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ABSTRACT 

S r i c k s e n -Ashby Mines i s l o c a t e d on Mt. 
B r i c k s e n three m i l e s from Tulsequah, B r i t i s h Columbia. 
F i v e m i n e r a l i z e d showings i n s i l i c i f i e d limestone 
were sampled i n 1963. S e c t i o n s were cut from f o u r t e e n 
hand specimens, p o l i s h e d , and examined under the 
microscope. One t h i n s e c t i o n was cut f o r microscopic 
a n a l y s i s of gangue m i n e r a l s . The m i n e r a l s i d e n t i f i e d 
are: p y r r h o t i t e , m a r c a s i t e , s p h a l e r i t e , galena, s t e r n ­
b e r g i t e , meneghinite, t e t r a h e d r i t e , c a l c i t e , q u a r t s , 
rhoddinite, and b o u l a n g e r i t e . Most of the m i n e r a l s are 
disseminated i n s i l i c a t e s . Textures are replacement 
type. X-Ray a n a l y s i s confirmed the presence of galena, 
the d e p o s i t i s mesothermal open space and replacement 
type. 



INTRODUCTION 

L o c a t i o n : 
Ericksen-Ashby Mines are l o c a t e d on the n o r t h 

end of MT. E r i c k s e n about three m i l e s east of T u l s e ­
quah i n the Taku R i v e r area of B r i t i s h Columbia. The 
areas sampled range i n e l e v a t i o n from 2500 f e e t to over 
4000 f e e t . Number 1 showing i s at3800 f e e t ; Number 2 at 
4500 f e e t ; Number 3 at 3100 f e e t ; and Number 5 at 2500 

f e e t . H o r i z o n t a l range i s approximately 3300 f e e t . 
General Geology: 

The s t r u c t u r e of Mt. E r i c k s e n c o n s i s t s of an 
a n t i c l i n e formed by Pre-Permian greenstones and a r g i l l i t e s 
a band of s i l i c i f i e d Permian l i m e s t o n e , which i s about 
200 f e e t t h i c k ; and an o v e r l y i n g T r i a s s i c s e r i e s of v o l -
c a n i c s c o n s i s t i n g of t u f f s , graywackes, and a r g i l l i t e s . 
The a x i s of the a n t i c l i n e plunges to the south about 
30°, and s t r i k e s N 30°W. A v e r t i c a l quartz monzonite 
dyke extends i n a north-south l i n e along the east side 
of the mountain. Near the contact w i t h the dyke and the 
limestone i s a l a r g e m i n e r a l i z e d zone c o n s i s t i n g of heavy 
b l a c k manganese and red l i m o n i t e s t a i n s . T h i s zone i s 
exposed on the si d e of a g l a c i a t e d c i r q u e . 

Seven separate m i n e r a l i s e d areas were l o c a t e d 
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on the mountain; most are on the n o r t h s i d e , and a l l 
are c o n f i n e d to the limestone. They are g e n e r a l l y 
l e n t i c u l a r i n form, and are ap p a r e n t l y c o n t r o l l e d by 
shearing along bedding planes i n the lime s t o n e . I t i s 
f e l t t h a t the limestone was s i l i c i f i e d p r i o r t o f o l d i n g , 
and t h a t pressures d u r i n g u p l i f t caused shearing along 
c e r t a i n more pure qfuartz beds. This shearing was f o l l o w e d 
or accompanied by the i n j e c t i o n of m i n e r a l i z i n g f l u i d s . 
Evidence f o r the continued movement along the bedding 
planes i s i n d i c a t e d by the a l t e r n a t i n g l a y e r s of s p h a l e r ­
i t e and galena i n some of the showings. Most of the v e i n s 
are formed by open space f i l l i n g . 
General: 

The samples examined i n t h i s r e p o r t c o n s i s t of 
f o u r t e e n hand specimens from f i v e separate m i n e r a l i z e d 
v e i n s on the p r o p e r t y . These were taken by the author 
d u r i n g the summer of 1963. P o l i s h e d s e c t i o n s were made 
from each of the hand samples to determine d i f f e r e n c e s 
i n mineralogy from one area to another. Assay r e s u l t s 
i n d i c a t e d much h i g h e r s i l v e r , l e a d , and z i n c values i n 
Number 1 showing than i n other areas. 
H i s t o r y : 

