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ABSTRACT 

This report i s a r e s u l t of a microscopic examination 
of p o l i s h e d s e c t i o n s prepared from samples of high grade ore 
from the Erickson-Ashby property i n the Taku R i v e r d i s t r i c t . 
These examinations were c a r r i e d out i n the mineralography 
l a b r a t o r y at the U n i v e r s i t y of B r i t i s h Columbia d u r i n g the 
s p r i n g term of the 1946-49 s e s s i o n . The f o l l o w i n g m e t a l l i c 
minerals were determined:- a r s e n o p y r i t e , p y r i t e , p y r r h o t i t e , 
s p h a l e r i t e , c h a l c o p y r i t e , t e t r a n e d r i t e , and boula n g e r i t e . 
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MINERALOGRAPHI OF THE ERICKSON-ASHBY PROSPECT 

INTRODUCTION 

P o l i s h e d s e c t i o n s were prepared from a s u i t e of ores 
from the Erickson-Ashfcy property* Five s e l e c t e d samples were 
cut, mounted i n demar, ground and p o l i s h e d f o r examination 
under the r e f l e c t i n g microscope. To determine the minerals 
the s e c t i o n s were examined under p o l a r i z e d l i g h t , etch t e s t s 
and micro chemical methods of mi n e r a l determination were used* 
The p o s s i b l e genetic r e l a t i o n s h i p s of the minerals were worked 
out and are o f f e r e d i n t h i s r e p o r t . 

L o c a t i o n 
The property i s l o c a t e d i n the Taku R i v e r Map Area 

i n the A t l i n Mining d i v i s i o n . The claims are s i t u a t e d about 
three and one-half m i l e s from Tuisequah on the no r t h end of 
E r i c k s o n Mountain* The snowings range from near r i v e r l e v e l 
to heights of ^000 f e e t * 

Tuisequah i s the nearest settlement and i s s i t u a t e d 
on the Taku R i v e r at the j u n c t i o n of four main routes of water 
t r a v e l * 

General Geology 
The group or claims are l o c a t e d on the n o r t h end of 

Mt* E r i c k s o n * They were staked by E r i c k s o n and Ashby i n 
September, 1929, and considerable work was done d u r i n g the 



three succeeding years. 

Mt # E r i c k s o n i s a narrow ridge w i t h very steep sides 
and above 2000 feet.exposure i s most continuous except f o r 
patches of t a l u s . The rocks are pre Permian sandy a r g i l l i t e s 
and q u a r t z i t e s o v e r l a i n by the S t i k i n e group of v o l c a n i c r o c k s . 
Between the two i s a sheet only a few f e e t t h i c k of Permian 
limestone. This sheet of limestone which may have been 
continuous before deformation now forms numerous discontinuous 
patches of very I r r e g u l a r shape. 

M i n e r a l i z i n g s o l u t i o n s appear to be of two d e f i n i t e 
types:- (I) Limestone rep^acment between the pre Permian and 
Mesozoic rocks, forming discontinuous blanket l i k e bodies. 

(2) Shear zone replacments i n the v o l c a n i c r o c k s . 

MINERALOGY 

Megascopic A n a l y s i s 

P y r i t e i s f a i r l y abundant i n the ore and the most 
common s u l f i d e observed. I t occurs i n massive form or i n very 
f i n e grains which have been somewhat c r y s t a l l i s e d i n t o very 
Small cubes not exceeding I m.m. i n g r a i n s i z e . 

A s i l v e r y grey f i b r o u s mineral having a hardness of 
2.5 and p r i s m a t i c cleavage i s present disseminated through the 
quartz gangue, however, does not occur i n the higher grade 
ores where quartz i s a minor c o n s t i t u e n t . 
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S p a l e r i t e i s present i n the massive form and as 
f a i r l y w e l l developed doaecahedral c r y s t a l s . I t i s e a s i l y 
recognized by i t s bro^wn c o l o r and streak, i t s hardness of 4, 
and adamantine l u s t e r . I t i s a s s o c i a t e d w i t h p y r i t e and the 
s i l v e r y grey s u l f i d e mentioned below. 

A massive s i l v e r y grey s u l f i d e having galena l i k e 
p r o p e r t i e s occurs i n the specimens where the quartz gangue i s 
nea r l y absent. I t i s as s o c i a t e d w i t h p y r i t e and s p h a l e r i t e 
and of equal importance. I t may be the massive v a r i e t y of the 
f i b r o u s m i n e r a l . 

Blue, green and i r r i d e s c e n t s t a i n s suggest the 
presence of primary copper. 

