




JANUARY 16, 1969 

SEAR JOHN 

ENCLOSED I S  THE REPORT FOR THE S I X  T H I N  S E C T I O N S  AND ROCK S P E C I M E N S  

G I V E N  T O  ME L A S T  DECEMBER. FOR THE T H I N  S E C T I O N S ,  ED WILL SEND I N  91s  B I L L  

SEPARATELY.  ENCLOSED HERE I S  THE B I L L  FOR THE S I B  T H I N  S E C T I O N  D E S C R I P T I O N S .  

WILL SEND YOU T H E  ROCKS AN9 S E C T I O N S  LATER.  

GOOD LUCK ' L L  



KERR A331SON RINES LTE, 
PI ,.c.........,...,.."""".""" ..... ..... -..- 



MINERALOGY 
A C T I N O L I T E - -  GREEN TO GREENISH BLUE LABHS, GENERALYY. AS F I N E  GRAINED 

CRYSTALS W I T *  ABUNDANT MAGNETLTE I N C L U S I O N S  

B I O T I T E - -  VERY F I N E  GRAINED ANHEORAL AGGREGATES W I T H  GREEN TO P A L E  GREEN 

PLEOCUB~ISM.. OCCURS B o r n  A S  MASSES AND AS V E A I S  

PLAGIOCLASE--ESTIMATED COMPOStT lON A N - ~ ,  SOME PHENOCRYSTS ALTERD TO A Z F  

D E S C R l e T l O N  

T H E  ROCK IS AN ALTERED SUB-,dOPHlTlC BASALT-BASALTIC  ANDESITE.  I N  I T S  
PRESENT STATE THE ROCK I S  COMPOSED O F  F I N E  GRAINED NEEDLES OF A C T I N O L I T E  
F I N E  GRAINED MOSAICS O F  B I O T I T E  (8% OF THE ROCK) , MINOR WEDGE SHAPED 

QUARTZ, V E I N S  AND REPLACEMENTS 8v C k L C I T E  AND IRREGULAR CRYSTAC)(OF 
F I N E  GRAINED EPIDOTE. OPAGUES C O N S I S T  OF ABOUT 1% OF THE ROCK 
FORM O F  P Y R I C E  AND CHALC)(OPYRITE. 

I N  THE 

THE ROCK MAY BE C L A S S I F I E D  AS A M E t l B A S A L T  METAMORPHOSED I N  THE 
UPPER P A R T  OF THE A L B I T E  E P I D I T E  HORNFELS F A C I E S  - 

i .  ! . ,  . . ,  , .~ SPECIMEN R-30 

THE ROCK I S  A VESICULAR P O R P H Y R I T I C  B A S A C T l C  A N D I S I T E .  THE ROCK HAS BEEN 
ALTERED I N  THE LOWERk P A R T  OF THE A L B I T E  E P I D O T E  HORNFELS FACIES.TO A MOSAIC 

F I N E  GRAINED GREEN B I O T I T E , ~ C H K O R I T E .  P L A G I O C L A S E  L A T H S  ARE GENERALLY 
PRESERVED A S  C A L C I C  (AN-@) P L A G I O C L A S E S . W I T H  PHENOCRYSTS ALTERED T O  A L B l T l C  

SAUSSURITES. QUARTJIN THE GROUNDMASS AS WEDGE SHAPED CRYSTALS BETWEEN 
PCAGIOCLASE L A T H S  SUGGEST AN O R I G I N A L  M I N E R A L  PHASE, ALTHOUGH ABUNDANT 

SECONDARY QUARTZ IS E V I D E N T  FROM MINOR QUARTZ VEINS,AND V E S I C L E S  F I L L E D  

C U T T I N G  AND REPLACING PLAGIOCLASE LATHS. OPAGUES I N  THE FORM OF MAGNETITE 
CONSTITUTE BETWEEN 5 TO OF THE SECTION. 

OF BLUE GREEN P L E o c n R o l c  ACTINOLITE CLOUDED wiTn MAGNETITE INCLUSIONS, 

w i n  QUARTZ ANB CHLORITE. CALCITE OCCURS THROUGH OUT THE ROCK A S  VEINS - 
-- - 

. 



