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«OLpftT 409 

Introduction 

This report deals with the minerology revealed i n 

hand specimens and pol ished sections of ore from the P e l l a i r e 

group of mineral c la ims , Toseko Lake, B r i t i s h Columbia. The 

mode of occurrence of the veins i s quite s imi lar to that of 

other veins occuring on the east flank of the Ooast Range 

bathol i th* The presence of two t e l l u r i d e s and the suspected 

presence of another makes the minerology of the P e l l a i r e 

group rather unique* 

The study of these sections was c a r r i e d out as part 

of the course i n minercclography given by Dr* H*Y* Warren, 

Univers i ty of B r i t i s h Columbia. 

A cknowle dgme nts 

The wr i ter wishes to thank Dr. H* V. Warren and 

Dr* R* M* Thompson for procuring the suites of specimens 

worked on f and for the guidance and ins truct ions given* 

Apprec iat ion must also be expressed for the work 

of Bob McCtfasson, a fellow student who c a r r i e d out a 

spectroscopic ana l y s i s on a specimen, the resu l t s of which 

are incorporated i n this report* 

^HEfiAL SEOLOgY 

The P e l l a i r e property i s located i n the C l i n t o n 

Mining d i v i s i o n , about s ix miles southwest of the south end 

of Toseko Lake* Development work on the claim* is being 
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c a r r i e d out by P e l l a i r e Mines Limi ted , a subsidiary of Quebec 

Gold f i n i n g Corporation of Ontario* 

The property i s about 120 miles from Vancouver as 

the crow f l i e s , and may be reached by motor road from 

?/Illiams Lake* 

The showings on the c la im l i e close to the eastern 

contact of the Coast Eange b a t h o l i t h , where sediments and 

volcanics of Mesozaic age are intruded by the b a t h o l i t h i c 

complex of igneous rocks, mainly Jurass ic i n age. The veins 

on the P e l l a i r e c la ims , f ive in number are approximately 

p a r a l l e l to and on the south side of the south east-north west 

trending contact* 

A l l the veins are in plutonic rocks except a small 

port ion of No* 5 vein that runs an undetermined length into 

the volcanics* The veins vary from a few inches to about 2 

feet in width and some can be traced for about 500 feet along 

the s tr ike* In general the dip i s about 4 5 ° north east , 

toward the contact* 

GENE HAL MINEKALOGY 

MacrosooPie Examination 

A report on the mineralogy of th is ore would not be 

complete without a b r i e f descr ipt ion of the hand specimen. 

Secondary minerals that were not observed under the microscope 

were found i n the hand specimen with the a i d of a hand lens* 

The meta l l i c sulphide content of the ore i s very 

small in the specimens worked and the content of sulphide 

would not great ly exceed 1 per cent* The sulphides present 
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occur i n white , s r y s t a l l i n e , vugy quartz* Granular masses of 

chalcopyri te form nearly a l l of two hard specimens* 

Malach i t te , secondary, a f ter chalcopyri te occurs as i r r e g u l a r 

streaks and coatings in some samples* A small amount of 

azur i t e may he seen, leading one to suspect the presence of 

t e t rahedr i t e • On c a r e f u l examination of freshly broken 

samples one can see t iny lustrous specks up to 1 m*m* in 

length that are quite s e c t i l e , the wri ter beliaves this to 

be hessite* 

The ore weathers to a t y p i c a l l imonite s ta in near 

the surface* Samples that came from a f a i r depth are 

weathered to a b lu i sh-b lack color* The b lu i sh -b lack mater ia l 

i s concentrated i n cracks and nugs in the quartz , and i n some 

cases forms a f a i r l y continuous coating* While breaking 

specimens for pol ished sections a piece of the b lu i sh material 

about ^ inch long and l /8 inch wide was found i n the quartz* 

The outside of the mater ia l was weathered to a sooty, soft 

black res idue, a head test for manganese proved negative* 

Breaking off a b i t of the mater ia l and inspect ing i t under the 

binocular microscope led the wr i ter to believe the material 

was mostly azur i te* A spectroscopic analys i s of the supposed 

azur i t e showed the fol lowing to be present i n order of 

abundance: Ou*, A g * , Te • , B i . f Pe • , Si and Pb. This might 

indicate the presence of^bismeth t e l l u r i d e that was not 

observed under the microscope* A piece of the material can 

be found accompanying the pol ished sections* 
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Descr ipt ion of Sections 

