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THE GEOLOGY OF THE HORTHERH G2T£ KIKE, 

SEAR JCTTO, 

IOTROKJCTIQST 

Th i s , account i s "based on three days that I recent ly 3pent 

at the Northern Gem Vine mapping and studying the underground vrcr 

surface exposures and diamond d r i l l cores . 

Mr. A . Rm A l l e n k ind ly actea as a guide to the surface 3ho~.\ 

Trhile Mr. H . Shutt le^orth f a c i l i t a t e d the vrork in every ray and 

a s s i s t e d me i n making a brunt on and tape surrey of the three lev?* 

S02S1ARY 

The ore-b>odies of the Northern Gen Hine although small appca 

to be more continuous than previous d e s c r i p t i o n s would i n p l y and 

they are remarkably r i c h in c o b a l t , go ld and uranium so that a 

r e l a t i v e l y l a r g e p r o f i t could be r e a l i s e d from a m i l l of only say 

twenty ton3 per day. This statement assumes that:' 

1, development continues to f i n d f u r t h e r ore as can be expect 

from the geo log ica l c o n d i t i o n s . 

2, Test vrork f inds a su i tab le process f o r ex trac t ing the coba 

The absence of n i c k e l and copper should make treatment 

s impler than i t i s f o r moat cobalt ores . 



Three- previous rro^rts are a v a i l a b l e f o r r c f o r ^ c e : 

1. In 1940 C . C- S t a r r ;v>.de a favourable repor t on the L i t t l e G<? 

as i t was then IZnow* 

2. A lengthy report -.va-> :*u?.de i n tho 3 . C . M i n i s t e r of J.'incc Hep or 

f o r 1948 by Dr . J . SteTsrccn. It i n c l u d e d the assays f o r ,? 

l a r g e number of sarn.t'i.-- a d e s c r i p t i o n of the mineralogy ;?nd a 

h i s t o r y of the min*. 

3 . l r r . A . R. A l l e n P . j-vr*. made a report dated N O T . 1 9 5 6 that a l? 

contains much infera-^-.ioi: i n c l u d i n g the r e s u l t s of the v/ork -c 

s ince 1948. 

"For the purpose*} ci the present report I s p e c i f i c a l l y gave ~zr 

a t t e n t i o n to the "iapp.ii?.*- of the ore out l ines and the various struc 

turos so f a r as the d iro-encrusted ^ a l l s of the o lder '-rorkin^s 

vrould a l i o 1 ? . T h i s i:ny*i*v^d a check survey ~ i t h brunton and ta~?3 

and the compi l ing of a no?? E?.p of the workings. 

The f o l l o w i n g account i s complete and up to date in i t s '.ray 

but the i n t e r e s t e d reader i s r e f e r r e d to the reports l i s t e d aoo-e 

f o r f u r t h e r d e t a i l r 

srraATicsr 

The property i n abcxt 1 0 0 miles north of Vancouver in the 

Br idge R iver D i s t r i c t * L i l i o o e t Xinin/r D i v i s i o n or B. C . and 1 0 

miles norths est of B r v.l o vn e I'i n e* 

It i s a c c e s s i b l e by ioo.d but the l a s t 3 miles are at present 

nego t iab le only by v e h i c l e vrith four v/heel d r i v e s . 

The deposit outcrop- on the cart nice of trie v a l l e y of Roxcy 

Ore ok wh i eh i s a t r J "oi»t c vy e r 'h n Crc~ k that f 1 o vr 3 3. n 10 2rl r e 

http://iapp.ii?.*-
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Hie mine i s adequately protec ted by a group of eight c r c m 

granted c la ims besides 20 other claims and f r a c t i o n s . 

UNDERGROUND Y/OHKLN GS 

There are three adi t 7/orkings as chc~7i cn the accompanying 

p l a n at e levat ions of 6VoOf 6193 and 6033 f t r e s p e c t i v e l y of -;rhich 

the t h i r d has been dr iven t h i s y e a r . 

The t o t a l c r o s s - c u t t i n g and d r i f t i n g f o r each l e v e l are: 

17o. 1 A d i t 330 f t 

•Ho. 2 A d i t 430 f t 

Ho. 3 A d i t 470 f t . 