THE S P E C I M E N  APPEARS T O  B E  A B A S I C  V O L C A N I C  B R E e e I A  OR AGGLOMERATE 

L l T H l C  TUFF, A L T E R E D  T O  A GREENSTONE. I T  I S  C H A R A C T E R I Z E D  BY M E D I U M  TO F I N E  4 
G R A I N E D  ROUNDED V O L C A N I C  FRAGMENTS O F  D I F F E R I N G  ROCK T Y P E S  S E T  I N  A F I N E R  

G R A I N E D  M A T R I X .  I N  GENERAL FRAGMENTS ARE A N D E S I T E  TO B A S A L T I C  A N D E S I T E  I N  
COMPOSITION WITH MICROCRYSTS OF FELBSPAR ( A N - ~ ) .  

w i T n  X ~ Y G D U L E S  FILLED WITH SILICA. THE SECOND TYPE CONSISTS OF ALTERED REPLACED 

Two NPES OF FRAGMENTS 

DOMINATE.  THE M O B 1  ABUNDANT 4 R E  V E S I C U L A R  S U B O O P H I T I C  A L T E R E D  B A S A L T I C  A N D E S I T E S  

F I N E  G R A I N E D  NEAR GLASSY FRAGMENTS W I T H  VERY F I N E  M I C R O C R Y S T S  OF P L A G I O C L A S E .  

I N  T H I S  L A T T E R  TYPE T H E  GROUNOMASS H A S  BEEN REPLACED BY M A G N E T I T E  AND SOME _.__I___.__ - - 
ASSOCIATED NATIVE COPPER. 

SPECKS IN SILICA AMYGOULES AND PLAGIOCLASE LATHS). 

(COPPER ALSO OCCURS MORE RARELY A S  FINE GRAINED 
-I-- 

THE SPDCIMEN H A S  BEEN HORNFELSED IN THE UPPER GREENSCHIST-BIOTITE 
HORNFELS FACIES., . FELDSPAR APPEARS ONLY MILDLY ALTEREB, EPIDOTE IS COMMON 

MINERAL SPECIES. CHLORITE CALCITE ANO~-JCTINOLITE WERE NOT SEEN. MUCH QuAR-Tz. 
IS SECONDARY..AS IN AMYGOULS FILLINGS AND A S  IRREGULAR P A T c n s  IN THE GROUNDMASS, 

A N 0  VERY F I N E  G R A I N E D  *REEN B I O T I T E  (6C$ OF THE S E C T I O N )  ARE THE D O M I N A N T  

__ .- . .  

~~- 
ALTHOUGH SOME BOUNDED TO ANGULAR FRAGMENTS MAY B E  P A R T  O F  T H E  O R I G I N A L  BRECCIA .  

SUMMARY -., , ~ ,  
, _  

OF THE THREE SPECIMENS R-24, R30, AND R52 , R-X SHOWS THE LOWEST 

GRADE METAMORPHIC FEATURES. THE L A C K  OF SULPHIDES AND THE PRESENCE OF 

C H L O R I T E  
C H L O R I T E  P L U S  B I O T I T E  TO B I O T I T E  ONLY SUGGESTS Abt ~ 0 G ~ R A B E - M E ~ A M . O R P H ~ S M .  

I T  
CONTACT METAMORPHISM. 

D I S T I N G U I S H  T H I S  S P E C I M E N  F R O M  THE OTHER TWO. THE CHANGE FROM 

I S  SUGGESTED T H A T  S P E C I M E N  R-30 MARKS N E A R ~ T H E  ~ O U T E R ~ B O U ~ N O A R Y _ P F ~  - --_ 
-_ 



- "  1 , c I.* SPECIMEN 725 

PLAGIOCLASE: COMPLEXLY ZONED A~-20-24, ALTBRED BY VEINS AND 
REPLACEMENTS O F  C A L C I T E ,  S E R l C l T E  AND C L I N O Z O I S I T E o  

QUARTZ 

B I O T I T E :  M E D I U M  T O  F I N E  G R A I N E D  MOSAICS,  ALTERED P A R T L Y  T O  

CHLORITE.  I N C L U S I O N S  O F  Z l R C O N _ A B U N D A N T  

HORNBLENDE: F I N E  G R A I N E D  P A L E  GREEN ANHEDRAL C R Y S T A L S  

SPHENE:  M E D I U M  G R A I N E D  ANHEDRAL TO EUHEDRAL CRYSTALS,  ABOUT 

I-@ O F  THE ROCK, C R Y S T A L S  GENERALLY C O N T A I N  CORES OF 

T I T A N M A G N E T I T E  AND ARE A L T E R E D  TO LEUCOXENE. 

