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1 

g ? H M A * T 
The Oregon Mineral Claim i s situated i n the Osoyoos Mining D i s t r i c t * 

4 miles southeast of Hedley* The deposit i s of the contact metamorphlc 

type, situated i n a gar net-epl dote skarn. 

There are probably 4 stages of deposition i n the deposit, as 

follows I 

1. S a f f l e r i t e , n l e c o l l t e , c o b a l t l t e , arsenopyrlte, and quart1 (the 

quarts continuing)* 

2. Bornite, chaleopyrite, tetrahedrite and molybdenite. 

3. Hedleylte, joseite B, native bismuth, native gold, and tetrahedrite. 

4. Carbonates* 

Bxsolutlon of chaleopyrite i n bornite and the presence of many 

high temperature minerals, suggest that t h i s Is a high temperature deposit. 



M I H E R A L ̂  0 G R A P H Y OF SHI O R E G O N M I N E R A L 

C L A I M , O S O Y O O S M I N I N G D I V I S I O N , B, C ( 

I B I R O D U O T I O I 

The object of this report i s to give an account of the mineralogy 

and par agenesis of ore deposition of the Oregon Property, situated i n the 

Hedley d i s t r i c t of the Osoyoos mining d i v i s i o n * Hand specimens from the 

Property were examined and polished sections were made from some of these* 

Microscopic and microchemlcal methods were used to determine the minerals 

present i n the sections and their paragenetic relationships* 



L O C A T I O N 07 THS P B O P J R T Y 

The Oregon mineral claim i s located i n the Hedley d i s t r i c t of 

the Osoyoos mining d i v i s i o n (Map 568A)* The Hedley d i s t r i c t i s situated 

210 miles due east of Vancouver and 27 miles north of the international 

boundary* I t Is situated i n the Okanagan Range of Southern B r i t i s h Colum­

b i a , which Is e s s e n t i a l l y part of the In t e r i o r Plateau although adjacent to 

the easterly elements of the Coast Range* 

The Oregon Property l i e s on the northeast side of the Slmllkameaa 

River, about 4 miles southeast of Hedley and 4,000 feet from the Grand 

National Railway* The mine Is about 8 miles by road from the company's 

m i l l at Hedley and one and a h a l f miles east of the Hedley - Nickel Plate 

road* 



H I S T O R Y OF THS P H O P I E f I 

P r i o r to 1917 development work consisted of an upper tunnel 35 

feet long, and an 8 foot eross~eut* Also two tunnels were driven about 

70 feet down the h i l l to establish the downward extension of the ore body* 

An open-cut sample along the side of the upper tunnel assayed: 0*06 ounces 

of Gold, 0 o9 ounces of S i l v e r , and 1$ Copper* Another sample assayed 

0*12 ounces of Gold, 3*4 ounces of S i l v e r , and 3*9$ Copper* 

Tery l i t t l e work was done on the property from 1917 to 1951* 

In 1951 the Oregon mineral claim was purchased by Kelowna Mines, Hedley 

li m i t e d * In the period 1951 to 1954 a t o t a l of 26,293 tons of ore was 

mined* 



6 1 I 1 R A L a i O L O & T OF THE A B B A 

"The oldest rooks o f the Hedley area are sedimentary rocks, pre­

sumably of Carboniferous age, and correlated with the Cache Creek group 

of Dawson's Kami oops Map Sheet* These are the only consolidated sediments 

In the area, and they Include, besides the true sedimentary rocks, a great 

thickness of contemporaneous volcanic materials, generally of explosive 

volcanic o r i g i n . They bave been t i l t e d i n a general d i r e c t i o n toward the 
o o 

west, and they now dip at angles varying from 15 to 90 . 

Eruptive rocks have been intruded through these rocks In the 

following order: (1) quarts d i o r l t e and gabbro; (2) granodlorite* 

These Igneous rocks have been accompanied or followed by many dikes of 

d i f f e r e n t compositions, porphyries, lamprophyres, andesltes, and r h y o l l t e s . ^ 

1. Camsell, C # t G.S.C, memoir 2, (1910), F #42 



M I N J E A L L O G R A P H I OF THE O B X & O H n o P i H f i 

A* Megascopic Examination of the Hand Specimens. 

