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INTRODUCTION 

The Quad m i n e r a l c l a i m s and q u a r r y l e a s e a r e s t a k e d on a 

l a r g e c r y s t a l l i n e M a r b l e and L i m e s t o n e o u t c r o p . 

B e cause of t h e m u l t i t u d e of u s e s l i m e s t o n e i s amoung th e 

most used i n d u s t r i a l i n B.C. A l t h o u g h L i m e s t o n e i s a r e l a t i v e l y 

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

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

r e p l a c e m e n t d u r i n g d i a g e n i s s u c h a s : S i l i c o n , I r o n , a n d Magnesium 

O t h e r c o n s i d e r a t i o n s a r e e a s e o f a c c e s s and d i s t a n c e of 

t r a n s p o r t . The L i m e s t o n e group meets a l l o f the c r i t e r i a o f 

t r a n s o r t a t i o n and a c c e s s a b i l t y b e i n g o n l y 54Km from Q u e s n e l 

on v e r y good two l a n e a l l s e a s o n g r a v e l r o a d . A s s a y s from 

s u r f a c e samples have p r o d u c e d v e r y good r e s u l t s o f 98%-99% 

CaCO^ i n the m a r b l e s o v e r a l a r g e a r e a . ( f i g . ) 

M i c r o c r y s t a l l i n e l i m e s t o n e sampled near f r i n g e a r e a s and 

f a u l t zones showed d o l o m i t i c i n t r u s i o n o f up t o 17.6% 

From t h e s e r e s u l t s e x i s t s e v e r a l p o s s i b i l t i e s f o r m a r k e t i n g 

a) The h i g h g r a d e m a r b l e s of o v e r 97% CaCO^ a r e prime 

m a t e r i a l s f o r i n d u s t r i e s s u c h as C a r i b o o P u l p and Paper 

f o r k i l n i n g t o CaO w i t h an a n n u a l r e q u i r ^ r r a e n t o f 20-30 

t h o u s a n d t o n n e s as w e l l a c i d n e u t r a l i z a t i o n f o r m i n i n g 

and e n v i o r m e n t a l u s e s . 
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INTRODUCTION 

b) A 5-6 t h o u s a n d tonne per y e a r p o t e n t i a l market i n 

F o r e s t r y and A g r i c u l t u r e e x s i s t s f o r D o l o m i t i c l i m e s t o n e 

f i n e l y g round t o 20 mesh t o 100 mesh which i s w i d e l y used 

f o r s o i l c o n d i t i o n e r s t o improve s o i l s t r u c t u r e , n i t r o g e n 

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

c a t i o n exchange r a t e s . O t h e r p r o d u c t s whould i n c l u d e l a r g e 

l a n d s c a p i n g s t o n e , s t u c c o dash and d e c o r a t i v e a g g r e g a t e s . 

A l a r g e D i o r i t e - G r a n o d i o r i t e i n t r u s i o n 100 m e t e r s t o t h e 

N o r t h E a s t g e n e r a t e s a p o s s i b i l t y o f a p y r o m e t a s o m a t i c 

m i n e r a l d e p o s i t which a r e t y p i c a l l y d e v e l o p e d a t c o n t a c t s 

of M a r b l e - L i m e s t o n e and D i o r i t e - G r a n o d i o r i t e i t r u s i v e s . 

H i g h t e m p e r t u r e s o l u t i o n c a r r y i n g o r e components pa s s from 

i g n e o u s r o c k i n t o t he h o s t M a r b l e or L i m e s t o n e , a few 

t y p i c a l d e p o s i t s of t h i s c l a s s a r e : 

1) G a l e n a 

2) P y r i t e 

3) C h a l c o p y r i t e 

4) B o r n i t e 

5) B l e n d e 

6) M o l y b d e n i t e 

7) G o l d 
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LOCATION AND ACCESS 

