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M i n e r a l o g r a p h l c Study o f Ores from 

Maid o f E r i n C l a i m , R a i n y H o l l o w , B. 

G e n e r a l ( 1 , p. 42) 
The Maid o f E r i n C l a i m i s i n the Squaw Creek, R a i n y 

H o l l o w a r e a of the A t l i n M i n i n g D i v i s i o n , A c c e s s t o the a r e a 

i s "by a r o a d known as the Hai n e s "Cut - O f f " w h i c h l i n k s Haines 

A l a s k a on Lynn Canal w i t h t h e A l a s k a Highway. 

M i n e r a l Mountain a t e l e v a t i o n s between 3 , 2 0 0 and 3 , 7 0 0 f e e t . 

C o n n e c t i o n i s made between t h e c l a i m and t h e Haines Road by 

3 i m i l e s of t r a c t o r r o a d , now i n d i s r e p a i r . 

when t h e c l a i m was l o c a t e d . I t has l a i n i d l e s i n c e 1 9 2 8 . Be

tween t h e y e a r s 1911 and 1922, 157 t o n s of ore y i e l d i n g 7 7 , 6 5 3 

l b s . of copper, 5,843 oz. o f s i l v e r , and 6. oz. o f g o l d , were 

s h i p p e d t o Tacoma. 

The r o c k s exposed on t h e c l a i m are q u a r t i z i t e s , 

m a r b l e , and a r g i l l i t e of P e r m o - c a r b o n i f e r o u s age, s k a r n which 

r e p l a c e s m a i n l y marble, q u a r t z d i o r i t e which p a r t o f a batho-

l i t h , a s m a l l body of d i o r i t e , and one o f gofcfe*Te>, ore has been 

found i n l i g h t - g r e e n medium-grained s k a r n composed m a i n l y o f 

y e l l o w i s h - g r e e n a n d r a d i t e g a r n e t and w h i t e m o n t i c e l l i t e ; i n 

w h i t e , r u s t y w e a t h e r i n g f i n e - g r a i n e d s k a r n c o n s i s t i n g c h i e f l y 

o f m o n t i c e l l i t e and c a r b o n a t e ; i n green medium-grained s k a r n 

composed e s s e n t i a l l y of dar k - g r e e n ^ o i s i t e and y e l l o w i s h - g r e e n 

The Maid of E r i n l i e s on t h e sou t h - w e s t e r n s l o p e o f 

C o n s i d e r a b l e development work has been done s i n c e 1903 
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a n d r a d i t e g a r n e t ; i n w h i t e medium- g r a i n e d s k a r n c o n s i s t i n g 

m o s t l y o f d i \ p s i d e ; and i n l i g h t - g r e y c o a r s e - g r a i n e d skarn com

posed p r i n c i p a l l y o f w o l i a s t o n i t e and c a l c i t e . P r a c t i c a l l y no 

m i n e r a l i z a t i o n has been found i n the abundant, l i g h t - b r o w n f i n e 

g r a i n e d type of ska r n t h a t c o n s i s t s m a i n l y of a n d r a d i t e g a r n e t , 

or i n t h e r a r e r , c o a r s e - g r a i n e d v a r i e t y composed of bu f f - e o & o u r 

ed c l i n o z o i s i t e and pink and green i d o c r a s e . 

The main problem p r e s e n t e d by t h e Maid o f E r i n o re i s 

the occurence of s i l v e r , w h i c h averages about 60 oz. per t o n . 

No s i l v e r m i n e r a l had been found i n p r e v i o u s s e c t i o n s , and no 

s i l v e r m i n e r a l s were found i n the ni V e s e c t i o n s d e s c r i b e d here, 

except f o r a v e r y minor amount o f n a t i v e s i l v e r found i n o x i d 

i z e d m a t e r i a l . S e c t i o n s were take n from s i x specimens. 

One p o l i s h e d s e c t i o n was made from each of specimens 

2, 3 and 5 . Two s e c t i o n s were made from each of specimens 1, 

4 and 6, which showed v a r i a t i o n i n m i n e r a l c o n t e n t w i t h i n the 

i n d i v i d u a l specimens. 

D e t e r m i n a t i o n s of m i n e r a l s and t h e i r p a r a g e n e s i s 

The f o l l o w i n g m i n e r a l s , l i s t e d i n t h e i r apparent 

o r d e r o f p a r a g e n e s i s , were found i n t h e s e c t i o n s . 

