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GEOLOGICAL AND GEOCHEMICAL REPORT 

GREER 1 - 4 MINERAL CLAIMS 

INTRODUCTION 

A reconnaissance program in search of uranium was 
commenced during summer 1977. Research noted a reference to lignite, 

sandstone and conglomerate on the Nechako River. (G.S.C. Memoir 69, p306) 

Examination of the topographic, geological and aeromag- 

netic maps in the Mt. Greer area indicated the possibility of Tertiary 

basins lying on the paleosurface of the Topley intrusives. This was 
considered a reasonable target f o r  uranium exploration and a reconnais- 

sance was done using a McPhar TC-33A scintillometer to take readings 

from a Bell 3 B-1 helicopter. Readings up to three times background 

were obtained along rhyolite ridges and the ground was staked as the 
GREER claim group. 

Geological mapping and geochemical sampling was under- 

taken to assess the merits of the claim group. 

CLAIMS REGISTER 

Claim Record No. 

GREER 1 1263 

GREER 2 1264 

GREER 3 1265 

GREER 4 1266 

Recording Date No. of Units 

July 27,1978 15 

July 27,1978 20 

July 27,1978 20 

July 27.1978 20 
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ACCESS AND TOPOGRAPHY 

The claims are located on the west slopes of Mr. Greer 

and lie immediately east of the Nechako River, (see Figure 1). The 

Kenney Dam road, reached by following Nechako Avenue south from 

Vanderhoof, passes through the south east corner of the claim group. 

Distance from Vanderhoof is approximately 60 kilometres. Logging 

roads provide easy access to the central portion of the claim group. 

The peak of Mt. Greer lies just east of the property 
at an elevation of 1254 metres. The Nechako River flows north and 

north east past the west and north boundaries of the claims at an 

elevation of 700 metres. 
to the Nechako River except in the south east portion where drainage 
is to the south east into Greer Creek. 

General slopes on the property are westerly 

The surface topography consists of north east trending 

ridges separated by somewhat swampy valleys. The terrain has been 

shaped largely by the north east flow of continental glaciation. 

exposures have generally been eroded to a fresh surface and only rarely 
are occurrences of the pre Tertiary paleosurface exposed as outcrop. 

Rock 

Flat lying basalt flows cap Mt. Greer and some of these 
occur as abrupt outcrop faces along the east boundary of the property. 
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GEOLOGY 

Regional geology is described in G.S.C. Memoir 324 

Nechako River Map Area. 

shown on Maps I and I1 included in this report. 
The results of mapping on the property are 

TABLE OF FORMATIONS 

TERTIARY 
6 Basalt 

5 Rhyolite, Rhyolite Tuff 

4 Dacite, Dacite Porphry, Siliceous Dacite, Vesicular Dacite 

Unconformity 

CRETACEOUS 

Topley Intrusives 

3 Granodiorite, 3a Diorite 

3b Granite, 3c Biotite Feldspar Porphry. 
Intrusive Contact 

JURASSIC OR OLDER 

2 Andesite and/or Basalt 

1 Gneiss 



ROCK TYPES 

JURASSIC AND/OR OLDER 

Gneiss 

Small outcrops along t h e  logging road i n  t h e  no r th  w e s t  

po r t ion  of GREER 2 c o n s i s t  of granular  qua r t z  b i o t i t e  gne iss .  

very s m a l l  exposures were found and t h e  ex ten t  and t r u e  n a t u r e  of 

t h e  rock i s  unknown. It appears  t o  be in t ruded ,  and p a r t i a l l y  dig- 

e s t ed  by d i o r i t e  of t h e  Topley i n t r u s i o n s .  

Only 

Andesi te  and/or  Basa l t  

Logging roads have exposed a s m a l l  a r ea  of a n d e s i t i c  

vo lcan ic s  near  t h e  no r th  boundary of GREER 2 which are similar i n  

appearance t o  vo lcan ic s  of Triassic o r  J u r a s s i c  age  i n  o t h e r  p a r t s  

of B r i t i s h  Columbia. 

