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INTRODUCTION 

A geophysical survey was conducted by Union Carbide E x p l o r a t i o n 

Corporation on the Cedar Group of claims at L i k e l y , B r i t i s h Columbia. 

The l a t i t u d e i s 52°35'N. The longitude i s 121°30'W. The N.T.S. i s 

93A/11. The aeromagnetic map at 1 inch to 4 miles i s numbered 7221-G. 

The geologic map on the same s c a l e i s numbered 3-1961. I t was published 

i n 1961 and i s being updated. The present magnetic d e c l i n a t i o n i s about 

24°80' east. The claims are a few miles SE of L i k e l y and are a c c e s s i b l e 

on a f a i r d i r t road by a two wheel d r i v e v e h i c l e . 

Figures V I I , V I I I , IX and I show the l o c a t i o n of the g r i d and claims. 

LOG OF GEOPHYSICAL WORK 

Day Date Personnel Work Done 

Monday 13 May 74 D.Bowen, G. Artmont Drove IP gear to Boston Bar 
Tuesday 14 May 74 it i i Drove IP gear to L i k e l y 
Wednesday 15 May 74 i i I I Mag. survey of g r i d 
Thursday 16 May 74 I I ti Mag. survey of g r i d 
F r i d ay 17 May 74 I I it 

R.Black, T. Rehtlane 3 array survey 
Saturday 18 May 74 I I ti I I 

Monday 20 May 74 I I it I I 

Tuesday 21 May 74 D. Bowen, G. Artmont 
M.DeQuadros, G. Malnis it 

Wednesday 22 May 74 I I I I ti 

Thursday 23 May 74 it it I I 

Friday 24 May 74 I I I I " and base map 
Saturday 25 May 74 I I I I it t i 

Monday 27 May 74 it tt it tt 

Tuesday 28 May 74 it it " and d i p o l e - d i p o l e 
Wednesday 29 May 74 D.Bowen, L . B e l l , J.Grimes Searching f o r c l a i m posts 

G. Diakow, G. Malnis 
M. DeQuadros 

Thursday 30 May 74 D. Bowen, G. Artmont 
J . Grimes, G. Malnis 

D i p o l e - d i p o l e array 

Friday 31 May 74 D. Bowen, G. Artmont Drove IP gear back to Vancr 

M. DeQuadros has a Ph.D. i n geology from N a i r o b i . G. Artmont, G. Malnis 

R. Black, T. Rehtlane were summer students. D. Bowen ran the geophysics. 

D. Bowen has an M.Sc, i n geophysics and some years experience i n the 

conduct of f i e l d work. 



THE MAGNETIC SURVEY 

V e r t i c a l components of the earth's t o t a l f i e l d were measured every 

hundred f e e t w i t h a Sharpe f l u x g a t e magnetometer, model 321. The 

values are r e l a t i v e , the response of the greater p r o p o r t i o n of the 

v e r t i c a l f i e l d having been backed out. 

Figure 1 shows p r o f i l e s of the data. On the h o r i z o n t a l s c a l e one 

inch equals twenty gammas. 

A l l values were corrected f o r d i u r n a l v a r i a t i o n and d r i f t of the 

instrument by t r a v e r s i n g the g r i d i n loops and re-reading every few 

hours appropriate s t a t i o n s on the base l i n e . The p r o f i l e s are e s s e n t i a l l y 

f l a t and show very l i t t l e i n f o r m a t i o n other than a uniform nonanomalous 

d i s t r i b u t i o n of magnetic m a t e r i a l . 

I s o l a t e d spikes are due to scant boulders of p y r r h o t i t e and magnetite i n 

the g l a c i a l d e b r i s which, according to Dolmage, i s from twelve to s i x t y 

or seventy f e e t t h i c k . On l i n e 44+00 NW, at 11+00 SW a pole i s 50 to 

80 f e e t deep. A h o r i z o n t a l d i p o l e would be 25 f e e t deep. 

THE INDUCED POLARIZATION SURVEY 

The t r a n s m i t t e r had a capacity of 2.5 kw. I t was made by Huntec of 

Toronto. I t was d r i v e n by a Briggs S t r a t t o n motor w i t h a c a p a c i t y of 8 hp. 

The r e c e i v e r was b u i l t by Crone of M i s s i s s a u g a , Ontario. I t was c a l l e d 

the IP-IV r e c e i v e r . The instruments operated i n the time domain. The 

period of the pulse was: two seconds on ( p o s i t i v e ) , two seconds o f f , two 

seconds on ( n e g a t i v e ) , two seconds o f f . 

The current e l e c t r o d e s were s i n g l e bars of s t a i n l e s s s t e e l about three 

f e e t long hammered i n t o the ground. The high voltage of the t r a n s m i t t e r 

was always 2200 v. The current v a r i e d from about h a l f an ampere to one 



ampere so that power put i n t o the ground v a r i e d from 1.1 kw. to 2.2 kw. 

