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1963 through 1972 

Compiled by C. Ervin Brown

INTRODUCTION

Eighty-eight rapid rock analyses and 86 semiquantitative spectre- 

graphic analyses were done in the laboratories of the U.S. Geological 

Survey (USGS) in support of field research projects of Harold M. 

Bannerman from 1963 to 1967 and C.E. Brown from 1966 to 1972. These 

analyses have not been published, and in order to make them available 

to other researchers, this report was compiled from my files and from 

the field and laboratory notes of Harold Bannerman, deceased.

The analytical data are arranged in three tables. Table 1 gives 

the identification data and description of the rocks. My sample sites 

are accurately located in figure 1. Bannerman 1 s sample sites are 

located as accurately as I could determine from his notes and from the 

distribution of geological units shown on USGS Miscellaneous Investiga­ 

tion Map 1-664 (Bannerman, 1972). Table 1 includes UTM (Universal 

Transverse Mercator) coordinates for the sample sites so that they can 

be easily located by using the 2,000-meter grid overprinted on figure 1 

The coordinates could also be used in computer filing and manipulation 

of the analyses.



The sample numbers in tables 1 and 2 and on the map are simple 

numbers used specifically for this report. They are correlated with 

laboratory and field numbers and other data in table 1.

Table 2 is arranged in broad lithologic categories so that like 

samples are listed together. These categories are: mafic dike rocks, 

gneissic granites and syenites, metagabbro and amphibolites, meta- 

sedimentary rocks, and marbles.

Only two samples of marbles are included here, and one of those 

is completely altered to diopside. Fourteen additional analyses of 

carbonate rocks from this area were published in USGS Circular 774 

(Brown, 1978) and four analyses of talc-tremolite rocks were included 

U.S. Geological Survey Bulletin 1272-D (Brown, 1969). Spectrographic 

analyses of the 14 carbonate rocks for which chemical analyses are 

included in Circular 774 (Brown, 1978) are included in table 3 of 

this report because the spectrographic analyses are not published in 

Circular 774.

Most analyses are of rocks from five 7 1/2-min quadrangles in 

New York: Richville, Pope Mills, Bigelow, Heuvelton, and Natural Dam. 

Figure 1 shows all the Richville quadrangle and parts of the other 

four quadrangles. A few mafic dike rocks are from other quadrangles 

not included in figure 1. These few samples (4, 10, and 11) can be 

plotted by use of the UTM coordinates in table 1.



Chemical analyses were all done by rapid-rock analytical tech­ 

niques. Analysts and the method used are listed in table 1 footnotes. 

For a few samples, 6263, Cl, and F were determined by wet-chemical 

analytical methods. In addition, 68 minor elements were determined by 

semiquantitative spectrographic analyses for most of the samples. The 

laboratory reports on these analyses are given in table 3.
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6
8
-
7
8

W
1
7
1
8
0
3
 

E
B
-
6
6
-
3
4

7
3
W
R
C
1
0
4

6
6
W
R
C
9
1

71
WR
C4
2

71
WR
C4
2

71
WR
C4
2

6
6
W
R
C
9
1

6
9
W
R
C
9
3

6
9
W
R
C
9
3

6
9
W
R
C
9
3

6
9
W
R
C
9
3

P
M

R
i
c
h

P
M

P
M

H
e
u

B
i
g

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

m
g

26
98

0 
59
88
0

19
74
0 

63
65
0

19
80

0 
59
58
0

13
20

0 
55

88
0

28
22

0 
69

82
0

22
42

0 
72

47
0

26
55

0 
65

28
0

24
80
0 

62
79
0

24
95

0 
62
75
0

22
76

0 
64

06
0

S
y
e
n
i
t
e
 
s
i
m
i
l
a
r
 
to

 
No
. 

32
, 

bu
t 

fa
br
ic
 
is

 
c
r
u
s
h
e
d
 
an
d 
m
o
r
e
 
bi

o-
 

ti
ti

c 
an

d 
ha
s 

m
i
c
r
o
c
l
i
n
e
.
 

No
. 
33
 

is
 
li

gh
t 

g
r
a
y
i
s
h
 
bu

ff
, 

s
p
o
t
t
e
d
 

w
i
t
h
 
b
i
o
t
i
t
e
 
pa
tc
he
s.

Qu
ar

tz
 
sy

en
it

e.
 

Sm
al

l 
si
ll
 
a
l
o
n
g
 

R
o
c
k
 
Is

la
nd

 
ro

ad
.

M
e
t
a
g
a
b
b
r
o
.
 

C
o
a
r
s
e
-
g
r
a
i
n
e
d
 
h
o
r
n
­
 

bl
en
de
, 

b
i
o
t
i
t
e
,
 
p
l
a
g
i
o
c
l
a
s
e
 
ro

ck
, 

H
o
r
n
b
l
e
n
d
e
 
ha
s 

c
l
i
n
o
p
y
r
o
x
e
n
e
 

co
re

s.
 

Ou
tc

ro
p.

V
e
r
y
 
c
o
a
r
s
e
 
h
o
r
n
b
l
e
n
d
e
 
r
o
c
k
 
w
i
t
h
 

fi
ne

 
m
a
t
r
i
x
 
of

 
bi
ot
it
e,
 
ap

at
it

e,
 

an
d 

al
bi

te
. 

N
o
 
qu
ar
tz
. 

R
o
a
d
 
cu
t,

Bi
ot
it
e,
 
h
o
r
n
b
l
e
n
d
e
,
 
p
l
a
g
i
o
c
l
a
s
e
,
 

q
u
a
r
t
z
 
gn
ei
ss
. 