The ore minerals occur i n a garnet - epidote - diopslde skarn. 

The rock was o r i g i n a l l y c a l c i t e , which has been metamorphosed and replaced 

to a greater or less extent toy gangue and ore minerals* She gangue minerals 

are generally garnet, epidote, pyroxene, hornblende, and quarts. 

The ore minerals generally occur i n the fractures of the skarn, 

more or less replacing the gangue minerals* The ore minerals commonly 

occur with the c a l c l t e , which they probably replace more easi l y * The 

minerals i d e n t i f i a b l e i n the hand specimens were: 

Bornite: 

Chaleopyrite: 

Molybdenite: 

Oovelllte: occurs as an a l t e r a t i o n product of bornite* 

Cobaltite: B r i t t l e ; hardness of 5; S i l v e r - white i n color; 

metallic l u s t r e ; black streak* 

H i c c o l i t e : Pale copper - red i n color; brownish black streak; 

hardness of 5; metallic l u s t r e * 

Blsmnth-Tellurldes: F l e x i b l e and i n e l a s t i c f o l i a ; occasionally 

showing a hexagonal c r y s t a l form; perfect basal 

cleavage; hardness of 2; tin-white i n color 

tarnishing an iron black* 

Native Gold: Soft and s e c t l l e ; occurs as a f o l i a t e d mass i n the 

cleavage plates of the bismuth t e l l u r i d e s . 



B* Microscopic Examination of tha Polished Sections. 

Sight polished sections were examined, from which the minerals 

were i d e n t i f i e d and t h e i r s t r u c t u r a l and t e x t u a l relations determined. 

The d i s t r i b u t i o n and the percentages of the minerals i n the various sections 

i s shown In table I . 

1. Descriptions of the Minerals and Textures* 

(a) S a f f l o r l t e 

S a f f l o r l t e occurs i n sections A2, A5, A6 and A8. I t Is generally 

massive, but occasionally shows c r y s t a l outlines against n l c c o l l t e (section 

A8) or bornite (section A2). I t does not, however, ex h i b i t c r y s t a l form 

as often as cobaltlte or arsenopyrlte* 

Optical Properties: 

Color: White with a b l u i s h t i n t 

Hardness: S 

Anisotropism: strong, dark blue to dark brown* 

I t c h Reactions: 

HN03: etches deeply, except i n contact with n l c c o l l t e 

TeCl 3, H 2C1 2, HC1, KOH, and KOH are aLl negative* 

The s a f f l o r l t e and the n l c c o l l t e show mutual boundaries with no 

evidence of replacement and are probably contemporaneous* The c r y s t a l 

boundaries of the s a f f l o r l t e with the n l c c o l l t e i s due to the greater 

c r y s t a l forming habit of the s a f f l o r l t e * 

S a f f l o r l t e Is probably the e a r l i e s t of the sulfides to be deposit­

ed* I t Is shown replacing the gangue, p a r t i c u l a r l y the c a l c l t e , but does 

not replace the other ore minerals* The s a f f l o r l t e i s being replaced by 



TABLE I 

SPEC M B HO. A l A2 A3 A4 A5 A6 A7 AS 

0 Mineralized 450 200 250 50 30 30 100 750 

S a f f l o r l t e 250 350 490 - 40=6 

Cobaltite 70 550 50 - 300 - 200 

Arsenopyrlte 700 100 - 20 200 . 70 100 

N l c c o l l t e . . . . . . . 300 

Bornite 250 550 . . . 200 . . 

Chaleopyrite 30 20 400 400 150 50 60 

C o v a l l i t e - Trace - - - - - ¬

Molybdenite . - 50 20 200 . 30 

Bismath - - - 100 100 - 40 

Bisroith-Tellurides - - - 350 - 800 

Gold - . . 2 0 . . . . 

Tetrahedrite 20 10 - 40 

D i s t r i b u t i o n of Minerals i n the Polished Sections. 



