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PREFACE 

The following essay i s based on the personal exper

ience gained during the summer of 1952. Transcontinental 

Resources Limited, for whom I worked, were engaged i n p r e l i m i * 

nary geological investigations of the Bob Creek mineral 

showings near Houston, B r i t i s h Columbia. 

Most of the information submitted here resulted from 

the informal discussion of observations made during the actual 

progression of work at Bob Creek. I am deeply indebted to 

Clive D. McCord (B.A. Sc. U.B.C., 1950), the geological engin

eer i n charge of the investigations, without whose generous 

assistance I would have been unable to make thi s report. 

N. A. STROM. 

November 15, 1952. 





BOB CREEK ZINC ORE 

Purpose and Scope of t h i s Essay 

This essay i s devoted to a g e o l o g i c a l study of a 
zi n c - g o l d property s i t u a t e d i n the Smithers area of north-
c e n t r a l B r i t i s h Columbia. The problems involved i n expl o r a 
t i o n and development of the property w i l l a l s o be o u t l i n e d . 

A low-grade z i n c ore i s exposed f o r 1 5 0 0 feet along 
the steep-walled canyon of Bob Creek. The disseminated 
m i n e r a l i z a t i o n (which i s believed to have ^r^©ee#ed by mar 

epithermal, metasomatic replacement), c o n s i s t s l a r g e l y of 
s p h a l e r i t e s t r i n g e r s and v e i n l e t s combined w i t h a generous 

supply of p y r i t e . The ore occurs inQthe form of) a v o l c a n i c 
b r e c c i a thought to be a planar body representing the fast of 
a s e r i e s of s t r a t a of the Hazelton^Age. f 

G e o l o g i c a l i nformation*obtainable from surface rock 
— — — 

exposures i s l i m i t e d ( i n s o f a r as economic development of the 
propertyjie—concerned\ Furthermore, owing to the nature of 
the rock, subsurface i n v e s t i g a t i o n cannot be done by core 
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d r i l l i n g , but must be c a r r i e d out by t u n n e l l i n g and d r i f t i n g . 
For these reasons, i t i s u n l i k e l y that Bob Creek w i l l be d e v e l 
oped as a mining operation i n the immediate f u t u r e . Neverthe¬
l e s s , should an agge^eyetted demand f o r z i n c occur - and t h i s 
seems p o s s i b l e i n view of the present s t r a i n e d i n t e r n a t i o n a l 
s i t u a t i o n -^,an i n i t i a l c a p i t a l investment with„-the.--purpa&e—of 
a proper i n v e s t i g a t i o n of Bob Creek canyon might produce 
g r a t i f y i n g r e s u l t s . 

D e s c r i p t i o n 

Bob Creek i s a ten-foot wide stream which tumbles 
down through a narrow "V"-shaped canyon. Before emptying i n t o 
the l e s s t u r b u l e n t Buck R i v e r , the creek fans out over a wide 
f l a t . I t s spring-fed waters traverse; some two miles ©f v e s i c -

T u l a r b a s a l t s t r a t a , and e v e n t u a l l y make a unique "horseshoe" 
t u r n to k n i f e down through a h a l f mile of s o f t v o l c a n i c b r e c c i a . 
The creek then flows out onto a wide a l l u v i a l f a n , c a l l e d 
"Buck F l a t s " , which c o n s i s t s mainly of water-worn g r a v e l . 

P a r t i c u l a r a t t e n t i o n should be paid to the e x t r a o r d i n 
ary course which Bob Creek f o l l o w s . This course may be of 
great stea-t-i-g2*aphical! importance i n the determination of (possi¬
b l e bedding a t t i t u d e s , and the estimate of ore l i m i t s of Bob 

Creek canyon. 

The heavy overburden l i m i t s the g e o l o g i c a l study of 



land areas Immediately a d j o i n i n g the mineralized exposures of 
A 

the canyon. A f a i r l y dense growth of spruce and jackpine 
covers the deep-mantled h i l l s i d e s which were probably t e r r a c e s j ^ ^ 1 ^ 

of an ancient r i v e r bed. A b a s a l t overflow f r i n g i n g the. south
east boundary of the mineralized agglomerate, forms the core of 
a nearby rugged mountain range. I t i s , of course, a l l but 
barren of any v e g e t a t i o n . 

