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L o c a t i o n and D e s c r i p t i o n 
LOCATION 

The J e s s i e mine i s l o c a t e d on Hudson Bay mountain, between the north 
and south f o r k s of Simpsons creek. This creek, a t r i b u t a r y of the 
Bulla.ey r i v e r , i s a small eastward f l o w i n g creek about 4 miles i n length. 

The pine i s only 3 to 4 miles west of Smithers and only 2 to 2-J- miles 
from the Canadian N a t i o n a l Railway, 

Smithers i s a town on the r a i l w a y 230 miles from Pr i n c e Rupert. 

A good t r a i l leads from the r a i l w a y , at an e l e v a t i o n of 2000 f e e t , 
to the mine at an e l e v a t i o n of 4700 feet. Another t r a i l leads to 
Smithers, but t h i s l a t t e r i s longer and so, seldom used. 

The mine i s l o c a t e d on the eastern slopes of Hudson Bay mountain. 
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General Geology 

GENERAL GEOLOGY 

The d i s t r i c t i s near the eastern contact of the Coast range b a t h o l i t h . 
This contact, or the contact of a large tongue of the i n t r u s i v e s , i s 
s i t u a t e d only 25 miles southwest of Smithers. 

Hudson Bay mountain, one of the many block mountains near the eastern 
contact, forms the watershed between the B u l k l e y r i v e r on the east 
and the Zymoetz r i v e r on the west. This mountain r i s e s to an 
e l e v a t i o n of about 9000 f e e t . 

TABLE OF FORMATIONS 

Period Formation L i thology 

Recent & P l e i s t o c e n e 

Lower Cretaceous Skeena Form 

Recent a l u v i a n g l a c i a l t i l l . 

Conglomerate, shale, sandstone 
c o a l . 

Upper J u r r a s i c to 
Post-Lower Creek Coast I n t r u s i v e s Dyke rocks. 

Upper? J u r a s s i c 
Lower Middle J u r a s s i c 
Lower? J u r a s s i c 



DESCRIPTION OF FORMATIONS  
Hazelton Group 

Lower Vol c a n i c D i v i s i o n 
The rocks of t h i s d i v i s i o n are widespread i n occurrence and compose much 
of the Hudson Bay mountain. They co n s i s t c h i e f l y of a n d e s i t i c f l o w s , 
limestone ; and fragmental rocks. Tuffs and b r e c c i a s predominate. The 
limestone i s i n t e n s l e y anamorphosed and grades upwards in t o t u f f s and 
b r e c c i a s . 

Mi ddle Sedimentary D i v i s i o n 

The middle sedimentary d i v i s i o n i s found on the southern part of Hudson 
Bay mountain. 

The rocks c o n s i s t of well-bedded limestones^ and cherty sandstone w i t h 
some shaley bands. In the sandy l a y e r s ^ o r p o s s i b l y tuffaceous rocks, 
zones of limey rock and limestone are numerous. The age of these 
beds are d e f i n i t e l y c o r r e l a t e d by use of f o s s i l s . 

Upper Volcanic D i v i sion 
Rocks of t h i s d i v i s i o n outcrop over the greater part of the area and 
u n d e r l i e much of the southern slopes. They consist of flows, b r e c c i a s , 
t u f f s , and agglomerates, ranging i n composition from andesite^to dacite 
and r h y o l i t e . A l l these types show a l t e r a t i o n as w e l l as anamorphism, 

Upper Sedimentary Di_vi_sio_n 
Rocks of t h i s d i v i s i o n occur on the eastern side of the mountain. They 
u n d e r l i e much of the area immediately north of the J e s s i e mine. 

The rocks c o n s i s t l a r g e l y of a r g i l l i t e s and shales, w i t h a smaller amount 
of w e l l cemented sandstone, bands of conglomerate, and coal seams. 
Although much of t h i s d i v i s i o n has been eroded^the thickness i s estimated 
to be 2000 f e e t at present. 
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This d i v i s i o n i s cut by dykes and i r r e g u l a r q u a r t z - f e l d s p a r porphyries^ 
and at sev e r a l places i s m i n e r a l i z e d by galena, p y r i t e and s p h a l e r i t e . 

