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PREFACE 
The White Creek B a t h o l i t h i s an e l l i p t i c a l mass 

of g r a n i t i c rock about 200 square m i l e s i n area. S l i g h t l y 
more than h a l f of t h i s l i e s w i t h i n the east h a l f of the 
Dewar Creek map-area, a rugged s e c t i o n of the P u r c e l l Mountains, 
bounded by longitudes 116* 00 1 and 116° 15 1 and l a t i t u d e s 
49° 45* and 50° 00*. 

The area was p a r t i a l l y mapped by H.M. Rice i n 1938. 
to a s c a l e of f o u r m i l e s t o the i n c h . This work was not, 
however, concerned w i t h s t r u c t u r a l f e a t u r e s of the i n t r u s i v e . 

Mapping to a s c a l e o f one m i l e to the i n c h was 
begun by the G e o l o g i c a l Survey of Canada i n 1950, and f i e l d 
work on the east h a l f was completed during the same season. 
The f i e l d p a r t y , of which the w r i t e r was a member, was under 
the d i r e c t i o n o f Mr. J.E. Reesor, a graduate g e o l o g i s t of the 
U n i v e r s i t y of B r i t i s h Columbia. 

The m a t e r i a l presented i n t h i s report was compiled 
by the author from f i e l d notes and maps as w e l l as from 
personal observations. The Cloos method of study was r i g i d l y 
adhered to i n both f i e l d work and i n t e r p r e t a t i o n of data. 

The w r i t e r 1 s s i n c e r e thanks are due t o Mr. Reesor 
whose a d v i c e , guidance, and keen i n t e r e s t i n the problems 
have made t h i s r e port p o s s i b l e . 
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A PRELIMINARY REPORT ON 
STRUCTURES OF THE WHITE CREEK BATHOLITH 

Purpose and Scope of t h i s Essay 

During the summer of 1950 the w r i t e r was a member 
of the g e o l o g i c a l survey party engaged i n d e t a i l e d g e o l o gic 
mapping of the east h a l f of the Dewar Creek map-area. Much 
of t h i s work was concerned w i t h a s t r u c t u r a l study of the 
White Creek B a t h o l i t h and the e f f e c t o f i t s i n t r u s i o n upon 
the country rock. I t i s t h i s phase o f the work that i s 
presented here. 

The various s t r u c t u r a l f e a t u r e s are described and 
the p o s s i b l e o r i g i n of each i s discussed. The Cloos method 
i s used t o r e l a t e the s e v e r a l s t r u c t u r a l elements to the 
dynamic h i s t o r y of the mass, and thus determine i t s mode 
of emplacement and three dimensional form. 
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L i t h o l o g y , m i n e r a l i z a t i o n , and metamorphism 

are discussed on the b a s i s of megascopic study i n the f i e l d 
and, except where c o r r e l a t e d w i t h R i c e f s work, must be 
viewed as approximations. 

The data* have been condensed and i n many cases 
g e n e r a l i z e d . This i s p a r t i c u l a r l y true of the map which, 
w i t h the exception of s t r a t i g r a p h i c d i v i s i o n s , i s intended 
t o show trends r a t h e r than a c t u a l measurements. 

I n t e r p r e t a t i o n s of the s t r u c t u r e and conclusions 
as to o r i g i n are l a r g e l y those of the w r i t e r , and w i l l undoubt
edly d i f f e r i n d e t a i l from the f u l l e r treatment t o be p u b l i s h 
ed s h o r t l y by Mr. Reesor. 

P h y s i c a l Features 

The e n t i r e Dewar Creek area l i e s w i t h i n the i ^ u r c e l l 
Mountain Range, immediately west of the Rocky Mountain Trench. 

The northeastern corner of the area i s a c c e s s i b l e 
by p r i v a t e l o g g i n g road from Torrent to Buhl Creek. The 
southeastern p o r t i o n i s reached by a Consolidated Mining 
and Smelting Company road from Kimberly t o Mark Creek. T r a i l s 
i n the area are few and i n poor c o n d i t i o n , making t r a v e l by 
pack-horse d i f f i c u l t . a n d i n many cases i m p r a c t i c a l . 

Mountains i n the southeastern p o r t i o n of the area 
are under 7000 f e e t and w e l l rounded t o the summit. Fa r t h e r 



west many r i s e to over 9000 f e e t and are extremely rugged, 
( f i g . l ) * The g r a n i t e p a r t i c u l a r l y , forms narrow s e r r a t e d 
r i d g e s , s p i r e s , and steep w a l l e d c i r q u e s , which o f f e r 
e x c e l l e n t rock exposure* 

The area i s drained by Skookumchuck and Buhl Creeks, 
t r i b u t a r i e s of the Kootenay R i v e r . Both occupy deeply 
i n c i s e d U-shaped v a l l e y s , ( f i g . 2 ) from 4 to 5 thousand f e e t 
below the surrounding peaks* 

General Geology and L i t h o l o g y 

Sedimentary Rocks 

A l l s t r a t i f i e d rocks i n the area are l a t e Pre-
cambrian sediments of the lower and upper P u r c e l l . A l l 

except the Forf S+ce/e 

formations of the lower P u r e e i l A a r e present but only the 
Dutch Creek formation of the upper P u r c e l l occurs w i t h i n the 
present map-area. 

