


T H E SUDBURY N I C K E L I R R U P T I V E : 

T H E SUDBURY N I C K E L I R R U P T I V E OUTCROPS AS AN O V A L - R I N G , T H E 

OUTER PART OF WHICH IS N O R I T E , THE INNER PART A GRANOPHYRE OR M I C R O -

P E G M A T I T E . T H I S GRANOPHYRIC L A Y E R IS COMMONLY TERMED M I C R O P E G M A T I T E , 

I N D I C A T I N G A G R A N I T I C M A T E R I A L OF GRANOPHYRIC T E X T U R E . T H E CONTACTS 

BETWEEN T H I S AND THE NORITE ARE MARKED BY A T R A N S I T I O N A L 2 0 N E , AND A L L 

C O N T A C T S ARE G R A D A T I O N A L . T H E INNER AND OUTER CONTACTS OF T H E I R R U P T I V E 

DIP TOWARDS THE C E N T E R AT 30° TO 6 0 ° . T H E UNIT APPEARS TO HAVE INTRUDED 

ALONG AN UNCONFORMITY AT THE B A S E OF THE ONAPING F O R M A T I O N . 

T H E R E ARE FOUR T H E O R I E S FOR THE FORMATION OF THE SUDBURY 

B A S I N AND THE N I C K E L I R R U P T I V E . 

ONE OF THE O L D E S T T H E O R I E S CONSIDERS T H E N O R I T I C MAGMA TO 

BE E M P L A C E D AS A F L A T L Y T N G S I L L , WHICH D I F F E R E N T I A T E D TO FORM THE 

M I C R O P E G M A T I T E . L A T E R F O L D I N G PRODUCED A SYNFORM WHICH NOW OUTCROPS 

AS THE OVAL R I N G . 

A SECOND THEORY P R O P O S E S A R I N G - D I K E COMPLEX TO ACCOUNT FOR 

THE ABRUPT M L N E R A L O G I C A L D I F F E R E N C E S BETWEEN NORITE AND M T C ROP E GMAT ITE 

AND THE A P P A R E N T VOLUME OF THE GRANOPHYRIC M A T E R I A L . T H E NORITE AND 

M I C R O P E G M A T I T E ARE INTRODUCED S E P A R A T E L Y , AND M I X E D ALONG T H E T R A N S I T I O N 

Z O N E . 

A THIRD PROPOSAL CONSIDERS THE BODY AS A FUNNEL S H A P E D I N T R U S I O N . 

P A L E O M A G N E T I C DATA SUPPORTS THE FORM OF AN I N V E R T E D C O N E , WITH ORIG INAL 

D I P S OF 4 2 ° AT THE NORTH R I M , AND 3 0 ° A T THE S O U T H . THE ASSUMPTIONS 

ARE T H A T A LARGER MASS OF MORE MARIC ROCKS IS B U R I E D . X E N O L I T H S OF 

PERI D O T I T E AND DUN ITE IN YOUNGER NOR ITE S AND S U L F I D E S MAY BE DRAGGED 

FROM THE M A F I C MEMBER AT D E P T H , S I N C E THERE ARE NO PERI DOT ITE S IN 

NEARBY FORMATIONS O U T S I D E THE B A S I N . T H I S H Y P O T H E S I S IS S U P P O R T E D BY 



• • 
m 
m 
m 
m 

LEGEND 

Olivine diabase dikes 

Micropegmatite 

Transition zone 

Norite and sub-layer rocks j 

Chelmsford sandstone 

Onwatin slate 

Onaping tuff 

Granite and gneiss 

Quortzites 

GreywacKe, acid end 
bcsic volcanic recks 
FOJIIS ana sheering ; 

Fecjnis lake mme 
. Levack mine 

.Soundcry mine 
Hardy mine ' 

••Milnet mine 

.Nickel offsets m.ne 

East mine;!-" 
Faicqnbrdqe mine 

Gorson mine': 

FIG. i . Geologic map of the Sudbury area, showing the location of some of the more important mines. (Adapted from the map 
in the guidebook for the Sudbury area, field trip no. 7, Geol. Soc. Amer. Annual Meeting, Toronto, 1953.) 

( N a l d r e t t and K u l l e r u d , p . %&h) 
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FIG. 2. Vertical cross-section (21,200E) through the Strathcona mine, illustrating the geology of the 
mine. Information on mine geology from the company geologists, Falconbridgc Nickel Mines Ltd. 

( N a l d r e t t and K u l l e r u d , p. 464) 
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THE F A C T THAT THERE IS C R Y S T A L L A Y E R I N G , WITH A DIP SHALLOWER THAN 

THE C O N T A C T , WITHIN THE N O R I T E . 

N A L D R E T T AND R U C K L I D G E , IN STUDYING T H E C R Y P T I C L A Y E R I N G 

IN THE I N T R U S I O N , D I S T I N G U I S H TWO S E P A R A T E YOUNGER INTRUSIONS AT THE 

B A S E OF T H E N O R I T E . T H E MAIN BODY OF F E L S I C NORITE CONTAINS L A Y E R S 

OF OXIDE RICH G A B B R O , AND GRADES UPWARD INTO THE M I C R O P E G M A T I T E . 

C R Y P T I C V A R I A T I O N IN THE P L A G I O C L A S E IS FROM AN68 AT THE BASE OF THE 

F E L S I C NORITE TO AN50 AT T H E O S I D E RICH G A B B R O . T H E M I C R O P E G M A T I T E 

IS AN4 OR L E S S . IN THE P Y R O X E N E S THERE IS A COMPARABLE INC RE AC E IN 

F E TOWARDS THE T O P . T H E C O N C L U S I O N S A R E ; 

- P H A S E L A Y E R I N G E X I S T S 

- T H E HORIZONS ARE P A R A L L E L TO THE B A S E . 

- C O N T A C T S ARE GRADATIONAL THROUGH TO T H E M I C R O P E G M A T I T E . 

- C R Y P T I C V A R I A T I O N CONTINUES OVER A L L T H E NORITE U N I T S . 

- C R Y P T I C V A R I A T I O N I N D I C A T E S G R A V I T A T I S N A L S E T T L I N G . 

THE C R Y P T I C HORIZONS P A R A L L I N G THE B A S E F A V O U R * THE IDEA 

OF A F O L D E D S I L L , B U T THE C R Y S T A L L A Y E R I N G AND P A L E O M A G N E T I C DATA 

FAVOUR THE FUNNEL SHAPED I N T R U S I O N . T H E T H I C K N E S S OF THE M I C R O P E G M A T I T E 

CANNOT BE ACCOUNTED FOR BY F R A C T I O N A T I O N , AND S I N C E ITS COMPOSIT ION 

IS REGULAR I T IS THOUGHT TO BE AN ACCUMULATION OF D I F F E R E N T I A T E D M A T E R I A L 

WHICH M I G R A T E D L A T E R A L L Y TO ITS P R E S E N T P O S I T I O N . 

