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INTRODUCTION 

Location 

The Stewart  c la ims  a r e  cen te red  a t  approximate l a t i t u d e  4 9 O 1 7 ' ~  and 

long i tude  1 1 7 ° 1 7 ' ~ .  This  l o c a t i o n  i s  about 2 8  km sou th  of t h e  town 

of  Nelson B.C. and about  4 km w e s t  of  t h e  town of Y m i r ,  B .C .  w i t h i n  

t h e  Nelson Mining Div is ion .  The c la im group l ies  w i t h i n  t h e  dra inage  

bas ins  of S tewar t ,  Quar tz ,Boulder  M i l l  and E r i e  Creeks. 

Access 

Access from C a s t l e g a r  i s  v i a  Highway # 3  through Salmo and from Nelson 

v i a  Highway #6 t o  Y m i r .  P roper ty  acces s  i s  by a s e r i e s  of logging  

and f o r e s t  acces s  roads  of f o u r  wheel d r i v e  s tandard .  The S t e w a r t  

Creek acces s  i s  v i a  f o u r  wheel d r i v e  i n  a l l  weather  whi le  two wheel 

d r i v e  i s  adequate i n  d ry  weather.  The Quar t z  Creek acces s  i s  very  

s t e e p  and rugged and i s  pas sab le  on ly  by f o u r  wheel d r i v e .  Access 

v i a  Boulder M i l l  and E r i e  Creek i s  seasona l  and by f o u r  wheel d r i v e  

only .  

Physiography 

The c la ims a r e  l o c a t e d  i n  an a r e a  of  g l a c i a t e d ,  moderately rugged 

t e r r a i n  w i th  e l e v a t i o n s  between 750 meters and 1950 meters. The 

ground suppor t s  a v a r i e t y  of v e g e t a t i o n  i n  t h e  lower s e c t i o n s  and 
\ 

t h e  summit a r e a s  a r e  r e l a t i v e l y  devoid o f  t r e e s  and suppor t  on ly  

s c rub  brush and mosses. Areas which w e r e  logged o r  bu rn t  i n  p a s t  
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y e a r s  a r e  now h o s t  t o  dense t h i c k e t s  of willow and a l d e r s .  

Overburden i s  v a r i a b l e  i n  t h i c k n e s s  wi th  cons ide rab le  ou tc rop  

a long  t h e  r i d g e  l i n e s  and t h i c k  a l luvium i n  t h e  v a l l e y  bottoms. 

S o i l  development is  g e n e r a l l y  poor and i s  composed predominantly 

of  weathered f i n e s  and s c r e e  from t h e  s l o p e s  and under lying 

bedrock. Snowfall  i n  t h e  a r e a  i s  moderate t o  heavy on t h e  h ighe r  

s l o p e s  w i th  ground b a r e  and a c c e s s i b l e  from about May t o  November 

on t h e  average.  

His tory  and Economic Assessment - 
Selco  Inc .  op t ioned  t h e  S tewar t  P rope r ty  i n  1982 from E r i c  and 

Jack Denny of  Nelson, BC, a s  a  r e s u l t  of r e g i o n a l  g e o l o g i c a l  

e v a l u a t i o n .  I t  i s  presumed t h a t  t h e  proper ty  has  p o t e n t i a l  a s  

a  porphyry molybdenum system and t h e  e x p l o r a t i o n  e f f o r t s  o f  Se lco  

w i l l  p r i m a r i l y  be t o  a s s e s s  t h e  economic v i a b i l i t y  of t h e  molybdenum 

m i n e r a l i z a t i o n  i n  t h e  a r ea .  I n  a d d i t i o n ,  i n  view of  h i s t o r i c  r eco rds  

i n d i c a t i n g  t h e  presence  of base  and p rec ious  meta l s  w i th  proper ty  

boundar ies ,  an a p p r a i s a l  of  t h e  economic p o t e n t i a l  o f  t h e  E l i s e  

Volcanics  and Ha l l  Sediments w i l l  be c a r r i e d  o u t  i n  conjunc t ion  

w i t h  t h e  main e x p l o r a t i o n  e f f o r t s  on t h e  i n t r u s i v e  complex h o s t i n g  

t h e  molybdenum m i n e r a l i z a t i o n .  

The Y m i r  a r e a  has  seen cons ide rab le  e x p l o r a t i o n  and p rospec t ing  

f o r  go ld  and base  meta l s  i n  t h e  l a t e  1800 's  and e a r l y  1900 's .  A t  

t h a t  t i m e  t h e r e  was cons ide rab le  a c t i v i t y  and many p i t s ,  t r e n c h e s ,  



a d i t s  and s h a f t s  were l o c a t e d  on t h e  p r e s e n t  Stewart  p rope r ty  

and i n  t h e  surrounding coun t rys ide .  Many of t h e  o l d  p r o p e r t i e s  

were s i g n i f i c a n t  producers  of gold o r e s  and some produc t ion  of  

base  meta l s  has  been.documented. 

The p r e s e n t  S tewar t  p rope r ty  is  t h e  s i t e  of t h e  Free  S i l v e r  and 

May Blossom p r o p e r t i e s ,  l o c a t e d  f o r  t h e i r  base  and p rec ious  metal  

p o t e n t i a l  i n  1896. These p r o p e r t i e s  saw i n t e r m i t t e n t  a c t i v i t y  up 

u n t i l  about t h e  1930's .  

The Arrow Tungsten showings w e r e  eva lua t ed  on Stewart  Creek 

(Stewart  # 2 ) ,  du r ing  t h e  pe r iod  of  1942 t o  1952. Copper Horn 

Mining worked t h e  a r e a  o f  S tewar t  # 4  from 1966 t o  1969 a s  p a r t  

of t h e i r  Fresno- Group. 

Quin tana  P4inerals Corporat ion h e l d  a  l a r g e  p rope r ty  c a l l e d  t h e  

Salmo Group i n  1969 and 1970 which inc luded  what i s  now t h e  main 

molybdenum showing of t h e  S tewar t  Proper ty .  Quintana c a r r i e d  o u t  

e x t e n s i v e  s u r f a c e  e x p l o r a t i o n  f o r  base  and p rec ious  metals .  

During t h e  l a t e  1 9 7 0 t s ,  E r i c  and Jack Denny o f  Nelson, c a r r i e d  o u t  

p ropec t ing  surveys  of  t h e  a r e a  and acqui red  minera l  r i g h t s  t o  what 

i s  now t h e  Stewart  Proper ty .  I n  1979 they  op t ioned  t h e  p rope r ty  t o  

S h e l l  Canada Resources Ltd. and S h e l l  c a r r i e d  o u t  a  d e t a i l e d  e v a l u a t i o n  

of t h e  p rope r ty  i nc lud ing  geophysical  and geochemical su rveys ,  
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geological mapping and diamond drilling. The results of their work 

indicated that the property was host to ore grade concentrations of 

molybdenum mineralization and that there may be potential to develop 

sufficient tonnage of ore material to warrant exploitation of the 

deposit. Due to economic factors Shell dropped out of the mineral 

exploration scene in 1982 and the property has subsequently been 

evaluated and optioned by Selco Inc. 

Stewart Property Ownership - 
The Stewart Property is owned by Mr. E. Denny and Mr. J. Denny of 

Nelson B.C. who have optioned the property to Harp Explorco Ltd. 

a wholly owned company of Selco Inc. The property consists of a 

total of 212 claims and claim units as outlined in the schedule of 

lands. 

Schedule of Land 

Group 1 

Stewart 1 

Stewart 2 

Stewart 4 

Stewart 5 

Stewart 6 

Stewart 7 

Stewart 13 

Recording Date 

April 28, 1978 

April 28, 1978 

July 14, 1978 

Nov. 28, 1978 

Nov. 28, 1978 

Nov. 28, 1978 

April 24, 1979 

# of Units 

20 

20 

6 

20 

16 

12 

4 

Record Number 
Present 
Expiry Year 



Present 
1111 Group 2 Recording Date # of Units Record Number Expiry Year 

Stewart 3 May 8, 1978 20 599 19 85 
mu Stewart 9 Nov. 28, 1978 20 892 1983 

Stewart 12 Nov. 28, 1978 8 895 1985 

Ruby & Free 
Silver April 18, 1978 1 

Royal April 18, 1978 1 

Recordina Date # of Units 

Stewart 8 

Stewart 10 

Stewart 11 

Maggie (L5144) 

Houlton (L4626) 

Jock 1 

Jock 2 

Nov. 28, 1978 

Nov. 28, 1978 

Nov. 28, 1978 

Nov. 28, 1978 

Nov. 28, 1978 

April 11, 1980 

April 11, 1980 

Record Number 

891 

893 

894 

898 

896 

1598 

1599 

Present 
Expiry Year 

Summary of Work - 
During the later part of 1982 and early 1983, Harp Explorco carried 

out the following work on the Stewart Property at Ymir, B.C. which 

is hereby being submitted for assessment credit. 

a) Rock chip sampling and geochemistry - 584 samples 
b) Geological description of rock samples - 584 samples 
c) Airborne survey - 277 line kilometers 



SURVEY OBJECTIVES AND TECHNIQUES 

a Rock Chip Sampling and Geochemistry 

A preliminary'mapping and sampling program was carried out 

with a threefold objective: 

1) to confirm data compiled by previous operators, 

2) to provide a reliable data base from which the 

economic potential of the intrusive system could 

be evaluated, 

3) and to provide detailed geochemical information 

from which future surveys could be planned. 

Due to the short period of time available, prior to the 

onset of heavy snow conditions, sampling was confined to 

the gridded area of the main intrusive complex. Rock chip 

samples were collected each 50 meters along 100 meter spaced 

grid lines wherever there was outcrop. Each sample was a 

combination of several chips collected within a 10 meter 

radius of the sample site. Every effort was made to collect 

"fresh" rock material below the surface leaching zone of about 

1 cm. Quartz or other veins were avoided in order to eliminate 

a bias in the whole rock data. 



Each sample was s p l i t ,  p r i o r  t o  submission t o  t h e  geochemical 

l a b ,  i n  o r d e r  t o  provide a  p o r t i o n  f o r  rock geochemistry and 

a  p o r t i o n  f o r  g e o l o g i c a l  a p p r a i s a l .  A t o t a l  of  584 samples 

were c o l l e c t e d  and eva lua ted .  

Each sample was submit ted t o  X-Ray Labs of Toronto f o r  whole 

rock a n a l y s i s  of major and minor elements i nc lud ing  Rb, S r ,  

and Z r .  Each sample was analyzed f o r  f l u o r i n e  and run through 

a  30 element emiss ion spec t rometer  a n a l y s i s .  

b )  - Geological  Eva lua t ion  of Rock Samples 

Each of t h e  samples c o l l e c t e d  f o r  geochemical a n a l y s i s  was 

sub jec t ed  t o  geo log ica l  e v a l u a t i o n  wi th  t h e  fol lowing o b j e c t i v e s :  

1) t o  provide d a t a  t o  a i d  i n  t h e  i n t e r p r e t a t i o n  of t h e  

geochemical d a t a ,  

2 )  t o  a s s i s t  i n  drawing up a  p re l iminary  geo log ica l  map 

of t h e  i n t r u s i v e  complex, 

3 )  t o  i d e n t i f y  mineralogy and a l t e r a t i o n  f e a t u r e s  of  each 

sample s i t e ,  

4 )  t o  confirm d a t a  ob ta ined  from previous  workers a s  an a i d  

i n  e v a l u a t i n g  t h e i r  work a s  it may p e r t a i n  t o  c u r r e n t  

s t u d i e s .  



I n  o r d e r  t o  p l an  f u t u r e  surveys  a  r e l i a b l e  geo log ica l  map 

of t h e  main showing a r e a  was r equ i r ed .  Due t o  w i n t e r  

weather  cond i t i ons  it was no t  f e a s i b l e  t o  c a r r y  o u t  d e t a i l e d  

s u r f a c e  mapping s o  t h e  rock geochemical samples were u t i l i z e d  

t o  o b t a i n  t h e  necessary  informat ion.  

Each sample, which was i d e n t i f i e d  by g r i d  co-ord ina tes ,  was 

examined by an exper ienced  g e o l o g i s t  wi th  t h e  a i d  of  a  

b inocu la r  microscope. A d e s c r i p t i o n  of each sample was 

compiled and a  map showing t h e  va r ious  rock type  l o c a t i o n s  

was drawn up. The map and sample d e s c r i p t i o n s  a r e  appended 

t o  t h i s  r e p o r t .  

C )  Airborne - Geophysical Survey 

During l a t e  1 9 8 2  Ques to r  Surveys Ltd. was c o n t r a c t e d  t o  

c a r r y  o u t  a  he l icop te r -borne  Input  and magnetics survey 

ove r  t h e  S tewar t  Proper ty .  

Ques to r  has  prepared a comprehensive c o n t r a c t o r s  r e p o r t  

d e t a i l i n g  equipment, survey techniques  and p r i n c i p l e s t a n d  

r e s u l t s .  This  r e p o r t  i s  appended. 



The objectives of this geophysical survey was primarily 

to test the Elise Volcanics and Hall Sediments, surrounding 

the main intrusive complex, for conductors which may have 

potential as base or precious metal targets. 

In addition, the survey was aimed at defining the boundaries 

of the intrusive complex, identifying local fault structures 

and determining if any phases of the intrusive complex were 

anomalously magnetic. 

SURVEY RESULTS AND INTERPRETATION 

a Airborne Geophysical Survey 

The results of this survey are dealt with comprehensively 

in the contractor's report by Questor Surveys Ltd. which 

is attached as Appendix I to this report. 

b) Geological Evaluation of Rock Samples 

Each rock sample collected for geochemical analysis was 

further evaluated by geological means and the results are 

presented herein as individual rock descriptions and as a 

geological map of rock type distributions. 



The general results indicated by this study are as 

follows: 

1) The Stewart Property is host to a multiphase intrusive 

complex which varied in composition over time from 

relatively mafic to felsic rocks. 

2) The more felsic rocks, i.e. aplites and rhyolites, are 

in an intrusive relationship to their host quartz- 

monzonites and biotite-augite-monzonites. 

3) The complex is host to late stage intrusive diabase 

dykes and lamprophyre. 

4) The textural and mineralogical data indicates that 

the main quartz-monzonite intrusive may in actual fact 

be composed of several phases of intrusion. 

5) Although most samples showed alteration features, the 

intrusive history of the complex makes identification 

of alteration patterns difficult without further detailed 

ground studies. 

6) A preliminary map of rock types and distribution has been 

prepared and is appended to this report as an aid in 

evaluating the rock geochemical data. 



11. 

SAMPLE DESCRIPTION - LO+OO 

0+50E QMP. F e l d s p a r  phenos 1 c m  i n  l e n g t h .  Hornblende t o  

4 mm h a s , b e e n  l a r g e l y  c h l o r i t i z e d .  Conta ins  about  10% 

q u a r t z .  S l i g h t l y  s e r i c i t i z e d .  Moderately hemat ized.  

0+75E QMP. Fe ld spa r  phenos t o  1.2 c m .  Hornblende phenoc rys t s  

show p a r t i a l  c h l o r i t e  a l t e r a t i o n .  No b i o t i t e  e v i d e n t .  

Conta ins  10-15% q u a r t z .  S l i g h t l y  s e r i c i t i z e d  rock.  

White i n  co lou r .  

1+50E QMP.  Fe ld spa r  t o  1 . 8  cm.  Con t a in s  15-20% q u a r t z  and 

abou t  3% hornblende most o f  which h a s  been a t  least 

p a r t i a l l y  a l t e r e d  t o  c h l o r i t e .  S l i g h t l y  t o  modera te ly  

hematized.  

2+00E QMP. Fe ld spa r  t o  1.5 c m .  Hornblende phenos t o  3 mm show 

b i o t i t e  development.  About 15% q u a r t z .  S l i g h t  t o  moderate 

s e r i c i t i z a t i o n  o f  m a t r i x  m a t e r i a l .  S l i g h t l y  hematized.  

Conta ins  s e v e r a l  h a i r l i n e  b a r r e n  q u a r t z  v e i n s  a s  w e l l  a s  

f i n e  hematized f r a c t u r e s .  

2+25E QMP. Fe ld spa r  phenos t o  1 . 5  c m  w i t h  hornb lende  phenos t o  

5 mm. The l a r g e  maf ic  c r y s t a l s  i n d i c a t e  t h a t  t h i s  rock  

may be e q u i v a l e n t  t o  QMP c o n t a i n i n g  l a r g e  f e l d s p a r  phenos 

a s  s een  on o t h e r  l i n e s .  The hand sample however c o n t a i n s  

no l a r g e  phenocrys t s .  A l b i t e  twinn ing  common. Hornblende 



2+25E p a r t i a l l y  a l t e r e d  t o  b i o t i t e  and/or  c h l o r i t e .  S l i g h t l y  
( con t i nued )  

s e r i c i t i z e d .  S l i g h t  t o  moderate hema t i za t i on  . 

3+00E QMP. ~ e l d s ~ a r  t o  1 .5  c m .  Prominent a l b i t e  twinn ing  

s i m i l a r  t o  p r ev ious  sample. Modera te ly  hemat ized,  

c o n t a i n s  numerous p a r a l l e l  h e m a t i t e  c o a t e d  h a i r l i n e  

f r a c t u r e s  p robab ly  i n d i c a t i v e  o f  shea r i ng .  Hornblende 

t o  2 mm. 

3+50E QMP. Fe ld spa r  t o  1 c m .  Hornblende l a t h s  t o  5 mm. 10% 

q u a r t z .  About 50% o f  t h e  hornblende has  been a l t e r e d  t o  

c h l o r i t e .  Moderately hemat ized.  Also  ha s  numerous 

h e m a t i t i c  f r a c t u r e s .  5% maf i c s .  

4+00E QMP. S i m i l a r  c o m p o s i t i o n a l l y  t o  p r ev ious  sample,  b u t  

c o a r s e r  g r a ined .  Con t a in s  hornb lende  l a t h s  t o  7 mm and 

s l i g h t l y  i n c r e a s e d  q u a r t z  c o n t e n t .  Moderately hemat ized 

w i t h  hemat ized f r a c t u r e s ,  etc. 5-7% maf ics .  

4+75E QMP. F e l d s p a r  t o  1 c m .  Con t a in s  (5% maf ics  - hornblende 

l a t h s  t o  2 mm + c h l o r i t e  a f t e r  hornblende.  10-15% q u a r t z .  

Moderately t o  h e a v i l y  hemat ized w i t h  numerous h e m a t i t i c  

f r a c t u r e s .  

5+50E QMP. F e l d s p a r s  t o  1 . 5  c m .  Hornblende l a t h s  t o  4 mm. 

S l i g h t  t o  moderate s e r i c i t i z a t i o n .  15% q u a r t z .  Heavi ly  

hematized w i t h  h e m a t i t i c  f r a c t u r e s .  ~ 5 %  maf ics .  Very 

s i m i l a r  t o  p r ev ious  sample. 



5+85E QMP. Feldspars to 2 cm. 10% quartz phenos. Pyritic. 

Contains 5% altered hornblende. Heavily fractured with 

hematitic fractures. Slight to moderate hematization. 

6+50E QMP. Feldspars reach only 5 rnm in H.S. Prominent albite 

twinning. 5% mafics - principally slightly altered 

hornblende. 10% quartz. Slightly to moderately sericitzed. 

Slight to moderate hematization. Hematitic fractures. 

7+00E QMP. Feldspar to 1.2 cm. Similar compositionally, but 

coarser grained than previous sample. Hematitic fractures. 

Moderately hematized. 

7+50E QMP. 1 cm feldspar. ~ 3 %  mafics. 10% quartz. Fractured, 

but only slightly hematized. Manganese coating on some 

fractures. 



SAMPLE DESCRIPTIONS - L1+00N 

0+75W Aplitic rock. Consists of feldspar phenocrysts to 6 mm 

set in a finer grained matrix consisting of about 

feldspar, 25% quartz and 2-3% mafics, principally 

hornblende laths to 1 mm. Contains locally, coarser 

material with quartz phenos to 2 mm. Slightly pinkish 

overall due to K alteration. 

0+50W Aplite. Consists of 25-30% quartz to 0.5 mm size set in 

a groundmass of moderately sericitized feldspar. Contains 

about 3% largely altered mafic material. Hematized on hair 

line fractures. 

0+25W Aplite. Feldspar phenocrysts to 3 mm are set in a moderately 

sericitized largely feldspathic matrix. Contains 10-15% 

quartz, much less than in previous sample and 3% mafic 

material. Slight hematization on fractures. 

6+50E QMP. Feldspar phenocrysts to 1 cm. Albite twinning common. 

Contains 10% quartz and 3-5% hornblende and altered horn- 

blende. Mn staining on fractures. Qtz veining visible 

1 mm in width-barren. Slight to moderate hematization. 



0+50E QMP. F e l d s p a r s  t o  2 c m .  White rock c o n t a i n i n g  15-20% 

q u a r t z ,  s l i g h t l y  s e r i c i t i z e d  f e l d s p a r  w i t h  a l b i t e  twinn ing ,  

5-7% c h l o r i t i z e d  hornblende w i t h  minor b i o t i t e  and abou t  

2% magne t i t e .  F resh  rock . 

2+00E QMP. V i r t u a l l y  i d e n t i c a l  t o  sample d e s c r i b e d  a t  1+50E. 

However, hornblende l a t h s  a r e  s l i g h t l y  l o n g e r  w i t h  a  

l e n g t h  of  up t o  8 mm. 

3+25E QMP. F e l d s p a r s  t o  5 mm w i t h  hornblende l a t h s  t o  7 mm, and 

abou t  10% q u a r t z .  40-50% o f  t h e  hornblende ha s  been 

c h l o r i t i z e d .  S l i g h t l y  s e r i c i t i z e d .  S l i g h t l y  hemat ized 

w i t h  i n c r e a s e d  hema t i za t i on  on weathered s u r f a c e .  Conta ins  

minor b i o t i t e  a f t e r  hornblende.  

4+50E QMP. F e l d s p a r  phenos t o  2 c m .  Hornblende l a t h s  t o  4 mm. 

q u a r t z  phenos t o  2 mm w i t h  q u a r t z  forming abou t  10% o f  

rock.  A l b i t e  twinn ing  common. Moderately s e r i c i t i z e d .  

The hornblende i s  p a r t i a l l y  a l t e r e d  t o  b i o t i t e .  Moderately 

hematized.  Conta ins  p y r i t i c  h a i r l i n e  f r a c t u r e s .  

5+25E QMP. P y r i t i c  f e l d s p a r s  t o  8 mm. Coarse r  g r a i n e d  and much 

less s e r i c i t i z e d  t h a n  p r ev ious  sample. Mafic m a t e r i a l ,  

o r i g i n a l l y  hornb lende ,  ha s  been l a r g e l y  de s t royed  w i t h  

u s u a l l y  o n l y  c h l o r i t e  remaining.  S l i g h t  t o  moderate 

hema t i za t i on .  



5+50E QMP. Feldspars >2  cm. Hornblende to 5 mm. Contains 

about 10% quartz. The hornblende has been partially 

altered to chlorite and/or biotite. Slight to moderate 

hematization, non pyritic. The rock has a pinkish tinge 

which may be indicative of potassic alteration. Contains 

a 4 mm wide quartz healed fracture with some cavities. 

No Mo evident. 

6+00E QMP. Feldspar phenos >1 cm. 10-15% quartz. 3-5% 

hornblende has been largely chloritized. Moderate 

sericitization. Hematitic on numerous fractures. Overall 

slight to moderate hematization. 

7+00E Q14P. Feldspar to 1 cm. Contains 5-7% mafics principally 

hornblende and chlorite after hornblende with minor biotite. 

Slightly sericitic. Slight to moderate hematization. 

Contains an area of non hematized rock and numerous magnetite 

blebs. 

7+25E QMP. Similar compositionally, but slightly finer grained 

than previous sample. Hematized parallel fractures. 

Contains a 1 rnrn quartz vein and an area of non hematized 

rock. 



*r 1 + 5 0 E  QMP. Feldspar phenos to 1 cm. Contains about 10% quartz. 

Hornblende crystals to 2 mrn are sometimes fresh, but largely 

chloritized. Slight to moderate sericitization. Moderately 

hematized with hematitic fractures. 
*.. 

- *For Sample 6+50E - please refer to page 1. 



18.  

SAMPLE DESCRIPTIONS - L2+00N 

0+50E QMP. Fe ld spa r  phenos t o  1 . 5  c m .  Con ta ins  10-15% q u a r t z  

and 3% hornblende and c h l o r i t e  o f t e n  hornblende h e m a t i t e  

i n  f r a c t u r e s .  Minor mangenese. Moderately hematized.  

S l i g h t l y  s e r i c i t i z e d .  

2+00E QMP. Fe ld spa r  phenos. >1 c m .  10% q u a r t z  2-3% c h l o r i t e  

and b i o t i t e  o f t e n  hornblende.  S l i g h t  t o  moderate s e r i c i t i z a t i o n .  

Conta ins  a 0.5 mm q u a r t z  v e i n  w i t h  hema t i t e  a l t e r a t i o n .  

Moderately hemat ized.  

3+50E A p l i t e .  L i g h t  brownish-grey s l i g h t l y  se r ic i t i c  rock  

composed o f  20-25% q u a r t z ,  f e l d s p a r  and 2-3.% maf ic  

m a t e r i a l  p r i n c i p a l l y  b i o t i t e .  Loca l l y  c o n t a i n s  c o a r s e r  

g r a i n e d  p e g m a t i t i c  s e c t i o n s .  

3+00E QMP. Fe ld spa r  phenos t o  >1 cm.  Conta ins  10% q u a r t z  and 

3% maf ics ,  p r i n c i p a l l y  hornb lende  l a t h s  t o  5 mm. Minor 

c h l o r i t i c  a l t e r a t i o n  o f  t h e  hornblende.  H e m a t i t e  on 

f r a c t u r e s .  S l i g h t l y  s e r i c i t i z e d .  Moderately hema t i t i z ed .  

3+50E QMP. F e l d s p a r  phenos t o  1 .5  c m .  10-15% q u a r t z  and hornblende 

l a t h s  t o  3 mrn. 50-60% of  t h e  hornblende has  been a l t e r e d  t o  

c h l o r i t e  and minor b i o t i t e .  - L i g h t  brownish-grey,very  s l i g h t l y  

h e m a t i t i z e d  rock.  Hemat i te  on f r a c t u r e s .  



4+00E QMP. Feldspar phenos to '2 cm. 10% quartz. Mafic 

minerals have been largely destroyed. Moderately sericitic. 

Contains numerous hairline fractures usually hematized. 

Slightly hematized. Similar texturally to L1+00N at 

4+50E. 

4+50E QMP. Feldspar phenos to >1 cm. Similar in composition 

to the previous sample, however, the mafic material has 

been less altered. Weakly sericitized. Slightly hematized. 

Contains disseminated pyrite and pyrite on fractures. 

5+00E QMP. Feldspar phenos to 1 cm. Hornblende laths to 6 mm 

make up 3-5% of the rock. 30-40% of the hornblende is at 

least partially chloritized. 10% quartz. Contains 1-2% 

disseminated pyrite. Slightly sericitized. 1/3 of sample 

is moderately hematized, the remainder being relatively 

unaltered rock. 

5+25E QMP. Feldspar to 6 mrn. 10% quartz, 1-2% magnetite, 2% 

hornblende and 3% altered hornblende. Albite twinning 

common. Slightly sericitic. Contains numerous parallel 

hairline fractures with hematite and manganese. Slightly 

hematitic sample. 



5+75E QMP. F e l d s p a r  phenos t o  31 cm. Inc r ea sed  q u a r t z  c o n t e n t  

t o  15-20%. 3% l a r g e l y  c h l o r i t i z e d  hornblende.  Minor 

magne t i t e .  S l i g h t l y  hematized.  S l i g h t  t o  moderate 

s e r i c i t i c  a l t e r a t i o n .  

6+50E QMP. F e l d s p a r s  t o  6  mm. Moderately s e r i c i t i z e d  rock w i t h  

5-78 h i g h l y  a l t e r e d  hornblende.  Conta ins  numerous b l e b s  

o f  h e m a t t t e  d i s c o l o u r a t i o n  a f t e r  magne t i t e .  10% q u a r t z  . 
S l i g h t l y  hematized.  

7+00E QMP. F e l d s p a r  phenos t o  1 c m .  Con ta ins  2-4% magne t i t e  

and - 3-4% hornblende i n c l u d i n g  a  7 mrn c r y s t a l .  Most 

o f  t h e  hornblende shows a t  l e a s t  p a r t i a l  a l t e r a t i o n  t o  

c h l o r i t e .  P o r t i o n s  o f  t h e  sample show g r e e n i s h  e p i d o t i t i c  

a l t e r a t i o n .  Conta ins  10% q u a r t z .  S l i g h t l y  s e r i c i t i z e d .  

7+50E QMP. Almost a p l i t i c  i n  appearance .  Though f e l d s p a r s  

r e a c h  3  c m  i n  l e n g t h ,  t h e  H.S. i s  made up p r i n c i p a l l y  

o f  3  mm f e l d s p a r  c r y s t a l s  i n  a  m a t r i x  c o n s i s t i n g  o f  = 10% 

q u a r t z ,  modera te ly  s e r i c i t i z e d  f e l d s p a r  and - 3% maf i c s  

i n c l u d i n g  magne t i t e .  L igh t  brownish-grey i n  co lou r .  



SAMPLE DESCRIPTIONS - L1+00S 

2+50W A p l i t e ?  Sediment? F ine  g r a i n e d ,  l i g h t  g rey  rock.  

Highly s i l i c e o u s .  Conta ins  b l e b s  o f  g r e e n i s h  e p i d o t i z e d  

m a t e r i a l .  Probably  t o o  f i n e  g r a i n e d  t o  be an a p l i t e .  

Also appears  t o  c o n t a i n  less q u a r t z  a s  phenoc rys t s  t han  

a p l i t e .  

2+00W QMP. Fe ld spa r  phenos t o  5-6 mm. Conta ins  abou t  10% q u a r t z .  

Mafic m i n e r a l s  (hornb lende)  have been a lmos t  t o t a l l y  

o b l i t e r a t e d  and a l t e r e d  t o  b i o t i t e ,  c h l o r i t e  and hema t i t e .  

Moderately s e r i c i t i z e d .  P y r i t e  i s  d i s s emina t ed  th roughout .  

Conta ins  a  b a r r e n  q u a r t z  v e i n  >1 mm i n  t h i c k n e s s  w i t h  

brownish q u a r t z .  

1+50W A p l i t e .  Equ ig r anu l a r  f i n e  g r a i n e d  rock  composed o f  f e l d s p a r ,  

15-20% q u a r t z ,  minor b i o t i t e  and 2-3% d i s s emina t ed  p y r i t e .  

L igh t  brown i n  co lou r .  S l i g h t  t o  moderate hema t i za t i on .  

1+25W QMP. Fe ld spa r  phenos t o  1 c m .  Hornblende phenoc rys t s  t o  

2  mm a r e  u n a l t e r e d .  Conta ins  10-15% q u a r t z .  Some h e m a t i t e  

a l t e r a t i o n  on h a i r l i n e  f r a c t u r e s ,  b u t  o v e r a l l  rock  i s  

r e l a t i v e l y  u n a l t e r e d .  



0+25W QMP. Fe ld spa r  t o  1 cm. Hornblende t o  4 mm. Q u a r t z  t o  

2 mm, makes up 10-15% o f  rock.  60-70% o f  t h e  hornblende 

ha s  been de s t royed .  Moderately s e r i c i t i z e d .  A l b i t e  

twinn ing  common. P a r t  of  H.S. i s  a p l i t i c .  B i o t i t e  and 

some c h l o r i t e  a r e  common. Manganiferous.  

1+00E A p l i t e .  F e l d s p a t  phenoc rys t s  t o  5  mm i n  a  f i n e  g r a i n e d  

m a t r i x  compr i s ing  f e l d s p a r ,  20-25% q u a r t z  and minor b i o t i t e .  

S l i g h t  t o  moderate s e r i c i t i z a t i o n .  ~ e m a t i t i c  and manganiferous 

on f r a c t u r e s .  Conta ins  a  b a r r e n  1 mm q u a r t z  ve in .  

1+50E QMP. Fe ld spa r  phenos t o  1 .5  c m .  Zoned f e l d s p a r s  v i s i b l e .  

Hornblende phenos t o  6 mm. Q u a r t z  makes up abou t  10% of  

rock.  Very s m a l l  sample (1 1/2" x  1 " ) .  F r e sh  t o  s l i g h t l y  

hematized r e l a t i v e l y  u n a l t e r e d  rock.  Sample may r e p r e s e n t  

c o a r s e r  g r a i n e d  QMP. 

2+00E QMP. 1 c m  f e l d s p a r  phenoc rys t s .  A l b i t e  twinn ing  common. 

Q u a r t z  makes up 10% o f  rock .  Hornblende h a s  begun t o  b reak  

down and shows some c h l o r i t e  development.  S i m i l a r  t o  rock 

a t  0+25W. Manganiferous. 

3+00E QMP. 1 .2  c m  f e l d s p a r s .  A l b i t e  twinning.  S i m i l a r  i n  

composi t ion  t o  p r e v i o u s  sample e x c e p t  t h a t  hornblende phenos 

a r e  much less a l t e r e d .  Some b i o t i t e  development i s  e v i d e n t  

however. Moderately hematized.  



3+50E QMP. Feldspars to >1.5 cm. Hornblende to 5 mrn. Contains 

about 10% quartz. Hornblende is relatively fresh. Slight 

sericitization evident. Moderately hematized. 

4+00E QMP. Feldspars ~1.5 cm. Hornblende to 6 mm has been largely 

chloritized. Contains about 10% quartz. Minor magnetite. 

Slightly sericitized relatively unaltered rock. Slightly 

hematized locally. 

4+50E Aplite. Equigranular to 2 mm with 25-30% quartz. Minor 

biotite. Slightly sericitized and hematized. 

6+00E QMP. Feldspars to 1 cm. 5-78 fresh to partially altered 

hornblende. 10% quartz, largely interstitial, well fractured. 

Moderate to high hematization. 

6+50E QMP. Feldspar to 5 mm. Increased quartz to 1-15%. 

Contains about 5% heavily chloritized hornblende. No quartz 

veining. Manganiferous. Slightly hematized. Slight 

sericitization. 

7+50E QMP. Two 1" x 1" samples. Similar compositionally to the 

previous sample, but somewhat finer grained matrix. Almost 

aplitic in appearance, but slightly coarser than sample at 

4+50E. One sample grey unaltered rock. The other is 

hematized. 



8+00E QMP.  W e l l  developed f e l d s p a r s  t o  5  mm show e x c e l l e n t  a l b i t e  

twinn ing .  Con ta ins  15% q u a r t z  and f r e q u e n t  b l e b s  of  h e m a t i t e  

and b i o t i t e ,  p robab ly  a l t e r a t i o n  p r o d u c t s  o f  hornblende .  

S l i g h t  t o  moderate e p i d o t i z a t i o n  and s e r i c i t i z a t i o n .  

Numerous p a r a l l e l  f r a c t u r e s  i n d i c a t e  p r o b a b l e  s h e a r i n g .  

S l i g h t  h e m a t i z a t i o n .  A 1 mm q u a r t z  v e i n  shows p y r i t e  and 

m e t a l l i c  m i n e r a l  which may b e  e i t h e r  s p e c u l a r i t e  o r  molybdeni te .  



1+50W The a p l i t e  c o n t a i n s  abou t  10% q u a r t z .  The QMP i s  modera te ly  
( con t i nued )  

hematized.  No p y r i t e  v i s i b l e .  Q u a r t z  v e i n i n g  1 mm i n  

t h i c k n e s s .  

1+OOW QMP. F e l d s p a r  t o  3.5 c m .  Hornblende 4-5 mm, q u a r t z  3-5 mm 

QMP. Hematized a d j a c e n t  t o  q u a r t z  v e i n s  o f  which t h e r e  a r e  

s e v e r a l  i n  t h e  hand sample. The q u a r t z  v e i n s  average  0.8 mm. 

No p y r i t e  e v i d e n t .  Con t a in s  15-20% q u a r t z .  Minor s e r i t i z a t i o n  

a l t e r a t i o n .  

0+50W QMP. F e l d s p a r  t o  3.5 c m .  Hornblende t o  1 cm.  Q u a r t z  t o  

5-6 mm, 10-15% q u a r t z .  Conta ins  numerous h a i r l i n e  hemat ized 

f r a c t u r e s .  F e l d s p a r s  show a l b i t e  twinning.  Local  s e r i c i t i z a t i o n  

and p a r t i a l  breakdown o f  hornblende.  Hand sample i s  modera te ly  

hemat ized due t o  h e m a t i t i c  f r a c t u r e s .  P y r i t e  is  e v i d e n t  i n  

s e r i c i t i c  zones.  Q u a r t z  v e i n s  roughly  p a r a l l e l  - 3 i n  H.S. 

1 mm. 

QMP. F e l d s p a r  phenos t o  > 2 c m .  Hornblende 6-7 mm. Q u a r t z  

5-6 mm, w e l l d e f i n e d q u a r t z  phenos. O v e r a l l  l i g h t  brown c o l o u r  

due  t o  hema t i za t i on .  Q u a r t z  v e i n s  t o  1 mm c o n t a i n  p y r i t e ,  

o t h e r  p y r i t e  is  i n t i m a t e l y a s s o c i a t e d  w i t h  maf ic  m a t e r i a l ,  

some o f  which i s  magne t i t e .  A l b i t e  twinn ing  e v i d e n t  - some 

f e l d s p a r s .  C h l o r i t e  e v i d e n t  a s  a l t .  o f  maf ics .  One 7 mm 

£ rag  o f  maf ic  m a t e r i a l  composed o f  50% f e l d s p a r  - 50% 

hornblende.  P o s s i b l e  x e n o l i t h .  