'bornite ( f i g . l ) and cobaltite. Only a slight indication of arsenopyrlte 

replacing sa f f l o r l t e was shown* 

X l&o 

? i g . l ; Bornite Replacing Saf f l o r l t e 

(D) Cooaltite. 

Cobaltite occurs massive or well crystallized in sections A2, A3, 

A4, A6 , and A88 

Optical Properties! . 

Color; White with a pinkish tint 

Hardness: & 

Anisotropismt very weak 

Etch Tests: 

Negative to a l l standard reagents. The cobaltite replaces both 

s a f f l o r l t e and nlccollte and is replaced by molybdenite* chaleopyrite, 

'bornite and possibly arsenopyrlte. 



(c) Arsenopyrlte 

Arsenopyrlte generally occurs as well-formed crystals (fig.2) in 

sections A2, A4, and A7. It also occurs i n sections Al, A5, and A8 more 

or less crystallized. 

x to 

Fig.3: Arsenopyrlte in Bismuth Telluride 

Arsenopyrlte was distinguished from s a f f l o r l t e by i t s diamond-

shaped crystal outline and by the degree of HN03 etch. HBOg etches deeply 

on s a f f l o r l t e and stains brown to i r i d on arsenopyrlte. 

No definite evidence of arsenopyrlte replacing either s a f f l o r l t e 

or nlccollte could "be obtained. Good evidence of bornite replacing 

arsenopyrite along crystallographlc directions is shown in figure 3. 



Fig.3; Bornite Replacing Arsenopyrlte. 

Cobaltite and arsenopyrlte may have been deposited simultaneously. 

It may be that saf f l o r l t e , nlccollte, cobaltite and arsenopyrlte were 

formed almost contemporaneously. They, at least, represent the f i r s t stage 

in the deposition of the sulfides. 

(d) Nlccollte 

Kiccolite was found i n only one of the hand specimens and in the 

corresponding polished section, A8. 

Optical Properties: 

Color: light pink 

Pleochrism: distinct 

Anisotropism: strong, brown to dark blue 

Hardness: B 

Etch tests: 

HK03: strong attack 

A l l other reagents negative. 



The relationships of nlccollte to cobaltite, safflorlte, and 

arsenopyrlte have been already described. 

(e) Bornite 

Bornite occurs i n sections XL. A2t and A6, where i t occurs replac­

ing cobaltite, s a f f l o r l t e ( f i g . l ) and arsenopyrlte (fig.3). Bornite and 

nlccollte were not found in contact and no paragenetlc relationship could 

be established. Exeolved In the bornite ar.<? lamellae of chaleopyrite and 

•einlets and lamellae of tetrahedrite. The tetrahedrite generally 

Tig.4: Chaleopyrite (white) and Tetrahedrite (ligh t grey) Bxsolved in 
Bornite (dark grey). 

occurs as segregation veins through the bornite, with the lamellae of 

chaleopyrite extending out from i t (fl g . 4 ) . The presence of chaleopyrite 

exsolved along the (111) planes of the bornite establishes a temperature of 

deposition i n excess of 475°C. 

Also contained as exsolutlon or replacement bodies in the bornite 

i s an unknown mineral. This mineral could be seen clearly only under o i l 



immersion. It was greyish-white in color with a rough surface. It 

occurred as crystals about 10 microns in length, which were alligned 

Fig.5; Chaleopyrite and Unknown Exsolved in Bornite. 

along some directional structure of the bornite (fig.5). Exgolved around 

these bodies* bat not in contact, were lamellae of chaleopyrite* This 

mineral might possibly be tetrahedrite. 

(f) Chaleopyrite 

Chaleopyrite, which is the most abundant mineral, occurs in 

Sections Al to A7. In Sections Al, A2, and A7 i t occurs with axdexsolved 

in the bornite. There i s apparently no replacement between chaleopyrite 

and bornite. The chaleopyrite exsolved from the bornite with some of the 

chaleopyrite collecting at the edges of the bornite. 