S p h a l e r i t e 
S o m i t e 
L i n n a e l t e - p o s i t i o n i n sequence d o u b t f u l . 
C h a l c o c i t e - w h i t e c h a l c o c i t e and r i m s of "b l u e 

c h a l c o c i t e " . 
W i t t i c h e n i t e 
C h a l c o p y r i t e 
C h a l c o c i t e - p r o b a b l y " b l u e c h a l c o c i t e " o f super 

gene o r i g i n . 
O o v e l l i t e 
S i l v e r - (?) 



S p h a l e r i t e 

S p e c t r o g r a p h i c a n a l y s i s gave t h e f o l l o w i n g elements 

f o r s p h a l e r i t e from s e c t i o n two. 

Bismuth 
Cadmium 
Copper 
I r o n 
Manganese 
S i l v e r 
Z i n c 
C o b a l t 

t r a c e + 
t r a c e +• 
t r a c e + 
t r a c e ++ 

? 
major 
t r a c e *• 

The s p h a l e r i t e g i v e s normal e t c h r e a c t i o n s but does 

no t show i n t e r n a l r e f l e c t i o n w i t h i n c l i n e d l i g h t from t h e carbon 

- a r c lamp. Absence of i n t e r n a l r e f l e c t i o n may be due t o man

ganese i n s o l i d s o l u t i o n . As shown i n F i g . 4, the s p h a l e r i t e 

e x h i b i t s s t r a i g h t , a n g u l a r boundarys embayed by b o r a i t e , and 

t h e r e f o r e i s c o n s i d e r e d t o be p r i o r t o b o r n i t e , and t h e e a r l i e s t 

o f t h e m i n e r a l assemblage. 



F i g . 2 - B o r n i t e - c h a l c o c i t e F i g . 3 - B o r n i t e - c h a l c o c l t e 
g r a p h i c t e x t u r e , w i t h w i t - g r a p h i c t e x t u r e . Dark gr e y -
t i c h e n i t e , l i g h t e s t g r e y . b o r n i t e ; medium g r e y - c h a l c o -

c i t e ; l i g h t g r e y - w i t t i c h e n i t e . 
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S o m i t e and C h a l c o c i t e 

B o r n i t e and c h a l c o c i t e c o m p r i s e d about 7 0 ^ o f t h e 

m e t a l l i c m i n e r a l s found i n the s e c t i o n s , B o r n i t e predominates 

somewhat over c h a l c o c i t e . B o r n i t e and c h a l c o c i t e o c c u r almost 

i n v a r i a b l e i n t h e s e s e c t i o n s as g r a p h i c i n t e r g r o w t h s . Much of 

t h e i n t e r g r o w t h i s more o r l e s s r e g u l a r , as i n F i g . 1, showing 

c o n t r o l of t h e t e x t u r e by c l e a v a g e d i r e c t i o n s of t h e b o r n i t e , 

0 ( 1 1 1 ) ; b u t t h e i r r e g u l a r t e x t u r e o f F i g . 2 and F i g . 3 i s more 

p r e v a l e n t . The c h a l c o c i t e - b o r n i t e b o u n d a r i e s a r e i n v a r i a b l y 

marked by r i m s of " b l u e N j h a l c o c i t e " , c h a l c o c i t e c o n t a i n i n g b o r 

n i t e i n s o l i d s o l u t i o n ( 2 , p . 7 8 ) . 

In F i g . 1, the c h a l c o c i t e appears t o o r i g i n a t e from 

a v e i n i n the lower l e f t o f t h e a r e a . Edwards (p. 103) s t a t e s : 
nG-raphic t e x t u r e s r e s u l t i n g from replacement can f r e 

q u e n t l y be r e c o n g i z e d from t h e i r a s s o c i a t i o n w i t h v e i n s o f the 

metasome t r a v e r s i n g t h e h o s t . They are t y p i f i e d by g r a p h i c 

i n t e r g r o w t h o f b o r n i t e and c h a l c o c i t e ( F i g s . 123, 124), c o n c e r n 

i n g whose o r i g i n t h e r e has been much c o n t r o v e r s y . " 

F i g . 2 shows c l e a r l y t h a t b o t h c h a l c o c i t e and b o r n i t e 

are p r e s e n t i n e xcess of the i n t e r g r o w t h . Edwards s t a t e s : ( p . 1 0 3 ) 