26. 

SAMPLE DESCRIPTIONS - L2+00S 

2+75W Sediment? Similar to previous sample, but contains 

slightly less epidotized material. Cut by vein of 

hematitic QMP material bounded by black glassy 

material. Possible skarn. Weakly foliated in one 

sample. Reminiscent of volcanic rock. 

2+35W Sediment. Fine grained quartzofeldspathic rock composed 

of 30% epidote and 70% quartzofeldspathic material. 

Possible aplite, but contains far less quartz than seen 

in previous aplitic rocks. Cut by a 2 cm vein of highly 

feldspathic material. Skarn? 

2+00W Aplite. Contains 15-20% quartz and feldspar phenocrysts 

to 2 mm in length. Contains occasional pyrite crystal 

and about 2-3% mafics. Light brown in colour. Slight 

hematization. Albite twinning is common. 

1+50W QMP. Quartz monzonite porphyry. Feldspar phenos 1.5-2 cm, 

hornblende phenos 2 mm, quartz phenos 2-3 mm. Contains 

15-20% quartz. Finer grained feldspars partially sericitized. 

Rock composed of finer grained aplitic rock, probably dyke 

material and coarser grained quartz monzonite porphyry. 



0+50E QMP. Similar to previous sample. Mafic phenos to 7 mrn. 

Albite twinning. Local chloritization of hornblende 

phenocrysts. Moderate hematization. Non pyritic. 

1+50E Fine grained aplitic rock composed of 20-30% quartz and 

white weakly sericitized feldspar. No phenocrysts are 

evident. Quartz veining to 2 mm is evident with adjacent 

development of cream coloured feldspar. No mafics evident. 

White in colour. 

2+00E QMP. Feldspars to 1 cm. Hornblende to 3 mm. Quartz 

2-3 mm. Similar compositionally to samples of 0+00 and 

0+50E. Light brown hematitic rock. Non pyritic. Mafics 

partially altered. 

2+50E QMP. Feldspars to 1 cm. Hornblende to 5 mm. 15% quartz. 

Albite twinning. Moderately hematized. Local destruction 

of mafic material. Non pyritic. Slight sericitization 

overall. Locally more intense with white and yellow clay 

evident. 

2+80E QMP. Feldspars to 1.5 cm. Hornblende 3-4 mm. 10% quartz. 

Creamy white rock. Non hematized. Alteration confined to 

partialy breakdown of mafic material. Non pyritic. 



3+50E QMP. Feldspars to 0.7 cm. Similar to previous sample. 

However, mafics have been increasingly altered. Non 

hematized. 

4+00E QMP. Feldspars to 1.5 cm. Hornblende to 3 mm. Moderately 

hematized. Similar to samples at 2+00E. Contains minor 

pyrite and fresh to slightly altered mafic material. 

Mn on fracture. 

4+50E QMP. Similar to previous sample. 

4+75E QMP. Feldspar to 2 cm. Hornblende to 3 mm. 15-20% quartz. 

Locally hematitic, but overall rock is fairly fresh. Minor 

breakdown of mafics evident. 

5+25E Aplite. Similar to rock at 1+50E, but contains 5% mafic 

material varying from fresh hornblende to highly hematized 

material after hornblende. Minor fracturing evident. 

White in colour. 

6+75E Aplite. Similar to previous sample, but light creamy- 

brown in colour due to slight hematization. Micaceous 

material is ubiquitous on the weathered surface, but is 

barely discernible in the fresh rock. 



8+50E Feldspars to 2 cm. Hornblende and quartz to 3 mm. 

Contains about 10% quartz and (5% mafics. Moderately 

hematized with hematite on fractures. Non pyritic. 

Contains less mafic material than previous samples. 



SAMPLE DESCRIPTIONS - L3+00S - 

3+00W QMP. F e l d s p a t h i c  t o  1 c m .  Hornblende t o  4 mm. Q u a r t z  

t o  4 mm makes up 15-20% of  rock.  S l i g h t l y  s e r i c i t i z e d .  

Moderately hematized.  F resh  t o  complete ly  a l t e r e d  maf ics .  

Hemati te  occu r s  on h a i r l i n e  f r a c t u r e s .  No q u a r t z  v e i n i n g  

e v i d e n t .  

2+50W QMP. F e l d s p a r s  > 3  c m .  Hornblende t o  5  mm. Q u a r t z  t o  

4 mm makes up 10-15% of  t h e  rock.  B i o t i t e  o c c u r s  a s  an 

a l t e r a t i o n  p roduc t  o f  hornblende.  Moderately s e r i c i t i z e d .  

White i n  co lou r .  Mn on f r a c t u r e s .  Conta ins  h a i r l i n e  

f r a c t u r e s ,  b u t  no q u a r t z  ve in ing .  P y r i t e  occu r s  a s  

o c c a s i o n a l  d i s s emina t i ons .  

2+00W QMP. Fe ld spa r  > 3  c m .  Hornblende t o  9 mm. Q u a r t z  phenos 

t o  6 mm. 10-15% q u a r t z ,  5% mafics .  A s  above b i o t i t e  o c c u r s  

a s  an  a l t e r a t i o n  p roduc t  of  hornblende.  S l i g h t l y  s e r i c i t i z e d .  

Brownish i n  c o l o u r  due t o  hema t i za t i on .  Moderately hematized.  

No q u a r t z  ve in ing .  

1+50W A p l i t e .  F i n e r  g r a i n e d  a lmos t  a p l i t i c  rock.  The l a r g e s t  

f e l d s p a r  phenos r each  5  mm. Conta ins  15-20% q u a r t z  and 

about  3-4% f i n e  g r a i n e d  maf ic  m a t e r i a l .  Cut by Mo b e a r i n g  

q u a r t z  v e i n s  0.5 mm i n  width .  Also c o n t a i n s  b l e b s  o f  MoS2 

>0.5  mm i n  d iamete r .  S l i g h t l y  t o  modera te ly  hematized.  



1+0OW QMP. Fe ldspars  phenos t o  3 cm. Hornblende t o  5 mm. 

Quar t z  t o  7 mrn. Moderately hematized. S l i g h t  t o  

moderate s e r i c i t i z a t i o n .  A l b i t e  twinning ev iden t .  

Minor b i o t i t e  occurs  i n  a q u a r t z  ve in  which forms a 

micro b recc i a  wi th  f e l d s p a r .  

0+50W QMP. Fe ldspar  phenos t o  2 .5  cm. Moderately t o  h e a v i l y  

hematized. Few mafics  a r e  v i s i b l e .  Occasional  hornblende 

l a t h s  a r e  e v i d e n t  a s  i s  some c h l o r i t e  a f t e r  hornblende. 

Mn occurs  w i th  l a r g e r  a l t e r e d  hornblende c r y s t a l s .  

O+OO QMP. Fe ldspar  > 2  cm. Hornblende t o  8 mm. Qua r t z  makes 

up about 1 0 %  of rock,  b u t  dows no t  form prominent phenocrysts .  

Some c h l o r i t e  i s  e v i d e n t  a f t e r  hornblende.  Moderately 

hematized. 

0+85E QMP. Feldspar  t o  1 .5  c m .  60% o f  t h e  hornblende has  been 

a l t e r e d  t o  b i o t i t e  and o t h e r  secondary minera l s .  Contains  

2 %  magnet i te .  Moderately t o  heav i ly  s e r i c i t z e d  and moderately 

hematized. Contains  10-15% qua r t z .  Minor q u a r t z  ve in ing  

1 mm i n  t h i ckness .  No v i s i b l e  Mo. 

2+00E QMP. Feldspar  t o  0.7 cm. Hornblende makes up 5% of  rock.  

2 0 %  of t h e  hornblende has  been a l t e r e d  t o  b i o t i t e  and c h l o r i t e  

10-15% q u a r t z .  Minor f r a c t u r i n g .  S l i g h t  t o  moderate hemati- 

za t ion .  A l b i t e  twinning ev iden t .  S l i g h t l y  s e r i c i t e d .  



2+50E A p l i t e .  Composed o f  a b o u t  40% q u a r t z ,  5 7 %  s l i g h t l y  

s e r i c i  t i  z e d  f e l d s p a r  a n d  a b o u t  3% m a f i  c  m a t e r i a l .  

P i n k i s h  i n  c o l o u r  due t o  s l i g h t  p o t a s s i c  a l t e r a t i o n .  

3+00E A p l  i t e .  S i m i  l a r  t o  p r e v i o u s  s a m p l e .  H e m a t i  t i c  o n  

h a i r 1  i n e  f r a c t u r e s .  P y r i t e  c u b e s  o n  some f r a c t u r e s .  

P i n k i s h  i n  c o l o u r  due t o  s l i g h t  p o t a s s i c  a1 t e r a t i o n .  

3+50 E A p l i t e .  P i n k  r o c k  w i t h  m o d e r a t e  K a l t e r a t i o n .  C o n t a i n s  

h a i r l i n e  q u a r t z  f i l l e d  f r a c t u r e s  f i l l e d  w i t h  b r o w n  q u a r t z .  

A l s o  v i s i b l e  i n  t h e  s a m p l e  i s  a  1-2mm web o f  w h a t  a p p e a r s  

t o  be c a v r o t i  t e .  

4+00E A p l  i t e  & QMP. F e l d s p a r  p h e n o s  t o  1.5cm. H o r n b l e n d e  t o  

3mm shows some b i o t i  t i c  a1 t e r a t i o n .  One h a v e  o f  r o c k  

i s  a p l i t i c  i n  t e x t u r e  a n d  shows  K a l t e r a t i o n .  P r o b a b l y  

r e p r e s e n t s  a  c o n t a c t  z o n e .  2 0 - 2 5 %  q u a r t z .  A1 b i  t e  t w i n n i n g  

s l i g h t  t o  m o d e r a t e  h e m a t i z a t i o n .  

4 + 3 O E  A p l i t e .  L i g h t  b r o w n i s h  g r e y  i n  c o l o u r .  C o n t a i n s  3 0 - 4 0 %  

q u a r t z ,  3 - 5 %  h o r n b l e n d e  a s  3mm l a t h s ,  lmm f e l d s p a r  

p h e n o c r y s t s  a n d  v e r y  m i n o r  p y r i t e .  A h a i r l i n e  q u a r t z  

f i  1 l e d  f r a c t u r e  c o n t a i n s  some p y r i t e  c r y s t a l s .  O v e r a l  1 ,  

v e r y  s l i g h t l y  a1 t e r e d .  



5 + O O E  A p l  i t e .  C o n t a i n s  a b o u t  3 0 %  q u a r t z .  F e l d s p a r s  t o  2mm. 

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

W h i t e  t o  p a l e  b r o w n  i n  c o l o u r .  

5 + 5 0 E  A p l i t e .  S i m i l a r  t o  s a m p l e  a t  3 + 5 Q E  w i t h o u t  t h e  K a1 t e r a t i o n .  

C o n t a i n s  s e g r e g a t i o n s  o f  s l i g h t l y  c o a r s e r  m i n e r a l s .  



SAMPLE DESCRIPTIONS - L.k.+30S 

3+50W QMP. F e l d s p a r  p h e n o s  t o  0 .5cm.  H o r n b l e n d e  t o  4mm. 

Q u a r t z  p h e n o s  t o  l m m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z ,  5 - 7 %  

m a f i c s  a n d  a b o u t  5 %  p y r i  t e  a s  d i s s e m i n a t i o n s  a n d  

s t r i n g e r s .  A l b i  t e  t w i n n i n g  e v i d e n t  i n  f e l d s p a r  p h e n o -  

c r y s t s .  L i m i t e d  s e c o n d a r y  b i o t i t e  d e v e l o p m e n t .  

B r o w n i s h  i n  c o l o u r .  S l i g h t  t o  m o d e r a t e  h e m a t i z a t i o n .  

3+00W QMP. F e l d s p a r s  >3cm i n  l e n g t h .  H o r n b l e n d e  t o  5mm. 

Q u a r t z  " e y e s "  t o  5 m m .  b l h i t e  m o d e r a t e l y  s e r i c i t i z e d  

r o c k .  1 0 - 1 5 %  q u a r t z .  L i t t l e  a l t e r a t i o n  o f  m a f i c s  

e v i d e n t .  No q u a r t z  v e i n i n g .  No v i s i b l e  p y r i t e .  

2+50W QMP. F e l d s p a r  t o  4cm. Q u a r t z  " e y e s "  t o  6mm. M a f i c s  

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

m i  n o r  b i o t i  t e  a n d  c h l o r i  t e  v e i n i n g  " a f t e r "  h o r n b l e n d e .  

M o d e r a t e l y  h e m a t i  z e d  a n d  m o d e r a t e l y  s e r i c i  t i  z e d .  

M i  n o r  q u a r t z  v e i n i n g .  

2+00W Q.MP. F e l d s p a r  p h e n o s  >3cm. Q u a r t z  " e y e s "  t o  I c m .  

s h o w  g o o d  h e x a g o n a l  p r o f i l e s .  H o r n b l e n d e  p h e ~ n o c r y s t s  

7 m m  i n  l e n g t h  show m i n o r  l o c a l  b i o t i t e  d e v e l o p m e n t .  

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

Q u a r t z  makes up  a b o u t  15% o f  r o c k .  



1+50W QMP. F e l d s p a r  p h e n o s  t o  >3cm. Q u a r t z  ' ' e y e s "  t o  7 m m .  

S l i g h t  t o  m o d e r a t e  s e r i c i  t i c  a l t e r a t i o n .  S l i g h t l y  

h e m a t i z e d .  H o r n b l e n d e ,  w h i c h  makes up  2 - 3 %  o f  t h e  

r o c k  h a s  b e e n  p a r t i a l l y  a1 t e r e d  t o  b i o t i t e .  

l + l O W  QMP. F e l d s p a r  p h e n o s  t o  I cm. Q u a r t z  p h e n o s  t o  4 m m  a n d  

m a f i c  l a t h s  ( h o r n b l e n d e  a n d  b i o t i t e  a n d  c h l o r i t e  a f t e r  

h o r n b l e n d e )  t o  5mm. A1 b i  t e  t w i n n i n g  common. M o d e r a t e l y  

h e m a t i z e d .  S l i g h t  t o  m o d e r a t e  s e r i c i  t i z a t i o n .  C o n t a i n s  

10% q u a r t z  a n d  3 - 5 %  m a f i c s .  C o n t a i n s  a  lmm q u a r t z  v e i n  

w i t h  - Mo s e l v i  dge .  

0+50\J QMP. F e l d s p a r  t o  l c m .  Q u a r t z  t o  7mm. C o n t a i n s  b i o t i t e  

a n d  c h l o r i t e  a s  a n  a1 t e r a t i o n  p r o d u c t  o f  h o r n b l e n d e .  

L e s s  a1  t e r e d  t h a n  p r e v i o u s  s a m p l e .  H e m a t i z a t i o n  a n d  

s e r i c i  t i z a t i o n  a r e  l e s s  w i d e s p r e a d .  15% q u a r t z .  S 1  i g h t  

t o  m o d e r a t e  h e m a t i z a t i o n .  No q u a r t z  v e i n i n g .  

Q M P .  F e l d s p a r s  >3cm. Q u a r t z  p h e n o s  t o  4mm. H o r n b l e n d e  

3-4mm. A b o u t  5 0 %  o f  t h e  h o r n b l e n d e  h a s  b e e n  a l t e r e d  

t o  b i o t i t e  a n d  c h l o r i t e .  P a r t i a l l y  h e m a t i z e d  b u t  o v e r a l l  

n o n  h e m a t i  t i  c  s a m p l e .  Cream c o l o u r .  M o d e r a t e l y  

s e r i c i  t i  z e d  m a t r i x  m a t e r i a l .  



QMP. F e l d s p a r s  t o  ?cm. Q u a r t z  p h e n o s  t o  4mm. H o r n -  

b l e n d e  t o  4mm. P.s i n  t h e  p r e v i o u s  s a m p l e ,  h o r n b l e n d e  

h a s  b e e n  p a r t i a l  1 y  d e s t r o y e d .  S p e c i m e n  i s  Y 2  m o d e r a t e l y  

h e m a t i z e d  a n d  Y 2  w h i t e  m o d e r a t e l y  s e r i c i  t i z e d  r o c k .  

C o n t a i n s  some h e m a t i t e  a f t e r  m a g n e t i t e .  

QMP. Fe 1 ds pa r s  >3cm. Q u a r t z  p h e n o s  t o  5 m m .  B i o t i t e  

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

A l b i t e  t w i n n i n g .  S l i g h t  s e r i c i t i c  a l t e r a t i o n .  M o d e r a t e .  

Lam in i t i zed .  Mo o c c u r s  as  d i s s e m i n a t i o n s  i n  s e v e r a l  

q u a r t z  v e i n s  w h i c h  m e a s u r e  t o  lmm i n  w i d t h .  

V o l c a n i c  r o c k .  F i n e  g r a i n e d  r o c k  composed  o f  a b o u t  

30% m a f i c  m a t e r i  a1 a n d  a b o u t  70% q u a r t z o f e l d s p a t h i  c  

m a t e r i a l .  H i g h l y  h e m a t i z e d  f r a c t u r e s .  



SAMPLE D E S C R l  P T l  ONS - L 5 + 0 0 S  

A p l i t i c  r o c k .  F e l d s p a r s  t o  3mm w i t h  a l b i t e  t w i n n i n g .  

Q u a r t z  p e h n o s  t o  I m m .  Q u a r t z  f o r m s  3 0 - 4 0 %  o f  r o c k .  

M a f i c s ,  m a i n l y  b i o t i t e ,  makes u p  3 - 4 %  o f  r o c k .  S l i g h t l y  

s e r i c i t i c  w h i t e  r o c k  w i t h  b l o b s  o f  l i m o n i t i c  m a t e r i a l .  

QMP. F e l d s p a r s  t o  2cm w i t h  q u a r t z  t o  5mm. H o r n b l e n d e  

t o  5mm. The h o r n b l e n d e  h a s  b e e n  p a r t i a l l y  a 1  t e r e d  t o  

b i o t i t e .  The p h e n o c r y s t s  a r e  s e t  i n  a  w h i t e  f i n e  

g r a i n e d  s e r i c i t i z e d  m a t r i x .  M i n o r  q u a r t z  v e i n i n g  < 0 .5  

l m  w i  d t h .  Whi t e  r o c k .  

QMP. F e l d s p a r  t o  3cm. Q u a r t z  " e y e s "  t o  5 m m .  P y r i t e  

d i  s s e m i  n a t e d  t h r o u g h o u t .  H o r n b l e n d e  p h a n o s  t o  5mm h a v e  

b e e n  p a r t i a l l y  a1  t e r e d  t o  b i o t i t e  a n d  c h l o r i t e .  

M a g n a t i t e  i s  a s s o c i a t e d  w i t h  p y r i t e  s t r i n g e r s .  R e l a t i v e l y  

u n a l t e r e d  r o c k  e x c e p t  t h a t  p a r t  o f  t h e  s a m p l e  i s  s l i g h t l y  

h e m a t i  z e d .  

-. 2+50W QMP. F e l d s p a r  t o  ? cm. No l a r g e  p h e n o s  i n  s a m p l e .  

Q u a r t z  " e y e s "  m e a s u r e  t o  6mm. H o r n b l e n d e  m e a s u r e s  t o  

7mm. P h e n o c r y s t s  a r e  s e t  i n  a  w h i t e  t o  b r o w n i s h  

s l i g h t l y  t o  m o d e r a t e l y  h e m a t i z e d ,  m o d e r a t e l y  s e r i c i  t i z e d  

m a t r i x .  M i n o r  h a i r l i n e  f r a c t u r i n g .  M i n o r  b i o t i t e  a n d  

p y r i  t e .  



QMP. F e l d s p a r  r 4cm. Q u a r t z  " e y e s "  t o  4mm. Q u a r t z  

a n d  r e m n a n t  m a f i c  m a t e r i a l  i s  s e t  i n  a  h i g h l y  s e r i c i t i z e d  

m a t r i x .  S l i g h t l y  h e m a t i z e d .  

QMP. Q u a r t z  p h e n o c r y s t s  t o  8mm. No f e l d s p a r  p h e n o s  

p r e s e n t  i n  t h i s  s m a l l  H.S. The  m a t r i x  m a t e r i a l  i s  

h i g h l y  s e r i c i  t i z e d .  S l i g h t  h e m a t i t e  a l t e r a t i o n .  Some 

p y r i  t e  c u b e s .  Ma f  i c s  c o m p l e t e 1  y  a 1  t e r e d .  

QMP. F e l d s p a r s  t o  6mm. Q u a r t z  p h e n o s  t o  2mm. H o r n -  

b l e n d e  p h e n o s  t o  4mm. 4 0 - 5 0 %  o f  t h e  h o r n b l e n d e  h a s  

b e e n  a l t e r e d  t o  b i o t i t e .  S l i g h l y  t o  m o d e r a t e l y  h e m a t i z e d .  

M o d e r a t e l y  s e r i c i t i z e d .  A 2mm h e m a t i t i c  q u a r t z  v e i n  i s  

b a r r e n  o f  Mo. 

QMP. F e l d s p a r  t o  a b o u t  2cm. H e a v i  l y  f r a c t u r e d  r o c k  w i t h  

n u m e r o u s  h 2 i  r l  i ne f r a c t u r e s .  M o d e r a t e l y  t o  h e a v i  l y  

s e r i c i t i z e d .  S l i g h t l y  h e m a t i z e d .  Q u a r t z  p h e n o s  t o  6 m m  

make up a b o u t  10% o f  r o c k .  H o r n b l e n d e  h a s  b e e n  l a r g e l y  

a1  t e r e d  t o  b i o t i t e .  H i g h l y  s e r i c i  t i z e d .  

QMP. F e l d s p a r s  t o  2cm. 1 0 - 1 5 %  q u a r t z  1-2mm i n  d i a m e t e r .  

3 0 - 4 0 %  o f  t h e  m a f i c  m a t e r i a l  h a s  b e e n  a l t e r e d  t o  b i o t i t e .  

B a r r e n  q u a r t z  v e i n s  t o  lmm. M o d e r a t e l y  h e m a t i z e d .  

S l i g h t l y  s e r i c i  t i z e d .  



L i m e y  S e d i m e n t .  P a l e  g r e e n  f i n e  g r a i n e d  p y r i t i c  r o c k  

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

m o n z o n i t i c  m a t e r i a l . ,  A l s o  c u t  b y  2-3mm q u a r t z  v e i n .  

V o l c a n i c  Rock .  Med ium g r a i n e d  r o c k  composed o f  4 0 %  

m a f i c  m a t e r i a l  a n d  6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l  

c u t  b y  a  > 2 . 5 c m  h e m a t i z e d  q u a r t z  v e i n .  H e a v i l y  h e m a t i z e d  

f r a c t u r e s .  

S e d i m e n t ?  H i g h l y  s i  1 i c e o u s  f i n e  g r a i n e d  r o c k  composed  

m a i n l y  o f  q u a r t z i t i c  m a t e r i a l .  C u t  by s e r v e r a l  v e i n s  

o f  e p i  d o t i  z e d  m a t e r i  a1 . 

A p l i t e ?  Q u a r t z i t e ?  W h i t e  f i n e  g r a i n e d  r o c k  composed 

o f  3 0 - 4 0 %  q u a r t z  a n d  6 0 - 7 0 %  f e l  d s p a t h i c  m a t e r i a l .  

V e r y  m i n o r  m a f i c s ,  m o s t l y  a 1  t e r e d .  

V o l c a n i c .  Composed o f  a b o u t  70% m a f i c  m a t e r i a l  i n c l u d i n g  

h o r n b l e n d e  a n d  b i o t i t e  a n d  a b o u t  30% q u a r t z o f e l d s p a t h i c  

m a t e r i a l .  S l i g h t l y  p y r i t i c .  H e a v i l y  h e m a t i z e d  f r a c t u r e s .  

11+15E O o l i t i c  L i m e s t o n e .  G r e y  o o l i t e s  i n  a  m a t r i x  o f  g r e y  

t o  b l a c k  m a t e r i a l  c o n t a i n i n g  a b u n d a n t  b i o t i t e .  

P ~ s ~ i b k e  s k a r n  m a t e r i a l .  O r i g i n a l l y  t h o u g h t  t o  b e  

s p h e r u l i t i c  r h y o l i t e .  
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4+00W QMP. F e l d s p a r s  t o  2cm. Q u a r t z  p h e n o s  t o  3 m m .  H o r n b l e n d e  

w i t h  l a t h s  , t o  5mm h a s  b e e n  l a r g e l y  a1  t e r e d  t o  b i o t i t e .  

C o n t a i n s  1 5 - 2 0 %  q u a r t z .  P h e n o c r y s t s  a r e  s e t  i n  a  

m o d e r a t e l y  s e r i c i t i z e d  m a t r i x .  S l i g h t l y  p i n k i s h  due t o  

K a l t e r a t i o n .  C o n t a i n s  a c l m m  w i d e  b a r r e n  q u a r t z  v e i n .  

3+50W QMP. F e l d s p a r s  t o  2 .2cm,  q u a r t z  p h e n o s  t o  5mrn. 

H o r n b l e n d e  t o  4mrn h a s  b e e n  p a r t i a l l y  a 1  t e r e d  t o  b i o t i t e  

a n d  c h l o r i t e .  15% q u a r t z .  M o d e r a t e l y  s e r i c i  t i z e d  

r o c k .  Much o f  t h e  f e l d s p a r  i s  p i n k i s h  b r o w n  i n  c o l o u r ,  

a  r e s u l t  o f  weak  h e m a t i z a t i o n  a n d  p o s s i b l e  p o t a s s i c  

a l t e r a t i o n .  The K a1 t e r a t i o n  i s  m o r e  " h i n t e d "  t h a n  

a c t u a l .  S e v e r a l  q u a r t z  v e i n s  t o  > l m m  c u t  t h e  s a m p l e .  

A l l  a r e  b a r r e n .  

3+00W QMP. No l a r g e  f e l d s p a r  p h e n o s  i n  h a n d  s a m p l e .  Q u a r t z  

p h e n o s  r e a c h  a  d i a m e t e r  o f  5mm. H o r n b l e n d e  w i t h  l a t h s  

t o  4rnm h a v e  b e e n  l a r g e l y  a l t e r e d  t o  b i o t i t e .  1 0 - 1 5 %  

q u a r t z  3% m a f i c s .  M o d e r a t e l y  s e r i c i t i z e d  r o c k .  I n  

a d d i t i o n ,  t o  s l i g h t  h e r n a t i z a t i o n ,  weak p o t a s s i c  a1 t e r a t i o n  

a l s o  i s  s u g g e s t e d  i n  t h i s  s a m p l e .  Q u a r t z  v e i n s  t o  2mm 

c o n t a i n  b r o w n i s h  q u a r t z  a n d  a r e  b a r r e n .  



2+50W QMP. W i t h  F e l d s p a r  p h e n o  t o  4cm. Q u a r t z  " e y e s "  t o  

5mm, w i t h  a b o u t  1 0 - 1 5 %  q u a r t z .  h l a f i c s  l a r g e l y  d e s t r o y e d .  

M i n o r  b i o t i t e .  M o d e r a t e l y  h e m a t i z e d .  C o n t a i n s  a  l c m  

w i d e  q u a r t z  v e i n  a n d  s e v e r a l  q u a r t z  v e i n s  c l m m  w i d e .  

H e m a t i t i c  on  f r a c t u r e s .  No Mo v i s i b l e .  

1+50W QMP. F e l s p a r  p h e n o s  t o  > 2 c m .  Q . u a r t s  " e y e s "  t o  7mm. 

A l b i t e  t w i n n i n g  common. C o n t a i n s  a b o u t  15% q u a r t z ,  

3% m a f i c s  i n c l u d e  m i n o r  h o r n b l e n d e ,  b i o t i t e  a f t e r  

h o r n b l e n d e  a n d  a b o u t  1% m a g n e t i t e .  S l i g h t l y  h e m a t i z e d ,  

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

p o s s i b l e  m i n o r  p o t a s s i c  a 1  t e r a t i o n .  

0+50W QMP. L a r g e s t  f e l d s p a r  p h e n o c r y s t  m e a s u r e s  t o  1 cm. 

C o n t a i n s  1 0 - 1 5 %  q u a r t z  b u t  n o  l a r g e  p h e n o c r y s t s .  5% 

m a f i c s ,  l a r g e l y  b i o t i t e  a f t e r  h o r n b l e n d e  w i t h  m i n o r  

c h l o r i t e .  M o d e r a t e l y  s e r i c i  t i z e d .  P i n k i s h  i n  c o l o u r  

due t o  p o t a s s i  c  a1 t e r a t i o n .  C o n t a i n s  n u m e r o u s  c a v i t i e s .  

Some Mn s t a i n i n g  o n  f r a c t u r e s .  S l i g h t l y  h e m a t i z e d .  

0+ 70 E QMP. F e l d s p a r  t o  l c m .  Q u a r t z  p h e n o s  t o  7mm. Q u a r t z  

makes up  1 5 - 2 5 %  o f  r o c k .  M a f i c s  c o m p r i s e  5% o f  r o c k  - 

4 0 %  h o r n b l e n d e  a n d  6 0 %  b i o t i t e  a f t e r  h o r n b l e n d e .  

M o d e r a t e  t o  h e a v y  s e r i c i  t i c  a1  t e r a t i o n .  No K a 1  t e r a t i o n  

e v i d e n t .  



A p l i t i c  Rock .  F e l s p a r  p h e n o s  t o  l c m  s e t  i n  a f .  t o  m.  g r .  

m a t r i x  c o n s i s t i n g  o f  30-110% q u a r t z ,  2 %  b i o t i t e  a n d  p i n k i s h  

f e l d s p a r .  S l i g h t l y  s e r i c i  t i z e d .  M i n o r  p o t a s s i c  

a1  t e r a t i o n .  C u t  b y  p a r a 1  l e l  q u a r t z  v e i n s  t o  3rnm c o n t a i n i n g  

c l e a r  q u a r t z  a n d  b a r r e n  o f  Ho. 
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QMP. & A p l i t e .  S a m p l e  c o n s i s t s  o f  QMP w i t h  5mm f e l d s p a r  

p h e n o s ,  2% b i o t i t e ,  2 0 %  q u a r t z  a n d  p y r i t e  i n  i n  c o n t a c t  

w i t h  m o d e r a t e l y  h e m a t i z e d  f i n e  g r a i n e d  a p l i t i c  r o c k  

c o n t a i n i n g  40% q u a r t z  a n d  m i n o r  p e g m a t i t i c  m a t e r i a l .  

H e m a t i  t i c  f r a c t u r e s .  

QMP. No l a r g e  f e l d s p a r  p h e n o s  e v i d e n t .  C o n t a i n s  

1 0 - 1 5 %  q u a r t z  w i t h  " e y e s "  t o  3mm. 5 - 7 %  m a f i c s  c o n s i s t i n g  

o f  30% h o r n b l e n d e  w i t h  l a t h s  t o  5mm, b i o t i t e  a f t e r  

h o r n b l e n d e  a n d  m i n o r  m a g n e t i t e .  M i n o r  p o t a s s i  c a1 t e r a t i o n  

H e m a t i t e  o n  f r a c t u r e s  a n d  h e e l s  a  h a i r l i n e  f r a c t u r e .  

S l  i g h t l y  h e m a t i  z e d  

QMP. F e l d s p a r  p h e n o s  > 2cm. Q u a r t z  " e y e s "  t o  4mm. 

3 -5% m a f i c s  c o n s i s t  l a r g e l y  o f  b i o t i t e  a f t e r  h o r n b l e n d e .  

M o d e r a t e  t o  h e a v y  s e r i c i t i c  a 1  t e r a t i o n .  S l i g h t  p o t a s s i c  

a l t e r a t i o n .  C o n t a i n s  b a r r e n  q u a r t z  v e i n s  t o  3mm i n  w i d t h .  

QMP. F e l d s p a r  p h e n o s  t o  2cm. Q u a r t z  p h e n o s  t o  5mm. 

M a f i c s  c o m p r i s e  5 %  o f  r o c k  a n d  a r e  p r e d o m i n a n t l y  b i o t i t e  

a f t e r  h o r n b l e n d e  a n d  h o r n b l e n d e  w i t h  m i n o r  m a g n e t i t e .  

M o d e r a t e l y  s e r i c i t i z e d .  P i n k i s h  due t o  K a1 t e r a t i o n .  

C o n t a i n s  b a r r e n  q u a r t z  v e i n s  t o  2mm. 



O + O O  Q M P .  F e l d s p a r  p h e n o s  t o  2cm. Q u a r t z  p h e n o s  a v e r a g e  

a t  7+25S 2-3mm. C o n t a i n s  3% m a f i c  m a t e r i a l  c o n s i s t i n g  o f  

h o r n b l e n d e  a n d  c h l o r i t i z e d  h o r n b l e n d e .  M o d e r a t e  t o  

h e a v y  s e r i c i  t i c  a1 t e r a t i o n .  Mn s t a i n i n g  o n  f r a c t u r e s .  

Q u a r t z  v e i n s  t o  2mm. V e r y  s l i g h t  p o t a s s i c  a l t e r a t i o n .  

2+40E QMP. F e l d s p a r  t o  3cm. Q u a r t z  p h e n o s  t o  4mm. Q u a r t z  

c o m p r i s e s  1 0 - 1 5 %  o f  r o c k .  A1 b i  t e  t w i n n i n g  common. 

C o n t a i n s  3% r n a f i c s  m a i n l y  b i o t i t e  a n d  m i n o r  r e m n a n t  

h o r n b l e n d e .  Cu t  b y  n u m e r o u s  p a r a l l e l  lmm q u a r t z  v e i n s .  

C o n t a i n s  some p i n k i s h  p o t a s s i c  m a t e r i a l .  No Mo v i s i b l e .  

M o d e r a t e l y  s e r i c i t i z e d .  H e m a t i c  f r a c t u r e s .  

2+8OE QMP. F e l d s p a r  > 2cm. Q u a r t z  p h e n o s  t o  4mm. 3% m a f i c  

m a t e r i a l  i s  l a r g e l y  h o r n b l e n d e  w i t h  some b i o t i t e  

d e v e l o p m e n t .  C o n t a i n s  15 -20% q u a r t z .  S l i g h t l y  p i n k i s h  

i n  c o l o u r  due t o  m i n o r  K a l t e r a t i o n .  C o n t a i n s  a  2mm 

q u a r t z  v e i n .  

6+50E V o l c a n i c  R o c k ?  F i n e  g r a i n e d  r o c k  c o n t a i n i n g  a b o u t  30% 

f r e s h  t o  a l t e r e d  m a f i c  m a t e r i a l  a n d  a b o u t  70% q u a r t z o -  

f e l d s p a t h i c  m a t e r i a l .  W e a k l y  f o l  i a t e d .  H i g h l y  h e m a t i  z e d .  

P a l e  g r e e n  i n  c o l o u r  due t o  c h l o r i t i z a t i o n  a n d  e p i d o t i -  

z a t i o n .  
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Two s a m p l e s  c o l  l e c t e d .  

Sample  1 c o n s i s t s  o f  a  f i n e  g r a i n e d  h i g h l y  s i l i c e o u s  

p r o b a b l y  r e c r y s t a l  1 i z e d  r o c k  c o n s i s t i n g  o f  b l a c k  

q u a r t z  a n d  p a r t i a l l y  s e r i  c i  t i z e d  f e l d s p a r .  L o c a l l y  

b l e a c h e d .  P o s s i b l e  a l t e r e d  v o l c a n i c  r o c k .  Due t o  t h e  

s e g r e g a t i o n  o f  d a r k  a n d  l i g h t  m a t e r i a l ,  t h e  r o c k  

a p p e a r s  b r e c c i a t e d .  

Samp le  2  c o n s ;  s t s  o f  q u a r t z  m o n z o n i  t e  p o r p h y r y  d i k e  

m a t e r i a l  w i t h  i n c l u s i o n s  o f  a l t e r e d  m a t e r i a l  s i m i l a r  

t o  t h e  a b o v e .  The QMP c o m p r i s e s  f e l d s p a r  p h e n o s  w i t h  

a l b i t e  t w i n n i n g  t o  8mm, q u a r t z  p h e n o s  t o  2mm a n d  h o r n b l e n d e  

p h e n o s  t o  2-3mm. C o n t a i n s  1 5 - 2 0 %  q u a r t z .  M o d e r a t e l y  

h e m a t i  z e d .  

H i g h l y  s i  l i c e o u s ,  v e r y  f i n e  g r a i n e d  r o c k .  L i g h t  g r e e n  

i n  c o l o u r .  R h y o l i t i c  i n  a p p e a r a n c e  b u t  may b e  r e c r y s t -  

a1 1 i z e d  s e d i m e n t .  P y r i t i c .  C o n t a i n  some h e m a t i z e d  

ha i r l  i ne f r a c t u r e s .  

H i g h l y  s i l i c e o u s  r o c k .  S i m i l a r  i n  a p p e a r a n c e  b u t  

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

b y  v e r y  n a r r o w  q u a r t z  s t r i n g e r s .  C o n t a i n s  m i n o r  p y r i t e .  



D a r k  g r e y  h i g h l y  s i l i c e o u s  r o c k  c u t  by a  l c m  v e i n  o f  

a p l  i t i c  m a t e r i a l .  The  d a r k  g r e y  r o c k  c o n t a i n s  an  

i n c r e a s e d  m a f i c  c o n t e n t  i n d i c a t i n g  t h e  r o c k  may be  o f  

a l t e r e d  b e s e l  t i c  c o m p o s i t i o n .  

Two s a m p l e s  c o l l e c t e d .  

Sample  1 c o n s i s t s  o f  a b o u t  30% m a f i c  m a t e r i a l  w i t h  t h e  

r e m a i n i n g  70% made up o f  q u a r t z o f e l  d s p a t h i c  m a t e r i a l .  