T H E L A T E S T THEORY IS T H E C O N S I D E R A T I O N OF THE AREA AS AN 

A S T R O B L E M E , OR METEOR C R A T E R . T H E MAIN C O N S I D E R A T I O N S IN T H I S THEORY 

HAS IEEN T H E UNIQUENESS OF T H E O V E R L Y I N G ONAPING F O R M A T I O N . T H I S 

FORMATION O V E R L I E S THE M I C R O P E G M A T I T E , AND IS S E P A R A T E D FROM | T BY 

A Q U A R T Z I T E B R E C C I A . T H E S E FORMATIONS WERE P R E V I O U S L Y C O N S I D E R E D AS 

E X T R U S I V E V O L C A N I C B R E C C I A S . THEY CONTAIN A L O T OF G L A S S Y M A T E R I A L , 



ANP I N C L U S I O N S OF BASEMENT ROCKS ( G R A N I T I C ) . T H E R E IS A GRADATION 

IN FRAGMENT S I Z E , AND A CONCENTRIC ZONATION OF ROCK T Y P E S . THEY CANNOT 

BE D E F I N I T E L Y C O R R E L A T E D WITH ROCKS O U T S I D E T H E B A S I N , BUT IT IS G E N E R A L L Y 

AGREED THAT THEY WERE RAPIDLY. D E P O S I T E D . 

PETROGRAPHY S U G G E S T S THAT T H E BASEMENT I N C L U S I O N S IN THE 

ONAPING FORMATION SHOW T E X T U R E S R E L A T E D TO SHOCK P R E S S U R E S WHICH MAW 

HAVE FORMED BY M E T E O B I T I C I M P A C T . T H E FORM OF THE A R E A , AND THE T E X T U R E S 

S E E N ARE S I M I L A R TO PROVEN METEOR I T I C S T R U C T U R E S . IF T H I S THEORY IS 

A C C E P T E D IT WOULD IMPLY; 

- THAT SHOCK F E A T U R E S P E R S I S T 1 . 5 B I L L I O N Y E A R S . 

- S H A T T E R CONES A ROUND A D E P R E S S I O N MAY INDICATE A D E F I N I T E M E T E O R I C 

O R I G I N . 

- M E T E 8 R I T I C IMPACTS MAY PRODUCE OR T B I G G E R IGNEOUS P R O K E S S E S . 

THE ASSUMPTIONS A R E ; 

T H A T THE UNUSUAL P E T R O G R A P H I C F E A T U R E S REQUIRE HIGH P R E S S U R E SHOCK 

W A V E S . 

H Y P E R V E L O C I T Y M E T E O R I T I C IMPACT IS THE ONLY WAY OF PRODUCING T H E S E 

F E A T U R E S . MOST D I S S E N T I O N IS A G A I N S T T H I S L A T T E R A S S U M P T I O N , HOWEVER 

IT IS U N L I K E L Y T H A T V O L C A N I C E X P L O S I O N S COULD BE C O N T A I N E D U N T I L T H E 

NECESSARY P R E S S U R E S WERE B U I L T UP IN A NEAR S U R F A C E ENVIRONMENT. 

T H E I R R U P T I V E INTRUDED A G A I N S T BOTH THE ONAPING FORMATION 

AND THE G N E I S S . T H E VOLUME OF M A T E R I A L IS TOO GREAT TO BE THE R E S U L T 

OF F U S I O N OF THE T A R G E T A R E A . THERE IS NO REASON TO B E L I E V E THE ORE 

IS COMPOSED OF M E T E O R I T I C M A T E R I A L , S I N C E T H E COMPOSIT ION IS S I M I L A R 

TO MANY GABBROIC O C C U R R E N C E S OF PYRRHOT1TE - P Y R I T E - C H A L C O P Y R I T E . 

FRENCH S U G G E S T S THE M E T O B O R I T I C IMPACT T R I G G E R E D MAGMATIC A C T I V I T Y . 

OTHER M E T E O R I T I C T H E O R I S T S HAVE S U G G E S T E D THE N I C K E L RICH METEOR IS 

THE SOURCE OF THE M E T A L S . L A T E R DEFORMATION HAS A L T E R E D T H E C I R C U L A R 

CRATER TO THE P R E S E N T E L L I P T I C A L F O R M . 



A STUDY OF THE STRATHCONA MINE BY N A L D R E T T AND K U L L E R U D ( 1967 ) 

D I S T I N G U I S H E S 3 7 0 0 ' OF GRANOPHYRIC M I C R O P E G M A T I T E , 3 0 0 ' OF T R A N S I T I O N A L 

Z O N E , AND 1500* OF AUG1TE N O R I T E , AND TWO YOUNGER NOR I T E S , O N E F E L S I C 

AND ONE X E N O L I T H I C , AT THE CONTACT OF THE HANGING WALL AND FOOTWALL 

B R E C C I A . 

T H E F E L S I C NBRITE C O N T A I N S MAINLY P Y R I T E M I N E R A L I Z A T I O N , 

( 0 . 1 - 0 . 5 $ ) . T H E MAFIC AND X E N O L I T H I C N O R I T E S CONTAIN P Y R R H O T I T E , 

P E NTL AND I T E , P Y R I T E , I N T E R S T I T I A L TO S I L I C A T E S . THE MAIN ZONE OF ORE 

SHOWS SMALL S C A L E R E P L A C E M E N T T E X T U R E S . S L N C E THE M A F I C AND X E N O L I T H I C 

N O R I T E S HAVE A HIGHER P E R C E N T A G E OF P Y R R H O T I T E AND P E N T L A N D I T E , AND 

D I F F E R E N T T E X T U R E S , THE HANGING WALL ORE TS CONSIDERED TO HAVE B E E N 

INTRODUCED WITH T H E YOUNGER N O R I T E S . 

T H E R E ARE THREE ZONES OF O R E : 

HANGING WALL ORE C O N T A I N S 2 . 5 - 3 $ N I C K E L , D I S S E M I N A T E D IN THE 

HANGING WALL B R E C C I A AS P E N T L A N D I T E - P Y R R H O T I T E . 

T H E MAIN ZONE OR ORE IS M A S S I V E IN THE FOOT WALL B R E C C I A , 

AND THE DEEP ZONE ORE IS M A S S I V E IN THE FOOTWALL G N E I S S , A 

CONTAIN ING 3 - 5 $ N I C K E L . ' 

T H E S U L F I D E S ARE G E N E T I C A L L Y A S S O C I A T E D WITH THE YOUNGER 

N O R I T E S , AND MAY BEJ 

P O R T I O N S OF THE MAGMA WHICH LAGGED B E H I N D , AND INTRUDED L A T E R , 

OR, YOUNGER I N T R U S I O N S , A S S I M I L A T I N G S U L F I D E S FROM THE DEEPER 

S U L F I D E RICH L A Y E R S . 



Mi N E R A L O G Y ; 

FROM A REVIEW OF THE L I T E R A T U R E , 40 M E T A L L I C M I N E R A L S HAV E 

BEEN I D E N T I F I E D FROM THE SUDBURY O R E S . 

