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INTRODUCTION: 

Long Lac M i n e r a l  Expl. o p t i o n e d  Nor thern L i g h t s  Resources' Q u a r t z  Mtn. 
p r o p e r t y  i n  February o f  1980. A t  t h a t  t ime N.L.R. was snow p lowing  a road t o  
comnence diamond d r i l l i n g .  
owned by N.T.L. and f o u r  ( 4 )  op t ioned from Joe Curuso and I v a n  McKay. 
main showing (Au, Ag) o f  i n t e r e s t  i s  on one o f  I .  McKay's c la ims.  

The Q u a r t z  Mtn. p r o p e r t y  c o n s i s t s  o f  40 c la ims 
The 

I 

LOCATION: 

The c l a i m  group i s  s i t u a t e d  approx imate ly  27 km. W.S.W. o f  Pr ince ton ,  R.C. a t  
l o n g i t u d e  120"50', l a t i t u d e  120°48'.  They are i n  t h e  Similkameen M i n i n g  
D i s t r i c t  MAP 92H/7W. 

ACCESS & TOPOGRAPHY: 

The c la ims are  a t  t h e  upper end o f  the Whipsaw Creek road which i n t e r s e c t s  
highway # 3 ,  1 7  km. south o f  Pr ince ton .  The Whipsaw Creek road has sumner 
a c c e s s i b i l i t y  on ly ,  w i t h  w i n t e r  access by snowmachine. 
h i g h  (+5,000') p l a t e a u  area o f  r o l l i n g  h i l l s .  The p la teaus  are  d i s s e c t e d  by 
steep r a v i n e s  such as the  Whipsaw Creek. 

The c la ims are i n  a 

CLAIM STATUS: 

F o r t y - f o u r  ( 4 4 )  u n i t s ,  ( 6  c l a i m s )  were op t ioned by Long Lac M i n e r a l  Expl .  f rom 
Nor thern  L i g h t s  Resources i n  February 1980. O f  those 44 u n i t s  f o u r  c la ims 
compr is ing f o u r  u n i t s  were op t ioned by N.L.R. f rom Joe Curuso ( G r a n i t e  
S h e e l i t e  #3, #4)  and I v a n  McKay ( G r a n i t e  S h e e l i t e  #1, #2). Nor thern  L i g h t s  
owns 40 u n i t s  i n  two c la ims ( G r a n s i l  I and 11). 

P R E V I O U S  WORK: 

September o f  1979 saw R.W. Phendler,  Consul tant ,  P.Eng., do sampling on the 
G r a n i t e  S h e e l i t e  I c l a i m  f o r  N.L.R. M r .  Phendler resampled o l d  t renches over 
275 meters and an a d i t  i n t o  the same q u a r t z  v e i n  system, Gold and s i l v e r  
assay from t h e  above sampl ing were impress ive a l though over  narrow w i d t h s  (see 
R.W. Phendler, October 17, 1979 r e p o r t )  and f u r t h e r  work was recommended. 
Diamond d r i l l i n g  was commenced i n  February 1980 by N.L.R. who c o i n c i d e n t a l l y  
op t ioned the  Q u a r t z  Mtn. p r o p e r t y  t o  Long Lac. A l l  work done t o  date has been 
on t h e  G r a n i t e  S h e e l i t e  I cla im.  

WORK COMPLETED BY LONG LAC MINERAL: 

T h e ' f i v e  ho les  d r i l l e d  by N.L.R. were shipped t o  Vancouver, logged and s p l i t  
by R.F. Brown (Long Lac) and sent  f o r  assay a t  Bondar Clegg. The l o g s  and 
sec t ions  f o r  t h e  holes are i n  t h e  pocket, a l o c a t i o n  map i s  i n  t h e  r e p o r t .  
Resampling o f  the  t renches by J.W. Hogan (Long Lac, P.Eng.) was done i n  August 
o f  1980. J.W. Hogan's sample l o c a t i o n s  and assays as w e l l  as R.W. Phend ler ' s  
are on LIST #1 and MAP #3.  

GEOLOGY: 

R e g i o n a l l y  t h e  area l i e s  i n  t h e  coas ta l  i n t r u s i o n s ,  s p e c i f i c a l l y  as p a r t  o f  
t h e  Cascade Mtns. The Dept. o f  Mines and Resources (l"= 4 m i l e s ;  MAP 888A, 
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Pr ince ton ,  1947)  notes the  surrounding geology t o  be l a r g e l y  grey, s l i g h t l y  
g n e i s s i c  g r a n i o d i o r i t e .  
showings t o  be hornbl  endc-quar tz - fe ldspar  gneiss,  most 1 i k e l y  on 
amphibol i t i z e d  nietnvolcanic (see Pet ro logy  APPENDIX # 2 ) .  

Diamond d r i l l i n g  shows the immediate area o f  the 

W i t h i n  the i n a f i c  m p h i b o l i t i z e d  metavolcanics i s  a narrow s e r i c i t i z e d  p y r i t i c  
s i l i c e o u s  u n i t  ( r h y o l  i t e ? )  which i s  be1 ieved t o  be c o r r e l a t a h l e  between ho les  
#1, 2 and 4. 
o f  t h e  s i l i c e o u s  sec t ion ,  h o l e  #2 has a s i m i l a r  u n i t  t o  t h e  n o r t h  o f  t h e  
s i l i c e o u s  u n i t ,  as w e l l  bar ren  o f  Au, Ag values. 
believed t o  be on the n o r t h  s i d e  o f  a smal l  E-W d i s p l a c i n g  f a u l t  between #3 
and #2 has a p y r i t i c  zone w i t h  q . v . ’ s  i n  the  maf ic  gneiss. 
narrow, p y r i t i c  and have r e p o r t e d  low Au, Ag values. 
s o u t h e r l y  hole,  i n t e r s e c t e d  a very  narrow bar ren  p y r i t i c  s i l i c e o u s  u n i t .  

Holes #1 and 4 have a zone o f  bar ren  p y r i t i c  gneiss t o  the south 

The most n o r t h e r l y  ho le #3 

Hole  #5, t h e  most 
The q . v . ’ s  are 

Holes #1 and #2 extended the f u r t h e s t  t o  the  e a s t  i n t e r s e c t e d  a p y r i t i c  
f e l d s p a r  porphyry u n i t .  A l though t h e  porphyry was bar ren  a narrow q u a r t z  v e i n  
w i t h  p y r i t e  was p e r s i s t e n t  on the  west s i d e  o f  t h e  porphyry and c a r r i e d  Au, Ag 
va lues over  narrow widths.  

