p e x i s t s 
throughout t h e property t h e n where 110' o f c h i p sampling was 
obtained from F l o a t C r e e k , assaying 0.048% M 0 S 2 / one could 
expect appreciably higher M0S2 values i n t h e underlying fresh 
rock. 

REVIEW 
Work to date has confirmed that the best occurrences of moly
bdenite are to be found close to the contact between the f i n e 
and coarse grained phases of the stock, e.g., G l a c i e r Island, 
Mud Lake, Float Creek. This being so the most l i k e l y locations 
for molybdenite of ore grade are those areas where there occurs 
the greatest surface area of contact per u n i t volume. The only 
two areas within the property which appear to display t h i s 
feature are: 

1) G r a n i t i c Complex near Lost Creek 
2) Float Creek Area. 

1) G r a n i t i c Complex - The f i n e , medium and coarse grained 
phases of the stock are a l l present within the area. Widely 
spaced veins up to 1* across of quartz + MoS2 + p y r i t e occur. 
As discussed above outcrops are few. There i s , however, a 
s o i l geochemical anomaly present. 

The a l t e r a t i o n i s , according to the Lowell and G u i l b e r t Model, 
i n the outer a r g i l l i c zone (see F i g . 8) although there seems 
to be some telescoping of the p h y l l i c (quartz and pyrite) zone 
within the a r g i l l i c . A diagramatic section (Fig. 24) suggests 
that the d i f f e r e n t phases may be too compressed to a f f o r d a 
good host for introduced molybdenite. 

2) F l o a t Creek Area - Here again f i n e , medium and coarse grained 
phases of the stock are present. Molybdenite occurs i n fracture 
and shears at lower elevations•and i n quartz veins, 'dry 1 veins 
and v e i n l e t s , along j o i n t s , f i n e fractures and i n minor stock-

...48 



works at higher elevations. As a section through Fl o a t Creek 
suggests (Fig. 25) the change i s actu a l l y from shear and f r a c t 
ure control higher i n the system to vein and j o i n t control 
lower i n the system. 

The a l t e r a t i o n pattern (Fig. 9,25) also show a change from 
a r g i l l i c to the more favourable p h y l l i c as one moves lower i n • 
the system. Diagramatic sections C-D, E-F, G-H (Figs. 25,26, 
and 27) moreover, suggests that a high degree of i n t e r f i n g e r -
ing of the fine and coarse grained phases has occurred and 
the o r i g i n a l l y suggested condition for ore i s met. v i z . greatest 
surface area of contact per unit volume. 

The Red H i l l - Plug G l a c i e r area, although not considered a 
target at present, has a number of features which are of 
i n t e r e s t : 

1. The l a t e s t phase of the stock outcrops i n the area 
2. A s i l i c e o u s b reccia and quartz v e i n stockwork occurs 

1,000' west of Red'Hill 
3. Molybdenite i n veins and on f r a c t u r e s , quartz veins, 

p y r i t e veins, and minor chalcopyrite veins occur i n 
f l o a t below Plug G l a c i e r . The d i s t r i b u t i o n of the 
f l o a t indicates that molybdenite l i e s beneath Plug 
G l a c i e r . 

The evidence suggests that d e t a i l e d work i n t h i s area could 
r e s u l t i n a d r i l l i n g target being defined. 

CONCLUSIONS 
The geological i n t e r p r e t a t i o n , the trend i n mode of occurrence 
of molybdenite, and the a l t e r a t i o n zoning a l l point to the 
F l o a t Creek area, and p a r t i c u l a r l y the ground o v e r l a i n by the 
volcanics, as being the most promising on the property. 

C.B. Campbell, 
Project Geologist. 
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ADDENDUM 
(1) 

WORK REQUIREMENTS 
Under t h e terms o f the agreement C e r r o M i n i n g Company o f 
Canada i s committed t o spending $75,000 by December 31st, 1971. 
This committment has been met. A f u r t h e r sum o f $175,000 
must be spent on exploring the property by December 31st, 
1976 i n order to f u l f i l l our ob l i g a t i o n s . 