Table of Formations 
Upper P u r c e l l P u r c e l l i n t r u s i v e s 

o 
•H 

Mt. Nelson Formation 
O 
tsJ 

Dutch Creek 
w u <D Lower P u r c e l l Siyeh Formation 
-P 
rs K i t c h e n e r Formation 
\j Creston Formation 

A l d r i d g e Formation 

These rocks have been f u l l y described elsewhere! 
and w i l l thus be only b r i e f l y mentioned here. 

1. H.M.A. R i c e , Nelson Map-Area, East H a l f , B r i t i s h Columbia 
Geol* Surv., Canada, Memoir No. 228, p. 33* 



(a) A l d r i d g e Formation 
This i s the o l d e s t formation known t o occur i n the 

area. I t contains some 14000 f e e t of grey, r u s t y weathering 
a r g i l l i t e and a r g i l l a c e o u s q u a r t z i t e . I n Dewar Creek area 
primary f e a t u r e s , other than bedding, are absent. 

(b) Oreston Formation 
The Creston formation conformably o v e r l i e s the 

A l d r i d g e and c o n s i s t s of some 6300 f e e t of l i g h t green or 
purple a r g i l l a c e o u s q u a r t z i t e . I t i s d i s t i n g u i s h e d from the 
A l d r i d g e by the absence of r u s t y weathering,and the presence 
of many primary features i n d i c a t i v e of shallow water deposi
t i o n . 

(c) The K i t c h e n e r formation i s composed of about 5000 
f e e t of v a r i o u s l y colored calcareous and d o l o m i t i c a r g i l l i t e s 
and some r e c r y s t a l l i z e d limestone. These rocks are l e s s 
r e s i s t a n t to deformation than other members of the P u r c e l l 
S e r i e s , and have been h i g h l y f o l d e d near i n t r u s i v e contacts. 

(d) S i y e h Formation 
Although not d i s t i n g u i s h e d from the K i t c h e n e r by 

Rice i n the Nelson area, the Siye h was separated i n the Dewar 
Creek area on the b a s i s of l i t h o l o g y and the presence of 
t u f f beds along the K i t c h e n e r - S i y e h contact. The formation 
i s composed almost e n t i r e l y of a r g i l l i t e and a r g i l l a c e o u s 
q u a r t z i t e . 

(e) Dutch Creek Formation 
This i s the only member of the upper P u r c e l l occur-

ing i n the Dewar Creek map-area. I t i s composed o f about 
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4300 f e e t of s l a t e y a r g i l l i t e , calcareous a r g i l l i t e s and 
impure magnesian limestone. In Dewar Creek area the rock 
i s c h a r a c t e r i z e d by a well-developed cleavage at r i g h t angles 
to the bedding planes. 

Igneous Rocks 
(a) P u r c e l l I n t r u s i v e s 
A great many b a s i c d i o r i t e s i l l s occur throughout 

the P u r c e l l s e r i e s . They are p a r t i c u l a r l y abundant i n the 
Lower A l d r i d g e though s e v e r a l were seen i n Kitchener r o c k s . 
In Dewar Creek area they range i n s i z e from t h i n sheets to 
t a b u l a r bodies 600 f e e t or more t h i c k . According t o Rice 
they are of Keweenewan age. 

(b) White Creek B a t h o l i t h 
The White Creek B a t h o l i t h i n t r u d e s a l l the p r e v i o u s l y 

described formations. I t i s composed of coarse grained 
white, gray t o p i n k i s h g r a n i t e . The mode of a t y p i c a l hand 
specimen i s g i v e n i n appendix I I . 

Near the contacts and f o r a distance of two or three 
m i l e s i n t o the b a t h o l i t h the rock i s commonly, but not always, 
c o a r s e l y p o r p h y r i t i c . Beyond t h i s p oint phenocrysts, though 
i n d i v i d u a l l y w e l l developed, become fewer, and some three or 
fou r m i l e s from the contact the rock assumes a coarse t o 
medium equi-granular t e x t u r e . 

The f i n e g r a i n e d , n o n - p o r p h y r i t i c border phase 
described by R i c e 2 a l o n g the southwestern margin of the body 
was not found t o be c o n s i s t a n t w i t h observations made i n 

2. Op. c i t . , p. 33 



Dewar Creek area. C h i l l e d selvages were seen l o c a l l y , but 
they seldom exceed more than a few f e e t , and i n general 
coarse grained p o r p h y r i t i c g r a n i t e i s i n contact w i t h the 
country rock. In f a c t , f e l d s p a r phenocrysts up t o three 
inches are commonly found i n narrow l i t - p a r - l i t i n j e c t i o n s of 
the sediments. 

According t o R i c e 3 o r t h o c l a s e and m i c r o c l i n e comprise 
the f e l d s p a r of the ground mass and of phenocrysts i n the 
p o r p h y r i t i c types. P e r t h i t i c zoning of the two f e l d s p a r s i s 
c l e a r l y v i s i b l e i n many of the phenocrysts.and s m a l l amounts 
of b i o t i t e or quartz are often i n c l u d e d w i t h i n them. 