V u l c a n i c  c o m p o s i  t i o n .  C u t  b y  n a r r o w  q u a r t z  v e i n s .  

C o n t a i n s  n u m e r o u s  h a i  r l  i n e  h e m a t i  t i c  f r a c t u r e s .  

S l i g h t l y  s i l i c e o u s .  

Samp le  2 a p p e a r s  t o  b e  a p l i  t i c  o r  q u a r t z i t i c  r o c k .  The  

r o c k  i s  w e l l  f r a c t u r e d  a n d  may b e  i n t r u s i v e  r o c k .  

We1 1 h e m a t i  z e d  f r a c t u r e s .  

R h y o l  i t i c  o r  p o s s i  b l e  r e c r y s t a l  1 i z e d  s e d i m e n t a r y  r o c k .  

H i g h l y  s i  1  i c e o u s  r o c k .  W e a k l y  c h l o r i  t i  c  t h r o u g h o u t  

w i t h  a  p a l e  g r e e n i s h  g r e y  c o l o u r .  C o n t a i n s  some 

h e m a t i t i c  v e r y  n a r r o w  q u a r t z  v e i n s .  
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QMP. No l a r g e  f e l d s p a r  p h e n o s  i n  H . S .  Q u a r t z  " e y e s "  t o  

4mm.  H o r n b l e n d e  p h e n o c r y s  t s  r e a c h  3 m m  w i  t h  a b o u t  

4 0 %  o f  t h e  h o r n b l e n d e  b e i n g  a t  l e a s t  p a r t i a l l y  a l t e r e d  

t o  b i o t i t e  a n d / o r  c h l o r i t e .  Q u a r t z  makes  up  a b o u t  20% 

o f  t h e  r o c k .  M o d e r a t e l y  s e r i c i t i z e d .  S l i g h t l y  h e m a t i t i c  

as a  r e s u l t  o f  t h e  a l t e r a t i o n  o f  m a g n e t i t e  w h i c h  makes 

up a b o u t  2% o f  t h e  r o c k .  C u t  b y  a  6mm q u a r t z  v e i n .  

Q M P .  F e l d s p a r  p h e n o s  t o  3cm. Q u a r t z  p h e n o s  t o  2mm. 

M a f i c s  h a v e  b e e n  l a r g e l y  o b l i t e r a t e d  w i t h  o n l y  1 - 2 %  

h o r n b l e n d e  r e m a i n i n g  u n a l  t e r e d .  C o n t a i n s  a b o u t  2 %  

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

K a 1  t e r a t i o n .  M i n o r  s e r i c i t i c  a 1  t e r a t i o n .  

A p l i  t e .  Composed o f  f e l d s p a r .  2 0 - 2 5 %  q u a r t z  a n d  

2 - 3 %  b i o t i t e .  S l  i g h t l y  s e r i c i  t i z e d .  

QMP. F e l d s p a r  p h e n o s  t o  3cm. Q u a r t s  " e y e s "  t o  4mm. 

C o n t a i n s  a b o u t  3% b i o t i t e  a f t e r  h o r n b l e n d e .  S l i g h t  

t o  m o d e r a t e  s e r i c i t i c  a 1  t e r a t i o n .  No m a g n e t i t e  

e v i  d e n t .  

QMP. P i n k i s h  f e l d s p a r  p h e n o s ,  i n d i c a t i v e  o f  p o t a s s i c  

a1  t e r a t i o n  t o  z 2cm. M a f i c s  p h e n o s  1-2rnm i n  s i z e  

make up 2 - 3 %  o f  r o c k  a n d  a r e  l a r g e l y  h o r n b l e n d e  a n d  

b i o t i  t e .  Q u a r t z  " e y e s "  t o  4mm. Samp le  c u t  b y  q u a r t z  

v e i n s  t o  4mm. S l i g h t  t o  m o d e r a t e  s e r i c i t i c  a l t e r a t i o n .  

M o d e r a t e  p o t a s s i c  a l t e r a t i o n .  



2+00W Q M P .  F e l d s p a r s  p i n k i s h  i n  c o l o u r  a r e  > 2cm i n  l e n g t h .  

Q u a r t z  " e y e s "  t o  Lsmm. 3% m a f i c s  i n c l u d e  b i o t i t e  

a n d  c h l o r i t e  a f t e r  h o r n b l e n d e  w i t h  m i n o r  r e m n a n t  

h o r n b l e n d e  , a n d  m i n o r  m a g n e t i  t e .  P i n k i s h  i n  c o l o u r  due 

t o  s l i g h t  t o m o d e r a t e  p o t a s s i c  a l t e r a t i o n .  C o n t a i n s  

b a r r e n  q u a r t z  v e i n s  t o  4mm i n  w i d t h .  S l i g h t l y  s e r i c i t i c .  

]+SOW A p l i  t i c  Rock o r  f i n e  g r a i n e d  Q M P .  Composed o f  2 5 - 3 0 %  

q u a r t z ,  p i n k i s h  f e l d s p a r  a n d  5 - 7 %  m a f i c s  c o n s i s t i n g  

p r e d o m i n e n t l y  o f  b i o t i t e  a n d  h o r n b l e n d e .  P h e n o c r y s t s  

do n o t  e x c e e d  2.5mm i n  l e n g t h .  S l i g h t  p o t a s s i c  a l t e r a t i o n .  

1 +0015 Q M P .  F i n e  g r a i n e d  r o c k  s i m i l a r  i n  t e x t u r e  t o  p r e v i o u s  

s a m p l e ,  b u t  c o n t a i n s  l e s s  q u a r t z .  C o n t a i n s  o c c a s i o n a l  

q u a r t z  " e y e s "  t o  3mm. T h e  5 %  m a f i c s  c o n s i s t  l a r g e l y  

o f  b i o t i t e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  C u t  b y  

q u a r t z  v e i n s  t o  4mm w i t h  some h e m a t i t e  o n  f r a c t u r e s .  

T h i s  a p p e a r s  t o  be  f e l d s p a r  g r o w t h  a l o n g  o n e  f r a c t u r e .  

M i n o r  p o t a s s i c  a l t e r a t i o n .  

0+50W Q M P .  Q u a r t z  " e y e s "  t o  5 m m .  F e l  d s p a r  p h e n o s  t o  8mm.  

3% m a f i c s  a r e  l a r g e l y  b i o t i t e  a n d  c h l o r i t e  w i t h  h o r n -  

b l e n d e .  S l  i g h t  p o t a s s i  c  a1 t e r a t i o n .  C u t  b y   quartz 

v e i n s  < I m m  i n  w i d t h .  S l i g h t  t o  m o d e r a t e  s e r i c i t i c  

a l t e r a t i o n .  H e m a t i t i c  o n  f r a c t u r e s .  V e r y  s i m i l a r  i n  

a p p e a r a n c e  t o  p r e v i o u s  s a m p l e .  



QMP. F e l d s p a r  p h e n o s  t o  Qmm s e t  i n  a  f i n e r  g r a i n e d  

m a t r i x  s i m i  l a r  t o  t h e  p r e v i o u s  s a m p l e s .  H o r n b l e n d e  

p h e n o s  t o  3mm make u p  a b o u t  3% o f  t h e  r o c k .  Q .uar tz  

p h e n o s  t o  2mm. C u t  b y  q u a r t z  v e i n s  t o  6mm. S l  i g h t  t o  

m o d e r a t e  p o t a s s i c  a1 t e r a t i o n .  S 1  i g h t l y  s a r i c i  t i z e d .  

QMP. F e l d s p a r  p h e n o s  t o  3cm b u t  a v e r a g e  4mm i n  s i z e .  

Q u a r t z  p h e n o s  t o  2-3mm. w i t h  q u a r t z  compos i n g  1 5 - 2 0 %  

o f  r o c k .  M a f i c s  make up  3 - 5 %  o f  t h e  r o c k  a n d  a r e  

l a r g e l y  h o r n b l e n d e .  O v e r a l  1 s l i g h t l y  c o a r s e r  g r a i n e d  

t h a n  p r e v i o u s  s a m p l e .  

QMP. F e l d s p a r  p h e n o s  z 2cm. C o n t a i  n s  1 0 - 1 5 %  q u a r t z  

a n d  1 - 2 %  m a f i c s ,  p r i n c i p a l l y  h o r n b l e n d e .  Much o f  t h e  

o r i g i n a l  m a f i c  r e t u r n e d  h a s  b e e n  t o t a l l y  o b l i t e r a t e d .  

C u t  b y  n u m e r o u s  q u a r t z  v e i n s  t o  4mm i n  w i d t h .  M o d e r a t e l y  

s e r i c i  t i z e d .  M o d e r a t e  p o t a s s i c  a1 t e r a t i o n .  C o n t a i n s  

h e m a t i t e  a s  b l e b s  a n d  a l o n g  f r a c t u r e s .  

QMP. Smal 1 s a m p l e .  F e l d s p a r s  2 2 c m .  M a f i c s  c o n s i s t  

o f  h i g h l y  a1  t e r e d  h o r n b l e n d e  (now b i o t i t e  a n d  h e m a t i t e )  

t o  5mm. Q u a r t z  i s  p r e s e n t  a s  v e i n  m a t e r i a l  m a k i n g  up  

a b o u t  40% o f  t h e  r o c k .  P i n k  r o c k .  H i g h  p o t a s s i c  

a 1  t e r a t i o n .  



A p l i t e  & Q M P .  A p l i t e  c o n s i s t i n g  o f  2 0 - 2 5 %  q u a r t z  w i t h  

f e l d s p a r  a n d  m i n o r  m a f i c s  c u t t i n g  QMP o f  s i m i l a r  

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

t h e  m p l i t e .  S l i g h t  p o t a s s i c  a l t e r a t i o n  a n d  s e r i c i t i c  

a1  t e r a t i o n .  



SAMPLE DESCRIPTIONS - L9+03S 

H i g h l y  s i  l i c e o u s ,  med ium g r e y  r o c k  w i t h  m i n o r  h o r n b l e n d e  

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

< 1/0'mm i n  s i z e .  P r o b a b l e  h o r n f e l s i c  m a t e r i a l .  

H e m a f i  t i c  o n  f r a c t u r e s .  P y r i t i c .  

QMP m a t e r i a l  c o n s i s t i n g  o f  7 - 1 0 %  m a f i c s  ( h o r n b l e n d e  

w i t h  m i n o r  b i o t i t e ,  f e l d s p a r  p h e n o c r y s t s  t o  2mm a n d  

10% q u a r t z .  P r o b a b l e  d i k e  m a t e r i a l .  B r e c c i a t e d ,  w i  t h  

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

Q M P  & r e c r y s t a l  1 i z e d  v o l c a n i c  m a t e r i a l .  C o n t a i n s  

5 - 1 0 %  m a f i c s ,  p r i n c i p a l l y  b i o t i t e .  M o d e r a t e l y  s i l i c e o u s .  

s l  i g h t  t o  m o d e r a t e  h e m a t i z a t i o n .  S l  i g h t l y  b r e c c i a t e d .  

R h y o l i t i c  l i g h t  g r e y ,  v e r y  f i n e  g r a i n e d ,  h i g h l y  s i l i c e o u s  

r o c k .  C o n t a i n s  a b o u t  1% p y r i t e .  Cu t  b y  YlOmm q u a r t z  

v e i n s .  

R h y o l  i t i c  r o c k .  S l  i g h t l y  c o a r s e r  t h a n  p r e v o u s  s a m p l e .  

L i g h t  g r e e n  i n  c o l o u r  due t o  e p i d o t i z a t i o n .  C o n t a i n s  

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

p i n k i s h  s l i g h t l y  K a l t e r e d  f e l d s p a r .  M a n g e n i f e r o u s  

o n  f r a c t u r e s .  



Q M P .  F e l d s p a r  p h e n o s  t o  6mm w i t h  q u a r t z  " e y e s "  t o  6mm. 

Q u a r t z  makes up  2 5 - 3 0 %  o f  t h e  r o c k .  P r e d o m i n a n t 1  y  i s  

p h e n o c r y s t s .  C o n t a i n s  a b o u t  2 - 3 %  m a f  i c  m a t e r i a l  

.r p r i n c i p a l l y  h o r n b l e n d e ,  V e r y  m i n o r  K a l t e r a t i o n  a n d  

h,qma t i z a  t i  o n .  

* 

3+85\1 R e c r y s t i  1 1  i z e d  v o l c a n i c  r o c k  c o n s i s t i n g  o f  4 0 - 5 0 %  
* 

m a f i c  m a t e r i a l ,  p i n k  p o t a s s i c  f e l d s p a r s ,  f i n e  g r a i n e d  

s i  1 i c e o u s  m a t e r i a l  a n d  p y r i t e .  H i g h l y  h e m a t i z e d  o n  

f r a c t u r e s .  

QMP. F e l d s p a r  p h e n o c r y s t s  t o  l cm .  O u a r t z  " e y e s "  t o  

4 m m .  3% h o r n b l e n d e  h a s  b e e n  a 1  t e r e d  t o  c h l o r i t e  a n d  

b i o t i t e .  C o n t a i n s  15 -20% q u a r t z .  P i n k i s h  i n  c o l o u r  

due t o  s l i g h t  t o  m o d e r a t e  p o t a s s i c  a l t e r a t i o n .  C u t  b y  

a  4 m m  b a r r e n  q u a r t z  v e i n .  S l i g h t  t o  m o d e r a t e  s e r i c i t i c  

a l t e r a t i o n .  Mn o n  f r a c t u r e s .  

QMP. Q u a r t z  " e y e s "  t o  4mm s e t  i n  a  m o d e r a t e  t o  h i g h l y  

s e r i c i t i z e d  f i n e  g r a i n e d  m a t r i x  w i t h  3% f i n e  g r a i n e d  

m a f i c  m a t e r i a l ,  p r i n c i p a l l y  c h l o r i t i z e d  h o r n b l e n d e .  

C o n t a i n s  a n  o c c a s i o n a l  f e l d s p a r  p h e n o c r y s t  t o  ~1 .5cm . 
P i n k i s h  i n  c o l o u r  due t o  m i n o r  p o t a s s i c  a l t e r a t i o n .  

QMP. No f e l d s p a r  p h e n o c r y s t s  e v i d e n t .  Q u a r t z  p h e n o s  t o  

3 m m .  H o r n b l e n d e  p h e n o s  t o  3mm a r e  h i g h l y  a l t e r e d .  S l i g h t  

t o  m o d e r a t e  s e r i c i  t i c  a 1  t e r a t i o n .  P i n k i s h  r o c k  w i t h  m i n o r  

K a l t e r a t i o n .  C u t  b y  s e v e r a l  b a r r e n  q u a r t z  v e i n s  

l m m  i n  w i d t h .  H e m a t i t i c  o n  f r a c t u r e s .  



QMP. Q u a r t z  p h e n o s  t o  4mm i n  a  g r o u n d m a s s  c o n s i s t i n g  

o f  3% f i n e  g r a i n e d  m a f i c  m a t e r i a l  ( h o r n b l e n d e  i n  

b i o t i t e  a f t e r  h o r n b l e n d e ) .  F e l d s p a r s  p h e n o c r y s t s  

r e a c h  2mm i n  l e n g t h .  C o n t a i n s  1 5 - 2 0 %  q u a r t z .  S l i g h t  

p o t a s s i c  a1  t e r a t i o n .  H e m a t i t i c  o n  f r a c t u r e s .  

QMP. C o a r s e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e .  C o n t a i n s  

f e l d s p a r  p h e n o s  t o  1 .5cm a n d  q u a r t z  p h e n o s  t o  4mm. 

5 %  m a f i c s  c o n s i s t  o f  h o r n b l e n d e  w i t h  l a t h s  t o  3mm. 

C o n t a i n s  1 5 - 2 5 %  q u a r t z .  P i n k i s h  i n  c o l o u r  due  t o  

s l i g h t  t o  m o d e r a t e  p o t a s s i c  a1 t e r a t i o n .  

QMP F e l d s p a r  p h e n o s  t o  ~ 2 c m  w i t h  q u a r t z  p h e n o s  

t o  5mm. C o n t a i n s  3 - 5 %  m a f i  c  m a t e r i a l  ( f r e s h  h o r n b l e n d e )  

w i t h  l a t h s  t o  2mm. a n d  1 5 - 2 0 %  q u a r t z .  Mn o n  f r a c t u r e s .  

F r e s h  u n a l t e r e d  r o c k .  

QMP. No l a r g e  f e l s p a r  p h e n o c r y s t s  i n  H.S. Q u a r t z  

p h e n o s  r e a c h  4mm. H o r n b l e n d e  p h e n o s  t o  3mm. 1 5 - 2 0 %  

q u a r t z  s i m i l a r  i n  c o m p o s i  t i o n  b u t  s l  i g h t l y  c o a r s e r  t h a n  

p r e v i o u s  s a m p l e .  H e m a t i  t i c  o n  f r a c t u r e s .  

QMP. S i m i  l a r  co rnpos i  t i o n a l  l y  t o , b u t  c o a r s e r  g r a i n e d  

t h a n  p r e v i o u s  t w o  s a m p l e s .  H o r n b l e n d e  l a t h s  t o  5mm. 

H o w e v e r ,  q u a r t z  p h e n o s  h a v e  d e c r e a s e d  t o  2mm i n  d i a m e t e r .  

No l a r g e  f e l d s p a r s  e v i d e n t .  S 1  i g h t l y  h e m a t i  t i c .  

H e m a t i  t e  a n d  manganese  c a s t  f r a c t u r e  s u r f a c e s .  



I*. 
0+50E QMP. F e l d s p a r  p h e n o s  t o  2cm.  n - u a r t z  p h e n o s  t o  3 m m .  

C o n t a i n s  2% h o r n b l e n d e  w i t h  l a t h s  t o  7mm. C o n t a i n s  

I, a b o u t  15% q u a r t z  a n d  a b o u t  2 - 3 %  m a g n e t i  t e  s l  i g h t l y  

s e r i c i  t i c  a n d  v e r y  m i n o r  K a1 t e r a t i o n .  

QMP. F e l d s p a r s  t o  2cm. q u a r t z  p h e n o s  1-2mm i n  d i a m e t e r .  

H o r n b l e n d e  l a t h s  t o  4mm. S i m i l a r  i n  c o m p o s i t i o n  t o  

p r e v i o u s  4 s a m p l e s ,  b u t  f i n e r  g r a i n e d  t h a n  a t  3+50E.  

A p l i t e  t w i n n i n g  common. C o n t a i n s  3 - 5 %  m a f i c  m a t e r i a l .  

V e r y  m i  n o r  h e m a t i  z a t i o n .  M i  n o r  p o t a s s i c  a 1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  > l c m .  C o n t a i n s  3 - 5 %  m a f i c s  

( h o r n b l e n d e  & m a g n e t i t e ) .  S i m i  l a r  i n  t e x t u r e  a n d  

c o m p o s i  t i o n  t o  p r e v i o u s  s a m p l e .  

QMP. F e l d s p a r s  t o  > 2cm. S i m i  l a r  i n  t e x t u r e  a n d  

c o m p o s i t i o n  t o  s a m p l e  a t  l + l O E  b u t  n o  K a l t e r a t i o n  

e v i  d e n t .  H e m a t i  t i  z e d  f r a c t u r e s .  S a m p l e  i s  v e r y  

s l i g h t l y  h e m a t i z e d  w i t h  d e s t i n c t i o n  o f  some o f  t h e  

m a f i c  m a t e r i a l .  

QMP. F e l d s p a r  t o  2cm. 5 %  m a f i c s  t o  2mm a r e  h o r n b l e n d e  

a n d  m a g n e t i t e .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  h e m a t i z e d  

h a i r 1  i n e  f r a c t u r e s .  S i m i l a r  t o  0+50E b u t  i s  s l i g h t l y  

g r e e n i s h  i n  c o l o u r ,  p r o b a b l y  a  r e s u l t  o f  e p i d o t i z a t i o n .  



QMP. F e l d s p a r  t o  > 1.5cm. Q u a r t z  ' ' e y e s "  t o  7 m m .  

a n d  h o r n b l e n d e  l a t h s  t o  4mm. C o n t a i n s  1 5 - 2 0 %  q u a r t z  

a n d  5 . 7 %  m a f i  c s  i n c l u d i n g  h o r n b l e n d e ,  a1 t e r e d  h o r n -  

b l e n d e  and .  m a g n e t i t e .  S l i g h t  p o t a s s i c  a1 t e r a t i o n .  

H e m a t i  t i  c  f r a c t u r e s .  

QMP. F e l s p a r  p h e n o s  t o  2cm. Q u a r t z  p h e n o s  t o  3 m m .  

3% m a f i c s  c o n s i s t i n q  o f  h o r n b l e n d e ,  b i o t i t e  a f t e r  

h o r n b l e n d e  a n d  m a g n e t i  t e .  C o n t a i n s  1 5 - 2 0 %  q u a r t z  b u t  

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

a l t e r a t i o n .  C o n t a i n s  n a r r o w  h e m a t i c  f r a c t u r e s .  

QMP. F e l d s p a r  p h e n o s  t o  1 .5cm w i t h  q u a r t z  " e y e s "  

t o  5mm. 3% f i n e  g r a i n e d  m a f i c s  c o n s i s t  o f  h o r n b l e n d e  

a n d  m a g n e t i t e .  C o n t a i n s  25% q u a r t z  a n d  m o d e r a t e  

p o t a s s i c  a 1  t e r a t i o n .  Of' i n t e r e s t  i s  a  1 .5mm q u a r t z  

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

g r o w i n g  p i n k  f e l d s p a r  p h e n o c r y s t .  



Q M P .  F e l d s p a r s  t o  1.5cm. C o n t a i n s  1 5 - 2 9 %  q u a r t z .  

3% m a f i c s  a r e  l a r g e l y  h i g h l y  a l t e r e d  h o r n b l e n d e  p h e n o -  

c r y s t s .  L i g h t l y  h e m a t i t i c .  C u t  b y  2-3mm b a r r e n  

q u a r t z  v e i n .  M a n g a n i f e r o u s  o n  f r a c t u r e s .  S l i g h t  t o  

m o d e r a t e  s e r i c i  t i  c  a1  t e r a t i o n .  

Q M P .  P i n k i s h  f e l d s p a r  p h e n o s  t o  2 .5cm. Q u a r t z  p h e n o s  

t o  4mm. w i t h  1 5 - 2 5 %  q u a r t z .  2 - 3 %  m a f i c s  a r e  c h l o r i t e  a n d  

b i o t i t e  a f t e r  h o r n b l e n d e .  C u t  b y  q u a r t z  v e i n s  t o  5mm. 

M o d e r a t e l y  s e r i c i t i z e d .  S l i g h t  t o  m o d e r a t e  p o t a s s i c  

a1 t e r a t i o n .  P i t t e d  r o c k .  

QMP. F e l d s p a r  p h e n o s  t o  2cm. C o n t a i n s  c 1 0 %  q u a r t z  

e x c l u s i v e  o f  v e i n i n g  a n d  2 %  m a f i c s  c o n s i s t i n g  o f  b i o t i t e  

a f t e r  h o r n b l e n d e .  S l i g h t  l o c a l  h e m a t i z a t i o n .  C u t  b y  

n u m e r o u s  q u a r t z  v e i n s  t o  4 m m .  S l i g h t  t o  m o d e r a t e  

p o t a s s i c  a1 t e r a t i o n .  C o n t a i n s  n u m e r o u s  h e m a t i  t i c  

h a i r l i n e  f r a c t u r e s .  

7+100E A p l  i t i c  r o c k .  P i n k  s e e m i n g l y  r e c r y s t a l  1 i z e d  f e l d s p a r s  

t o  1 .5cm w i t h  q u a r t z  p h e n o s  t o  2mm a r e  s e t  i n  a  m a t r i x  

o f  f i n e r  g r a i  n e d  m a t e r i a l  composed  o f  30 -25% q u a r t z ,  

m i n o r  m a f i c  m a t e r i a l  a n d  f e l d s p a r .  M o d e r a t e  t o  h e a v y  
I 

p o t a s s i c  a 1  t e r a t i o n .  C u t  b y  a  c l m m  q u a r t z .  



C o a r s e  g r a i n e d  a p t i  t e  o r  f i n e  g r a i n e d  Q M P .  F e l d s p a r  

p h e n o s  t o  2mm. 2 0 - 2 5 %  q u a r t z .  M i n o r  m a f i c  m a t e r i a l .  

M o d e r a t e l y  h e m a t i z e d .  C u t  b y  3mm h e m a t i z e d  q u a r t z  

v e i n .  

I 8 + 0 0 ~  Two s a m p l e s  c o l  l e c t e d .  

See L 1 0  S a m p l e  A .  A p l  i t e .  S i m i l a r  i n  c o m p o s i t i o n ,  b u t  f i n e r  
.- 3 0 s  

a t : + 2 5 E  g r a i n e d  t h a n  p r e v i o u s  s a m p l e .  S l i g h t  p o t a s s i c  a l t e r a t i o n .  

H e m a t i  t i c  f r a c t u r e s .  

S a m p l e  B i s  a  s c h i s t o s e  r o c k  composed  o f  2 0 - 2 5 %  w e l l  

f o l  i a t e d  b i o t i t e  a n d  7 5 - 8 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

W e l l  h e m a t i z e d  f r a c t u r e s .  P r o b a b l e  v o l c a n i c  r o c k .  

S a n d s t o n e ?  F i n e  g r a i n e d  s l  i g h t l y  f u i s b l e  r o c k  composed  

o f  90% f e l d s p a r  a n d  a b o u t  1 0 %  q u a r t z .  W e a k l y  f o l i a t e d  

l o c a l l y  w i t h  m i n o r  p y r i t e .  We1 1 h e m a t i z e d .  S a m p l e  

a p p e a r s  t o  b e  s e d i m e n t a r y  i n  o r i o i n ,  b u t  may b e  a l t e r e d  

r h y o l  i t e  o r  t u f f a c e o u s  r o c k .  

- 
8+ 75 E V o l c a n i c  r o c k .  Rounded  f e l d s p a r  a n d  q u a r t z  p h e n o s  i n  

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

m a t e r i a l .  

- 

9+62E Samp le  A .  QMP. F e l d s p a r  p h e n o s  t o  3mm. 5 - 1 0 %  q u a r t z  a n d  
-- 

2 %  m a f i c s ,  p r e d o m i n a n t l y  h o r n b l e n d e  a n d  m a g n e t i t e .  M a i n l y  

h e m a t i t i c  t o  s e r i c i t i c  r o c k  b u t  c o n t a i n s  some f r e s h  m a t e r i a l  

c o n t a i n i n g  p o s s i b l e  f i n e  g r a i n e d  Mo. M o d e r a t e l y  h e m a t i z e d .  

S l i g h t l y  s e r i c i  t i z e d .  



9+62E 
c. 

( c o n  t '  1 

Samp le  B i s  a  p a l e  g r e e n  s l i g h t l y  e p i d o t i z e d  r o c k  

composed  mai  n l y  o f  f e l  d s p a r  p h e n o c r y s t s  2-4mm i n  l e n g t h  

a n d  a b o u t  10% q u a r t z .  The c r y s t a l  d i r e c t i o n  a n d  o v e r - a 1  1 

t e x t u r e  i n d i c a t e  t h i s  s a m p l e  may b e  r e c r y s t a l l i z e d  

r o c k ,  p o s s i b l y  o r i g i n a l l y  r h y o l i t e .  

Two s a m p l e s  c o l l e c t e d .  

Sample  A. H o r n f e l s i c  r o c k .  F i n e  g r a i n e d  b l a c k  s i l i c e o u s  

r o c k .  P y r i  t i  c .  We1 1 h e m a t i  z e d  f r a c t u r e s .  Many f r a c t u r e s  

a l s o  a r e  c o a t e d  w i t h  a  s o f t  c l e a r ,  n o n  c a r b o n a t e  m i n e r a l ,  

p o s s i b l y  gypsum?  

Sample  8. QMP. F e l d s p a r  p h e n o s  t o  l c m .  A l b i t e  t w i n n i n g  

common a n d  1 0 - 1 5 %  q u a r t z  as p h e n o s  t o  2 m m  a n d  2 %  m a f i c s  

m a i n l y  h o r n b l e n d e .  C o n t a i n s  s m a l l  x a n o l i t h s  o f  p a l e  g r e e n  

r o c k  w h i c h  a p p e a r s  t o  be r e c r y s t a l  1 i z e d  r h y o l  i t e .  A b o u t  

20% o f  t h e  s a m p l e  i s  a  wedge s h a p e d  a r e a  c o n t a i n i n g  

i n c r e a s e d  h o r n b l e n d e ,  p y r i t e  a n d  Mo l ybdenum.  L i g h t  

p i n k i s h  b r o w n ,  s l i g h t l y  t o  m o d e r a t e l y  h e m a t i z e d  r o c k .  

- 9+0 7s  Q M P .  F e l d s p a r  p h e n o s  t o  1.5cm. Q u a r t z  w i t h  p h e n o s  
10+00E 

t o  3mm makes  up  15% o f  r o c k .  5 - 7 %  m a f i c  m a t e r i a l  
- 

c o n s i s t i n g  o f  h o r n b l e n d e  w i t h  l a t h s  t o  5mm a n d  b i o t i t e  

a f t e r  h o r n b l e n d e .  S l i g h t l y  s e r i c i t i c .  S l i g h t  p o t a s s i c  - 
a l t e r a t i o n  a n d  m i n o r  h e m a t i z a t i o n .  H e m a t i  t i c  o n  

f r a c t u r e s .  



SAMPLE DESCRIPTIONS, - L l O i - 0 0 s  

QMP o r  r e c r y s t a l  1 i z e d  v o l c a n i c  r o c k .  C o n s i s t s  o f  

2 5 - 3 0 %  h o r n ' b l e n d e  l a t h s  t o  4-mm - f e l d s p a r  p h e n o s  t o  

lmm i n  a  f i n e  g r a i n e d  m o d e r a t e l y  s e r i c i t i z e d  m a t r i x .  

P r o b a b l e  d i k e  m a t e r i a l .  

V o l c a n i c  r o c k  o f  p o s s i b l e  b e s e l  t i  c  c o m p o s i  t i o n .  F i  ne 

g r a i n e d  r o c k  c o n s i s t i n g  o f  m a f i c  m a t e r i a l  i n  a  u . f . g .  

d a r k  g r e y  m a t r i x .  C u t  b y  Imrn v e i n l e t s  o f  h e m a t i z e d  

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

QMP. F e l s p a r  p h e n o s  t o  1 .2cm w i t h  q u a r t z  " e y e s "  t o  

5mm. C o n t a i n s  a b o u t  2 - 3 %  h o r n b l e n d e  l a t h s  a n d  1 5 - 2 0 %  

q u a r t z .  M i n o r  h e m a t i z a t i o n  a n d  s l  i g h t  p o t a s s i c  a1 t e r a t i o n .  

S a m p l e  " A "  . B r e c c i a .  P i n k i s h  K a l t e r e d ,  m o d e r a t e l y  

s e r i c i t i z e d  f i n e  g r a i n e d  QMP f r a g n e t s  s e t  i n  a  g r o u n d -  

mass o f  c h l o r i  t i  c  a n d  e p i  d o t i  z e d  m a f i  c  a n d  q u a r t z o -  

f e l d s p a t h i c  m a t e r i a l .  

S a m p l e  "B". B r e c c i a .  S i m i l a r  t o  p r e v i o u s  s a m p l e  b u t  

c n t  b y  a  2cm v e i n  o f  Q M P  c o n t a i n i n g  f e l d s p a r  p h e n o s  

t o  5 m m  a n d  q u a r t z  " e y e s "  t o  4mm. 

QMP. F e l d s p a r  p h e n o s  t o  5mm w i t h  q u a r t z  p h e n o s  t o  3 m m .  

a n d  h o r n b l e n d e  t o  2mm. C o n t a i n s  2 - 3 %  m a f i c s  a n d  1 0 - 1 5 %  

q u a r t z .  S l i q h t  h e r n a t i  t i c  a1 t e r a t i o n .  M i n o r  m a g n e t i t e .  



CI 
4+50W F i n e  g r a i n e d  p a l e  g r e e n  s l i g h t l y  e p i d o t i z e d  r o c k .  

H i p h l y  s i l i c e o u s .  A r e a s  o f  l e s s  a l t e r a t i o n  show a  h i g h  

m a f i c  c o n t e n t  w h i c h  may i n d i c a t e  a v o l c a n i c  o r i g i n .  

C o n t a i n s  p y r i t e  c u b e s  a n d  i s  c n t  b y  a  3cm QMP v e i n  

c o n t a i n i n g  c h l o r i t e ,  p y r i  t e  a n d  h o r n b l e n d e .  The r o c k  

may a l s o  b e  a n  e p i d o t i z e d ,  f i n e  g r a i n e d  q u a r t z  M o n z o n i t e  

P o r p h y r y .  

4+00W A 1  t e r e d  v o l c a n i c ?  B l e b s  a n d  p h e n o s  o f  c h l o r i  t i c  a n d  

e p i d o t i z e d  m a t e r i a l  a r e  s e t  i n  a  m a t r i x  o f  f i n e  g r a i n e d  

m o d e r a t e l y  s e r i c i t i z e d  f e l d s p a t h i c  m a t e r i a l .  C o n t a i n s  

some u n a l  t e r e d  h o r n b l e n d e .  S i m i  l a r  i n  t e x t u r e  t o  t h e  

p r e v i o u s  s a m p l e .  

3+ 75w V o l c a n i c  o f  f i n e  g r a i n e d  d i o r i  t e .  Composed o f  3 0 - 4 0 %  

m a f i c  m a t e r i a l ,  h o r n b l e n d e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e  

i n  a  w h i t e  m o d e r a t e l y  s e r i c i t i z e d  f e l s i c  m a t r i x .  P y r i t i c .  

S i m i l a r  i n  t e x t u r e  t o  p r e v i o u s  s a m p l e s .  May b e  c o a r s e r  

g r a i n e d  v o l c a n i c  r o c k .  

3+50W B r e c c i a .  B r e c c i a t e d  m a t e r i a l  i s  a  c r o s s  b e t w e e n  t h e  

p r e v i o u s  t w o  s a m p l e s  i n  t e r m s  o f  a l t e r a t i o n .  The 

b r e c c i a t e d  m a t e r i a l  i s  c e n t e r e d  b y  m a f i c  m a t e r i a l  

w h i c h  c o n s i s t s  l a r g e l y  o f  m a g n e t i t e  a n d  b y  e p i d o t e .  

The m a f i c  m a t e r i a l  i n  t h e  b r e c c i a t e d  r o c k  h a s  b e e n  

l a r g e l y  c h l o r i t i z e d .  H i g h l y  h e m a t i  t i c  o n  f r a c t u r e s .  

V e r y  s l i g h t  p o t a s s i c  a1 t e r a t i o n .  



AMP, A p l  i t e ,  V o l c a n i c  R o c k .  Hand  s a m p l e  c o n t a i n s  

t h r e e  r o c k  t y p e s  - QMP w i t h  f e l d s p a r s  t o  5mm, 2 0 %  

q u a r t z ,  a n d  3% m a f i c s  - A p l i t e  c o n t a i n i n g  2 5 - 3 0 %  

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

3+75W. M o d e r a t e l y  s e r i c i  t i c .  

QMP. F e l d s p a r  p h e n o s  t o  5 m m .  C o n t a i n s  1 5 - 2 0 %  q u a r t z  

a n d  1 - 2 %  m a f i c s ,  p r i n c i p a l l y  h o r n b l e n d e  w i t h  m i n o r  

m a a n e t i  t i c  c u t  b y  a  5mn1 q u a r t z  v e i n .  R e l a t i v e l y  f r e s h  

r o c k  w i t h  v e r y  m i n o r  h e m a t i t i c  a l t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  > l c m .  Q u a r t z  p h e n o s  t o  2mm a n d  

h o r n b l e n d e  t o  2mm. S l i g h t l y  p y r i t i c .  C o n t a i n s  1 0 - 1 5 %  

q u a r t z  a n d  a b o u t  5 %  m a f i c s  i n c l u d i n g  m i n o r  m a g n e t i t e .  

L i g h t  b r o w n i s h  i n  c o l o u r  due t o  v e r y  m i n o r  h e m a t i  t i c  

a1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  > l c m .  Q u a r t z  p h e n o s  1-2mm 

w i t h  h o r n b l e n d e  l a t h s  t o  2mm. V e r y  f r e s h  r o c k  w i t h  

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

a n d  h e m a t i c .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  5 - 6 %  h o r n b l e n d e  

a n d  m a g n e t i  t e .  F i n e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e .  

QMP. S i m i l a r  i n  t e x t u r e  a n d  c o m p o s i t i o n  t o  p r e v i o u s  

s a m p l e .  H o w e v e r ,  c o n t a i n s  s l i g h t l y  m o r e  m a g n e t i t e  

t h a n  p r e v i o u s  s a m p l e .  Samp le  i s  a l s o  p i n k e r  i n  c o l o u r  

a s  a  r e s u l t  o f  i n c r e a s e d  p o t a s s i c  a n d  h e m a t i t i c  a l t e r a t i o n .  



0+50E QMP. F e l s p a r  p h e n o s  t o  1 .5cm. Q u a r t s  " e y e s "  t o  5mm. 

M a f i c s  make up  5 %  o f  r o c k .  M a f i c s  i n c l u d e  h o r n b l e n d e  

t o  2mm a n d  m a g n e t i  t e .  C o n t a i n s  1 0 - 1  5 %  q u a r t z .  M o d e r a t e l y  

s e r i c i  t i  z e d .  S l  i g h t  p o t a s s i c  a1  t e r a t i o n .  

1+00E Q M P .  No l a r g e  f e l d s p a r s  e v i d e n t .  S i m i  l a r  i n  c o m p o s i  t i o n  

a n d  t e x t u r e  t o  p r e v i o u s  s a m p l e .  H o w e v e r ,  t h i s  s a m p l e  

i s  much l e s s  a1 t e r e d .  M i n o r  p o t a s s i c  a l t e r a t i o n .  A l b i t e  

t w i n n i n g  common. M i n o r  s e r i c i t i c  a l t e r a t i o n .  