The i r o n s u l f i d e s have been weathered and leave a 
r u s t brown co a t i n g on the exposed sur f a c e s . 

Quartz i s the most common ©ague mineral but c a l c i t e 
occurs i n minor amounts. The quartz i s massive i n s e v e r a l 
specimens i n which i t i s the c h i e f mineral but i n others w e l l 
developed elongate hexagonal c r y s t a l were found, e.g. spec. 
E. A. 3. S u l f i d e s appear to f i l l the open spaces between the 
quartz c r y s t a l s . This c r i t e r i a suggests open space f i l l i n g 
and i s very suggestive of replacment t e x t u r e s . 

Microscopic A n a l y s i s 
The f o l l o w i n g minerals were determined by microscopic 

methods:- a r s e n o p y r i t e , p y r i t e , p y r r h o t i t e , quartz, s p h a l e r i t e , 
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c h a l c o p y r i t e , t e t r a h e d r i t e , b o u l a n g e r i t e , ana c a l c i t e . 

M inerals Present, ana How Determined 

P y r i t e FeS 

P y r i t e i s the most common s u l f i d e i n tne ore occurring 
i n massive form and l e s s commonly cubic c r y s t a l form. I t i s 
e a s i l y i-ecognized by i t s brass y e l l o w c o l o r , p i t t e a surface due 
to i t s r e s i s t a n c e to p o l i s h , negative etch r e a c t i o n s , i s o t r o p i s m 
and r e s i s t a n c e to s c r a t c h i n g . The massive p y r i t e i s w e l l 
f r a c t u r e d and the f r a c t u r e s have been healed by quartz ana l a t e r 
s u l f i d e s . The c r y s t a l l i n e p y r i t e has been fc&ly corrodea due to 
l a t e r s o l u t i o n s and the c r y s t a l s present though not p e r f e c t 
are very suggestive of p y r i t e cubes. I t i s a s s o c i a t e d w i t h a l l 
the other minerals present except f i b r o u s Douian&erite, c a l c i t e 
and t e t r a h e d r i t e . 

Arsenopyrite FeAsS 
The occurrence of t h i s m ineral i s minor probably aue 

to i t s replacment by l a t e r p y r i t e . I t s diamond shape, pinKisn 
wnite c o l o r , i n f e r i o r hardness -F, p o s i t i v e e t c h l t o HN03 ana 
strong anisotropism i s very d i s t i n c t i v e . I t a l s o occurs as 
t i n y rugged r e s i d u a l s i n p y r i t e which have almost completely 
replaced i t . 

P y r r h o t i t e FeS 
This mineral occurs i n two generations and i s thought 

to be l a t e r than pyrite,,possibly r e p l a c i n g i t . Skeleton cubic 
and doaecahedral o u t l i n e s suggest pseuaomorphs a f t e r p y r i t e . 
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In s e c t i o n E .A. 2, where quartz i s the c h i e f mineral present 
p y r r h o t i t e i s d i r e c t l y a s s o c i a t e d w i t h arsenopyrite and p y r i t e 
i s p r a c t i c a l l y absent. Most of the p y r r h o t i t e i s massive, i s 
very badly corroded and i r r e g u l a r and i t s borders appear to be 
remnants of p y r i t e . The mineral i s recognized by i t s moderate 
anisotroplsm, magnetic p r o p e r t i e s , smooth p o l i s h , hardness D 1 

orangy tan c o l o r , negative etch t e s t s and micro chem t e s t s f o r 
I r o n . 

P y r r h o t i t e i s a l s o present i n the form of l a t h s and 
elongate blebs as exsolved bodies i n s p h a l e r i t e where chalco-
p y r i t e a l s o occurs i n s o l i d s o l u t i o n . I t s occurrence i n t h i s 
form however i s minor. 

Quartz S102 
Two v a r i e t i e s of quartz are present described as 

f o l l o w s : - (I) Dark gray quartz 
(2) Watery l i g h t gray quartz 
The two v a r i e t i e s appear to be contemporaneous but 

the dark gray v a r i e t y i s the more common, occurs as h e a l i n g 
f r a c t u r e s i n p y r i t e and f i l l i n g open spaces i n corroded 
a r s e n o p y r i t e and p y r r h o t i t e . This v a r i e t y a l s o appears as 
w e l l developed euhedral hexagonal cross s e c t i o n s and elongate 
l a t h s . The open spaces between the c r y s t a l s nave been f i l l e d 
by l a t e r s u l f i d e s . 