In the e a s t e r n and southeastern p o r t i o n of the body 
b i o t i t e i s almost the only ferromagnesian m i n e r a l present, 
and commonly forms l e s s than f i v e percent of the rock. In 
the northern s e c t i o n , however, hornblende i s present i n ap
p r e c i a b l e amounts and l o c a l l y c o n s t i t u t e s the only mafic 
m i n e r a l . The n o n - p o r p h y r i t i c core contains muscovite and 
b i o t i t e i n about equal p r o p o r t i o n s , which together form two 
to f i v e percent of the rock; a l s o , the core i s considerably 
more a c i d , quartz forming up t o 35$ of the rock as compared 
w i t h 10 t o 15% or l e s s i n the p o r p h y r i t i c types. 

Many dark i n c l u s i o n s ( F i g . 3 ) occur throughout the 
p o r p h y r i t i c phase and are e s p e c i a l l y abundant near the 
contacts. Most are d i s c or spindle-shaped and from a few 
inches t o f i v e f e e t or more i n diameter. They are undoubtedly 
x e n o l i t h s derived from the country r o c k , but most are so 

3. 0p # c i t . , p. 33 



7 
sev e r e l y a l t e r e d that no semblenee of t h e i r o r i g i n a l form 
remains. Megascopically a t l e a s t , x e n o l i t h s near one 
contact are i n d i s t i n g u i s h a b l e from those d e r i v e d from another 
l i t h o l o g i c a l l y d i f f e r e n t formation. 

They a l l c ontain a high percentage of ferromag-
nesian m i n e r a l s , the remainder being quartz and f e l d s p a r . 
Most c o n t a i n metacrysts of f e l d s p a r , s i m i l a r t o , but s m a l l e r 
than phenocrysts i n the surrounding g r a n i t e . In other cases 
complete phenocrysts have passed from the unconsolidated 
g r a n i t e i n t o the i n c l u s i o n , ( F i g . 4 ) . 

The x e n o l i t h s grade i n t o rock i n d i s t i n g u i s h a b l e 
from m a f i c - r i c h g r a n i t e and from t h i s i n t o sheets of b i o t i t e 
s c h l i e r e n . 

Primary Flow S t r u c t u r e s 

P l a t y Flow S t r u c t u r e 

A w e l l developed, n e a r l y v e r t i c a l p l a t y s t r u c t u r e 
e x i s t s throughout most of the b a t h o l i t h , ( F i g . 5 ) • I t i s shown 
by n e a r l y p e r f e c t p a r a l l e l i s m of mica f l a k e s , f l a t f e l d s p a r 
phenocrysts, and disc-shaped i n c l u s i o n s . 

According t o Iddings^, t h i s s t r u c t u r e i s the 
r e s u l t of f r i c t i o n between a moving f l u i d and a plane s o l i d . 
The magmatic f l u i d encounters l e a s t r e s i s t a n c e along planes 
p a r a l l e l t o the f r i c t i o n - e x e r t i n g s u r f a c e . Suspended p a r t i c l e s 
are spread out along these planes and o r i e n t e d so that the 
4. J.P. Iddings, The nature and o r i g i n of Lithophysae and the  

l a m i n a t i o n of a c i d l a v a s , Am. J o u r . S c i , V o l . 55 (1887) 
p. 44-45. 



longer axes l i e w i t h i n the flow l a y e r s . 

In the White Creek B a t h o l i t h t h i s s t r u c t u r e i s best 
shown by a pl a n a r o r i e n t a t i o n of b i o t i t e f l a k e s , which 
c o n t r a s t w e l l w i t h the l i g h t colored f e l d s p a r s . The s t a t i s t i c 
a l o r i e n t a t i o n u s u a l l y approaches one hundred percent, and i s 
w e l l developed even w i t h i n the c e n t r a l core of the body. 

Near the co n t a c t s , and i n places up t o h a l f a mil e 
i n t o the b a t h o l i t h , f l a t f e l d s p a r phenocrysts show good 
f o l i a t i o n . U n l i k e the b i o t i t e , however, the percentage 
o r i e n t a t i o n decreases f a r t h e r from the contacts. This i s 
probably due t o the s m a l l e r d i f f e r e n c e i n a x i a l lengths of the 
f e l d s p a r c r y s t a l , as compared w i t h the very f l a t mica f l a k e s . 

Large concentrations of phenocrysts are common near 
the contacts. Most are l e n t i c u l a r masses w i t h i n the planes 
of f o l i a t i o n , but s p i r a l and i r r e g u l a r shapes, i n d i c a t i n g 
l o c a l magma c u r r e n t s , are common. 

Dark, ba s i c c l o t s , presumably x e n o l i t h s , a r e abundant 
throughout the p o r p h y r i t i c phase. Most are f l a t t e n e d i n the 
plane o f - t h e - f o l i a t i o n and consequently may o f f e r the best 
means o f determining a t t i t u d e . The r a t i o of a x i s lengths 
v a r i e s from about 2:£:1 near the contacts to 10:10:1 f a r t h e r 
i n t o the b a t h o l i t h . 

