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The QFP claims are located i n  the Fraser Plateau o f  cent ra l  B r i t i s h  
C o l M i a .  

Access t o  the property i s  v i a  the Nazko road t o  Marmot Lake, from there 
t o  the Baezaeko River v i a  the Michel le Creek and Cog l i s t i ko  River 
logging roads, a distance o f  about 120 krn west from Quesnel. 

The te r ra in  i s  t y p i f i e d  by r o l l i n g  forested h i l l s  and plateaux which are 
extensively covered by g lac ia l  d r i f t .  Annual r a i n f a l l  i s  s l i g h t  t o  
roderate, and drainages are ccnmnly in te rmi t ten t  and swampy. Lodgepole 
pine i s  the dcminant t r ee  type w i th  lesser amounts o f  Douglas f i r  
occurring on dry  slopes and spruce growing along creeks and swa-rips. 
Underbrush i s  scant and consists primari 1 y o f  a lder  and various species 
of  wil low. 

The QFP claim was staked on August 17, 1989 and the  QFP2 c la im was 
staked on Novmber 2, 1990. A1 1 work on the proper ty  was performed by 
the author. 

(3 A t o ta l  o f  6 rock, 4 s i l t  and 14 s o i l  smples were col lected. The 
base1 ine  was extended 0.55 km and an addi t ional  2.15 km o f  cross1 ines 
were established. A l l  l i n e s  were located uslng a powersaw and were 
marked wi th  p ickets  chained f o r  slope corrections. P ickets  were placed 
every 25 m. Approximately 6 hectares o f  the g r i d  area was geolog ica l ly  
mapped and prospected. A l l  the work described i n  t h i s  report  was 
performed on the QFP and QFP 2 claims. 

A petrographic study and report  was prepared on 5 rock specimens 
col lected frm various pa r t s  o f  the property. 

I 
A Ter t iary  (Eocene) q u a r t z - l i m n i t e  (a f t e r  p y r i t e ) - p y r o l u s i t e  bearing 
quartz eye r h y o l i t e  porphyry, underlying the cen t ra l  po r t i on  o f  the 
claim, has intruded, a1 tered and mineral ized sedimentary rock be1 ieved 
t o  be par t  of  the "basementw S t i k i n i a  Terrane, presunably the Hazelton 
Group. 

I 
I There i s  a po ten t ia l  f o r  a bulk tonnage, low grade precious metal 

deposit t o  occur on the QFP property. 
I 

1 Regional Geology 

The QFP claims are s i tua ted  i n  the Intermontane B e l t  o f  cent ra l  B r i t i s h  
Colunbia and are under la in by a basement o f  i s l and  a rc  volcanics and 
sediments belonging t o  the middle Jurassic Hazelton Group, which 
const i tutes most o f  the S t i k i ne  Terrane. 

i i  

Late Cretaceous t o  ea r l y  T e r t ~ a r y  graben s t ructures are i n - f i l l e d  w i t h  
t e r r e s t r i a l  lacust r ine and f l u v i a l  deposits. A l l  o f  t he  above are 
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overlain by subaerial volcanics ranging f ran Eocene (Ootsa Lake Group) 
to  Recent (unnamed) i n  age. 

Property Geology 

Less than 1% o f  the property appears to  be underlain by outcrop; the 
balance i s  covered by a thick mantle of g lac ia l  t i l l. 

A quartz eye rhyo l i t e  porphyry underlies the central port ion o f  the g r i d  
between L8800 E and L9200 E, m s t l y  north o f  the baseline and over a 
distance o f  a t  least  300 m. 

The un i t  i s  traversed by nunerous quartz veins ranging i n  thickness fran 
a few mn t o  several an. The veins are for  the most part  mi lky white and 
contain no v i s i b l e  sulphides or other minerals. Sane pyrolusi t e  occurs 
along these and other fractures and seems t o  precede the quartz veins. 
No stockwork types o f  veins were seen wi th in the porphyry. The veins 
are ubiquitous but general 1 y spaced metres apart. A dominant and 
subordinate set o f  veins was observed i n  the large outcrop occurring on 
L8800E: they trend 075163 NN and 045185 W, respectively. 

Quartz "eyesw are abundant and are usual 1 y less than 5mn across. They 
are generally clear t o  s l i gh t l y  greyish i n  colour. 

Finely disseminated 1 inwnite and h m t i  t e  (<0.5%) i s  found throughout 
the porphyry and i s  be1 ieved to  be derived from pyr i te.  The grains are 
general 1 y Imn t o  2 mn i n  size. 

A chert pebble conglanerate uni t ,  with interbeds of orthoquartzite and 
qreywackelgrit, occurs as a roof pendant over the rhyo l i te  porphyry and 
forms the s m i t  o f  a knol l  located at the centre of the QFP claim. The 
chert c lasts are mainly white, grey and black i n  colour, and the g r i t  
uni ts  are general 1 y grey to  black. 

Buff to  creamy white and grey epithermal quartz veins, plus minor 
ca lc i te  and l imonite, are seen loca l ly  w i th in  the conglanerate. One 
minor speck of tetrahedri te? was observed i n  f l o a t  las t  year, and a rock 
smple (#793) assayed i n  excess of 3 g l t  gold. Minor epithermal s ty le 
quartz i s  found as f l o a t  within the porphyry west of the s m i t  near 
L91 OOE. 

Sub-crop and a considerable amount of f loa t  o f  shale, s i l ts tone and t u f f  
was found between L9400E and L9500E f ran 10,200N t o  10,400N. This 
material i s  Identical t o  that found along the road 300 m south o f  the 
baseline. The u n i t  i s  th in ly  bedded and extremely f r iab le ,  sane 
carbonate occurs along fractures. Most o f  the material north o f  the 
baseline appears t o  be glacial  1 y transported, but since the glacial  
trend observed here i s  c lear ly  frcm SW t o  NE, the outcrop along the road 
i s  not the source but probably scme location several hundred metres west 
of i t  buried under t i l l .  





Just east of L9500E and between 10,200N and 10,250N are several sub- 
crops or g lac ia l  1 y transported pieces of hornf e l  s. M i  nor d i  sseminated 
p y r i t e  and pyr rhot i te  i s  present. This rock i s  c lear ly  derived from the 
t h i n  bedded sediments described above. 

Several subcrops o f  a buff weathering feldspar porphyry dyke un i t  occur 
i n  r oo t f a l l s  interspersed with the shale and i s  centered about L9450E X 
10,300N. This i s  the same porphyry dyke found cross-cutt ing the shale 
along the road south o f  the baseline. No hornfels was found adjacent to 
the dykes a t  e i ther  location. 

A petrographic report found i n  Appendix I11 at the back o f  t h i s  report 
gives a m r e  deta i led description o f  some o f  the l i tho log ies  described 
above. 

Geochemistry 

Fourteen so i l ,  four s i l t  and s ix  rock sarrples were collected on the gr id  
and i n  various locations on the claims. 

The samples were analyzed by IPL International Plasma Laboratories Ltd. 
o f  Vancouver, B.C. A l l  smples were analyzed f o r  30 elements using I C P  
instrunentation; gold was analyzed by atomic absorption for  so i l  and 
s i l t  s q l e s  and by f i r e  assay preconcentration and atomic absorption 
f i n i s h  for rock samples. A ccrnplete description of techniques i s  
provided i n  Appendix 11. 