S p h a l e r i t e ZnS 
Sphalerite«ilong wi t h bouiangarite is*second most 



common s u l f i d e i n the ores. I t occurs almost imvariably w i t h 
exsolved intergrowths of c h a l c o p y r i t e i n the s p h a l e r i t e along 
w i t h minor intergrowths of p y r r h o t i t e . S p h a l e r i t e i s found 
h e a l i n g f r a c t u r e s i n the e a r l y s u l f i d e s and f i l l i n g open spaces 
i n the c r y s t a l l i s e d quartz. I t s resinous i n t e r n a l r e f l e c t i o n 
i s very c h a r a c t e r i s t i c and along w i t h micro chem t e s t s f o r 
z i n c , i t s mouse gray c o l o r and negative etch r e a c t i o n s i t i s 
e a s i l y recognized. 

Chalcopyrite CuFeS 
This mineral occurs as exsoved intergrowths i n 

s p h a l e r i t e . These intergrowths are l a t h l i k e elongate s t r i n g * 
which appear to f o l l o w c r y s t a l boundaries, but i n most cases 
occur as minute blebs i n somewhat p a r a l l e l o r i e n t a t i o n , and 
are seen only unaer high m a g n i f i c a t i o n . Chalcopyrite i s 
recognized by i t s brass yellow c o l o r , i s o t r o p i s m , e a s i l y 
scratched w i t h needle having a hardness of C, micro chem t e s t s 
f o r copper and i r o n and i t s negative etch r e a c t i o n s . 

Tetrahedrite 5Cu^S. 2(Cu, Fe)S.2Sb*S 3 

T e t r a h e a r l t e i s a very minor c o n s t i t u e n t i n the ores 
and occurs only i n d i r e c t a s s o c i a t i o n w i t h f i b r o u s boulangerite 
and c a l c i t e . I t Is found i n s e c t i o n s E.A. I and E. A. 2 where 
quartz gangue i s prominent but does not occur w i t h the other 
massive s u l f i d e s . The mineral i s l i g h t gray m c o l o r w i t h a 
s l i g h t s u s p i c i o n of pink, i s i s o t r o p i c , has a hardness of C-
gave negative etch t e s t s and p o s i t i v e t e s t s f o r copper and 
antimony 9 An X-Ray however was r e q u i r e d anu i t s presence was 



confirmed. 

Boulangerite 5PbS.Sb.fcS3 
Boulangex-ite XB a vexy common s u l f i d e ana occurs 

i n two d i s t i n c t forms;- (I) A f i b r o u s v a r i e t y a s s o c i a t e d w i t h 
t e t r a h e d r i t e and disseminated through quartz and l a t e r c a l c i t e . 
I t i s found only i n sec t i o n s E.A. I and 2 where quartz i s the 
main m i n e r a l . 

(2) The massive v a r i e t y i s very common 
and occurs h e a l i n g f r a c t u r e s i n p y r i t e and r e p l a c i n g other 
s u l f i d e s as w e l l as quartz. 

A d i s t i n c t i v e c h a r a c t e r i s t i c of boulangerite i s i t s 
pleocnroism which gives tne appearance 01 two minerals being 
present, one impression i s galena white w i t h a s l i g h t s u s p i c i o n 
of pink while the other appears s l i g h t l y gray with a greenish 
suggestion. T r i a n g u l a r p i t s due to the p r i s m a t i c cleavage are 
f a i r l y common. The mineral i s galena white i n c o l o r ; i a 
a n i s o t r o p i c w i t h c o l o r s changing irom l i g h t gray to medium gray 
to a b l u i s h gi*ay; hardness of B; p o s i t i v e etch t e s t s to HCi, 
HNo.5 and negative to KOH which d i s t i n g u i s h e d rrom other lead 
antimony s u l f i d e s . Micro chem t e s t s y i e l d e d lead and antimony. 
X-Ray patterns taken of the powder proved the mineral to be 
b o u l a n g e r i t e # 

C a l c i t e CaC03 
C a l c i t e i s the l a t e s t mineral to oe deposited i n the 

d e p o s i t i o n a l sequence and i s seen r e p l a c i n g f i b r o u s boulangerite 
and t e t r a h e d r i t e . I t occurs only i n small amounts i n specimens 
E. A.I and E. A. 2. 

http://5PbS.Sb.fcS3
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L i s t of Sections anci Minerals Present 

S e c t i o n M i n e r a l s Present 
E.A. I P y r i t e i s the most common s u l f i d e ; arsenopyrite 

i s minor and i s present i n diamond shaped 
c r y s t a l s ; s p h a l e r i t e , c h a l c o p y r i t e f t e t r a h e d r i t e 
and massive boulangerite are very minor; 
f i b r o u s boulangerite f a i r l y common. 
Quartz i s the most common gangue and comprises 
about 70% of the s e c t i o n . Both v a r i e t i e s , 
dark gray and watery l i g h t gray quartz are 
present. C a l c i t e i s present i n small amounts. 