A P A T I T E :  GENERALLY A S S O C I A T E D  W I T H  M A F I C S  

C A L C I T E :  A L T E R A T I O N  O F  P L A G I O C L A S E  A N 0  AS M I N O R  I N T E R S T I T A L  

F I L L I N G S  

THE ROCK I S  N O N F O L I A T E D  FRESW T O  WEAKLY ALTERED P O R P H Y R I T I C  

B I O T l T E  OL I GOCLASE TRONJEHMI  T E  ( L E U C O C R A T I  C O L I  GOCLASE QUARTZ D I  O R 1  T E )  

COARSE G R A I N E D  O S C I L L I T O R Y  ZONED P L A G I O C L A S E ,  L A R G E  ROUNDED EMBAYEO 

QUARTZ A N d e l O T I T E  I N  A M A T R I X  OF P L A G I O C L A S E ,  GRANULAR QUARTZ AND 

CONTAINING MINOR MIAROLITIC CAVITIES. THE PHENOCRYSTS CONSIST OF 

5-$ MAFICS. SRHENE, APATIXT AND MAGNETITE FORM ABUNDANT ACCESSORIES. 

T L , V < ~  \ '  SPECIMEN 8-2 L 

PLAGIOCLASE: COARSE GRAINED FRESH WIAKLY ZONED OLIGOCLASE;AN 20-24 

QUARTZ; LARGE ROUNDED CRYSTALS,  P A R T L Y  CORRODED B Y  K-FELDSPAR 

K-FELDSPAR:  F I N E  G R A I N E D  I N T E R S T I T I A L ,  WEAKLY P E R T H I T I C  

B I O T I T E :  FRESH COARSE G R A I N E D  BOOKLETS, MOST W I T H  I N C L U S I O N S  

O F  Z IRCON,  SMALLER C R Y S T A L S  SHOW A L T E R A T I O N  TO C H L O R I T E  

SPHENE: COARSE G R A I N E D  F R E S H  WEDGE S H A P E 0  CRYSTALS,  MOST W I T H  

M A G N E T I T E  CORES. 

A P A T I T E :  M I N O R  ACCESSORY 

OPAGUE: PROBABLY T I T A N M A G N E T I T E  DUE TO I T S  I N T I M A T E  A S S O C I A T I O N  

W I T H  SPHENE AND IT6 ALTERATJON PRODUCT LEUCOXENE. 

THE S P E C I M E N  IS A l O A R S E  G R A I N E D  S I L I C E O U S  (?&3$ QUARTZ)  

B I O T I  T E  SUBPORPHYR I T 1  C GRANODI  O R 1  T E  (NEAR QUARTZ MONZON ITE I N  COMPOS IT1 ON 

THE H A N D  SPECIMEN SHOWS NO ORIENTATION FABRIC. 



SPECIMEN DDH 2 I , .  .. I . 

P L A G I O C L A S E :  F R E S H  C R Y S T A L S  G I V E  A C O M P O S I T I O N  O F  AN 20-24, MOST 06 
THE C R Y S T A L S  A R E  A L T E R E B  T O  A L B I T E ,  S E R l C l T E  AND C A L C I T E  - 

QUARTZ: ROUNDED CORRODED PHENOCRYSTS 

1 -FELDSPAR:  F I N E L Y  P E R T H I T I C ,  OFTEN U P H E N O C R Y S T S  

B I O T I T E :  COARSE T O  M E D I U M  GRAINED,  WEAK TO SRRONG A L T E R A T I O N  B Y  

C H L O R I T E ,  MUSCOVITE,  O A L C I T E  AND N E E D L E S  O F  R U T I L E  

A P A T I T E !  E S T I M A T E D  ABOUT 34/. 
SPHENE: A L T E R E D  TO LEUCOXENE 

M A G N E T I T E :  A S S O C I A T E D  W I T H  SPHENE 

THE SPECIMEN M A Y  BE CALLED A NONFOLIATED MIAROLITIC PORPHYRITLC 
B I O T I T E  6 C l D l C  G R A N O O I O R I T E  (OR QUARTZ MONZONITE) .  

OL IGOCLASE,  IRREGULAR P A T C H E S  OF ORTHOCLASE,AND ROUNDED CORRODED QUARTZ 

COMPRISE T H E  PHENOCRYSTS. 

M O S A I C  O F  F I N E  G R A I N E D  ROUNDED QUARTZ A N 0  I N T E R S T I A L  K-FELDSPAR. B I O T I T E  

P A R T L Y  A L B I T I Z E D  

THE GROUND MASS C O N S I S T S  O F  A RL INDOd) .ORIENTATEOb 

COMPRISING ABOUT S5$ OF THE ROCK IS ALTERED A S  ABOVE. ACCESSORIES ARE 

ABUNDANT APATIWE,AND SPHENE ALTERED TO LEUCOXENE. 