I 
F ie ld  Procedures 

I 

Soi l  samples were collected at 25 m intervals along t w o  lines spaced 50 
m apart. The average ssnple depth was about 30 an. The so i l  was 
collected using a shovel and stainless steel trowel and placed into 
gusseted k ra f t  paper envelopes. 

S i l t  samples were collected using a trowel and s imi la r ly  placed into 
paper envelopes. Rock smples were collected using a geological h m r  
t o  break the samples before placing them in to  p l as t i c  bags. 

Interpretat ion 

The so i l  sanples were collected on l ines 9450E and 9500E (see f igure 4 ) .  
The object was t o  explore for  the source of the highly altered and 
geochmi ca l l  y ananal ous f 1 oat boulders found along the roadcut. These 
highly altered boulders were g lac ia l l y  transported from a source to  the 
southwest, but s o i l  geochemistry seems to be an inef fec t ive  tool as the 
overburden appears t o  be too thick over the apparent source area(s).  
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S i l t  samples were collected where possible. Drainages are scarce or 
absent, and most are seasonal a t  best. No s igni f icant  values were 
obtained; h ighly ananalous manganese occurs i n  sanple 501, but t h i s  
sample contained considerable organic materi a1 . 
The rock samples were generally low i n  a1 1 metals. Sap le  801 yielded 
105 ppb Au and 806 ppn As and sample 802 ran 122 ppn As. A1 1 rocks 
showed a s l  ight  enhancement i n  Sb levels. 

The locat ion o f  the rock samples i s  shown on Figure 3--GEOLCGY, and a 
description o f  the sanples i s  provided i n  Appendix I. 

1. Additional mapping has increased the extent of the rhyo l i te  
porphyry t o  the west and has indicated that m r e  sediments underly 
the g r i d  between the road and the edge o f  the rhyol i te .  

2. Soi l  sanpling f a i l s  to  be a useful method o f  prospecting to  trace 
the source o f  the a1 tered and mineralized boulders found i n  the 
t i l l  along the logging road. 

1. A picket survey l i ne  should be run along the logging road wi th  
stat ions every 25 m, or less, to establ ish control for  mapping and 
sampling the mineralized f l oa t  and t o  establish the extent o f  
g lac ia l  smearing, based on the known l i tho log ies  that outcrop up- 
i ce  from the road. 

2. Pending the success of the sml inglmapping progrm along the road, 
the picket l i n e  could be so i l  sanpled since the roadway cuts a t  
least 1 metre in to  the overburden. 

3. An induced polar izat ion survey should be run over the baseline t o  
test  f o r  the source of the intensely kaolinized and p r e s m b l y  
sulphide-bearing (at depth) f l oa t  seen i n  the roadcut. 

Vancouver, f3.C 
June 12, 1991 



STATEMENT OF COSTS 

Labour : John Nebocat - Oct. 31, Nov. 1, Nov. 3, 1990; 
May 8-15, June 10-12, 1991 

14 days @ $200.00/day $ 2800.00 

Sherry1 Nebocat - Oct. 31, Nov. 1, 3, 1990; 
May 8-15, 1991 

11 days @ $80.00/day $ 880.00 

Analyses: 24 Au/ ICP analyses @ 
$ 1 2 . 0 0 1 s ~ l e ;  6 rock prep. 
@ $3.25/s~mple and 18 so i l  
prep. 8 $ 1 . 0 0 1 s ~ l e ,  plus 
7% GST $ 348.29 

Petrographic: t h i n  section preparation $ 50.00 
report $ 300.00 

Food & -7ies: $ 150.00 

TOTAL $ 4628.29 



STATEMENT OF QUALIFICATIONS 

I, John Nebocat, residing a t  #13 - 230West 14th. Street, North 
Vancouver, B r i t i s h  Colunbia, declare that: 

1. I am a geologist and have been arployed i n  mineral exploration and 
earth science studies wi th industry and goverrment since 1973. 

2. I obtained a diploma i n  Mining Technology f r an  the B r i t i s h  
Colunbia I n s t i t u t e  of Technology i n  1974. I n  1984 I graduated 
from the Montana College of Mineral Science & Technology wi th  a 
Bachelor's Degree i n  Geological Engineering (Honours). 

3. I am a registered Professional Engineer w i th  the Association o f  
Professional Engineers of B r i t i s h  Colunbia. 

4. I c a r r i e d o u t t h e w o r k d e s c r i b e d w i t h ~ n t h i s r e p o r t  
' 6 t G c c r ~ , c  

6' ~ E S S I ~ ~ - -  eo +--e 
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0 I: J. N E B O C A T  



APPENDIX I 

Rock, Soil and Silt Sample Results and 
Descriptions of Rock Sanpl es 



2036 Colum
bia Street 

Vancouver, B.C. 
Canada V5Y 3E1 
Phone (604) 879.7878 
Fax 

(6041 879-7898 

-
 m

m
m

m
m

 
Y

V
V

Y
V

 
m

m
m

m
 

Y
 

Y
 

Y
 

v 

*
a

m
-

 
N

m
o

r
 

v
m

~
 

m
m

m
m

 
-
7
-
 

P
o

a
u

 
.

.
.

.
 

0
-
u

-
 

N
N

N
N

 
V

Y
V

V
 

0
 0

 0
 0

 
-
-
r
-
 

V
V

Y
V

 

m
*

m
P

-
 

m
m

m
m

 
V

V
V

 

m
~

o
m

 
7
 N

 - 
L

1
m

N
r

 
"
O

N
L

O
 

m
-

 

?
-
m

u
0

 
r

-
m

m
-

 
~

m
m

 

P
 0

 N
 N

 
N

r
-
 

V
 

V
 

-
i

r
-

m
 

N
o

e
m

 
r
 

m
 m

 b
 - 

d
o
d
o
 

I
I

I
I

 
,

I
,

/
 

m
 m

 m
 0
 

Y
O

V
.
7

 
F

 

m
 m

 m
 m

 m
 

Y
V

V
Y

V
 

Z;;W
%

" 
r
 

~
r

-
m

-
-

 
,r
 
7
 m

 

W
q

q
e

N
 

. . 
0

0
0

-
0

 

N
N

N
L

n
N

 
V

V
V

 
v
 

0
0

0
0

0
 

-
7

-
-
7

 
V

V
V

V
Y

 

N
-

.
-

o
~

 
- 

m
m

m
m

m
 

V
V

V
Y

V
 

m
m

m
-
L

?
 

V
V

V
N

V
 

N
P

-
ID

W
N

 
7
.
 