Although water on the h i l l s i d e s i s none too apparent, 
a constant supply of a r t e s i a n water feeds Bob Creek the year 
around. Because the creek flows d i r e c t l y through the m i n e r a l ¬
i z e d zone and has a constant water supply assured, h y d r a u l i c 

mining of the low-grade z i n c ores seems favourable. 
? 

O c c a s i o n a l l y f l a s h f l o o d waters race through the 
steep-walled canyon dragging down trees and rock d e b r i s . At 
various times, the creek i s known to have r i s e n ten f e e t above 
i t s normal l e v e l . At such times Bob Creek threatens the 
prospector's d w e l l i n g , l o c a t e d at the canyon mouth, and washes 
out road approaches, to the property. Heavy snows blanket the 
area during the w i n t e r s , which l a s t from mid-October to mid-
A p r i l . 

Although i t s c l i m a t i c c o n d i t i o n s are severe and 
e r r a t i c , the Bob Creek area i s seldom cut o f f from the nearest 
r a i l r o a d point and l o c a l d i s t r i b u t i o n centre of Houston. This 
town, which l i e s on the Canadian N a t i o n a l Railway's northern 
B r i t i s h Columbia branch l i n e , i s a logging and mixed farming 
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centre l o c a t e d about 3 0 0 miles east of the port of P r i n c e 
Rupert. A ten-mile unsurfaced road i s Bob Creek's only l i n k 
w ith Houston. At the present time, however, a road extension 
of 1 5 0 0 feet i s required to make the prospector's camp access
i b l e by car or t r u c k . In comparison w i t h many metal-mining 
operations, Bob Creek (considered here as a prospective z i n c 
ore producer) i s a r e l a t i v e l y e a s i l y a c c e s s i b l e property. 

H i s t o r y 

Although at the present time s p h a l e r i t e c o n s t i t u t e s 
the mineral of key i n t e r e s t at Bob Creek, the property has been 
worked f o r gold-placer a number of times i n the past. The 
p o t e n t i a l i t i e s of the creek were apparently discovered during 
the gold rush of the l a t e nineteenth century. I n t e r m i t t e n t 
p l a c e r operations which r e s u l t e d i n considerable gold recover
i e s are r e l a t e d to have taken place previous to 1914. F i r s t 
authentic r e p o r t s of pl a c e r working are recorded i n the B r i t i s h 
Columbia Department of Mines' annual report f o r 1914; the gold 
i s described as eminating from a "porphyry dyke". This "por
phyry dyke" and what i s p r e s e n t l y known as the mine r a l i z e d 
agglomerate of Bob Creek Canyon are understood to be synonymous. 
Downstream a l l u v i a l g ravel beds are very deep, and consequently 
bed rock or gold pay-streaks were not l i k e l y to be continuous.. 
I t i s assumed that p l a c e r operations ran spasmodically, c h i e f l y 
on s p e c u l a t i o n , when these p a r t i c u l a r pay-streaks were encoun
tered . 



In 1928, Douglas Lay, prospector and miner, reported 
development of a f o r t y - t h r e e - f o o t a d i t i n t o the west canyon 
w a l l and a f i f t e e n - f o o t a d i t i n t o the east w a l l . Since 
both a d i t s are now caved, no g e o l o g i c a l i n f o r m a t i o n can be 
obtained from them concerning subsurface s t r u c t u r e s . However, 
w i t h respect to m i n e r a l i z a t i o n ! assay reports are quoted which 
are n o t i c e a b l y e r r a t i c and probably not w e l l r e p r e s e n t a t i v e 
of general m i n e r a l i z a t i o n of the t o t a l ore. Grab samples 
showed traces of gold and s i l v e r w i t h 3% z i n c , while t h r e e - i n c h 
s t r i n g e r s gave up 1.4 oz. gold , 41 oz. s i l v e r and 18$ z i n c . 

Free gold was discovered i n 1932 to occur d i s c o n t i n -
uously i n the o x i d i z e d zone of mineralized agglomerate. The 
property was worked f o r a b r i e f d u r a t i o n at that time under 
the name of "Gold B r i c k " . The f o l l o w i n g year, 1933? George 
Smith staked two mineral claims which i n c l u d e most of the 
mineralized exposures, and he has held them to the present 
time. A f t e r spending three years on prospecting and analys
ing the Bob Creek showings, Mr. Smith organized the "Houston 
Gold Mines Company" f o r the purpose of underground e x p l o r a t i o n 
of the mine r a l i z e d zone, and w i t h a view to a p o s s i b l e s m a l l 
mine-mill o p e r a t i o n . Seven men were employed throughout the 
summer of 1936, during which time e i g h t y tons of ore were 
extracted from the "T"-shaped a d i t l o c a t e d on the eastern w a l l 
of the canyon about 5 0 0 f e e t upstream from the m i l l . Twelve 
tons of concentrate were r e a l i z e d from the ore by means of a 
simple m i l l i n g process. Further operations were suspended 
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since the owners were unable to i n t e r e s t any proper mining 
concern i n the property. 