The Quad Group of m i n e r a l c l a i m s a r e l o c a t e d 53 Km South 

11° West from Q u e s n e l on N a r c o s l i C r e e k i n the C a r i b o o 

M i n i n g D i s t r i c t map r e f e r e n c e 93b lOe w i t h a c c e s s v i a 

th e G a r n e r Road west o f the F r a s e r R i v e r , ( f i g . l ) 

STATUS OF PROPERTY 

Two m i n e r a l c l a i m s Quad No.1 and Quad No.2 were s t a k e d by 

A.WATSON of 1482 Beach C r e s e n t Q u e s n e l B.C. on the 2 1 s t 

of A p r i l 1986 a t 11:00 AM. An a p p l i c a t i o n f o r Q u a r r y l e a s e 

was s u b m i t t e d on A p r i l 10 1988 a t t h e W i l l i a m s Lake M i n s t r y 

o f F o r e s t and Lands o f f i c e which has been a p p r o v e d on A p r i l 

5 1990 w i t h a t o t a l a r e a of 4.486 h e c t a r e s . 

GE0M0RPH0L0GY 

The Quad m i n e r a l c l a i m s b o r d e r on t h e West F r a s e r P l a t e a u 

and t he F r a s e r B a s i n . T opography v a r i e s from s t e e p e r o s i n a l 

s c a r p s t o g e n t l y r o l l i n g p l a t e a u s formed p r i m a r l y by d i p p i n g 

H o r n b l e n d - A n d e s i t e and O l i v i n e - B a s a l t s of t h e Miocene and 

P l e i s t o c e n e g l a c i a t i o n which has g e n e r a l l y m o d i f e d the v a l l e y 

p r o f i l e s i n t o t h e t y p i c a l U sh a p e . B e d r o c k of t h e a r e a i s 

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

s c a t t e r e d i n t r u s i v e G r a n i t e s , G r a n o d i o r i t e s , a n d d i o r i t e s 

and a r e a s of t h e r m a l and dymathermal metamorphic r o c k . 
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BEDROCK GEOLOGY 

The f o r m a t i o n o f C a l c i t e ( L i m e s t o n e - M a r b l e ) on the 

Quad group has a e x p o s e d p h y s i c a l s i z e which can be 

t r a s e d 450 m e t e r s i n l e n g t h 80 m e t e r s i n d e p t h and v a r i n g 

inwi^th from 100-200 m e t e r s . The s t r u c t u r e o f the M a r b l e s 

i s m a s s i i v e and t r e n d s g e n e r a l l y S o u t h W e s t , t h e r e a r e 

v e r y few f r a c t u r e s or j o i n t s ^ t h e r ^ a r e however o c c a s i o n a l 

wide s p a c e d l a y e r s of C a l c a r e o u s - A r e n a c e o u s s e d i m e n t 

m a t e r i a l s v a r i n g from 2-15 mm i n t h i c k n e s s t h r o u g h o u t 

the N o r t h E a s t end of the f o r m a t i o n i n d i c a t i n g a s t e e p 

d i p o f 70-80° E a s t N o r t h E a s t d e c r e a s i n g to 45° n e a r t h e 

S o u t h West end where t h e m i r c o c r y s t l l i n e l i m e s t o n e f o r m a t i o n 
fir 

i s c r o s s c u t / ^ I o r t h - S o u t h t r e n d i n g f a u l t . 

The C a l c i t e f o r m a t i o n v a r i e s f r o m compact c r y s t a l l i n e 

l i m e s t o n e on t h e S o u t h West end o f t h e p r o p e r t y to 

r e c r y s t a l l i z e d m a r b l e s on t h e N o r t h E a s t end where i t 

a p p e a r s t h a t h i g h t e m p e r a t u r e t h e r m a l metamorphism has 

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

i n t o a even g r a i n e d g r a n o b l a s t i c t e x t u r e d m a r b l e h a v i n g 

the a p p e r a n c e o f c o a r s e g r a i n e d w h i t e s u g a r . 
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BEDROCK GEOLOGY ( c o n t . ) 

T h e r m a l metamorphi sum u s u a l l y i n v o l v e s no m i n e r a l change 

i n m i n e r a l c o m p o s i t i o n of C a l c i t e , but when changes do 

o c c u r they a r e a r e s u l t of a d d i t i o n a l m i n e r a l s such a s : 

S i l i c o n , A l u m i n u m , I r o n , M a g n e s i u m , C h l o r i n e , F l u o r i n e , a n d B o r o n . 