SKEENA SERIES 
Ove r l y i n g the Hazelton s e r i e s on the western elopes of the mountain, 
outcrops of t h i s s e r i e s are found. The rocks at the base of t h i s 
s e r i e s c o n s i s t of a coarse conglomerate. This member grades i n t o 
a f i n e r conglomerate w i t h pebbles of the Hazelton s e r i e s up to one-
h a l f i n c h diameter. The top members of t h i s s e r i e s c o n s i s t mainly 
of black carbonaceous shale and these members contain c o a l seams. 

The r e l a t i o n between the two s e r i e s has not d e f i n i t e l y been worked 
out. The conglomerate at the base of the Skeena s e r i e s seems to 
point to an unconformity. In the n o r t h ^ i n the Groundhog area, 
the two s e r i e s cannot be separated i n the f i e l d or i n the l a b r a t o r y ^ 
as one s e r i e s grades i n t o the other. 

INTRUSIVE HOCKS 

I n t r u s i v e rocks on Hudson Bay mountain consist of stocks and i r 
r e g u l a r masses^ v a r y i n g i n compositionfpom g r a n o d i o r i t e to d i o r i t e . 
In a d d i t i o n , dykes^and p o s s i b l y s i l l s ^ v a r y i n g from d i o r i t e s to 
qu a r t z - f e l d s p a r porphyries, are present. These masses are c o r r e l a t e d 
w i t h the Coast Range I n t r u s i v e s p a r t l y on l i t h o l o g y grounds and 
p a r t l y on t h e i r occurrence. 

STRUCTURAL GEOLOGY 
Block f a u l t i n g , f o l d i n g or doming, and overthrust f a u l t i n g are the 
dominant f a c t o r s c o n t r o l l i n g the s t r u c t u r e of the Hudson Bay mountain. 
Lines of shearing are prevalent and m i n e r a l i z a t i o n appears to have 
been confined to zones of f r a c t u r e , 
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Ore Deposite 

DESCRIPTION OP JESSIE MINE 
Ore deposits and prospects have been known on t h i s mountain f o r over 
t h i r t y years. Pew of these have, however, developed i n t o mines. 

The ore deposits occur i n many of che v o l c a n i c members of the Hazelton 
s e r i e s and i n some cases i n the limestone members of the sedimentary 
s e r i e s . 

The deposits have a d e f i n i t e zoning i n and around the intruded areas. 

The minerals and v e i n m a t e r i a l s have in t r u d e d and i n part r e p l a c e d 
zones of shearing and f i s s u r i n g i n the country rocks. 

The J e s s i e mine i s l o c a t e d i n a s e r i e s of shear zones or f i s s u r e s i n 
the Upper v o l c a n i c d i v i s i o n of the J u r a s s i c Hazelton s e r i e s . The ore 
deposits c o n s i s t of four i n t e r s e c t i n g replacement f r a c t u r e s i n the 
enalosing v o l c a n i c rock i n the v i c i n i t y of an i n t r u s i o n of d i o r i t e . 
The country rock i s replaced and a l t e r e d to such an extent by the 
m i n e r a l i z a t i o n t h a t , i n many places, the rock cannot be told from the 
v e i n m a t e r i a l . The deposits seem to be a replacement of sheared rock 
accompanied by f i s s u r e f i l l i n g i n the shear zone. There are three 
or p o s s i b l y four of these veins,exposed over a length of 335 feet by 
many open cuts and 120 feet of tunn e l i n g . 

No. I : This vein i s only a few inches to 6 inches i n width and i n t e r 
s e c t ing v e i n So, 3. This v e i n i s r e l a t i v e l y unimportant. 

No. 2; This most important v e i n s t r i k e s n o r t h 60 degrees west and dips 
into the h i l l w i th an angle of 30 degrees to 45 degrees. I t i s mineral
i z e d f o r a width of 4 to 5 fe e t . 
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Ng. 3. This v e i n diverges w i t h an angle of about 25 degrees w i t h 
No. 2. I t has a steep dip ±Q the south and a width of only 15 inches^ 
but i t has a l e n g t h of 200 f e e t . 