S c h l i e r e n , ( F i g . 6 ) , or f l o w l a y e r s , are l o c a l l y w e l l 
developed, p a r t i c u l a r l y along contacts which show con s i d e r a b l e 
movement and f l u i d i t y of the magma—such as l i t - p a r - l i t 



i n j e c t i o n and i n t e r f i n g e r i n g of the sediments and g r a n i t e . 
These l a y e r s , u s u a l l y r i c h i n b i o t i t e , are probably the 
r e s u l t of s l i g h t changes i n magma composition due to a s s i m i l a 
t i o n of the country rock. This i n t u r n has caused a d i f f e r e n c 
of f l u i d i t y i n p o r t i o n s of the magma,and hence d i f f e r e n t i a l 
r a t e s of f l o w i n l a y e r s p a r a l l e l t o the contact. 

Micaceous s c h l i e r e n are common i n the t r a n s i t i o n 
zone between the p o r p h y r i t i c and n o n - p o r p h y r i t i c phases. I t 
i s s i g n i f i c a n t t h a t i t i s t h i s zone i n which the x e n o l i t h s 
disappear. Since the few x e n o l i t h s t h a t do occur near the 
core are g r e a t l y f l a t t e n e d , the w r i t e r b e l i e v e s t h a t the 
formation of t h i s s c h l i e r e n i s simply an extension of the same 
f l a t t e n i n g process, f o l l o w e d by complete a s s i m i l a t i o n w i t h i n 
the core. 

The f o l i a t i o n i s everywhere steep, seldom d e v i a t i n g 
from the v e r t i c a l by more than ten or f i f t e e n degrees. This 
i s i n agreement w i t h B a l k 5 , who says: 

In steep w a l l e d massifs of moderate s i z e 
f l o w s t r u c t u r e s do not seem t o culminate 
i n the manner of a dome but r e t a i n steep 
dip or p i t c h throughout. 

There i s a remarkable coincidence between the s t r i k e s 
of f o l i a t i o n and contact planes. I t i s reasonable t o suppose 
that there i s a s i m i l a r coincidence of d i p and that the 
contacts extend downward almost v e r t i c a l l y . In some pla c e s , 
along the southeastern contact, the f o l i a t i o n a c t u a l l y dips 
away from the w a l l rock, suggesting t h a t the magma may have 
expanded l a t e r a l l y near the top and p a r t i a l l y o v e r l a i n the 
intruded s t r a t a . 
5. R. Balk, S t r u c t u r a l Behavior of Igneous Rocks, 

Geol. Soc. of m., Memoir No. 5, p. 56. 



L i n e a r Flow S t r u c t u r e 
U n l i k e the f o l i a t i o n p l a n e s , l i n e a r s t r u c t u r e s are 

not w e l l developed i n the White Creek B a t h o l i t h . This i s 
p a r t i a l l y due to the l i m i t e d d i s t r i b u t i o n of p r i s m a t i c 
m i n e r a l s , such as hornblende, which are found only along the 
northern contact. The remainder of the b a t h o l i t h contains 
no v i s i b l e p a r t i c l e s w i t h one a x i s a p p r e c i a b l y longer than 
the other two, and hence no r e c o r d o f the s t r e t c h i n g could 
be l e f t . T h i s , however, does not e x p l a i n the behaviour of 
x e n o l i t h s ; i n most of the b a t h o l i t h they are d i s t i n c t l y 
disc-shaped, yet along the northern contact they are drawn 
out i n t o long narrow " s p i n d l e s w . 

This l o c a l i z a t i o n suggests that the t o t a l e l o n g a t i o n 
i n the northern part of the i n t r u s i v e was upward, whereas the 
remainder of the magma moved about e q u a l l y i n v e r t i c a l and 
h o r i z o n t a l d i r e c t i o n s . Had hornblende or some other elongated 
s o l i d been present i n the p l a s t i c magma, the d i r e c t i o n of 
r e s u l t a n t motion would have been shown. The x e n o l i t h s , 
however, being about the same f l u i d i t y as the magma, deformed 
i n the d i r e c t i o n of each component motion r a t h e r than becoming 
o r i e n t e d i n the d i r e c t i o n of r e s u l t a n t f l o w . In t h i s case, 
t h e r e f o r e , s p i n d l e shaped x e n o l i t h s occur only where elongat
i o n of the magma has been i n a s i n g l e d i r e c t i o n . G e n e r a l l y , 
they have been elongated i n the d i r e c t i o n of each component 
motion, r e s u l t i n g i n disc-shaped bodies c o i n c i d e n t w i t h the 
flow planes. 
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L i n e a t i o n along the northern contact i s always 

v e r t i c a l or n e a r l y so, and s l i g h t v a r i a t i o n s from the 
v e r t i c a l show no co n s i s t e n t d i r e c t i o n of plunge. 

Evidence of Primary O r i g i n 
The presence of a co a r s e l y p o r p h y r i t i c s h e l l , and 

the decrease i n number of phenocrysts without a propo r t i o n a t e 
decrease i n s i z e near the centre of the b a t h o l i t h both sug
gest t h a t the phenocrysts are of i n t r a t e l l u r i c o r i g i n ; a l s o , 
the deformation of w a l l rocks t o conform w i t h the surface of 
i n d i v i d u a l phenocrysts o f f e r s c l e a r evidence that the f e l d 
spar was w e l l c r y s t a l l i z e d w h ile the magma was f l u i d . This 
being so, the flow s t r u c t u r e s must have o r i g i n a t e d w i t h i n the 
p l a s t i c mass r a t h e r than by l a t e r r e e r y s t a l l i z a t i o n . 