Ericksen-Ashby p r o p e r t y was f i r s t staked i n 
1929 by Cha r l e s E r i c k s e n and Chuck Ashby. Assessment 
work was done i n succeeding years by p r o s p e c t o r s . I n 

1931 COMING© d r i l l e d one hole on the east s i d e of the 
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mountain "below the l a r g e Number 2 showing. No ore was 
encountered i n t h i s h o l e . The author mapped and sampled 
the p r o p e r t y i n 1963• 

A mineralographic r e p o r t was prepared by 
A.N.Bahan i n 194-9 on the Ericksen-Ashby prospect as a 
p r o j e c t i n mineralography at the U n i v e r s i t y of B r i t i s h 
Columbia. F i v e p o l i s h e d s e c t i o n s were examined and the 
f o l l o w i n g minerals r e p o r t e d : 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 , C h a l c o p y r i t e , Tetrahed-
r i t e , B o u l a n g e r i t e , and C a l c i t e . Some of these have 
been confirmed i n t h i s r e p o r t , w h i l e new ones have been 
d e t e c t e d . 

MEGASCOPIC ANALYSIS 
Most of the hand samples are covered w i t h 

heavy dark red l i m o n i t e and v a r y i n g amounts of b l a c k 
manganese oxid e . Disseminated s u l f i d e s are found i n 
a l l f r e s h l y broken s u r f a c e s , j-'hese c o n s i s t c h i e f l y of 
p y r r h o t i t e i n d i c a t e d by i t s bronze y e l l o w c o l o r , hard­
ness D, and weak magnetism; and galena i n d i c a t e d by i t s 
s t e e l grey c o l o r , hardness B, and c u b i c cleavage. Most 
of the specimens are q u i t e s m a l l havdng a volume of 3~ 

4- cubic i n c h e s . 
fhe sample from Number 1 v e i n c o n s i s t s of mas­

s i v e g r a n u l a r galena. P r e s h l y broken s u r f a c e s are n o t a b l y 
i s 

l a c k i n g i n l u s t e r ; and the galena -Q&G d u l l grey g e n e r a l l y 
darkening w i t h time. O x i d i z e d s u r f a c e s are b l a c k . The 
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sample g i v e s a dark "black s t r e a k . These f e a t u r e s i n ­
d i c a t e the presence of s i l v e r i n galena. 

MICROSCOPIC ANALYSIS 
Se c t i o n s were cut from each of the f o u r t e e n 

hand samples, p o l i s h e d , and examined under the r e f l e c t i n g 
microscope. The f o l l o w i n g m i n e r a l s were i n d e n t i f i e d by 
mic r o s c o p i c a n a l y s i s : 

P y r r h o t i t e ^e;]_„x
s 

P y r r h o t i t e was found i n a l l the samples except 
those from Number 1 and Number 3. I t was the e a r l i e s t 
m i n e r a l t o be formed, and has been r e p l a c e d by sub­
sequent m i n e r a l s . I t occurs mainly as disseminated 
g r a i n s ranging i n s i z e from .5 - 10mm 
I d e n t i f i c a t i o n - Brownish cream c o l o r , hardness D-, poor 

p o l i s h , strong a n i s o t r o p i s m w i t h c o l o r s ranging 
from l i g h t grey to brown, and weak magnetism. 

Et c h t e s t s - Negative 
Microchemical t e s t s - Fe 
Marc a s i t e F e S 0 

M a r c a s i t e i s found i n minor amounts i n some of 
the samples, but occurs c h i e f l y as replacements along 
f r a c t u r e s i n p y r r h o t i t e where i t has a d i s t i n c t zoned 
t e x t u r e . Grains vary i n s i z e from .2 - 1mm. 
I d e n t i f i c a t i o n - pale brass y e l l o w c o l o r , hardness E+, axi 

st r o n g a n i s o t r o p i s m w i t h c o l o r s ranging from 



y e l l o w to b l u e . 
E t c h t e s t s - HNO, s t a i n s brown to i r i d e s c e n t w i t h slow 

e f f e r v e s c e n c e . 
PLcrochemical t e s t s - Pe 
S p h a l e r i t e SnS 

S p h a l e r i t e occurs c h i e f l y as bands i n Number 1 
showing. I t i s found as s m a l l disseminated g r a i n s i n 
galena i n p o l i s h e d s e c t i o n . S i z e ranges from 1 - 8mm. 
I d e n t i f i c a t i o n - gray c o l o r , poor p o l i s h , hardness C-, 

brownish-yellow i n t e r n a l r e f l e c t i o n , and 
a s s o c i a t e d m i n e r a l s . 