"A f u r t h e r f e a t u r e o f such replacement i n t e r g r o w t h s i s 

t h a t b o t h component m i n e r a l s may be p r e s e n t i n e x c e s s of t h e i n 

t e r g r o w t h , whereas i n e u t e c t i c o r e u t e c t o i d i n t e r g r o w t h s , o n l y 

one component may be i n e x c e s s of the e u t e c t i c . " 

As s t a t e d p r e v i o u s l y "blue c h a l c o c i t e " forms r i m s be

tween w h i t e c h a l c o c i t e and b o r n i t e wherever they have a common 
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boundary. These r i m s are v i s i b l e i n F i g - 2 by c l o s e e x a m i n a t i o n 

but e t c h i n g w i t h KCN has a c c e n t u a t e d the r i m s i n F i g . 3 by d i f 

f e r e n t i a l e t c h i n g . 

R e g a r d i n g "blue c h a l c o c i t e " r i m s , Edwards s t a t e s : 

(P. 78) 
"Blue c h a l c o c i t e a l s o , can form as a p r o d u c t of super-

gene r e p l a c e m e n t , and i s o f t e n found as a narrow zone s e p a r a t 

i n g w h i t e c h a l c o c i t e from t h e b o r n i t e i t i s r e p l a c i n g . " 

The e v i d e n c e p r o v i d e d by the t h r e e f e a t u r e s c i t e d 

above, p l u s t h e s i m i l a r i t y of t e x t u r e s i n F i g s . 1 and 2 and 

F i g s . 123 and 124 o f Edwards from s e c t i o n s of ore from North. 

L y e l l , which Edwards b e l i e v e s t o be due t o supergene r e p l a c e 

ment o f b o r n i t e by c h a l c o c i t e , argue s t r o n g l y f o r replacement 

o r i g i n of the g r a p h i c t e x t u r e s i n t h e Maid o f E r i n specimens. 

o 
W i t t i c h e n i t e /lt>*J~ dJU^t^X . 

W i t t i c h e n i t e o c c u r s i n a l l t h e s e c t i o n s , r e p l a c i n g 

c h a l c o c i t e . F i g . 3 shows t h a t w i t t i c h e n i t e r e p l a c e d the normal 

w h i t e c h a l c o c i t e and t h e r i m s o f "blue c h a l c o c i t e " w i t h e q u a l 

ease. 

The e t c h r e a c t i o n s of t h e w i t t i c h e n i t e d i f f e r e d from 

t h o s e of C o l q u i . J i r c a , Peru i n b e i n g c o m p l e t e l y n e g a t i v e t o mer

c u r i c c h l o r i d e , and g i v i n g a s l i g h t s t i p p l e d t a r n i s h w i t h p o t a s 

sium h y d r o x i d e , whereas t h a t from C o l q u i j i r e a gave s l i g h t l y 

l i g h t brown t a r n i s h w i t h m e r c u r i c c h l o r i d e , and was n e g a t i v e t o 

potassium h y d r o x i d e . ( S h o r t , p. 142) 



C h a l c o p y r i t e 

C h a l c o p y r i t e was found o n l y i n s e c t i o n 5 . Throughout 

the s e c t i o n i t was i n v a r i a b l y a s s o c i a t e d w i t h c h a l c o c i t e , p r e s 

ent as v e r y i r r e g u l a r a r e a s i n the c h a l c o p y r i t e , of , 0 5 mm or 

l e s s , 

W i t h i n the one l a r g e a r e a of c h a l c o p y r i t e (4 mm), the 

c h a l c o c i t e a r e a s form a f r i n g e o f about 104 mm w i d t h , p a r a l l e l 

i n g t h e boundary between c h a l c o p y r i t e and b o r n i t e , and l y i n g 

w i t h i n t h e c h a l c o p y r i t e . The s m a l l a r e a s of c h a l c o c i t e show 
op 

d i s t i n c t a n i s o t r ^ s a s m from grey t o b o r n i t e p i n k , and have sim

u l t a n e o u s e x t i n c t i o n over a r e a s up t o 1.2 mm. Elsewhere t h r o u g h 

out t h e s e c t i o n t h e r e are numerous s m a l l a r e a s of c h a l c o p y r i t e 

(0.2 - .02 mm) always i n a s s o c i a t i o n w i t h c h a l c o c i t e . I n t h e s e 

a r e a s a l s o , where two o r more s e p a r a t e a r e a s of c h a l c o c i t e are 

found i n one g r a i n of c h a l c o p y r i t e , t h e y e x h i b i t s i m u l t a n e o u s 

e x t i n c t i o n . T h e r e f o r e th e c h a l c o c i t e a r e a s are c o n s i d e r e d t o be 

replacement remnants, and t o have been i n t r o d u c e d b e f o r e t h e 

c h a l c o p y r i t e . 