SUMMARY 

ALL S P E C I M E N S  ARE P O R P H Y R I T I C ,  A C I D I C  AND NONFOLIATED.  SPHENE W I T H  

M A G N E T I T E  CORES, ABUNDANT A P A T I T E  AND Z I R C O N  I N  B I O T I T E  ARE U B I Q U I T O U S  

ACCESSORIES.  725 AND DDH 2 SHOW VERY S I M I L A R  T E X T U R E S  O F  PHENOBRYSTS O F  

P L A G I O C L A S E  (AN 20-24) AND CORRODED QUARTZ I N  A GRANULAR QUARTZ-FELDSPAR 

M A T R I X .  THEY D I F F E R  ONLY I N  T H A T  THE FORMER C O N T A I N S  HORNBLENDE AND NO 

K-FELDSPAR)  W H I L E  THE L A T T E R  C O N T A I N S  K-FELBSPAR AND NO HORNBLENDE. 

8-2 I S  T H E  MOBT H I G H L Y  ALTERED, W I T H  A STRONG DEVELOPMENT OF ALBITE, 
CHLORITE, MUSCOVITE AND CALCITE. THIS DIFFERENCE IN ALTERATION FROM OTHBR 
S P E C I M E N S  MAW OYLY R E F L E C T  T H E  T H I N  S E C T I O N S  P R O X I M I T Y  TO A P R O M I N E N T  QUARTZ 

YE I N .  

ALL THREE SHOW HIGH LEVEL EPIZONAL FEATURES. Two SHOW MIAROLITIC 
C A V I T I E S ,  A L L  A WHOLLY O R  P A R T L Y  P O R P H Y R I T I C .  T H I S  I N  C O N J U N C T I O N  W l T M  

A GOOD HORNFELS DEVELOPMENT SUGGESTS A H I G H  L E V E L  EMPLACEMENT. 

frr, 
FROM T H E  S I M I L A R I T I E S  I N  M l N E R A L 9 O Y  AND TEXTURE I T  IS SUGGESTED T H A T  

T H E  THREE S P E C I M E N S  ARE CO-MAGMATIC. 



/ 

TIAE S P E C I M E N  IS A %INE G R A I N E D  DARK GREEN F E t D S P A R  PYROBLE PORPHYRY. 1-2MM 

E P I D O T E  V E I N S  CUT THE SPECIMEN. 

MINERALOGY 

I C T I N O L I T E :  C%RSE G R A I N E D  A C I C U L A R  C R Y S T A L S  

BIOTITE: A S  F I N E  G R l l N E D  C R Y S T A L S  OCCURRING IN COABSE G R A I N E D  AGGREGATE0 
A N 0  AS D I S S E M I N A T E D  C R Y S T A L S  THROUGH THE GROUND MASS. 

X EPIOOTE: ANHEDRAL TO EUHEDRAL CRYSTALS 

ALBITE: PHENOCRYSTS A N D  GROUNDMASS CRYSTALS , COMPOSITION ABOUT AN-10 

CALCITE: IRREGULAR CRYSTALS I N  THE GROUNOMASS AND ASSOCIATED W I T H  E P I O O T E  

I N  VEINS.  

THE ROCK WAS PROBABLY I N I T I A L L Y  A P L A G I O C L A S E - A U G I T E  B A S A L T I C  PORPHYRY, 
cmc.ucgee 
WITH A N  OOPHITIC GROUNDMASS OF PLAGIOCLASE AND AUGITE. THE ROCK Is NOW A GREENSTONE; 

PHENOCRYSTS OF P L A G I O C L A S E  ARE NOW ALL SUBHEDRAL T O  EUHEDRAL ALBITE, A U G I T E  

PHENOCRYSTS HAVE ALL GONE T O  A C R Y S T A L L I N E  M O S A I C  OF GRQEN BIOTlTE(50-7G%), 

7 
ACTINOLITE (lo-%) AND EPIDOTE (o-z@). THE GOUNDMASS HAS GONE TO A SIMILAR 

M I N E R A U  ASSEMBLAGE I N  S I M I L A R  PORPOTIONS,  WITH THE M I N O R  DEVELOPMENT OF- 

CALCITE. 

ACTINOLITE (ACICULAR NEEDLES ASSOCIATED WITH THE CALCITE) C U T  THE SPECIMEN. 

LATE VEINS OF EPIDOTE (?@), CALCITE (zo$), CHLORITE (@) AND 

C H L O R I T E  WAS ONLY SEEN I N  THES OCCURRANCE. 

OPAGUES ARE NOT ABUNDANT C O U P R I S I N G  ABOUT 1-Ho O F  THE 8 P E C I H E N .  MUCH OF THE 

OPAGUES OCCUR AS P R I M A R Y  CUBES O F  MAGNETITE,  ALTHOUGH THE B U L K  O F  T H E  OPAGUE 

APPEARS TO BE SECONDARY D E R I V E D  FROM THE BREaKDOWN OF A U G I T E  T O  B I O T I T E ,  

E P I D O T E  AND A C T I N O L I T E .  MOST OF THE OPAGUES H A V E  ALTERED TO LEUCOXENE. NO 

EVIDENCE W A S  AVAILABLE FOR REPLACEMENT MAGNETITE. PYRITE OCCURS IN ONLY 

D I S S E M I N A T E D  TRACE AMOUNTS. 