PROPERTY STATUS 
The property consists of the EE, R, Plug, Bat, B a l l , Beta, 
Best,and Berg Mineral Claims (345 f u l l s i z e , 7 f r a c t i o n s ) . 
Of these the Bat, B a l l , Beta, Best and Berg have not been 
l e g a l l y surveyed. Staking by both Cerro Mining Company of 
Canada Limited, and S i l v e r Standard Mines Ltd., i s thought 
to have resulted i n some ground being overstaked by both 
p a r t i e s . 

A l l of the ground o r i g i n a l l y optioned by Cerrocan i s being 
kept i n good standing. In^addition the Bat, B a l l and c e r t a i n 
of the Best and Beta claims are being retained i n order t o: 

1) Retain s t r a t e g i c a l l y located ground and unimpeded 
access to the property. 

2) Comply with the terms of the Agreement. 

To these ends assessment work has and w i l l be applied to 
the claims such that the status of the property w i l l be 
as shown i n Table IX. 

Based on an evaluation of the data c o l l e c t e d i n 1971, a l l 
Berg claims and the balance of the Best and Beta claims are 
not being held. 

... (2) 



(2) 

TABLE IX 

CLAIM NAME EXPIRY DATE 

EE 1 -15 May 22, 1973 
EE 17-30 May 22, 1973 
EE 31-47 Aug. 24, 1973 
EE 48-49 Frs. Oct. 12, 1973 
R 1-32 Nov. 19, 1973 
Plug 9-12 Sept . 2, 1972 
Plug 19-24 Sept . 2, 1972 
Bat 1-6 Aug. 4, 1973 
Bat 7 Fr. Aug. 4, 1973 
Bat 8-9 Aug. 4, 1973 
Bat 10-14 Oct. 20, 1972 
Bat 15, 16 Frs. Oct. 20, 1972 
B a l l 1-15 Aug. 4, 1973 
B a l l 16 Fr. Aug. 4, 1973 
Best 1-4 Oct. 14, 1972 
Best 16, 18, 20, 

22, 24 
Oct. 14, 1972 

Best 
Best 

30-34 
50-51 and 

Best 94 
Best 115-116 Oct. 20, 1972 
Beta 1-6 Oct. 14, 1972 
Beta 33-48 Oct. 14, 1972 
Beta 53-54 Oct. 14, 1972 
Beta 
Beta 

61-62 
67-68 and 

Beta 73-74 Oct. 20, 1972 

Pr i o r to May 22nd further assessment work can be 
recorded, for a fee of $230.00 on Mineral Claims 



(3) 

# EE 1-15, EE 17-47, w h i c h would keep them i n good s t a n d 
i n g u n t i l May 22nd and August 2 4 t h , 1974. 

I f t h e above assessment i s a p p l i e d t h e n t h e minimum c o s t s 
i n c u r r e d i n 1972 and 1973 would be as shown i n T a b l e X. 

TABLE X 

1972 1973 

Aug.l $5,000-Advance Royalties 
Sept.2 1,000-Plug Claims 
Oct.14 6,300-Best & Beta Claims 
Oct.20 700-Bat 10-16 

400-Recording Fees 

Aug. 1 
Aug. 4 

to 
Nov.14 

$5,000-Advance Royalties 
Plug, R, EE 
Best, Beta, Bat 

13,900-& B a l l Claims 
695-Recording Fees 

$13,400 $19,595 

These costs can be reduced?if some of the Best and Beta 
claims are dropped i n the future, a f t e r formally giving 
notice of our intentions to S a l a l Molybdenum Mines Ltd. 

DEVELOPMENT OF PEMBERTON AREA 
The nearest roadhead i s 22 miles from the property. I n d i 
cations are that the logging companies and the Forest Depart
ment do not intend advancing the e x i s t i n g road for three or 
four years. 

Present plans for construction of a gas p i p e l i n e from Williams 
Lake to Powell River show that the l i n e would run up the L i l l o o e t 
Valley as far as Meager Creek, approximately 12 miles from the 
S a l a l Property (see F i g . 1). Although a dispute over tenders i s 
presently i n progress i t i s expected that by l a t e 1972 a s t a r t 
w i l l be made on the project. This would mean construction of 
an access and maintenance road along the route of the p i p e l i n e . 

# 
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PRELIMINARY THIN SECTION ALTERATION STUDY 

Twenty-three r o c k s were s e l e c t e d from t h e Water F a l l Creek -
L o s t Creek a r e a f o r t h i n section section o f w a l l r o c k a l t e r 
a t i o n . P a r t i c u l a r emphasis was placed on attempting to cor
r e l a t e t he t h i n section data with t h e a l t e r a t i o n pattern 
based on f i e l d observations. 