No. 4. This v e i n has as yet not been developed or opened up, but 
i s known to be present, 

^TALLIC MINERALS 

The m e t a l l i c minerals found c o n s i s t of a r s e n o p y r i t e , s p h a l e r i t e and 
galena w i t h l e s s e r amounts of p y r i t e , p y r r h o t i t e , and c h a l c o p y r i t e , 

GANGUE 
The gangue minerals are quartz and l e s s e r amounts of c a l c i t e . The 
w a l l rocks w i l l ^ i n most cases, cause a considerable d i l u t i o n of the 
o r e / a s v e i n s are not sharply defined, 

ASSAYS ON PROPERTY 
The values i n these deposits vary considerably. Vein No. 2. shows 
gold 0.38 ozs. per ton, s i l v e r 4,1 ozs. per ;,on, lead trace and 
zinc 7,5 per cent over a width of 2 f e e t . 

Vein No. 3 shows gold 0.28 ozs. per ton, s i l v e r 7,6 ozs. per ton, 
lead 0.8 per cent, z i n c 11.3 per cent over a width of 10 inches. 

I n t e r s e c t i o n of two v e i n s i n a width of 1.5 feet show gold 0.3 ozs. 
per ton, s i l v e r 29.5 ozs. per ton, lead 24 per cent and z i n c 5 percent 

Vein No. I. shoves over a width of 6 inches much higher g o l d values 
namely g o l d 0.56 ozs. per ton, s i l v e r 21. ozs. per ton, l e a d trace 
and z i n c 4 per cent. 

These v a r i a t i o n s are almost e n t i r e l y due to the r e l a t i v e amounts of 
galena and a r s e n o p y r i t e found i n the veins, 
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D e s c r i p t i o n of Specimens 
HAND BPECIJ&jNS--MEGASCOPIC STUDY 

The hand specimens may be described as f o l l o w s : 

Specimen A; This specimen c o n s i s t s of a tough, hard, h i g h l y m i n e r a l i z e d 
ore. I t i s made up of a s e r i e s of bands of galena and a r s e n o p y r i t e ^ 
w i t h a l i t t l e s p h a l e r i t e a s s o c i a t e d with the galena. Xhcrc i s l i t t l e 
s p h a l e r i t e acco oiiatcd w i t h tho galena^ There i s l i t t l e quartz or 
gangue present. 

Specimen B; This ore represents a d e f i n i t e replacemnt of w a l l rock 
by arsenopyri te, quartz, and s p h a l e r i t e . The specimen i s very b r i t t l e 
andoonsists of some massive, and some w e l l c r y s t a l l i z e d , s t r i a t e d , 
a r s e n o p y r i t e r e p l a c i n g the w a l l rock. There i s a considerable amount 
of h i g h l y shattered s p h a l e r i t e w i t h l e s s e r amounts of quarts. His 
ore shows no banding. 

Specimen C: L i k e the preceeding specimen t h i s i s a d e f i n i t e replace
ment. The w a l l rock i s cut and re p l a c e d by quartz, p y r i t e , galena and 
s p h a l e r i t e . The p y r i t e i s w e l l c r y s t a l l i z e d i n t i n y s t r i a t e d cubes 
which are, i n many places e n t i r e l y surrounded by w e l l c r y s t a l l i z e d 
quartz. This quartz, i n turd, i s enveloped by massive, b r i t t l e 
s p h a l e r i t e and some galena. The ore i s , as a whole; b r i t t l e * 

Specimen This specimen c o n s i s t s mainly of quartz bands, bands of 
a l t e r e d rock, lense l i k e bands of c a l c i t e ^ a n d w e l l c r y s t a l l i z e d ban-d-s 
o-f^-esrSrei^e-and w e l l c r y s t a l i z e d bands of arsenopyri te. The country 
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rock i s h i g h l y a l t e r e d and the whole i s toughened by the mineral
i z a t i o n . There are l e s s e r amounts of p y r y h o t i t e , b r i t t l e s p h a l e r i t e , 
p y r i t e , and small amounts of c h a l c o p y r i t e . The quarcz shows w e l l 
developed c r y s t a l s surrounded, i n places^by c a l c i t e , With the 
exception of ars e n o p y r i t e the sulphides occur i n l a r g e r and i n small 
s c a t t e r e d patches i n the gangue minerals. 