T H E MAJOR S U L F I D E S AND O X I D E S ARE J 

P Y R R H O T I T E 
P E NTL AND ITE 
P Y R I T E 
CH ALCOPY R I T E 
C U B A N I T E 
MAGNETITE 
1LMENITE 

IN A D D I T I O N ; M A R C A S I T E A R S E N I D E S OF F E , N l , F T , P D . 
BORNITE 5 U L P H 0 S A L T S OF F E , C O , N l , Cu. 
GALENA 
S P H A L E R I T E 

A L f'S 

N I C K E L V A L U E S ARE MAINLY IN P E N T L A N D I T E , WHICH OCCURS IN 

RIMS OR L A M E L L A E IN P Y R R H O T I T E . 

P Y R R H O T I T E IS THE DOMINANT S U L P H I D E , AND OCCURS |N I N T E R L O C K I N G 

IRREGULAR G R A I N S , WHICH ARE INTERGROWTHS OF HEXAGONAL AND MONOCLINIC 

P Y R R H O T I T E . T H E S E INTERGROWTHS ARE V I S I B L E ONLY WHEN E T C H E D WITH A 

S O L U T I O N OF AMMONIUM DICH ROM ITE AND H C L , ( N A L D R E T T AND K U L L E R U D , P . 4 9 7 ) . 

U ORDINARY P O L I S H E D S E C T I O N S , THE TWO FORMS ARE I N D I S T I N G U I S H A B L E . 

C H A L C O P Y R I T E IS U S U A L L Y IN IRREGUALR B L E B S , AND P Y R I T E IS 

IRREGULARLY D I S T R I B U T E D THROUGHOUT THE P Y R R H O T I T E AND C H A L C O P Y R I T E . 

GEOTHERMOMETRY; 

T H E P Y R I T E - P Y R R H O T I T E A S S O C I A T I O N * S USED AS A TEMPERATURE 

INDICATOR FOR THE FORMATION OF THE S U L P H I D E O R E S . 

FROM A C O N S I D E R A T I O N OF THE P Y R I T E - P Y R R H S T I T E PHASE DIAGRAM 

THE TEMPERATURE OF FORMATION OF T H E P Y R I T E P Y R R H O T I T E A S S E M 3 L A G E IS 

J U S T BELOW 7 5 0 ° C . P Y R R H O T I T E S A T U R A T E D WITH SULPHUR AT 7 4 3 ° C . WILL . 
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E X S O L V E 1 0 $ P Y R I T E AT 3 2 0 ° C . T H E P E R C E N T A G E OF P Y R I T E P R E S E N T , AND 

T H E L O C A L I Z A T I O N OF SMALL EUHEDRAL GRAINS AROUND P Y R R H O T I T E SUPPORTS 

T H E THEORY OF E X S O L U T I O N OF P Y R I T E FROM P Y R R H O T I T E . 

T H E A S S O C I A T I O N OF MONOCLINIC AND HEXAGONAL P Y R R H O T I T E I N D I C A T E S 

LOW TEMPERATURE E Q U I L I B R I U M WAS R E A C H E S AS THE MAGMA C O O L E D . AT 3 2 G ° C . 

THERE IS AN INVERSION OT HE XAGONAL LOW TEMPERATURE P Y R R H O T I T E . AT 

3 1 0 ° C , HEXAGONAL P Y R R H O T I T E + P Y R I T E R E A C T S . TO". FORM NOMOCLINIC P Y R R H O T I T E . 

T H E HEXAGONAL P Y R R H O T I T E - P Y R I T E A S S E M B L A G E S E E N AT SUDBURY IS T H E R E F O R E 

C O N S I D E R E D TO BE A M E T A S T A B L E A S S E M B L A G E . T H E R E TS ABUNDANT MONOCLINIC 

P Y R R H O T I T E , WITH NO E V I D E N C E T H A T IT FORMED FROM R E A C T I O N WITH P Y R I T E . 

T H E MECHANISM S U G G E S T E D FOR I T S FORMATION IS THE ADDIT ION OF SULPHUR 

FROM F L U I D S FRQM..THIE MAGMATIC B O D Y , A L T E R I N G T H E HEXAGONAL P Y R R H O T I T E 

TO T H E MONOCLINIC F O R M . 

MUCH OF THE E V I D E N C E FOR E X S O L U T I O N AND R E A C T I O N S HAVE BEEN 

O B L I T E R A T E D BY L A T E REWORKING AND R E C R Y S T A L L I Z A T I ON OF THE M I N E R A L S . 

FROM THE F E - N I - S S Y S T E M , THE P E N T L A N D I T E IS C O N S I D E 4 E D TO BE T H E R E S U L T 

OF E X S O L U T I O N FROM NL P Y R R H O T I T E BELOW 3 0 0 ° C . 

C H A L C O P Y R I T E IS ALSO AN E X S O L U T I O N A S S O C I A T I O N , ALTHOUGH T H E 

T E X T U R E . IS MAINLY M A S S I V E B L E B S WHICH HAVE B E E N REM0B1LI Z E D OR R E C R Y S T A L L I Z E D . 

SOME OF THE B L E B S APPEARVTO BE P R I M A R Y , AND NEVER OF AN E X S O L U T I O N 

O R I G I N . P Y R I T E , AT ABOUT 7 0 0 ° C . WILL HOLD 4 - 5 $ C O P P E R , WHICH, IF 

E X S O L V E D E A R L Y , WOULD R E C R Y S T 6 L L I Z E AS IT C O O L E D , FORMING THE B L E B S . 

T H E C O N C L U S I O N S DRAWN FROM THE STUDY BY N A L D R E T T AND K U L L E R U D 

ARE T H E E M P L A C E M E N T OF THE ORE AT GABBROIC T E M P E R A T U R E S , WITH C R Y S T A L L I Z A T I O N 

OF THE S U L F I D E S AT ABOUT 7 0 0 ° C . 



ORE G E N E S I S : 

T H R E E MAJOR T H E O R I E S HAVE B E E N P R O P O S E D ; 

1 . T H E D E P O S I T S ARE TRUELY M A G M A T I C . 

2 . HYDROTHERMAL F L U I D S CONCENTRATED S U L F I D E S FROM THE MAGMA, 

AND T R A N S P O R T E D THEM TO THE S I T E OF THE ORE B O D I E S . 

3 . S U L F U R AS A F L U I D P H A S E , FROM AN EXTERMAL S O U R C E , HAS MOVED 

THROUGH THE GABBRO AND R E A C T E D WITH I T . 

T H E HAGMATIC T H E O R I E S ARE D I V I D E D BETWEEN TWO SOURCES FOR 

THE O R E . 