SPECIMEN R-53 

THE H A N D  SPECIMEN IS A MASSIVE CIARSE GRAINED SILICEOUS BRECCIA CUT BY 

MO-CU QUARTZ VEINS.  FRAGMENTS VARY FROM F R A C T I O N S  O F  I N C H E S  I N  D I A M E T E R  TO GREATER 

T H A N  2" ACROSS. INCLUDED IN SOME OF THE FRAGMENTS ARE V E R Y  FINE GRAINED WHITE 

OPAGUE SUBHEDRAL RECTANGULAR CRYSTALS,  THESE APPEAR TO B E  F E L D S P A R  CRYSTALS.  

MIIERA 
MINERALOGY 

QUARTZ: 

ALBITE: R E L I C T  PHENOCRYSTS I N  T H F  FRLGMENTS AND I N  T H E  GROUNDMASS 

ORTHOCLASE: SOME F I N E  G R A I N E D  C R Y S T A L S  I N  QUARTZ V E I N S  ( L E B S  THAN 1%) 

EPIDOTE: M I N O R  COARSE G R A I N E D  C R Y S T A L S  I N  T H E  SELVAGE O F  QUARTZ V E I N S  

AS V E I N S ,  P A T C H E S  AND I N  THE GBOUNDMASS (7c$) 

(2%) 

CALCITE: IN VEINS AND DISSEMINATIONS IN FRAGMENTS (LESS THAN I$) 

APATITE: VERY M I N O R  C R Y S T A L S  I N  T H E  QUARTZ V E I N S  ( L E S S  THAN 15) 

CHLORITE: IN C O A R S E  GRAINDD QUARTZ VEINS WITH CALCITE. 

AMPHIBOLE: PROBABLY ACTINOLITE,  FIN^ GRAINED FIBROUS PILE GREEN PLEOCHROIC, 

I N  I R R E G U L A R  L A T H S  AND P O I K I L I T I C  C R Y S T A L S  I N  QUARTZ V E I N  ( L E S S  T H l N  15) 

GROUND VASS:  F E L S I C  VERY F I N E  GRAINED,  W I T H  E S S E N T I A L L Y  NO M A F I C S .  

PHENOCRYSTS OF A L B I T E  COMPRISE ABOUT I-& OF T H E  GROUNDMASS, 

THE REMAINDER C O N S I S T I N G  O F  A M O S A I C  O F  QUARTZ (40-6@) AND 

A L B I T E .  b ' lNOR C A L C I T E  I S  PRESENT. 

THE SPECIMEN IS MOST DEFINITELY A BRECCIA, CONSISTING OF VERY FINE GRAINED 

P O R P H Y R I T I C  F E L S I C  FRAGMENTS CUT BY ABUNDANT V E I N S  AND S T R I N G E R S  OF GRANULAR V E I N  

QUARTZ. THERE DOES NOT ABPEAR T O  B E  ANY WELL DEVELOPED COMMINUTED ROCK FRAGMENTS. 

FRAGMENTS CONSIST OF A FINE GRAINED MOSAIC OF QUARTZ AND ALBITE WITH MINOR 

PHENOCRYSTS OF ALBITE. THAT THE PALGIOCLASE IS PROBABLY A PRIMARY FEATURE AND NOT 

M E T A S O M A T I C  I S  A T T E S T E D  BY SOME PHENOBRYST H A V I N G  0 E E N  WRUNCATED BY QUARTZ VEINS.  

MUCH O F  T H E  GROUNDMASS QUARTZ APPEARS T O  SECONDARY ( T H I N  V E I N L E T S  AND I R R E G U L A R  

MASSES AND APOPHYSE FROM V E I N  QUARTZ.) THE O R I G I N A L  C O M P O S I T I O N  O F  THE FRAGMENTS 

IS VAGUE:  THEY rrh. N O W  CONTAIN NO MAFICS A N D  40-6@, QUARTZ, MUCH OF WHICH IS - 
SECONDARY6 THE L A C K  O F  ANY R E C O G N I Z E A B L E  R E L I C T  T E X T U R E S  E X C E P T  FOR T H E  F I N E  G R A I N E D  

in  4 
P H E N O C R Y S T S  US FINE GRAINED QUARTZ-PLAGIOCLASE MOSAIC(WHICH RESEMBLES A CHILLED 



GROUND M A S S )  SUGGESTS THAT THE ORIGINAL ROCK W A S  P R O B A B L Y A N  ACID VOLCANIC AND A 

MORE REMOTE P O S S I B I L I T Y  THAT I T  WAS A C H I L L E D  BORDDR O F  AN A C I D I C  P L U T O N I C .  