Ou
tc
ro
p.

M
e
t
a
g
a
b
b
r
o
.
 

H
o
r
n
b
l
e
n
d
e
,
 
p
l
a
g
i
o
­
 

cl
as
e 

gn
ei

ss
.

Qu
ar
tz
, 

b
i
o
t
i
t
e
,
 
s
c
a
p
o
l
i
t
e
 

gr
an
of
el
s.

Di
op

si
de

, 
s
c
a
p
o
l
i
t
e
 
pa

ra
gn

ei
ss

. 
O
u
t
c
r
o
p
.

Di
op

si
de

, 
to
ur
ma
li
ne
, 

sp
he
ne
- 

b
e
a
r
i
n
g
 
qu
ar
tz
it
e.
 

Ou
tc
ro
p.

Qu
ar

tz
, 

bi
ot

it
e,

 
ol

ig
oc

la
se

, 
t
o
u
r
m
a
l
i
n
e
,
 
gr
an
of
el
s.
 

O
u
t
c
r
o
p
-

Se
e 

fo
ot

no
te

s 
at

 
en

d 
of

 
ta

bl
e 

1,
 
p.
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C
D

L
a
b
o
r
a
t
o
r
y

S
am

pl
e 

I/

T
ab

le
 

1
.—

S
am

p
le

 
id

e
n

ti
fi

c
a
ti

o
n

 
d
at

a—
C

o
n
ti

n
u
ed

4
/ 

5
/

2
/

3
/ 

M
ap

UT
M

 
C

o
o

rd
in

a
te

No
.

43 44 45 46 47 48 49 50 51 52 53 54 55

No
.

W
1
7
1
8
0
4

W
1
6
7
0
8
5

W
1
6
6
6
9
6

W
1
6
6
6
9
7

W
1
6
6
6
9
8

W
1
6
6
6
9
9

W
1
6
6
7
0
0

W
1
6
6
7
0
1

W
1
6
6
7
0
2

16
14

77

16
14
78

16
14

79

16
14
80

F
i
e
l
d
 
No
.

E
B
-
6
7
-
2
4

B
-
0
4
2
8
-
6
3

B-
15
29

B
-
1
1
3
8

B-
07
35

B-
08

34

B-
04

34

B-
04
 1
0

B
-
0
4
1
1

3
-
6
2
-
H
M
B

4
8
-
6
2
-
H
M
B

5
2
-
6
2
-
H
M
B

6
4
-
6
2
-
H
M
B

La
b.
 
No

.

6
9
W
R
C
9
3

6
6
W
R
C
1
3
6

6
6
W
R
C
9
1

6
6
W
R
C
9
1

6
6
W
R
C
9
1

6
6
W
R
C
9
1

6
6
W
R
C
9
1

6
6
W
R
C
9
1

66
WR
C9
 1

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

Qu
ad

.

Ri
ch

B
i
g

Bi
g

Bi
g

Bi
g

B
i
g

Bi
g

Bi
g

Bi
g

R
i
c
h

R
i
c
h

R
i
c
h

N
D

U
n
i
t

— ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

ug
s

N
o
r
t
h
i
n
g

22
75
0

21
98

0

21
88
0

24
65
0

23
62
0

23
33

0

23
60
0

16
04
0

16
45
0

13
75

0

15
58

0

15
52
0

11
70

0

E
a
s
t
i
n
g

64
52
0

71
50

0

74
70

0

73
46

0

72
22

0

72
44

0

71
12

0

71
05

0

71
26

0

61
38

0

6
3
8
6
0

63
88
0

58
90
0

D
e
s
c
r
i
p
t
i
o
n

F
e
l
d
s
p
a
t
h
i
c
 
t
o
u
r
m
a
l
i
n
e
-
r
i
c
h
 

qu
ar

tz
it

e.
 

Ou
tc
ro
p.

Qu
ar
tz
, 

o
l
i
g
o
c
l
a
s
e
 
b
i
o
t
i
t
e
 
sc
hi
st

F
e
l
d
s
p
a
t
h
i
c
 
g
n
e
i
s
s
 
c
o
n
t
a
i
n
i
n
g
 

to
ur

ma
li

ne
.

F
e
l
d
s
p
a
t
h
i
c
 
g
n
e
i
s
s
 
c
o
n
t
a
i
n
i
n
g
 

to
ur

ma
li

ne
.

T
o
u
r
m
a
l
i
n
e
-
b
e
a
r
i
n
g
,
 
la

ye
re

d,
 
f e

ld
- 

s
p
a
t
h
i
c
 
qu

ar
tz

it
e.

T
o
u
r
m
a
l
i
n
e
-
b
e
a
r
i
n
g
,
 
la
ye
re
d,
 

f e
ld

- 
sp

at
hi

c 
qu

ar
tz

it
e.

G
r
e
e
n
i
s
h
 
qu

ar
tz

 
m
i
c
a
 
sc
hi
st
 

c
o
n
t
a
i
n
i
n
g
 
m
i
n
o
r
 
a
m
o
u
n
t
s
 
of
 

to
ur
ma
li
ne
.

Qu
ar
tz
, 

mi
ca

, 
t
o
u
r
m
a
l
i
n
e
 
sc
hi
st
.

G
r
e
e
n
i
s
h
 
qu
ar
tz
, 

m
i
c
a
 
t
o
u
r
m
a
l
i
n
e
 

sc
hi

st
.

Qu
ar
tz
, 

bi
ot
it
e,
 
t
o
u
r
m
a
l
i
n
e
 

g
r
a
n
o
f
e
l
s
 .