T H E ORES MAY HAVE BEEN INTRODUCED IN S O L U T I O N IN THE MAGMA 

WHICH FORMS T H E MAIN MASS OF THE N O R I T I C I N T R U S I O N , AND S E G R E G A T E D 

AS AN I M M I S C I B L E S U L F I D E - O X I D E L I Q U I D , THEN S E T T L E D TO THE BASE OF 

THE I R R U P T I V E , E I T H E R D I R E C T L Y , OR AS I N F E C T I O N S ALONG THE BASAL C O N T A C T . 

OR; IAV 

T H E ORES WERE INTRODUCED IN S O L U T I O N OR S U S P E N S I O N IN THE 

L A T E R N O R I T I C MAGMA, ALONG T H E LOWER C O N T A C T , A F T E R T H E MAIN MASS . 

CONSOLI D A T E O . 

T H I S H Y P O T H E S I S IS SUPPORTED BY T H E R E S T R I C T I O N OF THE P Y R R H O T I T E 

AND P E NTLA NO ITE TO YOUNGER MARGINAL I N T R U S I O N S . T H E MAIN ZONE OF ORE 

IS A CATA CL A S T I C B R E C C I A , BUT T H E B RECCI AT I 0 N COULD BE P O S T ORE OR 

PRE O R E . S U L F I D E S IN T H E M A T R I X , S U R R O U N D X E N O L I T H S , BUT RARELY OCCUR 

S I T H I N T H E M . 

THERE IS MORE E V I D E N C E A G A I N S T THE HYDROTHERMAL T H E O R I E S 

OF ORIGIN FOR THE MAIN MASS OF S U L P H I D E S THAN FOR I T . T H E R E IS 

L I T T L E S I L I C A T E R E P L A C E M E N T , AND F L U I D S WOULD HAVE TO BE EXTREMELY 

S E L E C T I V E TO R E P L A C E THE B R E C C I A MATRIX WITHOUT A L T E R I N G THE X E N O L I T H S . 

A L T E R A T I O N IS L A C K I N G , ALTHOUGH IT IS ARGUED THAT THE T E M P E R A T U R E OR 

THE CHEMISTRY OF THE S O L U T I O N S MAY NOT HAVE B E E N S U I T A B L E FOR T H E 



D E V E L O P M E N T OF T Y P I C A L HYDROTHERMAL A L T E R A T I O N . 

T H E MAIN ZONE OF ORE MAY BE COMPOSED OF S U L P H I D E S FROM THE 

NORITE WHICH HAVE BEEN CAUGHT IN A B R E C C I A T I O N AND R E — E M P L A C E D , OR MAY 

BE A S E P A R A T E S U L P H I D E MAGMA. THERE IS A D I F F E R E N T RATIO OF MINERALS 

IN THE Z O N E , WHICH IS B E S T E X P L A I N E D BY A S E P A R A T E INTRUSION FROM 

DEPTH WITH D I F F E R E N T C O N C E N T R A T I O N S OF M E T A L S . 

C O N S I D E R I N G THE P R E F E R R E D H Y P O T H E S E S , THE HISTORY OF THE B A S I N COULD 

B E ; 

- T H E FORMATION OF THE B A S I N , E I T H E R AS AN UNCONFORMITY OR BY A M E T E O R I T I C 

• IMPACT, 

- INTRODUCTION OF T H E FUNNEL SHAPED INTRUSION ALONG T H E B A S I C S T R U C T U R E . 

- B A S A L INTRUSION OF MAFIC N O R I T E , WITH REWORKING OF S U L P H I D E S S E T T L E D 

OUT FROM I M M I S C I B L E S I L I C A T E - S U L P H I D E L I Q U I D S . 

- X E N O L I T H I C NORITE INCORPORATING B R I C C I A NAD DEEP S U L P H I D E MAGMA. 

- B R E C C I A T I O N OF THE C O N T A C T , WITH INTRODUCTION OF THE MAIN ZONE ORE' 

P E R H A P S AS A S U L P H I D E RICH MAGMA• 

- L A T E R D E F O R M A T I O N , WHICH MIGHT BE R E L A T E D WITH THE G R E N V I L L E OROGENY, 

WITH REMOB I L I Z A T I ON OF DEEP M I N E R A L I Z A T I O N SUCH AS G A L E N A , AND EMPLACEMENT 

OF T H E S E ORES ALONG F R A C T U R E S . 



P O L I S H E D S E C T I O N S : 

SAMPLE # 1 . 

T H E S E C T I O N ! I S COMPOSED OF MASSIVE P Y R R H O T I T E WITH SMALL 

AMOUNTS OF C H A L C O P Y R I T E , AND TWO S T R I N G E R S OF G E R S D O R F F I T E . 

M l N E R A L O G Y : 

G E R S D O R F F I T E ; ( N I , C o , F E , ) AS S . - 1 0 - 1 5 $ 

- H . M . , L E S S THAN P O . 
- W H I T E , BRIGHTER THAN P O . , S L I G H T L Y Y E L L O W I S H . 
- A N I S O T R O P I C , INCOMPLETE E X T I N C T I O N . 
- SHOWS P E R F E C T C U B I C C L E A V A G E - TR IANGULAR P I T S C H A R A C T E R I S T I C . 
- T H E I N T E R F A C E OF G E R S D O R F F I T E AND P Y R R H O T I T E IS ROUNDED TO I R R E G U L A R , 

THE A P P E A R A N C E IS VERY S I U I L A R TO THAT D E S C R I B E D BY HAWLEY, 

P . 1 3 3 , WHO I N T E R P R E T S THE T E X T U R E AS P Y R R H O T I T E R E P L A C I N G 
EUHEDRAL G P R S D O R F F I T E . T H E GRAIN BOUNDARIES O B S E R V E D IN T H E 
S E C T I O N WOULD INDICATE THE O P P O S I T E , THAT IS G E R S D O R F F I T E 
R E P L A C I N G P Y R R H O T I T E ; 

- A S S O C I A T E D WITH C H A L C O P Y R I T E AT THE BOUNDARY OF G E B S D O R F F I T E 
AND P Y R R H O T I T E . 

- OCCURS AS TWO LARGER B L E B S ( 1MM. X 1 C M . ) AND NUBEROUS SMALL 

B L E B S , ( L E S S THAN 1MM. ) 

- D I S T I N G U I S H E D BY ANISOTROPISM AND C L E A V A G E . 

C H A L C O P Y R I T E ; (CuFESg) - 2 $ 

- . H . M . , L E S S THAN G E R S D O R F F I T E . 
- OCCURS AS 0 . 1 M M . B L E B S IN G E R S D O R F F I T E , MAINLY AT THE 

BOUNDARIES OF GERSDQRFFITE-PV< R R H O T I T E . , ALSO WITHIN P Y R R H O T I T E , 
BETWEEN G R A I N S ; 



P Y R R H O T I T E ; F E M _ X . ) S | 75 - 8 0 $ 

- H . H . , GREATER THAN G S O , C P Y . 
- M A S S I V E - GRAINS ABOUT 1 . 5 M M . 
- WHITE TO G R E Y I S H P I N K . 

- A N I S O T R O P I C , S T R O N G , GREY TO BROWN. 