Galena PbS 
Galena occurs i n massive g r a n u l a r form i n 

Number 1 showing, and as disseminated g r a i n s elsewhere. 
I t r e p l a c e s s p h a l e r i t e . a n d m a r c a s i t e . G r a i n s i z e 1 - 10mm 
I d e n t i f i c a t i o n - White c o l o r , good p o l i s h , hardness B, 

i s o t r o p i s m , t r i a n g u l a r surface p i t s , and X-ray 
a n a l y s i s . * 

S t e r n b e r g i t e Ag^S Fe^Se 
S t e r n b e r g i t e i s the main s i l v e r - b e a r i n g m i n e r a l . 

I t occurs as minute i n c l u s i o n s along cleavage planes i n 
galena, and on c o n t a c t s between galena and s p h a l e r i t e . 
G r a i n s i z e ranges from .01 - ^mm. 
I d e n t i f i c a t i o n - s l i g h t pleochroism w i t h c o l o r ranging 

from galena white to l i g h t brown, hardness B, 
very s t r o n g a n i s o t r o p i s m from y e l l o w i s h grey 

* See Appendix I 
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to brown, p r i s m a t i c t e x t u r e under crossed 
n i c o l s , and a s s o c i a t e d m i n e r a l s . 

Etch t e s t s - HNO, fumes t a r n i s h brown, EC1 fumes t a r n i s h 
s l o w l y , E e C l ^ s t a i n s surface brownish to b l u i s h 
i r i d e s c e n t , KOH s t a i n s d i f f e r e n t i a l l y i r i d e s c e n t 
w i t h changing c o l o r s f o r two minutes. Others 
n e g a t i v e . 

Microchemical t e s t s - Ee 
T h i s mineral was very d i f f i c u l t to i d e n t i f y . 

Repeated attempts to get a mierochem t e s t f o r s i l v e r 
were u n s u c c e s s f u l i n s p i t e of the f a c t t h a t s i l v e r 
assays from massive galena are q u i t e h i g h . An X-Ray 
a n a l y s i s was a l s o u n s u c c e s s f u l . 
Meneghinite 4PbS S b ^ , / \ f\ 

Meneghinite occurs as v e r t i c a l l y s t r i a t e d 
prisms r e p l a c i n g galena along cleavage p l a n e s . G r a i n 
s i z e ranges from 5 - lOmicrons. 
I d e n t i f i c a t i o n - s l i g h t g r e e n i s h c o l o r a g a i n s t galena, 

p o l i s h i n g hardness l e s s than galena, strong 
a n i s o t r o p i s m l i g h t grey to s t e e l b l u e . 

E t c h t e s t s - HNO^effervesces, surface s t a i n s b l a c k , HC1 
fumes t a r n i s h . Others n e g a t i v e . 

Microchemical t e s t s - Gu, Sb 
T e t r a h e d r i t e ( G u , F e ) 1 2Sb^S 1^ 

T e t r a h e d r i t e i s the main s u l f i d e present i n 
Number $ showing where i t occurs i n s l i g h t l y massive 
form. I t i s a l s o found more disseminated i n Numbers 2 
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and 5>« I t apparently accounts f o r the low s i l v e r 
v a lues i n these areas. 
I d e n t i f i c a t i o n - "brownish o l i v e grey c o l o r , i s o t r o p i s m , 

hardness D, and dark brown to b l a c k s t r e a k . 
E t c h t e s t - HNO-zfumes t a r n i s h brown. Others n e g a t i v e . 

3 

Microchemical t e s t s - Ee, Cu, Sb 
B o u l a n g e r i t e 5PbS 2Sb£,S^ 

Bou l a n g e r i t e i s found only i n one specimen 
from Number 3 showing where i t occurs i n f i b r o u s form 
f i l l i n g a f r a c t u r e i n t e t r a h e d r i t e and q u a r t z . C r y s t a l s 
range i n s i z e from .3-lmm. 
I d e n t i f i c a t i o n - pale y e l l o w i s h white c o l o r , f i b r o u s t e x t u r e , 

hardness B+, and st r o n g a n i s o t r o p i s m w i t h c o l o r s 
from white to brownish grey. 