Qu
ar
tz
, 

bi
ot
it
e,
 
t
o
u
r
m
a
l
i
n
e
 

gr
an

of
el

s.

Qu
ar
tz
, 

bi
ot
it
e,
 
p
l
a
g
i
o
c
l
a
s
e
 

t
o
u
r
m
a
l
i
n
e
 
gr

an
of

el
s.

M
i
c
r
o
c
l
i
n
e
,
 
t
o
u
r
m
a
l
i
n
e
 
q
u
a
r
t
z
 

gn
ei
ss
.

S
ee

 
fo

o
tn

o
te

s 
a
t 

en
d 

o
f 

ta
b
le
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p
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T
a
b
l
e
 
1
.
—
S
a
m
p
l
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
d
a
t
a
—
C
o
n
t
i
n
u
e
d

L
a
b
o
r
a
t
o
r
y
 

S
a
m
p
l
e
 

I/
No
.

56 57 58 59 60

C
D
 6
1 62 63 64 65 66 67

No
.

16
14
81

16
14
82

16
14

83

16
14

84

16
14

85

16
14

86

16
14

87

16
14
88

16
14

89

16
14
90

16
14
91

16
14

92

F
i
e
l
d
 
No
.

1
0
4
-
6
2
-
H
M
B

1
0
5
-
6
2
-
H
M
B

1
0
6
-
6
2
-
H
M
B

1
1
1
-
6
2
-
H
M
B

1
2
2
-
6
2
-
H
M
B

1
2
9
-
6
2
-
H
M
B

1
2
6
-
6
2
-
H
M
B

1
2
6
A
-
6
2
-
H
M
B

1
2
8
-
6
2
-
H
M
B

1
3
2
-
6
2
-
H
M
B

1
3
3
-
6
2
-
H
M
B

13
4-

6 
2-

HM
B

2/
 

3/
La
b.
 
No
.

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

6
3
W
R
C
1
2
2

Qu
ad

.

Bi
g

B
i
g

Bi
g

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

R
i
c
h

M
a
p
 

U
T
M
 
C
o
o
r
d
i
n
a
t
e

U
n
i
t
 

W
o
r
t
h
i
n
g

ug
s 

20
72

0

ug
s 

20
72

0

ug
s 

21
00

0

ug
s 

21
12

0

ug
s 

18
08
0

ug
s 

17
28

0

ug
s 

14
45

0

ug
s 

14
45
0

ug
s 

14
45
0

ug
s 

15
40
0

ug
s 

14
18

0

ug
s 

15
18

0

E
a
s
t
i
n
g

70
43

0

70
43

0

70
46

0

69
35
0

68
32
0

66
38

0

61
78

0

61
78

0

61
78

0

66
02

0

66
50
0

63
22

0

D
e
s
c
r
i
p
t
i
o
n

Qu
ar
tz
, 

m
i
c
r
o
c
l
i
n
e
,
 
t
o
u
r
m
a
l
i
n
e
 

gn
ei
ss
 
(1

0%
 
to

ur
ma

li
ne

)

Qu
ar

tz
, 

m
i
c
r
o
c
l
i
n
e
 
t
o
u
r
m
a
l
i
n
e

gn
ei

ss
.

Di
op

si
de

, 
sc

ap
ol

it
e,

 
sp

he
ne

, 
t
o
u
r
m
a
l
i
n
e
 
gr

an
of

el
s.

Qu
ar
tz
, 

bi
ot

it
e,

 
p
l
a
g
i
o
c
l
a
s
e
 

sc
hi
st
.

Tr
em
ol
it
e,
 
qu
ar
tz
, 

fe
ld
sp
ar
, 

t
o
u
r
m
a
l
i
n
e
 
gn
ei
ss
.

M
i
c
r
o
c
l
i
n
e
,
 
to
ur
ma
li
ne
, 

qu
ar

tz
 

gr
an

of
el

s.

Qu
ar
tz
, 

o
l
i
g
o
c
l
a
s
e
,
 
m
i
c
r
o
c
l
i
n
e
,
 

t
o
u
r
m
a
l
i
n
e
 
gr

an
of

el
s.

 
Br

ec
ci

at
ed

.

Al
bi
te
, 

qu
ar
tz
, 

t
o
u
r
m
a
l
i
n
e
 
v
e
i
n
 

m
a
t
e
r
i
a
l
 
in
 
r
o
c
k
 
of

 
sa
mp
le
 
62

.

Bi
ot

it
e,

 
qu

ar
tz

, 
p
l
a
g
i
o
c
l
a
s
e
 

g
n
e
i
s
s
 
fr

ag
me

nt
 
fr

om
 
b
r
e
c
c
i
a
 
of

 
sa

mp
le

 
62

.

Qu
ar

tz
, 

ol
ig
oc
la
se
, 

t
o
u
r
m
a
l
i
n
e

gn
ei

ss
.

Qu
ar
tz
, 

o
l
i
g
o
c
l
a
s
e
,
 
t
o
u
r
m
a
l
i
n
e

gn
ei
ss
 .

Qu
ar

tz
, 

m
i
c
r
o
c
l
i
n
e
,
 
bi
ot
it
e,
 

t
o
u
r
m
a
l
i
n
e
 
gn

ei
ss

.
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e 

f
o
o
t
n
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t
e
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T
a
b
l
e
 
1
.
—
S
a
m
p
l
e
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
d
a
t
a
—
C
o
n
t
i
n
u
e
d

L
a
b
o
r
a
t
o
r
y

4/
5/

No
.

