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SILVER STANDARD MINE  

Location and History of the Mine 

The Silver Standard Mine, a silver-lead-zinc property, i s 

located i n the Gtaineca Mining Division of Britis h Columbia, six miles 

northwest of the New Hazelton railway station. Its holdings include 

twenty-one Crown-granted claims and thirty-two located claims* Most 

of the ore i s obtained from six of the fourteen known veins* Crude 

ore was shipped from 1913-1917• After the installation of a 5>0 ton 

mi l l i n 1917, the ore was concentrated and shipped u n t i l operations 

were suspended i n 1922• The property was under active development by 

Canadian Cadillac Gold Mines, Limited, of Montreal, during 1938, but 

operations were suspended early in 1939, owing to lack of funds* 

property i n 19U6, installed a flotation m i l l i n 19U8, and have operated 

mine and m i l l continuously to the present* 

The Silver Standard Mine Ltd took over control of the 

Development and Work Done i n 1953 

Raising 1,13U feet 

Ore Passes 3U2 « 

Cross Cutting 1,208 » 

Drifting 1,606 » 

Sub-drifting 115 " 

Diamond D r i l l i n g 3,561* ft 

A new vein, No. 7A, adjacent to the present underground 

workings, was discovered on the surface and stripped for 700 feet. 

It contains economical grade lead-silver ore i n sections. 
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Development was concentrated in the shaft area* The shaft-sinking 

programme was completed and an ore pass system added. On No. 6 vein, 

the 1,150 f t . - 1,300 f t . level block was prepared for mining; the 

1,000 f t . - 1,150 f t . block part i a l l y completed; and, on the 850 f t . 

the crosscut to No. 6 vein was advanced and, due to a large post 

mineral fault, i s thought to be some three hundred feet short of i t s 

objective. A diamond d r i l l hole from the cross cut has located the 

downward extension of No. 6 vein below the 1,000 f t . level with a 

narrow intersection assaying 0.15 oz. A*, 80.3 oz. Ag. On No. k vein 

at 1,150 f t . level, several hundred feet of d r i f t i n g disclosed a 

strong, well-mineralized vein, but only patches of commercial ore. 

Diamond d r i l l i n g successfully located an ore area above the top level 

on No. 6 vein where an intersection 1.9 feet wide graded 0.18 oz. An, 

21*8.7 oz. Ag, 13.9% Pb and 28.6$ Zn. 

General Geology 

The principal veins and mine workings are on the western 

side of Glen mountain, between elevations 850 feet and 2,200 feet. 

The area i s underlain by a thick series of gently folded rocks of 

the Hazelton group of Upper Jurrasic or Lower Cretaceous age, and 

range from course, gray, impure limestone and graywacke to finely 

laminated, grey to green a r g i l l i t e s . The sandstone contains rounded 

fragments of lava and grade into beds of tuf f . The sediments i n the 

mine area form a low anticline with the limbs of the fold dtfipping 

east and west and the axial plane striking north. West of the main adit, 

the dip is 35° West; east of i t , 5° to 15° , East, striking North. The 

west limb of the anticline i s intruded by two small granodiorite 



bodies, the diameter of the larger being approximately five hundred 

feet. These granitic bodies appear to be of the same age or are a 

l i t t l e younger than the Hazelton group. Numerous faults are exposed 

in the mine workings but displacement is only from a few inches to a 

few feet. 

The thirteen veins on the property a l l strike northeast and 

dip from 50° to 70° southeast. They occur along strong fault 

fissures in the folded sedimentary rocks. No. 3 vein extends into the 

granodiorite. The veins range in length from 100 feet to 1,500 feet 

and in width, from a few inches to 10 feet. They occur withinAof 

U,500 feet from west to east across the mountain and are numbered 

consecutively from west to east. 

Ore Reserves 

Estimates of Ore Reserves as of March 31, 1953 

Place Tons Proven Tons Probable Total 

Old Tailings 2,169 - 2,169 

No. 1 Vein 1,197 2,625 3,822 

No. h Vein 2,751 2,U67 li,2l8 

No. 6 Vein 28,UUU 7,565 36,009 

No. 7 Vein 2,9U2 262 3,20U 

No. 8 Vein U77 955 1,U32 

No. 12 Vein 197 - 197 

Broken 5,7U5 - 5,7U5 

Grade:- 0.116 oz. An., Ul»5 oz. Ag., h.h% Pb, 8.2$ Zn., 0.115$ Cd. 