1+50E Q M P .  F e l d s p a r  t o  z 1 c m . Q u a r t z  " e y e s "  t o  4mm. 1 0 - 1 5 %  

q u a r t z .  5 %  m a f i c s  a r e  f i n e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e  

b u t  h a v e  a  h i g h e r  m a g n e t i t e  c o n t e n t .  S l i g h t l y  p i n k i s h  

i n  c o l o u r  due t o  m i n o r  p o t a s s i c  a1 t e r a t i o n .  C u t  by  

s e v e r a l  h e m a t i  t i c  f r a c t u r e s .  M i n o r  s e r i c i  t i c  a1 t e r a t i o n .  

2+00E Q M P .  F e l d s p a r  p h e n o s  r l c m .  Q u a r t z  " e y e s "  t o  5mm 

H o r n b l e n d e  p h e n o s  t o  5mm. M a f i  c s  make u p  5 - 6 %  o f  t h e  

r o c k  a n d  i n c l u d e  a b o u t  1 .2% m a g n e t i t e .  S l i g h t l y  

h e m a t i t i c .  C o n t a i n s  a b o u t  15% q u a r t z .  

2+56E Q M P .  S i m i  l a r  t o  p r e v i o u s  s a m p l e .  S l i g h t l y  i n c r e a s e d  

m a g n e t i  t e  c o n t e n t .  C u t  b y  n u m e r o u s  p a r a 1  l e l  h e m a t i  t i c  

f r a c t u r e s .  

3+50E QMP. F e l d s p a r  t o  1.5cm. Q u a r t z  p h e n o s  t o  3mm. S l i g h t l y  

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

f i n e r  g r a i n e d .  V e r y  s i m i l a r  i n  c o m p o s i t i o n .  



4 + 0 0 ~  QMP. No f e l d s p a r s  e v i d e n t  l a r g e r  t h a n  7 m m ,  Q u a r t z  
Lr 

p h e n o s  t o  3mm. 10,-15% q u a r t z  c o n t e n t .  H o r n b l e n d e  

p h e n o s  t o  jmm. Y e r y  1 i g h t  b r o w n  i n  c o l o u r .  C o n t a i n s  

3 - 5 %  m a f i c  m a t e r i a l .  

4 + 6 0 ~  QMP. F e l d s p a r  p h e n o s  t o  l c m .  S i m i l a r  i n  t e x t u r e  t o  

p r e v i o u s  s a m p l e .  S l i g h t  t o  m o d e r a t e  h e m a t i  t i c  a1 t e r a t i o n .  

3 - 5 %  m a f  i c  m a t e r i a l ,  m o s t l y  h o r n b l e n d e .  

5+00E QMP. F e l d s p a r  > 1 .5cm. H o r n b l e n d e  p h e n o s  t o  3mm. 

1 0 - 1 5 %  q u a r t z  w i t h  p h e n o c r y s t s  t o  3mrn. 5 %  m a f i c  m a t e r i a l  

l a r g e l y  h o r n b l e n d e .  S l i g h t  t o  m o d e r a t e  h e m a t i  t i c  

a 1  t e r a t i o n .  

5+50E QMP. F e l d s p a r s  >1 .5c rn .  Q u a r t z  p h e n o s  t o  3mm. H o r n -  

b l e n d e  l a t h s  t o  2mm. C o n t a i n s  a b o u t  15% q u a r t z  a n d  

3 - 4 %  m a f i c s  i n c l u d i n g  a b o u t  1 %  m a g n e t i t e .  R e l a t i v e l y  

f r e s h  r o c k .  

6 + 0 0 ~  QMP. F e l d s p a r  z 2cm. Q - u a r t z  " e y e s "  t o  l c m .  C o n t a i n s  

2 - 3 %  m a f i c s  i n c l u d i n g  h o r n b l e n d e ,  b i o t i t e  a f t e r  h o r n -  

b l e n d e  a n d  m a g n e t i t e .  M o d e r a t e l y  s e r i c i t i z e d .  1 5 - 2 0 %  

q u a r t z .  Manganese  o n  f r a c t u r e s .  S l i g h t  K a1 t e r a t i o n .  

6+50E QMP. S i m i l a r  i n  t e x t u r e  t o  p r e v i o u s  s a m p l e  w i t h  f e l d s p a r s  

t o  > 2 c m  b u t  w i t h  q u a r t s  " e y e s "  t o  5rnm. M a f i c  m i n e r a l s  

h a v e  b e e n  l a r g e l y  d e s t r o y e d .  M o d e r a t e l y  s e r i c i t i z e d .  

C u t  b y  a  l c m  q u a r t z  v e i n .  



Q M P .  S i m i  l a r  i n  c o m p o s i t i o n  a n d  t e x t u r e  t o  p r e v i o u s  s a m p l e .  

H e a v i l y  h e m a t i z e d .  M a f i c s  h a v e  n o t  b e e n  c o m p l e t e l y  a l t e r e d  

b u t  h a v e  b e e n  h e a v i l y  c h l o r i t i z e d .  C u t  b y  a  5mrn q u a r t z  v e i n .  

A p l i t i c  r o c k .  C o n t a i n s  3 0 - 4 0 %  q u a r t z  a n d  1 i t t l e  m a f i c  

m a t e r i a l .  C o n t a i n s  some c o a r s e r  g r a i n e d  m a t e r i  a1 o f  s i m i  l a r  

c o m p o s i t i o n .  S l i g h t  t o  m o d e r a t e  h e r n a t i z a t i o n .  

C o a r s e  g r a i n e d  A p l  i t e  a s  f i n e  g r a i n e d  Q M P .  F e l d s p a r s  t o  

2mm. 2 5 - 3 0 %  q u a r t z .  1 - 2 %  m a f i c  m a t e r i a l  l a r g e l y  a l t e r e d  

h o r n b l e n d e .  S l  i g h t  t o  m o d e r a t e  h e m a t i  t i c  a1 t e r a t i o n .  H e m a t i z e d  

h a i r l i n e  f r a c t u r e s .  

Samp le  A. A p l i  t e .  S i m i l a r  c o m p o s i t i o n  b u t  f i n e r  g r a i n e d  

t h a n  p r e v i o u s  s a m p l e .  S l i g h t  p o t a s s i c  a n d  h e m a t i t i c  a1 t e r a t i o n .  

H e m a t i  t i c  f r a c t u r e s .  S l i g h t l y  s e r i c i t i z e d .  

Samp le  B .  V o l c a n i c ?  S c h i s t o s e  r o c k  composed  o f  5 0 %  m a f i c  

a n d  5 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  We1 1 h e m a t i z e d  f r a c t u r e s .  

C o n t o u r s  r o u n d e d  f e l  d s p a r  p h e n o s .  B o t h  r o c k s  a r e  s i m i  l a r  

t o  s a m p l e s  s e e n  o n  Lg+QOS a t  8+00E. 

8+ 75 E V o l c a n i c  r o c k .  Rounded t o  we1 1 f o r m e d  f e l d s p a r  a n d  q u a r t z  

p h e n o s  i n  a  m a t r i x  o f  f i n e  g r a i n e d  d a r k  g r e y  q u a r t z o -  

f e l d s p a t h i c  m a t e r i a l .  



9+25E Q M P .  C o n t a i n s  2 0 ~ 2 5 %  q u a r t z .  No l a r 2 e  f e l d s p a r  p h e n o s  

e v i d e n t .  3 - 5 %  m a f i c s  i n c l u d i n g  1 - 2 %  m a g n e t i t e .  M o d e r a t e l y  

s e r i c i  t i  z e d  c u t  b y  n u m e r o u s  f i n e  h e m a t i  t i c  f r a c t u r e s .  

9+90E R h y o l  i t e .  F i n e  g r a i n e d  m o d e r a t e l y  s e r i c i  t i  z e d  r o c k  c o n t a i n i n g  

m i n o r  q u a r t z  p h e n o s  a n d  h e r n a t i  t e  b l e b s  a f t e r  p y r i t e .  L i g h t  

g r e y  i n  c o l o u r .  C o n t a i n s  3 - 5 %  r i  c c o e o u s  m a t e r i a l .  



SAMPLE D E S C R I  P T I  ONS- L l  l+O9S 

7+00W V o l c a n i c  r o c k  composed  o f  2 0 - 4 9 %  m a f i c s  a n d  6 3 - 7 9 %  m o d e r a t e l y  

s e r i c i  t i z e ' d  f e l d s p a t h i c  m a t e r i a l .  C u t  b y  s e v e r a l  v e i n s  o f  

a p l i t i c  m a t e r i a l  t o  l c m  i n  w i d t h  w h i c h  h a v e  t h e m s e l v e s  

b e e n  f r a c t u r e d .  H e m a t i  t i c  q u a r t z  a n d  e p i d o t i z e d  f e l d s p a t h i c  

m a t e r i a l  h e a l s  t h e  f r a c t u r e s  i n  t h e  a p l i t e .  

6+50W Sample  A .  QMP. F e l d s p a r  p h e n o s  t o  l c m .  Q u a r t z  " e y e s "  t o  

6 m m  a n d  h o r n b l e n d e  p h e n o s  t o  4mm. Q u a r t z  makes up  1 0 - 1 5 %  

o f  t h e  r o c k  w i t h  m a f i c s  c o m p r i s i n g  2 - 3 %  o f  r o c k .  S l i g h t  

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

S a m p l e  B .  H o r n f e l s i c  r o c k .  F i n e  g r a i n e d  s i l i c e o u s  b l a c k  

v o l c a n i c  r o c k  c o m p o s e d  o f  6 0 - 7 0 %  m a f i c s  a n d  3 0 - 4 0 %  q u a r t z o -  

f e l d s p a t h i c  m a t e r i a l .  C u t  b y  v e i n l e t s  o f  q u a r t z  a n d  

e p i d o t i z e d  f e l d s p a t h i  c  m a t e r i a l .  

~ + O O W  QMP. F e l d s p a r s  t o  l c m .  Q u a r t z  " e y e s "  t o  5mm. H o r n b l e n d e  

p h e n o s  t o  3 m m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  a b o u t  3% m a f i c  

m a t e r i a l .  C o n t a i n s  v e i n l e t s  a n d  b l e b s  o f  e p i d o t i z e d  m a t e r i a l  

a n d  i s  s l i g h t l y  g r e e n i s h  o v e r a l l  due t o  m i n o r  e p i d o t i z a t i o n .  

C o n t a i n s  h e m a t i t e  a n d  Kn o n  f r a c t u r e s .  

5+50U QMP v e i n  c u t s  a b l a c k  med ium g r a i n e d  r o c k  composed  p r i n c i p a l l y  

o f  c h l o r i t e ,  e p i d o t e  a n d  h o r n b l e n d e  p h e n o c r y s t s .  P r o b a b l e  

c o a r s e  g r a i n e d  o r  a 1  t e r e d  r e c r y s t a l  1 i z e d  v o l c a n i c  r o c k .  



II 5+00W Y o l c a n i c  b r e c c i a  o r  v e n t  m a t e r i a l .  A n g u l a r  t o  r o u n d e d  

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

v o l c a n i c  r o c k  i n  a  m a t r i x  o f  f i n e  g r a i n e d  c h l o r i t e  a n d  

e p i  d o t i , z e d  m a t e r i a l .  S i m i l a r  t o  m a t e r i a l  o n  L10+00S 

4+50W Q M P .  F e l d s p a r  p h e n o s  t o  2cm w i t h  q u a r t z  " e y e s "  t o  4mm. - 
C o n t a i n s  2 - 3 %  m a f i c  m a t e r i a l  i n c l u d i n g  h o r n b l e n d e ,  

b i o t i  t e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e  a n d  mi n o r  m a g n e t i t e .  

The p i n k i s h  f e l d s p a r  p h e n o s  i n d i c a t e  m i n o r  K a l t e r a t i o n  a n d  

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

g r o w t h  o f  f e l  d s p a r  p h e n o c r y s t s .  C o n t a i n s  1 5 - 2 0 %  q u a r t z .  

4+25W V o l c a n i c  r o c k .  F i n e  g r a i n e d  w e l l  f o l i a t e d  r o c k  composed  

o f  30 -40% m a f i c s  a n d  6 0 - 7 0 %  s e r i c i  t i  c  a n d  e p i  d o t i  t i c  

f e l d s p a t h i c  m a t e r i a l .  S l i g h t l y  h e m a t i z e d  w i t h  h e m a t i t e  a n d  

manganese  o n  f r a c t u r e s .  

3+50W Samp le  A .  QMP. F e l d s p a r s  z l c m .  Smal 1 q u a r t z  " e y e s "  t o  

3mm. H o r n b l e n d e  p h e n o s  t o  2mm. 1 0 - 1 5 %  q u a r t z  a n d  2 - 3 %  

m a f i c s  i n c l u d e s  m i n o r  m a g n e t i t e .  S l i g h t  s e r i f i i c  a l t e r a t i o n .  

V e r y  m i n o r  p o t a s s i c  a l t e r a t i o n .  

Sample B. B r e c c i a .  Samp le  composed  o f  3 0 - 4 0 %  l a r g e l y  

c h l o r i t i z e d  m a f i c  m a t e r i a l  a n d  6 0 - 7 0 %  s e r i c i t i z e d  t o  

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

o f  f i n e  g r a i n e d  q u a r t z  a n d  f e l d s p a r  as  w e l l  a s  v e i n l e t s  

o f  v o l c a n i c  b r e c c i a  as s e e n  a t  5+00W. C o n t a i n s  3 - 4 %  

m a g n e t  i t e .  



B r e c c i a .  Rounded  f r a g m e n t s  o f  we1 1 e p i  d o t i z e d  q u a r t z o -  

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

g r a i n e d  c h l o r i  t i c  m a t e r i a l .  C o n t a i n i n g  f e l d s p a r  l a t h s .  

B r e c c i a .  S i m i  l a r  t o  s a m p l e  a t  5+OOW. F r a g m e n t s  t o  

2cm i n  l e n g t h .  

Q M P .  N a r r o w  f e l d s p a r  p h e n o s  t o  2 .5cm. w i t h  q u a r t z  p h e n o s  

t o  3mm a n d  h o r n b l e n d e  p h e n o s  a v e r a g i n g  2-3mm. C o n t a i n s  

a b o u t  10% q u a r t z  a n d  4 - 5 %  m a f i c  m a t e r i a l  i n c l u d i n g  

1 -2% f i n e  g r a i n e d  r n a g n e t i  t e .  R e l a t i v e l y  u n a l t e r e d  r o c k .  

V o l c a n i c  r o c k .  F i n e  g r a i n e d  b l a c k  r o c k .  C o n t a i n s  5 3 - 6 0 %  

m a f i  c  m a t e r i a l  a n d  4 0 - 5 0 %  q u a r t z o f e l d s p a t h i  c  m a t e r i a l .  

C u t  b y  v e i n s  o f  e p i d o t i z e d  a n d  u n a l t e r e d  f e l d s p a t h i c  

m a t e r i a l .  P o s s i b l e  r e c r y s t a l  1 i z e d  v o l c a n i c  r o c k .  

1 + O O W  QMP. F e l d s p a r  p h e n o s  t o  > l c m .  Q u a r t z  p h e n o s  t o  4mm. - 
C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  3 -5% f i n e  g r a i n e d  r n a f i c  

.- m a t e r i a l  c o n s i s t i n g  o f  h o r n b l e n d e  a n d  m i n o r  m a g n e t i t e .  

S l i g h t l y  p i n k i s h  i n  c o l o u r  due t o  m i n o r  p o t a s s i c  a1  t e r a t i o n .  

+ 

C u t  b y  a  lmm h e m a t i t i c  q u a r t z  v e i n .  

0+50W QMP. L a r g e s t  f e l d s p a r  p h e n o  o n  H . S .  m e a s u r e s  7mm.  C o n t a i n s  

q u a r t z  p h e n o s  t o  5mm w i t h  1 0 - 1 5 %  q u a r t z .  M a f i c  p h e n o s  t o  

3 m m  c o n s i s t s  o f  h o r n b l e n d e  a n d  b i o t i t e  a n d  c h l o r i t e  

a f t e r  h o r n b l e n d e .  S l i g h t l y  s e r i c i  t i z e d .  S l i g h t  p o t a s s i c  

a1  t e r a t i o n .  C o n t a i n s  m i n o r  d i  s s i m a t e d  Mo l ybdenum.  



Q M P .  F e l d s p a r s  t o  > l c m .  Q u a r t z  " e y e s "  t o  4 m m .  

H o r n b l e n d e  l a t h s  t o  4-5mm. C o n t a i n s  5 %  m a f i c s  i n c l u d i n g  

1 %  m a g n e t i t e  a n d  1 0 - 1 5 %  q u a r t z .  R e l a t i v e l y  f r e s h  r o c k .  

QMP. F e l d s p a r  t o  1 . 5 ~ ~ .  P o o r l y  d e f i n e d  q u a r t z  " e y e s "  

t o  5mm. H o r n b l e n d e  l a t h s  t o  3mm. C o n t a i n s  3 - 5 %  m o s t l y  

f i n e  g r a i n e d  m a f i c  m a t e r i a l ,  i n c l u d i n g  m i n o r  m a g n e t i t e  

a n d  1 5 - 2 0 %  q u a r t z .  S i m i  l a r  i n  t e x t u r e  t o  p r e v i o u s  

s a m p l e .  S l i g h t l y  h e m a t i  t i c .  A l b i t e  t w i n n i n g  common. 

V e r y  m i n o r  p o t a s s i c  a1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  t o  2cm. C o n t a i n s  15% q u a r t z  w i t h  

n o  " e y e s "  a n d  3 - 5 %  m a f  i c s ,  p r e d o m i  n a n t l y  h o r n b l e n d e  a n d  - 
b i o t i t e  a f t e r  h o r n b l e n d e .  C o n t a i n s  n u m e r o u s  b l e b s  o f  

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

b r e a k d o w n  o f  m a g n e t i t e .  A l b i t e  t w i n n i n g  common. M i n o r  

p o t a s s i c  a 1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  z 2.5cm.  Q u a r t z  " e y e s "  t o  7mm. 

C o n t a i n s  1 5 - 2 0 %  q u a r t z .  T h e  o r i g i n a l  m a f i c  m a t e r i a l  h a s  

l a r g e l y  b e e n  a 1  t e r e d  t o  c h l o r i t e ,  b i o t i t e  a n d  h e m a t i  t e .  

Manganese  a p p e a r s  on  f r a c t u r e s .  S l i g h t  p o t a s s i  c  a1  t e r a t i o n .  

No o b v i o u s  q u a r t z  v e i n i n g .  

QMP? o r  p o s s i b l e  r e c r y s t a l  1 i z e d  . A p l i t e ,  S i m i  l a r  t o  a p l  i t e  

i n  c o m p o s i t i o n  w i t h  3 5 - 4 0 %  q u a r t z ,  f e l d s p a r  a n d  n o  e v i d e n t  

m a f i c  m a t e r i  a1 . F e l s p a r  t o  l c m  a n d  q u a r t z  " e y e s "  t o  

5mm. Med ium g r a i n e d .  C u t  b y  a  4mm q u a r t z  v e i n .  



QFIP. Feldspars p h e n o s  > l c m .  Q u a r t z  w i  t l i  p h e n o s  t o  4 m m  

makes up 1 0 - 1 5 2  o f  r o c k .  C o n t a i n s  a b o u t  3 - 4 %  m a f i c s  

m a i n l y  h o r n b l e n d e  w i t h  l a t h s  t o  3mm.  b i o t i t e  a n d  

m a g n e t i t e .  S l i g h t  s e r i c i  t i c  a l t e r a t i o n .  M i n o r  p o t a s s i c  

a1 t e r a t i o n .  

1+00E Q M P .  P i n k i s h  Feldspars > l c m .  0 , u a r t z  " e y e s "  5 - 6 m m  i n  

d i a m e t e r .  C o n t a i n s  3 - 4 %  m a f i c s ,  m a i n l y  h o r n b l e n d e  

w i t h  a b o u t  1 %  m a g n e t i t e .  C o n t a i n s  a b o u t  15% q u a r t z .  

P i n k i s h  f e l d s p a r s  i n d i c a t i v e  o f  s l  i g h t  t o  m o d e r a t e  p o t a s s i c  

a 1  t e r a t i o n .  

1+50E QMP. F e l d s p a r s  t o  7mm e v i d e n t .  C o n t a i n s  1 5 - 2 0 %  q u a r t z  

w i t h  - n o  " e y e s "  a n d  5 - 7 %  m a f i c  m a t e r i a l ,  p r i n c i p a l l y  

h o r n b l e n d e  w i t h  m i n o r  b i o t i t e  a f t e r  h o r n b l e n d e .  H o r n -  

b l e n d e  l a t h s  2-3mm. L i g h t  b r o w n i s h ,  s l i g h t l y  h e m a t i t i c  

r o c k .  S l  i g h t l y  s e r i  c i  t i  z e d .  C o n t a i n s  mi  n o r  h e m a t i  t i c  

h a i  r l  i ne f r a c t u r e s .  

4+00E QMP. F e l d s p a r s  t o  1.5cm. Q u a r t z  " e y e s "  t o  4mm. H o r n -  

b l e n d e  l a t h s  t o  4mm. C o n t a i n s  5 %  m a f i c s  p r e d o m i n a n t l y  

h o r n b l e n d e  w i t h  a b o u t  1 - 2 %  m a g n e t i t e .  S l i g h t  p o t a s s i c  

a1  t e r a t i o n .  

4+50E Q M P .  F e l d s p a r  > 1.5cm. Q u a r t z  p h e n o s  t o  2-3mm w i  t h  

1 0 - 1 5 %  q u a r t z .  C o n t a i n s  5 - 6 %  m a f i c s  w i t h  h o r n b l e n d e  

l a t h s  t o  3mm a n d  1 - 2 %  m a g n e t i t e .  B r o w n i s h  i n  c o l o u r  

due t o  m i n o r  h e m a t i z a t i o n  o f  m a t r i x  m a t e r i a l .  



7+00E H e m a t i  t i c  f r a c t u r e s .  S l i g h t  t o  m o d e r a t e  h e m a t i  t i c  
( C o n 1  t )  

a1  t e r a t i o n .  M i  n o r  m a n g a n e s e .  

7+42E QMP. F e l d s p a r s  t o  r 1.5cm.  C o n t a i n s  m a f i c  m a t e r i a l  

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

p h e n o s  t o  3mm. 1 0 - 1 5 %  q u a r t z .  H o r n b l e n d e  w i t h  l a t h s  

t o  4 m m  makes up  3 - 4 %  o f  r o c k .  M o d e r a t e l y  h e m a t i z e d .  

QMP. F e l d s p a r  t o  > 1 .5cm w i t h  q u a r t z  " e y e s "  t o  5 m m .  

H o r n b l e n d e  l a t h s  t o  5mm b u t  m o s t  a v e r a g e  2-3mm. S l i g h t l y  

t o  m o d e r a t e l y  s e r i c i t i z e d  r e l a t i v e l y  f i n e  g r a i n e d  m a t r i x .  

V e r y  1 i g h t  b r o w n  i n  c o l o u r  w i t h  v e r y  m i n o r  p o t a s s i c  

a 1  t e r a t i o n .  

QMP. Feldspars p h e n o s  t o  4cm x l c m .  Q u a r t z  " e y e s "  t o  

3mm. Q u a r t z  makes up  1 0 - 1 5 %  o f  r o c k .  5 - 7 %  m a f i c s  a r e  

p r e d o m i n a n t l y  h o r n b l e n d e .  ~ e m a t i  t ' i c  o n  f r a c t u r e s .  

S l i g h t  t o  m o d e r a t e  h e m a t i z a t i o n .  

QMP. F e l d s p a r  p h e n o s  > 2cm. - No q u a r t z  " e y e s "  e v i d e n t .  

C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  a b o u t  '5% m a f i c s  i n c l u d i n g  

a b o u t  4 %  h o r n b l e n d e  w i t h  l a t h s  t o  2-3mm a n d  m i n o r  m a g n e t i t e .  

S i m i l a r  i n  c o m p o s i t i o n ,  b u t  f i n e r  g r a i n e d  t h a n  p r e v i o u s  

s a m p l e .  



R h y o l i t e .  F i n e  g r a i n e d  l i g h t  g r e e n i s h  g r e y  r o c k .  

Mangani  f e r o u s .  Non p o r p h y r i  t i c .  

P h y o l i  t e .  L i g h t  c reamy c o l o u r e d  r o c k .  S l i g h t  t o  

m o d e r a t e  s e r i  c i  t i c  a1 t e r a t i o n .  C o n t a i n s  q u a r t z  phenos 

t o  lrnrn. S l i g h t l y  r n a n g a n i f e r o u s .  
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QMP.  Fe ldspar  p h e n o s  e v i d e n t  t o  7mm. Q u a r t z  " e y e s "  

t o  7mm.  H o r n b l e n d e  l a t h s  t o  3mm h a v e  b e e n  l a r g e l y  

c h l o r i  t i z e d .  M i  n o r  b i o t i t e  e v i d e n t .  2 - 3 %  m a f i c s .  

1 0 - 1 5 %  q u a r t z .  S l i g h t  p o t a s s i c  a l t e r a t i o n .  C u t  b y  

h e m a t i  t i c  f r a c t u r e s .  

V o l c a n i c  r o c k .  S i  1 i c e o u s  b l a c k  r o c k  composed l a r g e l y  o f  

f i n e  g r a i n e d  c h l o r i t i c  m a f i c  m a t e r i a l  w i t h  30 -40% 

q u a r t z o f e l d s p a t h i c  m a t e r i a l .  C o n t a i n s  p y r i t e  i n  o c c a s i o n a l  

v e i n l e t s  o f  e p i d o t i z e d  m a t e r i a l .  W e l l  h e m a t i z e d  f r a c t u r e s .  

V o l c a n i c  r o c k .  S i m i l a r  i n  c o m p o s i t i o n  t o  p r e v i o u s  s a m p l e .  

B r o w n i s h  f i n e  g r a i n e d  r o c k .  Much l e s s  a l t e r e d  t h a n  p r e v i o u s  

s a m p l e .  C u t  b y  s e v e r a l  n a r r o w  h e m a t i t e  a n d  e p i d o t e  

v e i  n l e t s .  

V o l c a n i c  r o c k ,  B r o w n i s h  b l a c k  r o c k .  C o a r s e r  g r a i n e d  

b u t  s i m i l a r  i n  c o m p o s i t i o n  t o  p r e v i o u s  s a m p l e .  S l i g h t  

t o  m o d e r a t e  c h l o r i  t i c  a1  t e r a t i o n .  

V o l c a n i c .  W h i t e  f e l d s p a r  a n d  h o r n b l e n d e  l a t h s  i n  a  

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



V o l c a n i c  r o c k .  S i m i l a r  i n  c o m p o s i t i o n  b u t  s l i g h t l y  

m o r e  s i ' l  i c e o u s  t h a n  s a m p l e  a t  6+00W. B r o w n i s h  i n  

c o l o u r .  

V o l c a n i c  b r e c c i a ?  H o r n f e l s ?  Two s a m p l e s  c o l l e c t e d .  

One s a m p l e  i s  composed  o f  v o l c a n i c  a n d  s e r i c i  t i  z e d  

f i n e  g r a i n e d  a p l i t i c  m a t e r i a l  i n  a  f i n e  g r a i n e d  c h l o r i t i c  

a n d  e p i d o t i t i c  m a t r i x .  

Samp le  t w o  i s  a  f i n e  g r a i n e d  s i l i c e o u s  c h l o r i t i c  a n d  

e p i d o t i c  r o c k  c u t  b y  v e i n l e t s  o f  e p i d o t i t i c  m a t e r i a l  

i n c l u d i n g  o n e  w i t h  a  b l e b  o f  MoSz. B o t h  s a m p l e s  a r e  

o b v i o u s l y  i n  v e r y  c l o s e  p r o x i m i  t y .  

S a m p l e  A .  Q M P .  b x .  F e l s p a r  p h e n o s  t o  l c m  a n d  QMP 

f r a g m e n t s  i n  a d a r k  g r e y  h i g h l y  s i l i c e o u s  m a t r i x .  Samp le  

a l s o  c o n t a i n s  a  f r a g m e n t  o f  v o l c a n i c  m a t e r i a l  c o n t a i n i n g  

4 0 - 5 0 %  m a f i c  a n d  5 0 - 6 0 %  q u a r t z o f e l  d s p a t h i c  m a t e r i a l  

C o n t a i n s  2 - 3 %  m a g n e t i t e .  

S a m p l e  B .  B r e c c i a .  F r a g m e n t s  o f  v o l c a n i c  a n d  f i n e  

g r a i n e d  Q M P  m a t e r i a l  i n  a  m a t r i x  o f  d a r k  g r e e n i s h  g r e y  

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

C o n t a i n s  3 - 4 %  m a g n e t i t e .  



V o l c a n i c  b r e c c i a .  V o l c a n i c  a n d  QMP f r a g m e n t s  i n  a  

m a t r i x - c o m p o s e d  o f  5 0 - 6 0 2  m a f i c s ,  4 5 %  p a r t i a l l y  e p i d o t i z e d  

q u a r t z o f e l d s p a t h i c  m a t e r i a l  a n d  5 %  p y r i t e  a n d  m a g n e t i t e .  

Much c o a r s e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e  ( " B " )  . 

V o l c a n i c .  B l a c k  med i  um g r a i n e d  r o c k  composed  o f  5 0 - 6 0 %  

m a f i  c s  a n d  4 0 - 5 0 %  q u a r t z o f e l  d s p a t h i  c  m a t e r i a l ,  i n c l u d i n g  

5 - 1 0 %  i n t r o d u c e d  QMP m a t e r i a l .  H e m a t i  t i c  f r a c t u r e s ,  

Con t a i  ns  a b o u t  2% m a g n e t i  t e .  

\ / o l c a n i c  r o c k .  S l i g h t l y  c o a r s e r  g r a i n e d  t h a n  p r e v i o u s  

s a m p l e  w i t h  a  d e c r e a s e d  n a f i c  c o n t e n t .  C u t  b y  a  v e i n l e t  

o f  p a r t i a l l y  e p i d o t i z e d  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

QMP.  F e l d s p a r s  t o  > l c m .  H o r n b l e n d e  l a t h s  t o  5 m m .  

Q u a r t z  p h e n o s  2-3mm. C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  a b o u t  

5 %  m a f i  c  m a t e r i a l  m a i n l y  f i n e  g r a i n e d  h o r n b l e n d e .  

6 0 - 7 0 %  o f  t h e  h o r n b l e n d e  h a s  b e e n  a1 t e r e d  t o  c h l o r i t e  

a n d  b i o t i t e .  S l i g h t  p o t a s s i c  a1 t e r a t i o n .  1 - 2 %  m a g n e t i t e .  

Q M P .  F e l d s p a r s  t o  > l c m .  Q u a r t z  " e y e s l ' t o  7 - 8 m m .  

3 - 4 %  h o r n b l e n d e  l a t h s  t o  2mm show p a r t i a l  c h l o r i t i c  

a1  t e r a t i o n .  C o n t a i n s  1 0 - 1 5 %  q u a r t z ,  a n d  2 - 3 %  m a g n e t i  t e .  

V e r y  l i g h t  b r o w n .  S l i g h t l y  a l t e r e d  r o c k .  



1+00E Q M P .  F e l d s p a r  p h e n o s  t o  2 .5cm.  Q u a r t z  p h e n o s  4-5mm 
k 

do n o t  show a s  d i s t i n c t  " e y e s " .  1 0 - 1 5 %  q u a r t z .  C o n t a i n s  

5 - 7 %  m a f i  c s  i n c l u d i n g  c h l o r i  t i c  a n d  b i o t i  t i c  h o r n b l e n d e  

l a t h s  t o  3 m m  a n d  a b o u t  3% m a g n e t i t e .  S l i g h t  t o  m o d e r a t e  

p o t a s s i c  a1 t e r a t i o n .  

1 +90E QMP. F e l d s p a r  t o  7mm. S i m i a l  r i n  c o m p o s i t i o n  t o  

p r e v i o u s  s a m p l e ,  b u t  o v e r a l  1 i s  f i n e r  g r a i n e d .  S l  i g h t l y  

h e m a t i z e d  w i t h  m i n o r  s e r i c i t i c  a l t e r a t i o n .  

4+00E QMP. F e l d s p a r  p h e n o s  t o  2cm. Q u a r t z  p h e n o s  t o  3mm w i t h  - 
a b o u t  10% q u a r t z .  5 - 6 %  m a f i c s  i n c l u d e  a b o u t  4 %  u n a l t e r e d  

h o r n b l e n d e  w i t h  l a t h s  t o  3 m m  a n d  1 - 2 %  m a g n e t i t e .  H e m a t i t i c  

f r a c t u r e s .  S l i g h t l y  b r o w n i s h  i n  c o l o u r .  

4+50E QMP. F e l d s p a r  p h e n o s  t o  2cm. Q u a r t z  " e y e s "  t o  6mm. 
- 

1 0 - 1 5 %  q u a r t z .  C o n t a i n s  5 - 6 %  m a f i c s  i n c l u d i n g  4% p a r t i a l l y  

- a 1  t e r e d  h o r n b l e n d e  w i t h  l a t h s  t o  5mm. a n d  a b o u t  2% 

m a g n e t i  t e .  S l i g h t  p o t a s s i c  a 1  t e r a t i o n .  

5+00E QMP. F e l d s p a r  p h k n o s  =. l c m .  Q u a r t z  " e y e s "  t o  4 m m .  
- 

w i t h  1 5 - 2 0 %  q u a r t z .  5 - 7 %  ma f  i c s  i n c l  ude  5 - 6 %  h o r n b l e n d e  

w i t h  l a t h s  t o  4 m m  a n d  1 - 2 %  m a g n e t i t e .  S l i g h t  p o t a s s i c  

a 1  t e r a t i o n .  



QMP. F e l d s p a r  t o  > l c m .  - No q u a r t z  " e y e s "  e v i d e n t .  

Q u a r t z  p h e n o s  t o  2-3mm. 1 0 - 1 5 %  q u a r t s .  A b o u t  5 %  

m a f i c s  m a i n l y  h o r n b l e n d e  w i t h  l a t h s  t o  5 m m .  L i g h t  

b r o w n i s h  i n  c o l o u r .  

Q M P .  F e l d s p a r  p h a s e  > 2cm. C u t  b y  f r a c t u r e  b u t  g r o w t h  

a l o n g  f r a c t u r e  i n d i c a t e s  p o s s i b l e  s e c o n d a r y  g r o w t h .  

2 0 - 2 5 %  q u a r t z  w i t h  p h e n o s  t o  2-3mrn w i  t h  o c c a s i o n a l  q u a r t z  

" e y e s "  t o  5mm. S i m i  l a r  t o  5+00E i n  t e x t u r e .  A b o u t  5 %  

m a f i  c s , m a i n l y  h o r n b l e n d e  w i t h  l a t h s  t o  2mm. 

Q M P .  F e l d s p a r  p h e n o s  s 1.5cm. Q u a r t z  p h e n o s  2-3mm. 

1 0 - 1 5 %  q u a r t z .  5 - 7 %  m a f i c s  i n c l u d e  a b o u t  5 %  h o r n b l e n d e  

w i t h  l a t h s  t o  3mrn a n d  a b o u t  1 - 2 %  m a g n e t i t e .  S l i g h t l y  

b r o w n i s h  i n  c o l o u r  due t o  m i n o r  h e m a t i t i c  a l t e r a t i o n .  

Q M P .  F e l d s p a r  p h e n o s  t o  l c m .  10 -158  q u a r t z  w i t h  

o c c a s i o n a l  p h e n o s  t o  3mm. 5% m a f i c s ,  m a i n l y  f r e s h  

h o r n b l e n d e  w i t h  m i n o r  m a g n e t i t e .  P i n k i s h  r o c k .  S l i g h t  

t o  m o d e r a t e  p o t a s s i c  a l t e r a t i o n .  M i n o r  p y r i t e .  

QMP. F e l d s p a r  s l . 5 c m .  C o n t a i n s  a b o u t  15% q u a r t z .  

A b o u t  5 %  m a f i c  m a t e r i a l ,  o r i g i n a l l y  h o r n b l e n d e  h a s  

b e e n  a b o u t  5 0 %  d e s t r o y e d .  S l i g h t  t o  m o d e r a t e  s e r i c i  t i c  

a1  t e r a t i o n .  L i g h t  b r o w n i s h  t o  p i n k i s h  i n  c o l o u r  i n d i c a t i v e  

o f  v e r y  m i n o r  h e m a t i z a t i o n  a n d  K a l t e r a t i o n .  



QMP. F e l d p a r s  t o  > 2cm. O u a r t z  " e y e s "  t o  6mm. 1 0 - 1 5 %  

q u a r t z ' c o n t e n t .  5 - 6 %  m a f i c s  p r e d o m i n a n t l y  h o r n b l e n d e  

w i t h  l a t h s  t o  7 m m  a n d  1 - 2 8  m a g n e t i t e .  P i n k i s h  r o c k  w i t h  

s l i g h t  p o t a s s i c  a1 t e r a t i o n .  

R h y o l  i t e .  Cream c o l o u r e d  r o c k .  S l  i g h t  t o  m o d e r a t e  

s e r i c i f i c  a l t e r a t i o n .  C o n t a i n s  q u a r t z  p h e n o s  t o  l m m .  

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

10+07E QMP. F e l d s p a r  p h e n o s  t o  l c m .  C o n t a i n s  a b o u t  15% q u a r t z  .- 
a n d  5 %  m a f i c s .  The  m a f i c s  c o n s i s t  m a i n l y  o f  f i n e  g r a i n e d  

( t o / m m )  h o r n b l e n d e  p h e n o s  w i t h  o c c a s i o n a l  4 m m  l a t h s .  