68 69 70 71 72 73 74 75 76 77 78 79 80 81

S
a
m
p
l
e
 

No
.

16
14
94

15
98
60

W
1
6
7
0
8
0

15
98
61

W
1
6
6
7
1
8

W
1
6
7
0
8
2

W
1
6
7
0
8
4

W
1
6
6
7
1
9

W
1
6
7
0
8
1

W
1
6
6
7
1
5

W
1
6
6
7
1
6

W
1
6
6
7
1
7

W
1
6
6
7
0
7

W
1
6
7
0
7
9

I/
F
i
e
l
d
 
No
.

1
8
-
5
7
-
H
M
B

17
-5

7-
HM

B

SW
-4

05
-6

5

4
4
-
6
0
-
H
M
B

B
1
0
2
7
-
6
3

B
1
7
3
3
-
6
5

B0
2 
19

-6
3

B0
3 
12

-6
5

B
0
4
2
4
-
6
5

B
0
6
3
0
-
6
5

B
0
4
2
5
-
6
5

B
0
3
2
4
-
6
5

31
45
-6
5

B
-
0
3
4
4
-
6
5

' 
2/

La
b.
 
No

.

6
3
W
R
C
1
2
2

W
R
C
6
5
4

6
6
W
R
C
1
3
6

W
R
C
6
5
4

6
6
W
R
C
9
1

6
6
W
R
C
1
3
6

6
6
W
R
C
1
3
6

6
6
W
R
C
9
1

6
6
W
R
C
1
3
6

6
6
W
R
C
9
 1

6
6
W
R
C
9
1

66
WR

C9
 1

6
6
W
R
C
9
1

6
6
W
R
C
1
3
6

3/
Qu

ad
.

R
i
c
h

R
i
c
h

ND Ri
ch

B
i
g

Bi
g

B
i
g

Bi
g

Bi
g

Bi
g

Bi
g

Bi
g

R
i
c
h

B
i
g

M
a
p
 

U
n
i
t

ug
s

ug
s

ug
s

qm
g

qm
g

qm
g

qm
g

u
f
g

fs ug
s(
?)

fs fs ua
g

u
a
g

U
T
M
 
C
o
o
r
d
i
n
a
t
e

N
o
r
t
h
i
n
g

15
05

0

14
80
0

12
05
0

19
48
0

21
22

0

23
28
0

19
34
0

16
65
0

20
50
0

22
26
0

20
50

0

20
30
0

26
84
0

26
86

0

E
a
s
t
i
n
g

6
2
8
0
0

62
60
0

59
05
0

68
50
0

73
02

0

75
26

0

70
86

0

70
98
0

71
14

0

71
73

0

71
14

0

70
98
0

69
62
0

71
06

0

D
e
s
c
r
i
p
t
i
o
n

Qu
ar

tz
, 

di
op
si
de
, 

t
o
u
r
m
a
l
i
n
e
 

gr
an
of
el
s.

Qu
ar
tz
, 

m
i
c
r
o
c
l
i
n
e
 
t
o
u
r
m
a
l
i
n
e
 

g
r
a
n
o
f
e
l
s
 
(2

4%
 
t
o
u
r
m
a
l
i
n
e
)
.

M
i
c
r
o
c
l
i
n
e
,
 
t
o
u
r
m
a
l
i
n
e
 
gn

ei
ss

.

Bi
ot
it
e,
 
s
i
l
l
i
m
a
n
i
t
e
 
sc

hi
st

 
c
o
n
t
a
i
n
i
n
g
 
6%
 
to

ur
ma

li
ne

.

Qu
ar
tz
, 

m
i
c
a
 
sc

hi
st

.

S
c
a
p
o
l
i
t
e
 
gr

an
of

el
s.

Qu
ar
tz
, 

o
l
i
g
o
c
l
a
s
e
 
sc
hi
st
.

G
a
l
e
-
s
i
l
i
c
a
t
e
 
gn

ei
ss

.

A
l
a
s
k
i
t
i
c
 
gn
ei
ss
.

Q
u
a
r
t
z
 
m
i
c
a
 
sc
hi
st
 

(
I
n
t
e
r
b
e
d
d
e
d
 
w
i
t
h
 
m
a
r
b
l
e
)
.

A
l
a
s
k
i
t
i
c
 
g
n
e
i
s
s
 
(?

).

A
l
a
s
k
i
t
i
c
 
gn
ei
ss
 
(?
).

A
p
l
i
t
i
c
 
pa

ra
gn

ei
ss

. 
I
n
t
e
r
-
 

l
a
y
e
r
e
d
 
w
i
t
h
 
h
o
r
n
b
l
e
n
d
i
c
 
gn

ei
ss

.

O
r
t
h
o
c
l
a
s
e
,
 
h
o
r
n
b
l
e
n
d
e
 
gn
ei
ss
. 

(
O
r
t
h
o
c
l
a
s
e
 
p
o
r
p
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.
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Table 1.—Sample identification data—Continued

Footnotes—Continued 

_3/ USGS 7 1/2-min quadrangle abbreviations.

AB - Alexandria Bay, N.Y. ND - Natural Dam, N.Y. 

Big - Bigelow, N.Y. PM - Pope Mills, N.Y. 

Gov - Gouverneur, N.Y. Red - Redwood, N.Y. 

Heu - Heuvelton, N.Y. Rich - Richville, N.Y.

4/ Identity of geologic units shown on Misc. Investigations Map 1-664 

(Bannerman, 1972) for samples collected by H.M. Bannerman

5J UTM Coordinates Zone 18

Northings are plus 4,900,000 meters 

Eastings are plus 400,000 meters

13



Table 2.—Chemical analyses of rocks. 