CONCLUSIONS: 

A l l  f i v e  ( 5 )  ho les  are b e l i e v e d  t o  have i n t e r s e c t e d  t h e  downdip extens ions o f  
t h e  t r e n c h  sampled q u a r t z  ve ins .  
from t h e  d r i l l i n g  (see s e c t i o n s )  severe ly  l i m i t s  i f  n o t  negates a l l  
p o s s i b i l i t i e s  o f  f u r t h e r  e x p l o i t a t i o n .  

The narrow wid ths  and poor grades ob ta ined 

LONG LAC MINERAL EXPL. 

R.F. BROWN, B.Sc., P.Eng. 
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JORGENSEN BEAUCHAMP 
Chartered Accountants 

101-1687 West Broadway, Vancouver, B.C., V6J 1x2 
Telephone: (604) 734-771 1 

Apr i l  1, 1980 

Long L a c  Minerals Explorat ion Limited,  
1050 West Pende r  Street ,  
Vancouver, B.C. 

At ten t ion :  M r .  T. Hogan 

D e a r  S i r s :  

R e :  Northern Lights  Resources Ltd. 
D r i l l i n g  Program 
Grani te  Mountain 

Enclosed is a Statement of C o s t  r e l a t i n g  t o  the d r i l l i n g  program 
on G r a n i t e  Mountain. 
any other information and/or explanations. 

Please con tac t  the writer i f  you r e q u i r e  

Yours very t r u l y ,  

M J : i t  
Encl. 
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NOI<'I'lI1'HN 111 Gl1TS RI'SOURCES LTD. 

D H I L 1 , I N G  COSTS - G I i n N I l ' E  MOUNTAIN 

MARCH 3 1 ,  1980 

R-STEWART D H I L L I N G ,  PKINCEWN, R.C. 
Con t rac t  Labour 

Vince Finch 
Sam Stewar t  
Ron S tewar t  
Malcolm McLean 

Meals and g r o c e r i e s  
Supp l i e s  and materials 
F r e i g h t  
Fue 1 
M i  sce 1 l ane  ous 

TFU-VALLEY CONTRACTORS PRINCETON, B .C. 
Snow c l e a r n i n g  and road  r e h a b i l i t a i o n  -08CAT 

ALPINE DISTRIBUTORS LTD, VERNON, B.C. 
Snowmobile r e n t a l  

J.K.SMIT & SONS, VwCOUVER,  'B.C. 
Coring b i t s ,  reaming s h e l l s  8 c a s i n g  shoes, 

c o r e l i f t e r s ,  c o r e l i f t e r  case (5713.83 
less e s t i m a t e d  c r e d i t s  of $2,OOO,OO) 

E.C.WHALLEY & SON, BURNABY, B.C. 
Bean 420 Pump r e n t a l  
F a b r i c a t i o n  of drill shock 
Core boxes 

MODEL TRANSFER LTD. # PRINCETON B. C. 
Hauling snow machine d r i l l  

R.W.PHENDLER, P-ENG. #RICHMOND8 B-C. 
Engineer ing  re d r i l l i n g  program . 

VANCOUVER ISLAND HELICOPTERS LTD., SYDNEY, B.C. 
T r a n s p o r t a t i o n  - d n - l I e r  to i n s p e c t  l o c a t i o n  

PAT WRIGHT, PRINCETON, B.C. 
Cabin r e n t  
Flagging road  

$2 , 562 - 0 0  
3 , 864.00 

2,490-00 $14,836.00 
5,920.00 

1,676.08 
638.61 
116-80 
509.08 

6.50 $17,783.07 

3,968.00 

520.00 
843 . 83 
289.73 1,653.56 

1 , 166.66 

746.00 

1 ,436. 18 

1 ,006. 75 

500.00 
200.00 700.00 

$46 088.55 
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1V1680 - 1050 West Pender DRJLL ,HOLE A G E O L O G I C  L O G  D D H S - X Q  Vancouver, B.C. 
V6E 3s7 
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mybnire BL bleached G y  HE 
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CP chalcopyrite MD 
CL chlorite MO 
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clay M 
opidote MG 
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gypsum P Y  
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oxide zone 
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HOLE NUMAER 
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ARGL 
B R X Y  
GPEY 
GOUG 
H O R N  
PQB I 
PPB 
PPHO 
PPQB 

A Z  
rnudctone BI  
mylonote B L  
rhyolite 8 0  
slltstone CA 

CB 

C L  

azurite E P  
blot it0 GR 
bleached G v  

HE bornite 
calcite K A  
carbonate KF 
chalcocite L I  
cup1 110 M C  
chalcopyrite MD 
chlorite M O  

cpidorc MG 
graphite ox 
gyprum P V  
hemat i t r  0 2  
kaol in  SA 
k w a r  SE 

Sh Iirnontte 
malachite SI 
mud scam T A  
r w l y b d e n u m  X 

. -  
magnetite 
o x  Ide zone 
pyr i te  
quartz 
M u s m i t e  
serpentine 
shear 
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shattered rock 
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LONG LAC MINERAL EXPLORATION LTD. 
# 1 6 8 0  - 1050 West Pender 

Vancouver, E.C. 
V6E 3S7 

D R I L L  HOLE G E O L O G I C  L O G  

A R G L  
B R X Y  
G R E Y  
GOUG 
HORN 
we i 
pp e 

P P a  B 
PPHO 

LEGEND 

F R O M  

A 2  azurite 
mudstonc B I  biotite 
rny lon i te  8 L  b leached  
rhyol t te  8 0  bornole 
\ , l istone C A  ca lc i te  

CB carbonate  
ovemurc)en CC chalcoclte 

CF 
d y k e  CI cuprite 

c ha  l c o ~ v  r i 1 e 
C L  Chlorite 

D E S C H I P T  

CY 
EP 
G f l  
GY 
H E  
K A  
KF 
L I  
M C  
MU 
MO 

clay 
egidoce 
gf aphite 
q v v c u m  
hemat i te  
kaolin 
kspar 
I imon I tc  
malarh i tp  
rnod ccam 
mc) I v bdenom 

I O N  

M 
MG 
ox 
P Y  
02 
SA 
SE 
Sh 
SI 
T A  
X 

mol y t d e n  it e 
magnet i te  
o.ide zone 
pyrite 
quartz 
sauswite 
serpentine 
shear 
SlllCeOUS 
talc 
shattered rock 