S l i g h t l y  h e m a t i z e d .  C u t  b y  a  3 m m  q u a r t z  v e i n .  

QMP f r o m  Wes t  t o  E a s t ,  v e r y  s i m i l a r  i n  c o l o u r .  
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Ir 
7+00W V o l c a n i c  R o c k .  B l a c k  f i n e  g r a i n e d  r o c k ,  a l m o s t  s c h i s t o s s  

i n  a p p e a r a n c e .  C o n t a i n s  4 0 - 5 0 %  m a f i c  m a t e r i a l  a n d  

5 0 - 6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  C u t  b y  v e i n l e t s  

c.- o f  e p i  d o t i z e d  m a t e r i a l .  We1 1 h e m a t i z e d  f r a c t u r e s .  

- 6+50W V o l c a n i c  Rock .  S i m i l a r  t o  p r e v i o u s  s a m p l e .  H o w e v e r ,  

c o n t a i n s  m i n o r  zones  o f  i n t r o d u c e d  m a t e r i a l .  
C 

- 5+75W V o l c a n i c  Rock ,  S i m i  l a r  i n  c o m p o s i t i o n s  a n d  t e x t u r e  

t o  p r e v i o u s  s a m p l e s .  C o n t a i n s  n a r r o w  b a n d s  o f  w h i t e  

q u a r t z o f e l d s p a t h i c  m a t e r i  a1 w h i c h  may be z o n a t i o n a l  

b u t  a r e  p r o b a b l y  f i n e  g r a i n e d  i n t r o d u c e d  QMP m a t e r i a l .  

S l i g h t l y  p y r i t i c  r o c k .  

5+00W V o l c a n i c  Rock .  F o l i a t e d  f i n e  g r a i n e d  r o c k  c o n t a i n i n g  

30 -40% m a f i  c  m a t e r i a l  a n d  6 0 - 7 3 %  q u a r t z o f e l d s p a t h i c  

m a t e r i a l .  Sl i g h t  t o  m o d e r a t e  s e r i c i  t i c  a1 t e r a t i o n  o f  

f e l d s p a r s  w i t h  v e r y  m i n o r  e p i d o t i z a t i o n .  No p y r i t e  

e v i d e n t .  H e m a t i t i c  f r a c t u r e s .  

4+50W Q M P .  F e l d s p a r  p h e n o s  t o  l c m .  1 0 - 1 5 %  q u a r t z  c o n t e n t .  

C o n t a i n s  6 - 8 %  i n c l u d i n g  5 - 6 %  h o r n b l e n d e  w i t h  p h e n o s  t o  

2mm a n d  2 - 3 %  m a g n e t i t e .  S l i g h t l y  h e m a t i z e d .  C u t  b y  

h e m a t i  t i c  h a i r l i n e  f r a c t u r e s .  



4+00W Q M P .  F e l d s p a r  p h e n o s  t o  7-8mm e v i d e n t .  1 0 - 1 5 %  q u a r t z .  

C o n t a i n s  a b o u t  5 %  f i n e  g r a i n e d  m a f i c  m a t e r i a l  i n c l u d i n g  

h o r n b l e n d e  and  a b o u t  1 %  m a g n e t ;  t e .  

3+50W QMP. , F e l d s p a r  p h e n o s  t o  8mm. Q u a r t z  p h e n o s  t o  4mm. 

1 0 - 1 5 %  q u a r t z .  C o n t a i n s  a b o u t  5 %  m a f i c  m a t e r i a l  i n c l u d i n g  

3 - 4 %  h o r n b l e n d e  a n d  2 - 3 %  m a g n e t i t e .  The m a f i c  m a t e r i a l  

i s  m o s t l y  f i n e  g r a i n e d  b u t  c o n t a i n s  h o r n b l e n d e  l a t h s  

t o  3 m m .  S l i g h t  p o t a s s i c  a l t e r a t i o n .  

3+0 OLI QMP. F e l d s p a r  p h e n o s  t o  > l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  o c c a s i o n a l  p h e n o s  t o  4 m m  a n d  3 - 5 %  f i n e  g r a i n e d  

m a f i c  m a t e r i a l  composed  o f  6 0 - 7 0 %  h o r n b l e n d e  a n d  m a g n e t i t e .  

S l i g h t l y  h e m a t i  t i c .  

2+50W OMP. F e l d s p a r  p h e n o s  t o  l c m  e v i d e n t .  1 0 - 1 5 %  q u a r t z  

w i t h  o c c a s i o n a l  p h e n o s  t o  4mm. Much c o a r s e r  g r a i n e d  t h a n  

p r e v i o u s  s a m p l e .  5 - 7 %  m a f i c s  c o n s i s t  m a i n l y  o f  u n a l t e r e d  

h o r n b l e n d e .  C u t  b y  n u m e r o u s  p a r a 1  l e l  h e m a t i  t i  c f r a c t u r e s .  

S l  i g h t  t o  m o d e r a t e  h e m a t i t i c  a l t e r a t i o n .  H o r n b l e n d e  l a t h s  

t o  3mm. 



QMP. F e l d s p a r  p h e n o s  t o  1 . 7 c m  x 4 m m .  C o n t a i n s  a b o u t  

1 5 %  q u a r t z  w i t h  p h e n o s  t o  4mm. M a f i c  c o n t e n t  s i m i l a r  t o  

p r e v i o u s  s a m p l e ,  b u t  s l i g h t l y  f i n e r  g r a i n e d  a n d  w i t h  an  

i n c r e a s e d  m a g n e t i  t e  c o n t e n t .  H e m a t i  t i  c  a l o n g  f r a c t u r e s .  

P y r i t i c .  

QMP. F e l d s p a r s  t o  1 .5  cm. 1 5 - 2 0 %  q u a r t z  w i t h  p h e n o s  

t o  4mm. 3 -5% m a f i c s  i n c l u d e  h o r n b l e n d e ,  w i t h  l a t h s  

t o  2-3mm a n d  a b o u t  2% m a g n e t i t e .  R e l a t i v e l y  c o u r s e  

g r a i n e d  c o m p a r e d  t o  w o r k s  t o  w e s t .  S l  i g h t  p o t a s s i c  

a1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  t o  .>1 .5cm.  S i m i l a r  i n  c o m p o s i t i o n  

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

c o a r s e r  m a f i c s .  S l i g h t  p o t a s s i c  a l t e r a t i o n .  

Q14P. F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  1 0 - 1 5 %  q u a r t z  a n d  

5% f i n e  g r a i n e d  m a f i c  m a t e r i a l  c o n s i s t i n g  m a i n l y  o f  

m a g n e t i  t e .  O v e r a l l  f i n e r  g r a i n e d  r o c k .  C u t  b y  1-2rnm 

q u a r t z  v e i n s .  P y r i t i c  a l o n g  f r a c t u r e s .  

Q M P .  F e l d s p a r  p h e n o s  t o  I c m .  Q u a r t z  p h e n o s  a v e r a g e  

2.3mm w i t h  o c c a s i o n a l  " e y e s "  t o  5 m m .  1 0 - 1 5 %  q u a r t z .  

H o r n b l e n d e  l a t h s  t o  3mm. 5 - 6 %  m a f i c s  i n c l u d e  2 - 3 %  

m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e .  L i g h t  b r o w n  t o  w h i t e  i n  

c o l o u r .  



QMP.  F e l d s p a r  p h e n o s  t o  2cm. 1.5-202 q u a r t z  w i t h  o c c a s i o n a l  

I I e y e s "  t o  5-7mm. M o s t  p h e n o s  a v e r a g e  2.3mm 5 - 7 %  m a f i c s  

a r e  r e l a t i v e l y  f i n e  g r a i n e d  h o r n b l e n d e  a n d  m a g n e t i  t e .  

H o w e v e r ,  c o n t a i n s  a  l c m  f r a g m e n t  o f  h o r n b l e n d e  w h i c h  may 

b e  a  p h e n o c r y s t  o n  a x e n o l i t h .  G r e y i s h  b r o w n  i n  c o l o u r  

due t o  h e m a t i z a t i o n  o f  m a t r i x  m a t e r i a l .  A l b i t e  t w i n n i n g  

common. 

Q M P .  F e l d s p a r s  t o  1 .5cm.  1 5 - 2 3 %  q u a r t z  w i t h  " e y e s "  

t o  5mm. 5 - 7 %  m a f i c  m a t e r i a l  c o n s i s t s  o f  e q u a l  a m o u n t s  

o f  h o r n b l e n d e  a n d  m a g n e t i t e .  H o r n b l e n d e  l a t h s  t o  3mm. 

V e r y  s l i g h t  s e r i c i  t i c  a1  t e r a t i o n .  

QMP. F e l d s p a r  p h e n o s  t o  > 2cm. 1 5 - 2 0 2  q u a r t z  w i t h  

I I e y e s "  t o  4 m m .  A b o u t  5 %  m a f i c s  i n c l u d e  h o r n b l e n d e  

l a t h s  t o  3mm, b i o t i  t e ,  a f t e r  h o r n b l e n d e  a n d  m a g n e t i  t e .  

S p o t t e d  w i t h  b l e b s  o f  h e m a t i t e  a f t e r  h o r n b l e n d e  a n d  m a g n e t i t e  

V e r y  l i g h t  b r o w n i s h  i n  c o l o u r .  S l i g h t  t o  m o d e r a t e  s e r i c i t i c  

a1 t e r a t i o n .  

6 + 5 0 ~  S a m p l e  "A" - QMP. F e l d s p a r s  t o  > l c m .  C o n t a i n s  

1 5 - 2 0 %  q u a r t z  w i t h  p h e n o s  t o  2-3mm. 5 - 7 %  m a f i c s  i n c l u d e  

h o r n b l e n d e  w i t h  l a t h s  t o  2-3mm a n d  m a g n e t i t e .  B r o w n i s h  

i n  c o l o u r  due t o  m i n o r  h e m a t i  t i c  a l t e r a t i o n .  

Samp le  " B "  - R h y o l i t e .  F i n e  g r a i n e d  m o d e r a t e l y  s e r i c i t i c  

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

M a n g a n i  f e r o u s .  C u t  b y  n u m e r o u s  p a r a 1  l e l  f r a c t u r e s .  



QMP. F e l d s p a r  p h e n o s  t o  > 2cm. M a j o r i t y  o f  r o c k  i s  

made up  o f  f i n e r  g r a i n e d  m a t e r i a l  i n c l u d i n g  1 5 - 2 0 %  

q u a r t z  a n d  a b o u t  3% m a f i c s  p r e d o m i n a n t l y  h o r n b l e n d e  

w i t h  l a t h s  t o  2mm. M i n o r  b i o t i t e  d e v e l o p m e n t  a f t e r  

h o r n b l e n d e .  M i n o r  P y r i t e .  H e m a t i  t i c  f r a c t u r e s .  S l  i g h t l y  

h e m a t i  t i c  r o c k .  



SAMPLE DESCRIPTIONS - L14+00S 

S e d i m e n t ?  Ap1 i t e ?  V e r y  f i n e  g r a i n e d  1 i g h t  g r e e n i s h  

g r e y  r o c k .  Composed o f  e p i d o t i  t i c ,  q u a r t z o f e l d s p a t h i c  

m a t e r i a l  w i t h  no  m a f i c s  e v i d e n t .  H i g h l y  h e m a t i z e d  

f r a c t u r e s  w i t h  p y r i t e s  o n  o n e  f r a c t u r e .  

B r e c c i a .  Rock  composed  o f  40% s l  i g h t l y  h e m a t i  z e d  

r o u n d e d  a1 b i t e  p h e n o c r y s t s  i n  a  f i n e  g r a i n e d  m a t r i x  

composed  o f  GO.% q u a r t z o f e l d s p a t h i c  m a t e r i a l  a n d  40% 

m a f i  c s  i n c l u d i n g  h o r n b l e n d e  a n d  3 - 4 %  m a g n e t i  t e .  

Q M P .  F e l d s p a r  p h e n o s  t o  > l c m .  1 5 - 2 0 %  q u a r t z  a s  

p h e n o s  2mm w i t h  o c c a s i o n a l  p h e n o s  t o  3mm.  5 - 6 %  f i n e  

g r a i n e d  m a t i c  m a t e r i a l  i n c l u d e s  h o r n b l e n d e  w i t h  o c c a s i o n a l  

t h i n  l a t h s  t o  5mm a n d  2 - 3 %  m a g n e t i t e .  R e l a t i v e l y  f r e s h  

r o c k .  

Q M P .  F e l d s p a r  p h e n o s  t o  l c m .  1 0 - 1 5 %  q u a r t z  w i t h  

I I e y e s "  t o  5mm. 5 - 7 %  m a f i c s  i n c ! u d e  h o r n b l e n d e  w i t h  

l a t h s  t o  2-3mm a n d  2 - 3 %  m a g n e t i t e .  H e m a t i t i c  f r a c t u r e s .  

V e r y  s l i g h t l y  h e m a t i t i c  r o c k .  



QMP. F e l d s p a r  p h e n o s  t o  > 2cm. 1 9 - 1 5 %  q u a r t z  w i t h  

p h e n o s  a v e r a g i n g  1-2mm. O c c a s i o n a l  p h e n o s  t o  3-4mm. 

A l b i t e  t w i n n i n g  common. 5 - 6 %  f i n e  g r a i n e d  m a f i c  m a t e r i a l  

C o n s i s t s  o f  4 - 5 %  h o r n b l e n d e  w i t h  l a t h s  t o  2mm a n d  1 - 2 %  

m a g n e t i t e .  B r o w n i s h  i n  c o l o u r  due t o  m i n o r  h e m a t i t i c  

a1  t e r a t i o n .  

OMP. F e l d s p a r    he nos > l c m .  Q u a r t z  " e y e s "  t o  4-Smm. 

1 5 - 2 0 %  q u a r t z  c o n t e n t  a b o u t  5 %  m a f i c  m a t e r i a l  i n c l u d e s  

1 - 2 %  m a g n e t i t e  a n d  h o r n b l e n d e  w i t h  l a t h s  t o  4 m m .  C u t  

b y  h e m a t i z e d  h a i r l i n e  f r a c c t u r e s .  S l i g h t l y  s e r i c i  t i z e d .  

V e r y  m i n o r  K a1  t e r a t i o n .  

QMP. F e l d s p a r s  > 2cm. 15% q u a r t z  w i  t h  p h e n o s  2-3mm. 

C o n t a i n s  5 - 7 %  m a f i c  m a t e r i a l  i n c l u d i n g  2 - 3 %  m a g n e t i t e  

and  h o r n b l e n d e  w i t h  o c c a s i o n a l  l a t h s  t o  3mm. R e l a t i v e l y  

f r e s h  r o c k .  

QMP. No l a r g e  f e l d s p a r s  i n  H.S. C o n t a i n s  a b o u t  1 5 %  

q u a r t z  w i t h  p h e n o s  t o  2-3mm. V e r y  s i m i l a r  i n  t e x t u r e  

a n d  c o m p o s i  t i o n  t o  p r e v i o u s  s a m p l e .  

QMP F e l d s p a r s  s 2cm. C o n t a i n s  n u m e r o u s  q u a r t z  " e y e s "  

t o  S m m .  C o n t a i n s  1 5 - 2 0 %  q u a r t z .  3% h o r n b l e n d e  w i t h  

l a t h s  t o  4 m m .  S l i g h t  t o  m o d e r a t e  h e m a t i  t i c  a l t e r a t i o n .  



3+01)W O M ? .  F e l d s p a r  t o  > l c m  i n  H.S. C o n t a i n s  a b o u t  1 5 %  

q u a r t z  w i t h  " e y e s "  t o  5mm. " E y e s "  do n o t  s t a n d  o u t  as  

i n  p r e v i o u s  s a m p l e .  3 - 5 %  m a f i c s  i n c l u d e  a b o u t  2% 

m a g n e t i t e  a n d  h o r n b l e n d e  w i t h  l a t h s  t o  4 m m .  S l i g h t  p o t a s s i c  

a1 t e r a t i o n .  R e l a t i v e l y  f r e s h  r o c k .  

2+50W Q M P .  F e l d s p a r s  t o  z 1 . 5 c m .  C o n t a i n s  a b o u t  15% q u a r t z .  

Q u a r t z  p h e n o s  t o  5mm f o r m  i n d i s t i n c t  " e y e s " .  3 - 5 %  

m a f i  c s ,  p r e d o m i n a n t l y  h o r n b l e n d e .  S l i g h t  t o  m o d e r a t e  

l o c a l  s e r i c i  t i c  a1  t e r a t i o n .  C u t  b y  h e m a t i  t i c  f r a c t u r e .  

S l i g h t l y  h e m a t i  t i c .  

2+00W QMP.  F e l d s p a r  p h e n o s  t o  > 1 . 5 c m .  Q u a r t z  makes  up  

1 5 - 2 0 %  o f  r o c k  w i t h  q u a r t z  " e y e s "  t o  8mm. 3 - 5 %  m a f i c s  

i n c l u d e  a 1 - 2 %  m a g n e t i t e .  a n d  h o r n b l e n d e  l a t h s  t o  4mm. 

S l i g h t  p o t a s s i c  a 1  t e r a t i o n .  

1+50W QMP. F e l d s p a r  p h e n o s  t o  l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

a s  d i s t i n c t  p h e n o c r y s t s  t o  2-3mm. A b o u t  5% m a f i c  

m a t e r i a l  i n c l u d i n g  h o r n b l e n d e  w i t h  l a t h s  t o  3mm a n d  1 - 2 %  

m a g n e t i t e .  S l i g h t l y  s e r i c i  t i z e d .  A p p e a r s  t o  b e  f i n e r  

g r a i n e d  e q u i v e l e n t  o f  r o c k s  t o  i m m e d i a t e  w e s t .  



QMP. F e l d s p a r  p h e n o s  t o  1 .5cm.  C o n t a i n s  a b o u t  15% 

q u a r t z  w i t h  " e y e s "  t o  5mm. C o n t a i n s  5 - 7 %  m a f i c s  i n c l u d i n g  

h o r n b l e n d e ,  m i n o r  b i o t i  t e  a f t e r  h o r n b l e n d e ,  m i  n o r  

m a g n e t i t e  a n d  m e n a t i  t e  a f t e r  m a g n e t i t e .  S l i g h t  t o  

m o d e r a t e  s e r i c i t i z a t i o n .  S l i g h t l y  t o  m o d e r a t e l y  h e m a t i z e d .  

P y r i t i c .  

No s a m p l e  a v a i l a b l e .  

2MP. F e l d s p a r s  t o  > 1 .5cm.  11)-15% q u a r t z  w i t h  p h e n o s  

t o  4mm. 5 - 7 %  m a f i c s  i n c l u d e  2 - 3 %  m a g n e t i t e  a n d  h o r n b l e n d e  

w i t h  l a t h s  t o  4mm. V e r y  m i n o r  p o t a s s i c  a l t e r a t i o n .  

QMP. F e l d s p a r s  t o  > 7 m m .  C o n t a i n s  a b o u t  10% q u a r t z  

w i t h  p h e n o s  t o  3mm. 5 - 7 %  m a f i c s  i n c l u d e  2 - 3 %  m a g n e t i t e  

a n d  h o r n b l e n d e  w i t h  l a t h s  t o  2mm. S l i g h t  s e r i c i t i c  

a 1  t e r a t i o n .  S i m i l a r  t o  p r e v i o u s  s a m p l e .  

QMP. F e l d s p a r s  > l cm .  1 0 - 1 5 %  q u a r t z  w i t h  " e y e s "  t o  

5 m m .  3 - 5 %  m a f i c s  i n c l u d e  1 - 2 %  m a g n e t i t e  a n d  h o r n b l e n d e  

w i t h  l a t h s  t o  2mm. L a t e r  h o r n b l e n d e  g r o w t h  e v i d e n t  

a l o n g  f r a c t u r e s .  S l i g h t  K a l t e r a t i o n .  S l i g h t l y  s e r i c i t i z e d .  

QMP. F e l d s p a r  t o  p l c m .  C o n t a i n s  a b o u t  1 0 %  q u a r t z  

w i t h  p h e n o s  a v e r a g i n g  1 -2mm. A l s o  c o n t a i n s  v e i n y ,  

o c c a s i o n a l  q u a r t z  " e y e "  t o  5mm. M a f i c s  s i m i  l a r  t o  

p r e v i o u s  s a m p l e .  L i g h t  b r o w n i s h  i n  c o l o u r .  



Q M P .  F e l d s p a r s  t o  2cm. 1 0 - 1 5 %  q u a r t z  w i t h  " e y e s "  t o  

6mm. C o n t a i n s  5 - 6 %  m a f i c s  i n c l u d i n g  1 - 2 %  m a g n e t i t e  a n d  

4 - 5 %  h o r n b l e n d e  w i t h  l a t h s  t o  3-4mm. L i g h t  b r o w n .  

S l i g h t l y  h e m a t i z e d  r o c k .  

R h y o l  i t e .  F i n e  g r a i n e d  s e r i c i  t i c  1 i g h t  g r e e n  m a n g a n i  f e r o u s  

r o c k .  No p h e n o c r y s t s  e v i d e n t .  

R h y o l i t e .  F i n e  g r a i n e d  l i g h t  b r o w n i s h  g r e y  r o c k  w i t h  

o c c a s i o n a l  q u a r t z  p h e n o  e l m m .  i n  d i  a r n e t e r .  C o n t a i n s  

u b i g n i  t o n s  p a l e  y e 1  l o w  v i c a c e o u s  m a t e r i a l .  L e s s  a1 t e r e d  

a n d  l e s s  Mn t h a n  p r e v i o u s  s a m p l e .  



SAMPLE DESCRIPTIONS - ~ 1 7 + 8 0 S  ( ~ a i n  g r i d )  

QMP. F e l d s p a r  t o  r 1 .5cm. C o n t a i n s  a b o u t  10% q u a r t z  

a s  p h e n o s  t o  4mm. C o n t a i n s  5 - 6 %  m a f i c s  i n c l u d i n g  

1 - 2 %  m a a n e t i t e ,  h o r n b l e n d e  w i t h  l a t h s  t o  4mm, b i o t i t e  

a f t e r  h o r n b l e n d e  a n d  w h a t  a p p e a r s  t o  b e  p r i m a r y  b i o t i t e .  

S l i g h t l y  h e m a t i z e d .  V e r y  m i n o r  K a l t e r a t i o n .  

R h y o l i t e .  L i g h t  g r e e n i s h  g r e y ,  v e r y  f i n e  g r a i n e d  r o c k  

w i t h  q u a r t z  p h e n o s  t o  0.5mm a n d  a b o u t  3% d i s s e m i n a t e d  

manganese .  



SAMPLE DESCRIPTIONS - L18+00S 

S e d i m e n t ?  V o l c . ?  W e l l  f o l i a t e d  r o c k  composed  o f  a b o u t  

70% q u a r t z o f e l d s p a t h i c  m a t e r i a l  a n d  a b o u t  30% m a f i c  

m a t e r i a l .  We1 1 h e m a t i z e d  f r a c t u r e s .  M i n o r  g y p s u m  i n  

f r a c t u r e s .  

Q u a r t z i t e ?  W h i t e  f i n e  g r a i n e d  s i  l i c e o u s  r o c k  c o n t a i n i n g  

a b o u t  2 0 %  p a l e  g r e e n  e p i d o t i z e d  m a t e r i a l .  C u t  b y  

n u m e r o u s  h e m a t i  t i  c  f r a c t u r e s .  

A r g i  1 1  i t i c  s e d i m e n t s .  V e r y  f i n e  g r a i n e d  b l a c k  r o c k .  

P y r i t e ,  gypsum a n d  h e m a t i t e  o n  f r a c t u r e s .  

R h y o l  i t e .  F i n e  g r a i n e d  g r e y i s h  r o c k  c o n t a i n i n g  

n u m e r o u s  q u a r t z  p h e n o s  c lmm i n  d i a m e t e r .  M a n g a n e f e r o u s .  

A r g i  1 1  i t i c  s e d i m e n t s .  \ l e r y  f i n e  g r a i n e d  b l a c k  r o c k  

c o n t a i n i n g  5 %  p y r i t e .  Gypsum a n d  h e m a t i  t e  o n  f r a c t u r e s .  

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

R h y o l i t e .  F i n e  g r a i n e d  g r e y i s h  r o c k  s i m i  l a r  t o  4+10E 

B u t  c o n t a i n s  n o  q u a r t z  p h e n o s .  H o w e v e r ,  d o e s  c o n t a i n  

o c c a s i o n a l  m a f i  c  p h e n o s .  Mn o n  f r a c t u r e s .  



6 + 2 5 ~  QMP. F e l d s p a r s  t o  2 .5cm.  Q u a r t z  makes up  a b o u t  1 0 %  

o f  r o c k  w i t h  p h e n o s  t o  2mm. 5 - 7 %  m a f i c s  i n c l u d e  1 - 2 %  

m a g n e t i t e  a n d  5 - 6 %  h o r n b l e n d e  w i t h  l a t h s  t o  'imm a n d  

i n c l u d e s  p a r t i a l l y  a1  t e r e d  m a t e r i a l .  S l i g h t l y  s e r i c i  t i z e d .  

18+1 7s  OM?. F e l d s p a r  p h e n o s  t o  z- 1 . 5  cm. 1 5 - 2 0 %  q u a r t z  w i t h  

'L 7+1 3E o c c a s i o n a l  " e y e s "  t o  7mm. M o s t  q u a r t z  p h e n o s  a v e r a g e  

5 0 -  7 2-3mm. 4 - 5 %  m a f i c s  i n c l u d e  1 - 2 %  m a g n e t i t e  a n d  3 - 4 %  

L h o r n b l e n d e  w i t h  l a t h s  t o  3mm. L i g h t  b r o w n  r o c k  due t o  

m i  n o r  h e m a t i  z a t i o n .  V e r y  m i  n o r  p o t a s s i  c  a1  t e r a t i o n .  
.c 

8+gOE R h y o l i t e .  V e r y  f i n e  g r a i n e d  l i g h t  g r e y  r o c k  c o n t a i n i n g  

5 - 7 %  b r o w n  f i n e  g r a i n e d  m i c o c e o u s  m a t e r i a l  a n d  manganese .  

Manganese  a n d  h e m a t i t e  o n  f r a c t u r e s .  

9+40E R h y o l i t e .  L i g h t  g r e y  r o c k  w i t h  q u a r t z  p h e n o s  t o  1.5mm. 

Mangan i f e r o u s .  C o n t a i n s  a b o u t  3% m i  c o c e o u s  m a t e r i  a l .  

C u t  b y  manganese  c o a t e d  f r a c t u r e s .  

9+65E QMP. F e l d s p a r  p h e n o s  t o  2 1.2  cm. 1 5 - 2 3 %  q u a r t z  

w i t h  p h e n o s  t o  7 m m ,  b u t  v e r y  p o o r  " e y e "  d e v e l o p m e n t .  

H o r n b l e n d e  l a t h s  t o  2mm i n  d i a m e t e r  a n d  8 m m  i n  l e n g t h .  

5 - 6 %  m a f i  c s  i n c l  ude h o r n b l e n d ,  b i o t i  t e  a f t e r  n o r n b l e n d e  

a n d  a b o u t  2% m a g n e t i t e .  B r o w n i s h  g r e y ,  s l i g h t l y  h e m a t i t i c  

r o c k .  



SAMPLE D E S C R l  P T l  O N S  - L19+20S 

R h y o l i t e .  L i g h t  g r e y  s l i g h t l y  t o  m o d e r a t e l y  s e r i c i t i z e d  

r o c k  c o n t a i n i n g  q u a r t z  p h e n o s  t o  0.5mm a n d  a b o u t  3 %  

b r o w n i s h  m a t e r i a l  a n d  p o s s i b l y  h e m a t i  z e d  mi  c o c e o u s  

m a t e r i a l .  

S a m p l e  " A "  QMP. F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  1 0 - 1 5 %  

q u a r t z  w i t h  p h e n o s  t o  6-7mm. 5 - 7 %  m a f i c s  i n c l u d e  3 - 4 %  

m a g n e t i t e ,  h o r n b l e n d e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  

S l i g h t  p o t a s s i c  a 1  t e r a t i o n .  M i n o r  e p i d o t i z a t i o n .  

H e m a t i t i c  f r a c t u r e s .  

Sample  "B" QMP. H i g h l y  m a n g a n i  f e r o u s  s a m p l e  w i t h  

s l  i c k e n s i  des  e v i  d e n t .  No f r e s h  s u r f a c e s .  T e x t u r a l  l y  

t h e  s a m p l e  a p p e a r s  t o  b e  a  q u a r t z  M o n z o n i t e  P o r p h y r y  

a n d  i s  a s a m p l e  o f  a  m a n g a n i  f e r o u s  " p a d "  c o n t a i n e d  w i t h i n  

a  s h a r e d  QMP - Samp le  "A" 

2 + 8 5 ~  QMP. S a m p l e  i n c o r r e c t l y  m a r k e d  3+85E. F e l d s p a r  p h e n o s  

t o  > l c m .  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  t o  3mm. C o n t a i n s  

5 - 7 %  m a f i c s  p r e d o m i n a n t l y  h o r n b l e n d e  w i t h  l a t h s  t o  4 m m .  

P a r t i a l  c h l o r i  t i z a t i o n  o f  t h e  h o r n b l e n d e  i s  common. 

H e a v i  l y  h e m a t i z e d  f r a c t u r e s .  S 1  i g h t  t o  m o d e r a t e  h e m a t i  t i c  

a  1 t e  r a  t i o n .  A 1  b  i t e  t w  i nn  i n g  common. 



R h y o l i t e .  S i m i l a r  t o  s a m p l e  a t  3 + 2 i E .  S l i g h t l y  g r e e n i s h  

i n  c o l o u r .  C o n t a i n s  b l e b s  o f  y e l l o w  c l a y e y  m a t e r i a l .  

C u t  b y  Mn c o a t e d  f r a c t u r e s .  

QMP. F e l d s p a r s  > l c m .  1 0 - 1 5 % q u a r t z  w i  t h  o h e n o s  t o  

3-4mm. C o n t a i n s  a b o u t  5 %  m a f i c s  c o n s i s t i n g  o f  1 - 2 %  

m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  l a t 5 s  t o  2mm. 

V e r y  m i n o r  h e m a t i t i c  a l t e r a t i o n .  S l i g h t  s e r i c i t i z a t i o n .  

QMF. F e l d s p a r  p h e n o s  t o  1 . 5cm.  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  Smm. 5% m a f i c s  i n c l u d e  h o r n b l e n d e  w i t h  l a t h s  

t o  3 m m ,  a b o u t  1 - 2 %  m a g n e t i t e  a n d  we1 1 d e v e l o p e d  b i o t i t e  

a f t e r  h o r n b l e n d e .  H e m a t i  t i c  f r a c t u r e s .  S l  i g h t  h e m a t i  t i c  

d i  s c o l o u r a t i o n .  

QMP. F e l d s p a r  p h e n o s  t o  2cm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  2-3mm. 5 - 6 %  m a f i c s  i n c l u d e  h o r n b l e n d e  w i t h  l a t h s  

t o  4-5mm a n d  a b o u t  2% m a g n e t i t e .  S l i g h t  p o t a s s i c  

a l t e r a t i o n .  S l i g h t  t o  m o d e r a t e  s e r i c i t i c .  H e m a t i c .  

M i n o r  p y r i t e  n o t e d  i n  o / c .  M i n o r  c h l o r i t e  a f t e r  h o r n -  

b l e n d e .  



Q M P .  F e l d s p a r s  t o  s 1 .5cm. 1 5 - 2 0 %  q u a r t z  w i t h  p h e n o s  t o  

4mm. 5 - 6 %  m a f  i cs  i n c l  ude a b o u t  2% m a g n e t i  t e ,  h o r n b l e n d e  

l a t h s  t o  3mm a n d  b i o t i t e  b o t h  p r i m a r y  a n d  s e c o n d a r y .  

M i n o r  K a 1  t e r a t i o n .  S l  i g h t  t o  m o d e r a t e  s e r i c i t i c  

a l t e r a t i o n .  C o n t a i n s  b l e b s  o f  Mn w i t h  m a t e r i a l .  

8+25E R h y o l  i t e .  G r e y i s h  r o c k  w i  t h  n u m e r o u s  q u a r t z  p h e n o s .  

The p h e n o s  a v e r a g e  a b o u t  8.5mm. A l s o  c o n t a i n s  a n  o c c a s i o n a l  

f e l d s p a r  p h e n o  a s  we1 1 as  a b o u t  3% m i  c o c e o u s  m a t e r i a l .  

8 + 4 5 ~  QMP.  F e l d s p a r s  t o  1.Scm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  2-3mm. 5 - 7 %  m a f i c s  i n c l u d e  a b o u t  2% m a g n e t i t e  a n d  

a b o u t  4 - 5 %  h o r n b l e n d e .  Sl i g h t  h e m a t i  t i c  d i s c o l o u r a t i o n .  

8+50E R h y o l i t e .  L i g h t  g r e y ,  m o d e r a t e l y  s e r i c i t i z e d  f i n e  

g r a i n e d  r o c k  w i t h  q u a r t z  p h e n o s  t o  > lmm. C o n t a i n s  

3 - 5 %  b r o w n i s h  m i c a c e o u s  m a t e r i a l .  

8+55E QMP. S i m i l a r  i n  t e x t u r e  a n d  c o m p o s i t i o n  t o  s a m p l e  

a t  8+45E.  C u t  b y  h e m a t i  t i c  f r a c t u r e s .  M i n o r  b i o t i t e  

d e v e l o p m e n t  a f t e r  h o r n b l e n d e .  S l  i q h t  h e m a t i  t i c  

d i s c o l o u r a t i o n .  



Q M P .  F e l d s p a r s  t o  > l c m .  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  3mm. C o n t a i n s  5 - 6 %  m a f i c s  p r e d o m i n a n t l y  h o r n b l e n d e  

w i t h  l a t h s  t o  3mm a n d  a b o u t  2% m a g n e t i t e .  A l b i t e  t w i n n i n g  

common. M i n o r  b i o t i t e  a n d  c h l o r i t e  d e v e l o p m e n t ,  

QMP. F e l d s p a r s  t o  l c m .  10% q u a r t z  w i t h  p h e n o s  t o  2-3mm. 

5 - 6 %  m a f i c s  i n c l u d e  2 - 3 %  m a g n e t i t e  a n d  h o r n b l e n d e  w i t h  

l a t h s  t o  2mm. B r o w n i s h  i n  c o l o u r  due t o  s l i g h t  h e m a t i t i c  

a1 t e r a t i o n .  



SAMPLE DESCRIPTIONS - L20+k.OS 

R h y o l i t e .  P a l e  g r e e n  e p i d o t i t i c  r o c k  w i t h  q u a r t z  p h e n o s  

t o  0.5mm. C o n t a i  ns  f i  ne  g r a i n e d  h e m a t i  t i  c  m i  c a r e o u s  

m a t e r i a l .  Mn c o a t e d  f r a c t u r e s .  C o n t a i n s  b l e b s  o f  

h e m a t i  t i c  m a t e r i a l .  S l i g h t l y  s e r i c i  t i z e d .  

QMP. F e l d s p a r s  t o  l c m .  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  t o  

3mm.  C o n t a i n s  a b o u t  5 %  m a f i c s  i n c l u d i n g  1 - 2 %  m a g n e t i t e  

a n d  h o r n b l e n d e  w i t h  p h e n o s  t o  4mm. T h e  h o r n b l e n d e  

r a n g e s  f r o m  f r e s h  t o  h i g h l y  a l t e r e d .  F e l d s p a r s  show 

a l b i t e  t w i n n i n g .  C u t  b y  n u m e r o u s  h e m a t i t i c  f r a c t u r e s .  

QMP? P a l e  g r e e n  e p i d o t i t i c  h i g h l y  c a l c i c  r o c k .  C o n t a i n s  

5 - 7 %  m a f i c s  i n c l u d i n g  a b o u t  1 %  m a g n e t i t e .  c h l o r i t e  

a n d  h o r n b l e n d e .  Some t a l c  o n  s h e a r  s u r f a c e s .  A p p e a r s  

t o  b e  h i g h l y  a l t e r e d  q u a r t z  M o n z o n i t e  P o r p h y r y  c u t  b y  a  

v e i n  o f  p a l e  g r e e n  p y r i t i c c a l c a r e o u s  m a t e r i a l .  C o n t a i n s  

1 0 - 1 5 %  q u a r t s .  P o s s i b l y  f r o m  s h e a r  z o n e .  

QMP. F e l d s p a r s  t o  3cm. 10% q u a r t z  w i t h  p h e n o s  t o  5mm 

b u t  a v e r a g i n g  2-3mm. C o n t a i n s  a b o u t  2 %  m a g n e t i t e  a n d  

4 - 5 %  h o r n b l e n d e  w i t h  l a t h s  t o  4 m m .  A l b i t e  t w i n n i n g  

common. L i g h t  b r o w n i s h  i n  c o l o u r .  V e r y  s l i g h t  h e m a t i t e  

d i s c o l o u r a t i o n .  S l  i g h t l y  s e r i c i  t i z e d .  



B a s a l t i c  R o c k .  D a r k  g r e e n  f i n e  g r a i n e d  r o c k  c o n t a i n i n g  

r o u n d e d  t o  w e l l  f o r m e d  f e l d s p a r  p h e n o s  a s  w e l l  a s  r o u n d e d  

q u a r t z  c r y s t a l s .  C o n t a i n s  some c a l c i t e  a s  v e s i c l e  

f i l l i n g .  

QMP. F e l d s p a r s  t o  l c m .  C o n t a i n s  1 5 - 2 0 %  q u a r t z  a b o u t  

6 %  m a f i c s  a r e  made up  o f  2 - 3 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  

O v e r a l l  t h e  r o c k  i s  r e l a t i v e l y  f i n e  g r a i n e d  a n d  a l m o s t  

a p l  i t i  c  i n  a p p e a r a n c e .  

