
676895 
Af4on M^e 

IRON MASK BATHOLITH 

The tour w i l l leave Highway 5 at Knutsford and proceed westerly 
and northerly through the Iron Mask batholith-

GEOLOGY OF THE IRON MASK BATHOLITH 

(Northcote HTl) 

REGIONAL SETTING 

The Iron Mask b a t h o l i t h i s a multi-unit i n t r u s i o n comprised of 
Iron Mask Hybrid, Pothook, Sugarloaf and Cherry Creek u n i t s , each of which 
has several v a r i e t i e s . The rocks are fine grained and po r p h y r i t i c to coarse
grained and are s i l i c a poor ranging from gabbro to syenite composition with 
d i o r i t e predominating. 

Major systems of northwesterly, northerly and northeasterly trending 
recurring fractures or f a u l t s controlled emplacement of various units of the 
Iron Mask batho l i t h . The b a t h o l i t h was emplaced i n a high l e v e l v o l c a n i c to 
subvolcanic environment and i s comagmatic with N i c o l a volcanic rocks and coeval 
with part of Che upper Nicola succession. I t intruded volcanic and sedimentary 
rocks of the lower Nicola but the Cherry Creek unit occurs both as fragments 
in and i s i n in t r u s i v e contact with uppermost Nicola rocks. 
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The N i c o l a and Iro n Mask rocks are unconformably o v e r l a i n by 
T e r t i a r y sedimentary and v o l c a n i c rocks of the Kamloops Group. In many 
places along the f l a n k s of the b a t h o l i t h the p r e - T e r t i a r y erosion surface 
seems to nearly c o i n c i d e w i t h the present day er o s i o n surface. E r o s i o n a l 
remnants of T e r t i a r y v o l c a n i c rocks cap the higher h i l l s and occur i n places 
along t h e i r f l a n k s . This p r e - T e r t i a r y e r o s i o n a l surface appears to have 
been very i r r e g u l a r although p o s t - T e r t i a r y f a u l t i n g may have accentuated 
t h i s apparent i r r e g u l a r i t y and r e s u l t e d i n l o c a l p r e s e r v a t i o n of post-
b a t h o l i t h rocks w i t h i n the b a t h o l i t h . 

GEOLOGY 

Rock d e s c r i p t i o n s are based on f i e l d observations of t e x t u r e , 
composition and k i n d and i n t e n s i t y of a l t e r a t i o n . 

N i c o l a Group 

The southeast h a l f of the b a t h o l i t h i s flanked on both s i d e s 
by N i c o l a v o l c a n i c and v o l c a n i c l a s t i c sedimentary rocks which are l i t h o l o g i c a l l y 
q u i t e d i s s i m i l a r to o v e r l y i n g T e r t i a r y v o l c a n i c and v o l c a n i c l a s t i c rocks. 

N i c o l a rocks on the southwestern f l a n k c o n s i s t predominantly 
of w e l l indurated, weakly metamorphosed massive and bedded t u f f s , b r e c c i a s 
which are p o s s i b l y l a h a r s , and interbedded flows and monomictic flow 
b r e c c i a s . Most of these rocks are of a f a i r l y uniform green-grey co l o u r . 

N i c o l a rocks on the northeast f l a n k are mainly t u f f and t u f f 
b r e c c i a which are, f o r the most p a r t , l e s s w e l l indurated than on the 
southwest f l a n k . They c o n t a i n fragments of many d i f f e r e n t colours and 
i n some places are abundantly h e m a t i t i c . A w e l l indurated exposure of 
bedded t u f f and b r e c c i a s i m i l a r to those on the southwestern f l a n k crops 
out between Knutsford and Knutsford H i l l . 