Since the o r i e n t a t i o n of x e n o l i t h s i s i n most cases 
the r e s u l t o f deformation r a t h e r than r o t a t i o n , they cannot, 
i n t h i s i n s t a n c e , be used as a c r i t e r i o n of e a r l y o r i g i n . 
However, many elongated x e n o l i t h s are out by a p l i t e - f i l l e d 
cross j o i n t s which would i n d i c a t e t h a t they were deformed be
fore the magma had co n s o l i d a t e d s u f f i c i e n t l y t o carry a 
f r a c t u r e . 

The most s t r i k i n g evidence o f e a r l y o r i g i n of the 
f o l i a t i o n i s gi v e n by the presence of angular fragments of 
p o r p h y r i t i c g r a n i t e included w i t h i n s e v e r a l l a r g e a p l i t e 
d i kes near the head of Skookumchuck Creek, (Fig.*Z). Feldspar 
phenocrysts, mafic m i n e r a l s , and b a s i c c l o t s w i t h i n these 
cognate x e n o l i t h s are p e r f e c t l y o r i e n t e d and of d i f f e r e n t 
o r i e n t a t i o n i n each fragment. 
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The f l o w s t i n c t u r e s do not continue through a p l i t e 

or pegmatite d i k e s but are i n f a c t truncated by flow l a y e r s 
c o i n c i d e n t w i t h the di k e s , ( F i g . 8 ). Thus the flow s t r u c t u r e s 
must have been e s t a b l i s h e d at l e a s t before the second phase 
of i n t r u s i o n . 

Fracture Systems 

General 
The e n t i r e White Creek B a t h o l i t h i s cut by a complex 

system of primary j o i n t s . Many appear t o have no systematic 
r e l a t i o n t o e i t h e r f l o w s t r u c t u r e or t o the shape of the 
i n t r u s i v e . Even a f t e r p l o t t i n g a great number of f i e l d d e t e r 
minations no system could be devised t o accomodate about 50% 
of the a t t i t u d e s . L o c a l l y , however, the j o i n t i n g i s l e s s 
complex and the v a r i o u s f r a c t u r e systems become more obvious; 
a l s o , a s t a t i s t i c a l a n a l y s i s of the j o i n t s r e v e a l s t h a t . a t 
l e a s t three systems of j o i n t s are r e l a t e d t o the fl o w s t r u c t u r e s . 

Most of the j o i n t s show evidence of e a r l y o r i g i n 
such as veneers of hydrothermal minerals or f i l l i n g by a p l i t e , 
pegmatite or quartz. 

Cross J o i n t s and Tension J o i n t s 
The absence of l i n e a r f e a t u r e s makes the i d e n t i f i c a 

t i o n of cross j o i n t s impossible i n most of the B a t h o l i t h . 
Near the northwestern contact, however, a w e l l developed set 
of j o i n t s t r a n s e c t s l i n e a t i o n at angles near 90 degrees. 
These f r a c t u r e s probably r e s u l t e d from rupture of the s o l i d -
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i f y i n g magma under the same s t r e s s e s that produced l i n e a t i o n 
i n the p l a s t i c stage. They are the r e f o r e t r u e cross j o i n t s ; 
(Fig.9) t h e i r surfaces are smooth and f l a t , and u s u a l l y c a r r y 
a t h i n veneer of muscovite. 

A system of nea r l y h o r i z o n t a l j o i n t s extends through
out the b a t h o l i t h even where l i n e a t i o n i s not developed. They 
are s i m i l a r i n a l l respects t o the cross j o i n t s described 
above, and the w r i t e r b e l i e v e s t h a t they are an extension of 
the same system. Although of the same o r i g i n as the cross 
j o i n t s , they are not v i s i b l y a s s o c i a t e d w i t h l i n e a t i o n and 
are, th e r e f o r e , c a l l e d t e n s i o n j o i n t s . 

L o n g i t u d i n a l J o i n t s 
L o n g i t u d i n a l j o i n t s c o n s t i t u t e by f a r the most 

c o n s i s t e n t set of f r a c t u r e s i n the b a t h o l i t h * They are c l o s e l y 
spaced v e r t i c a l j o i n t s i n the plane of f o l i a t i o n . In p l a c e s , 
f o r i n s t a n c e near the head of Skookumchuck Greek, they form 
the only r e g u l a r j o i n t system, r e s u l t i n g i n l a r g e f i a t s l a b s 
of g r a n i t e and the formation of sheer v e r t i c a l c l i f f s and 
narrow s t r i k e - r i d g e s . ( F i g . 1 0 ) These j o i n t s probably f o l l o w 
planes of mechanical weakness introduced by the flow l a y e r s . 