Only of l a t e has renewed i n t e r e s t been shown i n Bob 
Creek. This i s a r e s u l t of i n c r e a s i n g demands f o r base metals. 
Tr a n s c o n t i n e n t a l Resources Limited took an o p t i o n on the proper¬
t y i n October, 1 9 5 1 * They did so on the b a s i s of recommenda
t i o n s of G. M. R a d i s i e s , who c i t e d the p o s s i b i l i t y of the 
existence of a large-tonnage, low-grade z i n c ore d e p o s i t . With 
t h i s p o s s i b i l i t y i n mind, during the summer of 1 9 5 2 a g e o l o g i c a l 
i n v e s t i g a t i o n was undertaken. 

E x p l o r a t i o n 

Procedure 
E x p l o r a t i o n work was c a r r i e d out during the months 

of June and J u l y by T r a n s c o n t i n e n t a l Resources. Duties con
s i s t e d mainly of plane-table mapping and underground excavation 
w i t h the purpose of f u r t h e r i n g q u a l i t a t i v e g e o l o g i c a l observa
t i o n s . A group of four men comprised pft a cook, two mappingy 
ge o l o g i s t s and a g e o l o g i c a l engineer i n charge, completed the 
required i n v e s t i g a t i o n . 

I n i t i a l work consisted of a three-day reconnaissance 
of the property and the surrounding v i c i n i t y , at which time a 
systematic mapping procedure was o u t l i n e d . The nature of the 
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mineralized body was studied b r i e f l y . P a r t i c u l a r a t t e n t i o n 
was given those s t r a t i g r a p h i e s features which might i n f l u e n c e 
the extent of mapping necessary f o r accurate i n t e r p r e t a t i o n s . 

On the f o u r t h day, the two-man plane t a b l e crew 
commenced mapping at a scale of one i n c h on the map equivalent 
to one hundred f e e t i n nature ( i . e . 1" - 1 0 0 * ) . The mineral- , 

f \ T*0* — <Hr ized panyon area was surveyed i n d e t a i l f o r obvious reasons 
/N j 

(see Appendix A). A f t e r completion of the map the e n t i r e f o u r -
man party spent the f i n a l two weeks f u l f i l l i n g required assess
ment work on the mineral c l a i m s . D e t a i l e d analyses were made 
of s t r u c t u r a l and mineral features e x h i b i t e d i n c r i t i c a l areas. 

Geology of Bob Creek 

S t r a t i g r a p h y 
M i n e r a l i z e d rock c o n s i s t i n g of v o l c a n i c b r e c c i a or a 

brecciated tuffaceous agglomerate i s exposed f o r some 1 5 0 0 f e e t 
along both sides of Bob Creek canyon. T e r t i a r y v e s i c u l a r 
b a s a l t s are believed to o v e r l i e a main body of v o l c a n i c b r e c c i a 
which includes the mineralized zone. (See f i g . 1 ) . Lying 
between the b a s a l t and the b r e c c i a i s a contact zone made up 
of v e s i c u l a r b a s a l t containing i n c l u s i o n s of v o l c a n i c b r e c c i a . 
This i n d i c a t e s that the b a s a l t o v e r l i e s the b r e c c i a , and a l s o , 
that the v o l c a n i c debris was deposited i n i t s present form 
r a t h e r than being brecciated by l a t e r movements. 
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F i g . 1 . C r o s s - s e c t i o n across  
Bob Creek showing; Bas a l t - B r e c ¬

c i a contact zone. 