G A N G U E ; 5 $ 

OCCURS IN S T R I N G E R S , ROUGHLY P A R A L L E L TO THE L I N E A T I O N 

MARKED BY THE LARGER B L E B S OF G E R S D O R F F I T E WITHIN THE P Y R R H O T I T E 



SAMPLE #2 . 

THE SAMPLE APPC-AJRS, IN HAND S P E C I M E N , TO C O N S I S T OF P V R I T E M 

WITH MINOR C H A L C O P Y R I T E , WITH QUARTZ G A N G U E . 

M l N E R A L O G V ; 

P Y R I T E ; F E S 2 , 6 0 $ 

- M A S S I V E ANHEDRAL G R A I N S , A FEW EUHE8RAL GRAIN B O U N D A R I E S . 
- W H I T E , H . H . 
- HOST FOR MARCASITE 
- GOOD C L E A V A G E ICRACES, O U T L I N E D BY M A R C A S I T E . 

M A R C A S I T E ; F E S ^ , 1 5 -

- OCCURS AS F E A T H E R Y INTERGROWTHS, RIMMING, AND WITHIN P Y R I T E . 
- Y E L L O W WHITE 
- H . H . 
- A N I S O T R O P I C , D I S T I N C T AND S T R O N G , B L U E GREY TO R E D D I S H . 

- ELONGATE ALONG C L E A V A G E D I R E C T I O N S OF HOST P Y R I T E ; 

- D I S T I N G U I S H E D BY AN I S O T R O P I S M . 

C H A L C O P Y R I T E - C u F E S g , 5 $ 

- L A R G E GRAINS AT BOUNDARY OF Q U A R T Z - P Y R I T E 
OF SUBHEDRAL OR EUHEDRAL P Y R I T E . 

- D I S T I N G U I S H E D BY C O L O B R , H A R D N E S S . ( M . L . ) 

HAS AN INCLUSION 

GANGUE - QUARTZ - 2 0 $ 



SAMPLE # 3 

ROUNDED B L E B S OF S I L I C A T E WITHIN A M A S S I V E C H A L C O P Y R I T E -

P Y R R H O T I T E - P E N T L A N D I T E ? M A T R I X . 

M l N E R A L O G Y : 

C H A L C O P Y R I T E ; (CuFESg) - 6 0 $ 

- D I S T I N G U I S H E D BY C O L O U R , H A R D N E S S . 

- M A S S I V E , IRREGULAR G R A I N S . 

C U B A N I T E ? - CuFEgS^ -

- H A R D N E S S , @= C H A L C O P Y R I T E 
- WHITE 
- H IGHLY A N I S O T R O P I C , GREY TO BROWN. 

- OCCURS AS ANHEDRAL B L E B S , OR E X S O L U T I O N L A M E L L A E , IN C H A L C O P Y R I T E . 

- F I G . 1 , 3A AND 3 B . 

SPERRYLITE?—PTASg 

- E X T R E M E L Y HARD. 

- BR IGHT WH|TE 
- EUHEDRAL GRAINS 
- I S O T R O P I C , C B M P L E T E E X T I N C T I O N ; 

P Y R I T E ; F E S 2 1 $ 

- H . M . , WBITE 
- S U B H E D R A L GRAINS 

P Y R R H O T I T E F E ( 1 - X ) S - 1 0 $ 

- A N I S O T R O P I C , WHITE TO P I N K I S H , 
- T A K E S A BAD P O L I S H . 

P E N T L A N D I T E - ( F E , N I ) 5 S 8 - L E S S THAN 5 $ 

- A S S O C I A T E D WITH THE P V R R H O T I T E . 
- I S O T R O P I C , INCOMPLETE E X T I N C T I O N . 
- IRREGULAR P A T T E R N WITHIN THE P O . 

GANGUE - 1 5 - 2 0 $ 

- S I L I C A T E S 



SAMPLE # 4 . 

MAIN ZONE ORE - SOUTHWALL C O N T A C T , F A C C O N B R I D G E . 

M A S S I V E P Y R R H O T I T E , WITH ROUNDED S I L I C A T E B L E B S . 

M I N E R A L O G Y : 

P Y R R H O T I T E - F E ( 1 - X ) S - , 4 0 $ 

OCCURS AS L A R G E P A T C H E S OR P E N T L A N D I T E ' E Y E S ' IN P Y R R H O T I T E . 
INDIV IDUAL GRAINS MAY BE D I S C R E E T , OR MANTLING P Y R R H O T I T E . 

- I S O T R O P I C , COMPLETE E X T I N C T I O N . 

GANGUE - 2 0 $ 

- ROUNDED TO E L O N G A T E B L E B S OF V A R I A B L E S I Z E S WITHIN THE 

S U L F I D E M A T R I X ; 

SAMPLE # 5 . 

B R E C C I A ORE - HANGING WALL C H A L C O P Y R I T E Z O N E ; 

M I N E R A L O G Y ; 

C H A L C O P Y R I T E - ( C U ^ E S „ ) - 1 0 $ 

OCCURS IN SMALL B L E B S THROUGHOUT THE S E C T I O N . A FEW L A R G E R 

SMALL ANHEORAL G R A I N S , HIGHLY A N I S O T R O P I C . 

P E N T L A N D I T E - ( F E , N I ^ S - 4 0 $ 
D 8 

( l C M . ) B L E B S . 

1MM. GRAINS 

G R A N U L A R , 1 - 1 . 5 M M . G R A I N S . 
A N I S O T R O P I C , S T R O N G , GREY TO BROWN, 
D I S T I N G U I S H E D FROM P D . BY A N I S O T R O P I S M . 

OCCUR IN IRREGULAR 



S P E C I M E N # 6 . 

- A VERY O L D , BADLY P O L I S H E D S E C T I O N . 

Mi N E R A L O G Y ; 

P E N T L A N D I T E - I S O T R O P I C 

P Y R R H O T I T E - A N I S O T R O P I C 

C H A L C O P Y R I T E - SMALL S T R I N G E R S IN S I L I C A T E S . 

M A G N E T I T E -

S P E C I M E N # 7 . = E Q U I V A L E N T TO S P E C I M E N # 2 . 

- HAS M A G N E T I T E IN ADDIT ION TO THE MINERALOGY OF 

S P E C I M E N #8 - E Q U I V A H E N T TO S P E C I M E N #4 . 



S P E C I M E N # 5 . X20 S P E C I M E N fi& X5 

- P E N T L A N D I T E G R A I N S , AROUND 
P Y R R H O T I T E 

S T R I N G E R S OF C H A L C O P Y R I T E 
IN G A N G U E , A S S C WITH 

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



S P E C I M E N #1 , X20 

- G E R S D O R F F I T E IN P Y R R H O T I T E 

S P E C I M E N , # 2 , ( A ) , X 2 0 

- M A R C A S I T E IN P Y R I T E , 
( M A R C A S I T E SHADED H E R E ) 

/ r 

A 
\ 

\ 

\ 
s - 7 — - i 

/ \ / 
/ 

S P E C I M E N - f s T x 5 

- C H A L C O P Y R I T E , WIHH 

EUHEDRAL P Y R I T E E N C L O S E D . 

