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G E O L O G Y 9 

M I N E R A L O G Y O F T H E P A R A D I S E M I N E  

W I N D E R M E R E , B . C . 

L O C A T I O N 

T H E P A R A D I S E M I N E IS I N T H E W I N D E R M E R E D I S T R I C T OF T H E 

G O L D E N M I N I N G D I V I S I O N I N S O U T H E A S T E R N B R I T I S H C O L U M B I A . T H E M I N E 

I S AT AN E L E V A T I O N OF E I G H T T H O U S A N D F E E T ON THE NORTHWEST S I D E OF 

T H E B A S I N AT T H E H E A D OF S P R I N G C R E E K , A S M A L L N O R T H E R L Y T R I B U T A R Y 

OF T O B Y C R E E K . T H E M I N E I S N I N E T E E N M I L E S BY ROAD FROM L A K E 

W I N D E R M E R E S T A T I O N OF T H E K O O T E N A Y C E N T R A L R A I L W A Y . T H E ROAD TO 

T H E P R O P E R T Y E X T E N D S FROM T H E S T A T I O N T H R O U G H T H E TOWN OF W L N D E R -

M E R E , E L E V E N M I L E S U P T O B Y C R E E K TO P L N E H U R S T , AND FROM T H E R E 

E I G H T M I L E S U P T H E S T E E P M O U N T A I N S I D E , I N A S E R I E S OF S W I T C H B A C K S , 

TO THE M I N E C A M P AT 7 , 4 5 0 F E E T E L E V A T I O N . 

H I S T O R Y 

T H E P R O P E R T Y WAS S T A K E D IN T H E SUMMER OF 1 8 9 9 A N D WAS 

T A K E N OVER BY H . C . HAMMOND OF T O R O N T O , I N 1 9 0 0 . D E V E L O P M E N T WORK 

WAS C A R R I E D ON A N D S H I P M E N T S OF ORE WERE MA DE T I L L 1 9 0 6 . FROM 

1 9 0 6 TO 1 9 1 4 T H E P R O P E R T Y L A Y I D L E BUT I N 1 9 1 5 WAS R E O P E N E D BY 

R . R A N D O L P H B R U C E A N D UNDER H I S M A N A G E M E N T T H E P R O P E R T Y WAS A 

S M A L L S T E A D Y P R O D U C E R T I L L 1 9 2 6 . I N 1 9 2 6 THE M I N E WAS P U R C H A S E D 



2 

BY T H E V I C T O R I A S Y N D I C A T E OF L O N D O N , E N G L A N D . I N 1 9 2 7 T H E 

E R E C T I O N OF A 5 0 - 7 5 TON C O N C E N T R A T O R WAS C O M M E N C E D . T H I S M I L L , 

W H I C H WAS L O C A T E D I N T H E B A S I N , WAS O P E R A T E D W I T H V A R Y I N G S U C C E S S 

A N D D I S A P P O I N T M E N T U N T I L T H E SUMMER OF 1 9 2 8 , WHEN E X P E R I M E N T A L 

WORK HAD D E M O N S T R A T E D A N D S O L V E D MOST OF T H E M E T A L L U R G I C A L D I F F I 

C U L T I E S . T H E M I N E A N D M I L L , H O W E V E R , WERE C L O S E D I N N O V E M B E R , 1 9 2 8 , 

A N D P A R T S OF T H E H E A V Y M I L L M A C H I N E R Y WERE M O V E D TO P l N E H U R S T , 

W H E R E IT WAS P R O P O S E D TO R E C O N S T R U C T THE M I L L . T H E G E N E R A L T R E N D 

OF A R E D U C T I O N I N THE P R I C E OF L E A D S T O P P E D T H I S R E C O N S T R U C T I O N 

A N D A L S O F O R C E D T H E C L O S I N G OF THE M I N E . I N 1 9 4 2 T H E S H E E P C R E E K 

G O L D M I N E C O M P A N Y P U R C H A S E O T H E P R O P E R T Y FROM T H E V I C T O R I A 

S Y N D I C A T E . D U R I N G T H E L A T T E R P A R T OF 1 9 4 2 A N D T H R O U G H T H E SUMMER 

OF 1 9 4 3 , T H E M I N E W O R K I N G S WERE C L E A N E D U P A N D RE T I M B E R E D . P R O S 

P E C T I N G FOR MORE ORE BY D I A M O N D D R I L L I N G WAS S T A R T E D I N S E P T E M B E R 

1 9 4 3 , A N D IT I S B E L I E V E D THAT T H I S D R I L L I N G W I L L C O N T I N U E I N 1 9 4 4 . 