The mineralized body has an_ajrparent s t r i k e of 
N 1 5 ° W and a d i p of about 3 0 ° e a s t e r l y . (See Appendix A.). 
This theory i s supported by the f a c t that no v e s i c u l a r b a s a l t 
occurs i n bed rock west of the canyon and t h a t , i n that area, 
the mineralized zone grades i n t o e n t i r e l y d i f f e r e n t types of 
rocks c o n s i s t i n g of andesite, t u f f , diabase, d i o r i t e , e t c . 
Furthermore, a remnant ridge c o n s i s t i n g of a f a i r l y r e s i s t a n t , 
p o o r l y m i n e r a l i z e d agglomerate trends northwesterly s t a r t i n g 
from the "horseshoe". This would suggest that the ridge 
represented a c e r t a i n more r e s i s t a n t l a y e r of a main planar 
body having a northwest s t r i k e . Although f r a c t u r e s and j o i n t s 
were observed i n the canyon, they were found to be random and, 



t h e r e f o r e , they represent no conclusive i n d i c a t i o n of the 
general dip and s t r i k e of the V o l c a n i c b r e c c i a stratum. 

Extent of Ore Zone 
Thickness of the mineralized zone i s estimated to be 

8 0 0 feet on the b a s i s of a 1 6 0 0 foot h o r i z o n t a l exposure and a 
Q«.ut£ a&~7£+. C£ULCW- * 

3 0 ° d i p . On e i t h e r side of the Bob Creek canyon exposures, 
the m i n e r a l i z a t i o n deviates d i s t i n c t l y from that e x h i b i t e d by 
the v o l c a n i c b r e c c i a . To the south, quartz and arsenopyrite 
c h a r a c t e r i z e the m i n e r a l i z a t i o n . To the n o r t h and west, the 
t u f f s and purple breccias are p r a c t i c a l l y barren of any m i n e r a l 
i z a t i o n which could be c o r r e l a t e d w i t h the disseminated p y r i t e 
and s p h a l e r i t e featured i n the canyon. I t can be concluded 
then that Bob Creek canyon i s a l i m i t e d m i n e r a l i z e d zone con¬
tained i n an extensive planar body of v o l c a n i c b r e c c i a . The 
unusual "horse shoe" d e v i a t i o n of the creek supports t h i s con
c l u s i o n . I f the s o f t mineralized zone were d i s t r i b u t e d 
uniformly throughout the bedding plane, there would be no 
apparent reason why the creek would not have cut headward i n 
normal f a s h i o n (see f i g . 2 ) . Instead, the creek has p r a c t i 
c a l l y reversed i t s d i r e c t i o n and developed an immature, steep-
walled canyon extending through the m i n e r a l i z e d zone. 

Type of M i n e r a l i z a t i o n 
Prominent minerals o c c u r r i n g i n Bob Creek canyon are, 

i n order of t h e i r abundance: p y r i t e , s p h a l e r i t e , galena, 
c h a l c o p y r i t e and free gold. P y r i t e and c h a l c o p y r i t e p a r t i c l e s 
are disseminated throughout the b r e c c i a mass, while s p h a r i t e -
galena v e i n l e t s , c a r r y i n g free gold, occur as t h i n coatings on 
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b r e c c i a globules and f i l l f r a c t u r e s and f i s s u r e s . Although the 
l a r g e r s t r i n g e r s of s p h a l e r i t e are as wide as s i x inches, t h e i r 
value alone i s n e g l i g i b l e , since they run i n l e n t i c u l a r , sharp¬
l y terminated v e i n s . However, combining the l a r g e r s t r i n g e r s 
w i t h the disseminated s p h a l e r i t e v e i n l e t s creates an economical
l y more i n t e r e s t i n g c o n d i t i o n . 

F i g . 2. The Bob Creek "Horseshoe"  
w i t h reference to s t r a t i g r a p h i c c o n t r o l features 

To i n v e s t i g a t e m i n e r a l i z a t i o n beyond the zone of 
o x i d i z a t i o n , f i v e c o l l a r s were developed along the canyon w a l l 
at e q u a l l y spaced i n t e r v a l s . They were each about eight f e e t 
i n width and s i x f e e t i n depth. Development accessories 
(which included a gasoline powered pneumatic d r i l l , mining 
p i c k s , shovels and f o r c i t e e x p l o s i v e s (60% TNT) ) l i m i t e d the 
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depth below surface to which the men could work s a f e l y . 
Results were poor and the only conclusive f a c t o r s brought to 
l i g h t were: that o x i d a t i o n i s l i k e l y to be very deep; and, 
many l a r g e r mineral s t r i n g e r s along cracks and f i s s u r e s are 
very badly leached. Wo v e i n a t t i t u d e could be discerned, as 
those s t r i n g e r s which were found seemed haphazard i n length 
and d i r e c t i o n . I t i s w e l l to p o i n t out here that a d e t a i l e d 
mineral i n v e s t i g a t i o n beyond the zone of o x i d a t i o n i s the only 
answer to an accurate assessment of v a l u e s . Core d r i l l i n g i s 
understandably hopeless i n t h i s type of rock which i s composed 
of i r r e g u l a r hard and s o f t p a r t i c l e s i n a p o o r l y cemented mass. 