The rock is f i n e  gra ined ,  gene ra l ly  dark green,  wi th  

ep idote  developed i n  some a reas .  The upper exposures,  s l i g h t l y  

e a s t  of t h e  main road c u t  are f r a c t u r e d  and f e ldspa th i zed  and con- 

t a i n  minor p y r i t e  and cha lcopyr i t e  mine ra l i za t ion .  It is assumed 

t h e  f e l d s p a t h i z a t i o n  is due t o  i n t r u s i o n  of one of t hese  phases of 

t h e  Topley i n t r u s i v e s .  

Near t h e  common corner  of GREER 1, 2 and 3 vo lcan ic s  

are r e c r y s t a l l i z e d  and in t ruded  by g r a n i t e  dykes. 



- 5 -  

CRETACEOUS 

Topley I n t r u s i v e s  

F a i r l y  ex tens ive  exposures of i n t r u s i v e  rocks were 

found on t h e  proper ty .  Actual i n t r u s i v e  r e l a t i o n s h i p s  were 

r a r e l y  seen,  t h e  b e s t  example being a t  t h e  common corner  of 

GREER 1, 2 and 3 .  

The d i o r i t e  is a dark grey equigranular  medium grained 

rock,  genera l ly  f r e s h  i n  appearance. A few exposures show prom- 

i n e n t  b i o t i t e  and hornblende and a r e  somewhat coa r se r  grained 

than usua l .  

The rocks c l a s sed  a s  g ranod io r i t e  appear t o  be a phase 

of t h e  d i o r i t e .  They are perhaps younger and more widespread than 

t h e  d i o r i t e .  They a r e  gene ra l ly  medium gra ined ,  massive and f r e s h .  

Gran i t e  dykes occur i n  t h e  no r th  west corner  of GREER 2. 

These are f i n e  t o  medium gra ined ,  pink i n  co lo r ,  and c o n s i s t  prim- 

a r i l y  of pink o r t h o c l a s e  and qua r t z  w i th  r e l a t i v e l y  l i t t l e  horn- 

blende. 

Near t h e  middle of t h e  no r th  boundary of GREER 2 ,  two 

small  exposures of b i o t i t e  f e ldspa r  porphyry were found. These 

are similar i n  gene ra l  appearance t o  rocks of t h i s  type  i n  t h e  

Babine Lake area b u t  exposures a r e  too r e s t r i c t e d  t o  even g ive  an 

idea  of t h e  n a t u r e  of t h e  occurrence.  

In t h e  south p a r t  of GREER 2 a s i n g l e  small outcrop of 

grey b i o t i t e  f e ldspa r  porphyry i s  thought t o  be r e l a t e d  i n  comp- 

o s i t i o n  and probably age.  

a near  su r face  i n t r u s i o n  o r  even a su r face  flow. 

This  occurrence however may be p a r t  of 
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TERTIARY 

Dacite, Dacite Porphyry 

Daci te  outcrops are found near  t h e  common corner  of 

GREER 1, 2 and 3 .  

grained.  

looking fragments w a s  found i n  a stream channel 773 metres no r th  

of t h e  common pos t  of GREER 1, 2 and 3 .  The flowbanding was d i s -  

placed around some of t h e  fragmentals .  Two pe t rographic  r e p o r t s  

desc r ib ing  d a c i t e s  from t h e  south  p a r t  of GREER 3 a r e  included as 

Appendix I. 

The rock i s  l i g h t  grey coloured and very f i n e  

An outcrop of d a c i t e  showing flowbanding wi th  s i l i c e o u s  

Rhyoli te ,  Rhyol i te  Tuff 

Rhyol i tes  on the  claim group a r e  reddish  pink. The 

t e x t u r e  i s  very f i n e .  

bands of d i f f e r e n t  colour  and t e x t u r e ,  and i s  more no t i ceab le  on 

a weathered su r face  than on a f r e s h l y  broken su r face .  I n  t h e  

r h y o l i t e  t u f f ,  qua r t z  and f e ldspa r  ( e s p e c i a l l y  k-felds)  a r e  t h e  

most common type of phenocryst .  

r h y o l i t e  t u f f  were found. 

t h e  very numerous gas  c a v i t i e s .  

