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CHAPTER FIVE: PRECIOUS-METAL AND BASE-METAL OCCURRENCES 

5.1 General Statement 

The Big Missouri c laim group comprises numerous smaller claim 

groups dating back to 1904. In each claim group in which precious and 

base-metal occurrences were discovered, the showings were usual ly named 

a f te r the claim in which they were found. In the present explorat ion 

program car r ied out by Western Mines Ltd. the main surface showings on 

the o ld claim groups reta in t h e i r o r i g i na l names (F ig . 17). 

In th i s thesis the mineral occurrences are divided into two main 

types: a) quartz vein occurrences, and b) stratabound occurrences. 

Each w i l l be discussed separately, with emphasis on the l a t t e r type be

cause of t he i r numerical dominance and po ten t i a l l y economic gold and 

s i l v e r content. Three examples of the s t ra t i fo rm deposits are discussed 

as well as sulphide mineral textures and go l d - s i l v e r r a t i o s . 

5.2 Quartz Vein Occurrences 

On the east ha l f of the claim group a ser ies of large quartz veins 

c r o s s cu t s t he rocks of the Hazel ton and Bowser Lake Groups, and the 

granite-granodior i te dyke swarm on the north hal f of the property. The 

veins vary from s ingle veins 1 m in width to vein systems 15 m wide in 

which numerous smaller veins cut the country rock perpendicular to a 

large centra l ve in. Single veins have been traced over 700 m in s t r i k e 
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length. Veins s t r i ke 0°-040° and 160°-180°, and dip west from near 

ve r t i c a l to 40°. 

The veins contain quartz, fragments of wallrock and sporadic occur

rences of sulphide minerals and native s i l v e r (Plate 18a). Vugs are 

abundant and l ined with euhedral quartz c rys ta l s averaging 1 cm in 

length. Wallrock fragments are rimmed with encrusting bladed quartz 

c r y s t a l s . Quartz growth inward from vein wal ls and outward from w a l l 

rock fragments intermesh to form the vein matrix. Vein wall contacts 

are sharp with l i t t l e or no a l t e ra t i on of surrounding country rock. 

Wallrock fragments are commonly s i l i c i f i e d . Fragment s ize va r ie s , with 

the largest fragments concentrated near the centre of the vein and a 

sharp decrease in s ize toward the vein w a l l . The smaller fragments 

close to the vein wall are rounded and the c la s t s in the vein centres 

subangular to angular. This s ize var ia t ion is due to l a te ra l movement 

along the fracture surfaces, crushing fragments of wallrock previously 

broken o f f . The f racture then d i l a ted and the centres of the vein 

f i l l e d with larger fragments and drusy quartz unaffected by fracture 

movement. 

In the quartz veins are concentrations of p y r i t e , spha le r i te , galena, 

cha lcopyr i te , tet rahedr i te and native s i l v e r . These minerals occur as 

euhedral c ry s ta l s in vugs with quartz, and as anhedral round grains and 

aggregates in the quartz vein matrix. Sulphide minerals are up to 3 cm 

in s i z e , with the largest grains found near the centre of the veins. 

Base-metal and s i l v e r concentrations are also found in quartz veins 

cutt ing quartz-fe ldspar porphyr i t i c granite dykes in the large dyke 

swarm in the north hal f on the claim group. 

One quartz vein can be traced from north of Hog Lake pa ra l l e l to 



S i l v e r Creek, crosscutt ing Unit 2 andesites and chert-l imestone beds, 

and across the Harris Creek f au l t to where i t cross-cuts black tu f f s in 

Unit l a . Where the vein intersects the sulphide mineral-bearing chert-

limestone beds along S i l v e r Creek are the only locat ions where appre

c iab le gold values are found in th i s type of ve in. Most of the quartz 

vein sulphide mineral occurrences were mined in the past for s i l v e r . 

A l l surface showings are marked by numerous trenches, p i t s and ad i t s . 

Many of the tunnels fo l low the veins for tens of meters, with tracks 

and ore cars a t tes t ing to the fact that several of the showings were 

worked, most in the f i r s t ha l f of this century. 

5,3 Stratabound Occurrences 

Three examples of stratabound mineral occurrences are discussed in 

order to describe tn is type of go l d - s i l v e r and base-metal deposit. The 

three are not chosen because of greatest economic importance, but are 

representative of this type of occurrence. 