In summary, the m i n e r a l i z a t i o n of Bob Creek canyon 
c o n s i s t s of p y r i t e , s p h a l e r i t e and free g o l d , with galena and 
c h a l c o p y r i t e i n t r a c e s . Economically the bulk rock mass must 
be considered as the ore i f there i s to be any hope of worth
while mineral recovery. 

Ore tonnages 
. 

Assuming a uniform s p h a l e r i t e p y r i t e m i n e r a l i z a t i o n 
of the canyon zone, appropriate tonnage c a l c u l a t i o n s were made. 
To f a c i l i t a t e these c a l c u l a t i o n s , c r o s s - s e c t i o n s 1 0 0 0 feet 
across were taken at i n t e r v a l s of 1 8 0 f e e t perpendicular to a 
l i n e r e p r e s enting the lengthwise a x i s of the canyon exposure 
(see f i g . 3 ) - From these c r o s s - s e c t i o n s , the tonnages were 
c a l c u l a t e d by choosing f o r the ore l i m i t s , the creek as the 
bottom, the a c t u a l surface p r o f i l e as the top, and s t r a i g h t 
v e r t i c a l l i n e s as the sides projected down from points on the 
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p r o f i l e slope where the o u t l i n e of m i n e r a l i z a t i o n was observed 
(see f i g . 4 ) . 

F i g . 3. Cross Sections along Bob Creek i n  
connection w i t h Tonnage Estimates 

MOUTH EAST 

ij_z ^ —— — ——=—= , 

Lim/fe of observed | \ 

J&RI * J ' 

k 
1 i 

\7 ' * : - • • • 

F i g . 4. T y p i c a l C r o s s - s e c t i o n i l l u s t r a t i n g 
the choice of l i m i t s of p o s s i b l e ore i n 

Bob Creek Canyon. 



A t o t a l of 1 , 8 8 8 , 0 0 0 tons of ore was estimated to l i e w i t h i n 
the l i m i t s r e s t r i c t e d to a c t u a l mineral exposures.. A second, 
more crude estimate, was derived by choosing an e l l i p t i c a l map 
area (where m i n e r a l i z a t i o n i s assumed to be continuous) as the 
h o r i z o n t a l l i m i t , and the surface p r o f i l e and creek bottom as 
the upper and lower l i m i t s , r e s p e c t i v e l y . Seven m i l l i o n tons 
of ore reserves were c a l c u l a t e d on t h i s b a s i s . P r o v i d i n g a 
b r i s k demand f o r base metals p r e v a i l s , these l a r g e tonnages 
could prove worthwhile to a company i n t e r e s t e d i n a high-tonnage 
low-grade o p e r a t i o n . 

Value of M a t e r i a l 

Before the Bob Creek showings can a c t u a l l y be mined, 
a proper i n v e s t i g a t i o n determining more accurate tonnage e s t i 
mates and prospective mineral recovery would have to be executed 
I t has been found that sampling by underground excavation 
beyond the zone of o x i d a t i o n i s the only reasonable s o l u t i o n to 
achieve a true assay of the average a v a i l a b l e s p h a l e r i t e , p y r i t e 
gold, e t c . throughout the projected ore body. 

Assay f i g u r e s , as reported by Mr. Smith (the property 
h o l d e r ) , are not n e c e s s a r i l y r e p r e s e n t a t i v e , but are the only 
ones a v a i l a b l e . During i t s b r i e f mining operation of 1 9 3 6 , 

80 tons of ore were mined. A 1 2-ton concentrate was r e a l i z e d 
by a simple m i l l i n g process u t i l i z i n g a jaw-crusher, b a l l m i l l 
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r and Wllfey table* Assay values are quoted as follows: 

Values of Concentrate give Values of ore 

Gold 0.45 oz./ton 0.064 oz./ton 

S i l v e r 7.0 oz./ton 0.99 oz./ton 

Zinc 8% 1.X3* 

Lead trace trace 

Judging from these returns, the ore i s d e f i n i t e l y of a low 

grade. Normally the value of zinc should be above 4% of the 

ore for an economically sound operation. One consideration, 

that of the value of the sulphur i n the p y r i t e , has been 

ignored, simply because the p y r i t e percentages were not given 

i n this 1936 report. In recent years the recovery of sulphur 

from pyrite has received increased attention 

ing a very high potential tonnage of ore. I t i s this large 

tonnaga with i t s a d a p t a b i l i t y to low-cost, open-pit mining 

methods that makes the property economically i n t e r e s t i n g . 