THE VEIN SYSTEN I S  COMPLEX. QUARTZ RICH SULLPHIOE VEINS WITH MINOR 

C A L C I T E ,  B I O T I T E  AND C H L O R I T E  PREDOMINATE.  THESE ARE E l T H E B  A S S O C I A T E D  W I T H  

62UT -_- O R  ARE C U T  BY MORE M A F l C  R I C H  Q U A R T Z  V E I N S  C O N T A I N I N G  B I O T I T E I A M P H I B O L E I C H ~ O R I T E ,  

C A L C I T E  , A P A T I T E  AND S U L P H I D E S .  THESE V E I N S  VARY I N  W I D T H  FROM GREATER T H A N  

%M T O  M I C R O S C O P I C  H A I R  L I N E  FRACTURES. 

- 
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PETROLOGY - RAMSEY CREEK PROPERTY 

F o u r  t h i n  s e c t i o n s ,  o n e  c u t  f r o m  e a c h  of t h e  t h r e e  

g r a n i t i c  r o c k  t y p e s  found on  t r o y d  Creek and  o n e  of t h e  h o r n f e l s ,  

were v e r y  b r i e f l y  s t u d i e d ,  The coarse g r a i n e d  r o c k s  were s t a i n e d  

u s i n g  HF a n d  N a - c o b a l t i n i t r a t e  t o  c o n f i r m  or d e t e r m i n e  K- fe ldspa r ,  

p l a g i o c l a s e ,  a n d  q u a r t z  c o n t e n t ,  

Croyd I n t r u s i o n :  (Spec  J C L - 3 0 )  

This is  Q medium-grained,  g r e y ,  p h a n s r i t i c  rock, 

Wea the red  s u r f a c e  is p i t t e d ;  brown l i m o n i t e  l i n e s  c a v i t i e s .  Some 

se r i c i t e  a l t e r a t i o n  is a p p a r e n t  b u t  n o t  abundan t .  

T e x t u r e  i n  t h i n  s e c t i o n  is hypidiomorphic-granular, 

A n h e d r a l  t o  s u b h e d r a l  p l a g i o c l a s e  c r y s t a l s  c o m p r i s e  56% of t h e  

rock, Near a small q u a r t z  v e i n  p l a g i o c l a s e  show,a marked o s c i l l a t o r y  

t o n i n g ,  These  are un twinned  o r  t w i n n e d  o n l y  on r i m s .  R e f r a c t i v e  

i n d e x  s u g g e s t s  t h a t  t h e  c o m p o s i t i o n  is n e a r  or g r e a t e r  t h a n  t h a t  

of q u a r t z  a n d  s h o u l d  be i n  the o l i g o c l a s e - a n d e s i n e  r a n g e .  Away 

from t h e  v e i n  p l a g i o c l a s e  is t w i n n e d  b u t  t w i n s  are  p o o r l y  d e v e l o p e d ,  

These  untwinned  p l a g i o c l a s e  are l i k e l y  of s e c o n d a r y  o r i g i n  r e l a t e d  

i n  t i m e  t o  q u a r t z  v e i n i n g ,  Some of t h e s e  l a t e r  f e l d s p a r  c r y s t a l s  

a re  c l o u d e d  w i t h  d a r k  i n c l u s i o n s .  K- fe ldspa r  and  q u a r t z  o c c u r  

i n t e r s t i t i a l  t o  p l a g i o c l a s e ,  B io t i t e  is t h e  o n l y  mafic m i n e r a l .  

A c c e s s o r y  m i n e r a l s  i n c l u d e  p y r i t e ,  c h a l c o p y r i t e  a n d  m o l y b d e n i t e .  

P o c k e t s  o f  ser ic i te  ( ? )  a l t e r a t i o n  o c c u r  a l o n g  p l a g i o c l a s e  b o u n d a r i e s ,  

c l e a v a g e  and f r a c t u r e  p l a n e s ,  

c o n t .  Page  2.,, 



Composi t ion:  Plagioclase - 56% 

K- f e l d s p a r  - 18% 

Biotite - 3% 

Pyrite ) 
1 

1 
C h a l c o p y r i t e  ) - 246 

Molybdenite  ) 

Alteration Minera l s  - 1% 

Rock is  a quartz d i o r i t e ,  

.- 

cent. Page 3 , , .  
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Groyd Dyke: (Spec  B 2 )  