E.A.2(A-B) As above with the exception of p y r i t e which 
i s almost absent and p y r r h o t i t e i s the most 
common i r o n s u l f i d e . T e t r a h e r i t e and f i b r o u s 
boulangerite are both f a i r l y common i n t h i s 
s e c t i o n . 

E.A# ;> P y r i t e i s dominant; arsenopyrite minor; 
s p h a l e r i t e very common w i t h c h a l c o p y r i t e and 
a few l a t h s of p y r r h o t i t e i n e x s o l u t i o n . 
Massive b o u & g e r i t e i s very common. Both 
v a r i e t i e s of quartz are present w i t h the dark 
gray quartz c r y s t a l l i s i n g i n w e l l def i n e d 
hexagonal o u t l i n e s . 

E.A. 6 Massive p y r i t e and a few cubic c r y s t a l s are 
present; arsenopyrite present as diamond 
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P y r l t e , p y r r h o t i t e , a r s e n o p y r i t e , s p h a l e r i t e , 
t e t r a h e d r i t e and boulangerite a l l occur i n massive rorm ana 
t h e i r g r a i n s i z e s are too approxiamate to be worthy of mention. 

Paragenesis 

Arsenopyrite 
P y r i t e 
P y r r h o t i t e 
Quartz- Dark grey quartz 

Watery l i g h t gray 
quartz 

S p h a l e r i t e 
C h a l c o p y r i t e 
P y r r h o t i t e 
T e t r a h e d r i t e 
Boulangerite 
C a l c i t e 

Arsenopyrite appears to be the f i r s t m i neral that 
was deposited. I t appears i n many cases to be contemporaneous 
w i t h p y r i t e as they form mutual border r e l a t i o n s aha i n other 
cases they seem to graae i n t o each other, nowever, s u f f i c i e n t 
evidence was found where arsenopyrite wnich was badly corroded 
remained as r e s i d u a l remnants i n p y r i t e i n d i c a t i n g i t s r e p l a c -
ment by p y r i t e ( P l a t e I ) . P y r i t e replaced the arsenopyrite 
as explained above, i t was f o l l o w e d by a p e r i o d of f r a c t u r i n g 
l e a v i n g openings f o r l a t e r hydrothermal s o l u t i o n s . 

P y r r h o t i t e i s b e l i e v e to f o l l o w p y r i t e i n genetic 
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sequence. In s e c t i o n E.A.2 vague cubic and dodecahearal 
o u t l i n e s of p y r r h o t i t e suggest pseudomorphs a f t e r p y r i t e . 
Massive p y r r n o t i t e appears to be f i l l i n g vacancies of former 
p y r i t e which has been d i s s o l v e d and c a r r i e d away l e a v i n g outer 
rims of p y r i t e . I t appears that hydrothermal s o l u t i o n s have 
a l t e r e d the p y r i t e to p y r r h o t i t e except the small rims that 
are i n contact with quartz. This evidence though very suggest
iv e i s not very c o n c l u s i v e . 

The a r s e n o p y r i t e , p y r i t e , anu p y r r h o t i t e were badly 
corroded and i n a d d i t i o n the p y r i t e was h i g h l y f r a c t u r e d . These 
have been healed by quartz and replaced by l a t e r s u l f i d e s . 
Two d i s t i n c t v a r i e t i e s of quartz were then deposited, dark gray 
quartz which has c r y s t a l l i s e d i n part ana watery l i g h t gray 
qu a r t z . Both appear to oe contemporaneous i n d e p o s i t i o n a l 
sequence. Many euhedral hexagonal c r y s t i s of dark grey quartz 
are present which were l a t e r f i l l e d w i t h incoming s u l f i d e s 
suggest a loose c r y s t a l l i n e s t r u c t u r e which permitted the 
i n f l u x of tnese s u l f i d e s . In a d d i t i o n quartz has oeen i r a c t u r e a 
ana replaced by l a t e r s u l f i d e s . 