I t i s d i f f i c u l t to i d e n t i f y and d i s t i n g u i s h several of the 
more common a l t e r a t i o n minerals i n thin section. This i s 
because of the very small grain si z e of many of the second
ary minerals and because several of the a l t e r a t i o n products 
have nearly s i m i l a r o p t i c a l properties. Nevertheless i t i s 
possible to i d e n t i f y four major a l t e r a t i o n products. These 
are: 

1) C h l o r i t e - developed from primary b i o t i t e - .other 
minerals which occur with the c h l o r i t e are magnetite 
and epidote. ? 

2) K a o l i n i t e - d i f f e r e n t i a t e d from s e r i c i t e by i t s white 
to buff colour, f i n e grain s i z e , and lower b i r e f r i n g 
ence. Other clay minerals have properties s i m i l a r to 
those of k a o l i n i t e and could not be distinguished from 
i t o p t i c a l l y . 

3) S e r i c i t e - e a s i l y recognized by i t s higher b i r e f r i n g 
ence, colourless appearance i n plane p o l a r i z e d l i g h t , 
and diagnostic cleavage i n the larger grains. I l l i t e 
i s i ndistinguishable from s e r i c i t e by o p t i c a l methods 
and, i f present, was grouped with s e r i c i t i c a l t e r a t i o n . 

4) S i l i c i f i c a t i o n - recognized by an excess of free s i l i c a 
over the normal modal composition. The secondary quart 
i s generally more i n c l u s i o n - f r e e than the primary quart 



The t h i n sections from S a l a l Creek show systematic d i f f 
erences i n both the type and i n t e n s i t y of t h e a l t e r a t i o n . 
The reconstructed a l t e r a t i o n sequence i s as follows: 

1) Outer C h l o r i t e Zone - primary b i o t i t e i s p a r t i a l l y 
a ltered to c h l o r i t e and magnetite (± small epidote 
blebs). The potash feldspar i s unaltered. Plagio
clase grains show very mild k a o l i n i z a t i o n or sauss-
e r i t i z a t i o n . Quartz i s unaltered. (This i s the 
" P r o p y l i t i c Zone" of Lowell & Guilbert, 1970) 

2) Inner C h l o r i t e Zone - b i o t i t e i s completely altered 
to c h l o r i t e and magnetite (iepidote). The potash 
feldspar i s s t i l l r e l a t i v e l y fresh; the p l a c i o c l a s e 
i s moderately s a u s s e r i t i z e d ( " A r g i l l i c Zone" of 
Lowell & Guilbert, 1970). 

3) Outer S e r i c i t e Zone - b i o t i t e i s almost e n t i r e l y 
absent. C h l o r i t e grains are p a r t i a l l y to completely 
al t e r e d to s e r i c i t e . A l l fedspars show moderate to 
strong development of large grains of s e r i c i t e and 
epidote ("Phyllic Zone" of Lowell & G u i l b e r t , 1970). 

4) Inner S e r i c i t e (± B i o t i t e ) Zone - primary b i o t i t e 
and associated c h l o r i t e are completely absent. 
Secondary, fibrous, brown b i o t i t e i s occasionally 
present i n small q u a n t i t i e s . S i l i c i f i c a t i o n i s 
present i n some t h i n sections. Secondary s e r i c i t e 
i s abundant and occurs as large, well-developed 
flakes. In one t h i n section (J-58), the o r i e n t 
ation of the s e r i c i t e and secondary quartz imparts 
a strong f o l i a t i o n to the rock. Minor secondary (?) 
potash feldspar i s sometimes found i n t h i s zone. 
("Potassic Zone" of Lowell & Gui l b e r t , 1970). 
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W a l l r o c k a l t e r a t i o n z o n i n g i s r e l a t e d d i r e c t l y t o o r e 
o c c u r r e n c e s i n numerous l o c a l i t i e s t h r o u g h o u t N o r t h Amer
i c a . The z o n i n g i s o f two major t y p e s : 

1) " V e i n z o n i n g " - the systematic arrangement of a l t e r 
a t i o n zones adjacent to the i n d i v i d u a l sulphide-
bearing veins. Examples of vein zoning are Butte 
(Sales and Meyer, 1948) , and Endako (Drummond and 
Kimura, 1969.) . 