The dyke c u t 8  v o l c a n i c  rocks i n  lower Groyd C r e e k .  I t  

i s  a medium t o  c o a r s e - g r a i n e d  g r a n i t i c  rock, p a l e  amber t o  g r e y  i n  

c o l o u r .  Only mafic m i n e r a l  is b i o t i t e  which forms books up t o  7 mm. 

i n  d i ame te r .  Q u a r t z  o c c u r s  as g l a s s y  e q u a n t  g r a i n s  up t o  4 mm, i n  

s i z e  - a v e r a g e  size is much less. R a r e l y  l a r g e  p h e n o c r y s t s  of 

p ink  K-fe ldspar  o c c u r  i n  c r y s t a l s  7 - 1 2  m. i n  s i z e .  The rock is 

n o t  un i form i n  t e x t u r e  or compos i t ion .  

C h a l c o p y r i t e  and  p y r i t e  o c c u r  on f r a c t u r e  s u r f a c e s  and 

as d i s s e m i n a t e d  g r a i n s  t h r o u g h o u t  t h e  rock. L i g h t  t o  d a r k  c h o c o l a t e  

brown l i m o n i t e  - o x i d a t i o n  p r o d u c t s  of b o t h  c h a l c o p y r i t e  and p y r i t e  

i s  e v i d e n t  on f r a c t u r e d  s u r f a c e s  and  q u a r t z  v e i n s .  

T e x t u r e  i s  hypidiomorphic-granular, P l a g i o c l a s e  (An291 

c r y s t a l s  a re  twinned ,  some show zoning .  Boundar i e s  a re  s e r a t e d  o r  

c o r r o d e d ,  o f t e n  r agged  w i t h  p o c k e t s  of s e r i c i t e  ( ? )  a l t e r a t i o n  a l o n g  

boundar i e s .  K-fe ldspar ,  i n  p a r t  p e r t h i t i c ,  form i r r e g u l a r  t o  e q u a n t  

c r y s t a l s  as  p a r t  of an  i n t e r l o c k i n g  mosaic w i t h  q u a r t z .  A f e w  l a r g e  

s u b h e d r a l  K-fe ldspar  p h e n o c r y s t s  o c c u r  i n  random o r i e n t a t i o n ,  B i o t i t e  

forms ragged  l a t h s  and s u b h e d r a l  p l a t e s  i n t e r s t i t i a l  t o  p l a g i o c l a s e ,  

Q u a r t z ,  i n  areas o f  g r e a t e s t  c o n c e n t r a t i o n  of p l a g i o c l a s e  c r y s t a l s  

t e n d  t o  be small i r r e g u l a r  shaped  g r a i n s .  Q u a r t z  and untwinned f e l d s p a r  

(K-fe ldspar  (? )  ) were no ted  p o i k i l i t i c a l l y  e n c l o s e d  i n  a large 

p l a g i o c l a s e  c r y s t a l .  Accessory  m i n e r a l s  sphene  and a p a t i t e  compr i se  

less t h a n  1% of t h e  rock. Opaque m i n e r a l s  i n c l u d e  m a g n e t i t e ,  p y r i t e ,  

c o n t .  Page 4.., 
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and c h a l c o p y r i t e .  Main a l t e r a t i o n  minera l  i s  ser ic i te  ( ? )  - some 

p l a g i o c l s s e  g r a i n s  are e x t e n s i v e l y  a l t e r e d  to  sericite  ( ? ) .  

Composit ion:  P l a g i o c l a s e  - 58% 

K- f e 1 d s pa r 

Quartz  - 17% 
- 2oqc 

Biotite - 3% 

Opaque mins - 1% 

Accessory  n i n s .  - 1s (less  than 1s) 
A l t e r a t i o n  mins.  - 1% (less than 1%) 

Rock i s  a Quartz  Monzonite.  

c o n t .  Page S... 

... 
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F e l d s p a r  Porphyry  Dyke (Spec  JCL-24) 

T h i s  is a l i g h t  g r e y  p o r p h y r i t i c  dyke  c u t t i n g  

m i n e r a l i z e d  v o l c a n i c  rock, 

p l a g i o c l a s e  ( u p  t o  6 mm) o c c a s i o n a l  ''eye" of q u a r t z  and  small  books  

of b i o t i t e  e n c l o s e d  i n  a f i n e - g r a i n e d  grey m a t r i x ,  

I t  c o n s i s t s  o f  l a r g e  p h e n o c r y s t s  of 

I n  t h i n  s e c t i o n ,  t h e  rock is  composed of c l u s t e r s  of 

zoned and  tw inned  p l a g i o c l a s e  (An26) and  i n d i v i d u a l  p h e n o c r y s t s  

e n c l o s e d  i n  a f i n e - g r a i n e d  q u a r t z - f e l d s p a r  m a t r i x .  