Rock type: Mafic dike rocks

Chemical analysis no. (see table 1 
n.d. - not determined

Si0 2

A12 03

Fe2 03

FeO

MgO

CaO

Na20

K20

H2 0+

H2 0~

Ti02

P2 05

MnO

C0 2

Aqua 
Regia 
Sol. as

SC-3

Volatiles
other
than C0 2 
and H2 0

Wet anal.

B 203

Cl

F

Sum

1234

50.2 43.5 48.0 45.0

16.9 14.5 15.4 14.8

.90 4.4 2.4 1.5

6.2 10.3 8.1 9.8

6.4 4.2 9.0 8.8

5.9 6.5 1.6 3.0

3.7 2.9 1.3 2.1

.89 2.3 3.8 4.1

3.4 4.5 4.7 4.8

.60 .85 .56 .97

1.6 5.0 3.3 3.5

.20 .90 .51 .82

.01 .14 .03 .17

1.7 <.05 .61 .58

n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d.

99 100 99 100

5

45.5

15.7

5.2

9.0

7.3

2.9

2.2

2.6

3.9

.42

4.2

.85

.06

.14

n.d.

n.d.

n.d.

n.d.

n.d.

100

14

6

43.5

14.7

3.4

12.9

5.0

7.3

3.3

2.1

.00

.25

5.4

1.1

.08

.11

n.d.

n.d.

n.d.

n.d.

n.d.

99

for identification data)

7

44.0

15.6

3.6

10.9

5.3

5.1

3.7

1.9

4.7

.45

4.7

.20

.02

.15

.13

n.d.

n.d.

n.d.

n.d.

100

8

48.9

16.9

.83

6.7

4.9

9.4

3.5

.77

2.5

.15

1.5

.21

.08

3.5

n.d.

n.d.

n.d.

n.d.

n.d.

100

9

44.5

15.8

5.1

10.0

6.5

3.2

2.4

2.5

4.8

.29

4.5

.10

.05

.25

n.d.

n.d.

n.d.

n.d.

n.d.

100

10

44.8

16.2

5.0

9.3

5.3

6.1

3.1

1.9

3.4

.51

4.6

.87

.25

.04

n.d.

n.d.

n.d.

n.d.

n.d.

101

11

54.2

15.7

2.4

7.2

4.7

.0

3.9

.70

.45

.08

2.1

.24

.11

.22

n.d.

n.d.

n.d.

n.d.

n.d.

100



Table 2.—Chemical analyses of rocks—Continued 

Rock type: Gneissic granites and syenites

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

12 13 14 15 16 17 18 19 20 21 22

Si02

A1203

Fe2°3

FeO

MgO

CaO

Na20

K20

H20+

H2 0~

Ti02

P205

MnO

C0 2

Aqua 
Regia 
Sol. as
SC-3

Volatiles
other
than C02 
and H20

Wet anal.

B2C>3

Cl

F

65.7 70.2 71.7 71.6 67.3 61.7

16.8 14.6 14.7 14.8 17.8 22.5

1.0 1.0 .10 .91 .12 .44

1.3 1.5 1.0 .72 .56 1.6

.78 1.1 .50 .30 .24 .24

2.3 2.4 1.0 1.3 .44 2.0

3.8 4.1 3.7 3.5 4.6 8.2

6.7 4.1 5.6 5.8 8.0 1.9

.50 .35 .90 .05 .68 .79

.05 .06 .05 .63 .04 .00

.42 .33 .26 .24 .15 .23

.19 .15 .18 .14 .00 .05

.05 .02 .08 .02 .02 .11

.11 .05 <.05 .05 <.05 <.05

.21 n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d. n.d.

0.14 .034 .068 .039 n.d. n.d.

71.3 65.6 69.4 72.5 72.2

15.0 15.6 15.0 14.4 14.7

.49 .58 1.3 .46 .73

.92 3.2 1.7 .68 .24

.30 1.1 .93 .35 .40

1.0 2.2 2.2 1.1 .90

3.7 3.7 3.7 3.6 2.4

5.8 5.2 4.0 5.6 6.2

.96 .82 .67 .17 .56

.04 .04 .02 .14 .17

.21 .70 .40 .14 .21

.16 .24 .08 .04 .21

.07 .00 .00 .00 .00

<.05 .36 .12 .03 .03

n.d. n.d. n.d . n.d. n.d.

n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. .58

n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d.
Sum 100 100 100 100 100 100 100 99 100 99 99
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Table 2.—Chemical analyses of rocks—Continued 

Rock type: Gneissic granites and syenites—Continued

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

23 24 25 26 27 28 29 30 31 32 33 34

Si02

A1203

Fe2°3

FeO

MgO

CaO

Na20

K20

H20+

H20~

Ti02

P205

MnO

C02

Aqua 
Regia 
Sol. as
S03

Volatiles
other
than C02 
and H20

Wet anal.

