
Appendix C

Petrographic Data
Edward F. Stoddard

Standard size (27 × 46 mm) petrographic thin sections (30 m) of all rock and artifact 
samples were examined with a binocular Zeiss polarizing microscope using standard techniques. 
Sections were studied under both plane-polarized light and crossed polars.  Photomicrographs of 
thin sections were taken using a Nikon Coolpix 4500 digital camera integrated with a Nikon 
Optiphot-Pol microscope.  Lower magnification images were captured by manually scanning the 
thin sections, with polarizing filters, using a 35 mm slide scanner.  Length measurements of 
microscopic features were determined by reference to a calibrated ocular micrometer.  Table C.1 
summarizes the petrographic features.  For metavolcanic rocks containing phenocrysts, the 
visually estimated percentage of phenocrysts is given.  In addition, the typical maximum 
dimension of individual phenocrysts is tabulated, although it should be understood that 
phenocrysts commonly occur in clumps (glomerocrysts) and these would be larger.  For 
metasedimentary rocks, typical maximum grain size for clastic grains is given where 
determinable. 

156



T
ab
le
C
.1
.
Se
le
ct
ed
Pe
tr
og
ra
ph
ic
C
ha
ra
ct
er
is
tic
s.

Sa
m

pl
e

Ty
pe
a

V
ol

um
e

(%
)

Si
ze

(m
m

)
O

th
er

Fe
at

ur
es

C
la

st
 S

iz
e 

(m
m

)
St

ru
ct

ur
es

Se
co

nd
ar

y
Fe

at
ur

es
c

O
th

er

FB
L0

01
Pl

;Q
tz

1
1.

2
gl

as
s s

ha
rd

s?
-

-
gB

t; 
St

p
Ep

/Q
tz

 c
lu

st
er

s
-

FB
L0

02
Pl

;Q
tz

1
1.

4
-

-
-

-
Ep

/Q
tz

 c
lu

st
er

s
-

FB
L0

03
Pl

;Q
tz

1
1

-
-

-
-

C
hl

/E
p 

cl
us

te
rs

-
FB

L0
04

Pl
;Q

tz
2

1.
3

-
-

-
Py

; C
al

; G
rt;

 P
d

Q
tz

 c
lu

st
er

s
-

FB
L0

05
Pl

; Q
tz

4
1.

6
flo

w
 b

an
di

ng
; r

oc
k 

fr
ag

m
en

ts
; p

um
ic

e
-

-
St

p
-

-

FB
L0

06
Pl

;Q
tz

7
1.

2
flo

w
 b

an
di

ng
-

-
-

-
-

FB
L0

07
Pl

; Q
tz

2
1.

2
flo

w
 b

an
di

ng
; 

pu
m

ic
e

-
-

St
p

Q
tz

 v
ei

ns
-

FB
L0

08
Pl

2
1.

1
-

-
-

gB
t

-
-

FB
L0

09
Pl

1
1

-
-

-
-

Q
tz

/E
p 

cl
us

te
rs

-
FB

L0
10

Pl
2

2.
1

-
-

-
gB

t
Q

tz
/E

p 
ve

in
s;

Q
tz

/C
hl

 v
ei

ns
-

FB
L0

11
Pl

1
1.

8
sp

he
ru

lit
es

-
-

-
-

-
FB

L0
12

Pl
; K

fs
2

2
sp

he
ru

lit
es

-
-

O
p

-
-

FB
L0

13
Pl

3
2.

1
-

-
-

-
-

-
FB

L0
14

Pl
; K

fs
?

2
1.

5
-

-
-

-
-

se
ric

iti
ze

d
ph

en
oc

ry
st

s
FB

L0
15

-
-

0.
1

sp
he

ru
lit

es
-

-
St

p?
-

-
FB

L0
16

-
-

-
-

-
-

St
p

-
-

FB
L0

17
-

-
0.

1
sp

he
ru

lit
es

-
-

-
cl

ea
va

ge
la

ye
rs

FB
L0

18
-

-
0.

1
-

-
-

-
-

la
ye

rs
FB

L0
19

-
-

-
-

-
-

St
p

cl
ea

va
ge

la
ye

rs
FB

L0
20

-
-

-
pu

m
ic

e
-

-
bB

t; 
G

rt
-

-
FB

L0
21

Pl
1

1
-

-
-

P y
; C

al
; G

rt
-

-
FB

L0
22

Pl
1

1.
2

-
-

-
Py

; G
rt

-
se

ric
iti

ze
d

ph
en

oc
ry

st
s

FB
L0

23
Pl

;Q
tz

15
2.