POLISHED SECTI0NS--MICH0SC0PIC STUDY. 
Specimen A, 
1. The age r e l a t i o n s h i p of the galena and ars e n o p y r i t e i s d e f i n i t e l y 

shown i n t h i s specimen. The a r s e n o p y r i t e has d e f i n i t e l y 
c r y s t a l i z e d and been f r a c t u r e d afterwards. The galena i s seen 
f i l l i n g f i s s u r e s i n a r s e n o p y r i t e and probably r e p l a c i n g some of 
the a r s e n o p y r i t e . The galena may have been forced i n a f t e r i t 
had cooled; as i t shows a d e f i n i t e g n e i s s i c s t r u c t u r e , 

2, This specimen shows good g n e i s s i c galena The cleavage p i t s show 
a very d e f i n i t e p a r a l l e l arrangement. 

Specimen B. 
1, The r e l a t i o n s h i p between the p y r i t e , quartz, galena, s p h a l e r i t e , 

and c h a l c o p y r i t e i s w e l l demonstrated. The p y r i t e i s d e f i n i t e l y 
c r y s t a l i z e d and l a t e r f r a c t u r e d . The f r a c t u r e s are f i l l e d by 
c l e a r quartz and s p h a l e r i t e . The quartz does not v e i n the 
galena i n t h i s speciman. The galena and s p h a l e r i t e a l s o show 
mutual r e l a t i o n s h i p s . The c h a l c o p y r i t e i s a l l -contained' i n 
dessiminated p a r t i c a l s i n the s p h a l e r i t e . 



2. This shows the galena v e i n i n g the f r a c t u r e d p y r i t e . The 
s p h a l e r i t e , i n one pla c e , seems to v e i n the galena but t h i s i s 
the only s e c t i o n showing t h i s . C h a lcopyrite i s enclosed i n both 
galena and s p h a l e r i t e i n the form of small p a r t i c a l s . 

3. This s e c t i o n i s i n t e r e s t i n g as i t shows a r e v e r s a l of the 
r e l a t i o n s h i p shown i n proceeding s e c t i o n . Here the galena 
veins the s p h a l e r i t e i n one part. 

Specimen C. 

1. This s e c t i o n shows the age r e l a t i o n s h i p of the quartz and arseno
p y r i t e . The quartz d e f i n i t e l y veins the arsenop y r i t e but seems 

P 

to be e a r l i e r than the sphalerite. This i s shewn by the forming 
of the s p h a l e r i t e around the quartz c r y s t a l s . 

The s p h a l e r i t e veins the a r s e n o p y r i t e , and probably has replaced 
i t along the i r r e g u l a r boundaries. 

Specimen D. 
1. This again shows the r e l a t i o n s h i p of the a r s e n o p y r i t e to both 

the quartz and to the s p h a l e r i t e but does not show d e f i n i t e l y 
whether the quartz or the s p h a l e r i t e was l a t e r i n age, 

2, The c a l c i t e , as i t occurs i n lense l i k e bands i s thought to be 
due p a r t l y to the replacement of the w a l l rock. i t contains 
few sulphides and i s u s u a l l y pure white i n c o l o r . I t shows good 
cleavage and i n t h i s case mutual boundaries with the quartz. 
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The f a c t that the minerals (arsenopyrite) are found near the 
"borders of the c a l c i t e seem to point to these sulphides having 
r e p l a c e d ^ i n party the c a l c i t e , 

PARAGENISIS 
On the other p r o p e r t i e s i n t h i s area considerable work has been 
done by R, H. B. Jones, He has found three main types of ore, 
namely; 

(a) P y r r h o t i t e — s p h a l e r i t e ore w i t h p y r i t e ^ a n d some 
ars e n o p y r i t e and c h a l c o p y r i t e , 

(h) S p h a l e r i t e - a r s e n o p y r i t e ores w i t h c h a l c o p y r i t e and 
p y r i t e , 

(c) G a l e n a - s p h a l e r i t e ore w i t h some c h a l c o p y r i t e , 
p y r i t e t e t r a h e d r i t e and ar s e n o p y r i t e . 