5.3.1 Dago H i l l , Creek Zone and TBI-3 

These showings are s ituated on a h i l l 70 m high bounded by S i l v e r 

Creek to the west, Tunnel Lake to the east, Fetter Lake to the north 

and Joker Flats to the south. Workings in the area include a 53 m 

shaft with two l e ve l s , f i v e adits and tunnels driven into the base of 

the h i l l , and more than 30 p i t s and trenches exposing sulphide mineral 

occurrences (Fig.18 ). 

On Dago H i l l , three 1-2 m chert and chert-l imestone layers contain 

most of the precious and base metals. These horizons s t r i ke north and 

dip west at 20°-40°. Corre lat ing ind iv idual chert-l imestone horizons 

through d r i l l core data, surface showings and underground mapping i s 
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d i f f i c u l t because of thrust and block f a u l t i n g , and a warping of the 

beds along a fo ld axis s t r i k i n g 060°. The chert-l imestone beds are 

white to blue-grey with fragments of q u a r t z - s e r i c i t e - p y r i t e r i ch ande-

s i t e , blue-grey chert and grey limestone. Pyr i te i s ubiquitous as 

f ine to medium-grained disseminations occas ional ly forming crude bands. 

Carbon i s abundant in ve in lets and patches with p y r i t e , and coating 

s t y l o l i t e s . Economic minerals are spha le r i te , galena, argenite, t e t r a -

hedr i te , pyrargyr i te and native s i l v e r (Plate 18b). Electrum is found 

at one showing. These minerals are disseminations throughout the chert -

limestone horizons. Concentrations f luctuate along s t r i k e with the 

r i cher showings having up to 20% sulphide minerals and native s i l v e r . 

Footwall and hangingwall rocks are q u a r t z - s e r i c i t e - p y r i t e - r i c h andesite 

tu f f s with abundant blue-grey qua r t z - ca l c i t e veins containing sphal

e r i t e and galena with s i l v e r and gold values. The presence of these 

veins considerably increases the mineable width of possible ore zones. 

Two surface exposures, Creek Zone and TBI-3, of a chert-carbonate 

bed at the base of the h i l l on the east side near S i l v e r and Harris 

Creeks contain lenses of massive to semi-massive sulphide minerals 

(F ig . 18). 

The TB1-3 zone i s a series of three trenches 60 m north of Joker 

F lats enclosed by a curve in the road leading to the top of the h i l l . 

A 15 m-length of a chert-l imestone bed i s exposed along the length of 

the trenches. The bed s t r i ke s north and dips west at 20°-30°. The bed 

i s broken in at leas t two places by fau l t s s t r i k i n g 140°. Ver t i ca l d i s 

placement along these f au l t s of f sets the segments 1-2 m. Displacement 

resu l t s from reverse or thrust f au l t i n g . The bed is 1 m th ick white to 

blue-grey chert and grey limestone overly ing 0.5 m of massive layered 
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sulphide minerals (Plate 18c). The chert-l imestone contains 5-10% 

carbon and 10% disseminated py r i t e . The layered sulphide mineral lens 

is 40% p y r i t e , 30% spha le r i t e , 20% chalcopyr i te and 10% galena. The 

pyr i te forms subhedral grains up to 3 mm in s i ze . Wallrocks are a l tered 

andesite with ve in let s of carbon and py r i t e . A large vuggy quartz vein 

cross-cuts the rocks at 140°-170 Q. Euhedral c ry s ta l s of pyr i te and 

sphaler i te are found in vugs with drusy quartz. In the quartz vein 

matrix are rounded blebs of py r i te and spha le r i te . Numerous smaller 

quartz veins cut the chert-l imestone beds and the i r wal l rocks. West 

along S i l v e r Creek there are two outcrops of massive grey limestone 

over la in by q u a r t z - s e r i c i t e - r i c h rocks. These beds may be the down dip 

continuation of the sulphide mineral bearing layers at TBI-3. 

The Creek Zone is on the east bank of Harris Creek approximately 

50 m upstream from i t s junct ion with Union Creek. A 35 m-long segment 

of a chert bed is exposed along the r i v e r bank, extending east up the 

slope of the h i l l for 15 m. The bed s t r i kes north and dips west 30-40°. 