IC L O G  G E O L O G  HOLE LONG LAC MINERAL EXPLORATION LTD 
#1tj80 1050 We.;t Pericier 

Vancouver R C 
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hematite UZ 
kaol in  SA 
hwar SE 
limonite Sh 
malach i te  s1 
mud s t d m  T A  
molybdenunr X 

magnet i te  
O X I ~ O  zone 
pyr It0 
quartz 
Y U S Y f  I to 
serpent in0 
sheaf 
S I I I C I O U S  

talc 
s h a t t e r d  rock 

D E S C R I P T I O N  

c 
c 

L 

1 

-t- I I 

f 



1 



V6E 357 

2- 80 
HOLE NUMRER 

PPCE No --s OF& 

I rJc,r,E~ B V  - D R I L L  HOLE G E O L O G I C  T Y P E  O F  t4oLE 0 D . H .  L O G  0 R D b4 I-' p ri '4 Kl  

LONG LAC MINERAL EXPLORATION LTD. 
# 1680 - 1050 West Pender 

Vancouver, B.C. 
O A T €  __ ---- PROJECT-- ~~ -___--- 

4 . 
b i o t  E L O C A T I O N  W I T H  

A Z l M  DIP R ~ ' ; P E C T  T O  CLAIMS LOCATICJN - _ _  - - . -- - - _ _  _ _  _. 

C Y  clay M mlvbdeni to  LEGEND 



1 
HOLE NUMBER A- 6 0  
P A G E  No OF r D R I L L  HOLE G E O L O G I C  L O G  LONG LAC MINERAL EXPLORATION LTD. 

1y 1680 - 1050 West Pender 
Vancouver, B.C. 
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PROJECT 

LEGEND 
clay 
epidote 
graphite 
g v ~ r u m  
hemat i te  
k aolin 
kspar 
I imnni  t e 
malachite 
rnud seam 
r n o  I y bd en,, m 

M 
M c, 
OX 
P V  
0 2  
S A  . 
SE 
S h  
SI 
T A  
X - 

m o l y t x l r n i t e  
magnetite 
oxide zone 
pyr ite 
qtrartz 
s.)uswrite 
w r p e n t i n e  
shrar 
SIIICeOUS 
talc 
r h a t t r r d  rock 

cv  
azurite E P  

bleached G v  

LaIcite K A  
carbonate K F  
chalcocite L I  

iha lcopvr i te  MD 
chlorite blo 

blot I t0  G H  

tmr nite 11 E 

cuurite V C  

ARGL 
B R X Y  
GREY 
GOUG 
HORN 
PPB I 
PPB 
PPHO 
PPO B 

arg i II ire 
breccia 
grewacke 
WJg. 
h o r  nf slr 
b o t l t e  p o r p h y r y  
b iot i te  hornblcnde t w f r h b r  
h o r h i e n d e  p o r p h y r y  
quartz -b iot i te  w r p h v r v  

1 CORE MUDS 
M V  LN 
R H V  L 
S I L T  

03L B 
V D Y K  

' J  
F 5 T I  
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D R I L L  HOLE G E O L O G I C  L O G  LONG LAC MINERAL EXPLORATION LTD. 
d l 6 8 0  - 1050 West Pender 

Vancouver, B.C. 
V6E 3S7 

1 CORE 

- ' I  
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TO 

I 

HOLE N U M B E R  3-80 
OF SL 5 PbGE No __ 

LOGGED E V  

P O A  TE P R O J E C T  ___ - T Y P E  O F  H O L E  D.D.H. 0 N 0 H P D  H 0 
LEGEND 

A R C L  
B A K V  
G R E Y  
GOUC 
H O R N  

PPB 
P P H O  
PPO B 

I 

arpill it i  M U D S  
b r u c i J  M Y  LN 
grewacke R H Y  L 
gouge S I L T  
hornfels 

biotite porphyry O V B  
biotite hornblende porphyry D Y K  
hornblende porphyry  
quartz hiotite mrphyry 

A 2  azurite 
mudstone 81 biotite 
mylonite BL hkached 
rhyolite BO bornite 
siitstone C A  calcite 

CB carbonate 
o v p h u r d e n  CC chakor I te  

CI cuprite 
CP chalcopyrite 
CL chlorlte 

d y k e  

CY 
E P  
CR 
GY 
HE 
K A  
KF 
LI 
MC 
MU 
hl 0 

clay 
epidote 
graphite 
g v ~ c u m  
hemat i t e  
kaolin 
k spar 
llmonit? 
rnalachlte 
mud w a r n  
molvbdenum 

M 
MG 
ox 
PV 
02 
SA 
SE 
Sh 
SI 
T A  
X 

mo I y b d  en it 8 
InaQnCt I t@ 
oxide ion8 
pyr It8 
qUJrtZ 
sau syr I t@ 
serpent irw 
shear 
SIIIC(I0US 

shattered rock 
tJlC 

D E S C R I P T I O N  - F R O M  1 TO I 1 ,LCP 

NO, 



DR1L.L HOLE G E O L O G I C  L O G  LONG LAC MINERAL EXPLORATION LTD. 
# 1680 - 1050 West Pender 

Vaxouver, B.C. 
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LEGEND 

A R G L  
B R X Y  
G R E Y  
GOUG 
HORN 
PPB I 
pp B 
P P H O  
P W  B 

azurite EP 
bootito GR 
bleached G V  
bornitc H E  
CIICItO K A  
carbonate K F  
chal~ocito L I  
cuprite M C  
chalcopyrite MD 
chlorite MO 

epidote MG 
graphite O X  
gypsum P Y  
hematite 02 
kaolin SA 
k w a r  SE 
limonite Sh 
rnalachitr SI 
mudscam T A  
molybdenun) X 

rnagnctite 
ox ide zone 
pyrite 
quartz 
wusser itc 
serpentine 
shear 
SIIIceOus 
talc 
shattered rock 
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LONG LAC MtNERAL EXPLORATION LTD. 
# 1680 - 1050 West Pender 

Vancouver, B.C. 
V6E 3S7 

1 C O R E  

i 
7 

i i 

D R I L L .  HOLE G E O L O G I C  L O G  
T Y P E  OF H O L E  D.D.H. a R D  H P D  H n - P R O J E C T  ___ - . 