In section A3, the chaleopyrite is replacing the cobaltite. The 

age relationship of the chaleopyrite and cobaltite i s shown i n flg.b, where 

the chaleopyrite cuts both the gangue and the cobaltite. 



In section A5, the chaleopyrite is being replaced by molybdenite, 

as shown i n f i g . 7. 

In section A6, the chaleopyrite i s associated with bornite, with 

very l i t t l e exsoluticn. The chaleopyrite and bornite appear to be con­

temporaneous. 

X880 

Pig.6: Molybdenite (dark grey) Replacing Chaleopyrite (white) 

X 160 

Fig.7: Chaleopyrite Cutting Cobaltite, 



(g) Covellite 

Covellite occurs in only one section, A2, as an alteration. It 

occurs as very thin seams along fractures in the "bornite (fig.8). The 

distinctive blue pleochrism was not observed, as the seams were too narrow. 

Fig.8; Covellite, Alteration Product 
of Bornite 

only showing up under o i l immersion with power of x toco . These seams 

are generally less than 3 microns i n width. Secondary alteration, 

therefore, is very Insignificant. 

(h) Molybdenite 

Molybdenite was readily identified by i t s strong anisotropism in 

sections A3, A4, A5, and A7. 

The molybdenite replaces chaleopyrite i n sections A3 and A5 

(fig.6). In section A3, molybdenite cuts both chaleopyrite and cobultite. 
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Molybdenite occurs as only small laths in the gangue and ore minerals In 

section A4„ 

Section A4 shows molybdenite occuring along the boundaries between 

the gangue and native bismuth (fig.9). 

Molybdenite contains inclusions of laths of bismuth along the 

.cleavage in many of the sections* This bismuth is probably replacing the 

molybdenite. 

r 
x 4-4o 

Fig.9: Molybdenite and Native Bismuth 

U) Native Bismuth 

A7. 

Native bismuth Is quite common, occur In g in sections A4, A5, and 

Optical properties: 

Color: Creamy-white, quickly tarnishing to a pinkish-brown. 

Hardness: A 

Fleochrism: weak 

Anisotropism: Distinct 



Etch tests: 

HN03: Etches deeply and develops texture 

7eCl3: Quickly stains black 

KCN, KOH, HgCl2 are a l l negative. 

Native bismuth occurs closely intergrown with native gold (figs.10 

and 11) i n section A4, associated with bismuth tellurides. It Is quite 

common as irregular eutectic-like inclusions in the bismuth tellurides* 

It also occurs as inclusions i n the sulfides; arsenopyrlte, chaleopyrite, 

and molybdenite. This may represent replacement Of these minerals by 

native bismuth. In molybdenite, bismuth occurs as lath-like inclusions 

replacing the molybdenite along cleavage. 

tellurides, Hedleylte and Joseite B, could not be distinguished one from 

the other, except when in contact, under the microscope. 

(k) Bismuth Tellurides. 

The bismuth tellurides occur in sections A4 and A7. The two 

Pig. 10: Native Gold, Associated with Native Bismuth, 
JOseite-B, Hedleylte and Tetrahedrite. 



7 i g . l l : Intergrowth of Native Gold and Native Bismuth, 
Associated with Bismuth Tellurides. 

Optical Properties: 

Color: White; hedleylte Is slightly whiter than joseite B. 

Hardness: A 

Polish: Polishes easily, hut with fine scratches. 

Anisotroplsm: Light grey to dark grey; joselte B is slightly 

more anisotropic than hedleylte. 

Etch reactions: 

H N O 3 : Effervescence; hedleylte stains dark grey and joselte B 

light grey 

FeCl 3: Hedleylte stains brown, and joselte B stains blue-grey. 

KCN, KOH, HC1, HgCl 2 are a l l negative. 

The two tellurides could thus be distinguished whan in contact 

by slight differences i n color and anisotroplsm and by differential rates 

of etching with HNOg and TeClg. 