B2°3

Cl

F

72.1 63.5 74.3 69.3 80.3 71.5 74.4 74.8 74.8 59.9 60.9 72.5

14.6 20.7 14.6 15.7 10.5 14.9 13.7 13.5 14.1 16.6 16.5 14.4

.79 .30 .00 .74 1.3 1.0 .69 .63 .19 1.6 1.3 .66

.56 1.0 .54 1.6 .24 .66 .26 .34 .68 4.2 4.3 .42

.34 .30 .04 .60 .15 .54 .15 .12 .53 1.2 1.1 .28

.69 1.0 1.3 2.6 .35 1.6 .96 .98 .84 2.8 2.3 .87

4.5 7.0 4.7 4.0 1.4 3.7 3.8 3.7 3.3 3.6 4.0 4.0

5.0 5.2 3.8 3.9 4.6 4.8 4.8 4.6 5.0 6.4 5.9 5.0

.50 .75 .58 .72 .28 .41 .30 .22 .39 .81 1.2 .56

.15 .02 .02 .02 .10 .11 .09 .11 .08 .19 .26 .13

.10 .07 .00 .37 .34 .23 .12 .13 .14 .87 .93 .20

.02 .02 .00 .16 .06 .05 .00 .00 .00 .25 .27 .05

.00 .08 .21 .03 .02 .03 .02 .02 .00 .05 .07 .02

.04 .06 <.05 .08 <.05 <.05 <.05 <.05 <.05 .22 .02 .08

n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d

n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d

n.d. .020 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Sum 99 100 100 100 100 99 99 99 100 99 99 99
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Table 2.—Chemical analyses of rocks—Continued 

Rock type: Metagabbro and amphibolite

Chemical analysis no. (see table 1 for identification data) 

35 36 37 38

Si0 2 45.3 39.7 54.3 48.6

A12 03 16.4 12.8 19.1 14.5

Fe203 3.9 4.7 1.7 4.1

FeO 9.0 9.0 5.9 9.1

MgO 5.4 7.0 3.6 5.6

CaO 7.9 13.2 6.4 9.2

Na20 2.6 2.0 4.2 3.5

K20 3.0 3.8 2.0 .92

H2 0+ 1.6 1.0 .77 .66

H2 0~ .11 .12 .07 .14

Ti02 3.0 1.7 1.1 2.4

P205 .88 2.7 .20 .23

MnO .08 .25 .00 .15

C0 2 .20 1.4 .05 .08

Sum 99 99 99 99
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Table 2.—Chemical analyses of rocks—Continued

Rock type: Metasedimentary schists, gneisses, quartzites,
and paramphibolites

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

Si02

A1203

Fe203

FeO

MgO

CaO

Na20

K20

H20+

H2 0~

Ti02

P205

MnO

C02

Aqua 
Regia 
Sol. as
S03

Volatiles
other
than C02 
and H20

Wet anal.

B2°3

Cl

F

Sum

39

60.0

18.1

.73

4.7

2.5

.60

5.0

6.4

.49

.06

1.2

.16

.07

<.05

n.d.

n.d.

n.d.

0.08

n.d.

100

40

57.4

10.9

1.4

2.7

7.6

11.9

3.3

2.6

.38

.17

1.2

.31

.10

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

100

41

88.3

3.0

.64

.60

.90

1.9

1.1

.11

.57

.07

1.0

.10

.05

.78

.24

n.d.

0.32

n.d.

n.d.

100

42

80.0

6.9

1.5

3.3

2.7

.50

.20

2.6

.34

.11

.71

.13

.05

<.05

n.d.

n.d.

0.38

n.d.

n.d.

99

43

77.2

11.7

.65

.32

1.3

1.5

4.4

1.0

.54

.06

.93

.17

.05

.06

n.d.

n.d.

0.38

n.d.

n.d.

100

44

67.4

13.3

1.1

3.3

3.9

.54

1.1

6.3

2.1

.14

.59

.10

.00

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

100

45

57.8

17.3

2.5

2.5

4.2

.52

.70

10.4

2.0

.22

1.0

.12

.03

<.05

n.d.

n.d.

0.53

n.d.

n.d.

100

46

60.6

14.0

3.2

1.8

6.2

3.8

3.0

.72

1.0

.30

1.2

.11

.08

.24

n.d.

n.d.

2.41

n.d.

n.d.

99

47

65.4

13.6

3.9

1.2

3.4

.51

.81

7.0

1.2

.19

.70

.11

.03

<.05

n.d.

n.d.

0.96

n.d.

n.d.

99

48

62.6

17.8

2.1

2.8

2.6

.45

.50

5.5

2.0

.23

1.2

.11

.04

<.05

n.d.

n.d

1.06

n.d.

n.d.

99

49

72.2

9.7

3.3

2.3

4.1

.70

.09

3.2

2.3

.33

.81

.11

.08

<.05

n.d.

n.d.

0.08

n.d.

n.d.

99

50

58.0

18.2

1.9

2.2

4.1

.51

.79

8.4

1.9

.27

1.2

.13

.06

<.05

n.d.

n.d.

1.02

n.d.

n.d.

99



Table 2.—Chemical analyses of rocks—Continued

Rock type: Metasedimentary schists, gneisses, quartzites, 
and paramphibolites—Continued

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

51 52 53 54 55 56 57 58 59 60 61

Si02

A1203

Fe2°3

FeO

MgO

CaO

Na20

K20

H2 0+

H2 0~

Ti02

P2 05

MnO

C02

Aqua Regia 
Sol. as
SC-3

Volatiles
other
than C02
and H20

Wet anal.

B2°3

Cl

F

60.7

17.2

1.5

2.4

3.7

.36

.51

9.8

1.8

.21

1.0

.11

.06

<.05

n.d.

n.d.

0.61

n.d.

n.d.

59.7

16.5

3.9

1.0

3.9

.49

.68

9.9

1.7

.18

1.3

.12

.05

<.05

n.d.

n.d.

1.25

n.d.

n.d.

63.4

15.6

3.2

1.2

3.6

.78

.63

8.0

1.6

.08

1.2

.14

.04

<.05

n.d.

n.d.

1.38

n.d.

n.d.