F i f t y metres further east, th is horizon was intercepted at a lower level 

by diamond d r i l l i n g , i nd ica t ing downdropping by f a u l t i n g . The chert bed 

is 1 to 2 m wide and i s white to grey quartz with blue-grey chert f rag 

ments, carbon and disseminated py r i t e , sphaler i te and galena with gold 

and s i l v e r . Along the base of the chert bed are lenses of banded semi-

massive to massive p y r i t e , spha le r i te , galena and cha lcopyr i te . The 

massive lenses contain anhedral grains of pyr i te up to 5 mm in a matrix 

of spha le r i te , galena and cha lcopyr i te. Hangingwall rocks are white 

to l i g h t grey quartz s e r i c i t e - r i c h andesite t u f f with abundant dissemi

nated pyr i te and ve in lets of carbon and py r i t e . Veins of chalcopyr ite 

up to 1 m long cross from the chert bed into the hangingwall. The 
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s i l i ceous hangingwall rock extends 50 m uph i l l and then disappears at 

the same point that the chert horizon appears to be downdropped. Num-
t 

erous contorted quartz str ingers cut the chert bed and hangingwall I 

rocks. The footwall rocks are exposed in three tunnels through the j 

chert bed at the base of the h i l l . Numerous d i o r i t e dykes less than 1 m j 

wide cut through the section at 120-140°. A large vuggy quartz vein ! 

cross-cuts country rocks and dykes and has remobilised sphaler i te and 

chalcopyr ite into ve in lets and large blebs in the vein. 

I 5.3.2 Ca lc i te Cuts 

I This showing i s on a ridge along the west bank of S i l v e r Creek 

; between the old m i l l s i t e and the junct ion of Union and Harris Creeks 

I (F ig. 18). The chert-l imestone horizon s t r ikes northerly and extends 

more or less continuously for 110 m. It i s cross-cut by two tunnels ' 

18 m and 21 m in length, and a number of shallower cuts. This horizon 

appears again in a cut approximately 100 m to the north. The bed dips ; 

j west 20-40° and e i ther plunges gently to the north or i s o f f set by cross-

cutt ing fau l t s and downdropped along i t s length. It widens to the north 

[ from a 1 m chert bed to a chert-l imestone horizon 4 m th ick . Within this 

I layer are abundant fragments of q u a r t z - s e r i c i t e - r i c h andesite. Samples 

I are r e l a t i v e l y heavy, possibly ind icat ing the presence of ba r i t e . Below 

\ the th ickest observed part of th i s horizon are abundant sulphide mineral 

; veins cutt ing v e r t i c a l l y through q u a r t z - s e r i c i t e - p y r i t e - r i c h footwall 

rocks to a 20 cm-thick band of massive p y r i t e , spha le r i te , galena and 

minor cha lcopyr i te. Sphaler i te and galena are disseminated throughout 

the chert-l imestone and over ly ing chert layer and in th ick discontinuous 

bands of semi-massive p y r i t e , sphaler i te and galena in the chert. 
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Both footwall and hangingwall rocks are q u a r t z - s e r i c i t e - p y r i t e -

r i ch andesite tu f f s in which small ve in lets of sulphide minerals are 

present. 

5.3.3 The 49-Qccedental Zone 

The 49-0ccedental showings are in the northwest corner of the claim 

group between Mount D i l l worth to the east and the Granduc Road to the 

west (F ig . 19). The 49 zone was worked p r io r to 1925 and workings i n 

clude two tunnels driven east into the h i l l , and numerous p i ts and t ren 

ches on the surface. The metal-bearing horizon is s t r a t i f o rm, s t r ikes 

northwest for 1000 m and dips 50-80° southwest. In places the layer 

may be v e r t i c a l to steeply dipping to the east. 

The metal-bearing zone is composed of blue-grey to white cherty 

rock up to 3 m thick underlain by a semi-massive to massive po lymeta l l i c 

sulphide mineral lenses up to 1 m th ick. The chert contains p y r i t e , 

spha le r i te , galena, py ra rgy r i te , tetrahedr i te and native s i l v e r and 

ve in lets of black carbon and py r i t e . The upper part of the bed t y p i 

c a l l y contains angular fragments of q u a r t z - s e r i c i t e - p y r i t e - r i c h andesite. 

This layer varies in thickness from 50 cm to 3 m. 

The semi-massive to massive sulphide mineral lenses vary in th i ck 

ness from 20 cm to 1 m. Sulphide bands are interca lated with centimetre-

th ick che r t - r i ch layers and, at one l oca t i on , with limestone layers. 