~~ 

C Y  clay M molybdrni te  

GH graphite OX O x d C Z O M  

LEGEND 
MG m s g r ~ t i t ,  A 2  azurite EP rpidotr 

A R G L  argillitc MUDS rnudstone BI  biotitr 
B R X Y  breccia 
G R E Y  grewackc R H Y L  rhyolite 8 0  bornire K A  HE hematite L m l l n  QZ SA quartz s a u s w l l e  

GOUG w u g e  S I L T  siltstone C A  caki te  
HORN horntels CB carbonate KF kWar  SE K r p C n t t M  

PPBI blot i te  porphyry 0 " ~  overburden CC chalcocite llmonlte Sh shew 
PPB biotbtc hornblcmle porphyry D ~ K  &)re C I  cuprite h?C m a l a c h i t r  SI siliceous 
PPHO h o r n h l e d e  porphyry CP chalcopyrite MD mud $cam T A  talc 
PPOB qUdrtz t)aotIte porphyry C L  chlorite MO rmlybrft'rlum X s h a t t e r d  rock 
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P H O N E  6 0 4 1  8 8 8 - 1  323 

19 March 1980 

Mr. Robert Brown 
Long Lac Mineral Exploration Ltd. 
Suite 1680 - 1050 West Pender Street 
Vancouver, B.C. V6E 3S7 

Dear Mr. Brown: 

Mission accepted. The rocks from the Princeton area have been identified 
as follows: 

90.5q- DDH 1-80 133.0' Chloritized biotite amphibolite ( metaandesite? ) 
Y3.43-  DDH 1-80 142.5' Albite pegmatite 

S%.Olm DDH 4-80 91.9' Siderite-quartz-sericite-pyrite schist 
4 9 2 3 m  DDH 4-80 161.5' Brecciated plagiocase-chlor i te -quar tz -gamet-pyr i te -  

hematite rock, metaigneous 
//.2%- DDH 4-80 37.0' Biotite-garnet amphibolite ( metaandesite ) 
3 2 ~ 9 ~ "  DDH 4-80 108.0' Albite pegmatite 

8.69.n DDH 4-80 28.5'. Calcsilicate ( metamorphosed impure calcareous sediment ) 

This certainly represents a series of supracrustal rocks, andesites, 
andesitic tuffs ( DDH 4-80 37.0' ) ,  and sediments, intruded by pegmatites 
and regionally metamorphosed to amphibolite grade. DDH 4-80 37.0' contains 
a classic amphibolite-facies assemblage, calcic plagioclase-hornblende- 
garnet-Kspar-biotite. Metamorphic temperatures exceeded 550-600OC. 

The carbonate assemblage in DDH 4-80 28.5', clinopyroxene-garnet-quartz- 
calcite, is also typical of amphibolite-facies metamorphism. The 
presence of garnet indica'tes a water-rich fluid. Under these conditions 
(X~~o=.l to .2; T=550°C) the total pressure must have been greater than 
2-3 kb, or wollastonite would appear instead of calcite+quartz. 

The stable assemblages are shown on Figure 1. 

Extensive retrograde metamorphism and cataclastic deformation ( recrystalliza- 
tion to much finer grain sizes because of igh strain ) ,  shearing, and 

cases, e.g. DDH 4-80 91.9', not only the original parent but the amphibolite- 
facies metamorphic texture have been destroyed by the late event. 

brecciation have affected all of these roc L s to varying degrees. In some 

Pyrite and hematite are the only opaque phases observed in this suite. 

I hope that this satisfactorily answers your questions. Should you wish 
further discussion I can be reached at 734-9494 or via Jim Vinnell. 

Sincerely yours, , -\c LG%-. 
S A M P L E  P R i P A R P  rfr3PJ F G H  M I C R O S T U D I E S  0 P E T R O G R A P H I C  t I L  ~ - 3  STUDIES 
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DDH 1-80 1 3 ' 3 . 0 '  Chloritized b i o t i t e .  a m p h i b o l i t e  ( m e t a a n d e s i t e  ? ) 

T h i s  sample a p p e a r s  to bc s i m i l a r  i n  t e x t u r e  and metamorphic minera l  
composi t ion t o  DDH 4-80, 37.0 ' .  C h l o r i t e  h a s  e n t i r e l y  r e p l a c e d  i t s  
o r i g i n a l  b i o t i t e  and hornblende.  I t  s t i l l  shows a s t r o n g  metamorphic 
f o l i a t i o n  due t o  a l ignment  and o r i e n t a t i o n  of maf ic  phases .  The average  
g r a i n  s i z e  i s  . 5  t o  1 mm, which would accord  w i t h  a v o l c a n i c  r a t h e r  
than a p l u t o n i c  p a r e n t .  F i n e r  bands seem t o  be the r e s u l t  of la te-  
s t a g e  c a t a c l a s t i c  deformat ion .  

Node 

4 2  a l b i t e  
20 c h l o r i t e  
15 s e r i c i t e  
8 q u a r t z  
8 c a r b o n a t e  
6 p y r i t e  
1 r u t i l e  
. 5  a p a t i t e  

A l b i t e  ( probably  c a l c i c  p l a g i o c l a s e  a l b i t i z e d  a t  t h e  same time as  t h e  
c h 1 o r i t i z a t i o n . a n d  i n t r o d u c t i o n  of c a r b o n a t e  ) i s  moderately t o  h e a v i l y  
s e r i c i t i z e d .  S e r i c i t e  development t e n d s  t o  f o l l o w  c r y s t a l l o g r a p h i c  
d i r e c t i o n s  i n  t h e  h o s t  c r y s t a l .  P l a g i o c l a s e  forms a n  even-grained 
a g g r e g a t e  of anhedra w i t h  concavo-convex o u t l i n e s .  T h i s  i s  a t y p i c a l  
t e x t u r e  a t  h i g h e r  grades  of  metamorphism. 
C h l o r i t e  h a s  two modes of occur rence .  The f i r s t  i s  as i s o l a t e d  o r  
grouped c l e a r  green  p l a t e s  w i t h  " lensy" appearance.  
These a r e  b i o t i t e  pseudomorphs. The second i s  as 
f i n e r  g r a i n e d  masses mixed w i t h  s e r i c i t e  whose 
o u t l i n e s  a r e ,  l i k e  p l a g i o c l a s e ,  concavo-convex. These 
a r e  probably  hornblende pseudomorphs: compare t h e  
s h a p e s  of t h o s e  i n  DDH 4-80, 37.0 ' .  C h l o r i t e  i n  t h i s  sarrple h a s  s t r e a k y  
p u r p l e ,  b l u e  and brown anomalous b i r e f r i n g e n c e .  
Quar tz  o c c u r s  as  a g g r e g a t e s  of anhedra  smaller t h a n  t h e  p l a g i o c l a s e .  
Most are  as  i n t e r s t i t i a l  clumps; a few d i s c o n t i n u o u s  s e g r e g a t i o n s  run 
p a r a l l e l  t o  t h e  metamorp,hic f o l i a t i o n .  Subdomain format ion  was no ted  i n  
some. T h i s  i s  a f e a t u r e  of l a t e - s t a g e  s t r a i n .  
Carbonate ( n o t  c a l c i t e  ) o c c u r s  i n  v e i n s  and f r a c t u r e  f i l l i n g s  which 
c u t  a l l  of t h e  phases  p r e s e n t  i n c l u d i n g  c h l o r i t e .  I t  a l s o  forms patchy 
growths i n  a l b i t e  and w i t h  c h l o r i t e  i n  t h e  hornblende pseudomorphs. 
P y r i t e  i s  v i s i b l e  i n  hand specimen. I t  o c c u r s  i n  cubes and a s  anhedra ,  
e i t h e r  i n d i v i d u a l l y  o r  i n  clumps. One p y r i t e  cube grows around a c h l o r i t e  
p l a t e ,  i n d i c a t i n g  t h a t  t h e  i n t r o d u c t i o n  of p y r i t e  a t  l e a s t  pos t -da ted  t h e  
format ion  of t h e  o r i g i n a l  b i o t i t e  g r a i n , / i f  n o t  t h e  c h l o r i t e  i t s e l f .  
P y r i t e  g e n e r a l l y  t e n d s  t o  a s s o c i a t e  w i t h  t h e  c h l o r i t e  r a t h e r  than  w i t h  
t h e  p l a g i o c l a s e .  Some g r a i n s  have p a r t i a l  h a l o e s  of q u a r t z  o r  r e c r y s t a l l i z e d  
c h l o r i t e .  
R u t i l e  ( h i g h  r e l i e f ,  s t r o n g  brown p leochro ism,  h i g h  but  n o t  extreme 
b i r e f r i n g e n c e ,  p a r a l l e l  e x t i n c t i o n  ) o c c u r s  as i s o l a t e d  g r a i n s ,  p r i sms  
and n e e d l e s .  
A p a t i t e  g r a i n s  are a n h e d r a l .  They were observed i n s i d e  p l a g i o c l a s e  and 
in te rgrown w i t h  and i n c l u d e d  i n  r u t i l e  and p y r i t e .  