60.9

17.2

3.1

.61

2.2

1.6

.57

9.1

1.0

.04

1.2

.12

.06

1.5

n.d.

n.d.

1.73

0.03

0.83

55.2

18.2

3.4

.73

4.6

1.2

.68

9.6

1.7

.33

1.8

.16

.05

.20

n.d.

n.d.

2.00

n.d.

n.d.

77.6

11.7

1.1

.40

1.6

.58

4.7

.72

.79

.05

.34

.04

.04

<.05

n.d.

n.d.

0.64

n.d.

n.d.

82.4

7.9

.60

.56

1.4

2.0

1.8

.79

.67

.04

.38

.01

.04

.84

n.d.

n.d.

0.28

n.d.

n.d.

58.1

10.7

1.3

3.6

6.7

12.3

2.3

2.4

.89

.14

.78

.10

.12

.18

n.d.

n.d.

n.d.

0.49

0.042

61.8

16.1

.86

6.4

3.4

1.9

2.1

4.2

1.6

.08

1.2

.15

.09

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

60.6

15.8

1.5

1.0

6.4

3.5

7.3

.55

.67

.13

1.0

.19

.04

<.05

n.d.

n.d.

0.62

n.d.

n.d.

60.4

17.3

4.5

.28

2.2

.63

.82

9.8

.78

.12

1.2

.07

.06

<.05

n.d.

n.d.

2.32

n.d.

n.d.

62

60.8

20.5

2.1

.15

2.2

.54

6.6

2.3

.69

.08

1.8

.06

.04

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

Sum 100 101 100 102 100 100 100 100 100 99 100 100
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Table 2.—Chemical analyses of rocks—Continued

Rock type: Metasedimentary schists, gneisses, quartzites, 
and paramphibolites—Continued

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

63 64 65 66 67 68 69 70 71 72 73

Si02

A12°3

Fe2°3

FeO

MgO

CaO

Na20

K20

H2 0+

H20~

Ti02

P205

Mno

C02

Aqua Regia 
Sol. as
503

Volatiles
other
than C0 2 
and H2 0

Wet anal.

B2°3

Cl

F

81.2

8.7

1.6

.15

.90

.24

2.0

2.3

.44

.04

.92

.10

.04

<.05

n.d.

n.d.

0.89

n.d.

n.d.

60.0

15.4

4.7

2.2

3.7

.19

.60

10.0

1.8

.12

1.2

.14

.14

<.05

n.d.

n.d.

0.21

n.d.

n.d

73.4

14.1

1.1

.42

1.6

.40

5.3

.57

.63

.03

1.2

.14

.03

<.05

n.d . .

n.d.

0.97

n.d.

n.d.

62.5

17.9

1.4

2.0

2.9

.20

5.8

3.8

1.2

.04

1.5

.04

.04

<.05

n.d.

n.d.

0.88

n.d.

n.d.

61.5

14.4

2.6

3.1

5.1

.33

.44

8.2

2.4

.41

1.1

.16

.16

<.05

n.d.

n.d.

0.19

0.05

0.14

47.2

10.0

4.6

.51

4.6

14.0

.50

.28

1.4

.08

1.1

.16

.24

9.7

5.1.

n.d.

3.47

n.d.

n.d.

61.0

17.0

3.7

.49

2.5

.58

.70

9.3

.91

.07

1.2

.10

.06

<.05

n.d.

n.d.

2.31

n.d.

n.d.

60.8

18.1

3.4

.38

2.3

1.3

.76

8.3

.83

.17

1.2

.09

.06

.15

n.d.

n.d.

2.58

n.d.

n.d.

57.1

17.0

1.0

7.6

4.5

1.7

3.3

4.2

1.2

.09

1.2

.15

.08

<.05

n.d.

n.d.

0.39

n.d.

n.d.

61.3

12.1

1.9

2.1

7.7

5.9

6.1

.42

.57

.22

.99

.14

.06

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

56.4

16.4

.27

.66

6.0

7.4

6.4

1.8

1.6

.30

.68

.00

.12

.50

n.d.

n.d.

0.02

1.58

0.05

74

63.7

14.4

3.0

2.5

3.0

1.4

1.4

7.6

1.0

.17

.76

.14

.11

.11

n.d.

n.d.

n.d.

n.d.

n.d.

Sum 10° WO 100 100 100 103 100 100 100 100 100 99

CO



Table 2.—Chemical analyses of rocks—Continued

Rock type: Metasedimentary schists, gneisses, quartzites, 
and paramphibolites—Continued

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

75 76 77 78 79 80 81 82 83 84 85 86

Si0 2

A12 03

Fe2 0e

FeO

MgO

CaO

Na20

K2 0

H2 0+

H2°~

Ti02

P2 05

MnO

Co 2

Aqua 
Regia 
Sol. as

S03

55.3

13.9

1.7

4.9

4.4

10.4

.25

3.6

1.9

.34

.97

.17

.05

.74

n.d.

82.0

8.4

.12

.38

.30

2.3

3.5

.47

.43

.08

1.8

.10

.03

1.4

n.d.

65.2

15.1

.66

1.4

3.8

2.2

7.3

.67

1.4

.27

.85

.09

.02

.68

n.d.

82.7

8.0

.14

.34

.62

1.8

3.5

.48

.49

.10

.17

.05

.03

.80

n.d.

81.3

7.9

1.2

.42

.43

1.0

1.3

3.7

.47

.13

.74

.12

.04

.30

n.d.

73.8

14.9

.33

.30

.33

1.4

6.3

1.2

.35

.11

.18

.02

.02

<.05

n.d.