Furthermore, the property has a favourable geographical l o c a t i o n , 

being an e a s i l y traversable ten miles from a transcontinental 

r a i l r o a d . Timber and water resources are p l e n t i f u l enough to 

meet with the f u e l and construction, and power and hydraulic 

Summary 

Bob Creek canyon i s a low-grade zinc property possess-
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mining requirements. 

The major p r o h i b i t i v e f a c t o r to mining at Bob Creek, 
to a l l but the l a r g e r mining companies, i s the r e l a t i v e l y -
high cost (and the r i s k involved t h e r e i n ) of determining the 
true values and tonnages of ore reserves. Bulk sampling 
from extensive underground e x p l o r a t i o n work appears to be the 
only method of a t t a i n i n g a proper e v a l u a t i o n . A continuing 
steady demand f o r zinc would have to be a n t i c i p a t e d before 
any l a r g e amount of s p e c u l a t i v e c a p i t a l expenditure would be 
warranted. 





GLOSSARY OF TERMS 

ad i t : 
a horizontal opening into a h i l l s i d e giving access 
to a mine. 

agglomerate: 
tuffaceous agglomerate i s composed of rounded or 
sub-angular volcanic fragments contained i n a f i n e 
grained matrix. In t h i s report, i t i s to be noted 
that the ore body i s believed to occur i n either a 
volcanic breccia or a tuffaceous agglomerate. 

a l l u v i a l fan: 
a f a n - l i k e formation r e s u l t i n g from the d e l t a i c 
deposition of sand and gravel on stream outwash 
p l a i n s . 

andesite J 
a medium-dark colored (grey or green) lava composed 
of plagioclase feldspar and hornblende, b i o t i t e , 
etc. 

basalt: 

breccia: 

a dark-colored, fine-grained igneous rock; usually 
a lava. Vesicular basalt i s formed by expanding 
gases creating pockets i n cooling lava (esp. upper 
part of flow). 

a volcanic breccia i s composed of coarse, angular 
fragments of volcanic rocks cemented together by a 
f i n e r i n t e r s t i t i a l material. The fragments are 
formed by p y r o c l a s t i c blow-off of volcanoes. 
Tectonic breccia i s formed of rock fragments r e s u l t 
ing from the crushing action of movements such as 
f a u l t i n g . 

bulk sampling: 
choosing representative large samples for assay, 
(e.g. one ton samples). Channel sampling i s a 
d e l i c a t e method of obtaining a small but representa 
t i v e assay sample. 



GLOSSARY OF TERMS 
(eont •) 

core d r i l l i n g : 
a method of rock d r i l l i n g , usually diamond d r i l l i n g , 
by which a c y l i n d r i c a l core of rock i s recovered. 
The core represents substratum features. 

diabase: 

d i o r i t e : 

an igneous rock consisting mainly of feldspar and 
augite with no quartz. 

an int r u s i v e igneous rock of granit^oid texture 
consisting of plagioclase feldspar and horneblende. 

epithermal (hydrothermal): 
many mineral deposits are formed by the movement of 
magmatic f l u i d s called hydrothermal solutions. An 
epithermal solution i s a r e l a t i v e l y low-temperature 
hydrothermal solution. 

fractures and j o i n t s : 
fractures are formed by shear, t e n s i l e and compres
sive stresses causing the rupture of rocks. Joints 
are e s s e n t i a l l y fracture planes which show no 
eff e c t s of movement p a r a l l e l to the plane. 

gold-placer deposit: 
an accumulation of loose gold p a r t i c l e s l a i d down 
i n sand and gravel beds by the action of water. 
Because of i t s high s p e c i f i c gravity, gold placer 
i s generally found at the bottom of gravel beds 
near bedrock (hence: "bedrock or pay-streaks"). 

metasomatic replacement: 
the process by which hydrothermal solutions lose 
t h e i r mineral content by molecular replacement of 
the host rock which i s subject to the intrussion. 

over-burden: 
refers to d e t r i t a l material composed of rock debris 
and s o i l which covers the bed rock. 

t u f f : 
the fine-grained fragmental material thrown out of 
volcanoes. Coarser material i s volcanic breccia. 