\ 
\ 

S P E C I M E N # 3 ( B ) X 2 0 

- C U B A N I T E E X S O L U T I O N L A M E L L A E 

/ 
\ 

/ \ 
/ \ 

I / 
/ 

/ 

S P E C I M E N , ^ ( A ) X5 

- C U B A N t T E ? IN C H A L C O P Y R I T E . 

/ J 

\ 
\ 

• 

\ 

\ 
\ 

/ / J 

S P E C I M E N #4 • X5 

- L I M I T OF P D . ! E Y E ! IN PO» 



B I B L I O G R A P H Y : 

B A T E M A N , A . M . , MAGMATIC ORE D E P O S I T S , SUDBURY O N T A R I O , E C O N . G E O L . , 

V . 1 2 , P . 3 9 1 - 4 2 6 . 

C H A O , E . C . T , , I M P A C T M E T A M O R P H t S M , R E S E A R C H E S IN G E O C H E M I S T R Y , VOL 2 . , 

p. 2 0 4 , A B E L S O N , ( E D . ) 

C O L E M A N , A . P . , MAGMAS AND S U L P H I D E O R E S , E C O N . , G E O L , V . 1 2 , P 4 2 7 . 

CORNWALL, H . R . , N I C K E L D E P O S I T S OF N . A . , B U L L 1 2 2 3 , U . S . G E O L . S U R V E Y . 

P P . 1 - 6 2 . 1 9 6 6 . 

D i E T 2 , SUDBURY STRUCTURE AS AN A S T R O S L E M E , J . G E O L , V . 7 2 , P P . 4 1 2 - 4 3 4 , 1 9 6 4 . 

F R E N C H , B . M . , SUDBURY S T R U C T U R E , O N T A R I O : SOME P E T R O G R A P H I C E V I D E N C E 

FOR AN O R I G I N BY M E T E R O I T E I M P A C T . G0DDARD S P A C E F L I G H T C E N T E R , 

M A R Y L A N D , P U B L I C A T I O N X - 6 4 1 - 6 7 - 6 . P P . 1 - 5 6 . F E B . 1 9 6 7 . 

HAWLEY, J . E . , T H E SUDBURY O R E S : T H E I R MINERALOGY AND O R I G I N . M I N E R A L O G I C A L 

A S S O C I A T I O N OF C A N A D A , U N I V E R S I T Y OF TORONTO P R E S S . 

N A L D R E T T , J , A . , AND K U L L E R U D , G . , A STUDY OF THE STRATHCONA M I N E , 

AND ITS B E A R I N G ON THE O R I G I N OF T H E N I C K E L - C O P P E R ORES OF THE 

SUDBURY D I S T R I C T , O N T A R I O . J . P E T R O L O G Y , V O L . 8 , No. 3 , O C T . 1 9 6 7 . 

AND R U C K L I D G E , U N I V E R S I T Y OF TORONTO. P H A S E L A Y E R I N G AND 

C R Y P T I C V A R I A T I O N IN THE SUDBURY N I C K E L I R R U P T I V E . 

P H E M I S T E R , T . C , A REVIEW OF T H E P R O B L E M S OF THE SUDBURY I R R U P T I V E , 

J . G E O L , V . 4 5 , P P . 1 - 4 7 . 

S T E V E N S O N , J . S . , AND C O L G R O V E , G . L . , T H E SUDBURY I R T U P T I V E . SOME 

P E T R O G E N E T I C C O N C E P T S BASED ON R E C E N T R I E L D WORK. I. G . C , 2 3 R D . 

S E S S I O N , C Z E C H O S L O V A K E A . V O L . 4 , P R . 2 7 . A C E D E M I A , P R A G U E . 



B E A V E R D E L L A R E A : 

T H E L O C A T I O N OF THE B E A V E R D E L L CAMP IS SHOWN ON THE ACCOMPANYING 

M A P , A COMPOSITE DRAWN FR06F) THE K E T T L E RLVER MAPS 1 5 - 1 9 6 1 , AND 6 - 1 9 5 7 . 

THE V A L U E OF T H E AREA L I E S MAINLY IN S I L V E R , WITH SOME PRODUCTION OF 

L E A D , T H N C , G O L D , AND CADMIUM. 

T H E STRATA AROUND THE CAMP A R E ; 

P A L E O Z O I C S E D I M E N T S AND V O L C A N I C , INTRUDED BY MESOZOIC QUARTZ D I O R I T E . 

- W A L L A C E FORMATION - T U F F S AND L A V A S . 
- W E S T K E T T L E B A T H O L I T H - QUARTZ D I O R I T E ( J U R A S S I C ) 
- B E A V E R D E L L STOCK - QUARTZ M O N Z O N I T E . 

T H E D E P O S I T S ARE WITHIN M I N E R A L I Z E D SHEAR ZONES WITHIN THE QUARTZ 

D I O R I T E , AND DO NOT EXTEND BEYOND ITS L I M I T S . T H E V E I N S ARE ABOUT 1* TO 

1 0 F W IDE , AND S T R I K E E A S T , WITH A DIP S 5 0 - 9 0 ° . T H E V E I N S C O N S I T S OF SHEARED 

B R E C C I A T E D ROCKS AND VEIN IFF I NER A L S . D L K E S OF A N D E S I T E ARE P R E - O R E . 

THERE ARE FOUR T Y P E S OF F A U L T S , WHICH D I S P L A C E QUARTZ V E I N S IN THE L O D E . 

THE ORE S T R . K E S A P P R O X I M A T E L Y IN ONE S E T OF F A U L T S . T H E SOURCE OF THE 

ORE M E T A L S ARE HOT ASCENDING S O L U T I O N S FROM T H E B E A V E R D E L L QUARTZ 

M O N Z O N I T E . 

T H E S U L F I D E S R E P L A C E Q U A R T Z , AND RARELY ARE D ISEMMINATED IN THE 

WALL R O C K S . T H E A L T E R A T I O N IS WALL ROCK P R O P Y L I T I Z A T I O N . T B E V A L U E S OF 

S I L V E R DO NOT CHANGE WITH D E P T H , AND M I N E R A L I Z A T I O N E X T E N D S TO DEPTH WITHIN 

THE QUARTZ D I O R I T E . 

FROM S T A P L E S AND WARREN, THE ORE B E A R I N G V E I N S ARE ABOUT 

40 - 5 0 fc S I L I C A 
1 0 - 1 2 $ i "ON 

5 - 7 $ Z I N C 
4 - 6 $ LIE AD 

1 2 0 - 1 5 0 oz. S I L V E R / T O N . 
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MOST OF THE MINERALS REPORTED IN THE L I T E R A T U R E WERE OBSERVED 

IN THE P O L I S H E D S E C T I O N S . 