20+65S Q M P .  S i m i  l a r  i n  c o m p o s i t i o n  t o  p r e v i o u s  s a m p l e  w i t h  

6 + 5 8 ~  p o s s i b l y  s l i g h t l y  d e c r e a s e d  q u a r t z .  F e l d s p a r  t o  1 . 2cm 

Q u a r t z  p h e n o s  t o  3mm. H o r n b l e n d e  l a t h s  t o  3mm. V e r y  

1 i g h t  b r o w n  i n  c o l o u r .  S l i g h t l y  s e r i c i t i z e d .  

D i a b a s e  o r  c o a r s e  g r a  i n e d  v o l  c a n  i c .  C o n t a i  ns  5 0 - 6 3 %  

r n a f i c  m a t e r i a l  l a r g e l y  h o r n b l e n d e  a n d  4 0 - 5 0 %  d a r k  g r e y  

t o  w h i t e  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

20+49S R h y o l  i t e .  D a r k  g r e y  r o c k  c o n t a i n i n g  q u a r t z  a n d  o c c a s i o n a l  

9+6 1 E f e l d s p a r  p h e n o c r y s t s .  

Q M P .  F e l d s p a r s  t o  2cm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

a v e r a g i n g  2-3mrn w i t h  o c c a s i o n a l  p h e n o s  t o  4 m m .  5 - 7 %  

m a f i c s  i n c l u d e  2 - 3 %  r n a g n e t i  t e ,  h o r n b l e n d e  a n d  b i o t i t e  

a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  V e r y  w h i t e  r o c k .  



20+24S QMP. F e l d s p a r s  t o  7 m m  i n  H . S .  1 0 - 1 5 %  q u a r t z  w i t h  

1 0 + 4 4 ~  p h e n o s  a v e r a g i n g  2-3mm. M a f i c s  c o m p r i s e  a b o u t  5 %  o f  r o c k  

i . e .  4 %  h o r n b l e n d e  w i t h  l a t h s  t o  3 m m  a n d  a b o u t  1 %  m a g n e t i t e .  

S l i g h t  t o  m o d e r a t e  h e m a t i z a t i o n  due t o  a 1  t e r a t i o n  o f  

m a g n e t i t e .  C u t  b y  s m a l l  a p l i t e  d i k e .  F i n e r  g r a i n e d  t h a n  

p r e v i o u s  s a m p l e .  

10+75E Q M P .  F e l d s p a r s  t o  l c m .  C o n t a i n s  an  o c c a s i o n a l  p i n k i s h  

f e l d s p a r  w h i c h  a p p e a r s  t o  be  s e c o n d a r y  - i . e .  a  r e s u l t  

o f  K a l t e r a t i o n .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  m a i n l y  a s  

m a t r i x  m a t e r i a l .  5 - 6 %  m a f i c s  c o m p r i s i n g  2 - 3 %  m a g n e t i t e ,  

h o r n b l e n d e  a n d  m i n o r  b i o t i t e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  

F i n e  g r a i n e d  m a f i c  m a t e r i a l ,  S i m i l a r  i n  t e x t u r e  t o  

1 0 + 4 4 ~  

12+00E QMP. F e l d s p a r s  t o  > l c m .  C o n t a i n s  a b o u t  15% q u a r t z  

w i  t h  p h e n o s  a v e r a g i n g  1 -2mm w i  t h  o c c a s i o n a l  p h e n o s  

t o  a b o u t  5mm. A l b i t e  t w i n n i n g  e v i d e n t .  5 %  m a f i c  

c o n t e n t  i n c l u d e s  a b o u t  2 %  m a g n e t i t e ,  h o r n b l e n d e  w i t h  

p h e n o s  t o  3-4mm a n d  m i n o r  b i o t i t e  a f t e r  h o r n b l e n d e .  

S l i g h t l y  p y r i t i c .  S 1  i g h t  t o  m o d e r a t e  s e r i c i t i c  a 1  t e r a t i o n .  



SAMPLE DESCRIPTIONS - L21+6OS 

QMP. F e l d s p a r s  t o  l c m .  A b o u t  15% q u a r t z  c o n t e n t .  

H o r n b l e n d e  l a t h s  t o  3mm. 5 - 6 %  m a f i c s  i n c l u d e  a b o u t  2% 

m a g n e t i t e .  C u t  b y  n u m e r o u s  p a r a 1  l e l  f r a c t u r e s .  H o r n b l e n d e  

p a r t i a l l y  a l t e r e d .  S l i g h t l y  h e m a t i  t i c .  

QMP. F e l d s p a r s  t o  > 1 .5cm.  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  2-3mm. 5 - 6 %  m a f i c s  i n c l u d e  a b o u t  3% f i n e  g r a i n e d  

m a g n e t i t e  a n d  a b o u t  2 - 3 %  h o r n b l e n d e  w i t h  l a t h s  t o  5mm. 

V e r y  s l i g h t l y  h e m a t i t i c ,  l i g h t  b r o w n i s h  r o c k .  

QMP. F e l d s p a r s  t o  2 c m .  1 0 - 1 5 %  q u a r t z  as a b o v e .  5 - 6 %  

m a f i c s ,  s l i g h t l y  c o a r s e r  t h a n  p r e v i o u s  s a m p l e s ,  w i t h  

a b o u t  2 - 3 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  l a t h s  

t o  3mm.  L i g h t  b r o w n i s h  r o c k .  V e r y  s l i g h t l y  h e m a t i t i c .  

R h y o l  i t e .  L i g h t  g r e y  r o c k  c o n t a i n i n g  r o u n d e d  q u a r t z  

p h e n o s  a n d  h e m a t i  z e d  m i c a c e o u s  m a t e r i a l .  M a n g a n i  f e r o u s  

o n  f r a c t u r e s .  

7+25E Q M P .  F e l d s p a r s  t o  l c m .  1 3 - 1 5 %  q u a r t z  i n c l u d i n g  

o c c a s i o n a l  p h e n o s  t o  4 - 5 m m .  C o n t a i n s  a b o u t  5 %  m a f i c s  

i n c l u d i n g  a b o u t  2% m a g n e t i t e  a n d  h o r n b l e n d e  l a t h s  t o  

a b o u t  4rnrn. 



11+75E 9 M P .  F e l d s p a r  p h e n o s  t o  2cm x 7mm. A b o u t  1 5 %  q u a r t z  

i n c l  ude.s o c c a s i o n a l  p h e n o  t o  5mm. 5 - 7 %  m a f  i c s  c o m p o s e d  

o f  2 - 3 %  m a g n e t i t e  a n d  h o r n b l e n d e  w i t h  l a t h s  t o  6mm. 

H e m a t i  t i c  f r a c t u r e s .  

12+50E Q M P .  F e l d s p a r s  t o  > 1 c m . C o n t a i n s  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  2-3mm a n d  a b o u t  5 %  r e l a t i v e l y  f i n e  g r a i n e d  

m a f i  c s  c o m p r i  s i  n g  a b o u t  2% m a g n e t i  t e ,  h o r n b l e n d e  w i t h  

l a t h s  t o  4mm a n d  t h a t  a p p e a r s  t o  b e  p r i m a r y  b i o t i t e .  

V e r y  l i g h t  b r o w n  s l i g h t l y  t o  m o d e r a t e l y  s e r i c i  t i z e d  

r o c k .  



S A M P L E  D E S C R l  P T l  ONS - L22+8OS 

Q M P .  F e l d s p a r  p h e n o c r y s t s  t o  1 . 5cm.  C o n t a i n s  a b o u t  

1 0 %  q u a r t z  w i t h  p h e n o s  t o  2-3mm. 5 - 7 %  m a f i  c s  i n c l u d e  

a b o u t  2% m a g n e t i t e  a n d  3 - 5 %  h o r n b l e n d e  w i t h  l a t h s  t o  

3 m m .  R e l a t i v e l y  u n a l t e r e d  r o c k .  

P h y o l i t e .  G r e e n i s h  g r e y  r o c k  w i t h  q u a r t z  a n d  o c c a s i o n a l  

m a f i  c  p h e n o c r y s t s .  

Q M P .  F e l d s p a r s  t o  l c m .  C o n t a i n s  a b o u t  10% q u a r t z  a n d  

a b o u t  5 %  m a f i c  m a t e r i a l  i n c l u d i n g  a l t e r e d  m a g n e t i t e ,  

h o r n b l e n d e  w i t h  p h e n o s  t o  7mm a n d  a1  t e r e d  h o r n b l e n d e  

( l a r g e l y  c h l o r i  t i z e d ) .  S 1  i g h t l y  s e r i c i  t i z e d .  S 1  i g h t l y  

h e m a t i z e d .  H e m a t i  t i c  f r a c t u r e s .  C o a r s e r  g r a i n e d  t h a n  

s a m p l e  a t  1+00E 

Q M P .  F e l d s p a r s  t o  l c m .  C o n t a i n s  a b o u t  10% q u a r t z  w i t h  

o c c a s i o n a l  p h e n o s  t o  3mm. C o n t a i n s  5 - 7 %  m a f i c s  w i t h  

a b o u t  1 %  m a g n e t  i t e ,  a n d  5 - 6 %  h o r n b l e n d e .  H o r n b l e n d e  

l a t h s  a v e r a g e  2mm a n d  o c c a s i o n a l l y  r e a c h  4 m m .  S l i g h t l y  

mo re  s e r i c i  t i  z e d  t h a n  p r e v i o u s  s a m p l e .  



Samp le  " A "  2MP. F e l d s p a r s  t o  5 m m .  C o n t a i n s  1 0 - 1 5 %  

q u a r t z  w i t h  p h e n o s  t o  3mm. 5 - 6 %  m a f i c  m a t e r i a l  i n c l u d e s  

1 - 2 %  m a g n e t i t e  a n d  4 - 5 %  h o r n b l e n d e  w i t h  l a t h s  a v e r a g i n g  

1-2mm. He rna t i  t i c  f r a c t u r e s .  

S a m p l e  S e s e l t i c  r o c k .  F i n e  g r a i n e d  d a r k  g r e e n i s h  g r e y  

r o c k  composed  o f  4 0 - 5 0 %  ma f  i c s  a n d  5 0 - 6 0 %  g r e y  t o  

g r e e n i s h .  C o n t a i  n s  r o u n d e d  t o  a n g u l a r  f e l  d s p a r  p h e n o c r y s t s .  

S i m i  l a r  t o  20+40S a t  9+10E a n d  24+00S a t  2 + 8 0 ~ .  

Q M P .  F e l d s p a r s  t o  z l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  o c c a s i o n a l  " e y e s "  t o  5-6mm a n d  5 - 7 %  m a f i  c s  i n c l u d i n g  

a b o u t  2% m a g n e t i t e  a n d  h o r n b l e n d e  w i t h  l a t h s  t o  5mm. 

W h i t e ,  s l i g h t  t o  m o d e r a t e  s e r i c i  t i s a t i o n .  C o n t a i n s  

p i n k i s h  p h e n o s  i n d i c a t i v e  o f  m i n o r  K a l t e r a t i o n .  

QMP. S l i g h t l y  p i n k i s h  f e l d s p a r s  t o  z 1.5crn. C o n t a i n s  

1 0 - 1 5 %  q u a r t z  w i t h  o c c a s i o n a l  " e y e s "  t o  5mm. a n d  5 - 6 %  

m a f i c s  rnade up  o f  2 - 3 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  

w i t h  l a t h s  a v e r a g i n g  2mm. M i n o r  p o t a s s i c  a1  t e r a t i o n .  

OMP. F e l d s p a r s  t o  > l c m .  C o n t a i n s  a b o u t  1 0 %  q u a r t z  

w i t h  p h e n o s  t o  2mm. a n d  a b o u t  5 %  m a f i c s  c o m p r i s i n g  

1 - 2 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  l a t h s  a v e r a g i n g  

2mrn. P i n k i s h  r o c k  w i t h  s l i g h t  t o  m o d e r a t e  p o t a s s i c  

a1  t e r a t i o n .  



R h y o l i t e .  F i n e  g r a i n e d  b r o w n i s h  G r e y  r o c k  c o n t a i n i n g  

q u a r t z  ' p h e n o s  t o  0.5mm a n d  3 - 5 8  m i  c a c e o u s  m a t e r i a l .  

S l i g h t  t o  m o d e r a t e  s e r i c i t i c  a l t e r a t i o n .  

Q M P .  F e l d s p a r s  t o  > l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  f o u r  d i s t i n c t  p h e n o s  e v i d e n t .  5 - 7 %  m a f i c s  i n c l u d e  

a b o u t  3 %  m a g n e t i t e  a n d  2 - 4 %  h o r n b l e n d e  w i t h  l a t h s  t o  

2-3mm. P a r t i a l  c h l o r i  t i z a t i o n  o f  h o r n b l e n d e .  S l i g h t l y  

h e r n a t i z e d  r o c k .  

QMP? H i g h l y  a1  t e r e d .  H i g h l y  c a l c a r e o u s  r o c k  composed  

o f  2 0 - 2 5 %  m i c a c e o u s  m a t e r i a l  m o s t  o f  w h i c h  i s  s l i g h t l y  

g r e e n i s h  i n  c o l o u r  a n d  p r o b a b l y  c h l o r i t i c .  C o n t a i n s  

a b o u t  10% q u a r t z .  No r n a f i c s  o b v i o u s  e x c e p t  f o r  b i o t i t i c  

l o o k i n g  m i c a .  Rock may h e  h e a v i  l y  a l t e r e d  QMP w i t h  

m i c a  a f t e r  f e l d s p a r  a r e  r e c r y s t a l  1 i z e d  r h y o l i t e .  

QMP. F e l d s p a r s  t o  3cm x 7mm. C o n t a i n s  a b o u t  15% q u a r t z  

w i t h  p h e n o s  a v e r a g i n g  3mm w i t h  o c c a s i o n a l  p h e n o s  t o  5mm. 

C o n t a i n s  5 - 6 %  m a f i c s  i n c l u d i n q  2 - 3 %  m a g n e t i t e  a n d  3 - 4 %  

h o r n b l e n d e  w i t h  l a t h s  a v e r a g i n g  2-3mm. C u t  b y  p a r a l l e l  

s l i g h t l y  h e m a t i  t i c  f r a c t u r e s .  



9+35E R h y o l  i t e .  L i g h t  g r e y  r o c k  c o n t a i n i n g  o c c a s i o n a l  q u a r t z  

p h e n o s  t o  0.5mm a n d  m i n o r  manganese .  C u t  b y  manganese  

c o a t e d  f r a c t u r e s .  

11+12E Q M P .  F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  a v e r a g i n g  1 -2mm a n d  5 - 7 %  m a f i c s  i n c l  u d i  n g  h o r n b l e n d e  

w i t h  l a t h s  t o  3mm. 2 - 3 %  m a g n e t i t e  a n d  h e m a t i z e d  m a g n e t i t e  

a n d  b i o t i t e .  The b i o t i t e  a p p e a r s  t o  be  p r i m a r y .  S l i g h t l y  

s e r i  c i  t i  z e d .  

1 1 +65E Q M P  F e l d s p a r s  t o  z l c m .  C o n t a i n s  a b o u t  1 5 %  q u a r t z  

w i t h  p h e n o s  t o  5mm. 5 - 7 %  m a f i c s  i n c l u d e  a b o u t  2% 

magne t  i t e ,  h o r n b l e n d e  a n d  b i o t i  t e .  B i o t i  t e  a p p e a r s  t o  

b e  b o t h  p r i m a r y  a n d  a s  an  a l t e r a t i o n  o f  h o r n b l e n d e .  

C o n t a i n s  3 - 4 %  b i o t i  t e .  M i n o r  p o t a s s i  c  a1 t e r a t i o n .  

12+30E 2 M P .  F e l d s p a r s  t o  7 m m  i n  H.S. C o n t a i n s  a b o u t l 5 %  q u a r t z  

w i t h  p h e n o s  t o  3-4mm a n d  5 - 7 %  m a f i c s  i n c l u d i n g  > 2 %  

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

b i o t i  t e .  C o n t a i n s  n u m e r o u s  b l e b s  o f  h e m a t i  t i c  d i s -  

c o l o u r a t i o n  a f t e r  m a g n e t i t e  a n d  b i o t i t e .  



12+50E QMP. F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  a b o u t  15% q u a r t z  

w i t h  p h e n o s  a v e r a g i n g  2mm w i t h  o c c a s i o n a l  p h e n o s  t o  4mm. 

5 - 6 %  m a f i c s  i n c l u d e  a b o u t  1 %  m a g n e t i  t e ,  h o r n b l e n d e  w i t h  

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

a f t e r  h o r n b l e n d e .  

13+10E QMP. No l a r g e  f e l d s p a r s  i n  h a n d  s a m p l e .  C o n t a i n s  a b o u t  

15% q u a r t z  as  p h e n o s  1-2mm i n  d i a m e t e r .  V e r y  o c c a s i o n a l  

q u a r t z  p h e n o s  r e a c h  4mm. F i n e  g r a i n e d  (1-2mm) m a f i c s  

make up  a b o u t  5 %  o f  r o c k  a n d  i n c l u d e  2 - 3 %  m a g n e t i t e ,  

h o r n b l e n d e  a n d  m i  n o r  m a g n e t i  t e .  S e v e r a l  h o r n b l e n d e  

p h e n o s  r e a c h  3mm.  Rock  i s  a  f i n e  g r a i n e d  q u a r t z  M o n z o n i  t e  

P o r p h y r y  o r  a c o a r s e  g r a i n e d  A p l  i t e .  I n  t h e  f o r m e r  

c a s e  i t  may r e p r e s e n t  t h e  e a s t e r n  1 i m i  t o f  t h e  i n t r u s i o n .  



SAMPLE DESCRIPTIONS - L24+39S 

R h y o l  i t e .  L i g l i t  g r e e n i s h  r o c k  w i t h  q u a r t z  p h e n o s  t o  

lmm. C o n t a i n s  M a n g a n e s e  a n d  mi c a c e o u s  m a t e r i a l  n e a r  

w e a t h e r e d  s u r f a c e .  

Q M P .  F e l d s p a r s  t o  1 . 5 c m .  1 0 %  q u a r t z  a s  p h e n o s  t o  

2mm. 3-5% m a f  i c s  a r e  p r e d o m i n a n t l y  h o r n b l e n d e  w i  t h  

l a t h s  t o  3mm b u t  a v e r a g i n g  1-2mm. A l b i t e  t w i n n i n g  

e v i d e n t  i n  s m a l  l e r  f e l d s p a r .  M o d e r a t e  t o  h e a v y  h e m a t i  z a t i o n .  

QMP. F e l d s p a r  t o  I c m .  1 0 %  q u a r t z  w i t h  p h e n o s  t o  2mm. 

C o n t a i n s  a b o u t  5 %  m a f i c s ,  m a i n l y  h o r n b l e n d e  w i t h  l a t h s  

t o  2-3mm a n d  c h l o r i t i z e d  h o r n b l e n d e .  M o d e r a t l y  h e m a t i z e d .  

QMP. F e l d s p a r s  t o  7mm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  1-2mm. C o n t a i n s  5 - 6 %  m a f i c s  i n c l u d i n g  h o r n b l e n d e  

w i t h  l a t h s  t o  6mm b u t  a v e r a g i  n q  2-3mm a n d  p a r t i a l l y  

a 1  t e r e d  h o r n b l e n d e .  S l  i g h t l y  s e r i c i  t i z e d  r o c k .  C u t  b y  

n u F e r o u s  f r a c t u r e s  a s  we1 1 a s  a  v e i n  o f  c o a r s e  g r a i n e d  

a p l  i t i c  r o c k  w i t h  25-30:; q u a r t z .  H e m a t i z e d  f r a c t u r e s .  



Q M P .  F e l d s p a r s  t o  > l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  p h e n o s  t o  2mm. 7% m a f i c s  i n c l u d e  a b o u t  1 %  n i a g n e t i  t e  

a n d  h o r n b l e n d e  l a t h s  t o  6-7mm. A h o u t  30% o f  t h e  h o r n -  

b l e n d e  i s  p a r t i a l l y  a1 t e r e d .  W h i t e  s l  i g h t l y  t o  m o d e r a t e l y  

s e r c i t i z e d  r o c k .  

D i a b a s e  o r  v o l c a n i c  r o c k .  M a f i  c  p h e n o s  t o  3 m m  a n d  

c a l c i t e  f i l l e d  v e s i c l e s  i n  a  m a t r i x  composed  o f  f i n e  

g r a i n e d 4 0 - 5 0 %  m a f i  c  a n d  5 0 - 6 0 %  q u a r t z o f e l d s p a t h i  c  

m a t e r i a l .  D a r k  g r e y  i n  c o l o u r .  

QYP. F e l d s p a r s  t o  I c m  i n  H.S.  A v e r a g e s  15% q u a r t z  

w i t h  p h e n o s  t o  4 m m .  C o n t a i n s  5 - 6 %  m a f i c s  made up o f  

a b o u t  2 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  n a r r o w  

l a t h s  t o  7 m m  b u t  a v e r a g i n g  2-3mm. C o n t a i n s  m i n o r  c h l o r i t e  

a f t e r  h o r n b l e n d e .  A l b i t e  t w i n n i n g  common. L i g h t  

b r o w n i s h  due t o  h e m a t i t e  d i s c o l o u r a t i o n .  

QMP. F e l d s p a r s  t o  l c m .  15% q u a r t z  w i t h  " e y e s "  t o  4mm. 

C o n t a i n s  a b o u t  5 %  m a f i c s  c o m p r i s i n g  a b o u t  3 %  h o r n b l e n d e  

w i t h  l a t h s  t o  5 m m  b u t  a v e r a g i n g  2-3mm a n d  a b o u t  2% 

m a g n e t i t e .  S l i g h t l y  s e r i c i  t i  z e d  a s  i s  t h e  p r e v i o u s  

samp 1e .  



R h y o l i t e .  L i g h t  g r e e n i s h  g r e y  w i t h  q u a r t z  p h e n o s  t o  

l m m  a n d  a b o u t  3% p a l e  g r e e n  m i  c a r e o u s  m a t e r i a l .  

QMP. S i m i l a r  i n  c o m p o s i t i o n  t o  s a m p l e s  a t  3 + 6 5 ~  b u t  

m a f i c s  a r e  f i n e r  g r a i n e d .  Q u a r t z  " e y e s "  t o  3-4mm. 

C u t  b y  h e m a t i  z e d  f r a c t u r e s .  S l  i g h t  t o  m o d e r a t e  s e r i c i  t i c  

a1  t e r a t i o n .  

QMP. F e l d s p a r s  t o  > 2cm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  t o  

1-2mm. C o n t a i n s  a b o u t  7% m a f i c s ,  m a i n l y  h o r n b l e n d e  

l a t h s  t o  2-3mm, a b o u t  1% m a g n e t i t e  a n d  m i n o r  b i o t i t e  

a f t e r  h o r n b l e n d e .  W h i t e  s l i g h t l y  t o  m o d e r a t e l y  s e r i c i t i z e d  

r o c k .  

5+75E QMP. No l a r g e  f e l d s p a r s  i n  H . S .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  p h e n o s  t o  4mm ( p o o r l y  d e v e l o p e d  " e y e s " ) .  C o n t a i n s  

a b o u t  5 %  m a f i c s  made up  o f  a b o u t  3% h o r n b l e n d e  w i t h  

l a t h s  t o  3mm a n d  a b o u t  2 %  m a g n e t i  t e  " s p o t s "  o f  s l  i g h t l y  

h e m a t i z e d  m a t e r i a l  a r e  f o u n d  t h r o u g h o u t  t h e  r o c k .  

S l i g h t  t o  m o d e r a t e  s e r v i c i  t i z a t i o n .  

6+50E Q M P .  F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  a b o u t  10% f i n e  

g r a i n e d  q u a r t z  a n d  4 - 5 %  f i n e  g r a i n e d  h o r n b l e n d e  m a t e r i a l  

w i t h  l a t h s  t o  2mrn. A r e l a t i v e l y  f i n e  g r a i n e d  p o r p h y r y .  



P h y o l  i t e .  L i g h t  g r e y  r o c k  w i t h  q u a r t z  p h e n o s  t o  0.5mm 

a n d  c o n t a i  n i  n g  a b o u t  3 %  m i c a c e o u s  m a t e r i  a1 . 

Q M P .  H i g h l y  p y r i t i c  r o c k .  F e l d s p a r s  t o  7mm. V a r i a b l y  

q u a r t z i  t i c  r a n g i n g  f r o m  1 0 - 2 5 % .  May b e  c u t  b y  c o a r s e  

g r a i n e d  a p l  i t e  w h i c h  w o u l d  e x p l a i n  h i g h l y  q u a r t z i  t i c  

s e c t i o n s .  M a f i  c s  c o n s i  s t  o f  u s e s  o f  h o r n b l e n d e  m a t e r i a l .  

5 - 1 0 %  p y r i  t e .  M o d e r a t e  h e m a t i  z a t i o n .  P o s s i b l e  s h e a r  

zone  o n  c o n t a c t  w i t h  r h y o l  i t e .  

R h y o l i t e .  P a l e  g r e e n  r e l a t i v e l y  f r e s h  r o c k .  Q u a r t z  

p h e n o s  t o  I m m .  No m i c a c e o u s  m a t e r i a l  e v i d e n t .  

0-MP.  F e l d s p a r s  t o  > 1 .5cm.  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  5 m m  b u t  a v e r a g i n g  2-3mm. 4 - 5 %  m a f i c s  a r e  made up  

o f  a b o u t  2% m a g n e t i  t e .  2 - 3 %  h o r n b l e n d e  w i t h  l a t h s  t o  

4mm a n d  b i o t i  t e  a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  

Q M P .  F e l d s p a r s  t o  l c m .  C o n t a i n s  a b o u t  1 5 %  q u a r t z  

w i  t h  p h e n o s  a v e r a g i n g  2mm. 5 - 7 %  m a f i  c s  i n c l u d e  2 - 3 %  

m a g n e t  i t e ,  h o r n b l e n d e  a n d  b i o t i  t e  a f t e r  h o r n b l e n d e .  

C o n t a i n s  o c c a s i o n a l  l a t h  t o  l c m  a n d  q u a r t z  p h e n o  t o  

Ltmrn. S l i g h t l y  s e r i c i t i z e d .  



QMP.  F e l d s p a r s  t o  > 1 .5cm.  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  p h e n o s  a v e r a g i n g  2-3mm w i t h  o c c a s i o n a l  p h e n o s  

t o  4 m m .  5 - 6 %  m a f i c s  c o m p r i s i n g  a b o u t  2 %  m a g n e t i t e ,  

h o r n b l e n d e  w i t h  s t u b b y  l a t h s  t o  2mm, a n d  b o t h  

s e c o n d a r y  a n d  p r i  m a r y  b i o t i  t e .  S l  i g h t l  y  s e r i c i  t i  z e d .  

Q M P .  No l a r g e  f e l d s p a r s  e v i d e n t .  C o n t a i n s  

a b o u t  1 5 %  q u a r t z  w i t h  p h e n o s  t o  3-4mm. 5 - 6 %  

f i n e  g r a i n e d  m a f i c s  made up  o f  2 - 3 %  m a g n e t i t e ,  

h o r n b l e n d e  a n d  b i o t i t e  l a r g e l y  p r i m a r y .  S l i g h t l y  

s e r i c i  t i z e d  a n d  v e r y  s l i g h t l y  h e m a t i  t i c .  

QMP. F e l d s p a r  p h e n o s  t o  1 .5cm i n  a  r e l a t i v e l y  

f i n e  g r a i n e d  m a t r i x .  1 0 - 1 5 %  q u a r t z  w i t h  o c c a s i o n a l  

p h e n o s  t o  2mm. F i n e  g r a i n e d  m a f i c s  i n c l u d e  

m a g n e t i  t e  h o r n b l e n d e  a n d  m i  n o r  b i o t i t e .  F i n e  

g r a i n e d  QMP? O c c a s i o n a l  h o r n b l e n d e  l a t h  t o  5mm. 



SAMPLE BESCRIPTIONS - L25+20S 

V o l c a n i c  R o c k .  F i n e  g r a i n e d  b l a c k  r o c k  c o m p o s e d  o f  

a b o u t  40% m a f i  c s  a n d  a b o u t  6 0 %  q u a r t z o f e l d s p a t h i c  

m a t e r i a l .  C o n t a i n s  d i s s e m i n a t e d  p y r i t e .  W e a k l y  

f o l i a t e d .  H e a v i  l y  h e m a t i z e d  f r a c t u r e s .  

Samp le  " A "  . QMP. F e l d s p a r s  t o  l c m .  1 0 - 1 5 %  q u a r t z .  

A p l i t e  t w i n n i n g  common. 5 %  m a f i c  m a t e r i a l  l a r g e l y  

h o r n b l e n d e  w i t h  m i  n o r  m a g n e t i  t e .  C u t  b y  p a r a 1  l e l  

h e m a t i t i c  f r a c t u r e s .  D i k e  m a t e r i a l .  

S a m p l e  "B".  L a n p r o p h y r e .  B i o t i t e  p h e n o c r y s t s  i n  a  

med ium g r a i n e d  m a t r i x  composed  o f  4 0 %  b i o t i  t e  a n d  

a b o u t  6 0 %  q u a r t z o f e l  d s p a t h i c  e p i d o t i  z e d  m a t e r i a l .  

Med ium g r e e n  i n  c o l o u r .  C o n t a i n s  a b o u t  2% m a g n e t i t e .  

QMP. F e l d s p a r  p h e n o s  t o  1 .5cm. C o n t a i n s  a b o u t  1 5 %  

q u a r t z  w i t h  p h e n o s  t o  3-4mm. 5 - 6 %  m a f i c s  a r e  made up  

o f  4 - 5 %  we1 1 f o r m e d  h o r n b l e n d e  l a t h s  t o  3mm a n d  1 - 2 %  

m a g n e t i  t e .  A 1  b i  t e  t w i  n n i  ng common. U n a l  t e r e d  r o c k .  

QMP. F e l d s p a r s  t o  1 .2cm. C o n t a i n s  a b o u t  1 0 %  q u a r t z  

w i t h  no p h e n o s  e v i d e n t .  S i m i l a r  i n  t e x t u r e  t o  p r e v i o u s  

s a m p l e  5 - 6 %  m a f i c s  w i t h  a b o u t  2% m a g n e t i t e  a n d  h o r n b l e n d e .  



Q M P .  F e l d s p a r s  t o  6mm i n  H . S .  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  2mm. 5 - 7 %  m a f i c s  made up o f  a b o u t  2% 

m a g n e t i t e  a n d  f i n e  g r a i n e d  h o r n b l e n d e  w i t h  l a t h s  

a v e r a g i n g  2mm. 

QMP. No l a r g e  f e l d s p a r s  e v i d e n t .  C o n t a i n s  1 0 - 1 5 %  

q u a r t z  w i t h  o c c a s i o n a l  p h e n o s  t o  3 m m .  A b o u t  5 %  m a f i c s  

c o m p r i s i n g  a b o u t  2 %  m a g n e t i t i e  a n d  a b o u t  3 %  h o r n b l e n d e  

w i t h  l a t h s  a v e r a g i n g  2mm. S l i g h t l y  s e r i c i t i e z e d .  

QMP. S i m i l a r  i n  c o m p o s i t i o n  t o  p r e v i o u s  s a m p l e  t h o u g h  

m a g n e t i  t e  h a s  b e e n  l a r g e 1  y a 1  t e r e d .  S l  i g h t l y  c o a r s e r  

i n  t e x t u r e .  S l i g h t l y  h e m a t i t i c .  W e l l  h e m a t i z e d  

f r a c t u r e s .  

QMP. S i m i a l  r i n  t e x t u r e  t o  p r e v i o u s  s a m p l e .  No 

q u a r t z  p h e n o s  e v i d e n t .  L i g h t  b r o w n i s h  i n  c o l o u r  

due t o  s l i g h t  h e m a t i  t i c  d i s c o l o u r a t i o n .  C o n t a i n s  a b o u t  

2 %  m a g n e t i t e .  

Q M P .  F e l d s p a r s  t o  1 .5cm.  C o n t a i n s  10 -15  q u a r t z  

w i t h  p h e n o s  a v e r a g i n g  2-3mm. C o n t a i n s  a b o u t  5 %  m a f i c s  

c o m p r i s i n g  2 - 3 %  m a g n e t i  t e  a n d  h o r n b l e n d e  w i t h  l a t h s  

t o  2mm. A l b i t e  t w i n n i n g  common. 



QMP. F e l d s p a r s  t o  8mm. 1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

t o  2-3mm. C o n t a i n s  5 - 6 %  m a f i c s  p r e d o m i n e n t l y  h o r n b l e n d e  

w i t h  l a t h s  t o  4mm a n d  a b o u t  2% m a g n e t i t e .  S l i g h t l y  

p i n k i s h  due t o  m i n o r  K a1 t e r a t i o n .  V e r y  m i n o r  h e m a t i z a t i o n .  

QMP. F e l d s p a r s  t o  > l c m .  C o n t a i n s  a b o u t  1 5 %  q u a r t z  

w i  t h  p h e n o c r y s t s  t o  4rnm a n d  3 - 5 %  m a f i  c s  c o m p r i s i  ng  

a b o u t  2 %  m a g n e t i  t e ,  h o r n b l e n d e  a n d  b i o t i  t e  a f t e r  h o r n -  

b l e n d e .  L i g h t  b r o w n i s h  due  t o  h e m a t i  t i c  d i s c o l o u r a t i o n .  

S l i g h t l y  s e r i  c i  t i  z e d .  

QMP. F e l d s p a r s  t o  2cm x 2cm. 1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  3 m m .  5 - 6 %  ma f  i cs  a r e  made u p  o f  a b o u t  

2% m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  l a t h s  t o  4 m m .  

B r o w n i s h  i n  c o l o u r  due t o  h e m a t i t i c  d i s c o l o u r a t i o n .  

S l i g h t l y  s e r i c i t i z e d .  

QMP. F e l d s p a r s  t o  1 .5cm. C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  p h e n o s  t o  3 m m ,  a n d  4 - 5 %  m a f i  c s  c o m p r i s i n g  2 %  

m a g n e t i t e  a n d  2 - 3 %  h o r n b l e n d e  w i t h  l a t h s  t o  3 m m .  

S l  i g h t l y  s e r i c i  t i  z e d .  



Q M P .  F e l d s p a r s  t o  > 2 c m .  i n  a  m o d e r a t e l y  s e r i c i t i z e d  

r e l a t i v e l y  f i n e  g r a i n e d  m a t r i x  c o n t a i n i n g  a b o u t  10% 

q u a r t z .  1 - 2 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  

l a t h s  t o  3mm. Q u a r t z  p h e n o s  t o  3-4mm. The f i n e  

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

P i n k i s h  f e l d s p a r s  a r e  i n d i c a t i v e  o f  K a1 t e r a t i o n .  

QMP. F e l d s p a r  t o  2cm. 1 0 - 1 5 %  q u a r t z  c o n t e n t  w i t h  

p h e n o s  r a n g i n g  f r o m  2-4mm. C o n t a i n s  5 - 6 %  m a f i c s  

composed  o f  2% m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  

l a t h s  a v e r a g i n g  2mm b u t  w i t h  l a r g e  p h e n o s  t o  > 5mm. 

S l i g h t l y  s e r i c i  t i z e d .  M i n o r  h e m a t i t i c  d i s c o l o u r a t i o n .  

QMP. F e l d s p a r s  t o  s l c m .  1 5 - 2 0 %  q u a r t z  c o n t e n t  

w i t h  p h e n o s  a v e r a g i n g  2mm. 5 - 6 %  m a f i c  m a t e r i a l  c o m p r i s i n g  

3 - 4 %  h o r n b l e n d e  w i  t h  l a t h s  t o  2-3mm a n d  a b o u t  2 %  

m a g n e t i t e .  S l  i g h t  t o  m o d e r a t e  s e r i  c i  t i c  a 1  t e r a t i o n  

c o n t a i n s  some c a v i t i e s .  

QMP. S i m i  l a r  i n  t e x t u r e  a n d  c o m p o s i t i o n  t o  p r e v i o u s  

s a m p l e ,  h o w e v e r ,  s e r i c i t i c  a l l t e r a t i o n  i s  n o t  as  s t r o n g  

Mangan i  f e r o u s  f r a c t u r e s .  M i n o r  h e m a t i  t i c  d i s c o l o u r a t i o n .  



A p l i t e .  W h i t e  f i n e  g r a i n e d  r o c k  c o n t a i n i n g  2 5 - 3 0 %  

q u a r t z  a n d  7 0 - 7 5 % .  S l  i g h t l y  s e r i c i  t i z e d  f e l d s p a t h i c  

m a t e r i a l .  C o n t a i n s  o c c a s i o n a l  m a f i c  m a t e r i a l .  

Q u a r t z i t e .  H i g h l y  s i l i c e o u s  b r o w n i s h  r o c k  c o n t a i n i n g  

a b o u t  15% s u l p h i  de m i n e r a l s  i n c l u d i n g  p y r i t e  c h a l c o -  

p y r i t e  a n d  a n  a b u n d e n t  s i l v e r y  m i n e r a l  w h i c h  i s  

p r o b a b l y  p a r t l e n d i t e .  W e a k l y  b a n d e d .  C u t  b y  a  1-2mm 

q u a r t z  v e i n .  

R h y o l i t e .  L i g h t  g r e e n i s h  r o c k  c o n t a i n i n g  q u a r t z  p h e n o s  

t o  l m m  a n d  3 - 5 %  p a l e  g r e e n  t o  h e m a t i  t i c  a n d  m a n g a n i  f e r o u s  

m i  c a c e o u s  m a t e  r i a  l . 