Flow banding i s  common. It shows up as 

A few outcrops of scor iaceous  

The rock i s  h igh ly  v e s i c u l a r  due t o  

Basalt 

Basalt outcrops on GREER are found along t h e  eastern 

edge of t h e  claim group. 

i n  colour .  

The rock i s  f i n e  grained and dark  b lack  

Some amygdaloidal b a s a l t  ou tcrops  were a l s o  found. 
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STRUCTURES AND RELATIONSHIPS 

The Topley Intrusives appear to have invaded country 

rocks consisting of Jurassic or older volcanics and possibly gneissic 

terrain of much greater age. Intrusion occurred in several stages, 

probably closely related, but resulting in development of diorite, 

granodiorite and granite. Late stages appear to have produced dykes 
following fracture systems in older rocks, including earlier stages of 
the intrusive, and feldspathization of some of the volcanics. 

The period of intrusion was followed by uplift 

(G.S.C. Memoir 3 2 4 ,  p 4 9 )  and extensive erosion. The Topley Intrusives 
were exposed and partially eroded. 

During Tertiary times eruption of acid volcanics under 
explosive conditions deposited obsidian, rhyolite and tuff, together 

with dacite and trachytic volcanics on the erosion surface. On the 

claim group beds of coarsely fragmental nature have been found in close 
proximity to exposures of older volcanics intruded by granitic dykes. 

In only two locations however has the eroded granitic surface been 
found in outcrop. 

It is possible sediments were deposited within some of 
the basins in the pre Tertiary surface but, although fragments of 

lignite have been found along the Nechako River west of the property 

no Tertairy sediments have been located. 

Faulting, trending almost north, is indicated by north 

trending air photo linears and fault zones found in outcrops of Tertiary 

volcanics. Direction and amount of movement are unknown. It is possible 

these are old fault zones and only the latest movements have affected the 

Tertiary deposits. 
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GEOCHEMISTRY 

Purpose 

Soil and stream sampling were undertaken to cover the 

claim group on a reconnaissance scale in an attempt to find indications 

of uranium mineralization. Two of the silt samples taken in 1978 

showed anomalous amounts of copper and as a result samples were run for 

uranium, copper and molybdenum. 

Method 

Soil samples were collected at somewhat irregular int- 
Silt samples were ervals along the lower slopes of most main ridges. 

collected where creeks were encountered. These samples were hung to 

air dry as much as possible and then shipped to Chemex Labs Ltd., 

North Vancouver, for processing. 

Uranium determinations are by fluorimetric analysis 

while copper and molybdenum determinations are total extractions and 

atomic absorption determination. 

Results 

Geochemical results for Uranium, Molybdenum and Copper 

values are shown at sample sites on Maps I and I1 with this report. 
Except for a few samples anomalous for copper and a few slightly anom- 

alous for uranium, no significant anomalies are indicated. 

On GREER 1 sample 79 TAC 59 in the south west corner is 

slightly anomalous (11.5 ppm) for uranium and above background for copper 

( 4 4  ppm). 
apparently no outcrop was seen. 

No other significant values were obtained in the area and, 

The values do not appear to be important. 
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Along t h e  east boundary of GREER 1, 79 TAC 18 and 23 run 

These va lues  11.5 and 32 ppm U r e spec t ive ly .  

a r e  r a t h e r  low and widely separa ted ,  however, they occur on t h e  east 

s i d e  of a r h y o l i t e  t u f f  r i d g e  i n  L i i e  v i c i n i t y  of a probable  no r th  

t rending  f a u l t  and may have s i g n i f i c a n c e  i n  l i g h t  of t h e  geo log ica l  

s t r u c t u r e .  

78 TAC 446 ran 24 ppm U .  

Across t h e  boundary i n  t h e  w e s t  po r t ion  of GREER 2 

samples 78 TAC 442, 79 TAC 4 ,  79 TAC 158 a t  15, 18 and 15 ppm U respec- 

t i v e l y  appear t o  be  a cont inua t ion  of the anomalous v a l u e s  i n  e a s t e r n  

GREER 1. 