S I L V E R M I N E R A L I Z A T I O N IS ; P Y R A R G Y R I T E , F R I E B E R G I T E , P O L Y S A S I T E , 

( S P H A L E R I T E , G A L E N A ) , NAT IVE S I L V E R AND AC A NTH I T E • 

OTHERS ARE Q U A R T Z , P Y R I T E , A R S E N T O P Y I T E , C A L C I T E , RARELY 

C H A L C O P Y R I T E . 

AN A N A L Y S I S OF THE S P H A L E R I T E BY S T A P L E S AND WARREN SHOWED T H E 

MN AND TE CONTENT OF THE S P H A L E R I T E SUPPORTS AN E P I T H E R M A L O R I G I N . 

T H E GALENA IS P R I M A R Y , D E P O S I T I O N OF T E T R A H E D R I T E , P Y R I T E , P O L Y B A S I T E 

O V E R L A P S . 



P O L I S H E D S E C T I O N S 

S E C T I O N # 1 . 

SMALL V E I N ( 1 C M . ) IN Q U A R T Z . 

MI N E R A L O G Y ; 

P D L Y B A S I T E - ( A G , C U ) 1 6 ( S B A S ) 2 S - 2 0 $ 

- Q U E S T I O N A B L E D E T E R M I N A T I O N , S I N C E T H I S S P E C I M E N SHOWS A 

L A M E L L A R H A B I T , PERHAPS IS TWINNING OR Z O N I N G . 
- DULL GREY TO GREY WITH A GREEN T I N G E 
- H . M. TO L . , DULL MOTTLY A P P E A R A N C E . 
- A . D I S T I N C T TO S L I G H T . 

S P H A L E R I T E - ZNS - L E S S THAN 1 $ 

- DEEP Y E L L O W INTERNAL R E F L E C T I O N , OCCURS IN THE G A N G U E , 
S E P A R A T E FROM THE V E I N . 

C H A L C O P Y R I T E - C U F E S 2 - L E S S THAN 1 $ 

- SHOWS A R E L I C T O U T L I N E - ( F L G . L , 1 * ) - R E P L A C E D ? 
- OCCURS ONLY AT THE E D G E S OF THE V E I N . 

S E C T I O N # 2 . 

VERY SMALL GRAINS D ISEMMINATED THROUGH Q U A R T Z . 

M I N E R A L O G Y ; 

S I L V E R - AR - 0 . 2 5 $ 

- N A T I V E S I L V E R 

- VERY S O F T , W H I T E , OCCURS IN IRREGULAR P A T C H E S , MAY BE A 
P A T T E R N IMPOSED BY A WIRE FORM OF N A T I V E S I L V E R . 

- I . S C R A T C H E S ARE A . 

GOLD - Au - 0 . 2 $ 

- N A T I V E GOLD 
- DEEP YELLOW GOLD C O L O U R , 
- OCCURS AS SMALL ANHEDRAL B L E B S . 
- ! . , G R E E N I S H UNDER X - N I C O L S , SOME ^ ARE S L I G H T L Y AN. 

A R S E N O P Y R I T E - F E As S - 0 . 

- W H I T E , VERY HARD. 
- OCCURS IN SMALL EUHEDRAL TO SUBHEDRAL C R Y S T A L S WITHIN THE 

WALL ROCK. 



S E C . # 2 C O N T D . 

P O L Y B A S I T E - ( A G , C U ) 1 5 ( S B A S ) 2 S 1 1 - 0 . 0 5 $ 

- SMALL GRAINS IN Q U A R T Z . 
- A . S T R O N G , 
- DULL G R E Y . 

C H A L C O P Y R I T E - 6u FE $ „ 

- MINOR, SOME C R Y S T A L S HAVE THE FBRM OF A R S E N O P Y R I T E - R E P L A C E M E N T ? 

GANGUE - 9 9 $ 

- QUARTZ AND S I L I C A T E S . 

S E C T I O N # 3 . 

M lNERALOGY; 

GALENA - P B S - 1 5 $ 

- H . L . 

- S O F T , WHITE - C L E A V A G E A C C E N T E D BY T R I A N G U L A R P I T S , 

S P H A L E R I T E - Z N S - 3 0 $ 

- DARK REDDISH BROWN IN THE S P E C I M E N , 

- DULL G R E Y , WITH ORANGE INTERNAL R E F L E C T I O N UNDER X - N I C O L S . 

C H A L C O P Y R I T E - SMALL B L E B S IN T B E S P H A L E R I T E . 

GANGUE - Q U A R T Z . 

- B R E C C I A T E D ANGULAR FRAGMENTS ARE E N C L O S E D WITHIN THE V E I N M I N E R A L S . 

- IN G E N E R A L , T H E WALL BOCK AND P A R T I C L E S ARE RIMMED BY G A L E N A , WITH 

THE S P H A L E R I T E IN THE MIDDLE OF THE V E I N S . 



S E C T I O N # 4 . 

M I N E R A L O G Y ; 

S P H A L E R I T E - Z N S - 7 5 $ 

- VEWY DARK IN THE S P E C I M E N , 

- DULL G R E Y , A N I S O T R O P I C . 

P Y R I T E - F E S 2 - 1 0 - 1 5 $ 

- P A L E YELLOW 

- HARD, MOTTLED A P P E A R A N C E 

P O L Y B AS ITE - 2 $ 

- D U L L , GREY G R E E N . 

- OCCURS BETWEEN P Y R I T E AND G A N G U E , WITH C H A L C O P Y R I T E 

C H A L C O P Y R I T E - 2 $ 

- IRREGULAR B R A I N S , INTERGROWN BETWEEN P Y R I T E AND IN SMALL P A T C H E S 

IN S P H A L E R I T E . ( 0 . 0 5 - O . l M M . ) 
) 

GALENA - 1 - 2 $ 
- L I G H T G R E Y , TR IANGULAR P I T S . 

- A N I S O T R O P I C . 

F R I E B E R G I T E - ( S I L V E R ' : T E T R A H E D R I T E ) - L E S S THAN 5 $ 

- M E D I U M G R E Y , DARK A G A I N S T P O L Y B A S I T E , G A L E N A , S L I G H T L Y G R E E N . 
- A N I S O T R O P I C IN GREY 
- BOUNDARIES SMOOTH. 

A R S E N O P Y R I T E - L E S S THAN 1 $ 

- S M A L L ( . 5 M M . ) ANHEDRAL » 0 SUBHEDRFTL G R A I N S , OCCUR BETWEEN P Y R I T E 

GKNGUE - 1 $ 

- S I L I C A T E S . 



S E C T I O N # 5 . 

Mi N E R A L O G Y ; 

P Y R I T E - 2 0 $ 

- Y E L L O W 

- M S T T L E D , ANHEDRAL TO S U B H E D R A L . 