The specific gravity of two small pieces was measured on the 

http://7ig.ll
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barman balance* The specimens, as far as could be told under the binocular 

microscope were free from impurities. The values for the specific gravity 

obtained were 8.58 and 8.61. The specific gravity of Joselte B i s 8.3 and 

of hedleylte is 8.91. Therefore, i t may be assumed that the specimens 

measured were Intercalations of joselte B and hedleylte. 

The tellurides occur In the fractures of the skarn and i n places, 

as shown, in the hand specimen, in calclte crystals. The tellurides, 

as much of the mineralization, occurs In fractures that contain much carbon­

ate. The tellurides usually nave Included bismuth and are associated with 

native gold and tetrahedrite (figs.10 and 11). 

Although no textural or age relations of the tellurides to the 

sulfides were observed, the tellurides probably represent a later stage of 

deposition. The relationships of the gold, bismuth, tetrahedrite and 

tellurides suggest contemporaneity of deposition as no replacement textures 

were observed to suggest otherwise* Well formed crystals of tetrahedrite 

(fig.2) are included within the tellurides. No replacement of such crystals 

by tellurides could be seen. 

X 180 

Fig.12; Bismuth and Bismuth-Tellurlde surrounding Garnet. 



Figure 12 show* the bismuth and bismuth t e l l u r i d e s l a t e r than 

the metamorphisau The garnets were developed daring metamorphism and the 

te l l u r i d e s and bismuth were deposited i n fractures and replaced the other 

gangue minerals. 

(1) Hative Gold 

Natire gold was found i n only one polished section* A4 # 

Optical Properties: 

Color: Golden yellow; chaleopyrite In contact appeared greenish-

yellow* 

P o l i s h : Good, with very f i n e scratches* 

Hardness: B* s e c t i l e 

Anisotroplsm: D i s t i n c t anomalous anisotroplsm, probably due to 

minute scratches on the surface of the gold. 

Etch Tests: 

XCF: Itches black 

Aqua Reg l a : Stains brown 

HNOgt H01t ? e C l 3 9 KOH* and HgClg are a l l negative* 

The native gold observed occurs almost e n t i r e l y as a wormy i n t e r -

growth with bismuth* associated with j o s e l t e B, Hedleylte* and arsenopyrlte 

(flgs»10 and 11). In a few places i t was found disseminated through the 

gangue* 



(a) Tetrahedrite 

Tetrahedrite occurs i n sections JUL, A2, and A4* I t occurs i n 

sections A l and A2 as ex solved seams i n bornite ( f l g * 4 ) * associated with 

exsolutlon lamellae of chaleopyrite* Also small rods of tetrahedrite are 

exsolved i n the bornite. which often cross with chaleopyrite lamellae* 

producing star shapes. Tetrahedrite i s also segregated around the edges 

of the bornite* 

Tetrahedrite occurs i n section A4* associated with native bismuth* 

bismuth t e l l u r i d e s * and gold (flg*10)» The tetrahedrite appears to be con­

temporaneous with these minerals, as no evidence of replacement was obtained. 

These two occurrences of tetrahedrite probably represent two 

stages of deposition. 

2* Faragenesls and Origin 

There are probably 4 stages of deposition represented i n t h i s 

deposit* These are as follows: 

1* s a f f l o r l t e * n l c c o l l t e * c o b a l t i t e * arsenopyrlte* and quarts 

(the quartz continuing)* 

2. Bornite* chaleopyrite, tetrahedrite* and molybdenite* 

3* Hedleylte* j o s e l t e B* native bismuth* native gold* and t e t r a ­

hedrite. 

4. Carbonates* 

The sequence of deposition of these minerals i s shown i n figure 13* 



S a f f l o r l t e i i 

l i c c o l l t e i i 

Cobaltite \ i 

Arsenopyrlte « - » 

Bornite • ' 

Chaleopyrite i J 

Tetrahedrite i j 

Molybdenite , , 

Joselte B t . t 

Hedleylte > i 

Bismuth i » 