The N i c o l a rocks on both f l a n k s of the b a t h o l i t h contain augite 
porphyry and augite porphyry b r e c c i a which, on the north s i d e of Jacko Lake, 
has been metamorphosed along the i n t r u s i v e contact. N i c o l a rocks along the 
southwestern f l a n k and at the southeast t i p of the b a t h o l i t h contain 
d i s t i n c t i v e augite-hornblende porphyries which are i d e n t i c a l to v a r i e t i e s 
of the Sugarloaf u n i t which a l s o occurs predominantly along the southwest 
f l a n k of the b a t h o l i t h 

I n t r u s i v e Rocks of the I r o n Mask B a t h o l i t h 

A l l i n t r u s i v e u n i t s w i t h the exception of " p i c r i t e " are thought 
to be g e n e t i c a l l y r e l a t e d . Most u n i t s everywhere show some degree of 
a l t e r a t i o n and/or contamination which may be intense i n some places. I n 
most cases, however, o r i g i n a l t e x t u r e s are s t i l l v i s i b l e and are used as the 
main c r i t e r i a f o r d i s t i n g u i s h i n g among u n i t s and v a r i e t i e s . 
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Iron Mask Hybrid Unit 

The Iron Mask Hybrid u n i t occurs i n the c e n t r a l and eastern part 
of the northwest h a l f of the b a t h o l i t h and forms a margin about 1.2 km 
wide along the southwest s i d e of the southeast h a l f . An elongate pendant 
or screen of Iron Mask Hybrid rocks approximately 3.2 km long occurs i n 
Cherry Creek rocks and extends from east of Coal H i l l s o u t h e a s t e r l y 
towards Knutsford H i l l . 

Most outcrops of the Iro n Mask u n i t can best be described as 
a melange of i n t r u s i v e rock v a r i e t i e s . The rocks range from f i n e to 
coarse melanocratic and mesocratic d i o r i t e , f i n e to coarse-grained 
h o r n b l e n d i t e , coarse-grained magnetite-rich gabbro, and x e n o l i t h s of 
r e c r y s t a l l i z e d N i c o l a . A l l of the rock v a r i e t i e s c o n t a i n magnetite and 
are commonly cut by i r r e g u l a r , c r i s s - c r o s s i n g , f i n e to coarse-grained 
l e u c o c r a t i c d i o r i t i c d y k e - l i k e bodies and d y k e l e t s . Some of the dyke
l i k e bodies are recogn i z a b l e as Cherry Creek v a r i e t i e s , p a r t i c u l a r l y 
i n the v i c i n i t y of Iro n Mask Hybrid and Cherry Creek contacts. 

M i n e r a l i z a t i o n i s f a i r l y ubiquitous i n Iro n Mask rocks with 
notable concentrations of magnetite and copper. The Iro n Mask Mine i s 
lo c a t e d i n t h i s rock u n i t . 

Pothook Unit 

The Pothook u n i t occurs mainly i n the northwest h a l f of the 
b a t h o l i t h and i s l e s s p r e v a l e n t i n the southeast h a l f . I t appears as 
narrow, m a f i c - r i c h , g r a d a t i o n a l zones between Ir o n Mask Hybrid and Cherry 
Creek u n i t s . The rock i s more uniform i n texture and composition than 
Iron Mask Hybrid rocks. I t i s f a i r l y coarse-grained, g e n e r a l l y d i o r i t i c 
but has v a r i e d K - f e l d s p a r content, i s m a f i c - r i c h , and l a c k s the 
c h a r a c t e r i s t i c speckled appearance of Cherry Creek v a r i e t i e s . 

At the northwest end of the b a t h o l i t h the Pothook u n i t i s 
more extensive than to the southeast, i s of d i o r i t i c composition except 
near Cherry Creek c o n t a c t s , i s medium to coarse-grained, and i s m a f i c - r i c h . 
Commonly coarse i n t e r s t i t i a l masses of b i o t i t e 2 or 3 cm across are 
v i s i b l e i n t h i s u n i t . 