G E N E R A L G E O L O G Y 

T H E C O U N T R Y R O C K OF T H E R E G I O N I N T H E V I C I N I T Y OF THE 

M I N E I N C L U D E A G R E A T T H I C K N E S S A N D V A R I E T Y OF U N F O S S I L I F E R O U S , 

M E T A M O R P H I C , S E D I M E N T A R Y R O C K S OF L A T E PR E C A M B R I A N A G E . T H E Y C O N 

S I S T OF Q U A R T Z I T E S , S L A T E S , M A G N E S I A N AND NON*»MAGNES I A N L I M E S T O N E , 

AND C O N G L O M E R A T E . T H E R O C K S C O M P R I S E TWO S E R I E S S E P A R A T E D BY A 

M A R K E D A N G U L A R U N C O N F O R M I T Y . T H E O L D E R OF T H E TWO IS T H E P U R C E L L 

S E R I E S , C O N S I S T I N G OF M A G N E S I A N L I M E S T O N E , S L A T E AND Q U A R T Z l T E . 

T H E Y O U N G E R I S T H E W l N D E R M E R E A N D C O N S I S T S OF TWO W E L L D E F I N E D 

D I V I S I O N S : T H E T O B Y C O N G L O M E R A T E A N D A N U P P E R KNOWN AS THE 

H O R S E T H i E F F O R M A T I O N , C O N S I S T I N G OF V A R I O U S C O L O R E D S L A T E S , Q U A R T Z I T E , 



P E B B L E 0 C O N G L O M E R A T E A N D N O N - M A G N E S I A N L I M E S T O N E . I N T R U S I V E I N T O 

T H E S E S E D I M E N T S ARE A G R E A T MANY S C H I S T O S E , G R E E N S T O N E D Y K E S A N D 

S I L L S OF D O U B T F U L A G E THAT A R E T H O U G H T TO BE P R E C A M B R I A N . T H E S E 

D Y K E S AND S I L L S A R E P A R T I C U L A R L Y A B U N D A N T I N T H E P A R A D I S E B A S I N , 

T H E N E A R E S T G R A N I T I C I N T R U S I V E TO T H E M I N E I S A P P R O X I M A T E L Y T W E L V E 

M I L E S NORTHWEST ON H O R S E T H I E F C R E E K , T H E R E ARE J U S T TWO G R A N I T I C 

I N T R U 6 I V E S I N T H E W T NDERME RE A R E A J T H E ONE ON H O R S E T H I E F C R E E K 

A N D T H E OTHER WEST OF F A R N H A M C R E E K , A T R I B U T A R Y OF H O R S E T H I E F 

C R E E K . 

S T R U C T U R A L G E O L O G Y 

T H E ORE D E P O S I T OCCURS I N THE G R E Y , S I L I C E O U S M A G N E S I A N , 

C R Y S T A L L I N E L I M E S T O N E OF T H E MOUNT N E L S O N F O R M A T I O N . T H E S T R U C 

T U R E S I N T H E P A R A D I S E B A S I N SHOW THAT THE B E L T I A N ROCKS HAVE B E E N 

F O L D E D I N T O A N T I C L I N E S A N D S Y N C L I N E S , S T R I K I N G NORTHWEST A N D 

P L U N G I N G A P P R O X I M A T E L Y T W E N T Y - F I V E D E G R E E S I N THAT D I R E C T I O N , 

T H E L I M E S T O N E B A N D , IN W H I C H T H E D E P O S I T O C C U R S , L I E S I N A 

M A J O R A N T I C L I N A L F O L D W H I C H HAS B E E N B R O K E N ON I T S WEST S I D E BY 

A F A U L T W I T H A OOWN THROW TO T H E W E S T . W L T H I N T H I S M A J O R F O L D 

ARE A NUMBER OF M I N O R F O L D S W H I C H HAVE G R E A T L Y F R A C T U R E D T H E 

L I M E S T O N E . 