With t h i s range the primary voltage at the r e c e i v e r seldom dropped below 

30 mv. and was w e l l above noise l e v e l s and gave a c c u r a t e l y r e p r o d u c i b l e 

c h a r g e a b i l i t i e s . Making e l e c t r i c a l contact w i t h the ground was no problem. 

The p o t e n t i a l electrodes were porous pots f i l l e d w i t h a sa t u r a t e d s o l u t i o n 

of copper sulphate. Contact w i t h the ground was i n a s m a l l hole scraped 

w i t h the h e e l i n the A or B h o r i z o n . Contact r e s i s t a n c e s could not be 

measured d i r e c t l y but always r e g i s t e r e d i n the green part of the meter on 

the r e c e i v e r , and so, according to Crone's i n s t r u c t i o n manual, permitted 

accurate measurement. 

ARRAYS FOR THE INDUCED POLARIZATION SURVEY 

The three array was used to survey the g r i d from l i n e 40+00 NW to l i n e 

64+00 NW. "a" spacings of 100 and 200' were used everywhere and on l i n e 

56+00 NW an a d d i t i o n a l spacing of 50' was used. (See Figure 2). On part 

of l i n e 56+00 NW a d i p o l e - d i p o l e array was used wi t h a spacing of 100' 

and w i t h n values of 1, 2, 3 and 4. 

INTERPRETATION OF CHARGEABILITIES FOR THE THREE ARRAY 

There are two d i s t i n c t c h a r g e a b i l i t y c o n t a c t s , s e p a r a t i n g three media of 

d i f f e r e n t c h a r g e a b i l i t i e s . One contact extends along the b a s e l i n e from 

l i n e 48 NW to l i n e 64NW. Southwest of i t i s a trough of low c h a r g e a b i l i t i e s 

f l a n k e d by s t e e p l y i n c r e a s i n g c h a r g e a b i l i t i e s . Northeast of i t i s a zone 

of high c h a r g e a b i l i t i e s , from twice to three times the background, extending 

about f i f t e e n hundred feet to the second conatct which i s at l i n e 15 NE and 

extends from l i n e 44 NW to l i n e 64 NW. Northeast of t h i s contact, on l i n e s 

56 NW, 60 NW and 64 NW, i s a f l a t area where background c h a r g e a b i l i t i e s can 

be estimated at about 30 ms. 



The zone of high c h a r g e a b i l i t i e s between the two contacts i s anomalous. 

I t i s about 1500' wide and extends from l i n e 48 NW to beyond l i n e 64 NW. 

The absence of a r e l a t e d magnetic anomaly suggests that the source of 

the anomaly i s nonmagnetic su l p h i d e s . This hypothesis matches w e l l 

Dolmage's s e c t i o n f o r D r i l l l i n e 1. There he i n d i c a t e s a h o r i z o n t a l 

l e n t i c u l a r volume of shattered bedrock and sulphides i n t e r s e c t e d by 

Grogan Creek and about 700' long and covered by overburden no t h i c k e r 

than 20' and i n one place only 3' t h i c k . 

The p r o f i l e s at a=100', a=200' and a=50' on l i n e 56 NW look very much 

a l i k e . This suggests that the overburden i s much thinne r than the 

smallest a, or 50'. This i s borne out by Dolmage's s e c t i o n f o r d r i l l 

l i n e 1. 

The l o c a t i o n of d r i l l l i n e 1 was not known and was made one of the 

o b j e c t i v e s of the IP survey. An o l d steam d r i l l was found on l i n e 56 NW. 

On the other hand o l d , inaccurate maps put i t near l i n e 49 NW. The d r i l l 

l i n e probably l i e s somewhere between l i n e 48 NW and l i n e 56 NW. 

E x c e p t i o n a l l y high and low c h a r g e a b i l i t i e s occur at some s i n g l e s t a t i o n s 

i n the anomalous zone, e s p e c i a l l y on l i n e 56 NW. Though alarming these 

are repeatable and the a s s o c i a t e d L reading equals the high M reading. 

Boulders b e a r i n g p y r i t e and the t h i n v a r i a b l e overburden c l o s e to h i g h l y 

chargeable m a t e r i a l must account f o r these high readings. 

On l i n e s 52 NW and 64 NW are two d i s t i n c t peaks. These probably i n d i c a t e 

two zones of high s u l p h i d e s . 

I t i s d i f f i c u l t to estimate the d i p , i f any. The steep r i s e followed by 

a f a l l s l o w l y to the SW on l i n e s 64 NW and 48 NW suggests a dip down to 

the SW. The. two minima of equal c h a r g e a b i l i t y on l i n e 52 suggests rather 



a v e r t i c a l body. The s i m i l a r i t y of the p r o f i l e s at spacings of 100 

and 200' suggest that the depth to the bottom of the sulphides i s 

greater than 200'. 