The ore is trucked six miles to the railroad at New Hazelton 

and taken by r a i l to T r a i l , British Columbia* Copper was recovered 

for the f i r s t time i n 1953 due to new smelter arrangements providing 

for payment for copper content in lead concentrates. 

Megascopic Description 

The suite of specimens studied were collected by 
O c c u r r i n g 

Mr. D.R. West. The minerals vioited i n the hand specimens, in 

approximate order of their abundance are: galena, sphalerite, 

tetrahedrite, chalcopyrite and pyrite. 

The main gangue minerals are quartz and minor amounts of 

siderite, chlorite, and probably some carbonate. 

The medium-grained galena shows characteristically well-

developed cleavage. Sphalerite is orange-brown and massivej 

tetrahedrite, mouse-gray and massive. Chalcopyrite is sparsely and 

erratically distributed throughout the specimens• No evidence of 

any oxidized ore was found but i n two polished sections possible 

evidence of Limonite was observed. 

The individual specimens are described in the appendix. 



Identification of Minerals 

Nine polished sections of the ore were made. Determination 

of the minerals was made from their physical properties (colour, 

hardness, texture and anisotropism), their etch tests, using the 

standard reagents, HgCl 2, KOH, KCN, HC1 1:1, Fe CI3 and HN(^1:1, and 

by microchemical procedures. 

Arsenopyrite: Fe As S 
0.4 

Arsenopyrite occurs in grains up to $ m.m. i n diameter. The 

mineral exhibits a number of euhedral crystals with characteristic 

rhombic cross-section whose borders show no corrosion. The Arsenopyrite 

i s associated with sphalerite and galena (see figure 3) in which i t 

occurs as euhedral crystals. It is possible to say only that the 

Arsenopyrite formed earlier than the sphalerite. The Arsenopyrite 

was identified by i t s "galena"-white colour, hardness F , and 

polarization colours greenish yellow, violet. 

Bournonite: 2 PbS. Cu2S. Sb2S3 

Bournonite was found in only one section i n which i t occurred 

as rims around tetrahedrite and i n some places completely replacing 

i t . The bournonite separates tetrahedrite from meneghinite (Fig. 10). 

It replaces tetrahedrite and seems to send projections into the meneghinite 

It i s , therefore, believed to be younger than the meneghinite. 

Identification was by i t s gray colour, greenish-gray to purple 

polarization colours and i t s hardness C. 

Chalcopyrite: Cu Fe S| 

Veins and masses of Chalcopyrite are present in most of the 

sections. It appears that the Chalcopyrite has been deposited 



continuously throughout the period of mineralization. It i s 

associated with pyrrhotite, veining sphalerite (Fig. 7) and replacing 

galena. It was identified by i t s yellow colour, hardness C, and i t s 

isotropism. 

Galenaj FbS. 

Galena i s the most common mineral in the sections. Small 

blebs of pyrargyrite, sphalerite, chalcopyrite, and tetrahedrite are 

scattered throughout i t . It also exhibits the typical triangular 

cleavage p i t s . Silver has been reported to be present in the galena 

in solid solution, but no spectrographic determinations were made 

to confirm this. Galena was identified by i t s "galena"-white colour, 

hardness B, and i t s isotropism. 

Pyrite: Fe S2 

Pyrite was identified by i t s pale, brass-yellow colour, 

hardness F, and isotropism. Deposition of pyrite w i l l be discussed 

i n the paragenesis (p. 16). 

Pyrrhotite t Fe S. 

Pyrrhotite occurs only i n one section, possibly replacing 

pyrite. It was identified by i t s pinkish-cream colour, hardness D, 

and light grey to brown polarization colours. 

Sphalerite: ZnS. 

Massive sphalerite i s a common mineral in the sections, 

exhibiting strong, resinous internal reflection, grey colour, and 

hardness C. Sphalerite is veined by chalcopyrite and displays smooth 

boundaries with tetrahedrite. The tetrahedrite appears to intrude 

the Sphalerite, indicating i t i s later than the Sphalerite. 