L i n n a e i t e 

L i n n a e i t e was determined, by e t c h r e a c t i o n s , w h i c h c o r 

responded w i t h the e t c h r e a c t i o n s f o r l i n n a e i t e as g i v e n by 

Short (p. 143). I t comprises a v e r y minor p o r t i o n of s e c t i o n s 

l a , l b , and 2, i n g r a i n s r a n g i n g i n s i z e up t o 16X/-

A l l g r a i n s are i n c o n t a c t w i t h t h e gangue m i n e r a l s 

w h i ch form about 50^ of t h e s e s e c t i o n s , and w i t h e i t h e r c h a l c o c 

i t e - b o r n i t e t e x t u r e or s p h a l e r i t e . L i n n a e i t e appears t o have 



entered, along boundaries between gangue and the early formed 

minerals sphalerite and bornite. The mutual r e l a t i o n s do not 

show whether the replacement of bornite by chalcocite, and sub

sequently replacement of wittichenite by chalcocite preceeded 

or followed introduction of l i n n a e i t e . 

In polished section the l i n n a e i t e i s r e a d i l y d i s t i n g ¬

uished from the associated minerals by i t s creamy white colour, 

p i t t e d surface, high r e l i e f above the copper minerals and sphal

e r i t e , and tendency to show c r y s t a l forms which appear to be 

sections of orthorhombic c r y s t a l s . 

Chalcocite ("blue chalcocite") 

Chalcocite with a grey-blue colour d i s t i n c t from that 

of normal white chalcocite was seen in sections 2 and 3, where 

i t occurs in veins traversing w i t t i c h e n i t e . It occurs in sec

tions l a , l b , as i r r e g u l a r replacements of normal chalcocite, 

and i s related to fractures. 

X-ray analysis by Dr. R, M. Thompson confirmed that 

t h i s occurence i s chalcocite and not digenite. This chalcocite 

exhibits an unusual fibrous texture with polarized l i g h t . The 

darker colour suggests that i t has bornite in s o l i d solution and 

i s "blue chalcocite". The fracture r e l a t i o n s h i p and fibrous 

texture indicate a supergene o r i g i n . 

C o v e l l i t e 

C o v e l l i t e occurs in large d i s t i n c t fractures with gan-

gue (probably c a l c i t e ) i n section 5» The c o v e l l i t e i s very fine 

grained and exhibits the f i e r y red anisotropism t y p i c a l of covel 
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l i t e . I t i s q u i t e e v i d e n t l y o f supergene o r i g i n . 

S i l v e r (?) . 

Three g r a i n s o f an i s o t r o p i c s i l v e r - w h i t e m i n e r a l 

(too s m a l l , about .01 mm, f o r i d e n t i f i c a t i o n ) were seen i n sec

t i o n 5. The band specimen showed much m a l a c h i t e s t a i n , so t h a t 

t h i s was p r o b a b l y supergene s i l v e r such as r e p o r t e d by Dr. Wat

son (p. 4 4 ) , 

D e s c r i p t i o n s o f i n d i v i d u a l s e c t i o n s 

S e c t i o n 1(a)' 

M e t a l l i c m i n e r a l s l a r g e l y g r a p h i c b o r n i t e - c h a l c o c i t d 

t e x t u r e w i t h w i t t i c h e n i t e r e p l a c i n g c h a l c o c i t e . Some i r r e g u l a r 

a r e a s o f "b l u e c h a l c o c i t e " . 

S e c t i o n 1 ( b) 

S i m i l a r t o 1(a) but w i t h l i n n a e i t e on upper and lower 

b o r d e r s . 

S e c t i o n 2 

S p h a l e r i t e i s t h e predominant m i n e r a l . The b o r n i t e -

c h a l c o c i t e t e x t u r e i s v e r y i r r e g u l a r i n t h i s s e c t i o n , w i t h b o r 

n i t e p r e d o m i n a t i n g . Some " b l u e \ h a l c o c i t e " o c c u r s v e i n i n g w i t 

t i c h e n i t e , and l i n n a e i t e o c c u r s i n t h e l o w e r - l e f t c o r n e r . 