Six sections were made from Superpanner t ips and 

middlings* P r i o r to Superpanning about 10 pounds of "high" 

grade ore and 15 pounds of "low" grade ore were reduced to 

minus 100 mesh* The two products were tabled separately* A 

magnetic separation was then made by Dr* H* M* Thompson, the 

r e s u l t i n g sections are: 

No* 1* Low grade magnetic t i p 

Ho* E* Low grade non magnetic t i p 

Ho* 3« High grade non magnetic t ip 

No* 4* High grade magnetic t i p 

No* 5* High grade non magnetic t i p 

No* 6* High grade non magnetic middling 

Of these sections Ho* 1, No* 4 f No* 5 and No* 6 are 

the best* Section Ho* 1 contains mostly hessi te and p y r r h o t i t e , 

No* 4 p y r r h o t i t e , hess i t e , some c h a l c o p y r i t e , sphaleri te and 

t e t r a h e d r i t e , No* 5 chalcopyri te and hes s i t e , No* 6 

c h a l c o p y r i t e , te trahedri te and sphalerite* 

Considerable d i f f i c u l t y was experienced in f inding 

pieces of ore that contained enough sulphide to be use fu l i n 

micro scopic study* 

Sections No's 7 to 13 show the mode of occurrence 

and re la t ions of the sulphides and gangue • Section No* 7 

shows s p h a l e r i t e , t e trahedr i te and a l t a i t e , No* 9 shows 

e « h e d r a l grains of p y r i t e , Ho* 10 sphaleri te and chalcopyri te* 

The remainder of the sections show very l i t t l e * 
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Microscopic Examination  

Chalcopyrite 

This mineral occurs as granular weathered masses i n 

surface samples, and as scattered grains i n quartz and 

s p h a l e r i t e , and as ve in le t s i n quartz* The scattered grains 

vary from a minute size up to about 900 microns* The surface 

of the chalcopyri te i s general ly p i t t e d and weathered as can 

be seen i n sect ion Ho* 5* The p i t s are c i r c u l a r to oblong 

in shape and generally less than 25 microns across* In some 

grains at least 50 per cent of the surface i s covered with 

the smal l , dark, c i r c u l a r p i t s . These p i t s appear to have 

resul ted from the weathering out of he s s i t e , as hessite can 

be seen i n some of the grains of chalcopyri te* Rounded blebs 

of very blue c o r e l l i t e up to 150 microns i n diameter can be 

seen replac ing chalcopyri te* 

FyrrftgUfre 

Isolated grains i n the quartz appear to contain a l l 

the pyrrhat i t e* The mineral i s best observed i n sect ion P* 1* f 

the low grade magnetic t ip* Here the grains occur general ly 

as rounded shapes about 400 microns i n diameter* Hessite 

occurs as rounded blebs up to about 25 microns across and 

may cover nearly a l l of the surface of the pyrrhat i te* Some 

of the pyrrhat i t e shows no hessite whatsoever but these grains 

are very few* 

This mineral occurs as e « h e d r a l to subhedral grains 
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200 microns i n size* Many grains show a r i n g of l imonite or 

a fragment of l imonite attached to the edge* In sect ion So* 5 

blebs of hessi te about 15 microns in diameter occur in p y r i t e . 

Snhaler i te 

This mineral can be seen i n considerable abundance 

in sect ion P. 10. Here i t occurs f i l l i n g microscopic 

i r r e g u l a r fractures i n quartz as scattered disseminations, 

and as i r r e g u l a r masses enclosing blebs of c h a l c o p y r i t e . 