S P H A L E R I T E - 5 0 $ 

- DULL BROWN TO BLACK 

- C O N T A I N S NUMERAOUS ( 0 . 0 2 M M . ) GRAINS OF C H A L C O P Y R I T E 
G A L E N A - 8 $ 

- OCCURS AS L A R G E I N F I L L I N G S BETWEEN P Y R I T E , D I S T I N G U I S H E D BY 
C L E A V A G E P I T S , ISOTROPISM 

P O L Y B A S ITE - 5 $ 

- SMALL ( 0 , 0 5 X 4MM. ) S T R I N G E R S WITH F C H A T C O P Y R I T E , IN S P H A L E R I T E . 

- IRREGULAR B L E B S ( 0 . 5 M M . ) IN S P H A L E R I T E , GFTLENA. 

F R I E B E R G I T E - 2 $ 

- I S O T R O P I C , G R E Y . 

- OCCURS IN SAME H A B I T AS P OLY B AS I T E . 

P Y R A R G Y R I T E - 5 $ 

- BRONZE ON S U R F A C E , TO DULL BLUE B R E Y . 
- A N I S O T R O P I C 
- STRONG RED INTERNAL R E F L E C T I O N 
- OCCURS IN SAME MANNER, AND IS CONTEMPORANEOUS WITH P O L Y B A S I T E 

AND F R I E B E R G I T E . 

A R S E N O P Y R I T E - 2 - 5 $ 

- SUBHEDRAL 
- B R I G H T W H I T E , VERY HARD. 
- A . S T R O N G . 

C H A L C O P Y R I T E - 1 - 5 $ 

- VERY SMALL ( 0 . 0 5 M M . ) GRAINS IN S P H A L E R I T E . 

GANGUE - 5 $ 

- S I L I C A T E S . 



S E C T I O N #6 = H I G H L A N D . B E L L , ALAN V E I N 

Mt NERALOGY SAME AS # 5 . 

V E I N C O N T A I N S P Y R I T E ON THE Q U A R T Z , GALEAN IN THE I N T E R S T I C I E S . 
S P H A L E R I T E IS C E N T R A L , ON P Y R I T E , G A L E N A . S I L V E R M I N E R A L S INVADE 
ALONG B O U N D A R I E S OF T H E G A L E N A - P Y R I T E . 

S E C T I O N # 7 . 

Ml NERALOGY 1 . SAME AS # 5 . 

P Y R A R G Y R I T E - 2 0 $ 

- IN F R A C T U R E S ALONG C L E A V A G E IN G A L E N A ; 

G A L E N A - 4 0 $ 

P Y R I T E - 5 $ 

POLYS AS 1TE 

A R S E N O P Y R I T E 

S P H A L E R I T E 

G A N G U E . 

S E C T I O N #8 ( S E C T I O N S 9 , 1 0 AND 1 1 SHOW E S S E N T I A L L Y THE SAME MINERALOGY) 

MI N E R A L O G Y ; 

G A L E N A - 6 0 $ 

S P H A L E R I T E - 1 3 $ 

P Y R A R G Y R I T E - 1 0 $ 

- IN S P H A L E R I T E - ( 0 . 5 - I M M . ) 
- BRONZE ON THE S U R F A C E , TO DULL G R E Y , B L U E . 

- A . S T R O N G , STRONG RED INTERNAL R E F L E C T I O N . 

C H A L C O P Y R I T E - 2 $ 

A R S E N O P Y R I T E - EUHEDRAL SMALL GRAINS 

P O L Y B A S I T E - SMALL GRAINS IN G R A I N S . 

GANGUE - 1 5 $ - S I L I C A T E S 



S P E C I M E N #1 ( A ) X20 S E C T I O N #1 ( B ) 

- C H A L C O P Y R I T E IN P O L Y B A S ITE - L A M E L L A E IN P O L Y B A S I T E ? 

\ 
f—— " JS 1 

if \.V tj—1 

J 
7 

S P E C I M E N #2 ( A ) X20 

- N A T I V E S I L V E R 

\ A 

1 i \ J 
\ \ y-'y" j \ r=y <T 

/ 

S P E C I M E N #2 ( B ) 

- N A T I V E G O L D . 



S E C T I O N #4 X5 

- P O L Y B A S I T E (DA RK) 
- C H A L C O P Y R I T E ( L I G H T G R E Y ) 
- P Y R I T E - M O T T L E D . 

S E C T I ON # 5 X5 

- P O L Y B AS I T E ( D A R K ) WITH 
F R I E B E R G I T E AND GALENA 

/ 
/ 
/ 

\ 
V 
V 

/ J 
/ 

S E C T I O N #7 
P Y R A R G Y R I T E IN GALENA ALONG 
C L E A V A G E . 

S E C T I O N #4 X5 

— F R I E S E R G I T R , WITH 

C H A L C O P Y R l f E . ' A N D P O L Y B A S I T E ? 

S E C T I O N #5 X5 

- P Y R A R G Y R | T E (DARK) 
- WITH P O L Y B A S I T E , GALENA 

AND P Y R I T E 

/ 
/ 1 

i 

y - \ 

\ 
\ 

I 

f j 

/ 

S E C T I O N #8 

- P Y R A R G Y R I T E , WITH S P H A L E R I T E , 
G A L E N A . 



P A R A G E N E T I C SEQUENCE: 

T H E ORDER OF D E P O S I T I O N OF T H E M I N E R A L S IS DETERMINED 

FROM T H E I R R E L A T I O N S H I P IN T H E P O L I S H E D S E C T I O N S S T U D I E D ; 

P Y R I T E 

A RSC PJOP Y R I TE 

• GALENA 

S P H A L E R I T E 

a. 

Ti M E ; 

.POLYBAS 1 TE 
P Y R A R C Y R I T C 

• FRI. EBE.RGI-XE 

N A T I V E AG AND AU? 

T H E M I N E R A L S G E N E R A L L Y SHOW SMOOTH B O U N D A R I E S , T H E R E F O R E THE 

T I M E E L A P S E D BETWEEN D E P O S I T I O N OF I N D I V I D U S L M I N E R A L S MAY HAVR 

BEEN R E L A T I V E L Y S H O R T . 

/ 0 U 
a>rt 



B I B L I O G R A P H Y : 

KIDO AND PERRY - B E A V E R D E L L CAMP; S T R U C T U R A L GEOLOGY OF CANADIAN ORE 

D E P O S I T S , V O L . I I . 6TH COMMONWEALTH M. AND M. C O N G R E S S , C A N A D A , 1 9 5 7 . P . 1 3 6 . 

R E I N E C K E - G . S . C . MEMOIR # 7 9 , 1 9 1 5 

S I N C L A I R , A . J . , GOWER, J . , U . B . C . REPORT # 7 . GUIDEBOOK OFR M I N . A S S C . OF C A N A D A , 

F I E L D T R I P TO THE S . INTERIOR OF B . C . , A P R I L , 1968 

S T A P L E S AND WARREN, MINERALCQ-Y OF HIGHLAND B E L L , W E A * t e « M M I N E R , M A Y - J U N E , 1 9 4 6 . 