P
. 

d
m

m
m

o
 

o
m

m
m

m
 

- 
m

 

e
b

b
-
-
 

7
 - 

m
m

m
o

m
 

b
7

N
C

 

N
-
-
n

-
 

6
6
6
6
0
 

m
m

m
 
l 

l 
V

V
Y

 i 
I 

I 
I 

i 
v

.L
- 

I 
1 

i
V

 

.- 
.
r
 

t
'
 

I- 
r

o
a

 
0
 0

 
m

 
h

 
0

 - 
E

 
Q

 
i-' 

a, 
z 

8
 
f
 

-0
 

5
 

a, 
.
-
o

a
 

0
0

 
-
o
u
t
'
 

0
 - 

C
C

m
 

0
 

7
 

3
m

c
 

u- 

7
 

0
-
c

c
c

3
 

m
o

m
m

a
 

8
g

 
N

N
-
-
-
 

-
N

-
-
-
 

S .- 
a
 

.? 
m

 
a, 
i-' 

m
 

.- 
C
 

C
 

V
) 

.- 
0

 
.
r
 

C
E

O
 

.?
 

.
r
 

a
-

I
-

 
i-' 

0
 

C
-

0
C

 
0

 
a, 

.- 
U

V
E

 
KJ 

m
c

c
 

a, 
.- 

t
'
 

L
 

E
 

.- 
m

a
1

 
V

) 
o

m
a

,
 

C
 

.
r
 

C
 

3
-

0
0

 
0
 

-I-' 
L

W
V

)
 

m
s

u
 

m
 

C
 

i-' 
m

 
m

V
)

V
)

 
0
 

C
 

- 
.? 

-0
 

G
a

s
 

>
 

m
 

C
 

.- 
N

a
,

W
 

i
-
'-

t
' 

V
) 

L
m

m
 

L
 

m
c

L
 

a, 
3

W
a

,
 

O
D

E
 

C
 

m
 3

 
.- 

C
C

7
 

L
 

t
'
.
-
 0

 

";q 
g 

N
 

-
V

U
 

t
'
 

m
l

a
,

 
L
 

o
m

-
 

m
 

r
-
V

)
I
)
 

3
 
'
C
o
n
 

u
 

L
 
a, 

=
-,u

 a
 

U
 

I- 
.- 

-m
i-' 

t
'
 

T
C

L
 

.- 
a
.
F
-
 a, 

c
 

L
W

f
 

0
 

O
>

U
 

E
 

Q
 

.
7
 

N
U

 
7
 
.
L
e
a
,
 

i-
'm

L
C

 
u
 m

 a
m

.
-

 
C

O
V

)
3

a
,

 
m

C
(

v
 u

>
 

u
-
7

 
-u

 
o

v
a

,
 

a, 
m

u
-.-t' 

L
-
 

i-'m
 

a, 
a, 

N
.r- 

r
 

I
I

G
i
-

'
C

O
 

i-' 
c
 
L

 
o

n
 

m
L

m
E

L
 

a
, 
0
 
3

.
-
 m

 
3

c
 U

r
 U

 

N
N

N
N

N
 

V
V

V
V

V
 

.
r

E
 

N
N

N
N

N
 

N
N

N
N

N
 

m
a

 
v

v
v

v
v

 
v

v
v

v
v

 
7
 

a
 

L
C

 

O
 

?
-

E
 

0
0

0
0

0
 

0
0

0
0

0
 

- 
'g 

----- 
-
-
r
-
r
 

V
V

V
V

V
 

V
V

V
V

V
 

% 
2 

g
i
 

m
m

c
c

,m
u

 
N

m
m

~
w

 

0
0

0
0

0
 

-
-
-
7

r
 

V
V

V
V

V
 

m
 m

 - N
 N

 

m
o

a
 

O
U

 
0
 - 0
 

- 
m

o
a

 
0

0
 

0
 - 7 

m
o

n
 

0
 U

 
0
 - 0 ?
 

-
o

n
 

0
0

 
o

r
 

0
 

N
 

N
O

&
 

0
0

 
0
 - 0
 

N
 

D
E

 
m

m
m

m
c

-?
 

m
m

m
m

m
 

I
a
 

V
V

V
~

i
.

,
 

v
v

v
v

v
 

a
 

m
m

m
m

m
 

V
V

V
V

V
 

W
E

 
b

r
-
r
-
0

3
 

m
m

m
m

o
 

g 
?
 - ?<

 - - - - 
7
 r
 

C
 

S 
;
j 

C
E

 
N

~
O

O
C

 o
m

-
r

-
m

 
~g 

-
N

P
-

T
~

 N
N

U
~

N
 

-
N

r
-
h

-
 

7
-
7
7
?
 

6 Z
 

.. 
S
E
 

r
-
O

P
O

C
 

-
m

w
m

m
 

::"
B

 
"

-
 

(0
 

a, 
r
-
 

m
 

f
 

10 

w
 

a, 
L
 

w
 

i-' 
. ?-- m

 
a
, 
t' 
.
F

 

C
 

0
 

E
 

.- 7
 N

 
0
 

W
C

O
 

C
 0

 
KJ 
0
 

%
?
 

a, 
t

'
v

)
 

.?- m
 

t' 
m

 a, 
E
 
E

 
a, 

m
 

f
 

V
) 

7
N

N
-
N

 

d
d
d
d
d
 

D
E

 
-
N

N
h

-
 

N
-
N

N
-
 

.
.

.
.

.
 

d
d
d
d
j
 
o

o
o

o
o

 

,
a
 

m
m

c
-
q

-
"
 

m
m

m
m

m
 

u
 

v
v

v
v

 
v

v
v

v
v

 
m

m
m

m
m

 
V

V
V

V
V

 

I
-
 
N

 "7 
a

~
m

m
-

 ~
m

e
m

r
n

 0
0

0
0

 
N

N
N

N
O

 
o

o
o

m
m

 
o

m
m

m
 

-
-
-
.-

m
 

ln
m

in
r
-
r
-
 

m
o

o
0

 
0

0
0

0
0

 
O

O
O

O
O

 
0

0
0

0
 

0
0

0
0

0
 

O
O

O
O

O
 

o
r

-
-

 

m
h

m
n

c
 

-
~

m
e

m
 

-
-
-
-
a
 

N
N

N
N

N
 

-
C

r
7

-
 

-
-

-
v

r
 

o
e

a
3

3
 

e
o

o
o

o
 

o
o

c
2

-
 

C
3

0
0

0
0

 



Section 2 of 2 P a p r t :  9100175 F! Pacific kloyical Services Project: None Given Page 1 of 1 

M~nimum Oetect~on 2 1 2 1 2 1 1 1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Maximum Detection 10000 10000 10000 10000 10000 10000 10000 10000 1.00 5.00 10.00 5.00 10.00 10.00 5.00 5.00 
Method ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
-- = Not Analysed unr = Not Requested ins = Insufficient Sample 
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Method of Gold analysis by Fire Assay / AAS 

(a) 20.0 to 30.0 grams of sample is mixed with a 
combination of fluxes in a fusion pot. The sample is 
then fused at high temperature to form a lead "button". 

(b) The precious metals are extracted by cupellation. Any 
Silver is dissolved by nitric acid and decanted. The 
gold bead is then dissolved in boiling concentrated 
aqua regia solution heated by a hot water bath. 

(c) The gold in solution is determined with an Atomic 
Absorption Spectrometer. The gold value, in parts per 
billion, is calculated by comparision with a set of 
known gold standards. 