5
-

-
-

bB
t

-
-

FB
L0

24
-

-
-

-
-

G
r t

-
-

FB
L0

25
Pl

; Q
tz

1
1.

5
sp

he
ru

lit
es

-
-

-
Q

tz
 c

lu
st

er
sd

-
FB

L0
26

Pl
; Q

tz
1

1.
5

sp
he

ru
lit

es
-

-
-

Q
tz

 c
lu

st
er

se
-

D
is

tin
ct

iv
e

M
et

am
or

ph
ic

M
in

er
al

sb

Pr
im

ar
y 

Ig
ne

ou
s F

ea
tu

re
s

Ph
en

oc
ry

st
s

Pr
im

ar
y 

Se
di

m
en

ta
ry

 F
ea

tu
re

s

APPENDIX C: PETROGRAPHIC DATA

157



T
ab
le
C
.1
.
Se
le
ct
ed
Pe
tr
og
ra
ph
ic
C
ha
ra
ct
er
is
tic
s(
co
nt
in
ue
d)
.

Sa
m

pl
e

Ty
pe
a

V
ol

um
e

(%
)

Si
ze

(m
m

)
O

th
er

Fe
at

ur
es

C
la

st
 S

iz
e 

(m
m

)
St

ru
ct

ur
es

Se
co

nd
ar

y
Fe

at
ur

es
c

O
th

er

FB
L0

27
-

-
-

sp
he

ru
lit

es
0.

05
X

-
cl

ea
va

ge
la

ye
rs

FB
L0

28
-

-
-

-
0.

08
X

-
cl

ea
va

ge
la

ye
rs

FB
L0

29
-

-
-

-
0.

3
X

-
-

la
ye

rs
FB

L0
30

-
-

-
ro

ck
 fr

ag
m

en
ts

0.
6

-
-

-
-

FB
L0

31
Pl

; K
fs

1
0.

6
gl

as
s s

ha
rd

s;
 ro

ck
 

fr
ag

m
en

ts
-

-
O

p;
 P

d
Ep

/Q
tz

 c
lu

st
er

s
-

FB
L0

32
-

-
-

gl
as

s s
ha

rd
s;

 m
af

ic
 

ro
ck

 fr
ag

m
en

ts
-

-
Pd

-
-

FB
L0

33
Pl

<1
1

ro
ck

 fr
a g

m
en

ts
-

-
-

-
-

FB
L0

34
-

-
-

gl
as

s s
ha

rd
s;

 m
af

ic
 

ro
ck

 fr
ag

m
en

ts
-

-
Pd

-
-

FB
L0

35
-

-
-

-
0.

03
gr

ad
ed

 b
ed

di
ng

-
-

la
ye

rs
FB

L0
36

Pl
5

1.
3

gl
as

s s
ha

rd
s;

 m
af

ic
 

ro
ck

 fr
ag

m
en

ts
-

-
-

-
-

FB
L0

37
-

-
-

pu
m

ic
e

-
-

gB
t

-
la

ye
rs

FB
L0

38
-

-
-

-
0.

4
gr

ad
ed

 b
ed

di
ng

gB
t

-
la

ye
rs

FB
L0

39
-

-
-

-
-

-
-

-
ap

lit
e

FB
L0

40
-

-
-

-
-

-
-

-
m

et
ab

as
al

t
FB

L0
41

-
-

-
-

-
-

-
Q

tz
/C

hl
/E

p 
ve

in
s

-
FB

L0
42

-
-

-
pu

m
ic

e
-

-
-

C
zo

 c
lu

st
er

s
-

FB
L0

43
-

-
-

-
-

-
-

Q
tz

/C
hl

/C
al

/E
p 

ve
in

s
-

FB
L0

44
-

-
-

pu
m

ic
e

0.
1

-
C

al
-

la
ye

rs
FB

L0
45

-
-

-
-

0.
04

-
-

-
la

ye
rs

FB
L0

46
-

-
-

-
0.

15
be

tte
rg

ra
de

d 
be

dd
in

g
-

-
la

ye
rs

FB
L0

47
Pl

3
0.