T H E L I M E S T O N E ( 1 ) B E D S W I T H I N THE M I N E V A R Y I N C O L O R , 

T H I C K N E S S A N D H A R D N E S S . THE MOST P R E V A I L I N G COLOR I S B L U E - G R E Y 

B U T T H E R E A R E A N U M B E R OF DARK G R E Y TO B L A C K B E D S . T H E T H I C K N E S S 

OF THE B E D S R A N G E S FROM FOUR I N C H E S TO T W E N T Y - F O U R I N C H E S W I T H 

AN A V E R A G E T H I C K N E S S OF A B O U T F O U R T E E N I N C H E S . T H E H A R D N E S S 

( 1 ) M E A N S H E R E S I L I C E O U S M A G N E S I A N L I M E S T O N E 



SHOWS M A R K E D D I F F E R E N C E S , P A R T I C U L A R L Y NEAR T H E S L A T E C O N T A C T . A 

NUMBER OF L A Y E R S C O U L D NOT BE M A R K E D BY A K N I F E W H I L E A D J A C E N T 

L A Y E R S C O U L D BE S C R A T C H E D . T H E G E N E R A L S T R I K E A N D D I P OF T H E 

L I M E S T O N E B E D S ARE W I T H THE S T R U C T U R E W H I C H I S F O R T Y D E G R E E S N O R T H 

WEST A N D D I P P I N G T E N D E G R E E S TO F I F T Y - T H R E E D E G R E E S N O R T H E A S T . 

I N T E R B E D D E D W I T H THE L I M E S T O N E ARE A NUMBER OF B L A C K TO 

G R E Y B E D S OF S L A T E . T H E S E S L A T E B E D S ARE V E R Y L E N T I C U L A R AND 

R A N G E I N T H I C K N E S S FROM O N E - H A L F I N C H TO TWO F E E T . 

T H E ORE BODY AND THE C O U N T R Y ROCK ARE CUT BY A N U M B E R OF 

F A U L T S THAT HAVE A C L O S E A S S O C I A T I O N W I T H T H E B E D D I N G . ON T H E 

L O W E S T L E V E L , NEAR T H E N O . 2 O R E - B O D Y A NUMBER OF F A U L T S WERE O B 

S E R V E D O I P P I N G S I X T Y - F I V E TO E I G H T Y - F I V E D E G R E E S N O R T H E A S T . T H E S E 

F A U L T S ON S T R I K I N G T H E S L A T E O I D NOT P A S S T H R O U G H , BUT WERE D E 

F L E C T E D INTO THE S L A T E . O T H E R F A U L T S , H A V I N G F A I R L Y F L A T D I P S , 

HAVE CUT THE S L A T E B A N D S A N D T H E I R S H E A R I N G A C T I O N HAS E V I D E N T L Y 

D R A G G E D S L A T E W I T H THEM I N T O THE L I WEST ONE SO THAT NOW THE F A U L T 

P L A N E S ARE W E L L M A R K E D BY S E A M S OF B L A C K S L A T E G O U G E . A T H I N 

P O R O U S L A Y E R B E T W E E N T H E L I M E S T O N E B E D D I N G P L A N E S SHOWS THAT T H E R E 

HAS B E E N S L I P P I N G OF THE B E D S DUE TO F O L D I N G . T H E G E N E R A L I M 

P R E S S I O N O B T A I N E D WAS THAT F A U L T I N G HAS NOT D I S C O N N E C T E D THE ORE 

S H O O T S . 

J . F . W A L K E R , I N M E M O I R 1 4 8 ( C . G . S . P . 4 6 ) S T A T E S THAT 

H T HE O R E - B O D I E S OCCUR I N A G R E Y , S I L I C E O U S , M A G N E S I A N , C R Y S T A L L I N E 

L I M E S T O N E B E N E A T H THE U P P E R W H I T E Q U A R T Z I T E OF THE MOUNT N E L S O N 

F O R M A T I O N . " T H I S S T A T E M E N T IS T R U E WHEN A P P L I E D TO THE L I M E S T O N E 

B A N D I N T H E B A S I N B U T AT THE M I N E , C R O S S - C U T S D R I V E N INTO THE 

H A N G I N G W A L L , SHOW THAT I T I S A S T R I K I N G L Y U N I F O R M G R E Y C A L C A R E O U S 



S L A T E . T H E R E S U L T S FROM A P R E L I M I N A R Y S U R V E Y U N D E R G R O U N D OF T H E 

C O N T A C T B E T W E E N THE S L A T E AND L I M E S T O N E S U G G E S T S AN U N C O N F O R M I T Y ; 

BUT ON THE S U R F A C E , A L T H O U G H T H E C O N T A C T WAS NOT S E E N , THE S T R I K E 

A N D D I P OF THE S L A T E S E E M S TO CONFORM W I T H THE S T R I K E AND D I P OF 

T H E L I M E S T O N E . T H E F O O T W A L L OF THE L I M E S T O N E I S NOT S E E N U N D E R 

G R O U N D B U T ON THE S U R F A C E I T I S I N D I C A T E D TO BE M A S S I V E W H I T E 

Q U A R T Z t T E . 