\/ 
I QUALITY CONTROL 
I 

Every fusion of 24 pots contains 22 samples, one internal 
standard or blank, and a random reweigh of one of the samples. 
Samples with anomalous gold values greater than 500 ppb are 
automatically checked by Fire A S S ~ ~ / A A  methods. Samples with 
gold values greater than 10000 ppb are automatically checked 
by Fire ~ssay/~ravimetric methods. 



2036 Columbia Street 
Vancouver, B.C. 
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Method of ICP Multi-element Analyses 

(a) 0.50 grams of sample is digested with diluted aqua 
regia solution by heating in a hot water bath for 90 
minutes, then cooled, bulked up to a fixed volume with 
demineralized water, and thoroughly mixed. 

(b) The specific elements are determined using an 
Inductively Coupled Argon Plasma spectrophotometer. All 
elements are corrected for inter-element interference. 
All data are subsequently stored onto computer diskette. 

* Aqua regia leaching is partial for Al, Ba, Ca, Cr, Fe, 
K, Mg, Mn, Na, P, Sn, Sr and W. 

QUALITY CONTROL 

The machine is calibrated using six known standards and a 
blank. Another blank, which was digested with the samples, and a 
standard are tested before any samples to confirm the calibration. 
A maximum of 20 samples are analysed, and then a standard, also 
digested with the samples, is run. A known standard with 
characteristics best matching the samples is chosen and tested. 
Another 20 samples are analysed, with the last one being a random 
reweigh of one of the samples. The standard used at the 
beginning is rerun. This procedure is repeated for all of the 
samples. 
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Method of Silver & Gold Analyses by Fire Assay 

(a) 114 to 1 assay tonne of the pulp sample is mixed with 
a combination of fluxes in a fusion pot and fused at a 
high temperature to form a lead "button". 

(b) The precious metals are extracted by cupellation and 
weighed as a dore bead. The silver is then dissolved 
with diluted nitric acid and decanted. 

(c) The resulting gold bead is annealed and weighed using a 
Sartorius micro-balance. The weight lost from the original 
bead is used to calculate the silver content. Both the 
silver and the gold are reported in Ounces per short 
tonne (OPT). 

PUALITY CONTROL 

- Every fusion of 24 pots contains 22 samples, one internal 
standard or blank, and a random reweigh of one of the 
samples. 

- Anomalous gold values greater than 0.2 OPT and silver 
values greater than 1.0 OPT are automatically checked. 

- Any indication of other precious metals is noted on the 
final report. 
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PETROGRAPHIC REPORT ON FIVE THIN SECTIONS FROM THE QFP 
PROPERTY, B. C. 

R e p o r t  f o r :  Jcdln I . lebocat ,  G e o l o g i s . t ,  F'. Enu. 
F'ijS pa  - ' f j ,.. ,- 

L I  . - ; l e u l o g i c a l .  S e r v i c e s  
13--23(:) wes.t 1 4 t h  5.l; r eel; Invoi.l:e a . t t a c t l e d  
I Y ~ r t h  V a n c o u v e r ,  R .  C.  
V 7 M  1P3. lvlay 3 0 ,  1'3'31 

S a m p l e s  s u b m i t t e d :  QF'F2, A ,  R, 793, 7'3'3. 

L!FP2: PYF:I-I'E C-LItlOI\IITE:) VEINEL),, SERl:C:l:TE~-AI-~~EREfiRRR~,~t~A9L,~~, 
D e s c r i b e d  i n  t h e  f i e l d  a s  a b r e c c i a t e d  s h a l . e ? ,  v e i n e d  

w i t t i  l i m o n i t e ,  a s s a y i n g  %00-150  p p b  Au. T r a c e s  r:sf r e m n a n t  
p y r i t e  c a n  b e  s e e n  i n  ttie c e n t e r s  o f  t h e  l i m o n i t e  vein!;, 
s u g g e s t i n g  ttiat a l l  t h e  l i m o n i t e  is a f t e u  p y r i t e .  L i g h t  
c o l o u r e d  b l e a c h e d  tlaloes a r o u n d  same cnf t h e  f r a c t u r e s  cou1.d 
b e  d u e  t o  s u p e r g e n e  o x i  d a t  i a n  pr8: icesses.  -r I... ie rocl.:: d o e s  n o t  

r ea~z t  t o  ccsld d i l u t e  tlC:l arid is n o t  mar_lne.tic.  I n  t h i n  
s e c t i o n ,  t h e  m i n e r a l ~ z ~ g y  is  ~ o u q l ' l l  y  a s  fcml lows: 

L i m o n i t e  l g o e t h i  t e a n d  hemat i te ' ? ' : )  35% 
Q u a r t z  < ' ? p a r t  I. y  s e c o n d a r y )  3 (1) % 
S e u ' i c i t e  Cil l i te  a n d / o r  muscc lv i t e : )  3 (1) % 
F'yr i t e  3% 
.;,,-:: ar b  .. .. LO i 2% 

The rock:: is e x t r e m e 1  y f i n e  g r a i n e d  C a v e r a g e  a b o u t  1.0--20 
rn ic runs : ) .  O n l y  i n  t h e  l i g h t - c o l o u r e d  i:bleat::tled:) areas c a n  
a n y  m i n e v ' a l o g y  b e  s e e n : :  t h e  rocl.:: a p p e a r s  t o  b e  made c.tp 
ina in l  y  o f  c l u a r t z  a n d  ri;er.i.ci t e ,  w i t h  d i s s e m i n a t e d  1 imcsni t e  
g r a i n s .  L!uavtr f o r i n s  a n h e d r a l  d e t r  i t a l  -lc~ol.::ins:ing g r a i n s  
r a r e l y  u p  tct  1 0 0  m i c r c : ~ n s  (0 .1  min:)  i n  d i a m e t e t - ,  bu, t  g e n e r a l l y  
a:#nl:, 5-.-10 m i c r o n s  i n  . t h e  matri:,: o f  t h e  rj:ttl.::. I n  p l a c . e s ,  
s u t u r e d  a g g r e g a t e s  o f  a n t ~ e d r a l  1.(5-.-'7'!:) m i c r o n  q u a ) - t r  g r a i n s  
appeal-  ti(::[ b e  s e s c m c l a r y .  I t  is n o t  c l e a r  wt-iether t h e  f i n e  
g r a i n s  i n  t h e  m a t r i : ~ ;  a1.e p r i m a r y  o r  s e c o n d a r y ,  or more 
l i k e l y  but t . \ .  

S e r i c i t e  may b e  ma in1  y  i l  l i k e  lpotass i t . . tm c l a y : ) ,  a s  
s u b h e d r  al  f l a k e s  8:lf a b o u t  5-1C) m i c r o n s  d i a m e t e r  , t t ~ t t  
t z t c c a s i o n a l l y  f l a k e s  o f  ? i n u s c o v i t e  LIP t i t  30 m i t : r ~ ~ i ~  a r e  
p r e s e n t .  T t i e r e  is c:tnly r a r e  f e l d s p a r  ( ' 7 c 1 r t h o c l a r j e :  l o w  
r e f v a c t i v e  i n d e x : )  v i s i b l e ,  a s  s u b h e d r a l  g r a i  n s  ~ t p  t o  5 0  
m i c r o n s  i n  d i a m e t e r .  Nuch f e l d s p a r ,  i f  o r i g i n a l l y  p l r e s e r i t ,  
h a s  p r e s u m a b l y  h e e n  s e r i c i  t i z e d .  