The sulphide bands are dominated by c lose ly packed pyr i te grains up to 

2 mm in s ize with spha le r i t e , galena and cha lcopyr i te. Small blebs of 

tet rahedr i te are found in the py r i t e . 

Footwall to the chert-sulphide mineral layer is a thick wedge of 

andesite t u f f breccia which thins to the south (Fig.19 ). This of f sets 
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the strat igraphy to the west so that the chert-sulphide layer s t r i kes 

northwest instead of north as the chert and chert-l imestone beds do fu r 

ther south. The footwall rocks contain a zone varying from 1 m to 50 m 

thick in which q u a r t z - s e r i c i t e - c h l o r i t e - p y r i t e - r i c h andesite is found. 

The zone i s th ickest under the south hal f of the chert-sulphide mineral 

layer but is conformable with the layer along i t s ent i re s t r i ke length. 

Cross-cutt ing zones of q u a r t z - s e r i c i t e - p y r i t e andesite are found further 

east in the footwall rocks and are re lated to fau l t s and fractures (F i g . 19) 

Hangingwall rocks are green to l i g h t grey andesite l a p i l l i t u f f and 

tu f f in which q u a r t z - s e r i c i t e - p y r i t e - r i c h rocks are present in zones of 

varying thickness and extent. Many of these zones appear to be f rac tu re -

contro l led and generally contain pyr i te - spha ler i te -ga lena veins up to 

several centimetres th ick . Other zones are roughly conformable with the 

strat igraphy and up to 100 m wide. The f rac tu re -cont ro l l ed quartz-

s e r i c i te - su lph ide - r i ch zones extend into the hangingwall up to 200 m 

above the chert sulphide mineral layer. In the immediate hangingwall 

andesites extensive cross-hatching quartz vein systems are present. 

The chert-sulphide mineral bed is d i sp laced, in places, up to 80 m 

by a series of northeast-trending f au l t s . The f au l t i ng also appears to 

control the width of the footwall q u a r t z - s e r i c i t e - c h l o r i t e - p y r i t e - r i c h 

zones. 

South of the 49 zone i s a ravine in which the rocks are c a l c i t e -

q u a r t z - s e r i c i t e - p y r i t e - r i c h andesite t u f f s . Quartz-pyr i te, quartz-

ch l o r i t e and pyrite-carbon veining is extensive. These rocks continue 

east-northeast across the strat igraphy into Unit 2a (F ig . 19) . Two hun

dred metres to the southwest along th i s ravine is the Occedental showing. 

A 1 m-thick chert-l imestone layer or vein s t r i kes 110° into the south wall 
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of the ravine, dipping 55° southwest; a tunnel follows the layer for 30 m. 

The layer contains semi-massive to disseminated p y r i t e , cha lcopyr i te , 

spha ler i te , galena, po lybas i te, ruby s i l v e r and native s i l v e r . To the 

south of the Occedental showing are several p i t s cutt ing quar tz -py r i te -

carbon-rich rocks containing bands of pyr i te - spha ler i te -ga lena up to 20 cm 

thick. These rocks and surrounding q u a r t z - s e r i c i t e - p y r i t e - r i c h andesites 

s t r i ke south and disappear in the gran i te-granodior i te dyke swarm. 

5.3.4 Summary 

The three examples of precious and base metal occurrences on the 

Big Missouri have several points in common. Each of the occurrences i s 

composed of one to three chemical sedimentary beds enveloped by quartz-

s e r i c i te -pyr i t e - r i c h andesite t u f f s . Metals are found in two types of 

occurrence: in a basal layer in which bands of semi-massive to mass

ive sulphide mineral lenses are found; and as disseminations in the over

ly ing chert and chert-l imestone rocks. The massive sulphide layer is 

present only along the west l i m i t of the Dago H i l l chert-l imestone 

layers. This may be due to the palaeotopography, metal supply or env i 

ronment of depos it ion. This phenomenon is also in evidence on the Big 

Missouri Ridge where the Province East zone (F ig . 17) contains mainly 

disseminated metal concentrations and further west the Province West 

zone contains lenses of po lymeta l l ic massive sulphide minerals. At 

Ca lc i te Cuts a th in lens of massive sulphide minerals is found at the 

base of the th ickest segment of the chert-l imestone bed; as the bed thins 

to the south the massive lens disappears. There appears to be a palaeo-

topographic and source control over metal d i s t r i bu t i on in th is showing. 