M a r g i n a l F i s s u r e s and F l a t - l y i n g Normal f a u l t s 
Along the northeastern g r a n i t e contact many a p l i t e 

and pegmatite dikes dip ge n t l y i n t o the b a t h o l i t h and extend 
outward i n t o the w a l l rock. S i m i l a r , but l e s s conspicuous 
j o i n t s occur along most of the other contacts. The w r i t e r 
b e l i e v e s that they represent a s e r i e s of marginal f i s s u r e s 



14 
formed during the e a r l y stages of c o n s o l i d a t i o n . They are 
truncated by pegmatite f i l l i n g s i n the l o n g i t u d i n a l j o i n t s 
and thus represent one of the e a r l i e s t f r a c t u r e s t o develop* 

Over the e n t i r e b a t h o l i t h there e x i s t s a system of 
j o i n t s d i p p i n g a t angles of t e n t o f o r t y - f i v e degrees and 
having no p r e f e r r e d s t r i k e * S l i g h t displacements, as shown 
by s l i c k e n s i d i n g and o f f s e t t i n g of x e n o l i t h s , ( F i g . 1 1 ) 
i n d i c a t e a l a t e r a l widening of the i n t r u s i v e body along these 
planes. Some of these, at l e a s t , represent low angle normal 
f a u l t s ; however, the steeper j o i n t s may be inward dippi n g 
j o i n t s r e s u l t i n g from an upward s t r e s s . 

Contacts 

P h y s i c a l Features 
With a few l o c a l exceptions, the i n t r u s i v e contact 

i s conformable w i t h the bedding of the country rook and w i t h 
the f o l i a t i o n planes of the g r a n i t e . Normally f l a t or g e n t l y 
dipping s t r a t a have been t h r u s t up to n e a r l y v e r t i c a l at the 
co n t a c t s , ( F i g . 1 2 ) , and i n most cases they have been moderately 
f o l d e d f o r a m i l e or more from the i n t r u s i v e . L o c a l l y t h i s 
f o l d i n g i s extremely i n t e n s e , as i n A l d r i d g e sediments 
south-west of the b a t h o l i t h which have been t h r u s t i n t o t i g h t 
i s o c l i n a l f o l d s . 

The contacts e x h i b i t two d i s t i n c t s t r u c t u r a l 
r e l a t i o n s t o the country rock. The f i r s t , and most common, 
i s a simple upwarping of the s t r a t a along the i n t r u s i v e 
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margin. The average d i p i n t h i s case i s always away from 
the contact. In many i n s t a n c e s , however, the s t r a t i f i e d 
rocks appear to d i p s t e e p l y i n t o the g r a n i t e , suggesting an 
unconformity or p o s s i b l e o v e r t h r u s t i n g of the magma. A c l o s e r 
examination r e v e a l s that sediments immediately at the contact 
are overturned and conformable w i t h the g r a n i t e f l o w l a y e r s . 
Some d i s t a n c e from the contact they are again upright and d i p 
st e e p l y away from the contact. This suggests a l a r g e , s l i g h t l y 
overturned a n t i c l i n e , w i t h a lower limb forming the g r a n i t e 
contact. The s t r u c t u r e probably r e s u l t e d from l a t e r a l 
expansion of the i n t r u s i v e mass. 

In most instances the country rock has y i e l d e d by 
p l a s t i c deformation r a t h e r than rupture. Flow cleavage i s w e l l 
developed i n the f o l d e d s t r a t a , whereas f r a c t u r e cleavage 
appears only i n the more massive beds of q u a r t z i t e . Further 
evidence of the s e m i - f l u i d s t a t e of the bordering country 
rock i s g i v e n by s t r i n g e r s of sedimintery rock that have been 
squeezed, or drawn out i n t o the g r a n i t e , ( F i g . 1 3 ) and by the 
presence of f e l d s p a r phenocrysts wholly or p a r t i a l l y imbedded 
i n the contact sediments. 

L i t - p a r - l i t i n j e c t i o n of the sediments has occurred 
along a l l the c o n t a c t s , but i s best shown i n the A l d r i d g e . 
The i n j e c t e d g r a n i t e i s u s u a l l y p o r p h y r i t i c and s i m i l a r i n 
composition t o rock w i t h i n the b a t h o l i t h . A p l i t i c and 
pegmatitic border phases are common and,where extensive, 
have caused the most severe a l t e r a t i o n of the sediments. 
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A number of s m a l l roof pendants occur along both 

sides of the Skookumchuck V a l l e y . Most are too s m a l l t o map 
but they i n d i c a t e t h a t the present e r o s i o n surface i s near 
the top of the i n t r u s i v e . They c o n s i s t mostly of a r g i l l a c e o u s 
q u a r t z i t e i n which s m a l l c l o t s of b i o t i t e have formed g i v i n g 
the rock a mottled appearance. 

Metamorphism 
A l t e r a t i o n of the country rock h a s . i n general,been 

s l i g h t . Some b i o t i t e has formed i n the more a r g i l l a c e o u s 
beds of the A l d r i d g e but u s u a l l y the o r i g i n a l f e a t u r e s are 
oft i l l preserved. A strong p l a t e y cleavage has developed 
i n the calcareous and d o l o m i t i c rocks of the K i t c h e n e r and 
Siyeh formations but l i t t l e chemical a l t e r a t i o n has occurred. 
Limestones have been r e c r y s t a l l i z e d but no metamorphic 
minerals have formed a t the contact. 

The only contact metamorphic minerals found are 
a s s o c i a t e d w i t h a s m a l l i n f o l d of limestone near the head of 
Skookumchuck Creek. The body i s about one quarter of a m i l e 
long, unconformable w i t h , and completely surrounded by the 
g r a n i t e . The rocks are too s e v e r e l y a l t e r e d t o i d e n t i f y w i t h 
c e r t a i n t y , but are probably impure magnesian limestones of 
the K i t c h e n e r or Siyeh. The limestone i s completely 
r e c r y s t a l l i z e d , and surrounded by f o u r or f i v e f e e t of sbarn 
c o n t a i n i n g v a r r y i n g amounts of massive garnet, c r y s t a l l i n e 
e p i dote, c a l c i t e , and t r e m o l i t e . 