Tetrahedri te 

This mineral occurs as small disseminations i n 

quartz* In sect ion No* 7 i t occurs cut t ing sphaler i te* 

Hessite 

The presence of hessite was observed as dissemin­

at ions i n quartz , but more t y p i c a l l y i n egg shaped inc lus ions 

i n cha lcopyr i t e , pyr i te and pyrrhat i t e* The inc lus ions are 

general ly from 20 to 50 microns i n the ir largest diameter* 

Ve in le t s of gold can be seen in i n d i v i d u a l pieces of hessi te 

i n sect ion P* 1* The ve in l e t s are very close together about 

5 microns wide and up to 25 microns long and are general ly 

p a r a l l e l to one another* 

As can be seen i n sect ion No* 5 hessite weathers 

more read i ly than the other mater ia l s , the chalcopyrite and 

pyr i t e are p r a c t i c a l l y unaltered while the inc lus ions of 

hess i te i n them remain as weather p i t s* This tendency to 

a l t e r read i ly may explain the high s i l v e r content of the 

spectrographed r e s i d u a l material and the fact that high values 
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i n s i l v e r and gold are found i n the b lu i sh -b lack quartz* 

That the values i n gold and s i l v e r are higher i n the b l u i s h -

black weathered quartz than i n the limonite stained mater ia l 

i s surpr i s ing* This appears to be the reverse of what i s 

normally found i n weathered outcrops, the b lu ish stained 

quartz came from below the l imonite upper p o r t i o n , and contains 

high values where as assays on the weathered outcrop are 

reported to be quite low* This fact has a d irec t bearing 

upon successful prospecting as a deposit of considerable value 

could be overlooked because values are not found in the 

weathered outcrop* The weathering of hessi te appears to be 

quite complex, however i t would appear that unless the hessite 

contains native gold neg l ig ib l e values would be obtained from 

a l imonite outcrop* 

A l t a i t e 

In sect ion No* 7 pieces of th is mineral up to 1 m*m* 

long and •§• m*m wide may be seen* The surface of the mineral 

i s quite tarnished and could eas i ly be overlooked unless 

touched with a neddle, the weight of which is s u f f i c i e n t to 

scratch the surface* Apparently the a l t a i t e f a i l e d to po l i sh 

as i t s surface i s below the l e v e l of the quartz , i n which i t 

occurs i n fractures and openings. The d e s c r i p t i o n , "some-what 

s e c t i l e n i s borne out by the occurrence, a needle may be pushed 

into the mineral but when the needle i s bent the mineral 

fractures* Numerous micro-chemical tests gave pos i t ive 

react ion for lead and te l lur ium* A micro-chemical test for 

gold was c a r r i e d out on the a l t a i t e * Several priamatic 
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pleochroic c r y s t a l s resul ted i n d i c a t i n g tlie presence of some 

go ld# 

The presence of native gold veining hessite has 

already been mentioned* In sections made from the super-

panner t i p small b i t s of free gold were seen* The bulk of the 

gold appears to be associated with hessite* In sect ion No.5 

a speck of gold was seen i n l imonite surrounding anenhedral 

g r a i n of p y r i t e . The gold could have been l e f t behind a f ter 

the weathering of the hessite that enclosed i t or may have 

been associated with the pyr i te* 

The fol lowing minerals were found and are l i s t e d 

below i n order of abundance 

chalcopyri te 

pyrrhot i te 

pyr i te 

sphaler i te 

hess i te 

a l t a i t e 

te trahedri te 

Secondary minerals 

l imonite 

malachite 

azur i te 

comtfLlite 
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Deposit ion of the minerals appear to have taken 

place i n four stages* 

1* quartz and pyr i te 

2* Tetrahedr i te , s p h a l e r i t e , c h a l c o p y r i t e , pyrrhot i te 

and quartz . 