In these cases the age r e l a t i o n s are as f o l l o w s ; 
Quartz, galena, s p h a l e r i t e , a r s e n o p y r i t e , 
c h a l c o p y r i t e , p y r i t e , t e t r a h e d r i t e , s i l v e r ores, 
and t e t r a h e d r i t e amongst the l a s t minerals to be 
depo s i ted. 

In the J e s s i e mine, however, the ore f a l l s i n t o two d e f i n i t e c l a s s e s , 
namely: 

(a) Arsenopyrite w i t h some s p h a l e r i t e , p y r r h o t i t e , 
p y r i t e and c h a l c o p y r i t e . 

(b) A r s e n o p y r i t e - s p h a l e r i t e - g a l e n a w i t h some accessory 
s u l p h i des. 



No native s i l v e r or t e t r a h e d r i t e was found and very l i t t l e 
c h a l c o p y r i t e , p y r i t e or p y r r h o t i t e was seen. 

There was only one d i s t i n c t generation of quartz seen. 

The f o l l o w i n g order i s the general paragenises of the minerals. 
(a) A r s e n o p y r i t e and p y r i t e , 
(b) Quartz, 
(c) S p h a l e r i t e , galena and c h a l c o p y r i t e . 

The age of the c h a l c o p y r i t e i s doubtful, and as no contacts between 
p y r i t e and a r s e n o p y r i t e were seen^ the age r e l a t i o n s of these 
minerals one to another i s doubtful. 



Conclusions  
ffl&ENESS Off GRINDING* 

The g r i n d i n g of t h i s ore w i t h the view of a complete separation w i l l 
be a problem. I t w i l l depend on the amounts of c h a l c o p y r i t e and p y r i t e 
i n the ore. 

The s ep ar ation of the a r e s n o p y r i t e from the other minerals.would 
require l i t t l e g r i n d i n g but to separate galena, p y r i t e , s p h a l e r i t e 
and c h a l c o p y r i t e would r e q u i r e g r i n d i n g to at l e a s t 250 mesh. This 
would be necessary as the c h a l c o p y r i t e , and the p y r i t e , i s found 
i n small patches of from 0.1 to .01 m i l l i m e t e r s i n s i z e . 

The most feasable treatment would be to g r i n d to 200 mesh, and concen
t r a t e the ore by s e l e c t i v e f l o t a t i o n of ( l ) a r s e n o p y r i t e (2) galena 
and (3) S p h a l e r i t e , w i t h greatest amounts of the c h a l c o p y r i t e i n c l u d e d 
i n t h i s l a t t e r ; and (4) p y r i t e . 

1 
These four products would have to be shipped to a smelter where the 
c h a l c o p y r i t e could be separated from the z i n c i n the e l e c t r o l y t i c 
r e f i n i n g of t h i s l a t t e r mineral, 

MINERALS TO BE. RECOVERED 
The minerals to be saved are the four above mentioned, namely arseno
p y r i t e , p y r i t e , galena and s p h a l e r i t e . I t i s probable that the galena 
c a r r i e s the s i l v e r , and the a r s e n o p y r i t e , p y r i t e , and s p h a l e r i t e 
carry the gold values. This was not w e l l shown by the assays of 



pure minerals which ran as f o l l o w s : 

Pure Arsenopyrite • Gold 0.3b oz. per ton. 
" S p h a l e r i t e • Gold Trace. 
" Galena - Gold Trace. 
" A r s e n o p y r i t e and quartz • Gold a. 20 ozs. per ton. 
u one/ ptsar-t* - GoJc/ o-/o OZJ ^^—fv*. 

The assays f o r s i l v e r were not taken. I t i s probable that the galena 
c a r r i e s most of the s i l v e r i n s o l i d s o l u t i o n s . 

- 0 O O 0 -