Pegmatite and A p l i t e Dikes 
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Pegmatite and a p l i t e dikes are abundant throughout 
the g r a n i t e and the contact rocks. The l a r g e s t of these occur 
i n the d i o r i t e s i l l s of the P u r c e l l i n t r u s i v e s . They can, 
however, be trac e d i n t o the g r a n i t e . The d i o r i t e , being more 
competent than the surrounding sediments, has y i e l d e d by 
f r a c t u r i n g r a t h e r than p l a s t i c deformation, thus p r o v i d i n g a 
path f o r the i n j e c t i o n of the pegmatitic and a p l i t i c f l u i d s . 

A group of extremely l a r g e pegmatites occurs along 
the A l d r i d g e contact north of Skookumchuck Creek. They f o l l o w 
the margins of s e v e r a l d i o r i t e s i l l s , and outcrop i n t e r m i t 
t e n t l y f o r over two m i l e s . They are u s u a l l y ten t o f i f t y 
f e e t t h i c k , but i n places have w e l l e d out i n t o l a r g e i r r e g u l a r 
masses up t o 700 f e e t across. Where t h i s has occurred the 
neighbouring sediments are se v e r e l y f o l d e d and f r a c t u r e d . 

Most of the pegmatites c o n t a i n s m a l l amounts of 
blue-green b e r y l and black t o u r m a l t i n e . The l a t t e r mineral 
i s l o c a l l y abundant, and occurs i n c r y s t a l s up to three inches 
i n diameter and t e n inches l o n g , ( F i g . 1 4 ) . Most of the c r y s t a l s 
are badly f r a c t u r e d and of no commercial value. 

Many of the dikes w i t h i n the g r a n i t e c o n s i s t of l a y e r s 
of a p l i t e and pegmatite"pairs symmetrical w i t h the medial 
plane of the d i k e . A p l i t e u s u a l l y forms the c o n t a c t s , but 
dikes w i t h outer margins of pegmatite and a c e n t r a l f i l l i n g 
of a p l i t e are not uncommon,(Fig.15). S e v e r a l l a r g e dikes 



were found i n which s i x or eight d i s t i n c t l a y e r s occur i n 
p a i r s . This i s probably due t o repeated i n j e c t i o n along the 
same plane of weakness, the p a r t i n g i n each case having been 
along the medial plane of the p r e v i o u s l y i n j e c t e d d i k e . 

Mode of Emplacement 

The sharp contact between coarse grained p o r p h y r i t i c 
g r a n i t e and s l i g h t l y a l t e r e d sediments, and the deformation 
of -fche- sedimentary s t r a t a t o conform w i t h ^be- igneous contacts 
i n d i c a t e t h a t the b a t h o l i t h was f o r c e f u l l y i n j e c t e d i n t o 
the o v e r l y i n g rocks. The p o s s i b i l i t y of o r i g i n by g r a n i t i z a -
t i o n i s , i n f a c t , so remote t h a t i t need not be considered. 

The f l o w s t r u c t u r e s suggest that the i n i t i a l 
i n t r u s i o n i ssued from a source below the northeastern p o r t i o n 
of the body. The magma rose as a v e r t i c a l p l u g , warping the 
sedimentary s t r a t a upward and making room f o r i t s e l f by 
crowding the w a l l s aside and p o s s i b l y , i n p a r t , by upt h r u s t -
ing a ro o f that has s i n c e been eroded. More or l e s s s i m u l t a n 
eously, the magma pushed i t s way south and west, t h r u s t i n g 
the sediments aside i n t o large s u b - i s o c l i n a l f o l d s . This 
does not imply that the southwestern p o r t i o n i s u n d e r l a i n 
by a f l o o r , but ra t h e r that the r i f t i n the sediments has 
widened southward from an i n i t i a l i n t r u s i o n i n the north. 

The e f f e c t s of t h i s combined upward and l a t e r a l 
movement are c l e a r l y shown by deformation of the country rock. 
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A l d r i d g e s t r a t a along the r e l a t i v e l y s t a b l e northern contact 
are t i p p e d up to conform w i t h the i n t r u s i v e , but otherwise 
are not g r e a t l y f o l d e d . The same formation west and south 
of the b a t h o l i t h i s , however, complexly f o l d e d and f a u l t e d , 
suggesting t h a t most of the l a t e r a l expansion of the massif 
was i n a southwesterly d i r e c t i o n . 

Further evidence of a s t a b l e northern contact i s 
given by the presence of v e r t i c a l l y o r i e n t e d , spindle-shaped 
x e n o l i t h s which are confined t o t h i s part of the b a t h o l i t h . 
In other parts of the body x e n o l i t h s have been elongated 
about e q u a l l y i n v e r t i c a l and h o r i z o n t i l d i r e c t i o n s , r e s u l t 
i n g i n disc-shaped c l o t s . 