. 
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DDH 1-80 142.5 '  A l b i t e  pegmati te  

The coarse-gra ined  t e x t u r e  o f  t h i s  sample ( p l a g i o c l a s e  g r a i n s  
t o  2 mm i n  d iameter  ) p o i n t s  t o  a p l u t o n i c  p a r e n t  i n  c o n t r a s t  t o  t h e  
m e t a a n d e s i t e s  i n  t h e  s u i t e .  Two s m a l l - s c a l e  f e a t u r e s  r e l a t e  i t  most 
c l o s e l y  t o  DDH 4-80,  108.0' .  P l a g i o c l a s e s  commonly c o n t a i n  round q u a r t z  
i n c l u s i o n s .  This  can form when t h e  two phases  c r y s t a l l i z e  s i m u l t a n e o u s l y  
( e u t e c t i c  c o n d i t i o n s  ) .  During metamorphic r e a d j u s t m e n t ,  m i n e r a l  
phases by  c o n t r a s t  tend t o  exclude one a n o t h e r  ( e x c e p t  d u r i n g  
growth of p o i k i l i t i c  g r a i n s ,  and t h e s e  i n c l u s i o n s  are n o t  numerous 
enough t o  q u a l i f y  t h e i r  h o s t s  as p o i k i l i t i c . )  The second f e a t u r e  
worth n o t i n g  i s  t h e  c o r r o s i o n  t e x t u r e  i n  p l a g i o c l a s e ,  i n  which a deeply  
embayed g r a i n  is  hooded w i t h  f u r t h e r  growth. T h i s  a l s o  o c c u r s  i n  
pegmat i tes .  

Quar tz  t e x t u r e s  r e f l e c t  h i g h  s t r a i n  l a t e  i n  t h e  r o c k ' s  h i s t o r y .  

Mode 

40 a l b i t e  
3 5  q u a r t z  
10 c a r b o n a t e  ( c a l c i t e )  
10 s e r i c i t e ,  w h i t e  mica 

- t r a c e  of b r i g h t  green  c h l o r i t e  i n  hand sample b u t  n o t  i n  t h i n  s e c t i o n  
5 p y r i t e  

A l b i t e  forms a r e l a t i v e l y  e q u i g r a n u l a r  u n f o l i a t e d  a g g r e g a t e  of i n t e r l o c k i n g  
c r y s t a l s .  Where n o t  o b l i t e r a t e d  by s e r i c i t i z a t i o n  they  show 
well-developed lamellar twins .  These twins are commonly 
b e n t ,  a f e a t u r e  of l a t e  deformat ion .  One a l b i t e  g r a i n  
has  a cor roded  c o r e .  Many c o n t a i n  one o r  s e v e r a l  bkXrlWrc- 
round q u a r t z  i n c l u s i o n s .  A few are e u h e d r a l  a g a i n s t  q u a r t z .  h d h b  

A ~6vkwv./7ii 

Z/M, 

Quar tz  o r i g i n a l l y  had t h e  same g r a i n  s i z e  a s  a l b i t e .  These g r a i n s  a r e  now 
i n  t h e  p r o c e s s  of convers ion  t o  f i n e r  g r a i n e d  a g g r e g a t e s  as a response  
t o  l a t e - s t a g e  s t r o n g  deformat ion .  S t r a i n  f e a t u r e s  i n c l u d e  : undula tory  
e x t i n c t i o n ,  s u b g r a i n  f o r m a t i o n  a l o n g  p a r a l l e l  b o r d e r s ,  s u t u r e d  g r a i n  
b o u n d a r i e s ,  and format ion  of f i n e  a g g r e g a t e s .  These are  developed i n  t h e  
q u a r t z  of t h e  v e i n  which c u t s  t h e  s e c t i o n  as w e l l  a s  t h e  m a t r i x  q u a r t z .  
Carbonate  o c c u r s  as ragged g r a i n s  i n  a l b i t e  b u t  as euhedra w i t h i n  t h e  
q u a r t z  v e i n .  I t  f i l l s  f i n e  f r a c t u r e s .  
S e r i c i t e  forms small  f e a t h e r y  p l a t e s  i n  a l b i t e ,  some f o l l o w i n g  c r y s t a l l o -  
g r a p h i c  d i r e c t i o n s  i n  t h e  h o s t .  S c a t t e r e d  c o a r s e r  g r a i n s  accompany c a r b o n a t e  
a n d p y r i t e .  They c o n t a i n  very  small p y r i t e  g r a i n s .  
P y r i t e  g r a i n s  are v i s i b l e  i n  t h e  hand sample.  They are d i s t r i b u t e d  i n  
bands p a r a l l e l  t o  t h e  q u a r t z  v e i n .  They range  from .02 t o  .4 nnn i n  d i a m e t e r ,  
and are c u b i c ,  a n h e d r a l  o r  clumped. 