There appears to be a gradation from the melange of Iron Mask 
v a r i e t i e s through Pothook d i o r i t e to the Cherry Creek u n i t showing an 
i n c r e a s i n g degree of d i f f e r e n t i a t i o n to more K-spar r i c h v a r i e t i e s . 
I n t r u s i v e contacts between these u n i t s are a l s o evident. 

M i n e r a l i z a t i o n i s prevalent i n many places i n the Pothook 
u n i t w i t h notable magnetite o c c u r r i n g i n uniformly dipping veins south 
and southeast of Afton. 
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P i c r i t e U n i t 

The problem of the o r i g i n and age of the P i c r i t e u n i t remains 
unresolved. The p i c r i t e i s of b a s a l t i c composition w i t h s e r p e n t i n i z e d 
o l i v i n e reported by Carr (1956), Preto (1967), and Carr and Reed (1976). 
P i c r i t e bodies appear to be associated w i t h r e c u r r i n g , northwesterly t r e n d i n g 
f r a c t u r e systems and are found i n many parts of the b a t h o l i t h commonly 
i n a s s o c i a t i o n w i t h m i n e r a l i z a t i o n (Carr, 1956; Carr and Reed, 1976). 
The u n i t i s cut by clean f i n e - g r a i n e d rocks a k i n to the Cherry Creek 
u n i t . I n c l u s i o n s of p i c r i t e are reported i n the I r o n Mask u n i t (C. Godwin, 
personal communication). 

Cherry Creek U n i t 

The name Cherry Creek i s r e t a i n e d f o r the u n i t of rocks 
which extends along the north margin of the b a t h o l i t h (Preto, 1967) 
and i s a p p l i e d to eq u i v a l e n t rocks u n d e r l y i n g I r o n Mask H i l l and 
b r e c c i a t e d , a n k e r i t i c rocks east of Galaxy. Mapping during the 1976 
f i e l d season has shown that t h i s same u n i t of Cherry Creek rocks forms 
the eastern h a l f of the southeastern part of the b a t h o l i t h . A pendant 
or screen of Iron Mask Hybrid u n i t occurs w i t h i n i t extending from east 
of Coal H i l l and p r o j e c t i n g s o u t h e a s t e r l y towards Knutsford H i l l . A 
body of S u g a r l o a f - l i k e rocks extends up the north s i d e of the Knutsford 
s k i h i l l and heals b r e c c i a t e d fragments of Cherry Creek rocks. 

There i s a wide v a r i e t y of Cherry Creek rocks which r e t a i n 
a c h a r a c t e r i s t i c speckled t e x t u r e r e s u l t i n g from a c l u s t e r i n g of f i n e 
grained mafic minerals w i t h i n d i s t i n c t o u t l i n e . The rocks are commonly 
weakly p o r p h y r i t i c to p o r p h y r i t i c , f i n e - g r a i n e d and range i n composition 
from d i o r i t e to s y e n i t e . They i n c l u d e v a r i e t i e s which can be termed 
m a c r o d i o r i t e , m i c r o d i o r i t e , micromonzonite, m i c r o s y e n i t e and Cherry Creek 
porphyry (Carr, 1956; P r e t o , 1967 and 1973). The wide v a r i e t y of Cherry 
Creek rock types may be the r e s u l t of tapping of magma of d i f f e r e n t stages 
of d i f f e r e n t i a t i o n , and emplacement and c r y s t a l l i z a t i o n under v a r i e d 
p r e s s u r e - t e m p e r a t u r e - v o l a t i l e content c o n d i t i o n s e x i s t i n g i n an i n t e r m i t t e n t l y 
v e n t i n g subvolcanic to v o l c a n i c environment. 