G E O L O G Y 

The genera l geology of the surrounding area i s T T C I I ohom c i 

the rap by C . E . Calmofj vrith h i s Paper 43-15 f o r tho Geo log ica l 

Surrey of Canada i n 1943. 

A l a r g e mass of the Coast Range In trus ives has a T nose f that 

extends f o r three miles to ths- east . The Gem mine i s s i tua ted in 

a d i o r i t i c phaoo of the g r a n o d i o r i t c h a l f a mi l e south of i t s 

contact with a r g i l l i t e and serpentine at the base of the r n e s e ! . 

An almost continuous shear can be t r a c e d i n a 17 6 5 ° E d i r e c t i o n 

o b l i q u e l y up the steep mountain s ide above the ad i t s f o r a dis tance 

of 700 f ee t h o r i z o n t a l l y ar?d 300 feet v e r t i c a l l y . It contains 

brovm-sta ined carbonates and miner quartz up to widths of 5 f t . 

S u b s i d i a r y p a r a l l e l shears at about 100 f t opacingc are a lso 

presen t . At i n t e r v a l s thero arc c r o s s - c u t t i n g carbonate zenes 

that dip about 3 0 ° E and sometimes d i cp laco the main shear. 



3-IDT2lALIZATIQiI 

Around and i n c i d a Iho p o r t a l of Ho. 1 ad i t there arc several 

occurrences of massive c i i lpharseniae3 assoc ia ted with the v/eot end 

of the main shear and often surrounded "by a l t e r e d d i o r i t c c o n t a i n ! 

dis3Cininoted sulphides* 

The ore cons i s t s l a r g e l y of arsenopyr i te with i t s cobal t bear 

v a r i e t y danaite and the i ron d iarsenide l o l l i n g i t e that probably 

c a r r i e s cobal t as c e l l - Gold Axid u r a n i n i t e are also present in 

economic amounts but the e i l v e r content of the ore i s p r a c t i c a l l y 

n i l . 

It i s i n t e r e s t i n g to note that only very lou uranium assays 

have been obtained from the sulphides at the surface in t h i s area 

but underground as much as 1.8/i U 3 O 8 was reported by Stevenson. 

Thi3 cou ld be due to the leaching out of the uranium from the 

surface although i t has a patchy d i s t r i b u t i o n underground. 

Ju3t b e l o T the r idge about 700 feet along the s t r i k e to the 

east from "HO . 1 . d i t Stevenson recorded high assays i n go ld and 

uranium f o r a v e i n l e t that al30 contains molybdenum and c o b a l t . 

OHJS - B O D I ICS 

On the surface iramedziely south of the p o r t a l of Mo. 1 tunnel-

there i s an area of massive sulphides from three to seven feet v/n 

that i s cut o f f at i t s IT.E. end by a f l a t t au l t and i t 3 covered b; 

a dump at i t s S.W. end. Inside the tunnel only disseminated 

sulphide i s seen that corresponds to the U . E . end of the outcrop 

but massive sulphides were obtained in diamond d r i l l ho les 37, 3 3 

and 39 aimed to the S.Y/. 

D r i l l h o l e s 13, J 1 , 15, . ' 5 , 36, and 37 found another sulphide 

h' . id at ten feet i n the hrngingvrali of the f i r s t and continuous 



Tslth a north s t r i k i n g band of sulphide a at 35 f t i n from the p o r t a l . 

T h i s band has a l ength of 70 f t . but does not reach the surface 

apparent ly because of a f l a t f a u l t . Underground the f l a t f a u l t 

has moved the ore 20 f t to tho east whore i t can be fo l lowed f o r 

another 60 f t as show on the plan of ^o. 1 a d i t . 

tfhere observed the dip of the sulphide len3ea i s from 7 0 ° to 

9 0 ° S» They are u s u a l l y enveloped by a zone of bloaohed d i o r i l ^ 

con ta in ing disseminated sulphides that often averages 0.30 os go ld 

and 0.4# c o b a l t . 

The l a s t lens inert ioned above that i s 60 f t long i s cut by two 

dykes at 20 f t apart and between them the ore averages 0,b% U3O3 

yharoas elser/here i n the mine the uranium values have been very 

s p o t t y . 