IJDH 4-80 2 8 . 5 '  C a l c s i l i c a t e  ( r e  tamorphosed impure c a l c a r e o u s  sediment  ) 

T h i s  sample c o n s i s t s  of a ser ies  of f i n e  compos i t iona l  bands of t h r e e  
main t y p e s :  1) d i o p s i d e  w i t h  lesser i n t e r s t i t i a l  c a l c i t e  and e p i d o t e  
2 )  g a r n e t  i n  p i n k ,  n e a r l y  monomineralic bands w i t h  i n c l u s i o n s  of d i o p s i d e  
and q u a r t z ,  p a r t l y  a l t e r e d  t o  e p i d o t e  and 3 )  q u a r t z  and ca l c i t e  i n  v a r y i n g  
p r o p o r t i o n s .  Diopside is  r e s p o n s i b l e  f o r  t h e  g reen  c o l o r  of t h e  rock.  
T h i s  sample p robab ly  had as a p a r e n t  a c a l c a r e o u s  t u f f  o r  s i l t s t o n e  
w i t h  s m a l l - s c a l e  c o m p o s i t i o n a l  l a y e r i n g .  

Mode 

50 
15 
15 
10 
10 
t r  
t r  
t r  

d i o p s i d e - h e d e n b e r g i t e  
g a r n e t  ( g r a n d i t e ?  ) 
q u a r t z  
c a l c i t e  
e p i d o t e  
sphene 
opaque ( p y r i t e ? )  
a p a t i t e  

A c l i n o p y r o x e n e  of t h e  d i o p s i d e - h e d e n b e r g i t e  s o l i d  s o l u t i o n  dominates  
t h i s  s e c t i o n .  I t  i s  g reen  i n  hand sample and clear i n  t h i n  s e c t i o n .  
I n d i v i d u a l  g r a i n s  are p r i s m a t i c  t o  round. Some show lamellar tw inn ing .  
The a v e r a g e  g r a i n  s i z e  v a r i e s  somewhat a c r o s s  t h e  l a y e r i n g .  
P ink  g a r n e t  forms dense a g g r e g a t e s  w i t h  s h a r p  b o u n d a r i e s .  
Quar t z  forms i n t e r l o c k i n g  mosaics  w i t h  ca l c i t e .  It a l s o  f i l l s  concordan t  
and c r o s s - c u t t i n g  v e i n l e t s .  Q u a r t z i n d u s i o n s  are abundant  i n  g a r n e t .  
C a l c i t e  o c c u r s  i n  mosaics  w i t h  q u a r t z  as c lear  g r a i n s  w i t h  b e n t  tw ins  
and uneven e x t i n c t i o n ,  i n d i c a t i v e  o f  l a t e  s t r a i n . .  It  f i l l s  f i n e  v e i n l e t s  
t h a t  c u t  t h e  g a r n e t  a g g e g t e s .  Calci te  s u r r o u n d s  round d i o p s i d e  g r a i n s  
i n  t h e  pyroxene l a y e r s .  
Ep ido te  seems t o  be  a r e t r o g r a d e  phase .  I t  forms webs r e p l a c i n g  g a r n e t  
as w e l l  as p a r t i a l  pseudomorphs of t h a t  m i n e r a l .  I t  grows i n t e r s t i t i a l  
t o  d i o p s i d e  and i n  some cases r e p l a c e s  i n d i v i d u a l  d i o p s i d e  g r a i n s .  
A few sphene g r a i n s  grow i n  t h e  q u a r t z - c a l c i t e  l a y e r s .  
P y r i t e  g r a i n s  are small and s c a t t e r e d ,  as anhedra  and r a r e l y  as  cubes .  
A p a t i t e  o c c u r s  as a n h e d r a , a n d  s u b h e d r a l  p r i s m s .  



1)I)tI 4-80 91.9 '  S i d c r i t ~ ~ - ( l i i a r t z - s e r i c i t e - p y r i t e  s c h i s t  ( metawhats i t  ) 

T h i s  sample is  an enigma. A t  p r e s e n t  i t  c o n s i s t s  of c a r b o n a t e ,  
f i n e  t r a i n s  of s e r i c i t e  and p y r i t e ,  and c o a r s e  q u a r t z  s e g r e g a t i o n s  . 
which a re  dismcmberc>d a n d  r o t a t e d .  This  assemblage and t e x t u r e  r e f l e c t  
s t r o n g  deformat ion  ( h i g h  s t r a i n  ra te  a t  r e l a t i v e l y  low tempera ture  ) 
and hydrothermal  a l t e r a t i o n .  

This s t r o n g  l a t e  e v e n t  u n f o r t u n a t e l y  o b l i t e r a t e s  t h e  e a r l i e r  
i d e n t i t y  and p a r e n t a g e  of  t h e  rock.  There i s  no potassium p r e s e n t  : 
e i t h e r  i t  has  been leached ,  o r  n e v e r  was t h e r e  t o  b e g i n  w i t h .  The 
v i s i b l e  t e x t u r e  i s  very  f i n e  g r a i n e d  : b u t  t h e  q u a r t z  s e g r e g a t i o n s  
a r e  c o a r s e ,  so we cannot  e l i m i n a t e  t h e  p o s s i b i l i t y  of  an o r i g i n a l  
coarse-gra ined  t e x t u r e .  

perhaps a d a c i t e .  
The most r e a s o n a b l e  p a r e n t  is  a metamorphosed f e l s i c  v o l c a n i c ,  

Mode 

45 s i d e r i t e  
30 q u a r t z  
23  s e r i c i t e  

2 p y r i t e  

S i d e r i t e  f o r m s , a g g r e g a t e s  of ragged i n t e r l o c k i n g  g r a i n s ,  p o s s i b l y  a f t e r  

Q u a r t z  s e g r e g a t i o n s  are l e n s o i d  t o  t r u n c a t e d .  They show 

t h e  new boundar ies .  This  p r o g r e s s i o n  from c o a r s e  t o  f i n e r  

c o n d i t i o n s  of  h i g h e r  s t r a i n  and lower tempera tures  t h a n  t h o s e  under  which t h e  
q u a r t z  s e g r e g a t i o n s  o r i g i n a l l y  formed. 
S e r i c i t e  d e f i n e s  t h e  s c h i s t o s i t y  i n  wavy anastomosing t r a i n s  w i t h  
s imul taneous  e x t i n c t i o n .  S e r i c i t e  a l s o  accompanies s i d e r i t e  i n  u n o r i e n t e d  
a g g r e g a t e s  between t h e  t r a i n s .  
P y r i t e  ranges  from c u b i c  t o  a n h e d r a l .  G r a i n s  are between .01 and .1 mm 
i n  d i a m e t e r .  They grow i n  v e r y  f i n e  bands a l o n g  t h e  f o l i a t i o n .  This  
r e l a t i o n  of  p y r i t e  t o  p l a n e s  of g r e a t e r  p e r m e a b i l i t y  s u g g e s t s  t h a t  i t  
w a s  i n t r o d u c e d  a f t e r  t h e  p r e s e n t  f i n e - g r a i n e d  h i g h l y  f o l i a t e d  t e x t u r e  
developed.  