Copper and l e s s e r i r o n m i n e r a l i z a t i o n are prevalent i n the 
Cherry Creek u n i t p a r t i c u l a r l y i n zones of intense b r e c c i a t i o n and 
K - f e l d s p a t h i z a t i o n . Preto (1967) p o i n t s out the s i g n i f i c a n c e of the 
b r e c c i a t i o n and K - f e l d s p a t h i z a t i o n . S i m i l a r b r e c c i a t i o n to that reported 
by Preto (1967) and Northcote (1974) i n Cherry Creek rocks along the n o r t h 
si d e of the b a t h o l i t h occurs i n Cherry Creek rocks on the Kimberly Copper 
property northwest of Knutsford (Preto, 1967). A b r e c c i a c o n s i s t i n g 
l a r g e l y of Cherry Creek fragments a l s o occurs on the extreme southeast t i p 
of the b a t h o l i t h . 
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Sugarloaf Unit 

The Sugarloaf u n i t occurs mainly along the southwest f l a n k of 
the b a t h o l i t h and as small bodies w i t h i n the b a t h o l i t h such as on the 
north f l a n k of Knutsford s k i h i l l and at the southeast t i p of t h e - b a t h o l i t h . 
Several v a r i e t i e s were noted which are mainly the r e s u l t of d i f f e r e n c e s i n 
g r a i n s i z e . Amost everywhere the u n i t i s of f a i r l y uniform a n d e s i t i c 
composition and i s medium green i n c o l o u r . The d i s t i n g u i s h i n g c h a r a c t e r i s t i c 
of t h i s u n i t i s the p e r s i s t e n t presence of hornblende and/or augite 
phenocrysts. I d e n t i c a l rocks were observed i n the N i c o l a . T heir 
r e l a t i o n s h i p to N i c o l a rocks was not determined but probably form dykes 
or s i l l s . 

C o n f l i c t i n g age r e l a t i o n s h i p s were observed where Cherry Creek 
rocks appeared to be c u t t i n g rocks of the Sugarloaf u n i t and b r e c c i a 
fragments of Cherry Creek rocks were healed by matrix of S u g a r l o a f - l i k e 
rocks. 

Copper m i n e r a l i z a t i o n occurs w i t h i n Sugarloaf rocks i n s e v e r a l 
l o c a l i t i e s ; notably at the Ajax property east of Jacko Lake where Sugarloaf 
rocks are b r e c c i a t e d and a l b i t i z e d (Preto, 1967) . 

Kamloops V o l c a n i c and Sedimentary Rocks 

E a r l y T e r t i a r y v o l c a n i c and sedimentary rocks unconformably o v e r l i e 
the b a t h o l i t h and N i c o l a rocks. The Kamloops v o l c a n i c rocks i n the 
Iron Mask area are mainly of b a s a l t i c composition and occur as v e s i c u l a r 
flows, flow b r e c c i a s and vent b r e c c i a s . The present e r o s i o n surface f a i r l y 
c l o s e l y approximates the p r e - T e r t i a r y erosion surface so that e r o s i o n a l 
remnants of T e r t i a r y rocks are prevalent capping the tops of some of the 
higher h i l l s on the b a t h o l i t h , i n former depressions on the p r e - T e r t i a r y 
erosion s u r f a c e , and i n down-faulted blocks both w i t h i n and f l a n k i n g 
the b a t h o l i t h . 

ALTERATION 

Most of the b a t h o l i t h i c rocks show some degree of s a u s s u r i t i z a t i o n 
which l o c a l l y may be very intense. Some K - f e l d s p a t h i z a t i o n i s evident l o c a l l y 
i n most rock u n i t s but i s most abundant i n Cherry Creek rocks where the 
r e l a t i v e l y high K-feldspar was introduced i n t o the rocks through processes 
of normal c r y s t a l l i z a t i o n of potassium-rich magma and by a l t e r a t i o n of 
p r e v i o u s l y c r y s t a l l i z e d d i o r i t i c to monzonitic rocks by i n t r o d u c t i o n of 
potassium-rich s o l u t i o n s . 