P e l i m i n a r y s a m p l i n g t a k e n a t the s u r f a c e o v e r t he r e c r y s t a l l i z e d 

a r e a would i n a c a t e t h a t no s i l i c e o u s , f e r r u g i n o u s of d o l o m i t i c 

r e m i n e r a l i z a t i o n has o c c u r e d . 

D o l o m i t i c i n t r u s i o n was noted i n the l i m e s t o n e s i n a r e a s 

o f a l t e r a t i o n n e a r o u t e r b o u n d a r i e s and f a u l t s w i t h a s s a y 

r e a d i n g s of up to 17%. 

F i g . # 9 

M a r b l e s s h o w i n g m a s s i v e s t r u c t u r e . L o o k i n g E a s t 
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BEDROCK GEOLOGY ( M a r b l e ) 

F i g #10 

80 m e t e r h i g h f a c e o f c o a r s e 

c r y s t a l l i n e m a r l e s l o o k i n g W e s t 

F i g . # 11 

C o a r s e c r y s t a l l i n e m a r b l e s 

l o o k i n g N o r t h E a s t 
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MINERALOGY AND CHEMICAL ANALYSIS 

M a r b l e and L i m e s t o n e a r e both c a r b o n a t e m i n e r a l s composed 

m a i n l y of the m i n e r a l C a l c i t e which i n i t s p u r e s t form 

would c o n t a i n 56% CaO and 44% C 0 2 . T h i s i s not common 

be c a u s e a c c e s s o r y m i n e r a l s t h a t may be mixed d u r i n g d e p o s i t i o n 

or i n t r u d e i n d i a g e n e s i s . F u t h e r r e s i d u i a l i m p u r t i e s may 

a l s o be d e p o s i t e d i n s u r f a c e m a t e r i a l s from c h e m i c a l erQSiQB 

of w a t er on s u r r o u n d i n g r o c k s and m i n e r a l s . 

S u r f a c e samples of maftfle show a l m o s t no a c c e s s o r y m i n e r a l s 

or i m p u r t i e s due to t h e s e p r o c e s s e s , as v e r i f i e d by c h e m i c a l 

a n a l y s i s from Chemex L a b s . T e s t s #1-2 c e r t # A8822507 ( F i g . 1 6 ) 

F o r i m p u r i t i e s w e l l below C a r i b o o P u l p and Paper s p e c i f e d 

l i m i t . W i t h sample #1 CaO of 54.97 or 96.99% CaCO_ 

In December of 1988 two samples were t a k e n from C a r i b o o 

P u l p and Paper s t o c k p i l e (samples#1+2) d e l i v e r e d from the 

P u r d e n Lake a r e a of g r e y m i r c o c r y s t a l l i n e l i m e s t o n e and 

were a n a l y z i e d w i t h sample #3 of w h i t e m i c r o c r y s t a l l i n e 

l i m e s t o n e from the Quad l i m e s t o n e c l a i m s . THe r e s u l t s 

of #1+2 Showing v e r y h i g h i m p u r i t i e s i n MgO 

Sample #1 .55 S i 0 2 .17 F e 2 0 3 .56 MgO 

Sample #2 .26 S i 0 2 .02 F e 2 0 3 .40 MgO 

3 
sample #2 CaO of 55.49% or 97.71% CaCO 

C e r t # A8728354 

Sample #1 1 .27 and 17.09 MgO 

Sample #2 1.17 and 17.60 MgO 
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MINERALOGY AND CHEMICAL ANALYSIS ( C o n t . ) 

T h e s e a r e w e l l o v e r s p e c i f i c a t i o n s i n i m p u r i t i e s , w i t h 

o n l y 33% CaO or 78% C a C 0 3 

Sample #3 was s l i g h t l y o v e r i n MgO but w i t h ±nj s p e c i f i c a t i o n s 

i n S i 0 2 and F e 2 0 3 and a 53.47% CaO or 96.40% C a C 0 3 c o n t e n t . 