Marcasite: Fe S 2 

Marcasite forms irregular but characteristic lamellae in 

pyrrhotite ( f i g . k)• It was identified by i t s pale, brass-yellow 

colour, hardness E , and yellow-green polarization colours. The 

marcasite occurs in one section only. 

Pyrargyrite: 3 Ag 2 S. Sb 2 S3 

Pyrargyrite, the only s i l v e r mineral found in the sections, 

is associated with sphalerite and galena, appearing to replace the 

galena and tetrahedrite ( f i g . 8 ) . When associated with galena, i t 

has a distinctive greenish tinge. Chalcopyrite, occurring i n i t , 

gives i t a mottled texture. 

Tetrahedrite; 3 Cu 2 S. Sb 2 S3 < 

Tetrahedrite i s a common mineral in most of the sections 

studied. It was identified by i t s grey colour, hardness D, and i t s 

etch reaction. Microchemical tests revealed Silver. Tetrahedrite 

is associated mainly with galena which i s replacing the Tetrahedrite 

( f i g . 9). Bournonite i s also replacing i t ( f i g . 4 0 ) 

Unknown "A" 

This mineral occurred only i n polished section No. 2, as 

an exsolution product with the chalcopyrite. It appeared as a light 

yellow lath in the chalcopyrite. Its hardness was C-D and i t was 

isotropic. The mineral was negative to a l l etch tests except HNO3 

and KOH which produced a brown etch. When the section was repolished, 

the mineral disappeared and i t was impossible to identify i t from 

the data accumulated. 
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• r Distribution of Minerals in the Polished Sections 

1 2 3 h 5 6 7 8 9 

Arsenopyrite c P 

Pyrite A P. 

Chalcopyrite C •P P P p P P 

Galena A C A A A A A A 

Sphalerite A A A P P A A C 

Pyrrhotite A 

Marcasite C 

Tetrahedrite A P C A A A P A 

Meneghinite P A 

Bournonite A 

Pyrargyrite C P 

A - abundant 

C - common 

P - present 

Metallic 

Galena 

Sphalerite 

Tetrahedrite 

Pyrite 

Pyrrhotite 

Marcasite 

Gangue 

quartz 

siderite 

chlorite 

limonite 

carbonate 
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Paragenesis 

From the hand specimens, i t was observed that quartz was 

deposited and then partially replaced by siderite which was fractured 

and later f i l l e d with sulphides. The relationship between the pyrite 

and pyrrhotite i s d i f f i c u l t to establish. Almost perfect cubes of 

pyrite are scattered through the pyrrhotite. Partial euhedral crystals 

of pyrite occur throughout massive pyrite. This suggests that the 

pyrite was deposited f i r s t . Small masses of pyrrhotite are scattered 

throughout the pyrite. Marcasite, found as irregular, but 

characteristic, composite lamellae, i s associated with pyrrhotite. 

Euhedral crystals of arsenopyrite occur scattered through the sphalerite 

and galena, indicating i t is older. Chalcopyrite may have been 

deposited throughout the mineralizing period or in two stages of 

deposition since i t is associated with pyrite and pyrrhotite and also 

the sulpho-salts. Further fracturing occurred and was succeeded by 

deposition of quartz and sulphides including, sphalerite, 

tetrahedrite, galena, pyrargyrite, meneghinite, and bournonite. 
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Discussion 

Marcasite, formed from pyrrhotite by a change in the 

acidity and temperature of the residual mineralizing solutions, 

renders the pyrrhotite unstable so that i t dissolves spontaneously. 

The iron and sulphur set free are reprecipitated almost immediately 

as marcasite, which is stable under the new conditions. 

Sphalerite and argentiferous tetrahedrite are the most 

important minerals. Arsenopyrite i s important since i t apparently 
a. 

acted as the precipitant for gold.* Free gold has been reported to 

occur i n the ore but the author was not able to locate any i n the 

polished sections examined. Some of the silver may occur in the 

galena, either in solid solution or i n small amounts of ruby silv e r , 

but nearly a l l the high silver values are associated with tetrahedrite. 

The sphalerite concentrates contain an appreciable amount of cadmium but 

l i t t l e s i l v e r . Two periods of mineralization are believed to have 

occurred as indicated by the two periods of deposition of quartz. The 

ore appears to be localized where small fissures join the main vein 

at a small angle. 