S e c t i o n 3 

The m e t a l l i c m i n e r a l s a r e l a r g e l y b o r n i t e - c h a l c o c i t e 

t e x t u r e w i t h w i t t i c h e n i t e r e p l a c e m e n t . "Blue c h a l c o c i t e " i s 

seen v e i n i n g w i t t i c h e n i t e on t h e lo w e r margin of the s e c t i o n . 

S e c t i o n 4 ( a ) 

M e t a l l i c m i n e r a l s o f t h i s s e c t i o n are com p r i s e d o f 

file:///halcocite
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about h% b o r n i t e , 2% s p h a l e r i t e , 20% c h & l c o c i t e , w i t h 10$ 
c 

w i t t t e c h e n i t e . 

S e c t i o n 4 ( b ) 

S p h a l e r i t e c o n s t i t u t e s o n l y about 5^ o f the s e c t i o n , 

but i s o t h e r w i s e s i m i l a r t o 4 ( a ) . S p h a l e r i t e was i r r e g u l a r l y 

d i s t r u b u t e d i n specimen NO. 5. 

S e c t i o n 5 

T h i s s e c t i o n i s much s t a i n e d by m a l a c h i t e , and i s 

the o n l y s e c t i o n c o n t a i n i n g c h a l c o p ^ f y r i t e . B o r n i t e i s the pre 

dominant m e t a l l i c m i n e r a l . C h a l c o c i t e o c c u r s i n the c h a l c o p y 

r i t e and i n b o r n i t e , but not as a g r a p h i c t e x t u r e . 

S e c t i o n 6 ( a ) 

B o r n i t e i s the predominant m e t a l l i c m i n e r a l , w i t h 

minor c h a l c o c i t e and w i t t i c h e n i t e . G r a p h i c o o r n i t e - c h a l c o c i t e 

t e x t u r e c o n s t i t u t e s a minor p o r t i o n o f thfe s e c t i n n . On t h e 

l e f t margin of t h i s s e c t i o n i s an occurence o± w i t t i c h e n i t e as 

a f i n e l i n e t r a v e r s x n g b o r n i t e , a p p a r e n t l y r e p l a c i n g b o r n i t e 

a l o n g a c l e a v a g e d i r e c t i o n . W i t t i c h e n i t e a l s o o c c u r s i n the 

s e c t i o n i n areas up t o 1 mm. r e p l a c i n g c h a l c o c i t e . 

S e c t i o n 6 ( b) 

L a r g e l y b o r n i t e - c h a l c o c i t e t e x t u r e w i t h b o r n i t e p r e 

dominant, and some w i t t i c h e n i t e . Some s p h a l e r i t e i n a r e a s up 

t o 4 mm-occurs on t h e upper m a r g i n . There are a l s o a few 

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

C o n c l u s i o n 

I f t h e w r i t e r i s c o r r e c t i n c o n s i d e r i n g the g r a p h i c 
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t e x t u r e o f b o r n i t e and o h a l c o c i t e as b e i n g due t o supergene r e 

placement o f b o r n i t e by c h a l c o c i t e , then the m i n e r a l assemblage 

of t h e Maid of E r i n ore i s d e r i v e d by h y d r o t h e r m a l (raesotherm-

a l ?) i n t r o d u c t i o n of s p h a l e r i t e , b o r n i t e and p o s s i b l y l i n n a e i t e 

w i t h supergene i n t r o d u c t i o n o f c h a l c o c i t e , w i t t i c h e n i t e , c h a l 

c o p y r i t e , c o v e l l i t e , " b l u e c h a l c o c i t e " , and s i l v e r . 

I n support of t e r m i n g c h a l c o p y r i t e as supergene, 

o t h e r than t h a t i t d e f i n i t e l y r e p l a c e s c h a l c o c i t e w h i ch i s 

termed supergene, i t may be n o t e d t h a t c h a l c o p y r i t e o c c u r s o n l y 

i n s e c t i o n 5 , which was o x i d i z e d m a t e r i a l . 

A n other, and more l i k e l y p o s s i b i l i t y i s t h a t the ore 

of s e c t i o n 5 d i f f e r e d from t h a t of t h e o t h e r s e c t i o n s i n h a v i n g 

p r i m a r y b o r n i t e , c h a l c o c i t e , and c h a l c o p y r i t e , f o l l o w e d by de

velopment o f supergene c o v e l l i t e and s i l v e r (no g r a p h i c t e x t u r e 

was developed) and may be c o n s i d e r e d as a s e p a r a t e type of o r e . 
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