QMP.  No f e l s p a r  p h e n o s  e v i d e n t .  C o n t a i n s  1 5 - 2 0 %  

q u a r t z  w i t h  phenos. t o  3mm a n d  a b o u t  5 %  m a f i c s .  Composed 

o f  v e r y  m i n o r  m a g n e t i t e  a n d  a b o u t  4 %  h o r n b l e n d e  w i t h  

p h e n o s  t o  5mm. C o n t a i n s  b l e b s  o f  h e m a t i  t i c  m a t e r i a l .  

S l i g h t  t o  m o d e r a t e  s e r i c i t i c  a l t e r a t i o n .  



V o l c a n i c  r o c k .  Rock  composed o f  q u a r t z o f e l  d s p a t h i c  

a n d  e p i d o t i z e d  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  Samp le  

c o l l e c t e d  f r o m  n e a r  QMP i n t r u s i v e  s o  i s  p r o b a b l y  

p a r t i a l l y  a1  t e r e d .  L i t t l e  m a f i c  m a t e r i a l  e v i d e n t .  

Sample  " A "  A p l  i t e .  U n i f o r m l y  w h i  t e  r o c k  composed 

p r e d o m i n e n t l y  o f  f e l d s p a t h i c  m a t e r i a l  w i t h  a b o u t  

5 - 1 0 %  q u a r t z .  C o n t a i n s  1 - 3 m m  a1  b i  t i  c  f e l d s p a r  p h e n o s  

a n d  2 - 3 %  a 1  t e r e d  h o r n b l e n d e .  

Sample  " B "  . V o l c a n i c  r o c k .  Composed l a r g e l y  o f  

e p i d o t i z e d  q u a r t z o f e l  d s p a t h i c  m a t e r i a l .  F r e s h  p o r t i o n s  

o f  s a m p l e  a r e  composed  o f  a b o u t  40% m a f i c  a n d  6 0 %  

q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

Rhyo l i t e .  L i g h t  b r o w n i s h  g r e y  r o c k  w i t h  q u a r t z  p h e n o s  

t o  l m m .  M o d e r a t e l y  s e r i c i t i z e d .  C o n t a i n s  5 - 1 0 %  

p a l e  g r e e n  t o  b l a c k  t o  b r o w n i s h  m i  c a c e o u s  m a t e r i a l  

t h e  l a t t e r  a  r e s u l t  o f  Mn a n d  h e m a t i t e  s t a i n i n g .  

mangan i fe rous . . 

Sampl e  " A "  . F i n e  g r a i n e d  Q M P .  C o n t a i n s  f e l d s p a r s  

t o  3mm, 1 5 - 2 0 %  q u a r t z  a n d  a b o u t  5 %  m a f i c s  c o m p r i s i n g  

r o u g h l y  e q u a l  a m o u n t s  o f  h o r n b l e n d e  a n d  p r i m a r y  b i o t i t e .  

B u t  b y  a  1-2mm h e m a t i t i c  q u a r t z  v e i n .  S l i g h t l y  

s e r i c i t i z e d .  1 - 2 %  m a g n e t i t e .  A p l i t i c  i n  a p p e a r a n c e .  

Samp le  " B "  . V o l c a n i c  r o c k .  S c h i s t o s e .  - a p p e a r e n c e  



1 1  +60E 

( c o n  t )  

composed  o f  4 0 %  m a f i c s  made up  o f  h o r n b l e n d e  a n d  

b i o t i  t e '  a n d  a b o u t  6 0 %  q u a r t z o f e l  d s p a t h i c  ma t e r i  a1 . 
S c h i s t o s i  t y  c u t  b y  h e m a t i  z e d  f r a c t u r e s .  1 - 2 %  m a g n e t i  t e .  



SAMPLE DESCRIPTIONS - L26+4OS 

QMP. F e l d s p a r s  t o  1 .5cm. C o n t a i n s  1 5 - 2 0 %  q u a r t z  

w i t h  p h e n o s  t o  2-3mm a n d  a b o u t  5 %  f i n e  g r a i n e d  m a f i c s  

composed o f  a b o u t  2% m a g n e t i  t e ,  h o r n b l e n d e  a n d  b i o t i  t e  

a n d  c h l o r i t e  a f t e r  h o r n b l e n d e .  B r o w n i s h  i n  c o l o u r  

due t o  m i n o r  h e m a t i t i c  d i s c o l o u r a t i o n .  

QMP. F e l d s p a r s  t o  a b o u t  2cm. 1 5 - 2 0 %  q u a r t z  c o n t e n t  

w i t h  p h e n o s  a v e r a g i n g  2mm w i t h  o c c a s i o n a l  p h e n o s  t o  4 m m .  

C o n t a i n s  5 - 7 %  m a f i  c s  c o m p r i  s i  ng  a b o u t  2% m a g n e t i t e  

h o r n b l e n d e  w i t h  n a r r o w  l a t h s  t o  3 m m  a n d  b i o t i t e  a t  

l e a s t  some o f  w h i c h  a p p e a r s  p r i m a r y .  M e d i u m  b r o w n i s h  

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

t w i n n i n g  common. 

QMP. F e l d s p a r s  t o  l c m .  C o n t a i n s  a b o u t  1 5 %  q u a r t z  

w i t h  p h e n o s  t o  2-3mm. a n d  a b o u t  5 %  m a f i c  m a t e r i a l  

c o m p r i s i n g  a b o u t  2% m a g n e t i t e  a n d  a b o u t  3% h o r n b l e n d e  

w i t h  l a t h s  t o  3 m m .  S l i g h t l y  b r o w n i s h  r o c k .  A l b i t e  

t w i n n i n g  common. S l  i g h t  p o t a s s i c  a 1  t e r a t i o n .  

Q M P .  F e l d s p a r t s  t o  l c m .  C o n t a i n s  1 0 - 1 5 %  q u a r t z  

w i t h  p h e n o s  t o  3-5mm. A l s o  c o n t a i n s  a b o u t  3 %  m a f i c s  

composed o f  1 - 2 %  m a g n e t i  t e  a n d  3 - 4 %  h o r n b l e n d e .  

M i n o r  p o t a s s i c  a1  t e r a t i o n .  C u t  b y  p a r a l l e l  h e m a t i t i c  

f r a c t u r e s .  



QMP. F e l d s p a r s  t o  2 .5cm.  1 0 - 1 5 %  q u a r t z  w i t h  p h e n o s  

a v e r a g i n g  2-3mm. C o n t a i n s  5 - 6 %  m a f i c s  made up o f  

a b o u t  2 %  m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  w i t h  l a t h s  

a v e r a g i n g  2-3mm. b u t  w i t h  o c c a s i o n a l  l a t h s  t o  5mm. 

V e r y  s l i g h t  s e r i c i t i c  a l t e r a t i o n .  

QMP. F e l d s p a r s  t o  1 .2cm.  S i m i l a r  i n  c o m p o s i t i o n  a n d  

t e x t u r e  t o  p r e v i o u s  s a m p l e .  A1 b i  t e  t w i n n i n g  e v i d e n t  

i n  p h e n o s .  V e r y  l i g h t  b r o w n .  S l i g h t l y  s e r i c i  t i c .  

QMP. F e l d s p a r s  t o  2cm. C o n t a i n s  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  1  -2mm. 5 - 6 %  ma f  i c  c o n t e n t  i s  c o m p o s e d  

o f  a b o u t  2% m a g n e t i t e  a n d  3 - 4 %  h o r n b l e n d e  i n c l u d i n g  

l a t h s  t o  6mm. 

QMP. F e l d s p a r s  t o  1.2cm. 1 0 - 1 5 %  q u a r t z  c o n t e n t  w i t h  

p h e n o s  a v e r a g i n g  2mm. i n  d i a m e t e r .  5 - 6 %  m a f i c s  

c o n s i s t  o f  1 - 2 %  m a g n e t i  t e  a n d  4 - 5 %  h o r n b l e n d e  w i t h  

l a t h s  t o  3 m m .  P a r t i a l  a l t e r a t i o n  o f  h o r n b l e n d e  i s  

e v i d e n t .  M o d e r a t e  h e m a t i  t i c  a 1  t e r a t i o n .  H e m a t i t i c  

f r a c t u r e s .  

QMP. F e l d s p a r s  t o 6 m m .  1 5 - 2 0 % q u a r t s  c o n t e n t w i t h  

q u a r t z  p h e n o s  a v e r a g i n g  l m m .  i n  d i a m e t e r .  C o n t a i  n s  

3 - 4 %  m a f i c s  i n c l u d i n g  a b o u t  1 %  m a g n e t i t e  a n d  2 - 3 %  

h o r n b l e n d e .  G r e e n i s h  w e a k l y  e p i d o t i z e d  r o c k .  F i n e  

g r a i n e d  QMP. 



R h y o l  i t e .  Cream c o l o u r e d  r o c k  c o n t a i  n i n g  q u a r t z  

p h e n o s  ' t o  l m m .  5 %  p a l e  g r e e n  m i c a c e o u s  m a t e r i a l  a n d  

a b o u t  5 %  manganese  a n d  h e m a t i  t e .  

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

i n  a  v e r y  f i n e  g r a i n e d  d a r k  g r e e n i s h  g r e y  l a r g e l y  

q u a r t z o f e l d s p a t h i c  m a t r i x .  P o s s i b l y  a n d e s t i c  i n  

compos i t i  o n .  

Samp le  " A " .  R h y o l i t e .  P a l e  g r e e n  r o c k  w i t h  q u a r t z  

p h e n o s  t o  l m m .  No m i  c a c e o u s  m a t e r i a l  e v i d e n t .  Mn 

s t a i n i n g  o n  f r a c t u r e s .  

Sample  " B " .  A p l  i t e .  F i n e  g r a i n e d  r o c k  c o n t a i n i n g  

30 -35% q u a r t z  a n d  6 5 - 7 0 %  f e l d s p a t h i c  m a t e r i a l .  S l  i g h t l y  

s e r i c i t i z e d .  V e r y  l i g h t  b r o w n  i n  c o l o u r .  

B a s a l t  p o r p h y r y .  W e a k l y  f o l i a t e d  r o c k  c o n s i s t i n g  o f  

r o u n d e d  t o  a n g u l a r  m o d e r a t e l y  s e r i c i  t i c  f e l d s p a r  

phenos  t o  5 m m .  i n  a  b l a c k  f i n e  g r a i n e d  m a t r i x .  The 

m a t r i x  i s  c o m p o s e d  o f  4 0 %  m a f i c  a n d  6 3 %  q u a r t z o f e l d s p a t h i c  

m a t e r i a l .  H e m a t i  t i c  f r a c t u r e s .  



Samp le  " A " .  B a s a l  t p o r p h y r y .  F e l d s p a r  f r a g m e n t s  t o  

5-bmm i n  a  much c o a r s e r  g r a i n e d  m a t r i x  t h a n  p r e v i o u s  

s a m p l e .  I n  t h e  m a t r i x  h o r n b l e n d e  p h e n o s  t o  2mm a r e  

s e t  i n  a  v e r y  f i n e  g r a i n e d  p a r t i a l l y  e p i d o t i z e d  

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

B a s a l t  P o r p h y r y .  S e m i l a r  t o  s a m p l e s  a t  1+65E a n d  

1+75E e x c e p t  t h a t  t h e  m a t r i x  m a t e r i a l  h a s  been  m o d e r a t e l y  

s e r i c i t i z e d .  T h e r e  i s  a l s o  a  weak f o l i a t i o n  p r o b a b l y  

i n d i  c t i v e  o f  s h e a r i n g .  H e m a t i  t i c  f r a c t u r e s .  

V o l c a n i  c  r o c k .  F i n e  g r a i n e d  b l a c k  r o c k  c o n s i s t i n g  

o f  m a f i c  m a t e r i a l  i n  a  d a r k  g r e y  v e r y  f i n e  g r a i n e d  

q u a r t z o f e l  d s p a t h i c  m a t r i x .  H e m a t i t e  a n d  gypsum 

c o a t e d  f r a c t u r e s .  

A r g i l l i t e .  V e r y  f i n e  g r a i n e d  u n i f o r m l y  b l a c k  r o c k  

w i t h  no d i s c e r n i b l e  c r y s t a l l i n e  m i n e r a l s .  W e l l  

h e m a t i z e d  f r a c t u r e s .  V e r y  weak  f o l  i a t i o n .  



V o l c a n i c  r o c k .  F i n e  g r a i n e d  g r e y i s h  b l a c k .  S l i g h t l y  

c r y s t a l  1 i n e  r o c k .  L o c a l  l y  h i g h l y  s i  1 i c e o u s .  C o n t a i n s  

a b o u t  2 %  d i s s e m i n a t e d  p y r i t e .  H e a v i l y  h e m a t i z e d  

f r a c t u r e s .  

R h y o l i t e .  L i g h t  g r e y  s l i g h t l y  s e r i c i t i c  r o c k  c o n t a i n i n g  

q u a r t z  p h e n o s  t o  l m m  a s  w e l l  a s  a b o u t  3 %  p a l e  g r e e n  

m i  c a c e o u s  m a t e r i a l .  A l s o  c o n t a i  ns manganese  a n d  

h e m a t i t e .  

S e d i m e n t ?  F i n e  g r a i n e d ,  med ium g r e e n  h i g h l y  p y r i  t i c  

r o c k .  W e a k l y  b e d d e d ,  e x t r e m e l y  h e m a t i z e d  r o c k .  

S e d i m e n t ?  A1 t e r e d  r h y o l  i t e ?  V e r y  f i n e  g r a i n e d ,  p a l e  

g r e e n  s i  1 i c e o u s  r o c k .  May a l s o  b e  a1 t e r e d  a p l  i t i c  

r o c k .  

R h y o l i t e .  Cream c o l o u r e d  m o d e r a t e l y  s e r i c i  t i z e d  

r o c k  w i t h  q u a r t z  p h e n o s  t o  lmni a n d  a b o u t  3% p a l e  

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



V o l c a n i c  r o c k .  Rounded f e l d s p a r  p h e n o s  i n  a  m a t r i x  

o f  40% m a f i c  a n d  6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

S l i g h t l y  s i m i l a r  t o  r o c k s  a t  1+65E a n d  1+75E 

e x c e p t  t h a t  t h i s  s a m p l e  h a s  much l e s s  p h e n o c r y s t s .  

V o l c a n i c  r o c k .  Med i  um t o  c o a r s e  g r a i n e d .  Composed 

o f  40% m a f i c  m a t e r i a l ,  l a r g e l y  h o r n b l e n d e  a n d  6 0 %  

q u a r t z o f e l  d s p a t h i  c  m a t e r i a l .  B l a c k  i n  c o l o u r .  

V o l c a n i c  r o c k ?  G r e y  i n  c o l o u r .  H o r n b l e n d e  p h e n o s  t o  

2mm i n  a  med ium g r e y  v e r y  f i n e  g r a i n e d  q u a r t z o -  

f e l  d s p a t h i c  m a t r i x .  

V o l c a n i c  r o c k ?  S i m i  l a r  i n  c o l o u r  a n d  c o m p o s i  t i o n  t o  

p r e v i o u s  s a m p l e  b u t  c o n t a i n s  f i n e r  g r a i n e d  m a f i c  

m a t e r i a l .  

V o l c a n i c  r o c k .  F i n e r  g r a i n e d  t h a n  s a m p l e  a t  10+00E 

b u t  s i m i l a r  i n  c o m p o s i t i o n .  



SAMPLE DESCRIPTIONS - L27+6OS 

See 

32+10S 

3+50W 

Q M P .  F e l d s p a r s  t o  > 2.5cm.  1 0 - 1 5 %  q u a r t z  w i t h  

p h e n o s  t o  2.5mm. A 1  b i t e  t w i n n i n g  common i n  f e l d s p a r s  

C o n t a i n s  a b o u t  5% m a f i  c s  composed  o f  a b o u t  2 %  m a g n e t i t e  

a n d  h o r n b l e n d e  w i t h  l a t h s  t o  3mm. R e l a t i v e l y  f r e s h  

r o c k .  

QMP. No f e l d s p a r  p h e n o s  e v i d e n t .  C o n t a i n s  a b o u t  1 5 %  

q u a r t z  w i t h  p h e n o s  t o  5mm. M a f i c  m a t e r i a l  h a s  b e e n  

l a r g e l y  d e s t r o y e d  w i t h  o n l y  h e m a t i  t e  r e m a i n i n g .  

S l i g h t l y  t o  m o d e r a t e l y  s e r i  c i  t i z e d ,  m o d e r a t e l y  h e m a t i  z e d  

r o c k .  C u t  b y  p a r a 1  l e l  h e m a t i  t i c  f r a c t u r e s .  

B i o t i  t e  p o r p h y r y .  We1 1 d e v e l o p e d  " b o o k s "  o f  b i o t i  t e  

t o  l m m  i n  d i a m e t e r  f o r m  a b o u t  25% o f  t h e  r o c k .  The 

r e m a i n d e r  o f  t h e  r o c k  i s  composed  o f  a b o u t  5 %  q u a r t z  

35% p i n k  f e l d s p a r  a n d  a b o u t  35% e p i d o t e  g r e e n  m a t e r i a l  

w h i c h  a p p e a r s  t o  b e  a  r e s u l t  o f  a l t e r a t i o n  o f  h ~ o r n -  

b l e n d e  o n  a r g i  t e .  H i g h l y  m a g n e t i c .  

QMP. F e l d s p a r  p h e n o s  t o  > 2cm. C o n t a i n s  1 0 - 1 5 %  

q u a r t z  w i t h  p h e n o s  t o  3mm a n d  a b o u t  5% n i a f i c  m a t e r i a l  

l a r g e l y  h o r n b l e n d e  w i t h  m i n o r  r n a g n e t i  t e .  H o r n b l e n d e  

p h e n o s  t o  3 m m .  S l i g h t l y  s e r i c i  t i c .  S l i g h t  t o  m o d e r a t e  

h e m a t i z a t i o n .  C u t  b y  a  3-5mm p y r i t i c  q u a r t z  v e i n .  



A l t e r e d .  v o l c a n i c  r o c k .  S i l i c i f i e d  f i n e  g r a i n e d  r o c k  

composed  o f  a b o u t  40% m a f i c  a n d  a b o u t  6 0 %  q u a r t z o -  

f e l  d s p a t h i c  m a t e r i a l .  C o n t a i n s  m i n o r  p y r i t e  s t r i n g e r s  

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

V o l c a n i c  r o c k .  W e a k l y  f o l  i a t e d .  S i m i l a r  i n  c o m p o s i t i o n  

t o  p r e v i o u s  s a m p l e  b u t  l e s s  s i  l i c i f i c a t i o n  e v i d e n t .  

A l s o  s l i g h t l y  c o a r s e r  g r a i n e d .  C o n t a i n s  a b o u t  3 %  

d i s s e m i n a t e d  p y r i  t e .  H e m a t i  t i c  f r a c t u r e s .  

R h y o l  i t e .  Cream c o l o u r e d  m o d e r a t e l y  s e r i  c i  t i  z e d  

r o c k  c o n t a i n i n g  o c c a s i o n a l  q u a r t z  p h e n o s  t o  I m m .  No 

m i  c a c e o u s  m a t e r i a l  e v i d e n t .  C u t  b y  Mn c o a t e d  f r a c t u r e s .  

Rhyo l i t e .  Creamy c o l o u r e d .  C o n t a i n s  f i n e  g r a i n e d  

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

p h e n o s .  H e m a t i c  f r a c t u r e s .  



Sa mp 1 e  " A "  . Rhyol i 'te. Creamy c o l o u r i  n g  t o  o c c a s i o n a l  

q u a r t z  p h e n o  b u t  no e v i d e n t  . i  c a c e o u s  m a t e r i a l .  

Sample  " B " .  B a s i c  v o l c a n i c .  S e r i c i t i c  r o u n d e d  f e l d s -  

p a r s  i n  a  f i n e  g r a i n e d  m a t r i x  c o n s i t i n g  o f  a b o u t  40% m a f i c  

a n d  6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  S h e a r i n g  e v i d e n t  

w i t h  p a r a l  l e l  h e m a t i  t i c  f r a c t u r e s  common. 

V o l c a n i c  r o c k .  F i n e  g r a i n e d  b l a c k  r o c k  composed  o f  

a b o u t  40% m a f i c  a n d  6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  

F r a c t u r e s  a r e  c o a t e d  w i  t h  w h a t  a p p e a r s  t o  be  gypsum 

a  c l e a r  n o n - c a l  c a r e o u s  s o f t  ma t e r i  a1  . 

V o l c a n i c  r o c k .  S i m i l a r  t o  p r e v i o u s  s a m p l e  b u t  c o n t a i n s  

n u m e r o u s  p a r a l  l e l  h e m a t i  t i c  f r a c t u r e s  p r o b a b l y  r e p r e s e n t -  

t a t i v e  o f  s h e a r i n g .  M o d e r a t e l y  f o l i a t e d  - a l m o s t  

s c h i s t o s e  i n  a p p e a r a n c e .  

V o l c a n i c  r o c k .  S i m i l a r  i n  c o m p o s i t i o n  b u t  s l i g h t l y  

c o a r s e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e s .  No f o l  i a t i o n  

e v i d e n t .  H e m a t i i t i c  f r a c t u r e s .  

Samp 1 e  "A" . D i a b a s e ?  F i n e  t o  med i  um g r a i n e d  r o c k .  

B l a c k  i n  c o l o u r .  C o m p r i s e d  l a r g e l y  o f  b i o t i t e  a n d  

q u a r t z o f e l d s p a t h i  c  m a t e r i a l  w i t h  an o c c a s i o n a l  q u a r t z  

p h e n o .  C o n t a i n s  c a l c i t e  f i l l e d  c a v i t i e s .  A l s o  p o s s i b l e  

l a m p r o p h y r e  o r  f i  ne g r a i n e d  b i o t i  t e  a t t r ~ i  t e  Monzon i t e  



CL 3+00E 

( c o n  t )  

m 

Samp le  ' "B"  S e d i m e n t ?  F i n e  g r a i n e d  d a r k  g r e y  w e a k l y  

b a n d e d  h i g h l y  p y r i t i c  r o c k .  M o d e r a t e l y  s i l i c e o u s .  

S e d i m e n t ?  D a r k  g r e y  t o  b l a c k  p y r i t i c  h i g h l y  s i l i c e o u s  

v e r y  s i m i l a r  t o  p r e v i o u s  Samp le  "B". A p p e a r s  t o  b e  

p a r t i a l l y  r e c r y s t a l  1 i z e d  a r g i l l a c e o u s  t o  q u a n t z i  t i c  

m a t e r i a l .  H i g h l y  h e m a t i  t i c  f r a c t u r e s .  

B i o t i t e  A u g i t e  M o n z o n i t e .  (BAM) B i o t i t e l ' p l ~ t e s "  

c o m p r i s i n g  s m a l l  b i o t i t e  p h e n o s  t o  3mm a n d  a r g i  t e  

p h e n o s  t o  4 m m  i n  a  w h i t e  t o  g r e y  q u a r t z o f e l d s p a t h i c  

m a t r i x .  C o n t a i n s  > 1 %  m a g n e t i t e .  

B i o t i t e  A u g i t e  M o n z o n i t e ( ~ ~ ~ )  S i m i l a r  i n  c o m p o s i t i o n  

a n d  t e x t u r e  t o  p r e v i o u s  s a m p l e .  

BAM. C o a r s e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e s .  B i o t i  t e  

p l ' a t e s  t o  4 m m .  A y g i  t e  p h e n o s  a v e r a g e  2-3mm. C o n t a i n s  

< 1 %  m a g n e t i t e .  

Q u a r t z i t e ?  C o n t a i n s  3 - 5 %  p y r i t e  i n  a  f i n e  g r a i n e d  

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

q u a r t z  p h e n o  w h i c h  may i n d i c a t e  a  r h y o l i  t i c  c o m p o s i t i o n .  



A1 t e r e d  . v o l c a n i c  r o c k .  G r e e n i s h  l a r g e l y  e p i d o t i z e d  

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

t e x t u r e  a n d  c o m p o s i t i o n  - i . e .  a b o u t  40% m a f i c  a n d  

a b o u t  6 0 %  q u a r t z o f e l d s p a t h i c  m a t e r i a l .  H i g h l y  s i  1 i c e o u s .  

R h y o l i t e .  L i g h t  g r e y  r o c k  c o n t a i n i n g  a b u n d a n t  q u a r t z  

p h e n o s  t o  O.5mm. L o c a l l y  m a n g a n i f e r o u s .  

V o l c a n i c  r o c k .  M e d i u m  g r a i n e d  r o c k  composed  o f  

h o r b l e n d e  p h e n o c r y s t s  i n  a f i n e  g r a i n e d  s u g a r y  

q u a r t z o f e l  d s p a t h i c  m a t r i  c .  



SAMPLE DESCRIPTIONS - ~ 2 8 + 8 O S  

S e d i m e n t .  F i n e  g r a i n e d  g r e y  c a l c a r e o u s  r o c k .  S i  1 i c e o u s  

i n  a p p e a r a n c e  b u t  r e a s o n a l b e  s o f t  r o c k .  P y r i t i c  

C u t  b y  c a l c i t e  s t r i n g e r s .  H e m a t i  t i  c  f r a c t u r e s .  

B i o t i  t e  A u g i  t e  M o n z o n i  t e  ( B A M )  . B i o t i  t e  " p l a t e s "  t o  

5mm w i t h  A u g i  t e  p h e n o s  t o  4mm. B o t h  m i n e r a l s  a r e  s e t  

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

Ma f  i c s  c o m p r i s e  3 5 - 4 0 %  o f  r o c k .  

BAM. B i o t i t e  p l a t e s  t o  7mm.  S i m i l a r  c o m p o s i t i o n  

b u t  f i n e  g r a i n e d  o v e r a l  1 t h a n  p r e v i o u s  s a m p l e .  C o n t a i n s  

a b o u t  1 %  m a g n e t i t e .  

V o l c a n i c  r o c k .  F e l d s p a r ,  q u a r t z  a n d  o c c a s i o n a l  c h l o r i  t e  

p h e n o  ( a f t e r  b i o t i t e )  i n  a p a l e  g r e e n  q u a r t z o f e l d s p a t h i c  

m a t r i x .  P o s s i b l e  a n d e s i t i c  c o m p o s i t i o n .  

BAM. C o n t a i n s  b i o t i t e  p l a t e s  t o  1 .5cm.  w i t h  n o  p r e f e r r e d  

o r i e n t a t i o n  d i r e c t i o n .  A u g i  t e  i s  p r e s e n t  a s  r e l a t i v e l y  

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

G r e e n i s h  g r e y  m a t r i x  m a t e r i a l .  



R h y o l i t e .  L i g h t  b r o w n  r o c k  w i t h  o c c a s i o n a l  q u a r t z  

p h e n o s  a n d  3 - 5 %  f i n e  g r a i n e d  p a l e  g r e e n  c h l o r i t i c  

m a t e r i a l  S l i g h t l y  h e m a t i  t i c .  

BAM. B i o t i t e  p l a t e s  t o  a b o u t  5mm. A u g . i t e  p h e n o s  

t o  6 m m  b u t  a v e r a g e  2-3mm. B i o t i t e  p l a t e s  f o r m  a  

p s e n d o  " s p i  n i  f e x "  t e x t u r e  o n  w e a t h e r e d  s u r f a c e s  

r e s e m b l  i n g  somewha t  t h e  s p i n i f e x  t e x t u r e  i n  u l  t r e b i s i c  

f l o w s .  

BAM. B i o t i t e  p l a t e s  t o  5 m m .  A u g i  t e  p h e n o s  t o  

2-3mm. C o n t a i n s  s l i g h t l y  d e c r e a s e d  m a f i c  c o n t e n t  

w i t h  3 0 - 3 5 %  m a f i c s  e v i d e n t .  G r e y  q u a r t z o f e l d s p a t h i c  

m a t r i x .  

BAM. T e x t u r e  a n d  c o m p o s i t i o n  s i m i l a r  t o  s a m p l e  a t  

3+00E.  C o m p l e t e  w i t h  p s e n d o  " s p i  n i  f e x "  t e x t u r e .  

B i o t i t e  p l a t e s  t o  1 .5cm.  

BAM. ~ i o t i t e  p l a t e s  t o  3mm. D e c r e a s e d  b i o t i t e  a n d  

i n c r e a s e d  a n g i  t e  c o n t e n t  e v i d e n t .  A n g i  t e  p h e n o s  t o  

3 m m .  S i m i  l a r  i n  t e x t u r e  t o  2+40E.  P r e d o m i n a n t l y  

w h i t e  m a t r i x .  



R h y o l i t e .  B r o w n i s h  w h i t e  m o d e r a t e l y  s e r i c i t i z e d  

r o c k  c o n t a i n i n g  q u a r t z  p h e n o s  t o  l m m  a n d  3 - 5 %  p a l e  

g r e e n  t o  b l a c k .  Mn s t a i n e d  n i c a c e o u s  m a t e r i a l .  

BAM. B i o t i  t e  p l a t e s  t o  5mm a n d  o c c a s i o n a l  a n g i  t e  

p h e n o s  t o  4mm. 3 5 - 4 0 %  m a f i c  m a t e r i a l .  

OAM. S i m i l a r  i n  t e x t u r e  b u t  c o n t a i n s  i n c r e a s e d  b i o t i t e  

c o n t e n t  o v e r  p r e v i o u s  s a m p l e .  

R h y o l i t e .  P a l e  g r e e n i s h  g r e y  i n  c o l o u r .  C o n t a i n i n g  

q u a r t z  p h e n o s  a n d  a b o u t  3% v e r y  f i n e  g r a i n e d  p a l e  g r e e n  

fl i c a r e o u s  m a t e r i a l .  

V o l c a n i c  r o c k .  Composed o f  3 5 - 4 0 %  m a f i c s  p r i n c i p a l l y  

h o r n b l e n d e  i n  a  f i n e  g r a i n e d  g r e y  m a t r i x .  S i m i l a r  t o  

r o c k  s a m p l e d  o n  ~ 2 6 + 4 0 S  a t  11+50E.  P o s s i b l e  f i n e  

g r a i n e d  BAM? No b i o t i t e  e v i d e n t .  

V o l c a n i c  r o c k .  R h y o l i t e  v e i n  (2cm i n  w i d t h )  c u t s  

a  b l a c k  f i n e  t o  med ium g r a i n e d  r o c k  composed  o f  40% 

m a f i c s ,  p r i n c i p a l l y  h o r n b l e n d e ,  i n  a  f i n e  g r a i n e d  

g r e y  q u a r t z o f e l d s p a t h i c  m a t r i x .  H e m a t i  t i c  f r a c t u r e s .  
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S e d i m e n t ?  V o l c a n i c ?  F i n e  g r a i n e d  d a r k  g r e y  r o c k .  

C o n t a i n s  3 5 - 4 0 %  c h l o r i t i z e d  m a f i c  m a t e r i a l  i n  a  g r e y  

q u a r t z o f e l d s p a t h i c  m a t r i x .  P h y r i  t i c .  C u t  b y  c a l c r e o u s  

h e m a t i t i c  f r a c t u r e s .  

V o l c a n i c  r o c k .  F i n e  g r a i n e d  r o c k  composed o f  a b o u t  

40% m a f i c s  m a i n l y  h o r n b l e n d e  i n  a  g r e e n i s h  g r e y  e p i d o t i t i c  

q u a r t z o f e l d s p a t h i c  m a t r i x .  P y r i t i c .  

R h y o l  i t e .  B r o w n i s h  g r e y  r o c k  c o n t a i n i n g  o c c a s i o n a l  

q u a r t z  p h e n o s  t o  lrnm. M o d e r a t e l y  t o  h e a v i  l y  s e r i  c i  t i  z e d  

a n d  w e a k l y  e p i d o t i z e d .  C o n t a i n s  f i n e  g r a i n e d  p a l e  

g r e e n  n i c a c e o u s  m a t e r i a l  - n u m e r o u s  b l e b s  o f  h e m a t i t i c  

s t a i  n e d  c l  a y .  

B i o t i t e  A u q i  t e  M o n z o n i  t e .  Ch i  1 1  m a r g i n .  Samp le  composed  

o f  BAM w i t h  b i o t i t e  p l a t e s  t o  7-8mm i n  c o n t a c t  w i t h  

f i n e  g r a i n e d  g r e e n i s h  b l a c k  r o c k  w h i c h  a p p e a r s  t o  be 

a  v e r y  f i n e  g r a i n e d  BAM o r  a  p o s s i b l e  p a r t i a l l y  

r e c r y s t a l l i z e d  x e n o l i t h .  



BAM. B i o t i t e  p l a t e s  t o  7 m m  a n d  a n g i  t e  p h e n o s  t o  

2mm Mod. a1 t e r e d  h e m a t i t i c ,  s e r i c i t i z e d  r o c k .  A u g i t e  

h a s  s t a r t e d  t o  b r e a k d o w n .  

R h y o l i t e .  Creamy b r o w n  i n  c o l o u r .  V e r y  f e w  q u a r t z  

p h e n o s  e v i d e n t .  C o n t a i n s  a b o u t  5% f i n e  g r a i n e d  

p a l e  ye1  l o w  m i  c a r e o u s  m a t e r i  a1 . 

BAM. B i o t i t e  o c c u r s  a s  d i s c r e e t  f i n e  g r a i n e d  c r y s t a l s  

w i t h  a u g i  t e  t o  5mm a s  t h e  d o m i n a n t  p h e n o c r y s t s .  

C o n t i a n s  a  30% m a f i s  i n  a  f i n e  g r a i n e d  g r e y  q u a r t z o -  

f e l d s p a t h i c  m a t r i x .  

BAM. B i o t i t e  p l a t e s  t o  4 m m .  A u g i  t e  p h e n o s  t o  2mm 

make up a b o u t  3 0 - 4 0 %  o f  t h e  m a f i c  r n a t e r . i a 1 .  C o n t a i n s  

o c c a s i o n a l  q u a r t z  p h e n o s .  

BAM. B i o t i t e  p l a t e s  t o  7 m m  w i t h  o c c a s i o n a l  a u g i  t e  

p h e n o s  t o  5mm b u t  a v e r a g i n g  1-2mm. C o n t a i n s  p s e n d o  

" s p i n i  f e x "  t e x t u r e .  M a f i c s  c o m p r i s e  3 0 - 3 5 %  o f  r o c k .  

BAM. S i m i  l a r  c o m p o s i  t i o n  t o  p r e v i o u s  s a m p l e  b u t  much 

c o a r s e r  g r a i n e d .  B i o t i t e  p l a t e s  t o  2cm f o r m  p s e n d o  

" s p i n i f e x "  t e x t u r e .  C o n t a i n s  a u g i t e  p h e n o s  t o  3-4mm. 



BAM. B i o t i t e  p l a t e s  t o  > 2cm. H o w e v e r ,  t h e r e  i s  

a  d r a m a t i c  i n c r e a s e  i n  a u g i  t e  c o n t e n t  a n d  g r a i n  s i z e .  

A u g i  t e  w i t h  pehmos a v e r a g i n g  2-3mm i n  d i a m e t e r ,  make 

up  a b o u t  6 0 %  o f  m a f i c s  w i t h  a n  a t t e n d i n g  d e c r e a s e  - 

p s e n d o  s p i n  i f e x  t e x t u r e .  

BAM. C o n t a i n s  o c c a s i o n a l  b i o t i  t e  p l a t e s  t o  > 2cm. 

H o w e v e r ,  a s  i n  t h e  p r e v i o u s  s a m p l e  a u g i  t e  f o r m s  t h e  

d o m i n e n t  m a f i c  m a t e r i a l  w i t h  p h e n o s  t o  4mm b u t  

a v e r a g i n g  a b o u t  2mm.Whi te  s l i g h t l y  s e r i c i t i c  m a t r i x .  

R h y o l i t e .  L i g h t  b r o w n  r o c k  w i t h  o c c a s i o n a l  q u a r t z  

p h e n o c r y s  t s .  C o n t a i  ns 5 - 1 0 %  p a l e  y e 1  l o w  t o  b r o w n  

h e m a t i t i c  m i c a c e o u s  m a t e r i a l .  S l i g h t l y  s h e a r e d .  

R h y o l  i t e .  S i m i  l a r  t o  p r e v i o u s  s a m p l e  i n  c o m p o s i  t i o n .  

Rock  i s  g r e e n i s h  g r e y  i n  c o l o u r .  

BAM. B i o t i t e  p l a t e s  t o  l c rn  w i t h  a u g i  t e  p h e n o s  t o  

5 m m .  W h i t e  m a t r i x  m a t e r i a l .  C o n t a i n s  3 5 - 4 0 %  m a t r i x  

m a t e r i a l .  

BAM. B i o t i t e  p l a t e s  t o  7 m m .  A u g i t e  w i t h  p h e n o s  t o  

3 m m  f o r m s  6 0 - 7 0 %  o f  t h e  m a f i c  m a t e r i a l .  G r e y  t o  

w h i  t e  m a t r i x  m a t e r i a l .  



B A M .  B i o t i t e  p l a t e s  t o  7mm. S i m i l a r  i n  c o m p o s i t i o n  

a n d  t e x t u r e  t o  p r e v i o u s  s a m p l e .  H e m a t i  t i  c  f r a c t u r e s .  

B A M .  S i m i l a r  i n  c o m p o s i t i o n  b u t  o v e r a l l  f i n e r  g r a i n e d  

t h a n  p r e v i o u s  s a m p l e .  A u g i  t e  p h e n o s  a v e r a g e  a b o u t  

l m m  w i t h  o c c a s i o n a l  p h e n o s  t o  5 m m .  B i o t i t e  p l a t e s  

t o  3 - 4 m m .  

BAM. S i m i l a r  i n  c o m p o s i t i o n  a n d  t e x t u r e  t o  s a m p l e s  

a t  9+00E a n d  9+5OE, t h o u g h  a u g i  t e  p h e n o c r y s t s  may be 

s l i g h t l y  c o a r s e r  g r a i n e d .  