Sample #3 .50 S i 0 2 .31 F e 2 0 3 1.33 MgO 

O t h e r s u r f a c e t e s t > from the Quad group have i n d i c a t e d low 

S i 0 2 , F e 2 0 3 and MgO i m p u r i t i e s ( F i g . 15) ( S t e e l B r o t h e r s ) 

a l t h o u g h a r e a s of h i g h MgO i n t r u s i o n have been n o t e d n e a r 

o u t e r l i m i t s of the f o r m a t i o n and a r e a s of h i g h t e c t o n i c 

p r e s s u r e s ( f a u l t z o n e s ) w i t h magnesium o x i d e p e r c e n t a g e s 

of 15% to 17% t h e s e magnesium i n t r u s i o n s a p p e a r to be more 

p r e v a l e n t i n t h e l i m e s t o n e s t h a n i n the m a r b l e s , t h e r e a r e 

a t l e a s t two e x p l a n a t i o n s f o r t h e s e h i g h MgO c o n t e n t s w hich 

may be a r e s u l t o f Mg i n t r u s i o n d u r i n g t e c t o n i c a c t i v i t y 

or d e p o s i t i o n of Mg i o n s from s e a w a t e r . 

A l t h o u g h s u f a c e m a r b l e s show a l m o s t no i m p u r i t i e s i t i s 

s p e c u l a t e d t h a t samples of g r e a t e r d e p t h s h o u l d r e s u l t 

i n n e a r p u r i t y b ecause of r e d u c e d s u r f a c e l e a c h i n g and 

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

r o c k from c h e m i c a l w e a t h e r i n g o f s u r r o u n d i n g g l a c i a l t i l l s 

and v o l c a n i c r o c k s . 
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MINERALOGY OF PYROMETASOMATIC DEPOSITS 

Rock type and m i n e r a l assemblage of s e d i m e n t a r y and 

metamorphic r o c k s of t h i s a r e a would i n d i c a t e t h i s 

l i m e s t o n e - m a r b l e f o r m a t i o n t o be of the Cache Creek 

Group of the upper p a l e o z o i c (240 - 360 my.) becau s e of 

i t s a p p e r e n t age and c l o s e p r o x i m i t y t o a d i o r i t e - g r a n o 

d i o r i t e i n t r u s i v e s of a younger age ( t r a s s i c - j u r a s s i c 200my) 

i n d i c a t e s t h a t h i g h heat of up to 900°C and p r e s s u r e s of 

10 Kb p r o b a b l y c a u s e d c o n t a c t m e t a p h o s i n g o f m i r c o c r y s t l l i n e 

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

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

i f p r o p e r a c c e s s o r y m i n e r a l s a r e i n t r o d u c e d i n t o the 

c a l c a r e o u s r o c k . P y r o m e t a s o m a t i c o r e d e p o s i t s o c c u r 

e s p e c i a l l y i n any zone r e s e m b l i n g a r o o f t o i n t r u s i o n , 

a n d i r r e g u l a r i n shape. ( F i g #6) M i n e r a l l i z e d s o u l t i o n s 

u t i l i z e any f a v o r a b l e p a t h s t h r o u g h c o a r s e g r a i n e d s t r u c t u r e s , 

j o i n t s , b e d d i n g p l a n e s or c o n t a c t z o n e s . 

T y p i c a l d e p o s i t s of i n t e r e s t f o r c o m m e r c i a l v a l u e would 

be m e t a l i c o r e m i n e r a l s such a s : 

1) C h a l c o p y r i t e 

2) M o l y b d e n i t e 

3) B o r n i t e 

4) G a l e n a 

5) G o l d 
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RECOMMENDATIONS 
o 
I 

Even though s u r f a c e s a m p l i n g has i n d i c a t e d t he m a r b l e s 

a r e of s u f f i c e n t h i g h grade and a p p a r e n t volumes f o r 

p r e s e n t r e s e r v e s a/two phase program s h o u l d be implemented 

to e s t a b l i s h a q u a r r y p l a n f o r p r e s e n t and f u t u r e e x p a n s i o n , 

and r e c l a m a t i o n of a r e a . 