7
ro

ck
 fr

a g
m

en
ts

-
-

-
-

-
FB

L0
48

-
-

0.
15

-
-

-
P y

Ep
 v

ei
ns

la
ye

rs
FB

L0
49

-
-

0.
15

-
-

-
Py

Ep
 v

ei
ns

la
ye

rs
FB

L0
50

-
-

-
ro

ck
 fr

ag
m

en
ts

-
-

-
Ep

 v
ei

ns
la

ye
rs

FB
L0

51
Pl

;Q
tz

3
1.

3
-

-
-

A
ct

-
-

D
is

tin
ct

iv
e

M
et

am
or

ph
ic

M
in

er
al

sb

Pr
im

ar
y 

Ig
ne

ou
s F

ea
tu

re
s

Ph
en

oc
ry

st
s

Pr
im

ar
y 

Se
di

m
en

ta
ry

 F
ea

tu
re

s

STODDARD

158



T
ab
le
C
.1
.
Se
le
ct
ed
Pe
tr
og
ra
ph
ic
C
ha
ra
ct
er
is
tic
s(
co
nt
in
ue
d)
.

Sa
m

pl
e

Ty
pe
a

V
ol

um
e

(%
)

Si
ze

(m
m

)
O

th
er

Fe
at

ur
es

C
la

st
 S

iz
e 

(m
m

)
St

ru
ct

ur
es

Se
co

nd
ar

y
Fe

at
ur

es
c

O
th

er

FB
L0

52
Pl

;Q
tz

2
1.

6
-

-
-

A
ct

-
-

FB
L0

53
Pl

;Q
tz

3
1.

5
-

-
-

St
p

-
-

FB
L0

54
Pl

;Q
tz

2
1.

2
-

-
-

Py
; A

ct
-

-
FB

L0
55

Pl
1

0.
7

flo
w

 b
an

di
n g

-
-

bB
t; 

G
rt

-
-

FB
L0

56
-

-
-

-
0.

01
-

-
-

la
ye

rs
FB

L0
57

-
-

-
-

-
-

-
Q

tz
 v

ei
ns

-
FB

L0
58

Pl
<1

0.
5

gl
as

s s
ha

rd
s;

 m
af

ic
 

ro
ck

 fr
ag

m
en

ts
-

-
-

-
-

FB
L0

59
Pl

<1
0.

5
gl

as
s s

ha
rd

s;
 m

af
ic

 
ro

ck
 fr

ag
m

en
ts

; 
fe

ls
ic

 ro
ck

 
fr

ag
m

en
ts

-
-

C
al

; P
d

-
-

FB
L0

60
Pl

;Q
tz

15
2

-
-

-
-

-
-

FB
L0

61
Pl

;Q
tz

15
2

-
-

-
-

-
-

FB
L0

62
Pl

;Q
tz

20
2.

1
-

-
-

-
-

-
FB

L0
63

Pl
;Q

tz
15

1.
8

-
-

-
-

-
-

FB
L0

64
Pl

;Q
tz

20
2.

5
-

-
-

-
-

-
FB

L0
65

Pl
;Q

tz
20

1.
9

-
-

-
-

-
-

FB
L0

66
Pl

1
0.

3
-

-
-

-
-

-
FB

L0
67

-
-

-
-

0.
25

cl
us

te
r o

f m
in

er
al

s
-

-
-

FB
L0

68
-

-
-

-
0.

1
-

P y
-

-
FB

L0
69

-
-

-
-

0.
05

gr
ad

ed
 b

ed
di

ng
-

fa
ul

ts
la

ye
rs

FB
L0

70
-

-
-

-
-

-
-

-
gr

ee
ns

to
ne

FB
L0

71
-

-
-

-
-

-
-

-
m

et
a g

ab
br

o
FB

L0
72

Pl
2

0.
7

al
ig

ne
d 

pl
ag

io
cl

as
e 

la
th

s;
 fl

ow
 b

an
di

ng
-

-
bB

t; 
G

rt;
 S

tp
?