D a r k  Cunb leac t i ed : )  a reas  o f  t h e  s l i d e  a r e  v i r t u a l l y  
o p a q u e  i n  t r a n s m i t t e d  1  i g t l t ,  mai::ing i d e n t i  f i c a t i c ~ n ! ~  
d i f i i c ~ t 1 . t .  Hclwever, i t  is p o s s i b l e  t h a t  . t h e y  a r e  s i ~ n i l a r  t~ 
ttie b l e a c h e d  a r e a s ,  w i t h  a m i n o r  amoun t  o f  v e r y  f i n e l y  
d i v i d e d  ' ? c a r b o n ,  a n d  ma.jou a m o u n t s  o f  1 i m o n i  te .  L.imoni t e  i n  
t h e  v e i n s  r a n g e s  f r o m  a m o r p h o u s  a n d  y e 1  low-.-brown . t o  red..-  
bl-own a n d  f i n e l y  c r y s t a l l i n e  (10-15 m i c r o n  d i a m e t e r ) .  I t  
a p p e a r s  t o  b e  ma in1  y  q n e t h i t e .  

T h e  c h a r a c t e r  1::~f . t h e  r o c k  i s  c o n s i s t e n t  w i t h  i t  t i a v i n g  
1::)een a f  i r l e - - . g r a i n e d  cl. a s t i c  s~tc1-1 a s  a mudstc:trie or s h a l e  
b e f o r e  p y r i t i c  v e i n i n g  a n d  seri1::i.t-e-- ? q u a r t z  a l t e r a t i o n .  



fi!;....... L 1 N U N  1-r I C; , S I.L I IZLF I ED ?.'rUF''SR TUFFACEOUS SHALE 1:LIT' BBB4 
TWU DISTINCT GENEI?A"rIONS OF UUARTZ VEII_)E 

D e s c r i b e d  i n  f j .  el d n o t e s  a s  si l i c i  f i o d  s h a l e ? ,  v e i n e d  
w i t k i  1 i mcsni te  ancl c r o s s - c u t t i n g  q u a r t z  s t r i n g e r s .  t-land 
s p e c i m e r i  is  a b l a c k : ,  v e r y  . f i n e - - g r a i n e d  I - o c k  w i t h  a 
l a m i n a t  i o n  enhar icec l  b y  r e d - b r o w r ~  1 i m o n i  t i c  b a n d s  (some a l s o  
ctn c r o s s - c u t t i n g  a n g l e s ) .  R a r e  r e a c t i o n  i n  s i n a l l  s p a t s  t o  
cct1.d d i l u t e  H C : l ;  r-iok m a g n e t i c .  blo s u l .  t i d e s  v i s i b l e ;  f a i r  
d e g r e e  o f  p o r o s i t y .  I n  t h i n  s e c t i o n ,  . t h e  i n i n e r a l s  are: 

U u a r  t z  C1 a r g e l  y  s e c o n d a r y  1) L : 7 ~ .  .JJL 
L i m i l ~ n i t e  C g c ~ e t k t i t e  m a i n l y )  25% 
S e r i c i t e  ( i l l i t e  arid m u s c o v i t e )  1. 5% 
? E e l  i c t  f e l d s p a r  3 % 
A m o r p h o u s  . ? c a r b o n  2 % 
C a r b o n a t e  C c a l c i t e : )  .: 1 % 

T h e  rrdck is m a d e  u p  of a l t e r n a t i n g  b a n d s  o f  s e m i - - o p a q u e  
( l i m o n i t e - r i c h : )  a n d  r e l a t i v e l y  c l e a r  I s i l i c e c t u s )  material .  
'The g r a i n  s i z e  is v e r y  f i n e ,  a v e r a g i n g  abt:,u.l; 10--20 m i c r o n s  
i n  bcsth l a y e r s .  b lowever ,  t h e r e  a re  t r a c e s  o f  a r e l i c t  
' t e x t u r e  t h a t  migt-it I:ie d e s c r i b e d  a s  s p h e r u l i t i l :  f111r w a n t  o f  a 
b e t t e r  term. R*:g~tncled cr_lll.ofc~rrri s h a p e s  (sf s i l i c a ,  w i t k i  
darl . : :er  c o r e s  e n r i c h e d  i n  e x t r e m e l y  f i n e l y  d i v i d e d  Cm:icron o~ 
less s i z e : )  ? c a r b o r i ,  a r e  u p  tci  9.1 m m  i r i  d : i . a ine te r .  11-1 
c e r t a i n  l a y e r s  t h e y  may make  ilp t o  70% #of t h e  rock : ,  a n d  
a p p e a r  a l . i nos t  bed- -  or v e i n - - 1  i l.::e. I n  rnthel- ( f  i n e - g r a i n e d : )  
l a y e r s ,  a v a g c i e l y  ' ? f r a g m e n t a l  te:.;tuu-e is v i s . i . b l e ;  t a k e r )  
t o g e t t - ~ e i -  , t h e y  s u g g e s t  t h e  r o c k  ccauld t i a v e  b e e r )  tcrf  f a c e c ~ ~ ~ c , ,  
b u t  f i e l d  r e l a t i o n s  w o a l d  b e  n e e d e d  t o  c c ~ n f i r m  suct-i a 
s p e c  u l  a t  i o n .  

S e i P i . c i . t e  is  p r e s e n t  ttiu~:,ugticg~tt a s  f i n e  s ~ t b h e d r a l  f  1  a k e s  
c8f ' ? m u s c o v i t e  u p  t u  O.r:i5 nim i n  d i a m e t e r ,  a s  w e l l  a s  v e r y  
f i n e  f l a k e s  t h a t  may m o r e  p r o p e r l y  b e  t e r r r i ed  i l l i t e .  Ttiey 
s t a n d  ~ztut i n  a t i g h t l y  i n t e r l o c k i n g  mosaic ~ > . f  k i i g h l y  
a r r h e d r a l  q u a r t z  g r a i n s ,  mctch of w h i c h  1001::s b e  s e g z o n d a r y  
(:at least  r e c r y s t a l  l i z e d ,  i f n o t  m e t a s l : ~ m a t i c a l l  y  a d d e d : ) .  
T h e r e  may b e  m i n o r  f e l d s p a r  p r e s e n t ;  s t a i r - i i n g  w o u l d  b e  
r e q u i r e d  to v e r i f y  t h i s .  