The ITo. 1 tunne l vras extended f o r 360 feet beyond the end of 

the l a s t ore-body en a bear ing of iT 8 5 ° E . Some diamond d r i l l i n g 

was done as shown on the plan but mostly to the south although on 

the surface the s t r i k e of the zone a3 a whole appears to be 21 70°:3 

so that even a l l o w i n g f o r the dip of 70 to 8 0 ° S the zone would s t i l l 

l i e to the north of the heading. The presence of severa l strong 

f a u l t s no doubt complicates the p i c t u r e . 

The i r r e g u l a r No. 2 adi t f a i l e d to encounter the downward 

p r o j e c t i o n of the ore-bodies on the l e v e l above even with diamond 

d r i l l i n g . A study of the r e l a t i o n s h i p s shows that the ore could 

s t i l l be present because the a d i t was too f a r into the footv /a l l and 

the d r i l l ho les 9 and I E were aimed too f a r to the west by E s t e l l a 

Hineo as shown on the p l a n . l u r t h e r to the S . S . at 35 and 50 f t 

i n tho hangingwall of the projec ted p o s i t i o n of the ore around the 

No. 1 p o r t a l two other lensos of ore were found by d r i f t i n g and 

diamond d r i l l i n g . The upward p r o j e c t i o n of these two l e n s e 3 was 



not reached by the d r i l l i n g on Mo. 1 l e v e l . 

IXDill holes 10 and 11 that were d r i l l e d up from the second 

l e v e l apparent ly demonstrated that the east ore-body on the f i r s t 

l e v e l d i d not extend f o r more than 15 f t below that l e v e l but 

almost c e r t a i n l y these holes passed through the gap made by the f l a t 

f a u l t with a 20 f t movement on the f i r s t l e v e l . AI30 two down 

h o l e s , 46 and 47, found ore to the east and 33 f t below that l e v e l . 

Two c r o s s - c u t s on the second l e v e l f a i l e d to f i n d t h i s ore but a 

rake to the east and/or f a u l t i n g may be the exp lanat ion . 

Recent ly the new t h i r d l e v e l at 100 f ee t below the second 

encountered three .parol . le i strands of ore and a f o u r t h by d r i l l i n g 

in to the f o o t w a l l as shown on the p l a n . As i n d i c a t e d on the 

accompanying N . W . - S . E . sect ion the two f o o t w a l l bands are c o r r e l a t e d 

wi th the two at the p o r t a l of No. 1 a d i t and the two. Hangingwall 

ones with the two ore bands on the second l e v e l . 

On the t h i r d l e v e l the l a t e r a l and v e r t i c a l extents of the four 

bands of ore are now being tes ted by diamond d r i l l i n g . 

Although the main shear i s w e l l exposed on the surface from 

the No. 1 a d i t f o r 700 f t east to the r idge the only other sect ion 

wi th ore minera ls i s the small h igh grade occurrence already 

mentioned as be ing j u s t below the r i d g e . 

/ Trenching has f a i l e d to reach below the cover of g l a c i a l mater ia l 

that b lanket3 the east slope of the r idge so that a geophysical 

survey i s suggested to determine whether sulphide bodies are present 

e s p e c i a l l y near the contact with the sediments at another mi le along 

the s t r i k e d i r e c t i o n * 
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It i 3 d i f f i c u l t to estimate the amount of ore on a property 

such as t h i s u n t i l experience has been gained by stoping operations 

that have extracted representat ive blocks of ore . 

I d i d not cons ider i t necessary to check sample the workings 

but have used the r e s u l t s of Messrs. Stevenson (B. C . Dept. Mines) , 

2£cClean ( S s t e l l a Mines) and Shutt leworth(Northera Gem). 

A c lose check was obtained f o r two set3 of samples along the 

second length of ore i n No. 1 a d i t a 

The average f o r 2? eamples taken by Dr. Stevenson i s 

3.0 f t 0.79 oz Au 2 .9^ Co 

The average f o r 8 samples by H r . S t a r r i s 

3.3 f t 0.81 oz Au 2.73;$ Co 

There are no r a i s e s to prove the c o n t i n u i t y of the ore between 

the l e v e l s and only a l i m i t e d number of d r i l l holes found ore there . 