PHASE 1 

P r e p a r a t i o n of Area 

1) D e t a i l e d g r i d d i n g and g e o l o g i c a l mapping of a r e a . 

2) B l a s t i n g and t r e n c h i n g w i t h s p e c i f i d e / i n t e r v a l 

c h i p s a m p l i n g t o e s t a b l i s h CaO c o n t e n t . 
3) Up grading? of main a c c e s s r o a d and e x t e n d d r i l l 

a c c e s s r o a d s . 

4) P r e p a r a t i o n of q u a r r y f a c e and c r u s h i n g s i t e , 

i n c l u d i n g d e t e r m i n i n g of s o i l h y d r o l o g y and l a g o o n 

s y s t e m 

PHASE 2 

Advanced E x p l o r a t i o n 

Magnetometer and r e f r a c t i o n s e i s m i c s u r v e y d a t a would be 

used t o e s t a b l i s h grade of m a t e r i a l s t o be q u a r r i e d from 

c o r e samples a n a l y z e d a t s p e c i f i e d i n t e r v a l s ; . 

Cor e sample a n a l y s i s would a l s o be used t o d e t e r m i n e t o t a l 

r e s e r v e s of both h i g h g r a d e m a t e r i a l f o r CaO and d o l o m i t i z e d 

m a t e r i a l s f o r s o x l c o n d i t i o n e r s and o / t h e r i n d u s t r i a l u s e s . 



MARBLE R I D G E 

RESOURCES 

F i g . # 6 

PY ROMETASOMATIC M I N E R A L D E P O S I T S 

C o a r s e c r a i n e d m a r b l e s 

H o r n f e l s i c r o c k 

I n t r u s i v e d i o r i t e a n d g r a n o d i o r i t e s 

G r a v e l s a n d t i l l i t e s 

M i n e r a l i z e d z o n e 
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MARBLE RIDGE 

RESOURCES 

AUGUST 21,1989 

P r o j e c t e d C o s t s and P r o f i t s 

3/4 i n . Lime Rock ( P u l p M i l l ) 30,000 Tons 

3/4 i n D e c o r a t o r Rock 4,000 Tons 

S o i l C o n d i t i o n e r 800 Tons 

L a r g e Rock ( L a n d s c a p i n g ) 200 Tons 

S t u c c o Dash --

C o s t s per 

B u l l d o z i n g 2 .00 per Ton 

D r i l l i n g 1 .50 per Ton 

B l a s t i n g 1 .00 per Ton 

C r u s h i n g 4 .00 per Ton 

L o a d i n g 1 .00 per Ton 

H a u l i n g 7 .00 per Ton 

T o t a l 16 .00 per Ton 

Ton 

on 34,000 Ton = 68,000.00 

on 34,000 Ton = 51,000.00 

on 34,000 Ton = 34,000.00 

on 34,000 Ton =136,000.00 

on 34,000 Ton = 34,000.00 

on 34,000 ton 228,000.00 

544,000.00 

C a r i b o o P u l p and Pa p e r 30,000 t o n 

D e c o r a t o r Rock 4,000 ton 

S o i l C o n d i t i o n e r 800 t o n 

La r g e Rock 200 t o n 

810,000.00 a t 27.00 

140,000.00 a t 34.00 

32,000.00 a t 40.00 

10,000.00 a t 50.00 
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CP 
Cariboo F i g . # 14 

September 26, 1988 

Gentlemen: 

We would be pleased to receive your quotations f o r 7,000 
tons of Limerock to the following s p e c i f i c a t i o n s : 

1. M a t e r i a l q u a l i t y - CaC03 - 97% MIN. 
Si02 - 1.00% MAX. 
MgO - 1.00% MAX. 
R203 - 0.50% MAX. 

2. Mat e r i a l s i z e - a) V to 3/4" round hole 
screened and washed. 

b) Fines - 0% at screen s i t e . 
c) Oversize - 0% at screen s i t e . 