The deposit appears to be typical of hydrothermal mineraliza

tion and probably would be classed as a mesothermal deposit. The 

pyrite and pyrrhotite would be deposited, probably, at the higher 

temperatures (UOO°C), while the sulpho-salts would probably be 

deposited at the lower temperature (200°C). 
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Megascopic Examination 

Specimen No* 1, from No. 8 vein, north d r i f t , on 1,500 

foot level, is approximately 3.5" x 2.5" x 1" in size. It contains 

coarsely crystalline galena and small amount of pyrargyrite. The 

galena and pyrargyrite occur in badly-fractured, milky-white quartz. 

The specimen i s so badly fractured that fragments, ^" x J w x \ n
 9 are 

easily broken off by hand. A light tan coloured particle, \" x ^", 

i s visible as well as specks of chalcopyrite. Polished section No. 5 

i s from this specimen. 

Specimen No. 2, is 2.5" x 1.5" x 1" and i t s source is not 

known. It consists entirely of massive galena with well-developed 

cleavage faces and mouse-grey tetrahedrite; about k0% of the 

specimen i s galena and the remainder is tetrahedrite. Minor amounts 

of chalcopyrite are also present. Polished section No. 4- came from 

this specimen. 

Specimen No. 3 was taken from 1,30U foot level, south d r i f t 

and shows light tan-coloured, coarse grained siderite. The siderite 

is fractured and the veinlets are f i l l e d with later, milk-white quartz 

and mouse-gray tetrahedrite. Minor amounts of chalcopyrite and sphalerite 

are present. A soft, grey inclusion, about J" square, can be seen, 

bounded by quartz stringers. Meneghinite and bournonite were found i n 

a polished section (No. 9 ) , taken from this sample. 

Specimen No. k is from No. 6 vein/ 1,U00 foot stope and i s 

approximately 2.5" x 2.5" x 1.5" i n size. It consists entirely of 

galena (Q0%) and sphalerite (20%). As the galena was seen to vein the 

sphalerite, i t i s considered to be younger than i t . Polished section 



No. 39 came from this specimen. 

Specimen No. 5 came from the hanging wall of No* U vein, 

south d r i f t , on the 1,300 foot level, about 75 feet south of the main 

cross cut. This specimen contains inclusions of the wall rock 

(probably an altered tuff or a r g i l l i t e ) as well as a soft, white 

mineral, probably a carbonate. Small, isolated stringers of milky-

white quartz occur. This quartz i s fractured and f i l l e d with 

sulphides. Sulphides present are: orange-brown sphalerite, 

tetrahedrite, and chalcopyrite. Polished sections No. 7 and 8 are 

from this specimen. 

Specimen No. 6 is a sample of the wall rock. It consists 

of a soft, grey-coloured rock, probably tuff or a r g i l l i t e . This rock 

is shot through with stringers of milky-white quartz and a green 

mineral identified as chlorite* The specimen exhibits clear, quartz 

crystals and drusgy cavities i n which chlorite occurs i n sheaf-like 

bunches. The quartz crystals are rather unusual in shape. They are 

approximately 6m.m. x3m.m. x 0.25 m.m. i n size. The quartz i s 

clear and shows well-developed terminations, but i t i s very f l a t , 

unlike ordinary quartz crystals that would be expected to form i n 

vuggs* I have arrived at no adequate explanation of this unusual 

shape. Isolated patches of milky-white quartz also occur throughout 

the specimen. Metallic minerals present are: sphalerite, pyrite, 

and chalcopyrite. 
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F i g . 1 - E u h e d r i a l c r y s t a l s and sub-euhedral c r y s t a l s of 
p y r i t e o c c u r r i n g i n P y r r h o t i t e . 

F i g . 3 - E u h e d r i a l c r y s t a l s of a r s e n o p y r i t e o c c u r r i n g i n 
massive s p h a l e r i t e . 



F i g . i i - I r r e g u l a r , c h a r a c t e r i s t i c lamellae of marcasite 
separating p y r i t e from p y r r h o t i t e . 



F i g . 7 - Vein w i t h matching 'walls i n s p h a l e r i t e . The v e i n 
f i l l i n g of c h a l c o p y r i t e has f i l l e d a f r a c t u r e and 
opened i t without r e p l a c i n g the s p h a l e r i t e . 
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F i g . 10 - Shows rim of Bournonite around 
t e t r a h e d r i t e . 
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