3* Hess i t e , a l t a i t e and gold 

4* Secondary minerals* 

Chalcopyrite and sphaler i te were deposited 

s imultaneously, te trahedri te and pyrrhot i te c lose ly followed 

the deposit ion* Hessite in some cases appears simultaneous 

with chalcopyri te and ,pyrrhot i te and in others as replacement 

of these two minerals* Cold was deposited la ter than the 

t e l l u r i d e and can he seen ve in ing hessite* 

Two ages of quartz can read i ly he seen i n ha*d 

specimens* Small c rys ta l s of the younger quartz have grown 

at an angle to the larger crys ta l s of the older quartz* 

Grinding to minus 200 mesh and cyanidat ion of the 

concentrate should give a high recovery on th i s ore* As the 

values occur i n very small disseminated p a r t i c l e s hut are 

much higher i n spec i f i c grani ty than the gangue, fine grinding 

would give a good gravi ty separation* 

Considerable d i f f i c u l t y has been encountered i n the 

m i l l i n g of t e l l u r i d e ores* It might be necessary to roast the 

concentrates and f loat the cyanide t a i l s * M e t a l l u r g i c a l tests 

would be required to see i f th is i s necessary* 
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OOHOLUSIONS 

The presence of hessi te even i n very small amounts 

i n a deposit w i l l add considerably to i t s value* Dana reports 

hess i te to contain approximately 60 per cent s i l v e r and up to 

5 per cent g o l d . In the P e l l a i r e group native gold is found 

with the hessite hence great ly increas ing i t s importance and 

value* 

T e l l u r i d e deposits d i f f e r minera log ica l ly from other 

precious metal deposits i n that'the metal l ic mineral content 

i s very low. 

The low assays from the limonite outcrop can 

probably he explained lay th© ready weathering and unstable 

nature of the hess i t e . The gold l e f t behind i n the l imonite 

i s that which occurred as free gold associated with the 

h e s s i t e , what became of the gold contained in the hessi te is 

d i f f i c u l t to say. Lindgren {P.880) shows that i n the presence 

of M.N.Og and sodium chlor ide waters gold can be carr i ed away 

in s o l u t i o n . Sodium chlor ide waters are present i n nearly 

a l l l o c a l i t i e s and M-.H.Dg may be present in the Pe l la i raore 

as indicated by stains on the quartz . The gold i s redeposited 

at a depth where the concentration of ferrotfs sulphate from 

the weathering of pyr i t e i s s u f f i c i e n t to cause p r e c i p i t a t i o n . 

This resu l t s i n a r i c h zone below the limonite outcrop. This 

type of reac t ion could account for the depth d i s t r i b u t i o n of 

the P e l l a i r e va lues . If the concentrations of BU JS Og, sodium 

chlor ide waters and f e r r i c sulphate from pyr i te were not 
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great enough some of the larger p a r t i c l e s of gold might he 

l e f t behind i n the weathered outcrop* 

Consideration of the above theory should be taken 

into account before condemning a property because of low 

values wi th in a short distance of the surface* 



ILLUSTRATIONS I 

For a l l drawings f i e l d diameter is 1800 microns 
magnif icat ion 10 Ox 

Section Mo. 1 

Hessite as rounded blebs replacing 
pyrrhot i te (pyrr . ) 

Section Mo. 1 

Sphaleri te and etthe&ral pyr i t e 
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S e c t i o n ft©• 2 S e c t i o n N o . 7 

H e s s i t e r e p l a c i n g p y r i t e A l t a i t e and 
• . Chalcopyrite i n f r a c t u r e s 

and v o i d s i n q u a r t z . 

S e c t i o n Mo. 7 S e c t i o n H o . 5 

C a v a l l i t e (Oo) r e p l a c i n g G o l d v e i n i n g h e s s i t e . 
G h a l c o p y r i t e C h a l c o p y r i t e and 

s p h a l e r i t e and c h a l c o p y r i t e 
and h e s s i t e 
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S p h a l e r i t e r e p X a e i n g a h a l c o p y r i t e 
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