I n  t h e  n o r t h  e a s t  p o r t i o n  of GREER 2 sample 79 TAC 114 

ran 12 ppm U and 78 TAC 465 r a n  9.5 ppm U. 

separa ted  and no favourable  geo log ica l  s t r u c t u r e  is known. Samples 79 

TAC 112 (46 ppm) 79 TAC 128 (66 ppm) 79 TAC 127 (32 ppm) 78  TAC 465 

(660 ppm) and 78 TAC 466 (196 ppm) i n d i c a t e  above background copper 

va lues  over  a wide area. 

obtained . 

These a r e  very widely 

Only very  low va lues ,  1 - 4 ppm Mo, were 

On GREER 3 79 TAC 3 (14 pprn U) and 79 TAC 262 

(5.5 ppm U) conta in  290 and 46 ppm Cu a s  w e l l .  

from 79 TAC 263 which r an  13.5 ppm U and 200 pprn Cu. 

t h e  v i c i n i t y  of small outcrops of b i o t i t e  f e l d s p a r  porphyry and may 

warrant  f u r t h e r  search ,  p r imar i ly  f o r  copper. 

These are upstream 

The va lues  are i n  

About 600 metres no r th  of t h e  south  w e s t  corner  of GREER 

3 79 TAC 95 and 96 r an  27 and 9 pprn U; 5 and 10 ppm Mo: 182 and 94 ppm 

Cu re spec t ive ly .  

These va lues  occur a long t h e  no r th  t rending  f a u l t  zone 

near  a p o i n t  where s c i n t i l l o m e t e r  count reached 400 cps l o c a l l y .  
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To the north near the fault zone 79 TAC 212 ran 11 ppm U 

and 58 ppm Cu. 

On GREER 4 sampling is more sparse due to difficulty of 

access. 79 TAC 202, near the centre of the south boundary ran 16 ppm U 
5 ppm Mo and 192 ppm Cu. 79 TAC 201 to the south (215 metres) ran 6.5 

U, 1 Mo, 42 Cu. The nearest outcrops are of granodiorite. The area 

may warrant further prospecting. 

Silt sample 79 TA 7, midway along the east boundary of 
GREER ran 18 U, 2 Mo and 40 ppm Cu. This is near a basalt outcrop but 
whether it is near the base of a small basalt cap can only be determined 

by more detailed mapping. To the north west (400 metres) silt 79 TA 6 
ran 26 ppm U, 1 Mo; 40 Cu. 
iled prospecting. 

The area would appear to warrant more deta- 

Near the north boundary 79 TAC 180 ran 24.5 ppm U, 1 Mo; 

22 cu. 

Mineralization 

No significant uranium mineralization was located on the 

property. In the northern part of GREER 4 an area is indicated where 

readings of up to 300 cps were obtained. In the south west corner of 
GRGER 3 counts up t o  400 cps were recorded near small dacite outcrops. 

In the north west portion of GREER 2 weak feldspathization with a little 

pyrite, chalcopyrite mineralization was located. 

To the west of this mineralization a float fragment of 

Tertiary rhyolite tuff was found which locally gave anomalously high 

readings. 
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RECOMMENDATIONS 

No zone of apparent economic interest has been located 
by work done to date. 

indicate a zone along the common boundary of GREER 1 and 2 somewhat 

anomalous for uranium and in the vicinity of the north trending fault 

which should be investigated in more detail. 

portion of GREER 3 relatively high scintillometer counts and samples 

anomalous in U, Mo and Cu indicate a second zone of interest along the 
fault. 

Widely spaced samples and reconnaissance mapping 

To the north in the west 

The area lying east of the weak pyrite chalcopyrite 

mineralization is in the vicinity of biotite feldspar porphyry intrusives 

and silt samples anomalous for copper. 

These three indicated zones should be soil sampled on 

tape and compass grids and mapped geologically in more detail. 
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COST STATEMENT 

The following tabulation of expenditures is provided as 

part of this report. 