M I N E R A L O G Y 

I N T R O D U C T I O N 

I N THE P R E P A R A T I O N OF T H I S R E P O R T FOUR S A M P L E S OF ORE 

FROM T H E TWO KNOWN O R E - B O D I E S WERE E X A M I N E D . 

N O . 1 2 4 6 — A S A M P L E ON T H E L O W E S T L E V E L OF T H E P R I M A R Y 

S U L P H I D E S OF N O . 2 O R E - B O D Y . 

N O . 1 2 1 6 — A S A M P L E FROM THE T R A N S I T I O N ZONE OF T H E 

O X I D I Z E D A N D H Y P O G E N E ORES OF N O . 2 B O D Y . 

N O . 1 2 5 1 — A S A M P L E FROM N O • 1 O R E - B O D Y NEAR THE C O N T A C T 

OF THE O R E B O D Y AND THE L I M E S T O N E . 

N O . 1 2 4 3 — A S A M P L E FROM A R A I S E C O N N E C T I N G THE LOWEST L E V E L 

AND AN U P P E R I N T E R M E D I A T E L E V E L . 

P O L I S H E D S E C T I O N S WERE MADE OF S A M P L E S OF T H E O R E S , 

Q U O T E D A B O V E . E A C H OF T H E S E S E C T I O N S WERE E X A M I N E D UNDER THE 

M I C R O S C O P E AND THE F O L L O W I N G D E T E R M I N A T I O N S A N D I N F O R M A T I O N WAS 

OBTA I N E D . 

M I N E R A L S I D E N T I F I E D 

S E V E N M I N E R A L S WERE P O S I T I V E L Y I D E N T I F I E D I N T H E ORE 

E X A M I N E D . T H E S E ARE P Y R I T E , G A L E N A , S P H A L E R I T E , T E T R A H E D R I T E , 

C O V E L L S T E , Q U A R T Z , C A R B O N A T E ( D O L O M I T E ? S L D E R I T E ) . 



P Y R I T E 

P Y R I T E 18 T H E MOST A B U N D A N T M E T A L L I C M I N E R A L P R E S E N T A N D 

I S A S S O C I A T E D W I T H A L L T H E M I N E R A L S I D E N T I F I E D I N THE P O L I S H E D 

S E C T I O N S . L A C K OF E V I D E N C E OF E I T H E R Q U A R T Z OR P Y R I T E V E I N I N G OR 

R E P L A C I N G ONE A N O T H E R S U G G E S T S C O N T E M P O R A N E O U S D E P O S I T I O N . 

G A L E N A 

G A L E N A I S THE N E X T MOST A B U N D A N T M E T A L L J C M I N E R A L A N D 

WAS F O U N D I N A L L S E C T I O N S . G A L E N A WAS S E E N V E I N I N G A N D R E P L A C I N G 

Q U A R T Z , P Y R I T E , S P H A L E R I T E AND T E T R A H E D R I T E . 

S P H A L E R I T E 

S P H A L E R I T E IS OF THE DARK BROWN V A R I E T Y , W I T H W E L L D E 

V E L O P E D C L E A V A G E . I T O C C U R S F A I R L Y A B U N D A N T L Y I N A L L S E C T I O N S . T H E 

S P H A L E R I T E WAS N O T I C E D C U T T I N G THE G A N G U E C A R B O N A T E I N S E C T I O N 1 2 5 1 

A N D I N THE S A M E S E C T I O N V E I N I N G THE T E T R A H E D R I T E * P H O T O G R A P H S 

WERE T A K E N OF S P H A L E R I T E C U T T I N G THE TE T R A H E D R I T E A N D R E P L A C I N G T H E 

PYR I T E . 