ENVIRONMENT OF EMPLACEMENT OF THE BATHOLITH 

An i n c r e a s i n g amount of evidence suggests a shallow v o l c a n i c 
to subvolcanic environment of emplacement e s p e c i a l l y f o r Cherry Creek 
v a r i e t i e s and a comagmatic and p a r t l y coeval r e l a t i o n s h i p between N i c o l a 
v o l c a n i c rocks and u n i t s of the Iron Mask b a t h o l i t h . 
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Cherry Creek rocks at the north end of the b a t h o l i t h occur 
as c r i s s - c r o s s i n g d y k e - l i k e bodies of v a r i e d g r a i n - s i z e and composition. 
Their f i n e - g r a i n e d t e x t u r e suggests near surface c o n d i t i o n s and,as noted 
by Carr (1957), the Cherry Creek u n i t had p r e v i o u s l y been mapped as 
v o l c a n i c rocks. I n t r u s i v e b r e c c i a t i o n a s s o c i a t e d w i t h K - f e l d s p a t h i z a t i o n 
i s prevalent i n many places p a r t i c u l a r l y i n a narrow zone extending w e s t e r l y 
from a p o i n t near I r o n Mask Lake to the A f t o n ore body. This b r e c c i a t i o n 
appears to i n v o l v e mainly v a r i e t i e s of Cherry Creek although fragments of 
Iron Mask Hybrid or Pothook are a l s o v i s i b l e i n d r i l l core. The 
b r e c c i a t i o n may have been the r e s u l t of v e n t i n g at a s l i g h t l y higher l e v e l . 
Fragments of Cherry Creek rocks and other Cherry C r e e k - l i k e rocks occur i n 
t u f f b r e c c i a of the N i c o l a which i n d i c a t e s that some of the Cherry Creek 
rocks are o l d e r than some of the N i c o l a . However, i n t r u s i v e contacts between 
these same N i c o l a v o l c a n i c rocks and Cherry Creek rocks i n d i c a t e the opposite 
r e l a t i o n s h i p s ; some Cherry Creek rocks are younger than some of the N i c o l a 
rocks they i n t r u d e . Intense e p i d o t i z a t i o n of N i c o l a rocks which contained 
Cherry Creek fragments and some m i n e r a l i z a t i o n were noted at the north edge 
of the b a t h o l i t h which suggests t h a t v o l c a n i c - p l u t o n i c processes were going 
on simultaneously. 

I t i s unnecessary to p o s t u l a t e three separate magmatic events; 
one f o r N i c o l a volcanism, a second to emplace the I r o n Mask b a t h o l i t h and 
a t h i r d f o r l a t e r volcanism to e x p l a i n Cherry Creek fragments i n v o l c a n i c 
rock described as being i d e n t i c a l to N i c o l a ( C o c k f i e l d , 1948). The observed 
geologic features and r e l a t i o n s h i p s would be c o n s i s t e n t w i t h a s i n g l e but 
p u l s a t i n g comagmatic and p a r t l y coeval v o l c a n i c - p l u t o n i c system operating 
i n a subvolcanic to shallow v o l c a n i c environment. 

IRON MASK AGE DETERMINATIONS 

Sample No. Age Rock Type L o c a t i o n 

VP 72 KA-3 197 + 6 m.y. Cherry Creek Near east end 

Micromonzonite porphyry I r o n Mask Lake 

VP 72 KA-5 190 + 6 m.y. Pothook Afton 

VP 72 KA-4 205 + 6 m.y. Cherry Creek 
Micromonzonite porphyry Near Ir o n Mask Lake 

VP 72 KA-1 201 + 6 m.y. I r o n Mask Hybrid Gas p i p e l i n e near 
Ajax property 

VP 72 KA-2 198 + 6 m.y. Hydrothermal B i o t i t e Near Ir o n Mask Lake 
Cherry Creek Micro-
d i o r i t e 
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Mileage 

0.0 Knutsford. 
3.2 Morrison Ranch, gate at Peterson Creek c r o s s i n g . 

3.6 STOP 3 - 3 - Outcrops on the south s i d e of the access road are 
r e l a t i v e l y u n a l t e r e d Sugarloaf Porphyry which i s of a n d e s i t i c 
composition and has c h a r a c t e r i s t i c hornblende and augite 
phenocrysts. Sugarloaf u n i t intrudes o l d e r u n i t s of the I r o n Mask 
b a t h o l i t h and occurs w i t h i n N i c o l a , probably as dykes and s i l l s . 