S p h a l e r i t e f o l l o w e d quartz during the d e p o s i t i o n . 
I t has f i l l e d and healed f r a c t u r e s i n the e a r l i e r i r o n s u l f i d e s 
and quartz having a l s o f i l l e d the openings between the quartz 
c r y s t a l s . Chalcopyrite and p y r r h o t i t e were formed contemporan
eously w i t h s p h a l e r i t e i n s o l i d s o l u t i o n . C halcopyrite seems 
to f o l l o w c r y s t a l boundaries i n s p h a l e r i t e and the blebs have 
aligftned themselves i n somewhat p a r a l l e l o r i e n t a t i o n . The 
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p y r r h o t i t e occurs as l a t h s or elongate blebs and are very few 
i n number # I t may be regarded as second generation p y r r h o t i t e 
since i t was formed at a l a t e r date than the e a r l i e r massive 
v a r i e t y . ( P l a t e #2) 

Tetrahedrite followed s p h a l e r i t e i n the genetic 
sequence. Although i t was not found r e p l a c i n g any of the 
e a r l i e r minerals i t has been replaced by l a t e r b o u l a n g e r i t e . 
P l a t e #3 i l l u s t r a t e s t h i s replacement # 

Fibrous and massive boulangerite replace the t e t r a h e 
d r i t e and i n most cases the f i b r o u s v a r i e t y has done the 
r e p l a c i n g . This may suggest that the f i b r o u s v a r i e t y was 
formed dur i n g the e a r l y c r y s t a l l i s a t i o n of b o u l a n g e r i t e and 
the massive v a r i e t y at a l a t e r stage. The massive form hits 
a l s o replaced s p h a l e r i t e and other e a r l i e r minerals and i n 
a d d i t i o n has f i l l e d i n f r a c t u r e s i n p y r i t e ana quartz and 
f i i i e a the open spaces between the quartz c r y s t a l s . ( P l a t e #4) 

C a l c i t e was the l a s t m i n e r a l to be deposited and i t 
i s seen r e p l a c i n g t e t r a h e d r i t e and l a t e r b o u l a n g e r i t e . (Plate #5) 

Conclusions 
1. The ores are apparently of hyarothermal intermediate 

temperature o r i g i n . 
2. Replacement and open space f i l l i n g have been the 

dominant processes i n the formation of the s u l f i d e ores. 
3. The e a r l y formed minerals l i k e a r s e n o p y r i t e and 

p y r i t e were shattered and f r a c t u r e d and were invaded along the 
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f r a c t u r e s "by younger minerals. 
4. Quartz gangue healed the f r a c t u r e s without 

r e p l a c i n g them. 
5 # Quartz was f r a c t u r e d d u r i n g a subsequent period 

w i t h l a t e r minerals f i l l i n g these f r a c t u r e s i n the quartz and 
the e a r l i e r i r o n s u l f i d e s and replaced the f r a c t u r e d m i n e r a l . 

6* The l a t e r s u l f i d e s f i l l e d open spaces between the 
quartz c r y s t a l s . 

7# The minerals i n the ore are f i n e to medium grained. 
b. P y r i t e , s p h a l e r i t e , and boulangerite are the c h i e f 

ore minerals present. 
9. Quartz i s the c h i e f gangue mineral with minor 

amounts of c a l c i t e . 
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P l a t e #1 
Section E.A. b1 

Remarks 
Arsenopyrite i s shown being replaced by p y r i t e , 

quartz has f i l l e d an open space i n the corroded p y r i t e and 
boula n g e r i t e i s r e p l a c i n g s p h a l e r i t e and f i l l i n g i n f r a c t u r e s 
i n the p y r i t e . 
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P l a t e #2. 
Section E.A. b 

Remarks 
S p h a l e r i t e i s seen r i l l i n g i n open spaces between the 

quartz c r y s t a l s , Chalcopyrite ana p y r r h o t i t e are i n e x a a l u t i o n 
w i t h s p h a l e r i t e , with the c h a l c o p y r i t e f o l l o w i n g c r y s t a l 
boundaries of s p n a i e r i t e . The blebs of c h a l c o p y r i t e have 
alighnea themselves i n p a r a l l e l o r i e n t a t i o n . Boulangerite 
i s seen beginning to replace t&e s p h a l e r i t e . 
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P l a t e § 3 
Section E.A. 2-B 

Remarks 
Tetrahedrite i n contact w i t h quarts i s being replaced 

by f i b r o u s b o u l a n g e r i t e . 



P l a t e #4. 
Section E.A. t> 

Remarks 

S p h a l e r i t e i s shown r e p l a c i n g p y r r h o t i t e and p y r i t e , 
and boulangerite i s r e p l a c i n g the s p h a l e r i t e . 
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,Plate #5. 
Sect i o n E.A. 2-A 

Remarks 
Boulangerite r e p l a c i n g t e t r a n e d r i t e followed by 

t n e i r replacment by c a l c i t e gangue. 
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