2) "Deposit zoning" - the systematic arrangement of the 
a l t e r a t i o n zones r e l a t i v e to the e n t i r e ore body. An 
example of t h i s type of zoning i s the San Manuel -
Kalamazoo ore body (Lowell & G u i l b e r t , 1970). 

At S a l a l Creek the zoning i s not r e l a t e d to any i n d i v i d u a l 
veins. I t may however be r e l a t e d to the northeast-trending 
vein system exposed between T r a i l Creek and Cornice Creek. 
The t h i n section density i s too low to allow any more than 
a generalized picture of the a l t e r a t i o n zoning. However, 
several s i g n i f i c a n t facts have been established i n t h i s 
study. 

1) A l t e r a t i o n i n t e n s i t y i s greatest i n the T r a i l Creek-
Cornice Creek area. 

2) A l t e r a t i o n types include: I. the p r o p y l i t i c assembl
age i n which the b i o t i t e i s c h l o r i t i z e d and the plag
io c l a s e i s s l i g h t l y k a o l i n i z e d . I I . the a r g i l l i c 
assemblage i n which the b i o t i t e i s c h l o r i t i z i e d , the 
plagioclase i s k a o l i n i z e d , and the potash feldspar 
i s flecked with s e r i c i t e . I I I . the p h y l l i c assembl
age i n which s e r i c i t e and quartz are dominant a l t e r 
ation products. IV. the potassic assemblage i n which 
quartz, s e r i c i t e , and minor secondary b i o t i t e and 
potash feldspar are present. 

.4 
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These a l t e r a t i o n t y p e s a r e zoned around a c e n t e r l o c a t e d 
i n the F l o a t Creek a r e a ; t h e a l t e r a t i o n t y p e s a r e shown 
on the accompanying map f o r t h o s e l o c a l i t i e s a t w h i c h t h i n 
s e c t i o n s a r e a v a i l a b l e . (See F i g . 28) 

3) The most i n t e n s e a l t e r a t i o n i s d e f i n i t e l y a s s o c i a t e d 
w i t h t h e b e s t m o l y b d e n i t e m i n e r a l i z a t i o n . 
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GROUND MAGNETOMETER SURVEY 

on t h e 

PLUG 9-12, PLUG 19-24, BAT 10-14, BAT 15 F r . , BAT 16 F r . 

MINERAL CLAIMS 

SALAL CREEK MOLYBDENUM PROPERTY, SALAL CREEK, B.C. 

LILLOOET MINING DIVISION, BRITISH COLUMBIA 

N.T.S. 92 J 14 

LATITUDE 50° 45' N LONGITUDE 123° 30' W 

BY 

CERRO MINING COMPANY OF CANADA LIMITED, ON BEHALF OF 

SALAL MOLYBDENUM MINES LTD. 

AUGUST 28TH TO SEPTEMBER 2ND, 1971 

VANCOUVER OFFICE D.K. M u s t a r d , P . E n g . 
September 3 0 t h , 1971 c ^ C a m p b e l l 
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INTRODUCTION 

From 28th August t o 2nd September, 1971, a ground magnetic 
s u r v e y was conducted on t h e P l u g 9-12, P l u g 19-24, Bat 10-14, 
Bat 15 F r . and Bat 16 F r . M i n e r a l C l a i m s s i t u a t e d on the S a l a l 
Creek Molybdenum P r o p e r t y , a p p r o x i m a t e l y 4 2 m i l e s N.W. of 
Pemberton, B.C. 

The s u r v e y was c a r r i e d o u t w i t h t h e f o l l o w i n g aims: 
1. t o d e f i n e c o n t a c t s , o b s c u r e d by t a l u s , between v a r i o u s 

phases of t h e i n t r u s i v e 
2. t o d e t e r m i n e i f t h e v o l c a n i c s i n the a r e a a r e f l o w s , o r 

a t l e a s t i n p a r t , p l u g s 
3. t o d i s c o v e r major s t r u c t u r e s w h ich may e x i s t beneath 

t a l u s and g l a c i a l d e b r i s . 