Q u a r t z  v e i n s  o f  a t  leas t  two d i s t i n c t  t y p e s  a re  common: 
cbne is c o m p o s e d  o f  f i b r o u s  o r i e n t e d  p e r p e r i d i c u l a r  t o  ttle 
v e i n  w a l l s  ( g r a i n s  are  u p  t o  0.2 inin l o n g : ) ,  a n d  ttie c l t t ~ e r  
1:oriCains b a t h  s u b t i e d u a l  q u a r t z  g r a i n s  s im i l a r  t o  ttie 
s p h e r u l i t e s  Ci.e. , fu l l  o f  i n c l c t s i o n s  o f  ?carbcmn a t  t l . . i e i r  
c o r e s )  a n d  a r e a l l y  d i s t i n c t i v e ,  w a t e r - - c l e a r  q u a r t z  w i t h  
m i n u t e l y  d e t a i l e d ,  i n t r i c a t e  g r o w t h  z o n i n g .  T h e  f i r s t  t y p e  
a r e  main1.y p e r p e n d i l r u l a r  t o  ttie l a i n i n a t i o n  i n  t h e  r~=n~:k, a n d  
a r e  h i g h 1  y  s t r a i n e d  C u n d u l o s e  e x t i n c t  i o n : ) .  T h e y  a r e  
i r r e g u l a r ,  l e n s o i d a : l ,  a n d  a p p e a r  t o  b e  e a r l y  Care b y  t h e  
s e c o n d a  t y p e ,  whic l?  is o f t e n  b e d d i n g - p a r a 1  le l  , t t - i i c l : : e r ,  a n d  
more t : ~ = , n t i n ~ ~ o u s : ) .  B o t h  t y p e s  a p p e a r  t o  c ~ t t  t h r ~ ~ t g l ?  l i n i c g n i t e  
areas.  T h e  l a t e r  q ~ t a r t r  t y p e  w o c ~ l d  b e  a n  e x c e l l e n t  
c a n d i d a t e  f o r  e p i  t;tiei-ma1 v e i n i n g .  A gocld d e a l  o f  p o r c l s i  t y  
i s  d e v e l o p e d  a l o n g  t h e s e  v e i n s ,  a n d  much o f  t h e  l i m o n i t e  i n  
the in  b i a s  c c t b i c  s h a p e s ,  i n d i c a t i n g  ttie p r e s e n c e  cbf for ineiF 
p y r i t e  t h a t  h a s  b e e n  psectdomorpt ied d u r i n g  w e a . t h e r i  n g .  
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CC)MF::'r3S:I:'T]:[;]H S^["RuI\IGL.Y AI-'TEF?':'J -1°C) E;EF:ICITE.-[~!UAR-1"z..-..l,-Ilvl~N:['["E 

L - 
D e s i ~ y i h p d  j,r) fie:l,(j 1-io.tes a s  "QF7P d y k e s " ,  wea.t;l..jerpc:l aricl 

e jer i .c i . I ; : i .zed,  ~ , : : , : ~ . t r r i r ~ ~ : l  i l l  ~.0ri.t;.fa1.1.5.. Irj t.\arrd !sper:::i.men, :it 
I !ii; a l i g t? t h LL -f .f .--.-b r o w  ri i g n e c~ L! s r ccc: I:: i: t i  a i- a c .I.; e r :i. z e i::l I.i y 11. a r !;;I i:? 
glcmrnej,.a.l.;:i.t: p I a q i o c : l a s j e  p t - ~ e r i o c r y s j t s  ~ . t p  t o  1:). 5 c:m c1i.amete.f 
arid s c a t t e r e d  cJarl::ei- 1na.fi.c i - e l . i c s ;  n o  q ~ r a r t z  eye;:; a r e  
v i s i b l e ,  j.n i:rsntra!t .t.-. 1.1 799. I t  j.5 a more ir . ) . ter(necJiate . . . -  
lool-::irlg rficl:: t t i a n  7'3'3 l ' k i e i - e  a r e  o n l y  rai-e t r a c e s  o f  

r e a c t i o n  t o  c o l d  d i l t . . t t e  I...ICl, a n d  ~ . t  is n o t  inagne-ti.,:::. I:n 
. t h i n  s e c t i o n ,  t h e  mctda:l. n ~ i n e r a l o g y  i s  a s  -f,:,I.low.;:: 

S e r i c i t e  (mt..\s:,c~:~vite:) 35x 
p, - .. ' -. - 1 - ,:- > . . ~ \ y x ~ g ~  c~-,r ( r e l i c t  a l b i - b e : )  30% 
Qua)- t z  < g ~ * o u n d m a s s ;  p a r t  l y s e c o r ~ d a . r  y :) .... .,::a ,-I .- 7" 

( p r i m a r y  pl?enocrys.tsi;:) 5% 
lLirnr1rlite ( : g o e t h i t i c l  :I. (3% 

IF'orinei- p l  a g i o c l  ase p h e n o c r  y s t s  a r e  u p  t o  5 ir~ in  i onc_ll, 
e u k l e d r a l ,  a n d  h e a v i  l y . I , - ep laced  b y  sei:ondar y n i i . n e r a l s  
j.n~::L~td%nq a l b i % e ,  s e r i c i t e ,  a n d  inint:n- secorii:lai-y r:luartz.  The 
relii:t f e l d s p a r  1.:; q u i t e  c l . e a r ,  arid c m l y  r a r e l y  r:;l'ic~ws 
t;wirinj.ng; i t  is n o t  l i . k e l j /  . to  I h e  p r i ina i -y ,  arid i s ;  pr":~bab:Ly a 
seco l - lda ry  a1 Ira1 i . f e l d s p a r  n e a r  a 1  b i t e  i n  ~:~:!~ipq>sj. t i ar.1. 

O p ' t i c a l  c o n t i n u i t y  o v e r  e n t i r e  p t - i e r i a c r y s t s  s u g g e s t s  .thoi-oit~!.-i 
r e p ] .  a8:efrierit. S e r i c i t e  is f i n e  m u s c u v i  t e ,  -iorniir.tg sub t i e t3 ra l  
fl.al.::es u p  t o  0.5 f n m  d j . a m e t e r .  Qt..tar.tz is ant.lc.c:lral, aric;l 1-11.:, t3:' 
i I 1 . 2  mrr i  c l i a m e t e i - ,  wi:tl..~ a tericiericy towai-di-; a (;;~rai:~l?i~: . t e x t i . \ r e .  

Ql ,(aytz pt-,eni::,,-ry.;-ts; a y e  v i s i b l e  i n  tl..ie z;i{?c.l;ii::trlu -I;t.ley , i l - e  
ei1l?edra1, ,  c l e a r ,  ~ > n l y  l l g t i t l y  e i t r a i n e d  aricl L . L ~  to :I. mm 
a c: r t::~s . 

F'-.. . -. m... 
4 -  I I e r ct f i. 4: i=. i t e 5t ar e e n  .L; i. I* e 1 y p sect d o iri i::~ r p t.i e cl b y c $::I a r YC. t. 

i n u s c a v i t e  a s  subtiedi;a:l .  flal-::es Lrp .ti:+ 1 m m  at:::rc~!ii;s arli:l m i n c ~ r  
~ = ~ p a q i . \ e  i.:,!<:ides; f r o m  t;kiei.r appeal.arii:e , t i - iey ~::)r~::#babl.y 'were 
~ c ~ r i g i n a l l y  b i o t i t e  booi.::s. 