The White Creek B a t h o l i t h , u n l i k e many other g r a n i t i c 
i n t r u s i v e s of comparable s i z e i n southern B r i t i s h Columbia, 
appears to be a s i n g l e i n t r u s i v e mass. The composition i s 
f a i r l y c o n s i s t e n t throughout and v a r i a t i o n s such as t e x t u r e 
or a c i d i t y are gradual; a l s o , the f l o w s t r u c t u r e s show 
approximately the same trend over the e n t i r e mass. 

The extreme f o l d i n g of some of the sediments without 
f r a c t u r i n g suggests that they were made p l a s t i c by heat from 
the i n t r u s i o n , or that they were under a l a r g e c o n f i n i n g 
pressure; probably both f a c t o r s c o n t r i b u t e d , but without 
f u r t h e r evidence the r e l a t i v e importance of each cannot be 
determined. Many of the contact rocks show signs of s o f t e n 
ing and a s s i m i l a t i o n , such as sm a l l s t r i n g e r s of sedimentary 
rock i n t e r f i n g e r i n g the g r a n i t e , and f e l d s p a r phenocrysts 
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t h r u s t i n g w h o l l y or p a r t i a l l y i n t o the sedimentary rock* 
The absence of a c h i l l e d selvage and the presence of coarse 

grained, g r a n i t e i n l i t - p a r - l i t i n j e c t i o n s suggest t h a t the 
sediments were r a i s e d t o n e a r l y the same temperature as the 
molten magma. During the l a t t e r stages of the dynamic phase 
the w a l l rock undoubtedly moved as a u n i t , w i t h the f r e e z i n g 
magma. 

The extent to which piecemeal stoping and a s s i m i l a 
t i o n have aided i n emplacement i s not c l e a r . I f any 
appreciable contact a s s i m i l a t i o n had occurred the g r a n i t e 
near the contacts should show some d i f f e r e n c e i n composition. 
This was observed l o c a l l y , as along the northern A l d r i d g e 

are 

g r a n i t e contact, where b i o t i t e s c h l i e r e n 4* abundant. In 
ge n e r a l , however, the contact g r a n i t e i s s i m i l a r i n a l l 
respects to that f a r t h e r i n s i d e the b a t h o l i t h . 

Piecemeal s t o p i n g , on the other hand, probably 
accounted f o r a considerable displacement of the country rock, 
p a r t i c u l a r l y at the roof where the i n t r u d e d rock was subject 
to the gr e a t e s t t e n s i l e s t r e s s . Along most contacts between 
P u r c e l l d i o r i t e and g r a n i t e the o l d e r rock i s shattered and 
i n t e r f i n g e r e d w i t h g r a n i t e or a p l i t e . The fragments are 
angular at the contact,(Fig.16) grading r a p i d l y i n t o masses 
of e l l i p t i c a l x e n o l i t h s , ( F i g . 1 7 ) a few f e e t w i t h i n the 
g r a n i t e . X e n o l i t h s are e q u a l l y abundant along other c o n t a c t s ; 
however, they can seldom be traced to angular fragments of 
sedimentary o r i g i n . A few exceptions were noted along the 
eastern K i t c h e n e r - g r a n i t e c o n t a c t , where discordant i n j e c t i o n s 



of g r a n i t e and a p l i t e c o n tain fragments of the w a l l rock 
which can be t r a c e d t o t h e i r o r i g i n a l p o s i t i o n s . ( F i g . 1 8 ) 

The same dynamic f o r c e s which t h r u s t the l i q u i d 
magma upward p e r s i s t e d f o r some time a f t e r the mass had 
fro z e n . This has given r i s e t o the various j o i n t systems 
which are c h a r a c t e r i s t i c of dynamically aggressive i n t r u s i o n s . 
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F i g . 5 Trace of f o l i a t i o n planes ( p a r a l l e l t o p e n c i l ) 
on a h o r i z o n t a l s u r f a c e . 



F i g . 7 Cognate x e n o l i t h of p o r p h y r i t i c g r a n i t e 
i n a large a p l i t e d i k e . 



F i g . 9 A p l i t e f i l l e d cross j o i n t s near northern 
g r a n i t e contact. 



F i g . 11 X e n o l i t h d i s p l a c e d by a low-angle 
reverse f a u l t . 



V 

F i g . 13 P l a s t i c deformation of sediments. 



g. 14 Large tourmal~ine c r y s t a l s i n pegmatite 



F i g . 16 B r e c c i a t i o n of d i o r i t e a t a g r a n i t e 
contact. 

F i g . 17 Group of e l l i p l i c a l x e n o l i t h s f i f t y 
f e e t from a g r a n i t e - d i o r i t e contact. 





APPENDIX I I 

Mode of a Specimen from the White Creek B a t h o l i t h 
( A f t e r H.M. Rice*) 

L o c a l i t y : Head of White Creek. 
Appearance: L i g h t - c o l o r e d , coarse-grained g r a n i t e . 

A n a l y s i s : 
B i o t i t e 1 
Quartz 31 
Potash Feldspar.64 
P l a g i o c l a s e 3 
Per cent An i n .. 
P l a g i o c l a s e 30 
Accessories 1 

H.M.A. R i c e , Nelson Map-Area, East H a l f , B r i t i s h Columbia 
G-eol. Surv., Canada, Memoir No. 228, p. 39. 
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