At the 49 zone the semi-massive to massive sulphide mineral layers are 
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the most continuous on the property, i nd icat ing a l e s s - r e s t r i c t e d env i 

ronment of deposit ion than that of Dago H i l l and Ca lc i te Cuts. 

5.4 Metal D i s t r i bu t ion 

In stratabound metal deposits on the Big Missouri property are 

found p y r i t e , spha le r i t e , galena, cha lcopyr i te , s i l v e r minerals, s i l v e r , 

gold and electrum, in order of decreasing abundance. Pyr i te i s ub iqu i 

tous as disseminations, ve in lets and thin bands in the chert-l imestone 

beds, as the p r inc ipa l component of banded massive sulphide rocks and as 

ve in lets and disseminations in the surrounding wall rocks. In places 

the po lymeta l l i c sulphide lenses are over la in by banded massive to semi-

massive py r i t e . 

Sphaler ite is present in the massive sulphide lenses and as micron-

s ize disseminations in chert-l imestone horizons and in veins in the wall 

rocks surrounding these horizons. Galena is found as bands in the massive 

sulphide lenses but is more abundant than spha ler i te as disseminations 

with in the chert-l imestone beds. The spha ler i te content increases and 

galena decreases from the lower to the upper s t ra t i fo rm zones. 

Chalcopyrite is v i s i b l e in hand specimen at any of the showings 

with massive sulphide lenses. It is not s t r a t i g raph ica l ly r e s t r i c ted 

and is found in a l l leve l s of stratabound metal deposits in Unit 2 from 

Terminus north to the 49 zone (F ig. 17). 

Tetrahedr i te, a rgent i te , pyrargyr ite and native s i l v e r are found 

in the Dago H i l l and Occedental 49 zones. The highest s i l v e r values in 

the claim group are reported for these zones. The s i l v e r sulphide 

minerals and native s i l v e r occur as disseminations and small ve in lets in 

the blue-grey chert and chert-l imestone horizons, and as inclus ions in 

galena and pyr i te in the massive sulphide mineral lenses. Higher s i l v e r 
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values are reported for chert and chert-l imestone beds than for the 

massive sulphide concentrations. The presence of s i l v e r sulphide min

erals i s c lose ly associated with the presence of spha ler i te and galena. 

Economic gold content is recorded for a l l the main mineral zones 

from Terminus north to the 49 zone; the chert and chert-l imestone rocks 

contain higher values than the massive to semi-massive sulphide lenses. 

The gold concentration is apparently re lated to the presence of sphaler

i te and galena in the rock. Because th i s also applies to s i l v e r , the 

chert-l imestone beds most l i k e l y to contain economic concentrations of 

gold and s i l v e r are those with a blue-grey colour ind icat ing the presence 

of spha ler i te and galena. Because a l l showings have a high concentration 

of p y r i t e , i t is d i f f i c u l t to assess i t s re lat ionsh ip to precious metal 

concentrations. Microscopic inclus ions of gold are found in pyr i te 

grains in the massive pyr i te lenses at the base of Dago H i l l . 

Free gold and electrum are found as rare grains and ve in lets in 

the chert and chert-l imestone beds. Small pockets in which gold, s i l v e r 

and electrum are v i s i b l e assay extremely high in both gold and s i l v e r . 

Gold to s i l v e r rat ios have been calculated for the major showings 

on the property (Table 4). These are ca lcu lated from d r i l l core assay, 

chip and channel samples on surface and underground and grab samples. 

Where two or three separate assays are ava i lab le for one showing, the 

rat ios are based on the most representative gold and s i l v e r values. 

Go ld - s i l ve r rat ios range from 1 to 0.001. Nowhere on the property 

i s gold content higher than s i l v e r . The hignest rat ios are based on 

production f igures of the Big Missouri Mine. The Au:Ag of the ore 

recovered was close to 1, although underground assays done previous to 

mine production y ie lded a r a t i o of 0.14. This is on the order of those 
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ZONE 

Province East 

Province West 

Northstar-
Lindeberg 

Terminus 

SI Zone 

Unicorn 

Dago(surface) 
Dago(core) 

A Vein 

49 Zone 

Occedental 

REFERENCE(S) 

MacViechie, 1927 
Brown, 1966 
Cochrane, 1976 
Smith, 1977 

Cochrane, 1976 

Western Mines, 1979 

Western Mines, 1979 

MacViechie, 1927 
Cochrane, 1976 
Smith, 1977 

Smitheringale, 1928 

Western Mines, 1979 
Western Mines, 1979 

Smitheringale, 1928 

Western Mines, 1979 

Au:Ag 

0.14 

0.07 

0.14 

0.1 (approx.) 