In s h o r t , what i s p o s i t i v e l y known i s that between the steep f l a n k s 

of the anomaly i s the top of non-magnetic sulphides covered by over

burden no t h i c k e r than 50'. These sulphides would appear to extend 

from 48 NW to 64 NW and to be about 1000' wide. 

INTERPRETATION OF THE RESISTIVITY DATA FOR THE 3-ARRAY 

There are two r e s i s t i v i t y contacts on l i n e s 52 NW, 56 NW, 60 NW and 

64 NW. One i s at 1 NE on a l l four l i n e s and separates a band of high 

r e s i s t i v i t i e s i n the SW, t y p i c a l l y about 800..A,m from a band of low 

r e s i s t i v i t i e s , t y p i c a l l y about lOO-'um to the NE. 

The second contact i s at 13 or 14 NE. I t p e r s i s t s from 48 NW to 64 NW 

and separates values of about 5Q*Ajnfrom values of about 300-A J J * 

The pr o x i m i t y of the two r e s i s t i v i t y contacts to the two IP contacts 

cannot be f o r t u i t o u s . The band of high c h a r g e a b i l i t i e s c o r r e l a t e s w i t h 

the band of low r e s i s t i v i t i e s . 

On l i n e s 40 NW and 44 NW the band of r e a l l y low r e s i s t i v i t i e s has d i s 

appeared and the two bands on e i t h e r s i d e have merged. 

INTERPRETATION OF THE METAL FACTORS FOR THE 3-ARRAY 

Figure 4 shows the p r o f i l e s of the metal f a c t o r s obtained by d i v i d i n g 

the r e s i s t i v i t i e s d i r e c t l y i n t o the c h a r g e a b i l i t i e s . On the v e r t i c a l 

s c a l e one i n c h equals one m i l l i s e c o n d per ohmmeter. 

On 15 NE from 44 NW to 64 NW i s a strong contrast between metal f a c t o r s 

of about 0.3 and a peak of about 4.0. To the SW i s a s u b s i d i a r y peak 

on l i n e s 48 NW through 64 NW. At the b a s e l i n e i s a contact between the 



s u b s i d i a r y peak and metal f a c t o r s l e s s than 0.1. 

There are two contacts and between the contacts are greater and l e s s e r 

maxima. The contacts c o r r e l a t e w e l l w i t h the r e s i s t i v i t y and IP contacts. 

Even the most s k e p t i c a l would have to admit that the greater maximum, 

and i t s a s s o c i a t e d high c h a r g e a b i l i t i e s , must c o r r e l a t e w i t h sulphide 

m i n e r a l i z a t i o n . The s u b s i d i a r y maximum i n d i c a t e s a second concentration 

of m i n e r a l i z a t i o n , which may or may not be part of the greater m i n e r a l i 

z a t i o n . 

INTERPRETATION OF THE DIPOLE-DIPOLE DATA 

Figure 5 shows pseudosections of c h a r g e a b i l i t i e s , r e s i s t i v i t i e s and 

metal f a c t o r s . 

Figure 6 shows p r o f i l e s f o r =2. Peaks i n the p r o f i l e s a l i g n w e l l w i t h 

peaks on the p r o f i l e s f o r the 3 array. Between 11 and 15 NE i s a d e f i n i t e 

anomaly i n M,̂ > , and metal f a c t o r . Some primary voltages were too low to 

measure a c c u r a t e l y (hence the " l e s s than" sign) and assoc i a t e d chargeabi

l i t i e s could not be measured. A v e r t i c a l d r i l l hole at 12+50 NE about 

200' deep should f i n d the source of the anomaly. 

Between 2 and 4 NE i s weaker anomaly. I t i s separated from the main 

anomaly by a zone of high r e s i s t i v i t y and i s probably due to a second, 

weaker source of sulphi d e s . I t would probably be worth d r i l l i n g t h i s too. 

CONCLUSIONS FROM THE GEOPHYSICAL DATA 

Anomalous c h a r g e a b i l i t i e s , r e s i s t i v i t i e s and metal f a c t o r s e x i s t from 48NW 

to and beyond 64 NW and from 0+00 to 15+00 NE. Contacts are at 0+00 and 

at 15 NE. The very low r e s i s t i v i t i e s at 15 NE suggests a f a u l t or shear. 

The high c h a r g e a b i l i t i e s SW of the supposed f a u l t suggest non-magnetic 

sulphides on that s i d e . 