3. Site v i s i t a t i o n and testing by CPP personnel to be 
conducted at random upon n o t i f i c a t i o n . 

M a t e r i a l required p r i o r to freezeup, 1988. 

Please submit your quotation i n d u p l i c a t e , to the a t t e n t i o n of 
the undersigned, as soon as possible. 

Thank you, 

CARIBOO PULP & PAPER COMPANY 

L.D. Ross 
Purchasing Agent 

LD/lh 

Cariboo Pulp & Paper Company. P.O. Box 7500, Quesnel. B.C. V 2 J 3J6 Telephone: (604) 992 9231 Telex: 047-82538 



Chemex Labs Ltd 
Analytical Chainlet* * Gaochamlsu • Raglatarad AMay«rs 

2 I 2 BROOKSBANK A V E . NORTH VANCX>UVRR. 
B R I T I S H O O L I M B I A . CANADA V 7 J - 2 C I 

PHONE ( 6 0 4 ) 9 « 4 - 0 2 21 

To WATSON, ARCHIE 

1482 BEACH CR. 
QUESNEL, BC 
V2J 4J6 

P r o j e c t : 
Comma t>: 

F i g . # 16 ••Page No. 
Tot. Paget 
Date 
Invoice # 
P.O. • 

1 
1 
12-JAN-88 
1-872*354 

CERTIFICATE OF ANALYSIS A8 728 3 54 

SAMPLE 
D E S C R I P T I O N 

PREP 
CODE 

Si02 
% 

A1203 
% 

Fc203 CaO Na20 K20 T402 P205 MaO BaO LOI TOTAL 

SAMPLE 1 
SAM>LE 2 
SAMPLE 3 

205 1 232 
205 232 
205 1 232 

1 .27 
I . 17 
050 

0.48 
0.62 
0.32 

0.43 
0.46 
0.31 

17.09 
17.60 
1.33 

33.19 
33.01 
53.47 

0.21 
0.19 
0.17 

0.47 
0.60 
0.47 

0.01 
0.02 
0.01 

0.05 
0.05 
0.05 

< 0. 
< 0. 

0. 

< 0 
< 0 
< 0 

44.91 
45.10 
42.93 

98.14 
98.85 
99.59 

CERTIFICATION : = 



Chemex Labs Ltd 
Analytical Chemists • Gaocnamlsts * Ragistarad Assay «rs 

2 I 2 BROOKSBANK A V E . , NORTH VANCOUVER. 
B R I T I S H COLOMBIA. CANADA V 7 J - 2 C I 

PHONE ( 6 0 4 ) 9S4-0221 

To WATSON, ARCHIE 

148 2 BEACH CR. 
QUESNEL. BC 
V2J 4J6 

F i g . # 16 

P r o j e c t : 
Cotnrn n 1 3 : 

••Paje No. 
Tot. Pages 
Date 
Invoice # 
P.O. 9 

1 
1 
21-SEP-88 
1-8822507 
NONE 

CERTIFICATE OF ANALYSIS A8 8 22 5 07 

S A M P L E 
D E S C R I P T I O N 

P R E P 
CODE 

Si02 
% 

AI203 
% 

Fc203 MgO CaO Na20 K20 
% \% 

Ti02 
% 

P205 MaO BaO LOI 
% 

TOTAL 

SURFACE S/^PLE 
SURFACE S/MPLE 1 

205 232 
205 232 

0.55, 
0.26 

0.21 
0.14 

0. 17 
0.02 

0.56 
0.40 

54.97 
55.49 

009 
0.07 

098 
< 0.01 

001 
< 0.01 

< 0.01 
< 0.01 

< 0.01 
< 0.01 

< 0.01 
< 0.01 

42.02 
42.22 

99.60 
98.66 

CERTIFICATION 