G. Cohoon August 8-22, 1978 
14 days @ 1500./month 

14 days @ 880./month 

14 days @ 1100./month 

25 days @ 1100./month 

25 days @ 1100./month 

5 days (3 1100./month 

5 days @ 1100./month 

4 days (3 lOO./day 

H. Awmack August 8-22, 1978 

B. Jacques August 8-22, 1978 

A. Stanta June 3-28,1979 

B. Rode June 3-28, 1979 

H. Awmack June 5-10, 1979 

M. Seifert June 5-10, 1979 

C. Stephen June 6-10,1979 

Food and Camp Supplies 

1978: 
1979: 

3 men x 14 days x $lO./day 
2 men x 26 days x $lO./day 
2 men x 5 days x $lO./day 
1 man x 4 days x $lO./day 

$ 700.00 

410.00 

515.00 

917.00 

917.00 

183.00 

183.00 

400.00 
$ 4,225.00 

420.00 
520.00 
100.00 
40.00 - 

1,080.00 
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Truck Rental and Operation 

1978: 14 days @ $660./month 

1979 25 days @ $660./month 

Geochem Cost 

1978: 12 silts for U, Mo, Cu @ $4.45 

5 rock geochem U, F1, Th @ 6.50 

1979 39 silts for U, Mo, Cu @ 4.45 

1 rock geochem U, Mo, Cu @ 6.50 

247 soils for U, Mo, Cu @ 5.10 

Total 

$ 310.00 

550.00 

$ 860.00 

53.00 

32.00 

173.00 

6.00 

1,260 .OO 

$ 1,524.00 

Respectfully submitted, 

J.C. Stephen Explorations Ltd. 

jjyL* J.C. Stephen 

$ 7.689.00 

JCS/ms 
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PETROGRAPHIC REPORTS 



JAMES VINNELL. Maneper 

JOHN G. PAYNE. Fh.D.  Geoloaisr 

Report f o r :  Angie Stanta,  
c/o J.C.Stephen Expl., 
General Delivery,  
Vanderhoof, B.C. 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. 6.C. 
VGX IJO 

PHONE (6041 533-1155 

Invoice 1661 

Samples1 79 ASG 9-9, 9-11 

Sample 9-9 i s  a porphyr i t ic  vo lcanic  rock with p lae ioc lase  and 
b i o t i t e  phenocrysts i n  a groundmss of fe ldspars ,  with 
abundant K-feldspar. Quartz  is very minor. Thus the  
rock i s  a f i n e  grained equivalent  of a monzonite t o  
syenodior i te .  Vesicles  i n  the  rock a r e  p a r t l y  f i l l e d  
w i t h  z e o l i t e s  and l e s s e r  montmorillonite? 

Sample 9-11 is a s i l i c e o u s  porphyr i t ic  daci te ,  with plagioclao. 
phenocrysts s t rongly  a l t e r e d  t o  K-feldspar i n  a very 
var iab le  s i l i c e o u s  groundmass. 

Both rocks :ire flows, w i t h  a groundmass c rys t a l l i zed  from 
nigmo. Sample 9-11 may have a groundmnss r ec rys t a l l i zed  i n  p a r t  
a t  l ea s t  from volcanic  glass, and possibly r e c r y s t a l l i z e d  under 
contzct  metnmorphism of low metamorphic grade. In  sample 9-9, a 
f a i n t  f l w  f o l i a t i o n  and flow banding i s  defined by d i s t r i b u t i o n  
of semi-opaque minerals,(hematite and Ti-oxide). 



79-ASG 9-9 PorphyriiAc u t i t e  

phenocrysts 
p lac ioc lase  1520% 
b i o t i t e  5 
a p a t i t e ,  quar tz  &- 1 
opaque 1 

groundmass 65-70 
ves i c l e s ,  amygdules 5 

Flnqiocl.nse phenocrysts occur ind iv idua l ly  o r  i n  clusters3 1 g r a i n  
s i ze  r:jnEes from 0.5 t o  2.5 mn. Most a r e  subhedral and A fow have 
broken, i r r e w l a r  borders. A few a r e  s t rongly  concent r ica l ly  zoned 
f rom t i n y  cores of An34 t o  r i m s  of An261 o ther  gra ins  are  unzoned, 
w i t h  conipositions near  An24-26. Grains a r e  f resh  t o  very s l i g h t l y  
a l t e r e d .  