T h e  g r o u n d m a s s  is composed o-F f i ne---ur .. ,\i .. . n e d  ( : a v e r a g e  
O .  05 m m  or 1 es!s:) sier i c  i t e ,  q u a r t z ,  P e l  d.spalr arid I. icn~:tr.ii.te. 
L i r r ~ o r ~ i t i c  r e p l a c e m e n t  i i . 5  q u i t e  t i e a \ ~ y  tt-~ror..tgl..iout ti-.)is v.t:~cC::~ 
p r j c h a b l  y r e p r e s e n t  i nq .tt.ie weattier i ng  c9f b n t l l  F'e-.,hear i rlq - 
m a f i c s  a n d  p o s s i b l y  inirictr p y r i t e .  

TI.., . c= w a s  o r i g i n a l l y  a t i i g t i - l e v e l  p o r p h y r y  of a b o u t  

d a c i . t e  i n  cs:~mpt:msi.ti ccr.1 i:tiard t o  .tel 1 i f a n y  K-spar  w a s  
p ie!ser i t : )  ttiat Itias b e e r )  s t r o n g l y  p t i y l l i c  a l t e r e d  t o  s e r i c i t e ,  
c l u a r t z ,  arid p o s s i b l y  some p y r i t e .  T h e r e  a r e  I - a r e  t k ~ i r - 1  (0.25 
rnm:) yctai,.tz a n d  q u a r t z - - 1  i moni t e  v e i n s .  
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Ues, : : r j ,bed a:;; "r.rys+.- , ~ ~ l . l . i n e  ancd r_halcedor. i ic :  q t - ( a r t z  
e n v e l o p i n g  s h a 1 . e  a n d  cher- l ;  p e b b l e  conglil8,nel-ate c l a s t s " .  
A s s a y e d  3 g / t  ( (3 . l . l . l .  o z / t o n : i  Act.. B l a c k  % h a l e  arid bcrf.f.--, 
<; (;, 1 -. ~.,turecl ' ? c h e r t  ~:iebl::i:l.es a n d  e l l i p s o i d  c l a s t s  av'e ttp t;o 2 cm 
lcgng. 'T'here is m i n o r  h e m a t i t e  s t a i n i n g ,  b u t  . t h e  bull: :  o f  t h e  
rock: i s  made ctp o f  w h i t e  ':'vej.ri q ~ t a ~ t z .  T"Uere is nts r e a c t i o n  
tct c o l d  d i l u t e  HC::I. or t o  a m a g n e t .  I n  t h i n  s e c t i o n ,  t h e  
modal  m i n e r a l o g y  j. s d o m i n a t e d  b y  s e c o n d a r y  q u a r t z :  

B u a r t z  C m a i  n l  y  s e c o n d a r y : )  75% 
S e l - i c i t e  < . ? i l l i . L e : i  15% 
H e m a t  i t e 5 % 
R e l i c t  f e l d s p a r  l a l b i t i c :  p l a g i u c l a s e ? : i  5 X  

T h e  ma.jctr p u r t  i ctn o f  t tie sl i d e  c o n s i s t s  c:a.F c o a r s e ,  e ~ ( t i e d r a 1  
tcl  s u b h e d r a l  q u a r t z ,  o f t e n  w i t h  a b l a d e d  or c o c k s c o m b  Ihabi-t 
i t e r t ~ n i c a l l y  ~ l r i l y  w h e r e  i t  f o r m s  v e i n s  u p  t s  1 cm t h i c k ) .  
I n  nlarly p l a c e s  t h e  .te:.;t~tre is p r o p e r  1  y  ternietj cc~cl.::ade, a s  
t h e  b l a d e d  q u a r t z  h a s  fo rmed  a r o i t n d  f r a g r r r e n t s  ( :g rowing  
p e r  p e n d i  cr..tl ar  t n  t h e  f r a g m e n t  b o u n d a r  i es:i .. Some g r a j .  n s  a r  e 
u p  t o  2.5 mm lc~rhg,  a n d  h a v e  a f e a ' t h e r y ,  pl.urn.---'- ~.t~,e i n t ; e r n a l  
s t r ~ t c t c t r e .  Most g r a i n s  a re  i:~nly s l i g h t l y  s , t i ra i r iec l ;  f l u i c l  
i n c l u s j . o n s  are  r a r e  arid v e r y  Ejrnall. ( f e w  mic l -or \ s : i ,  'f'tiei-e a y e  
~comrnonly v u i d s  a t  - t h e  c e n t e r s  o.f i , i - r e g i t l a r  v e i n s ,  aric3 arcrctnd 
ttiese s o m e  o f  t h e  clt.\ai-tz It.las cha I . cedc#n j . c  c t ' l a~ , ' ac t ; e r  ! : v e r y  
f ine -gva j .nec l ,  t i g t 1 t 1 . y  in ter l~ :~c l . :ec i  an t iedual .  :2:5 iiij.cron 
d i a m e t e r : ) .  T t ~ i s  l a t t e r  q i r a r t z  is c l o s e l y  2isw:::nciated w i t t i  
t h e  b ~ t l k  i:~f ttie l im~:nnite ,  w h i c h  ir; m a i n l y  sc . (b t?edra l  r e d  
h e m a t i t e  u p  t o  25 mi,:.,-ons a c r t s s s .  I t  is  n o t  possible s a y  
wt . ie t121er  t h i s  l i m o n i t e  r e p r e s e n t s  t ihe o x i d a t i . o r 1  c ~ f  fcsrmer 
s u l p t l i  de.;. 

I n c l u d e d  c l a s t s  o f  i*ocl-:: a r e  m a i n l y  ' ? s h a l e  a n d  
.y. :~ . .~c~ngl .orne l*a te ,  - cc:qmposed of v a r i a b l y  f r a g m e n t a l .  

r r i i c i , . o c r y s t a l l i r i e  q u a r t z  a n d  lesser a m c ~ ~ t n t s  i:t.f s e r i c i t e .  
Huch of t h i s  q u a r t z  (1 li3-20 mj . c ro r i s  d i a m e k e r  :) a 1  so  h a s  a 
! s e c o n d a r y  a p p e a r a n c e .  Ttie s e v i c i t e  is  m a i n l y  v e r y  f i n e  
g r a i n e d  i:l(:l micror i s : i  a n d  may b e  l a r g e 1  y  i l l i t e ;  r a r e l y ,  
c o a r s e r  s t - ~ b h e d r a l  f l  ai::ey inasses c o n t a i n  g r a : i . n s  t~ 5 0  i r l i ~ r ~ : ~ n s  
d  i anbet elr . 

U r i e  7 mm 1i:tng c l a s t  h a s  c l e a r  r e m n a n t s  9:tf .fui-mer 
r,lagi 1  .. 

~ L ~ L .  ~ ~ s e  p h e n e o c r y s t s  a s  g h o s t e d  o ~ t t l i n e s  ctp t o  1.5 mm 
l o n g ;  . t ; t ~ i s  inay r e p r e s e n t  a f o r m e r  f e l d s p a r  p c ~ r p h y r y .  The  
p l ? e n o c v y s t s  were p l a g i o c l  ase, a n d  a r e  n o w  r e p l a c e d  b y  
a l b i t e ,  s e r i c i t e  a n d  minor  secor-lcilary q ~ t a l ~ - t r ,  as is t h e  
cjroundrnarl;s. Rual - tz  o r  maf i c pher roc r  y s t s  a r e  nest e v i  d e r i t  . 