Therefore i n making the fo l l owing estimate- I have had to r e s t r i c t 

the v e r t i c a l dimension as shown and the ore i3 c l a s s i f i e d as Probabl 

A minimum mining width of 5 f t has been assumed and tonnage f a c t o r s 

of 7.5 and 10 cu, f t . per ton f o r massive and disseminated ore 

respec t ive ly} 

P lace Au 
O S 

Co Tons Above 
f t • 

3 e l o i 
f t 

>. 1 L e v e l : 

P o r t a l 0.40 3.2 450 15 15 

South of p o r t a l 0*60 2.6 2250 25 25 

5 5 » - 1 2 5 » i n s i d e a d i t 0.45 1.7 2800 50 15 

>. 2 L e v e l 

North ore-body 1.25 2.8 2500 50 50 

South ore-body .35 1.15 3000 50 50 

TOTAL 0.60 2.0 11000 
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2. 2&ich of the uranium be in *he f & c t a t i o n t a : l i n e s and require 

l each ing i f the srade i s econonic. 

3. The sulpharsenide concentrate w i l l presumably average 2.0 oz Au 

and 1% coba i t per ton with a gross value of $350 per ton. 

This could he roasted to dr ive off arsen ic and sulphur l eav ing 

an a u r i f e r o u s mixture of i ron and cobalt oxides assaying about 

12/£ coba l t that could be cyanided f o r i t s go ld content and then 

l i x i v i a t e d to extract the cobalt in a s o l u t i o n from which i t 

would be p r e c p i t a t e d » s pure oxide. 

4. A l t e r n a t i v e l y the sulohide concentrate could be shipped to a 

smelter that handles such m a t e r i a l . 

5. Pressure l each ing of the sulphide concentrate may a l so be an 

e f f e c t i v e method of treatment. 

PROPOSED D E T E T J O P ^ T K N T 

This year : 

1. Complete the diamond d r i l l i n g programme on the t h i r d l e v e l to 

extend the ore both l a t e r a l l y and v e r t i c a l l y . 

2. On the f i r s t l e v e l extend D.H.33 f o r 25 f t and from the p o s i t i o n 

of D.K.41 d r i l l p a r a l l e l to D.H.33. These two holes should 

f i n d "''he upward extension of the ore now known on the 2nd l e v e l . 

3 . On the second l e v e l from the set-up of D.K.3-56 d r i l l due south 

and to S . S . S . each f o r 50 f t to i n t e r s e c t the downward extension 

of the ore at the p o r t a l of No. 1 a d i t . 

Isext year : 

4. Complete any oi t - » t above d r i l l i n g not done i n 19C>7. 

5. Drive a new ad i t feet below l?o. 3 to i n t e r s e c t the ore-bodies 

at t h e i r pro jec ted p o s i t i o n s . 

6. Raise on one o:' the orc-oodies from the t h i r d to the second 



the other ore-boo.ies by aianond d r i l l i n g . 

7. }£ake s u i t a b l e storage i'aci."ities f o r development ore instead of 

l o s i n g i t down the h i l l s i d e . 

?. Conduct a s e l f - p o t e n t i a l survey of the p r o j e c t i o n of the s t r i k e 

on the east s ide of the rid.ge wher? there i s a cover of g l a c i a l 

overburden. 

9 # Kalce a t r a n s i t survey of the mine workings. 

CONCLUSION 

The Northern "em mine has an unusual mineral content that i s 

r i c h i n c o b a l t , go ld an', some uranium that have now been found 

over a v e r t i c a l range of 2 0 0 feet i n what may be continuous 

ore-bodi es. 

The f i n d i n g of ore in the proposed new ad i t at another ? ^ 0 feet 

below w i l l warrant going into product ion . 

It i s expected that test work i n Ottawa w i l l i nd i ca te the 

most s u i t a b l e form of treatment. 