. L * l l h  
f e l d s p a r .  I t  h a s  v e r y  h i g h  r e l i e f .  L- 

pronounced s u b g r a i n  format ion  w i t h  f i n e  q u a r t z  beads a t  '. - .' -?/ 

g r a i n  s i z e s  i n d i c a t e s  t e x t u r a l  r e - e q u i l i b r a t i o n  under 

-- - 

~ ~ - - Q + j i j ~  - 
1- 

* h A d  6 M h n  9 2  SyyfiW 



. 

DDH 4-80 16 1 . 5  Brt.cciatc.d p lngioc lase-ch lor i te -q t la r tx-gnrne t -pyr i te -  
hcma t i tc  rock, m e  t a  i gneous  

T l i i s  s;iniplc* c - o n s i s t s  m:iiril.y o f  r o u n d  plngioclase g r a i n s  a n d  l esser  
garr ic ts  i n  r? c h l o r i t i c  matrix, which s u r r o u n d s  and i s o l a t e s  them. Some 
a r e a s  of t h e  m a t r i x  are f i n e  g r a i n e d .  A weak f o l i a t i o n  is p r e s e n t ,  b u t  
n o t  t h e  c o m p o s i t i o n a l  banding r e q u i s i t e  f o r  t h e  term "gneiss" .  P r i o r  
t o  b r e c c i a t i o n  and massive c h l o r i t e  development t h i s  may have been 
a c o a r s e  g r a i n e d  a m p h i b o l i t e .  P l a g i o c l a s e  g r a i n s  now measure up t o  
3 mm i n  d i a m e t e r .  A c lear  c h o i c e  between i n t e r m e d i a t e  p l u t o n i c  o r  
v o l c a n i c  p a r e n t a g e  canno t  be made. 

)lo d e 

38 
30 
15 

5 
2 
5 
5 

t r  
t r  
t r  

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

e p i d o t e  
a p a t i t e  
g a r n e  t 

A l b i t e s  have rounded o u t l i n e s .  They are m i l d l y  t o  h e a v i l y  s e r i c i t i z e d ,  
e s p e c i a l l y  n e a r  t h e i r  edges .  Some show well-developed lamellar twinning.  
They are i s o l a t e d  w i t h i n  t h e  c h l o r i t i c  matrix.  
C h l o r i t e  i s  b r i g h t  g reen  p l e o c h r o i c  w i t h  i n t e r l e a v e d  b l u e  t o  brownish 
p u r p l e  anona lous  b i r e f r i n g e n c e .  Aggregates  of p l a t e s  wrap around t h e  
p l a g i o c l a s e  g r a i n s  and d e f i n e  t h e  f o l i a t i o n .  
Se r i c i t e  forms bands i n  t h e  matrix p a r a l l e l  t o  t h e  f o l i a t i o n .  I t  r e p l a c e s  
g a r n e t s ,  p e n e t r a t i n g  a l o n g  f r a c t u r e s .  I t  a l s o  o c c u r s  as f i n e  p l a t e s  
i n t e r m i x e d  w i t h  c h l o r i t e  and ca l c i t e .  
The r e d d i s h  m i n e r a l  h a s  been t e n t a t i v e l y  i d e n t i f i e d  as h e m a t i t e  w i t h o u t  
t h e  a i d  of p o l i s h e d  s e c t i o n  examina t ion .  I t  i s  approx ima te ly  h a r d n e s s  
4 and h a s  a b r i c k - r e d  s t r e a k .  A few e u h e d r a l  g r a i n s  are p r i s m a t i c .  Very 
small orange p r i sms  i n  c h l o r i t e  are c e r t a i n l y  h e m a t i t e .  Hematite b o r d e r s  
a re  uneven i n  d e t a i l .  H e m a t i t e  and p y r i t e  t end  t o  grow t o g e t h e r  i n  t h e  
hand sample.  Lacking a p o l i s h e d  s e c t i o n  i t  i s  u n c l e a r  whether  t h i s  
r e l a t i o n s h i p  d e n o t e s  a s s o c i a t i o n  o r  r e a c t i o n .  
C a l c i t e  o c c u r s  as ragged g r a i n s  i n  t h e  matr ix  and as more r e g u l a r  
a g g r e g a t e s  i n  v e i n s .  I t  forms s p o r a d i c  l e n s o i d  s e g r e g a t i o n s  w i t h i n  c h l o r i t e .  
Q u a r t z  s e g r e g a t i o n s , w h i c h  p a r a l l e l  t o  f o l i a t i o n ,  are dismembered and 
e n c l o s e d  by c h l o r i t e .  I n d i v i d u a l  q u a r t z  g r a i n s  are much smaller than  t h o s e  
o f  a l b i t e .  
Round g a r n e t s  are ,  l i k e  a l b i t e s ,  i s o l a t e d  i n  t h e  matrix. They are p a r t l y  
r e p l a c e d  by webs o f  w h i t e  mica. 
A few g r a i n s  o f  e p i d o t e  and a p a t i t e  were s e e n .  



DDH 4-80 37.0' B i o t i t e - g a r n e t  a m p h i b o l i t e  ( m e t a a n d e s i t e  ) 

This  is  t h e  l eas t  a l t e r e d  of  t h e  s u i t e  e x c e p t  f o r  t h e  c a l c s i l i c a t e  
D D H 4 - 8 0 ,  28 .5 ' .  I t  e x h i b i t s  t y p i c a l  a m p h i b o l i t e  phases  and t e x t u r e  : 
p l a g i o c l a s e ,  Kspar ,  q u a r t z ,  b i o t i t e ,  and hornblende i n  a par t -mosaic ,  
p a r t - l e p i d o b l a s t i c  a g g r e g a t e  w i t h  s c a t t e r e d  g a r n e t  p o r p h y r o b l a s t s .  
The banding of Kspar v e r s u s  p l a g i o c l a s e  s u g g e s t s  a v o l c a n i c  sediment  
o r  t u f f  as t h e  p a r e n t .  