E t c h t e s t s - HNO^ e f f e r v e s c e s , s u r f a c e s t a i n s b l a c k . A c t i o n 
slow i n s t a r t i n g . Others n e g a t i v e . 

Microchemical t e s t s - Pb, Sb 
G-angue M i n e r a l s 

The main gangue mi n e r a l i s quartz ( S U ^ ) % 
although a l a r g e amount of rhodonite (MnSiO^) i s a l s o 
present.* C a l c i t e i s a minor m i n e r a l i n the ores. I t 
r e p l a c e s galena, t e t r a h e d r i t e , and s t e r n b e r g i t e , but i s 
r e p l a c e d by l a t e r s i l i c a t e s . 

*See Appendix I I 
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ORDER OF ABUNDANCE 

The mine r a l s l i s t e d i n order of t h e i r 
abundance are as f o l l o w s : 

Number 1 showing Number 2 showing 
70% Galena 30% S i l i c a t e s 
10 S t e r n b e r g i t e 25 P y r r h o t i t e 
10 S p h a l e r i t e 20 S p h a l e r i t e 

5 M a r c a s i t e 15 T e t r a h e d r i t e 
3 MenegMnite 10 Galena 
2 C a l d i t e TOT 

ltxr 

Number 3 showing Number 5 showing 
S i l i c a t e s 70% S i l i c a t e s 

35 T e t r a h e d r i t e 10 Galena 
20 M a r c a s i t e 10 P y r r h o t i t e 

9 Galena 5 M a r c a s i t e 
1 B o u l a n g e r i t e 5 T e t r a h e d r i t e 

100 

TEXTURES 
Textures are mainly repalcement type. M a r c a s i t e 

r e p l a c e s p y r r h o t i t e along f r a c t u r e s forming zoned blebs 
i n the o l d m i n e r a l . Galena r e p l a c e s s p h a l e r i t e ; and 
S t e r n b e r g i t e r e p l a c e s galena at co n t a c t s w i t h s p h a l e r i t e 
and along cleavage planes. Meneghingffe r e p l a c e s galena 
forming s t r a i t e d prisms along cleavage planes i n the l a t t e r . 
T e t r a h e d r i t e r e p l a c e s galena, m a r c a s i t e , and p y r r h o t i t e . 
C a l c i t e r e p l a c e s galena, s t e r n b e r g i t e , t e t r a h e d r i t e , and 
mar c a s i t e . Quartz and rhodonite r e p l a c e a l l the e a r l i e r 
formed m i n e r a l s . B o u l a n g e r i t e f i l l s an open f r a c t u r e i n 
t e t r a h e d r i t e and q u a r t z . 
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PANGENESIS 

The probable sequence of events i s as f o l l o w s : 
l . E r a c t u r i n g and opening of spaces along 

bedding i n s i l i c i f i e d l i mestone. 
2 . I n j e c t i o n of mi n e r a l - b e a r i n g hydrothermal 

s o l u t i o n s . 
3 . D e p o s i t i o n of p y r r h o t i t e . 
4 . S l i g h t change i n chemical balance of s o l u t i o n s 

r e s u l t i n g i n a l t e r a t i o n of some p y r r h o t i t e 
t o m arcasite. 

5. D e p o s i t i o n of s p h a l e r i t e , galena, s t e r n b e r g i t e , 
meneghinite, and e x c i t e . 

6. C e s s a t i o n of m i n e r a l i z a t i o n i n r e g i o n of Num­
ber 1 v e i n . 

7. Continued movement i n other a?eas r e s u l t i n g 
i n d e p o s i t i o n of t e t r a h e d r i t e , c a l c i t e , a n d 
s i l i c a t e s . 

8. L a t e r f r a c t u r i n g i n r e g i o n of Mumber 3 v e i n 
w i t h d e p o s i t i o n of b o u l a n g e r i t e . 