LOCATION & ACCESS (See F i g . 1) 

The S a l a l Creek Molybdenum p r o p e r t y i s s i t u a t e d a t the head
w a t e r s o f S a l a l C r e e k , a t r i b u t a r y o f t h e L i l l o o e t R i v e r , 
42 m i l e s N.W. o f Pemberton, B.C. 

The p r o p e r t y i s l o c a t e d i n t y p i c a l l y rugged C o a s t Range t e r r a i n . 
E l e v a t i o n s range from 4,500' t o a maximum o f 8,100'. 

The P l u g and Bat M i n e r a l C l a i m s l i e i n t h e extreme N.W. p o r t i o n 
o f the p r o p e r t y , between Mud Lake and the headwaters o f L o s t 
Creek. 

A c c e s s t o the p r o p e r t y i s by h e l i c o p t e r from Pemberton. 

2 
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GEOLOGY (See F i g . 2) 

The p r o p e r t y i s u n d e r l a i n by a d i f f e r e n t i a t e d a c i d s t o c k 
i n t r u d i n g t h e s t r o n g l y f o l i a t e d C o a s t Range Complex. I n 
g e n e r a l a c o a r s e g r a i n e d q u a r t z m o n z o n i t e b o r d e r phase 
s u r r o u n d s a f i n e g r a i n e d " g r a n i t i c c o r e . A medium g r a i n e d 
phase g r a d a t i o n a l between t h e o t h e r phases l o c a l l y o c c u r s . 
Numerous a c i d and b a s i c d i k e s i n t r u d e t h e s t o c k . P a t c h e s 
o f T e r t i a r y t o Recent V o l c a n i c s i n t h e form o f f l o w s and 
p l u g s o u t c r o p on. t h e p r o p e r t y . 

M o l y b d e n i t e o c c u r s e x t e n s i v e l y on t h e p r o p e r t y i n v e i n s , 
as j o i n t c o a t i n g s and, r a r e l y , d i s s e m i n a t e d . I t i s found 
i n a l l phases o f t h e s t o c k . Recent mapping, however, i n 
d i c a t e s t h a t t h e b e s t o c c u r r e n c e s a r e t o be found i n the 
c o a r s e g r a i n e d phase. 

The emplacement o f t h e m o l y b d e n i t e i s s t r o n g l y c o n t r o l l e d 
by s t r u c t u r a l f e a t u r e s such as s h e a r s and f r a c t u r e s . 

W i t h i n t h e a r e a s u r v e y e d , c o a r s e , medium, and f i n e g r a i n e d 
phases o f t h e s t o c k a r e r e p r e s e n t e d . The c o a r s e g r a i n e d 
phase i s an e q u i g r a n u l a r , l o c a l l y p o r p h y r i t i c , g r e y t o 
p i n k i s h - g r e y g r a n i t e . The average g r a i n s i z e i s 2.5 t o 
3.5 mm. Based on a l i m i t e d number o f t h i n s e c t i o n s s t u d i e d 
i n 1970 t h e r o c k i s c l a s s i f i e d as a q u a r t z m o n z o n i t e w i t h 
t h e f o l l o w i n g modal c o m p o s i t i o n : 

Q u a r t z 35% 
O r t h o c l a s e 40% 
P l a g i o c l a s e 20% 
B i o t i t e 5% 
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The medium gra i n e d phase i s s i m i l a r t o the c o a r s e g r a i n e d 
phase i n a l l ways e x c e p t g r a i n s i z e . The average g r a i n 
s i z e i s 1.5 t o 2.5 mm.. I t i s c l a s s i t i o . 1 as g u a r t z monzonite 

The f i n e g r a i n e d phase i s e q u i g r a n u l a r , l o c a l l y p o r p h y r i t i c , 
g r e y t o p i n k i s h - g r e y . The average g r a i n s i z e i s 0.5 nra to 
1.00 mm. I t i s c l a s s i f i e d as a b i o t i t e g r a n i t e and has the 
f o l l o w i n g modal c o m p o s i t i o n . 

Q u a r t z 40% 
O r t h o c l a s e 45% 
P l a g i o c l a s e 10% 
B i o t i t e 3-5% 

As can be seen from the above, the f i n e g r a i n e d phase i s 
s l i g h t l y l e s s m a f i c t h a n t h e medium and c o a r s e g r a i n e d phase 
The 1971 mapping program i n d i c a t e s t h a t whereas m a g n e t i t e i s 
p r e s e n t i n a l l t h r e e phases o f t h e s t o c k i t o c c u r s i n l e s s e r 
q u a n t i t i e s i n t h e medium and f i n e g r a i n e d p h a s e s . 