D i p o l e - d i p o l e data and p r o f i l e s of metal f a c t o r s suggest two bodies of 



of s u l p h i d e s . On l i n e 56 NW one i s under 12+50 NE and the other i s 

under 2 to 4 NE. Both parts of the l i n e should b e . d r i l l e d . 

S i m i l a r i t y of p r o f i l e s at 50,100, and 200 f on l i n e 56 NW suggest that 

overburden i s much th i n n e r than 50' and als o that i n some downward 

d i r e c t i o n a dimension of m i n e r a l i z a t i o n exceeds 200'. 

I t i s the op i n i o n of-the author that l i t t l e can be known about the d i p . 

The approximate symmetry of the maximum between the two minima of the 

c h a r g e a b i l i t y on l i n e 52 NW suggests v e r t i c a l s i d e s . The body may be 

block shaped or even he m i s p h e r i c a l ! 

There are c l o s e s i m i l a r i t i e s between the geophysical data from L i k e l y 

and that from K r a i n , B.C. (Hansen, 1959) although the r e g i o n a l geologies 

are d i f f e r e n t . Figure 5 of Hansen's paper shows v e r t i c a l diamond d r i l l 

h o l e s. 

The c l o s e resemblance between the three array p r o f i l e s and the d i p o l e -

d i p o l e p r o f i l e s on l i n e 56 NW suggests that each spi k e has some g e o l o g i c a l 

s i g n i f i c a n c e at the s t a t i o n at which i t i s p l o t t e d . In p a r t i c u l a r , the 

l i n i n g up of three minor peaks i n the r e s i s t i v i t y at about 6 NE on l i n e s 

56 NW, 60 NW, and 64 NW s t r o n g l y suggests a t h i n s t r i p of m a t e r i a l of 

higher r e s i s t i v i t y s e p a r a t i n g two zones of su l p h i d e m i n e r a l i z a t i o n a l l 

the way from 56 to 64 NW. 

GEOLOGICAL NOTES WITH REFERENCE TO GEOPHYSICS 

No outcrop occurs on the g r i d . Outcrop occurs i n the steep s i d e of Cedar 

Creek some thousands of feet to the south west of the g r i d . SW of l i n e 

56 NW, i n the c l i f f , was found andesite i n s i t u w i t h about 0.5% of p y r i t e . 

Most of the rock exposed i s andesite. At 48 NW, 4 SW i s a bu l l d o z e d trench 

showing about 7' of s o i l and boulders and under that bedrock of sha t t e r e d 



andesite w i t h some c a l c i t e deposited i n the cracks and p o r p h y r i t i c 

pyroxene, but no p y r i t e . Many boulders along the main road across 

the creek c o n t a i n l a r g e cubes of p y r i t e . 

R e f e r r i n g to the outcrop i n Cedar Creek Canyon, Dolmage (1931) f i n d s 

andesite w i t h phenocrysts of a u g i t e , a band of cherty sediments, a 

band of "greenish v o l c a n i c rocks", and a band of a r g i l a c e o u s and c a l 

careous sediments extending to the Spanish Mountain Ridge. Bedrock 

everywhere i s r i c h i n p y r i t e . 

In the course of prospecting f o r p l a c e r gold, Dolmage d r i l l e d d r i l l 

l i n e 1 down to bedrock, somewhere between 48 NW and 56 NW. He found 

that g l a c i a l overburden was l e s s than 20' t h i c k and that these two 

"buried channels." Conceivably one of these channels, the most NE one, 

could c o i n c i d e w i t h a f a u l t and the pronounced low i n the r e s i s t i v i t y . 

He also found a shallow, h o r i z o n t a l s t r i p of "shattered bedrock and 

s u l p h i d e s " i n t e r s e c t e d by Grogan Creek. This l e a d to the geophysical 

survey. 

Primac E x p l o r a t i o n s t u d i e d some adjacent claims along Cedar Creek. They 

found v o l c a n i c andesites, of middle or upper J u r a s s i c , b earing pyroxene. 

Regional trends are a l l from NW to SE. Grogan and Cedar Creeks e s s e n t i 

a l l y run i n that d i r e c t i o n . Airborne magnetics i n d i c a t e a trough of low 

f l a t magnetic i n t e n s i t i e s p a r a l l e l i n g the Quesnel Trough;* 

A few miles NE of the Cedar claims i s the P i n c h i F a u l t . Ramani says that 

the government airborne magnetic map No. 1533-G i n d i c a t e s a f a u l t co

i n c i d e n t w i t h Cedar Creek. This i s not proven on accounrt of incomplete 

airborne mapping. 



10. 

According to the report of the M i n i s t e r of Mines f o r B.C. f o r 1922, 

m i n e r a l i z e d sheared zones were found s t r i k i n g 144° from true north 

and d i p p i n g gently to the north e a s t , about one mile upstream Cedar 

Creek. 
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