37 p l n g i o c l a s e  ( An 45 ) 
2 4  hornblende 
15 Kspar 
8 q u a r t z  
6 b i o t i t e  
3 c h l o r i t e  
2 g a r n e t  
2 w h i t e  mica 
1 e p i d o t e  
. 5  p y r i t e  

t r sphene 
2 c a l c i t e  

Anhedral p l a g i p c l a s e  g r a i n s  form a mosaic i n  e q u i l i b r i u m  w i t h  t h e  
o t h e r  phases .  P l a g i o c l a s e  i n c l u s i o n s  occur  i n  t h e  g a r n e t  p o r p h y r o b l a s t s .  
Green amphibole g r a i n s  are  a n h e d r a l ,  forming concavo-convex b o r d e r s  
a g a i n s t  p l a g i o c l a s e .  
Kspar c o n c e n t r a t e s  i n  one band i n  t h e  s e c t i o n  about  2 cm wide. Like 
p l a g i o c l a s e  and hornblende,  g r a i n s  are  a n h e d r a l  and form a mosaic.  
Myrmekite deve lops  l o c a l l y ,  and many Kspars  c o n t a i n  round g r a i n s  
of q u a r t z .  
Quar tz ,  w i t h  undula tory  e x t i n c t i o n ,  o c c u r s  i n  t h e  mosaic w i t h  o t h e r  
phases  and as small  poorly-developed s e g r e g a t i o n s .  
Reddish brown s u b h e d r a l  b i o t i t e  p l a t e s  are unevenly d i s t r i b u t e d ,  s u g g e s t i n g  4 

o r i g i n a l  composi t iona l  l a y e r i n g .  One p l a t e  n e a r  t h e  a l t e r e d  area ( see 
c a l c i t e  ) i s  r e p l a c e d  by a f i n e - g r a i n e d  green  b i o t i t e  a g g r e g a t e .  
C h l o r i t e  r e p l a c e s  s c a t t e r e d  b i o t i t e s .  I t  h a s  grey-blue anomalous 
b i re f r ingence  . 
Large p o i k i l i t i c  g a r n e t  p o r p h y r o b l a s t s  d e f l e c t  t h e  ' f o l i a t i o n .  T h i s  
i d e n t i f i e s  them as forming b e f o r e  o r  d u r i n g  deformat ion .  They i n c l u d e  
b i o t i t e  and p l a g i o c l a s e .  
White mica o c c u r s  i n  f i n e  d i s c o n t i n u o u s  v e i n l e t s ;  and a f t e r  p l a g i o c l a s e  
i n  t h e  a l t e r e d  area n e a r  t h e  l a r g e s t  g a r n e t  p o r p h y r o b l a s t .  
Pa tchy  e p i d o t e ,  a l a t e - s t a g e  a l t e r a t i o n  p r o d u c t ,  i s  most prominent i n  
t h e  small a l t e r e d  area. 
C a l c i t e  forms a g g r e g a t e s  i n  a small area of r e l a t i v e l y  i n t e n s e  a l t e r a t i o n  
a l o n g  w i t h  w h i t e  mica, e p i d o t e ,  and chlorite, 
Anhedral p y r i t e s  appear  i n  t e x t u r a l  e q u i l i b r i u m  w i t h  t h e  metamorphic 
f a b r i c .  
S c a t t e r e d  a n h e d r a l  sphene g r a i n s  tend  to  occur w i t h  hornblende.  
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This  sample is c o a r s e  g r a i n e d  and i n e q u i g r a n u l a r  . I n d i v i d u a l  
a l b i t e  c r y s t a l s  range up t o  1 cm i n  d iameter .  O r i g i n a l  q u a r t z  g r a i n s  
were almost  a s  l a r g e ,  bu t  are now i n  t h e  p r o c e s s  of r e c r y s t a l l i z i n g  t o  
f i n e r  g r a i n e d  a g g r e g a t e s .  The occurrence  of q u a r t z  bo th  inc luded  i n  
and i n t e r s t i t i a l  t o  p l a g i o c l a s e  i n d i c a t e s  s imul taneous  growth, 
probably a t  a e u t e c t i c .  

?lode 

55 a l b i t e  
30 q u a r t z  
10 s e r i c i t e  

t r  p y r i t e  
5 c a l c i t e  , s i d e r i t e  

P l a g i o c l a s e  g r a i n s i z e  i s  c o a r s e  and h i g h l y  v a r i a b l e .  I n d i v i d u a l  g r a i n s  
a r e  s u b h e d r a l  t o  a n h e d r a l  and i n t e r l o c k i n g .  They c o n t a i n  round and blebby 
q u a r t z  i n c l u s i o n s .  Twins are moderately b e n t ,  i n d i c a t i n g  l a t e - s t a g e  
s t r a i n .  
S c a t t e r e d  s e r i c i t e  p l a t e s  s p e c k l e  a l b i t e .  S e t s  of f i n e  anastomosing . 
s e r i c i t e  v e i n l e t s  c u t  a c r o s s  e a r l i e r  q u a r t z  v e i n l e t s .  
Q u a r t z  forms a g g r e g a t e s  of anhedra ,  some i n t e r s t i t i a l  t o  a l b i t e .  Discont inuous 

A 41 ir4a #lc v e i n l i k e  s e g r e g a t i o n s  are common. Quar tz  is  i n c l u d e d  i n  a l b i t e .  One 
i n s t a n c e  of t h i s  may have involved  c o r r o s i o n  o f  t h e  q u a r t z  

s t r a i n  f e a t u r e s  i n c l u d e  r e c r y s t a l l i z a t i o n  of s i n g l e  - 
g r a i n  fol lowed by a l b i t e  growth around i t .  Late-s tage  (gg+x;f 
g r a i n s  t o  f i n e r  a g g r e g a t e s  w i t h  s u t u r e d  b o r d e r s ;  and i n  p l a c e s F h e  p r e s e n c e  
of v e r y  f i n e  g r a i n e d  a g g r e g a t e s .  
Some of t h e  c a r b o n a t e  h a s  v e r y  h i g h  r e l i e f  and t h u s  may be  s i d e r i t e .  Some 
r e a c t s  w i t h  H C 1 .  Carbonates  occur  as  a g g r e g a t e s  of ragged g r a i n s ,  and as  
f i l l i n g s  of  f i n e  f r a c t u r e s  which c u t  t h e  ear l ie r  q u a r t z  v e i n s .  
Uneven e x t i n c t i o n  w a s  observed i n  t h e  l a r g e r  g r a i n s .  
P y r i t e  o c c u r s  i n  a small knot  and a s d i s s m i n a t e d  v e r y  s m a l l  cubes and 
anhedra  .05 to  . 3  mm i n  d i a m e t e r .  