V o l c a n i c s o u t c r o p i n two d i s t i n c t l o c a l i t i t e s . M o l y b d e n i t e 
o c c u r s i n s h e a r s i n o u t c r o p i n t h e Mud Lake a r e a and a l o n g 
j o i n t s , i n f l o a t . 

Much o f the ground i s o b s c u r e d by t a l u s and g l a c i a l d e b r i s 
and c o n t a c t s have been d e f i n e d o n l y a p p r o x i m a t e l y by g e o l o g 
i c a l mapping. 
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SURVEY PROCEDlRES 

The i n s t r u m e n t used was a S c i n t r e x Model '-1F-2 f i u x g a t e 
magnetometer w h i c h measures the v e r t i c a l component o f the 
e a r t h ' s magnetic f i e l d . 

A base s t a t i o n was s e t up a t Windy P a s s , a c e n t r a l l o c a t i o n . 
L i n e s were r u n a l o n g t he a c c e s s i b l e p a r t s o f t h e s u r v e y a r e a . 
As such they a r e c o n f i n e d t o the r i d g e s above Windy G l a c i e r . 
and t o the a r e a between Windy and P l u g G l a c i e r s (See F i g . 2) '. 

The i n s t r u m e n t was o p e r a t e d i n ac c o r d a n c e v / i t h t h e manu
f a c t u r e s recommendations. 

I n i t i a l l y t h e i n s t r u m e n t was a d j u s t e d f o r l a t i t u d e . S i n c e 
a l l p o s s i b l e s e n s i t i v i t y was d e s i r e d the range s w i t c h was s e t 
a t 1,000 gamma, and t h e l a t i t u d e s w i t c h was s e t t o t h e p c s i t i o 
+ 20 t o g i v e a r e a d i n g c l o s e s t t o 0 gamma on t h e s c a l e . A t 
t h e b e g i n n i n g o f each day t h e f i n e c o n t r o l was t h e n a d j u s t e d 
t o g i v e a r e a d i n g o f 0 gamma a t t h e base s t a t i o n . A t each 
s t a t i o n t h e meter r e a d i n g and time were r e c o r d e d . A number 
of c l o s e d t r a v e r s e s were made such t h a t a d d i t i o n a l r e a d i n g s 
c o u l d be t a k e n a t t h e base s t a t i o n a p p r o x i m a t e l y e v e r y two 
h o u r s . The d i f f e r e n c e between t h e r e a d i n g s a t t h e base 
s t a t i o n , d i v i d e d by t h e number o f minu t e s e l a p s e d between 
the r e a d i n g s gave t h e d i u r n a l change i n gammas p e r m i n u t e . 
The r e a d i n g a t i n t e r v e n i n g s t a t i o n s was c o r r e c t e d u s i n g t h i s 
f i g u r e . 
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RESULTS 

The r e s u l t s a r e p l o t t e d as p r o f i l e s ( F i g s . 3,4, and 5) a l o n g 
each t r a v e r s e l i n e and as a c o n t o u r e d p l a n ( F i g . 6 ) . F o r 
co n v e n i e n c e i n c o n t o u r i n g an a r b i t r a r y v a l u e o f 1,000 gamma 
was added t o the r e a d i n g s thus e l i m i n a t i n g n e g a t i v e v a l u e s . 

In the n o r t h e r n p a r t o f the s u r v e y a c o n t o u r i n t e r v a l o f 50 
gamma was used because o f t h e weak m a g n e t i c r e l i e f . I n t h e • 
s o u t h e r n p a r t where ma g n e t i c r e l i e f i s s t r o n g e r a c o n t o u r 
i n t e r v a l of 100 gamma was used. 