T E T R A H S D R I T E 

T E T R A H E D R I T E I S F O U N D O N L Y I N S E C T I O N 1 2 5 1 . T H I S M I N E R A L 

COULD BE I D E N T I F I E D I N THE S E C T I O N BY THE N A K E D E Y E . U N D E R THE 

M I C R O S C O P E THE C O L O U R OF THE M I N E R A L IS S T E E L GRAY A N D THE S U R F A C E 

ROUGH OR H A C K L Y . T H E T E T R A H E D R I T E I S V E I N E D BY S P H A L E R I T E A N D C O N 

T A I N S E L O N G A T E D B L E B S OF G A L E N A . A M I C R O - C H E M I C A L A N A L Y S I S I N D I 

C A T E S THAT T H E T E T R A H E D R I T E I S S I L V E R - B E A R I N G . 



C O V E L L I T S 

C o V E L L I T E F R I N G E S A N U M B E R OF P I T S I N T H E T E T R A H E D R I T E . 

T H E M I N E R A L WAS F O U N D ONLY IN OR ON THE B O U N D A R I E S OF THE T E T R A 

H E D R I T E AND I S E V I D E N T L Y S E C O N D A R Y * 

C E R R U S I T E ? 

C E R R U S I T E ? I S N O T E D W O R K I N G A L O N G T H E C L E A V A G E C R A C K S OF 

THE G A L E N A . ON E T C H I N G W I T H H . C L THE G A L E N A T A R N I S H E S A N D T H E R E 

P L A C I N G M I N E R A L SHOWS S I G N S OF E F F E R V E S C E N C E . C E R H U S I T E I S T H E 

MOST A B U N D A N T OF T H E S E C O N D A R Y O R E S OF THE P A R A D I S E A N D WAS F O R M E D 

BY T H E A L T E R A T I O N OF T H E G A L E N A ; T H E R E F O R E T H E M I N E R A L I N THE 

C L E A V A G E C R A C K S I S THOUGHT TO BE CE RHUS I T E . 

Q U A R T Z 

Q U A R T Z IS F O U N D I N A L L S E C T I O N S . I T S R E L A T I O N TO T H E 

P Y R I T E HAS A L R E A D Y B E E N D E S C R I B E D . T H E Q U A R T Z I S OF TWO A G E S . 

T H I S F A C T IS B R O U G H T OUT MORE C L E A R L Y I N T H I N S E C T I O N S THAT WERE 

M A D E OF A S A M P L E C O N T A I N IMG T H E W A L L - R O C K AND THE O R E . 

T H E T H I N S E C T I O N S SHOW A W A L L - R O C K OF F I N E G R A I N E D 

C H E R T Y M A G N E S I A N L I M E S T O N E CUT BY V E I N S OF Q U A R T Z . 

C A R B O N A T E ( D O L O M I T E , S I D E R I T E , A N K E R I T E ) ? 

T H I S G A N G U E M A T E R I A L I S A B U N D A N T I N T H R E E OF THE S E C T I O N S . 

IT HAS A S L I G H T L Y D A R K E R C O L O U R T H A N T H E Q U A R T Z W H I C H IT C U T S . T H E 

H A R D N E S S IS A B O V E T H E C A R B O N A T E M I N E R A L S BUT T H I S CAN BE E X P L A I N E D 

BY T H E P R E S E N C E OF F I N E G R A I N E D Q U A R T Z ( S E C O N D G E N E R A T I ON Q U A R T Z ) • 

D I F F E R E N T S A M P L E S OF C A R B O N A T E WERE T E S T E D FOR I R O N A N D M A N G A N E S E 

A N D IT WAS F O U N D I N S E C T I O N 1 2 5 1 THAT T H E G A N G U E C A R 8 0 N A T E C O N T A I N E D 



I R O N A N D M A N G A N E S E ( A N K E R I T E ? ) . O N E S A M P L E G A V E A T E S T FOR J U S T 

I R O N AND A N O T H E R NO I R O N OR M A N G A N E S E . 

I N S P E C I M E N 1 2 5 1 S P H A L E R I T E V E I N S THE C A R B O N A T E BUT T H E 

G A N G U E C A R B O N A T E WAS A L S O F O U N D C U T T I N G A N D R E P L A C I N G S P H A L E R I T E , 

Q U A R T Z , G A L E N A A N D P Y R I T E . T H E C A R B O N A T E T H E N , S E E M S TO H A V E A 

W I D E R A N G E OF D E P O S I T I O N , D E P O S I T I N G B E F O R E T H E S P H A L E R I T E D E 

P O S I T I O N AND C O N T I N U I N G THROUGHOUT T H E S E Q U E N C E . 

S I L V E R M I N E R A L ? 