N a - c o b a l t i n i t r a t e  s u g g e s t s  t h a t  much of t h e  f i n e  g r a i n e d  m a t r i x  

may be K-fe ldspar .  

p h e n o c r y s t s ,  

d e s t r o y e d  by a l t e r a t i o n  t o  Kao l in  ( ? )  and s e r i c i t e .  One K-fe ldspar  ( ? )  

p h e n o c r y s t  w i t h  brown a l t e r a t i o n  h a l o  p o i k i l i t i c a l l y  e n c l o s e s  e u h e d r a l  

sphene tw inned  p l a g i o c l a s e ,  b i o t i t e  and  c h l o r i t e .  B io t i t e  and  s p h e n e  

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

l a t h l i k e  p l a t e s  p a r t l y  a l t e r e d  t o  c h l o r i t e .  A c c e s s o r y  m i n e r a l s  a re  

a p a t i t e ,  s p h e n e ,  m a g n e t i t e ,  c h a l c o p y r i t e ,  and  h e m a t i t e .  A l t e r a t i o n  

m i n e r a l s  a r e  m a i n l y  ser ic i te ,  c h l o r i t e  and  k a o l i n i t e  ( ? ) ,  

S t a i n i n g  w i t h  

K-fe ldspar  also o c c u r s  s p a r i n g l y  as l a r g e  

Some p l a g i o c l a s e  c r y s t a l s  have  been  almost c o m p l e t e l y  

Rock is  a b i o t i t e -  

f e l d s p a r - p o r p h y r y  or 

l a t i t e  porphyry ,  

Composi t ion :  P l a g i o c l a s e  p h e n o c r y s t s  - 2M 
K- f e l d s p a r  N - 2% or less 

Q u a r t z - f e l d s p a r  groundmass - 74% 

B i o t i t e '  - 246 

A l t e r a t i o n  m i n e r a l s  - 1% Y 

C h a l c o p y r i t e ,  hem, mag, p y r i t e  - 1s ( l e s s  t h a n )  

Shene ,  a p a t i t e  - 1% ( l e s s  t h a n )  
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B i o t i t e - H o r n b l e n d e  H o r n f e l s  (Spec BB-a1 

T h i s  is a d a r k  n o n - d e s c r i p t  l o o k i n g  rock t h a t  w e a t h e r s  

t o  a r o u g h  s u r f a c e .  

h o r n b l e n d e  and  18% b i o t i t e ,  w i t h  3% c h l o r i t e .  

p y r i t e  and  m a g n e t i t e  c o m p r i s e  a b o u t  2% of t h e  rock. 

I t  is composed of 55% p l a g i o c l a s e  (An40),  22% 

A c c e s s o r y  m i n e r a l s  

The spec imen  comes from w i t h i n  t h e  t h e r m a l  a u r s o l  a d j a c e n t  

t o  t h e  Croyd i n t r u s i o n .  Is is  a biotite-hornblende-hornfels, 

D i s c u s s i o n  : 

From t h i s  b r i e f  s t u d y  i t  is a p p a r e n t  t h a t  more K-fe ldspa r  

e x i s t s  i n  a l l  t h e  i n t r u s i v e  rocks t h a n  what  is a p p a r e n t  i n  hand 

spec imen.  

p r i m a r y  is a t  t h i s  s t a g e  p u r e l y  s p e c u l a t i o n .  

p a r t i c u l a r l y  i n  t h e  Croyd dyke  as e v i d e n c e d  by  t h e  i r r e g u l a r  or p a t c h y  

d i s t r i b u t i o n  o v e r  t h e  o u t c r o p ,  would s u g g e s t  a metasoaatic o r i g i n .  I n  

a s p e c i m e n t  from t h e  Groyd I n t r u s i o n ,  t h e  N a - c o b a l t i n i t r a t e  s t a i n  as 

well as t h i n  s e c t i o n  e x a m i n a t i o n  shows a c o n c e n t r a t i o n  of K- fe ldspa r  

a d j a c e n t  t o  a small  q u a r t z  v e i n .  

some of  t h e  K- fe ldspa r .  

t h i n  s e c t i o n s .  

How much of t h i s  K- fe ldspa r  is  s e c o n d a r y  and  how much 

Most c e r t a i n l y  some, 

T h i s  also s u g g e s t s  a l a t e r  o r i g i n  t o  

A more comprehens ive  s t u d y  is needed  on t h e  

S e r i c i t e  and  k a o l i n i t e  a l t e r a t i o n  is n o t  e x t e n s i v e .  C h l o r i t e  

is a minor  c o n s t i t u e n t  o f  some b u t  not' a l l  rocks examined.  