4.5 STOP 3 - 4 - Ajax Property. Outcrops to the east of the p i p e l i n e 
access road are a l b i t i z e d , b r e c c i a t e d Sugarloaf porphyry w i t h 
c h a l c o p y r i t e m i n e r a l i z a t i o n o c c u r r i n g mainly as s t r i n g e r s , b l e b s , 
and f i n e disseminations. (Preto 1967; Carr, 1956.) 

The b l u f f s immediately to the northeast c o n s i s t of I r o n Mask Hybrid 
u n i t . 

4.9 STOP 3 - 5 - Leave p i p e l i n e access road and proceed west approximately 
0.4 mile to observe N i c o l a - I r o n Mask Hybrid contact on north 
s i d e of Jacko Lake. 

* 

At t h i s p o i n t I r o n Mask Hybrid rocks c o n s i s t mainly of coarse-grained 
d i o r i t i c to gabbroic rocks r i c h i n coarse-grained disseminated 
magnetite. Towards the southwest, approaching the N i c o l a contact, 
the rock becomes f i n e r grained, d i o r i t i c and grades to indeterminate 
r e c r y s t a l l i z e d N i c o l a or contaminated i n t r u s i v e and gra d u a l l y to 
f o l i a t e d or s c h i s t o s e a u g i t e porphyry w i t h a micaceous matrix. 

Return to p i p e l i n e access road and proceed n o r t h e r l y . 

5.3 STOP 3 - 6 - On p i p e l i n e r i g h t of way Iron Mask Hybrid v a r i e t i e s 
occur as a b r e c c i a or melange of coarse to f i n e - g r a i n e d d i o r i t e , 
h o r n b l e n d i t e , and r e c r y s t a l l i z e d N i c o l a cut by i r r e g u l a r f i n e 
to coarse-grained l e u c o c r a t i c dykelets and s t r i n g e r s . A K-Ar 
age determination of t h i s rock y i e l d e d 201 + 6 m.y. 

Proceed n o r t h e r l y along p i p e l i n e and ranch access roads to Galaxy Lake. 

7.5 Galaxy Lake l i e s on a f a u l t contact between Cherry Creek m i c r o d i o r i t e 
on the west and N i c o l a v o l c a n i c rocks and Iron Mask Hybrid rocks on 
the east. 

The Evening S t a r mine s h a f t i s on the southeast s i d e of the lake and 
i s i n a l t e r e d southwest dipping v o l c a n i c rocks, p i c r i t e and Iro n 
Mask Hybrid rocks which are hosts to copper m i n e r a l i z a t i o n . These 
rocks are separated from underlying Cherry Creek rocks by a 
m y l o n i t i z e d zone at depths of approximately 30 to 100 metres 
(Preto, 1967; Carr, 1956). 

8.8 I n t e r s e c t i o n of o l d and new Lac Le Jeune roads. 
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8.9 STOP 3 - 7 - P i c r i t e b a s a l t occurs i n a s m a l l outcrop area 
on the northwest si d e of the road opposite I r o n Mask Mine. The 
p i c r i t e b a s a l t i s cut by a 50 foot wide dyke of Cherry Creek
l i k e rock. 

The abandoned I r o n Mask Mine i s l o c a t e d on the southeast s i d e 
of the road and i s i n the Iro n Mask Hybrid u n i t . In the years 
between 1904 and 1928 the mine produced 165,000 tonnes grading 
1.47 per cent copper. C h a l c o p y r i t e occurs i n lodes, stockworks, 
and i n low grade disseminated d e p o s i t s . 