S I L V E R OR A S I L V E R M I N E R A L IS P R E S E N T AS SHOWN BY S P E C T R O 

G R A P H S A N A L Y S I S A N D A S S A Y S . T H E S I L V E R M I N E R A L WAS NOT I D E N T I F I E D 

BUT U N D E R T H E TWO T H O U S A N D M A G N I F I C A T I O N , B L E B S OF A B L U E M I N E R A L 

WERE S E E N THAT MAY HAVE B E E N ONE OF THE S I L V E R M I N E R A L S . 

T I N M l N E R A L ? 

S P E C T R O G R A P H i c A N A L Y S I S SHOWED T H E P R E S E N C E OF A B O U T # 1 0 $ 

T I N I N PURE S P H A L E R I T E . U N D E R TWO T H O U S A N D M A G N I F I C A T I O N S , I N 

S E C T I O N 1 2 4 3 , ROD L I K E FORMS ANO NUMEROUS B L E B S OF A L I G H T T A N 

M I N E R A L WERE S E E N I N T H E S P H A L E R I T E . T H E S I Z E OF T H I S M I N E R A L 

V A R I E D FROM S U B - M I C R O S C O P I C TO T E N M I C R O N S . T*HE M I N E R A L SHOWED 

WEAK A N I S O T R O P I S M A N D WAS THOUGHT TO BE S T A N N I T E . 

C H A L C O P Y 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 I N D I C A T E D THE P R E S E N C E OF A 

C O P P E R B E A R I N G M I N E R A L . U N D E R THE TWO T H O U S A N D M A G N I F I C A T I O N A 

M I N E R A L WAS F O U N D W H I C H WAS THOUGHT TO BE C H A L C O P Y R I T E . 



9 . 

P A R A G E N E S I S 

T H E S U G G E S T E D PA R A G E N E S I S AS R E C O R D E D BY THE D E S C R I P T I O N 

OF THE H Y P O G E N E M I N E R A L S . 

Q U A R T Z 

P Y R I T E 

T E T R A H E D R I T E 

S P H A L E R I T E 

G A L E N A 

C A R B O N A T E 

T I M E 



M J ME R A L F E C L 3 K C N H G C L ? K O H H C L HNOq P O L - . C O L O R S 

M l C R O -

C H E W I C A L 

O T H E R 

P R O P E R T I E S 

P Y R 1 T E NEG • N E G . N E G . N E G . N E G . N E G . 

B R A S S 

Y E L L O W 

G A L E N A 1 R 1 D E S C E N T T A R N I S H 

B L A C K E N S 

E F F E R V E S 

C E N C E 

G A L E N A 

W H I T E L E A D 

TR1 A N G U L A R 

P I T S 

S P H A L -

ER $ TE 

T A R N 1 S H G R E Y Z I N C tsr 1 G MT 

Re? FLecTtc* 

T E T R A -

HE OR 1TE G R E Y W H I T E 

C O P P E R 

A N T I M O N Y 

S i L V E R 

C o v -
E L L I T E 

S T A i N S 

B L A C K B L U E 

Q U A R T Z 
D U L L 

G R A Y 



P L A T E 1 2 1 6 

M A G N ! F 8 CAT I ON X 2 0 

GA4.CN A v r S N I N G AND R E P L A C S N G P Y R I T E 

( S E C T I O N 1 2 1 6 ) 

http://GA4.cn


P L A T E 1 2 4 6 

M A Q N 8 F I CAT I ON X 3 0 

G A L E N A R E P L A C I N G S P H A L E R I T E 

( S E C T I O N 1 2 4 6 ) 
i 



P L A T E 1 2 5 1 

M A G N i F i C A T ! O N X 3 4 

T E T R A H E D R I T E R E P L A C E D B Y G A L E N A AND V E I N E D B Y S P H A L E R I T E . 

C O V E L L i T E SHOWS I N O U T E R E D G E S OF T H E T E T R A H E D R I T E , 

( S E C T I O N 1 2 5 1 } 



P L A T E : 1 2 4 3 

M A Q N i F l C A T ! O N X 2 4 

S P H A L E R I T E R E P L A C I N G P Y R J T E 

( S E C T I O N 1 2 4 3 ) 



P L A T E 9 

M A G N 1 F S C A T I 

S T A N N ! T 

A N D C H A L C O P Y R I T E 

ON X 2 0 0 0 

E RODS ? 

? I N S P H A L E R I T E 

S E C T I O N 1 2 4 3 