-
-

FB
L0

73
Pl

;Q
tz

20
2

-
-

-
Ep

; P
d?

m
af

ic
 p

se
ud

om
or

ph
s

-
FB

L0
74

Pl
; Q

tz
1

0.
5

w
ea

k 
al

ig
nm

en
t

-
-

Ep
; B

t; 
A

ct
; 

C
hl

sa
us

su
rit

iz
at

io
n;

am
yg

du
le

s?
-

FB
L0

75
Pl

<<
1

0.
3

-
-

-
E p

sa
us

su
rit

iz
at

io
n

-

D
is

tin
ct

iv
e

M
et

am
or

ph
ic

M
in

er
al

sb

Pr
im

ar
y 

Ig
ne

ou
s F

ea
tu

re
s

Ph
en

oc
ry

st
s

Pr
im

ar
y 

Se
di

m
en

ta
ry

 F
ea

tu
re

s

APPENDIX C: PETROGRAPHIC DATA

159



T
ab
le
C
.1
.
Se
le
ct
ed
Pe
tr
og
ra
ph
ic
C
ha
ra
ct
er
is
tic
s(
co
nt
in
ue
d)
.

Sa
m

pl
e

Ty
pe
a

V
ol

um
e

(%
)

Si
ze

(m
m

)
O

th
er

Fe
at

ur
es

C
la

st
 S

iz
e 

(m
m

)
St

ru
ct

ur
es

Se
co

nd
ar

y
Fe

at
ur

es
c

O
th

er

FB
L0

76
Pl

<<
1

0.
05

-
0.

05
-

A
ct

; E
p;

 b
B

t
-

-
FB

L0
77

-
-

-
-

0.
05

be
dd

in
g?

gB
t

-
-

FB
L0

78
Pl

; Q
tz

3
1.

2
flo

w
 b

an
di

ng
; 

zo
ne

d 
pl

ag
io

cl
as

e
-

-
Ep

; A
ct

; O
p

sa
us

su
rit

iz
at

io
n;

 m
af

ic
 

ps
eu

do
m

or
ph

s;
 q

ua
rtz

-
ep

id
ot

e 
am

yg
du

le
s

ps
eu

do
m

or
ph

 o
f 

ep
id

ot
e 

af
te

r 
cl

in
op

yr
ox

en
e?

FB
L0

79
Pl

1
0.

5
-

-
-

bB
t; 

Ep
; A

ct
; 

M
s

qu
ar

tz
-e

pi
do

te
am

yg
du

le
-

FB
L0

80
Pl

1
1.

2
or

ie
nt

ed
 

pl
ag

io
cl

as
e 

la
th

s;
 

ba
nd

in
g

-
-

bB
t; 

G
rt;

 E
p;

 
M

s
-

-

a
 K

ey
: K

fs
, K

-f
el

ds
pa

r; 
Pl

, p
la

gi
oc

la
se

; Q
tz

, q
ua

rtz
.

c
 K

ey
: C

al
, c

al
ci

te
; C

hl
, c

hl
or

ite
; C

zo
, c

lin
oz

oi
si

te
; E

p,
 e

pi
do

te
; Q

tz
, q

ua
rtz

.
d

 S
iz

e 
ra

ng
es

 to
 a

t l
ea

st
 3

 m
m

; a
bu

nd
an

ce
 is

 1
0%

.
e
 S

iz
e 

ra
ng

es
 to

 a
t l

ea
st

 3
 m

m
; a

bu
nd

an
ce

 is
 5

%
.

b
 K

ey
: A

ct
, a

ct
in

ol
ite

; B
t, 

bi
ot

ite
; b

B
t, 

br
ow

n 
bi

ot
ite

; C
al

, c
al

ci
te

; C
hl

, c
hl

or
ite

; E
p,

 e
pi

do
te

; g
B

t, 
gr

ee
n 

bi
ot

ite
; G

rt,
 g

ar
ne

t; 
M

s, 
m

us
co

vi
te

; O
p,

 o
pa

qu
e

m
in

er
al

s;
 P

d,
 p

ie
dm

on
tit

e;
 P

y,
 p

yr
ite

; S
tp

, s
til

pn
om

el
an

e.
 

D
is

tin
ct

iv
e

M
et

am
or

ph
ic

M
in

er
al

sb

Pr
im

ar
y 

Ig
ne

ou
s F

ea
tu

re
s

Ph
en

oc
ry

st
s

Pr
im

ar
y 

Se
di

m
en

ta
ry

 F
ea

tu
re

s

STODDARD

160