B i o t i t e  forms eqant t o  very elonegate l a t h s  from 0.5 t o  1.5 mm 
lone; pleochroism is very s t rong  from l i p h t  hrowi? t o  vory dark brown. 
Some l a t h s  appear t o  be p a r t l y  resorbed by the  groundmass. 

Apat i te  forms needles up t o  1 mm long, mahy included i n  placio- 
cla.ne cr:-ains, 

Quar tz  forms R very f e w  a.neular fragments up t o  0.8 mm long, 
Opaque forms gmins up t o  0.6 mm ion: w i t h  ragged borders,  com- 

monly a l t e r e d  t o  hematite.  Bome i e  m a p e t i t e .  Other g ra ins  a r e  sub- 
hedi -a l  t o  euhadrsl  w i t h  cubic and hexagonal ou t l i nes ;  these  a r e  about 
0.1 mrn ncross .  Some of t h i s  appear6 t o  be pyr i te .  One opaquo patch 
containu an i r r e w a a r  z i rcon  w a i n  0.05 mn across .  

t r i c  zonesi its o r i g i n a l  composition is unknown. The ou te r  zone 
appears t o  be very f i n e  grained clay, and t h e  inner  zone f i n e  grained 
s e r k c i t e  with l imonite  s t a i n .  

5.ncllcntes t h a t  much of t h i s  i s  K-feldspar. No quar tz  vms recognized. 
Feldspar f orns equsnt anhedral  pra ins  averatQiiig 0.01-0.02 mm across ,  
'I'hrouch t h e  Croundrnass are wispy ac i cu ln r  gra ins  or apgregfltos of 
h e r l n t i t e  *iKd/or Ti-oxide avora.fling 0.05-0.10 nm lon?. Thane def ine  
a. f n i n t  flow foll.crt5.on. As well, i r r e g u l a r  ppltches 0.005 mm i n  s i z e  
of -tho same srmi-opnque minernls a r e  sca t te red  i n  the  ,oroundr,lass. A 
weak f 1 . 0 ~  h?ndine occurs i n  much o f  the  sanple; t h i s  is defined mainly 
by var in t ion  i n  content o f  semi-opaque i n  bands 0.05 t o  0.15 mm th ick .  
Flow f o l i a t i o n  i s  s t rongly  contorted i n  much of t h e  sample; t h i s  is 
probably a pr imary fea ture .  

Irre,gular ves i c l e s  and amyfrdulas up t o  10-15 mm long occur 
throughout the  rock. Kost  smal le r  ones a r e  filled ivith z e o l i t e  with 
the  followinp: proper t ies :  low R. I. (much l e s s  tlcrn qua r t z )  , low 
bi ref r insence  (0.005), length-slow, f ibrous  t o  r a d i a t i n g  aggrepates ,  
g r a i n  s i z e  0.1 nm. Larger ones contain t h i a  z e o l i t e ,  and i n  the  
centers  an  extremely f i n e  grained 90.005 mm) a g y r e p t e  of montmoril- 
l o n i t e ?  w i t h  t h e  proper t ies :  low b i re f r ingence  (nearly i s o t r o p i c ) ,  
low r e l i e f  (R.I. l e s s  than  z e o l i t e ) ,  l i g h t  brown color.  

and in wispy fracture-filling ve in l e t s .  

Gne phenocryst 0.8 mm across  is s t ronply  a l t e r e d  i n  two concen- 

The groundmass cons is t s  mainly of fe ldspar ;  tho  s ta ined  block 

Limonite forms i n  a few patches i n  t h e  groundmaas and i n  amygdules, 
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phenocrys ts 

Ti-oxide,  opaque 3% 
p l a g i o c l a s e  15% (mainly altered t o  K-feldspar ,  lesser  q u a r t z  

and minor b i o t i t e )  

groundmass aa-a5$ 
P l a g i o c l a s e  forms s c a t t e r e d  phenocrys ts  from 0.5 t o  1 mm i n  s i z e .  