0.5 
0.2 
0.33 

0.04 

0.003 
0.03 

0.04 

0.007 

0.001 Smitheringale, 1978 

Note: During underground mining at the Big Missouri Mine, the 
average gold to s i l v e r r a t i o for metal recovered was 1:1. 

Table 4. Gold to S i l v e r Ratios for Mineral Occurrences on the 
Big Missouri Claim Group. 

k J 
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for the upper part of Unit 2 at the Province zones (0.07-0.1) and 

Northstar-Lindeberg (0.14) (F ig . 19). 

Near the middle of Unit 2 are Terminus (0.1), Ca lc i te Cuts 0.1) 

and SI zone (0.2 - 0.5). Chert and chert-l imestone horizons c loser to 

the contact between Units 1 and 2 include Dago H i l l (0.003 - 0.03), A 

vein (0.04), Unicorn #3 (0.04), Occedental (0.001) and the 49 zone (0.007). 

There is an apparent increase in Au:Ag upward in the section and a de

crease l a t e r a l l y from the central showings to those in the north. S i l v e r 

content decreases and goidincreases from the lower part of Unit 2 to the 

upper metal-bearing horizons. 

In general, in t h i n , ind iv idua l chert-sulphide and chert- l imestone-

sulphide beds there is an increase in s i l v e r and gold upward from the 

semi-massive sulphide at the base of the layer. In Unit 2 as a whole 

there i s an increase in Au:Ag upward and a decrease l a t e r a l l y to the 

north from the central showings. The r a t i o of sphaler i te to galena 

also appears to increase upward, suggesting a re lat ionsh ip between gold 

and spha le r i te , and s i l v e r and galena. Po lymeta l l ic semi-massive and 

massive banded rocks are associated with chert-l imestone horizons through

out the sequence of Unit 2 rocks. Although macroscopic chalcopyr ite is 

r e s t r i c t ed to these sulphide mineral layers , p y r i t e , sphaler i te and 

galena are found in both sulphide and chert-l imestone beds. 

5.5 Sulphide Mineral Textures 

5.5.1 Pyr i te 

Pyr i te is present in the chert and chert-l imestone beds and in 

lenses of massive sulphide minerals as d i screte subhedral to anhedral 



grains cons t i tu t ing s ingle crysta l s or c ry s ta l aggregates (Plate 19a). 

Pyr i te makes up 10-80% of the rock; where pyr i te is greater than 30%, 

sulphide mineral bands are formed pa ra l l e l to the contacts of the chert 

layer and semi-massive sulphide rock is developed. With the disappear

ance of in terca lated th in chert bands, a massive sulphide lens is formed. 

The morphology of the pyr i te grains remains constant from chert layer to 

sulphide mineral lenses but the concentration var ies . Pyr i te grains are 

a few microns to 2 mm in s i z e , with rare aggregates up to 3 cm; they 

comprise broken c rys ta l s and well-rounded grains. Grain boundaries vary 

from very ragged and p i t ted to s t ra ight and sharp. Rounded resorption 

boundaries with sphaler i te are rare. Some grains are composed of a sub-

hedral to euhedral cube rimmed by ragged pyr i te growth. Framboidal pyr i te 

growth is observed but uncommon. Grains are commonly fractured and the 

fractures f i l l e d with galena, chalcopyr ite and sphaler i te (Plate 19b). 

In massive sulphide mineral lenses pyr i te grains are surrounded by 

quartz, galena, spha ler i te and chalcopyr ite and, less commonly, s e r i c i t e 

and c a l c i t e (Plate 19c). In c rysta l aggregates, galena and chalcopyr i te 

t y p i c a l l y f i l l intergranular spaces. Inclusions in pyr i te grains include 

tetrahedr i te and gold in blebs up to 70 microns in s i z e . These i n c l u 

sions are rare and are found in the larger grains. 