Not e: 

It i s r e s p e c t f u l l y requested that i f '.his report is published 

nothing i s de le ted or added without my consent. 
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S A M P L I N G A N D A S S A Y S 

The m o s t c o m p l e t e and c o n s e r v a t i v e • i m p i i n g ol t he p r o p e r t y h n been done by S t e v e n s o n , ^ and h i « 
r e s u l t s A r e as f o l l o w s : 

B . C . D e p a r t m e n t of M i n e s , A S S A Y S , L I T T L E G E M M I N E 
S e p t e m b e r . 1948 . ( N o i . 1-3S: c h a n n e l l i m p i d ) 

e q u i v a l e n t 
S a m p l e W i d t h G o l d S i l v e r P e r C e n t C o b a l t I r o n A r s e n i c S u l p h u r S i l i c a 

N o . Inche s o z . / t o n o z . / ton U r a n i u m Oxide P e r C e n t . P e r C e n t . P e r C e n t . P e r C e n t . P e r C e n t . 

1 24 1 .04 n i l 0 .0055 3 . 6 

2 30 0 .41 n i l 0 . 0 3 0 1 .3 2 8 . 7 42 .6 1 4 . 5 6 .3 

3 72 0 .52 n i l 0 .022 5.1 2 0 . 3 4 8 . 2 3 . 7 5 . 9 

4 84 0 . 3 2 n i l 0 .0025 5.1 2 0 . 0 61 .2 1 .6 3 . 7 

5 24 0 .24 1 .1 0 .02 0 .3 

6 25 0 .27 t r a c e 0 .003 5 4 .4 

7 24 0 . 3 5 n i l 0 .02 3 .9 

8 1 8 1 . 60 n i l 0 . 007 4 . 3 25 .2 42 .2 1 4 . 2 2 . 7 

9 60 0 . 2 7 n i l 0 .01 0 0 .9 

1 0 96 0 . 8 7 n i l 0 .003 0 .8 

11 60 0 . 2 2 n i l 0 .01 0 .3 

12 24 0 . 0 2 t r a c e 0 .014 0 . 5 

13 13 1 .24 0.1 0 . 0 0 6 6 . 0 

14 36 0 . 5 3 n i l 0 . 0 3 8 3 .5 

15 12 0 .61 t r a c e 0 . 0 0 5 5 . 7 

16 33 0 . 6 2 0.1 0 .022 4 .1 

17 36 0 .51 n i l 0 . 0 3 2 2 . 5 

1 8 39 0 . 1 5 t r a c e 0.21 1 .5 

19 36 1 .09 0.1 0 . 0 2 6 6 . 6 

20 36 0 . 2 3 t r a c e 1 .01 1 .3 

21 38 0 . 4 8 - 0 .3 1 .54 2 .9 15 .4 1 2 . 8 4 . 9 2 3 . 2 

22 40 0 . 3 8 0.1 0 . 2 4 3 . 0 

23 53 0 . 8 4 0 . 3 0 . 5 7 4 .0 20 .1 2 7 . 2 9 . 8 9 . 8 

24 49 0 .01 n i l 0 .23 0 .7 

25 52 0 .51 0 . 4 0 .21 3 . 5 

26 34 1.21 0 . 1 1 .04 5 .3 21 .7 3 6 . 8 1 3 . 0 9 . 5 

27 23 1 .78 t r a c e 0 .53 7 .2 1 8.4 3 2 . 8 1 1 . 6 1 4 . 4 

28 60 0 . 7 6 n i l 1 .89 5.4 

29 39 1 .58 0.1 0 . 0 0 9 5 3 . 8 21 .5 31 .5 1 1 . 3 1 2 . 5 

30 39 1 .82 n i l 0 . 0 1 0 1 .3 

31 36 0 . 5 8 t r a c e 0 . 0 0 3 0 . 6 

32 24 0 .83 0 .1 0 .003 0 . 5 

33 46 1 . 00 n i l 0 .003 1 .4 

34 33 1 . 2 6 n i l 0 . 0 0 2 5 1 .1 

35 26 1 . 4 0 t r a c e 0 . 0 0 1 5 1 .2 

36 12 0 . 3 4 n i l 0 . 0 0 2 0 .4 

37 60 0 . 1 2 t r a c e 0 .004 2 . 0 

38 80 2 . 2 1 t r a c e 0 . 8 7 3.1 

39 72 2 . 1 4 n i l 0 .01 8 4 .4 1 9 . 8 45 .4 3.1 7 . 6 

S t e v e n i o n , J . L . B . C . M i n i s t e r o l M i n e s Re por t 1 948 pp . A l 12-1 19 