9.8 Trans Canada Highway j u n c t i o n . Bowers Lake and Iron Mask Lake 
are on the l e f t . The white s a l t i n these l a k e s and others 
nearby i s mostly sodium sulphate (Cummings, 1940). 

12.4 STOP 3 - 8 - At the s a l i n e l a k e at the east s i d e of the Afton 
property on the south side of the highway. 

(a) Outcrops on north s i d e of l a k e . 

N i c o l a v o l c a n i c b r e c c i a contains fragments of Cherry Creek u n i t . 
The b r e c c i a i s w e l l indurated, a l t e r e d and i s i n contact w i t h 
contaminated Cherry Creek u n i t on the east s i d e of the outcrop-area. 

(b) Outcrops on south s i d e of lake. 

V a r i e t i e s of Cherry Creek u n i t range i n composition from d i o r i t e 
to s y e n i t e and are ge n e r a l l y f i n e grained or f i n e p o r p h y r i t i c . 
Dyking r e l a t i o n s h i p s are v i s i b l e , g e n e r a l l y w i t h d i o r i t i c rocks 
cut by K - s p a r - r i c h v a r i t i e s . 

(c) D.M. Zone s h a f t . 

The D.M. Zone sh a f t i s i n m i n e r a l i z e d Cherry Creek i n t r u s i v e b r e c c i a . 
The b r e c c i a zone extends w e s t e r l y from the v i c i n i t y of I r o n Mask 
Lake to the Aft o n deposit. The b r e c c i a i s K-feldspar r i c h as a 
r e s u l t of d i f f e r e n t i a t i o n of the c r y s t a l l i z i n g magma and a l t e r a t i o n 
by K - r i c h s o l u t i o n s p e n e t r a t i n g and c i r c u l a t i n g i n b r e c c i a t e d zones. 

12.6 STOP 3 - 9 - North si d e of highway. 

(a) Outcrops on p i p e l i n e right-of-way. 

The exposure c o n s i s t s of w e l l indurated N i c o l a v o l c a n i c s c o n t a i n i n g 
widely s c a t t e r e d Cherry Creek i n c l u s i o n s . 
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(b) Outcrops at south edge of meltwater channel. 

S i m i l a r t u f f b r e c c i a s to previous stops are exposed but c o n t a i n 
abundant Cherry Creek and Cherry C r e e k - l i k e fragments. These 
b r e c c i a s , however, are f r i a b l e and r e l a t i v e l y unaltered. Because 
of Cherry Creek fragments these t u f f b r e c c i a s have i n the past 
been included w i t h T e r t i a r y Kamloops Group or Lower Cretaceous 
Ki n g s v a l e or Spences Bridge Group. 

The t u f f b r e c c i a s appear to be i n unconformable contact w i t h T e r t i a r y 
sedimentary and v o l c a n i c rocks on the north s i d e of the meltwater 
channel. The l i t h o l o g y and s t y l e of volcanism of the t u f f b r e c c i a s 
d i f f e r s from o v e r l y i n g Kamloops v o l c a n i c rocks. S i m i l a r rocks are 
w e l l indurated, e p i d o t i z e d and m i n e r a l i z e d 0.5 miles to the n o r t h 
east and are i n t r u d e d by Cherry Creek rocks one m i l e to the east. 
Therefore these p o o r l y indurated, u n a l t e r e d , t u f f b r e c c i a s 
are being examined from the p o i n t of view t h a t they may i n f a c t 
be uppermost N i c o l a e x t r u s i v e e q u i v a l e n t of the Cherry Creek u n i t 
of the I r o n Mask b a t h o l i t h . 

13.6 A f t o n Mine. See attached paper: Carr, J.M.; Reed, A.J.,"Afton: 
A Supergene Copper Deposit",CIM S p e c i a l Volume No. 15, 1976, 
pp. 376 - 387. 

A l l a n Reed, Chief G e o l o g i s t a t Afton Mines w i l l provide a 
d e s c r i p t i o n and tour of the property. 
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