5.5.2 Sphaler ite 

Sphaler i te is found in chert and chert-l imestone beds and in poly-

metal 1 i c sulphide mineral lenses. In the lenses i t f i l l s i n te r s t i ce s bet

ween pyr i te gra ins, fractures in the grains and surface i r r e g u l a r i t i e s . 

Discrete lozenge-shaped grains are up to 5 mm in s i ze . The sphaler i te 

contains abundant inclus ions of chalcopyr i te up to 0.07 mm in s ize and 
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rounded oblate to elongate in shape (Plate 19d). In some instances 

the inclus ions are more abundant along the margins of the sphaler i te 

grains. In the chert and chert-l imestone beds spha ler i te is found as 

disseminated grains up to 0.1 mm in s ize and as thin discontinuous mar

gins with pyr i te along quartz vein wa l l s . At the Norths tar-Lindeberg 

showings (F ig. 19) spha ler i te forms rims up to 1 cm thick around ande

s i t e fragments in the chert layer. These large grains contain i n c l u 

sions of chalcopyr i te and galena and have th in rims of galena. 

H 
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5.5.3 Galena 

Galena is found in the chert and chert-l imestone rocks as dissemi

nated grains 0.1 mm or less in s i z e , and in massive sulphide lenses 

between pyr i te and spna ler i te grains and as ve in lets and space f i l l i n g s 

between quartz grains. Where i t occurs in ve in lets the galena may be 

interspersed with cha lcopyr i te. In larger space f i l l i n g s between pyr i te 

grains the galena is intergrown with spha ler i te (Plate 20a). Galena 

const i tutes up to 152 of the rock in massive sulphide lenses in the 

lower part of Unit 2 and up to b% in sulphide mineral lenses higher up 

in the andesite sequence. Inclusions of tet rahedr i te are v i s i b l e in 

large grains. Elongate, t h i n , t r iangu lar cleavage p i ts are common near 

the centre of grains; equidimensional p i t s are rare. 

5.5.4 Chalcopyrite 

Chalcopyrite i s common as i n f i l l i n g s between pyr i te and spha ler i te 

grains and as ve in lets between quartz grains. Within a polymetal l ic 

sulphide mineral lens, py r i t e , spha le r i t e and galena are in contact with 

each other in bands while the chalcopyr ite is generally concentrated as 

ve in lets in thin in terca lated chert bands (Plate 20b). Chalcopyrite is 



rare ly found in the chert and chert-l imestone layers except as veins up 

to 20 cm long o r i g ina t ing in the immediately underlying sulphide mineral 

lens. Chalcopyrite const i tutes up to 10% of the rock, commonly averag

ing less than 5%. 

S i l v e r minerals found as d i screte grains include argentite and 

polybas ite. Tetrahedrite is found as inc lus ions in galena and, more 

ra re l y , in py r i t e . 

The idiomorphic order in these rocks is p y r i t e , spha le r i te , galena, 

cha lcopyr i te. Although 90% of the pyr i te in the massive sulphide min

eral lenses and chert and chert-l imestone beds is in the form of d i s 

crete c r y s t a l s , only 10% of the spha ler i te has th is habit and galena 

and chalcopyr i te are always found as anhedral space f i l l i n g s around 

p y r i t e , sphaler i te and quartz. In the massive sulphide mineral lenses, 

a m i l l imet re - th i ck zonation may be developed, cons ist ing of bands of 

py r i te - spha le r i te -ga lena , sphaler i te-chalcopyr i te-ga lena and quartz-

cha lcopyr i te. 

5.6 Discussion 

E a r l i e r workers in the Salmon River d i s t r i c t described the metal 

deposits of the Hazelton Group as f i s sure vein f i l l i n g s (Schofield and 

Hanson, 1922); veins formed by open space f i l l i n g and replacement 

(Hanson, 1935); and as vein deposits formed in zones of catac las i s 

(Grove, 1971). In Chapters 3 and 4, the host rocks in which the pre

cious and base metal occurrences are found are described as chert and 

chert-l imestone beds which were chemically p rec ip i t a ted , and enveloping 

haloes of a l tered andesite resu l t ing from hydrothermal a c t i v i t y . 

There are several features typ ica l of these sulphide mineral deposits 
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which contradict previous hypotheses regarding the i r o r i g i n . The s u l 

phide minerals are found mainly in chert and chert-l imestone layers , 

which, based on s t ructura l and textura l c ha r a c te r i s t i c s , are chemical 

sedimentary beds. In these rocks sulphide minerals occur in poly-

meta l l i c massive lenses with th in banding pa r a l l e l to bedding; and 

as disseminated grains and ve in lets in chert and chert-l imestone matrix. 