BAM. M a f i c s  f o r m  3 0 - 3 5 %  o f  r o c k .  A u g i  t e  p h e n o s  t o  

3-4mm. B i o t i t e  i s  e v i d e n t  a s  d i s c r e e t  f i n e  g r a i n e d  

c r y s t a l s .  



SAMPLE D E S C R l  PTlONS - L31+20S 

R h y o l  i t e .  C o n t a i  ns  o c c a s i o n a l  q u a r t z  p h e n o s .  G r e e n i  s h  

s l i g h t l y  e p i d o t i z e d  r o c k .  C o n t a i n s  b l e b s  o f  h e m a t i t e  

s t a i n e d  c l a y .  t l e m a t i  t i c  f r a c t u r e s .  

V o l c a n i c  r o c k .  B l a c k  s c h i s t o s e  r o c k  composed  o f  4 0 %  

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

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

B i o t i t e  A u g i  t e  M o n z o n i  t e .  C o n t a i n s  o c c a s i o n a l  b i o t i  t e  

" p l a t e s "  t o  3-4mm. B i o t i t e ,  h o w e v e r ,  o c c u r s  m o r e  a s  

d i s c r e t e  f i n e  g r a i n e d  p a r t i c l e s  t h a n  a s  p l a t e s .  A u g i t e ,  

w i t h  p h e n o s  t o  5mm i s  t h e  d o m i n e n t  m a f i c  m i n e r a l .  

S a m p l e  c o n t a i n s  a b o u t  4 0 %  m a f i c s  i n  a  d a r k  g r e y  m a t r i x .  

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

t h a n  p r e v o u s  s a m p l e .  C o n t a i n s  a u g i  t e  p h e n o s  t o  7 m m .  

BAM. B i o t i t e  " p l a t e s "  t o  5mm b e c o m i n g  m o r e  a b u n d e n t .  

A u g i t e  p h e n o s  t o  4 m m .  W h i t e  t o  g r e y  m a t r i x  m a t e r i a l .  

BAM. B i o t i t e  " p l a t e s "  t o  2cm f o r m  a  p s e n d o  s p i n i f e x  

t e x t u r e .  A u g i  t e  p h e n o s  a r e  much s m a l l e r  i n  s i z e  

s e l d o m  m e a s u r i n g  > 3 m m .  



BAM. S i m i l a r  i n  c o m p o s i t i o n  a n d  t e x t u r e  t o  s a m p l e  

a t  3+50E 

B A M .  S i m i  1 a r  t e x t u r a l  l y  t o  p r e v i o u s  s a m p l e  b u t  c o n t a i n s  

f a r  f e w e r  b i o t i t e  p l a t e s .  C u t  b y  a  l c m  v e i n  o f  

q u a r t z o f e l  d s p a t h i c  m a t e r i a l  c o n t a i  n i  ng  b o o k s  o f  

b i o t i  t e .  

BAM. B i o t i t e  p l a t e s  t o  l c m  w i t h  a u g i  t e  p h e n o s  t o  

5-6mm. S i m i l a r  t o  s a m p l e  a t  4 + 6 0 ~ ,  h o w e v e r ,  a u g i  t e  

p h e n o s  a r e  somewha t  l a r g e r .  C o n t a i n s  p s e n d o  s p i n i f e x  

t e x t u r e .  

BAM. B i o t i t e  p l a t e s  t o  2cm f o r m  p r o m i n e n t  p s e n d o  

" s p i n i f e x "  t e x t u r e .  C o n t a i n s  much 1 e s s  a u g i  t e  t h a n  

p r e v i o u s  s a m p l e  w i t h  p h e n o s  t o  2-3mm. 

R h y o l i t e .  L i g h t  b r o w n  i n  c o l o u r .  C o n t a i n s  f e w  q u a r t z  

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

a n d  d i s s e m i n a t e d  manganese  make up  5 - 7 %  o f  t h e  r o c k .  

Mn c o a t e d  f r a c t u r e s .  



R h y o l i t e .  L i g h t  g r e y  r o c k .  C o n t a i n s  q u a r t z  p h e n o s  

t o  l m m  a n d  3 - 5 %  d i  ssem i  na t e d  p a l e  g r e e n  t o  b r o w n  

h e m a t i  t i c  n i  c a c e o u s  m a t e r i a l .  Mangan i f e r o u s  f r a c t u r e s .  

V o l c a n i c  r o c k ?  B l a c k  f i n e  g r a i n e d  r o c k  w i t h  b i o t i t e  

a s  t h e  p r i n c i p a l  m a f i c  c o n s t i t u e n t  i n  a  f i n e  g r a i n e d  

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

B A M .  

V o l c a n i c ?  F i n e  g r a i n e d  BAM? F i n e  g r a i n e d  b l a c k  r o c k  

c o n t a i n i n g  l m m  a u g i t e  p h e n o s  a s  w e l l  a s  n u m e r o u s  

l a t h s  o f  a 1  b i  t e  t w i n n e d  f e l d s p a r  m e a s u r i n g  a b o u t  l m m  

i n  l e n g t h .  H i g h l y  h e m a t i z e d  f r a c t u r e s .  

BAM. B i o t i t e  p l a t e s  t o  > 2cm. B i o t i t e ,  h o w e v e r ,  

i s  n o t  t h e  p r i n c i p a l  m a f i c .  No s p i n i f e x  t e x t u r e  

p r e s e n t .  A u g i  t e ,  w i t h  p h e n o s  t o  5mm, make up  6 0 - 7 0 %  

o f  m a f i c  m a t e r i a l .  

R h y o l i t e .  L i g h t  g r e y  r o c k  w i t h  q u a r t z  p h e n o s  t o  lmm. 

L i g h t  t o  m o d e r a t e  s e r i c i  t i c  a 1  t e r a t i o n .  C o n t a i n s  

a b o u t  5 %  p a l e  g r e e n  t o  y e l l o w i s h  m i c a r e o u s  m a t e r i a l .  



BAM. B i o t i t e  p l a t e s  t o  l c m .  As a t  9+00E, a u g i t e  

f o r m s  t h e  p r i n c i p a l  m a f i c  c o n s t i t u e n t .  F i n e r  g r a i n e d  

t h a n  p r e v i o u s  BAM s a m p l e  w i t h  a u g i  t e  p h e n o s  s e l d o m  

e x c e e d i  ng  2-3mm. 

BAM. Few b i o t i t e  p l a t e s  e v i d e n t .  A u g i t e ,  w i t h  p h e n o s  

t o  3-4mm, f o r m s  a b o u t  6 0 %  o f  m a f i c  m a t e r i a l .  

BAM. B i o t i t e  p r e s e n t  a s  d i s c r e t e  p a r t i c l e s  w i t h  v e r y  

f e w  p l a t e s  e v i d e n t .  C o n t a i n s  a u g i  t e  p h e n o s  w i t h  

d i a m e t e r s  t o  5 m m .  H o w e v e r ,  c o n t a i n s  m o r e  f i n e r  g r a i n e d  

m a t e r i a l  o v e r a l  1 t h a n  p r e v i o u s  t w o  s a m p l e s .  



SAMPLE DESCRIPTIONS - L32+40S 

See 
.I 

27+60S 

B i o t i  t e  p o r p h y r y .  Samp les  composed o f  we1 1 d e v e l o p e d  

b i o t i t e  b o o k s  a n d  g r e e n i s h  g r a n u l a r  m a t e r i a l  w h i c h  i s  

e p i  d o t i  t i c  i n  a p p e a r a n c e .  M a f i  cs  i n c l u d i n g  t h e  g r e e n i s h  

m a t e r i a l  f o r m  a b o u t  6 0 %  o f  t h e  r o c k .  A b o u t  70% o f  t h e  

r o c k  i s  composed  o f  w h i t e  t o  p i n k  f e l d s p a r .  No q u a r t z  

e v i d e n t .  

V o l c a n i c  r o c k .  B l a c k  f i n e  g r a i n e d  r o c k  c o n t a i n i n g  a b o u t  

4 0 %  m a f i c  m a t e r i a l  i n  a  p a r t i a l l y  e p i d o t i z e d  q u a r t z o -  

f e l d s p a t h i c  m a t r i x .  W e a k l y  f o l i a t e d .  We1 1 h e m a t i z e d  

f r a c t u r e s  

V o l c a n i c  r o c k ?  F i n e  g r a i n e d  B A M ?  D a r k  g r e y  t o  b l a c k  

r o c k  c o n s i s t i n g  o f  lmm f e l d s p a r  l a t h s  a n d  lmm a u g i t e  

o r  h o r n b l e n d e  l a t h s  i n  a  m a t r i x  o f  g r e y  v e r y  f i n e  g r a i n e d  

q u a r t z o f e l d s p a t h i  c  m a t e r i a l .  

V o l c a n i c  r o c k .  V e r y  f i n e  g r a i n e d  c r y s t a l l i n e  b l a c k  

r o c k  c o n s i s t i n g  o f  a b o u t  40% m a f i c  m a t e r i a l  l m r n  o n  

d a r k  g r e y  q u a r t z o f e l  d s p a t h i c  m a t r i x .  W e a k l y  f o l  i a t e d .  



V o l c a n i c  r o c k ?  L a t h s  o f  m a f i c  m a t e r i a l  w h i c h  a p p e a r s  

t o  be h o r n b l e n d e  b u t  may be a u g i  t e  i n  a  m a t r i x  o f  f i n e  

g r a i n e d  g r e y  m a t e r i a l .  S i m i  l a r  t o  s a m p l e  o n  L 2 6 + 4 0 S  

a t  11+50E.  C u t  b y  v e i n  o f  w l i i  t e  q u a r t z o f e l d s p a t h i c  

m a t e r i a l .  

V o l c a n i c  r o c k ?  F i n e  g r a i n e d  BAM? S i m i l a r  i n  c o m p o s i t i o n  

t o ,  b u t  c o a r s e r  g r a i  n e d  t h a n  p r e v i o u s  s a m p l e .  W e a k l y  

f o l i a t e d .  No b i o t i t e  e v i d e n t .  

V o l c a n i c  r o c k ?  F i n e  g r a i n e d  BAM? S i m i l a r  i n  c o m p o s i t i o n  

a n d  t e x t u r e  t o  p r e v i o u s  s a m p l e .  Con t a i  n s  s e g r e g a t i o n s  

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

B i o t i t e  A u g i t e  M o n z o n i  t e .  B i o t i t e  p l a t e s  t o  5mm a r e  

p r e s e n t  b u t  n o  common. A u g i  t e  p h e n o s  t o  5mm a s  

t h e  domi  n e n t  p h e n o c r y s t .  C o n t a i n s  o c c a s i o n a l  q u a r t z  

p h e n o c r y s  t .  I 

BAM. S i m i l a r  i n  c o m p o s i t i o n  a n d  t e x t u r e  t o  p r e v i o u s  

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



BAM. B i o t i t e  p l a t e s  t o  5mm a r e  m o r e  common t h a n  i n  

p r e v i o u s  s a m p l e .  A u g i  t e  p h e n o s  a r e  g e n e r a l  l y  smal  l e r  

i n  s i z e  a n d  r a n g e  t o  4 m m .  G r e y e r  t h a n  p r e v i o u s  s a m p l e .  

6 + 0 0 ~  R h y o l i t e .  A b u n d a n t q u a r t z  p h e n o s  t o  l m m .  C u t  b y  

n u m e r o u s  p a r a 1  l e l  f r a c t u r e s  p r o b a b l y  i n d i c a t i v e  o f  

s h e a r i n g .  L i g h t  g r e e n i s h  g r e y  i n  c o l o u r .  

BAM. B i o t i t e  p l a t e s  t o  5-6mm w i t h  a u g i  t e  p h e n o s  a l s o  

t o  6 m m  v e r y  s i m i l a r  i n  c o l o u r  a n d  t e x t u r e  t o  s a m p l e  

a t  4+90E .  

BAM. B i o t i t e  p l a t e s  t o  l c m .  A u g i  t e  p h e n o s  t o  3-4mm 

w i t h  o c c a s i o n a l  p h e n o s  t o  5-6mm. G r e y  t o  w h i t e  m a t r i x  

m a t e r i a l .  

R h y o l  i t e .  Creamy g r e y  r o c k  w i t h  manganese  f o r m i n g  

weak f o l  i a t i o n .  We1 1 f r a c t u r e d  s h e a r e d  r o c k .  C o n t a i n s  

q u a r t z  p h e n o s  a n d  a b o u t  5 %  f i n e  g r a i n e d  m i c a c e o u s  

m a t e r i a l .  

BAM. S i m i l a r  i n  c o m p o s i t i o n  t o  p r e v i o u s  s a m p l e .  

B i o t i t e  p l a t e s  a r e  s l i g h t l y  s m a l l e r  i n  s i z e  r e a c h i n g  

o n l y  l c m  i n  w i d t h .  



B A M .  S i m i  l a r  i n  c o m p o s i t i o n  a n d  t e x t u r e  t o  s a m p l e  

a t  9+00E. W e a k l y  d e v e l o p e d  p s e n d o  " s p i n i  f e x "  

t e x t u r e .  

BAM. S i m i l a r  i n  t e x t u r e  a n d  c o m p o s i t i o n  t o  s a m p l e  

a t  9+50E.  S l i g h t l y  s e r i c i t i z e d  m a t r i x .  C o n t a i n s  

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

BAM. B i o t i t e  p l a t e s  t o  l c m .  B i o t i t e  o c c u r s  m a i n l y  

a s  d i s c r e t e  p a r t i c l e s  w i t h  f e w  p l a t e s  e v i d e n t .  A u g i t e  

p h e n o s  t o  5mm. 

BAM. V e r y  f a r  b i o t i t e  p l a t e s  e v i d e n t .  A p p e a r s  t o  

c o n t a i n  a n  i n c r e a s e d  a u g i  t e  c o n t e n t  a s  s a m p l e  i s  

much d a r k e r  i n  c o l o u r .  O v e r a l l  f i n e r  g r a i n e d  t h a n  

p r e v i o u s  s a m p l e s .  S i m i  l a r  t o  s a m p l e s  a t  4+50E 



SAMPLE DESCRIPTIONS - L33+60S 

V o l c a n i c  r o c k .  B a s a l t .  F i n e  g r a i n e d  r o c k  c o n s i s t i n g  

o f  f i n e  g r a i n e d  h o r n b l e n d e  p h e n o s  i n  a  d a r k  g r e y  t o  

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

v e i n ,  B l a c k i s h  g r e y  i n  c o l o u r .  

V o l c a n i c  r o c k ?  F i n e  g r a i n e d  BAM? S i m i l a r  t o  s a m p l e  

a t  2+50E o n  L32+40S.  C o n s i s t s  o f  g r e e n i s h  h o r n b l e n d e  

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

m a t r i x .  

R h y o l i t e .  A b u n d a n t  q u a r t z  p h e n o s  t o  l m m  i n  a  b r o w n i s h  

g r e y  m a t r i x .  C o n t a i n s  v e r y  f i n e  g r a i n e d  p a l e  y e l l o w  

n  i c a c e o u s  m a t e r i a l .  Mn c o a t i n g  o n  f r a c t u r e s .  

V o l c a n i c  r o c k .  C o a r s e r  g r a i n e d  v e r s i o n  o f  s a m p l e  

a t  5+00E.  W e a k l y  f o l i a t e d  w i t h  i n c r e a s e d  m a f i c  

c o n t e n t .  M a f i c  l a t h s  t o  2mm. 

B i o t i  t e  A u g i  t e  M o n z o n i  t e .  C o n t a i n s  a u g i  t e  p h e n o s  t o  

3-4mm a n d  b i o t i t e  a s  d i s c r e t e  f i n e  g r a i n e d  c r y s t a l s .  

G r e y  m a t r i x  m a t e r i a l  c o n t a i n s  a n  o c c a s i o n a l  f e l d s p a r  

l a t h  t o  2mm. 



BAM. D e c r e a s e d  m a f i c  c o n t e n t  e v i  d e n t .  Maf  i c s  f o r m  

3 0 - 3 5 %  o f  r o c k  w i t h  a u g i  t e  p h e n o s  t o  4 m m .  

BAM. C o n t a i n s  b i o t i t e  p l a t e s  t o  7 m m  w i t h  a u g i  t e  

p h e n o s  t o  3 m m .  C o a r s e r  g r a i n e d  t h a n  p r e v i o u s  s a m p l e s .  

BAM. S i m i l a r  t o  s a m p l e  a t  7+00E.  Few b i o t i t e  p l a t e s  

e v i  d e n t .  

BAM. A u g i t e  p h e n o s  t o  3 rnm i n  a  f i n e  g r a i n e d  d a r k  

g r e y  m a t r i x  w h i c h  a p p e a r s  t o  b e  more  h i g h l y  s i l i c e o u s  

t h a n  i n  p r e v i o u s  s a m p l e s .  May r e p r e s e n t  f a s t e r  c o o l  i n g .  

BAM. A u g i  t e  p h e n o s  t o  3 m m  i n  a  med ium g r e y  m a t r i x .  

Sample  t e x t u r a l  l y  a n d  c o m p o s i t i o n a l  l y  seems t o  f a 1  1 

somewhere  b e t w e e n  p r e v i o u s  t w o  s a m p l e s .  



c --- Rock Geochemical Survey Resu l t s  

Each of t h e  584 rock c h i p  samples was analyzed f o r  S i 0 2 ,  Na20, 

K20, AL203, CaO, MgO, Fe2O3, MnO, T i O 2 ,  P2O5, Cr203, R b ,  Zr, 

S r  and f l u o r i n e .  I n  a d d i t i o n ,  each sample was sub jec t ed  t o  a  

30 element emiss ion spec t rometer  a n a l y s i s  f o r  m e t a l l i c  elements.  

In  t o t a l  t h e  program r e t u r n e d  26,864 i n d i v i d u a l  a n a l y s i s  o r  

4 6  e lements  f o r  each of t h e  584 rock samples. 

Due t o  t h e  obvious d i f f i c u l t i e s  i n  p l o t t i n g  and i n t e r p r e t i n g  

such a  l a r g e  d a t a  base ,  t h e  d a t a  was submit ted t o  Da tap lo t t i ng  

Se rv i ces  Ltd. of Toronto f o r  p l o t t i n g  and contour ing.  These 

d a t a  and contour  maps a t  1:5 000 s c a l e  a r e  appended t o  t h i s  

r e p o r t  and i n d i c a t e  t h e  l o c a t i o n  and s i g n i f i c a n c e  of each 

sample. 

A b r i e f  summary of t h e  r e s u l t s  i s  given i n  t h e  fol lowing 

t a b l e  which o u t l i n e s  ranges  of va lues  f o r  each major rock 

type .  Due t o  t h e  low number of samples w i t h i n  t h e  country  

rocks ,  t h e  Ha l l  Sediments and E l i s e  Volcanic samples have 

been t r e a t e d  t o g e t h e r .  
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TABLE OF GENERAL GEOCHEMICAL TRENDS 

- FOR VARIOUS ROCK TYPES -- 

MAJOR ROCK TYPES 

ELEMENT 

QUARTZ 
MONZONITE 
( QMP 

BIOTITE-AUGITE 
MONZONITE 
(BAM) 

S i 0 2  ( % )  

AL03 ( % )  

CaO ( % )  

M g O  ( % )  

5 0  t o  5 3  

1 4  t o  1 5  

6 t o  7  

4  t o  7  

7  t o  8  

0 . 1 2  

0 . 7 5  

0 . 7  t o  0 . 8  

0 . 0 1  t o  0 . 0 7  

2 . 5  

6  t o  7  

1 5 0 0  t o  1 8 0 0  

2 0 0  t o  2 7 0  

1 1 0 0  t o  1 3 0 0  

2 0 0  

6 6  t o  7 8  

1 5  t o  1 7  

3 . 2  t o  3 . 8  

0 . 3  t o  0 . 5  

RHYOLITE 

7 5  - 76  

1 3 . 5  

0 . 1  t o  0 . 7  

0 . 0 3  t o  0 . 1  

1 t o  2 . 5  

0 . 0 6  

0 . 0 2  

0 . 2 5  t o  0 . 3  

N o t  s i g n i f .  

4 . 5  

4  t o  5  

3 0 0  t o  4 0 0  

2 0 0  t o  2 3 0  

8 0  t o  2 0 0  

7 0  t o  9 0  

F e 2 0 3 ( % )  

M n O  ( % )  

T i 0 2  ( % )  

APLITE 

1 2.5 

0 . 0 5  t o  0 . 1 5  

0 . 1 t 0 0 . 3  

l o w  7 0 ' s  

1 3  t o  1 4  

0 . 7  t o  1 

0 . 1  t o  0 . 2  

0 . 5  

0 . 0 1  

0 . 0 4  t o  0 . 0 6  

0 . 0 1  t o  0 . 0 2  

N o t  s i g n i f .  

3  t o  4  

2 0 0  

1 5 0  t o  2 0 0  

4 0 0  t o  6 0 0  

2 0  t o  5 0  

PHASE 1 
BRECCIA 

P2O5 ( % )  

C r 2 0 3  ( % )  

Na20 ( % )  

K20 ( 9 , )  

F ( ~ p m )  

Rb (ppm)  

S r  (ppm)  

Z r  (ppm) 

HALL SEDIMENTS 
& 

ELISE VOLCANICS 

5 0  - 5 5  

5  t o  7  

2  t o  7  

5  t o  7 . 5  

0 . 1  t o  0 . 2 5  

0 . 2 5  t o  0 . 5  

0 . 2 5  t o  0 . 3  

N o t  s i g n i f .  

2  t o  3  

5 0 0  t o  4 5 0 0  

5 0 0  t o  9 0 0  

7 0  t o  9 0  

0 . 0 2  t o  0 . 1 5  

N o t  s i g n i f i -  
c a n t .  

3 . 5  t o  5  

2 t o  8  

3 0 0  t o  5 0 0  

1 0 0  t o  1 4 0  

1 1 0 0  t o  1 3 0 0  

1 0 0  

4 5  t o  5 5  

1 5  t o  1 7  

6  t o  8  

2  t o  4  

7  t o  9  

0 . 1 3  t o  0 . 2 5  

0 . 6  t o  0 . 7  

0 . 3  t o  0 . 4  

N o t  s i g n i f i c a n t  

3  

2  t o  5  

8 0 0  t o  1 1 0 0  

7 0  t o  8 0  



There  a r e  s e v e r a l  g e n e r a l  t r e n d s  and r e s u l t s  which a r e  n o t e d  i n  - 
t h e  d a t a  and t h e s e  a r e  a s  f o l l o w s :  

1) A t  approx imate ly  L2+00S, 14+00W a zone between t h e  Phase I1 

B r e c c i a  and t h e  Quar tz  Monzonite shows anomalous chemica l  

r e s p o n s e s  w i t h  a lmos t  e v e r y  e lement .  T h i s  is  i n t e r p r e t e d  

t o  i n d i c a t e  a  zone o f  v e r y  s t r o n g  a l t e r a t i o n  and chemical  

en r i chment  w i t h i n  a  wedge of  H a l l  Sediments .  T h i s  may i n  

f a c t  b e  a  s k a r n  zone and f u r t h e r  work must be  c a r r i e d  o u t  

i n  t h i s  a r e a .  

.- 

2 There i s  a  g e n e r a l  n o r t h e a s t e r l y  t r e n d  i n  t h e  c o n t o u r e d  

d a t a  runn ing  from a b o u t  L18+00S, 14+00W t o  a b o u t  L4+00S, 

BLO+OO. T h i s  i s  a  zone o f  modera te ly  h i g h  s i l i c a  and 

shows up i n  most o f  t h e  con toured  d a t a  maps. I t  i s  

i n t e r p r e t e d  t o  b e  a  NE t r e n d i n g  f a u l t  zone which c u t s  t h e  

Q u a r t z  Monzonite and Phase  I B r e c c i a s .  Regional  magne t i c  

d a t a  from government s u r v e y s ,  s u p p o r t s  t h i s  s t r u c t u r a l  

t r e n d .  

3 The r o c k  geochemical  d a t a  i n  most c a s e s  s e r v e s  t o  d i s t i n g u i s h  

between t h e  v a r i o u s  rock  t y p e s  such a s  Q u a r t z  ~ o n z o n i t e  and 

R h y o l i t e s .  I n  a d d i t i o n ,  t h e  d a t a  p o i n t s  o u t  two anomalous 

a r e a s  w i t h i n  t h e  Q u a r t z  Monzonite complex. 
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The f i r s t  anomalous zone i s  c e n t e r e d  a t  abou t  L22+20S, 

2+50W and is  c o i n c i d e n t  w i t h  a  Questor  magnetic  h igh .  

Th i s  zone has  h igh  f l u o r i n e ,  Fe203,  Ti02,  Z r  p l u s  low 

Si2O3 and Rb. 

A second anomalous f e a t u r e  l i es  a t  abou t  L1+00N, 3+00W 

and it e x h i b i t s  h igh  f l u o r i n e ,  Z r ,  S r ,  Fe2O3, Ti02 p l u s  

low Si203 and R b  w i t h  a  low K20 ove r  t h e  anomaly. 

I t  i s  i n t e r p r e t e d  t h a t  t h e s e  anomalous zones a r e  f e a t u r e s  

caused by i n t r u s i v e  and a l t e r a t i o n  a c t i v i t y  bo th  d u r i n g  

and p a s t  emplacement of  t h e  Q u a r t z  Monzonite Porphyry. 

CONCLUSIONS -- 
The surveys  d e a l t  w i t h  i n  t h i s  r e p o r t  w e r e  c a r r i e d  o u t  w i t h  t h e  

o b j e c t i v e  o f  e s t a b l i s h i n g  an e f f e c t i v e  and r e l i a b l e  d a t a  ba se  

r e g a r d i n g  t h e  S t ewar t  i n t r u s i v e  complex and i t s  coun t ry  rocks .  

T h i s  purpose  ha s  been ach ieved  and t h i s  r e p o r t  documents t h e  e x t e n s i v e  

d a t a  ba se  which ha s  been compiled.  The purpose  o f  t h e s e  p r e l i m i n a r y  

su rveys  has  been t o  p rov ide  p e r t i n e n t  geochemical  and geophys i ca l  

i n fo rma t ion  which may be  used i n  e v a l u a t i n g  and p l ann ing  f u r t h e r  

g e o l o g i c a l  e x p l o r a t i o n  o f  t h e  p r o p e r t y  f o r  economic d e p o s i t s  o f  

m e t a l l i c  e lements .  



The results of these surveys have indicated favourable geophysical 

targets within the Hall Sediments and Elise Volcanics which should 

be evaluated further for economic base metal sulphides. 

Geophysics, geology and geochemistry have indicated that the Stewart 

intrusive complex has excellent potential to host a porphyry molybdenum 

system. It has been demonstrated that the intrusive centre is host to 

a complex suite of intrusives which have been emplaced over a long 

period of time. It has also been demonstrated that the quartz- 

monzonite itself is probably a multi-phased complex and that one or 

more phases may be host to economic concentrates of metallics. 



ITEMIZED COST STATEMENT 

X-RAY LABORATORIES, TORONTO, ONTARIO 

584 whole rock analysis @ $17.50 each $10,220.00 

584 fluorine analysis @ $5.00 each 2,920.00 

584 element emmission spec. analysis @ $20.00 each 11,680.00 

584 rock sample preparation @ $2.50 each 1,460.00 

Copying results and transfer of data files from X-Ray 
Labs to Dataplotting Services Ltd. 100.00 

Shipping rock samples - B.C. to Toronto 300.00 

Sample bags, shipping cannisters, flagging tape, markers etc. 250.00 

DATAPLOTTING - COMPUTER SERVICE - 
Data processing and digitizing base maps 

Plotting data maps - 16 maps @ $50.00 each 

Contouring data maps - 16 maps @ $75.00 each 

Calculating basic statistics 

Shipping maps and data - Toronto to Vancouver 

QUESTOR GEOPHYSICAL SURVEYS LTD. 

Airborne Input + Mag. Survey - 277 km @ $115.17/line km 31,902.09 

Shipping and miscellaneous 100.00 

McELLHANEY SURVEYS LTD. 

Preparation of orthophoto base maps for plotting and 
control of airborne survey and results by Questor Ltd. 

GEOLOGICAL EVALUATION OF ROCK CHIP SAMPLES FOR GEOCHEMICAL 
INTERPRETATION 

1 geologist - 6 weeks - salary and benefits @ $3000/month 4,500.00 

Microscope and miscellaneous equipment 

Data preparation and typing 



MISCELLANEOUS COSTS (OFFICE AND ADMINISTRATION) 

Project supervision, evaluation and interpretation of results, 
report preparation: 

Senior geologist - 6 weeks - salary and benefits @ $4000/month $ 6,000.00 

Drafting and typing services - 10 days @ $125/day 1,250.00 

Map reproduction, reproduction of text and figures and assay 
results + binding etc. 1,000.00 

Off ice supplies, postage, telephone 300.00 



DISTRIBUTION OF COSTS 

A i r b o r n e  Survey  

D i r e c t  c o s t s  

O f f i c e  & admin. (30% o f  $8,550.00)  

Rock Geochem. Survey  

Direct c o s t s  

O f f i c e  & admin. (70% o f  $8,550.00) 

$40,865.00 

TOTAL EXPENDITURE: $76,682.09 



STATEMENT OF QUALIFICATIONS 

I ,  Donald Brian Gran t ,  c u r r e n t l y  of Cas t l ega r ,  B r i t i s h  Columbia 

hereby c e r t i f y  t h a t :  

1. I am s e n i o r  g e o l o g i s t  w i th  Se lco  Inc .  of  402-535 Thurlow 

S t r e e t ,  Vancouver, BC V6E 3L2. 

2 .  I have r ece ived  a Bachelor of  Science degree  i n  Geology 

from Memorial Un ive r s i t y  of Newfoundland i n  1970. 

3. I have been p r a c t i s i n g  my p ro fe s s ion  cont inuous ly  s i n c e  

my gradua t ion  i n  1970. 

4 .  I am a f e l l o w  of  t h e  Geological  Assoc ia t ion  of  Canada 

and a Reg i s t e r ed  P r o f e s s i o n a l  Engineer of t h e  Province 

o f  Saskatchewan. 

5.  I d i d  pe r sona l ly  p lan  and s u p e r v i s e  t h e  work which was 

c a r r i e d  o u t  and which i s  documented i n  t h i s  r e p o r t .  

6.  I ho ld  no i n t e r e s t  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  i n  t h i s  

p rope r ty .  

Respec t fu l ly  submit ted,  

March 15 ,  1983 



APPENDIX I 

Q u e s t o r  A i r b o r n e  
G e o p h y s i c a l  Survey 
R e p o r t  



SUMMARY OF QUESTOR REPORT - 
A total of 277 line kilometers of helicopter Input was flown over 

the Stewart Property utilizing the Questor helicopter-borne Input 

system with a vertical receiving coil. Data is presented on a 

series of six 1:s 000 scale maps as contoured magnetics and 

interpreted electromagnetic "ball" maps. 

Review of the flight records reveals that a large portion of the 

survey area is overlain by thick conductive overburden, which 

enhances reponse in all six channels and could easily mask a buried, 

favourable conductor, In a considerable portion of the survey area, 

the first 3 or 4 channels were off-scale. 

On a regional scale, several points are evident: 

1. The electromagnetic response is fairly quiet over the 

known intrusives. 

2. Magnetic highs correlate to the known intrusives. 

3 .  Regional contacts, especially between Hall Sediments and 

Elise Volcanics are characterized by long bands of 6 

channel conductors. 

4. Conductors follow regional strike, and where dip is 

discernible, are conformable. 



Local ly ,  d i s c r e t e  conductors  a r e  d i f f i c u l t  t o  d i s c e r n  because of 

t h e  overburden e f f e c t s .  The fo l lowing  i s  a summary of t h e  

r epo r t ed  da t a :  

Shee ts  One and Two ( F l i g h t  Lines  10010W-10101E) 

Q u e s t o r  l a b e l l e d  a l l  conductors  on t h e s e  s h e e t s  a s  due t o  conduct ive  

overburden wi th  t h e  except ion  of t h e i r  anomaly 7, which was a t t r i b u t e d  

t o  g r a p h i t e .  This  anomaly i s  probably caused by a c o n t a c t  between 

Ha l l  Formation sandstone and E l i s e  Volcanics.  On t h e  e a s t  s i d e  of 

t h e  maps s h e e t s ,  i n t e r c e p t s  10061E B ,  10080E R and l O l O l E  S may 

0 r e p r e s e n t  a s i m i l a r  c o n t a c t  t r e n d i n g  roughly 150 , however, t h i s  

is  n o t  a s  s t r o n g  a s  t h e  western  c o n t a c t .  I n  a d d i t i o n ,  t h r e e  a r e a s  

may be of  i n t e r e s t ;  These a r e  anomaly 10020E N - 10030W J ( 1 0 )  

i n t e r c e p t s  10070W T - 10091W T ( 1 1 )  and l O l O l E  C - 10080E A(12) .  

The f i r s t  i s  a long  s t r i k e  from an o l d  a d i t ,  bo th  i n t e r c e p t s  d i s p l a y  

s i m i l a r  c h a r a c t e r .  The o t h e r  two anomalies a r e  s i m i l a r ,  d i s c r e t e ,  

b u t  overburden response r ende r s  them u n i n t e r p r e t a b l e .  I t  is  p o s s i b l e  

t h a t  t h e s e  a r e  pu re ly  overburden channel  e f f e c t s ,  however, t hey  r e q u i r e  

checking.  A smal l  i n t r u s i v e  is  l o c a t e d  by t h e  magnetics i n  t h e  nor th-  

w e s t  co rne r  of  s h e e t  one,  wh i l e  t h e  n o r t h  of s h e e t  two is  magnet ica l ly  

dominated by a high r e p r e s e n t i n g  t h e  major i n t r u s i o n .  

Shee t s  Three and Four ( F l i g h t  Lines  10090W-10271E) 
L 

Sheet  f o u r  i s  dominated by an e l e c t r o m a g n e t i c a l l y  q u i e t ,  magnet ica l ly  

- high  zone corresponding t o  t h e  main i n t r u s i v e .  No EM anomalies of 

n o t e  were l oca t ed .  



The magnetics on s h e e t  t h r e e  g e n e r a l l y  e x h i b i t  a  nor th-south t r e n d  

wi th  two h ighs  s i g n i f y i n g  i n t r u s i v e s ,  one no r th  and s l i g h t l y  e a s t  

of  c e n t r e  ( N E ) ,  t h e  o t h e r  n o r t h  and s l i g h t l y  west  of  c e n t r e  ( N W ) .  

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  magnetics appear  s h i f t e d  t o  t h e  

west  o f  t h e  mapped NW i n t r u s i v e .  Ques to r  picked f o u r  anomalies on 

t h i s  s h e e t ,  1, 2 ,  3 and 8. Anomaly one is  on t h e  n o r t h  g r a d i e n t  

of t h e  NW i n t r u s i v e ,  anomaly two on t h e  sou th  g r a d i e n t  of  t h e  N E  

i n t r u s i v e .  Both a r e  i n t e r e s t i n g ,  2 i s  s l i g h t l y  more conduct ive .  

Anomaly t h r e e  is  on t h e  western  edge of a b r e c c i a  p i p e  o r  s l i g h t l y  

i n t o  t h e  sandstone u n i t .  Number e i g h t  i s  aga in  r e l a t e d  t o  t h e  NE 

i n t r u s i o n .  Two i n t e r c e p t s  of  i n t e r e s t  no t  p icked by Ques to r  l i e  

between t h e  two c e n t r a l  i n t r u s i v e s ,  i n t e r c e p t  10237K and 10240H (13 ) .  

Shee ts  F ive  and S i x  ( F l i g h t  L ines  10280W-10400W) 

On t h e s e  s h e e t s  t h e  magnetics t r e n d  n o r t h e a s t e r l y ,  except  f o r  t h e  

nor thwest  co rne r  where an i n t r u s i v e  i s  p re sen t .  Ques to r  picked 

f o u r  conductors  4 ,  5, 6 and 9 on t h e  b a s i s  of s h o r t  s t r i k e  l e n g t h  

and apparen t  a s s o c i a t i o n  wi th  magnetics. Conductor 9 i s  given a 

high p r i o r i t y .  However, it is  u n l i k e l y  t h a t  t h i s  anomaly c r o s s c u t s  

t h e  r e g i o n a l  t r e n d  a s  shown. A more reasonable  c o r r e l a t i o n  would be 

i n t e r c e p t s  10290E A - 10285W H - 10300E S which is  t h e  con t inua t ion  

of a r e g i o n a l ,  l i k e l y  g r a p h i t i c ,  t r e n d .  The n o r t h  ends of  anomalies 

5 and 6 appear  t o  be more obscured by overburden,  hence emphasis 

should be p laced  on t h e  sou thern  ends. Conductor 4 i s  probably 

overburden response.  One f u r t h e r  i n t e r e s t i n g  a r e a  i s  l i n e  10280L - 
10285D ( 1 4 )  where a moderate conductor  i s  a s s o c i a t e d  wi th  a magnetic 

high.  



I n  summary, t h e  magnet ics  succeeded i n  o u t l i n i n g  a r e a s  o f  i n t r u s i v e  

a c t i v i t y .  These a r e a s  w e r e  uni formly e l e c t r o m a g n e t i c a l l y  q u i e t .  The 

EM was s u c c e s s f u l  i n  d e l i n e a t i n g  numerous r e g i o n a l  t r e n d s ,  most of 

which a r e  p robab ly  g e o l o g i c a l  c o n t a c t s .  I n  a d d i t i o n ,  9 anomalies 

w e r e  p icked  by Q u e s t o r ,  on t h e  b a s i s  o f  s h o r t  s t r i k e  l e n g t h  and 

magnetic c o r r e l a t i o n ,  t o  wa r r an t  follow-up. I n i t i a l  s t udy  of  t h e  

d a t a  ha s  l o c a t e d  5 more f avou rab l e  geophys ica l  t a r g e t s ,  f o r  a  t o t a l  

of f o u r t e e n .  
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