These events may be presented by a Van der Veer diagram: 

S*f Li 
MfiftCPSrTe 



TXPE OF DEPOSIT 
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The m i n e r a l s and g e n e r a l geology of E r i c k s e n -
Ashby Mines i n d i c a t e t h a t t h i s i s a medium temperature 
hydeothermal open space and replacement v e i n d e p o s i t . 
P y r r h o t i t e was probably d e p o s i t e d over 500°^, w h i l e 
b o u l a n g e r i t e , s t e r n b e r g i t e , and meneghinite were deposited 
below 300°C. 



F i g u r e 1. X 60 Number 5 Showing 

Zoned marcasite r e p l a c i n g p y r r h o t i t e along f r a c t u r e s 

LEGEND 

P y r r h o t i t e ( g J Quartz O 
O' Marcasite 



F i g u r e 2 , X 100 Number 1 Showing 
Galena r e p l a c i n g marcasite and s p h a l e r i t e . 
S t e r n b e r g i t e r e p l a c i n g galena along cleavage 
pl a n e s . 

O 
LEGEND 

Mar c a s i t e I f i j Galena 

O p h a l e r i t e S t e r n b e r g i t e 



F i g u r e 3- £ 100 Number 1 Showing 

S t e r n b e r g i t e r e p l a c i n g galena along cleavage 
p l a n e s . L a r g e s t c o n c e n t r a t i o n s are on c o n t a c t s 
w i t h s p h a l e r i t e . C a l c i t e i s the l a s t m i n e r a l 
t o form. 

LEG-END 

Galena 



F i g u r e 4 . X 100 Number 1 Showing 

Meneghinite r e p l a c i n g Galena along cleavage planes 

LEGEND 

Ste r n b e r g i t e ! ) Galena 

Meneghinite 



F i g u r e 5« X 60 Number 3 Showing 
T e t r a h e d r i t e r e p l a c e s m a r c a s i t e . C a l c i t e and 
quarts r e p l a c e a l l the e a r l i e r formed m i n e r a l 

LEGEND 

Marc a s i t e f \\ c m^:'t-O 
Galena Quartz 

T e t r a h e d r i t e 
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F i g u r e 6. X 60 Number 3 showing 
F i b r o u s b o u l a n g e r i t e f i l l s f r a c t u r e i n t e t r a h e d r i t e 
and q u a r t z . 

LEGEND 

Bo u l a n g e r i t e 



Appendix I 

X-Ray A n a l y s i s : 4371 Cr/V f i l t e r 

I L R L+R 20 0 d Spacing 

10 347 739 1086 392 1.96 341 
10 ^16 771 1087 4"=. 5 2.28 296 
1 30S OQO / 1087 477 2.39 283* 

1 2Q4 792 1686 498 2.49 272* 

1 288 800 1088 512 2.56 265* 
q 212 874 1086 662 3.31 210 

8# 146 942 1088 796 3.98 178 

1 138 948 1086 810 4 .05 176* 

125 964 1088 845 4.23 174 

These r e s u l t s c o n f i r m the presence of Galena. An 
attempt was made to analyze S t e r n b e r g i t e , but the g r a i n s 
were too small t o be e x t r a c t e d by themselves. Thus Galena 
was the only m i n e r a l r e v e a l e d i n the X-Ray examination. 
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Appendix I I 

Thin S e c t i o n A n a l y s i s : 
The f o l l o w i n g minerals were i d e n t i f i e d by o p t i c a l 

methods u s i n g a t h i n s e c t i o n prepared from one of the hand 
samples; 

c o l o r l e s s 
no cleavage 
no tw i n n i n g 
very low r e l i e f 
o p t i c a l l y (+) 
low b i r e f r i n g e n c e .009 
u n i a x i a l + i n t e r f e r e n c e f i g u r e 

pale y e l l o w i s h , p i n k i s h . g r e e n i s h , 
( c o l o r v a r i e s ) 
r e l i e f medium-hi^h n>balsam 
o p t i c a l l y (+) 2V=60° 
cleavage paral.3 e l 110 
b i r e f r i n g e n c e .013-^027 
e x t i n c t i o n angle 25 

Rhodonite appears to comprise a l a r g e p a r t of the 
gangue m i n e r a l s a s s o c i a t e d w i t h the ore and i s probably the 
source f o r the b l a c k manganese s t a i n s t h a t are found on 
the samples and i n the v e i n s . 

Quartz-
S i 0 o 

Rhodonite-
MnSiO, 
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