Lesser amounts of sulphide minerals are found in the immediate wallrocks 

as disseminated grains and veins perpendicular to layer ing. The 

majority of the sulphide minerals are in conformable s t rat i fo rm chert 

layers. Evidence indicates that the sulphide minerals were metamor

phosed with the host rocks. The idiomorphic order i s p y r i t e , spha le r i te , 

chalcopyr i te and galena. This pattern i s very s im i l a r to Stanton's 

(1964) c r y s t a l l o b l a s t i c series and indicates progressive metamorphism. 

Another i nd i ca t ion of metamorphic rec ry s ta l 1 i sa t i on and deformation 

i s changes in the form of sulphide minerals (Vokes, 1969). In the chert 

and chert-l imestone beds galena and chalcopyr ite f i l l ve in lets and cracks 

between quartz aggregates and f i l l larger spaces between pyr i te grains. 

Boundaries between galena and chalcopyr ite are smooth. The habit of 

these "matrix sulphides" (Vokes, 1969) indicates duc t i l e flow due to 

d i f f e r e n t i a l s t res s , high temperatures or both. Chalcopyrite under

goes p l a s t i c deformation at temperatures above 100°C at 500 bars (Kel ly 

and Clark, 1975) and galena behaves s i m i l a r l y above 400°C at 500 bars 

(Atkinson, 1974). Chalcopyrite has greater mobi1ity than galena: i t 

commonly forms m i l l imet re - th i ck veins in chert d i r e c t l y above massive 

sulphide mineral layers and i s also segregated into the chert in ter layer s 

in the massive sulphide mineral lenses. 
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Sphaler i te has two forms: lozenge-shaped grains up to 1 cm in 

s ize and anhedral space f i l l i n g s between pyr i te grains. The large 

sphaler i te grains are of primary sedimentary o r i g i n , while the anhedral 

type has undergone p l a s t i c deformation around the py r i te grains. The 

spha ler i te is rare ly found separate from py r i t e . 

Py r i te grain s ize and habit varies widely, with angular c ry s ta l 

fragments, rounded grains and framboidal growth a l l in evidence. Grains 

are commonly f ractured, and the cracks f i l l e d by inf lowing chalcopyr i te 

and galena. Cross-fractures d i sp lac ing fractures already f i l l e d by 

matrix sulphide is evidence of l a t e r f ractur ing of grains. Numerous 

fractured and angular grains indicate that pyr i te has undergone cata-

c l a s i s (Vokes, 1969; Atkinson, 1975). Rare rectangular grains of pyr i te 

indicate c r y s t a l l i s a t i o n affected by directed pressure during metamor-

phism (Vokes, 1969). 

Metamorphic textures in the sulphide minerals indicate that they 

were emplaced p r io r to metamorphism and deformation of the host rock. 

Cataclas is of pyr i te grains corresponds with the brecc iat ion and meta

morphic textures in the chert layers themselves. Although a tectonic 

f o l i a t i o n would develop in the surrounding a ltered andesites under meta-

morpnic temperatures and pressures, the more competent chert layers 

would f l ex and f rac tu re , as indicated by numerous q u a r t z - f i l l e d f r a c 

tures perpendicular to the bedding contacts. The displacement and d i s 

to r t i on of sulphide mineral-bearing quartz veins in the footwall ande

s i t e rocks by the tectonic f o l i a t i o n also indicates that the sulphide 

minerals were emplaced before metamorphism and deformation. 

The absence of pyrrhot i te in these sulphide mineral occurrences 

may be explained by the fo l lowing. Pyrrhot i te commonly forms by the 
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release of sulphur from py r i t e : 

F e S ^ F e ^ s + sulphur @ 743°C, 10 bars (Lambert, 1973). 

The release of sulphur i s believed to be due to high metamorphic temper

atures (Lambert, 1973, Tempieman-Kluit, 1970). E ither the temperature 

in these deposits was never high enough to cause the breakdown of p y r i t e , 

or the carbon in the chert beds was o r i g i n a l l y organic material which, 

upon bur ia l and compaction, decomposed, releas ing S0 4 and thereby buf fer 

ing the sulphur fugacity and retarding pyrrhot i te formation. 