T h e  l o c u s  o f  t h e  g o l d  i n  t h i s  s a m p l e  c a n   only b e  
s p e c u l a t e d  t o  b e  w i t h  ttie h e m a t i t i c  l i m c r n i t e ,  b(.\.t i n  a n y  
c a s e  t h e  t e x t u r e  ancl a b u n d a n c e  of q u a u t z  s u g g e s t  a  biig1211y 
p r o s p e c t i v e  e p i  t h e r m a l  e n v i l - a n m e n t  . 
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Q.F ttie m i n e r a l i z e d  f l o a t  iQF:P'7':), a n d  is d e s c r i b e d  a s  " v e i n ~ d  
w i  t t - i  c l u a r t z ,  c l i s semj . r t a t ed  p y r i  t e  thro~tgt-ictcr-t";  a s s a y s  a r e  
a w a i t e d .  I n  h a n d  s p e c i m e n ,  i t  is  a cr-earn~-~.i::r:,loi!.recl, . f i n e  
g r a i n e d  a c i d  rclck c l - i a r a c - t e r : i . ~ e d  b y  . f i n e  g r e y  q u a . r t z  b u t  n o  
p l a g i o c l a s ~  o r  ma-f ic  p h e n o c r y s t s  ancl t h i n  l i m o n i t e  
f r a c k u r e s ;  i t  l o o k s  d i s t i n c t l y  d i f f e r e n - t  t h a n  t h e  UF'P d y k e s  
( s a m p l e  BS. r j r ey  t o  w h i t e  q u a r t z  v e i n i n s 1  w i t h  a b u n d a n t  i /ugs  
l c ~ a k s  ver -y  s imi l a r  . t o  t h a t  i n  7'33. T h e r e  i sj n o  reactin:~rl t c t  
c o l d  d i l u t e  H G l  cnr a m a g n e t ;  b la r l . :  f r a c t ~ r r e  c o a t i n g s  a r e  
p r o b a b l y  Mn-ctxides. I n  t h i n  s e c t i o n ,  m i n e r a l . o g y  i s :  

O u a v t z  ! s e c o n d a r y ,  v e i n : ]  2 5 .," 
( p r i m a r y  p h e n n c r  y s t s )  1. (1) X 
( g r  u u n d m a s s  :) 1 0% 

F e l d s p a r  Cal k a l  I.?, main].  y  g r o u n d m a s s : )  3 0 % 
( r e l i c t  a l b i t i c  p l a g i o c l a s e ' ? : )  1 0 % 

S e r i c i t e  ( : i l . l i te  a n d  m u s c o v i t e : )  1 0 % 
L i m o n i t e  l g o e t t i i t i c : )  5 % 

7 h e  It-ic~s't rock.: i s  cornposed o f  eu t - i ed ra l  q u a r t z  p t senc tc rys ' t s  ~.[p 
tc l  2 m m  i n  d i a n l e t e v  set i n  a d i s t i n c t i v e  i r~ t t - ie r  ~ ~ a i - s e  
g r o u n d m a s s  w i  t t ' i  a s u g g e s t i i s n  o f  r e l i c t  f o r m e r  ? s p h e r u l  i t  i ,: 
t e x t u r e .  Ttie ~ i l - . i e n u c r y s t s  ssl;lt>w s t r o n g  r e s o r p t i o n  b y  t h e  
m a t r i x  a n d  " c o r o n a s : :  u p  'to !:).25 mm t t ~ i r k . :  s u r r o u n d  t h e m .  
T't-iey a re  s t i . o n y l y  f r a c t u r e d  a n d  m c r d e r a t e l y  s t r a i n e d .  Ivlc~st 
c1.F , t h e  g r o u n d m a s s  c o n s i s t s  o f  r o u n d e d  re l  i r t  g r a i n s  o f  
.- : ? a l k a l i  f e l d s p a r  o f  0.1 m m  d i a m e t e r ,  w i t t i  a l i t t l e  f i n e  
s u b h e d v a l  i n t e r s t i t i a l  s e r i c i t e  i ? i l l i t e )  a n d  lesser 
a n l c l e d r a l  ' ? q u a r . t r .  Tt-iere a r e  a 1  s c ~  a few s t z a t t e r e d  re1 i c t  
p l a g i o c l a s e  p h e n a c r y s t s  . t t i a t  were up  t o  1 mln l m g ;  t h e y  a r e  
now p a r t 1  :: r e p 1  a c e d  -to c o m p l e t  e1.y pseudctmurpt7ed by  f i n e  
s e r i c i t e  ( ' ?muscov i t e : !  a s  s u b h e d r a l  s c a l y  . f l a k e s  ~ t p  t o  30 urn. 

V e i r i s  a r e  c a m p c ~ s e d  o f  t h e  same c a a r s e ,  b l a d e d ,  f  e a t t i e r  y 
e u h e d r a l  tc! s u b t - i e d r a l  q u a r t z  a s  i n  7'33. Ttie g r a i n s  grrtw 
p e r p e n c l i c ~ t l a r  t o  . t h e  v e i n  w a l l s ,  g i v i n g  t h e m  a c o c k s c ~ > m b  
t e x t u r e .  M i n ~ r  a r n ~ u n t s  o f  t h e  same f i n e  at-rt-iedral 
c t ~ a l c e d o n i c  q u a r t z  a r e  -f]:und a t  tt-ie c e n t e r s  of t h e  v e i n s ,  a s  
a l a s t  s t a g e  b e f o r e  t h e  f i n a l  v u q s .  T r a c e s ;  txtf b r o w n ,  
amorpl?oi.rs goet t - i i  t i c  1  i moni t e  a r e  f o u n d  i r i  tl--1ese v u g s .  N o  
rtpaclue t h a t  c o u l d  b e  d e s c r i b e d  a s  p y r i t e  w a s  s e e n .  

N e i t h e r  t h e  g r o u n d m a s a  c h a r a c t e r ,  t y p e  or a b u n d a n c e  toi  
p l i e n o c r y s t s  a r e  s i m i l a r  t o  ttiose o f  t h e  OFF' d y k e s  ( s a m p l e  
; a lsck ,  7'39 a p p e a r s  t o  b e  more f e l r i c  i : p !z+ss ib ly  I - t ~ y o l i t i c  
i n  r c m p o s i t i o n ,  a 1  t t i ough  s t a i n i n g  f o r  K - - f e l d s p a r  wctu1.d b e  
n e c e s s a r y  t o  s u b s t a n t i a t e  t h i s : ) .  I t  a l s o  a p p e a r s  t o  be rnare 
h i g t 7 - l e v e l  t h a n  B ,  a l t h o u g l . ' ~  t h e  -two c o u l d  b e  r e l a t e d  t o  t t ~ e  
'-r;arne magma. T h e  v e i n i n g  is  c l e a r l y  t h e  same a s  i n  t h e  
( n i n e r a l  i z e d  s a m p l e  t h a t  a s s a y e d  3 g i t  A u ,  s u g g e s t i n g  b o t t i  
rol~l.:: t y p e s  h a v e  b e e n  e:.;pcmsed .to t h i  5 m i n e r a l .  i z i n g  e p i s o d e .  