Gold i i 

Te trahedr i te i 

Carbonate 

Cfrxarts t 

T ma ^ 

F i g , 13: Sequence of Deposition of Minerals 



The f i r s t stage of mineralisation i s probably closely r e l a t e d to 

the metamorphism* occurring just after metamorphism. The f i r s t minerals 

to be deposited were the cobalt* n i c k e l * end iron arsenides; s a f f l o r l t e * 

n l c c o l l t e * c o b a l t i t e and arsenopyrlte* These were probably deposited con­

temporaneously* with some overlapping and replacement as shown i n figure 13 

and 14* These minerals are a l l h l g i temperature* being deposited above 

Tetrahedrite 

F i g # 14: Paragenetic Relationship of the Sulfides* 

The cobalt* n i c k e l * iron arsenides were followed by the deposition 

of chaleopyrite* bornite* tetrahedrite and molybdenite* The chaleopyrite 

and bornite were deposited contemporaneously with exsolutlon of chaleopyrite 

and tetrahedrite along the (111) planes of bornite* The chalcopyrite-bornite 

exsolutlon Indicates a temperature of deposition i n excess of 475°C* 

Molybdenite was deposited s l i g h t l y l a t e r and replaces the chaleopyrite* 
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The occurrence of molybdenite l a t e r than the chaleopyrite suggests that this 

stage of ore deposition was at a temperature of at l e a s t 500°C. The para* 

genetic r e l a t i o n s h i p of the sulfides Is shown i n figure 14, 

The deposition of the sulf i d e s was followed by the simultaneous 

deposition of native bismuth* native gold* hedleylte, j o s e l t e B and 

tetrahedrite* There appears to be no overlapping of deposition i n these 

minerals* The graphic intergrowth of native gold and native bismuth Is 

suggestive of unmixing* The gold and bismuth were probably i n s o l i d solu­

tion and unmixed on cooling* 

Quarts was probably introduced with the f i r s t stage of mineral i s * * 

tion and continued throughout* Much of the mineralisation i s c l o s e l y 

associated with the carbonates, which i s replaced by the various ore 

minerals* The f i n a l mineralisation was the Introduction of a l a t e r stage 

of carbonates* In many places* stringers of carbonate are shown cutting 

both the ore minerals and the other gangue minerals* 

The f i r s t two stages of mineralisation took place at temperatures 

i n excess of 500°C* Since a l l the minerals In the t h i r d stage can also 

be h i g i temperature, I t seems l i k e l y that this i s a high temperature deposit* 

The mineralisation occurs i n a skarn c l o s e l y associated to igneous intrusions* 

The deposit i s * thus* a high temperature contact metamorphic deposit, closely 

associated with the carbonates* which Is replaced by the various ore minerals» 

The f i n a l mineralisation was the introduction of a l a t e r stage of carbonates. 

In many places, stringers of carbonate are shown cutting both the ore 

minerals and tho other gangue minerals» 

The f i r s t two stages of mineralisation took plaoe at temperatures 

i n excess of 600°C» Since a l l the minerals In the t h i r d stage ean-a3^e 

be high temperature* I t seems quite l i k e l y that this Is a hypo thermal type 

of deposit* 



24. 

B I B L I O G R A P H Y 

1* Camsell* C* <J.5,C, Memoir 2* 1910. 

2. Freeland* D.P.* B r i t i s h Colombia, Minister of Mines* Annual Reports, 

1917, P,205* 1928, P,257, 

3. Hughes* E,B#* B r i t i s h Columbia, Minister of Mines, Annual Reports* 
1950-51-52-53-54# 

4 # Short* M.H.* Microscopic Determination of the ore minerals* T.S.G.S** 

B u l l 914. 

5 # Thompson* R.M.* The t e l l u r l d e Minerals and their Occurrence i n Canada, 

Am, Mineral., v o l , 34* F,342-382, 1949, 

6. Uytenbogaardt* W.* Tables for microscopic I d e n t i f i c a t i o n of Ore 

Minerals* Princeton* Princeton University Press* 1951» 

7. Warren* H.V. and Peacock* M.A., Hedleylte, a new bismuth t e l l u r i d e 

from B.C.* with notes on wehrlite and some bismuth-tellurium a l l o y s , 

Univ. Toronto Studies, Geol. Ser., 49, P.55-69. (1945). 