Most  a r e  a l t e r e d  t o  K-feldspar  as  f i n e  g ra ined  a g g r e g a t e s  wi th  e x t i n c -  
t i o n  n o t  q u i t e  p a r a l l e l .  I n  some f i n e  gra ined  q u a r t z  occurs  in te rgrown 
w i t h  o r  i n  pa tches  i n  t h e  f e l d s p a r ,  Coarser  pa t ches  of q u a r t z  from 
0 . 0 5  t o  0.15 mm i n  s i z e  occur i n  some phenocrys ts ,  and a few of t h e s e  
a l s o  c o n t a i n  b i o t i t e ,  

Ti-oxide wi th  d isseminated  opaque forms pa tches  up t o  0.5 mm 
a c r o s s .  The opaque may be i n  p a r t  magnet i te  ( t h e  rock i s  s l i g h t l y  
t o  moderately magne t i c ) ,  o r  mainly leucoxene. Gra in  s i z e  i s  less 
t h a n  0 .02  mm. 

i n  g r a i n  s i z e  and mine ra l  composition. F i n e r  g ra ined  pa tches  c o n t a i n  
more f e l d s p a r  ( b o t h  p l a g i o c l a s e  and K-fe ldspar )  t h a n  c o a r s e r  pa t ches  
which  c o n t a i n  more q u a r t z  and opaque, B i o t i t e  occurs  i n  i r r e g u l a r  
pa t ches  up t o  a few mm a c r o s s  in te rgrown w i t h  q u a r t z ,  f e l d s p a r ,  and 
opaque. Gra in  s i z e  ranges  from 0.003 t o  0.015 mm. Most pa t ches  have 
i r r e g u l a r  g r a d a t i o n a l  bo rde r s ,  b u t  one q u a r t z - r i c h  pa t ch  1 mm a c r o s s  
has  s h a r p e r  rounded borders .  The o r i g i n  of t h e  patchy t e x t u r e  is 
probably primary i n  a f a i r l y  v i scous  s i l i c e o u s  f low u n i t .  Some 
r e c r y s t a l l i z a t i o n  may have occurred ,  perhaps under c o n t a c t  metamorphic 
c o n d i t i o n s ,  b u t  t h i s  would n o t  be necessary  t o  produce t h e  p r e s e n t  
t e x t u r e s .  F e a t u r e s  sugges t ing  r e c r y s t a l l i z a t i o n  a r e  t h e  t e x t u r e  of 
b i o t i t e  i n  some pa tches  where i t  i s  abundant ,  and of t h e  c o a r s e r  
g r a i n e d ,  quartzrr ich pa t ches .  

C h l o r i t e  forms a few pa tches  of f i n e  grains  0.05-0.1 mm across 
in te rgrown wi th  q u a r t z ,  minor a p a t i t e ,  and muscovite.  A p a t i t e  forms 
a few g r a i n s  from 0 .05  t o  0 . 2  mm long.  One muscovite grain i s  0 .1  
mm a c r o s s .  Ti-oxide forms s c a t t e r e d  f i n e  pa t ches  up t o  0.10 mm a c r o s s ;  
t h e s e  may be of t h e  same o r i g i n  as  t h e  c o a r s e r  pa t ches  desc r ibed  
above. Z i r con  forms a few euhedra l  p r i s m a t i c  grains 0.1 mm long ,  
some surrounded p a r t l y  by opaque and b i o t i t e .  

nated opaque as i n  t h e  pa t ches  desc r ibed  above. Z i r con  is common i n  
t h e s e  zones as a n h e d r a l  t o  subhedra l  grains 0.05-0.08 mm long.  

A vein le t  of quartz-muscovite w i th  a narrow a l t e r a t i o n  h a l o  
(bleached i n  hand sample) c u t s  a c r o s s  t h e  rock;  g ra in  s i z e  is up 
t o  0.15 mm. 

The groundmass has  a very  patchy i r r e g u l a r  t e x t u r e  w i t h  v a r i a t i o n  

The rock i s  cu t?  by d i scon t inuous  v e i n l e t s  of Ti-oxide and d issemi-  
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