L i n e s 6 t o 11 were r u n i n t h e a r e a between Windy and P l u g 
G l a c i e r s . O u t c r o p i s m o s t l y o b s c u r e d by t a l u s and g l a c i a l 
d e b r i s . The magn e t i c r e l i e f o v e r most o f t h e s u r v e y a r e a 
i s weak. Two f e a t u r e s a r e , however, i m p o r t a n t : 

1. The 50 gamma c o n t o u r , r u n n i n g i n a n o r t h e a s t e r l y 
d i r e c t i o n i s p o s s i b l y an i n d i c a t o r o f t h e c o n t a c t 
between the c o a r s e g r a i n e d and f i n e g r a i n e d phases. 
T h i s moves t h e p r e s e n t c o n t a c t , based on mapping o f 
t h e few o u t c r o p s a v a i l a b l e , s o u t h by a p p r o x i m a t e l y 
500 f e e t . 

2. S t r o n g m a g n e t i c r e l i e f i n t h e extreme n o r t h o f the 
a r e a l i e s o v e r known v o l c a n i c o u t c r o p . As c o n t a c t s 
a r e o b s c u r e d , c o n s i d e r a b l e doubt e x i s t s as t o whether 
t h i s i s a v o l c a n i c p l u g o r t h e remnant o f a f l o w . The 
s t r o n g m a g n e t i c r e l i e f e x h i b i t e d o v e r t h i s f e a t u r e 
s u g g e s t s t h a t i t i s i n d e e d a p l u g . 
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l a t h e a r e a t c the s o u t h a more i n v o l v e d magnet i c p a t t e r n 
e x i s t s . The p i c t u r e i s f a i r l y t y p i c u . o i t h a t found o v e r 
T e r t i a r y v o l c a n i c s . "Highs" and "Low:;" o c c u r c l o s e l y t o 
g e t h e r i n a complex p a t t e r n . The broad "Low" a r e a s to t h e 
e a s t and n o r t h w e s t p r o b a b l y r e f l e c t the t a l u s and i c e i n 
t h e s e l o c a l i t i e s . 

The i s o l a t e d "High" t o t h e n o r t h , as d e f i n e d by l i n e s 2,3, 
4 and 5 may be i n d i c a t i v e o f a "Feeder" p l u g to the f l o w s . 

From September 3rd t o 5 t h t h e s u r v e y was e x t e n d e d t o t h e 
s o u t h t o c o v e r the r e m a i n d e r o f the v o l c a n i c s . T h i s p a r t 
of t h e s u r v e y was c o m p l e t e d q u i c k l y as the a r e a i s e a s i l y 
a c c e s s i b l e and t h e f l a t topped v o l c a n i c o u t c r o p a f f o r d e d 
f a s t and easy movement between s t a t i o n s . A major s t r u c t 
u r a l f e a t u r e appears t o r u n t h r o u g h S t a t i o n 5 on L i n e 13 
i n an e a s t - s o u t h - e a s t d i r e c t i o n . T h i s f e a t u r e i s not seen 
on s u r f a c e and may be one a f f e c t i n g the i n t r u s i v e i t s e l f . 

CONCLUSIONS 
Ground ma g n e t i c s u r v e y s on t h e S a l a l Creek Molybdenum 
P r o p e r t y can be u t i l i z e d t o i n d i c a t e o b s c u r e d c o n t a c t s 
between d i f f e r e n t phases o f t h e i n t r u s i v e and t o d i s t i n g 
u i s h v o l c a n i c p l u g s from f l o w s . The l i m i t e d work t o d a t e 
s u g g e s t s t h a t o b s c u r e d s t r u c t u r a l f e a t u r e s may a l s o be 
d e t e c t a b l e by t h i s method. 
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RE C OMMENDAT10 NS 

Ground ma g n e t i c s u r v e y s s h o u l d be c a r r i e d o u t o v e r s e l e c t e d 
a r e a s o f the s t o c k e s p e c i a l l y where c o n t a c t s a r e h i d d e n and 
where the p r e s e n c e of v o l c a n i c p l u g s may be o f s i g n i f i c a n c e { 

e.g., i n l o c a t i n g d r i l l h o l e s . 

Any s t r u c t u r a l f e a t u r e s s u g g e s t e d by the s u r v e y s h o u l d be 
c a r e f u l l y i n v e s t i g a t e d on the ground as t h e s e a r e l i k e l y t o 
be o f g r e a t i m p o r t a n c e i n r e g a r d t o o r e l o c a l i z a t i o n . 

D.K. M u s t a r d , P. Eng. 

C.B. C a m p b e l l 
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AIR MAGNETIC SURVEY - PLAN ONLY 

(SEE POCKET 6) 