53.0

12.1

1.8

6.0

6.5

7.0

.37

2.4

4.5

.54

.76

.17

.09

4.6

n.d.

59.6

14.0

3.8

3.3

3.4

2.6

1.3

7.1

1.6

.23

.68

.17

.07

.78

n.d.

55.6

17.5

2.4

3.8

3.0

4.9

4.1

4.7

.58

.16

1.0

.74

.11

.06

n.d.

57.6

14.3

2.5

4.9

5.8

6.5

2.6

2.7

.70

.22

.92

.19

.13

<.05

n.d.

61.4

13.0

2.5

2.8

5.5

5.7

5.1

1.3

.79

.21

.94

.17

.04

<.05

n.d.

62.2

14.2

2.2

2.0

5.2

.72

.57

8.3

2.4

.18

1.0

.11

.06

.72

n.d.

Volatiles
other
than C02
and H20 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Wet anal.

B2 (>3 n.d. 0.00 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Cl n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

F_______n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Sum 99 101 100 99 99 99 100 99 99 99 99 100
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Table 2.—Chemical analyses of rocks—Continued 

Rock type: Diopsidite and dolomitic marble

Chemical analysis no. (see table 1 for identification data) 
n.d. - not determined

Si0 2

A1203

Fe2°3

FeO

MgO

CaO

Na20

K20

H2 0+

H2°~

Ti02

P205

MnO

C02

Aqua Regia 
Sol. as
S03

Volatiles
other
than C02 
and H2 0

Wet anal.

B2°3

Cl

F

Sum

87

54.8

2.2

3.3

1.4

21.8

11.5

.54

.12

2.7

.71

.19

.02

.04

<.05

n.d.

n.d.

n.d.

n.d.

n.d.

99

88

1.3

.27

.00

.23

18.6

32.5

.00

.06

.16

.07

.00

.00

.04

46.5

n.d.

n.d.

n.d.

n.d.

n.d.

100



Table 3.—Semiquantitative spectrographic analyses

Index to table 3

Lab. Kept.
No. Sample numbers used in tables Page

1-2 and figure 1, this report

C. OT.TO 1A 1 ^O«-/t£QQ£ OA 1 1DJWOJ.'tJ. J£. LO DOj OQ———————————————————————————————————————— £t—j J.

66WS70 27 to 31, 34, 38, 45 to 51, 72, 75, 77 to 80,

QO«__QCQ"7 _ _ _____ 'J'J A O\j £. LO OJ , O/ JJ *+ ̂ -

66WS112 44, 70, 73, 74, 76, 81, 88———————————————————— 43-45

69WS56 6, 7, 12 to 15, 18, 24, 39 to 43, (9)* to (14)*——— 46-51

70WS11 3 to 5, 16, 17————————————————————————————— 52

70WS207 2, 19, 20, 35 to 37————————————————————————— 54-55

73WS32 1, 21 to 23, 32, 33————————————————————————— 56-57

These nos. refer to analyses in USGS Circular 774 (Brown, 1978)
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9-011 
(Her. Mar 1058)

Table 3.—Semiquantitatlve spectrographic analyses

REPORT NO. 63-WS-141 

JOB NO. 6263 

LOT NO. 5030

FOR Harold M. Bannerman DATE September 17, 1963 

PROJECT OR ORGANIZATION Exp. Geochenu and Min. 7105, Exp. Geol.

REFER TO OTHER REPORTS • J

Spec. Lab. No. 3760 
Plate Ho. Ill 3222

Sample No.

Tables 
Lab. No. i&? Field No.

Sendquantitative Spectrographic Analysis of 
18 Samples from Hew York

Description and Location

I6l477 52 3/62/HMB

: 161478 53 48/62/HMB

, 161479 54 52/62/ffiJB

, 161480 55 64/62/HMB

3/1481 56 10V62/HMB

161482 57 105/62/K14B

161483 58 106/62/JIMB

	59 in/62/in-iB

	60 122/62/HMB 

161^86 61 125/62/ffiffl

161487 62 126/62/m.®

161488 63 126A/62/HI.I3

161489 64 128/62/HII3

161490 65 132/62/HMB

Fine grained feldspar-biotite stained by oxides of iron, 
from Eichville Quadrangle,

Iron oxide stained feldspar-biotite gneiss from Richville
Quadrangle.
. s
Quartz - microcline gneiss from Richville Quadrangle.

Microcline gneiss from Natural Dam Quadrangle.

Quartz - oligoclase gneiss from Bigelow Quadrangle.

Quartz-feldspar gaeiss from Bigelow Quadrangle*

Fine grained granulite from Bigelow Quadrangle.

Biotite schist from Richville Quadrangle.

Tremolite quartz feldspar gneiss from Richville Quadrangle,

Microcline gneiss from Richville Quadrangle.
v

Quartz, feldspar breccia from Richville Quadrangle. 

Vein material in 126-62 from ^ichville Quadrangle.

Fine grained fragment of biotite gneiss from Richville 
Quadrangle.

Quartz-plagioclase gneiss from Richville Quadrangle.



9-011 
(Rev. Mar 1958)

Table 3.—Semiquantitative spectrographic analyses—Continued

161^93

REPORT NO. 63-WS-l^l Page 2 FOR Harold M. Bannerman liATE September 17, 1963 

JOB NO. 6263 PROJECT OR ORGANIZATION g^^ (jeochem. and MLn. 7106, Exp. Geol.

LOT NO. 5050 REFER TO OTHER R EpORTS

Description and Location

Quartz-plagioclase gneiss from Riehville Quadrangle.

Quartz-microcllne biotite cchist., from Richville 
Quadrangle.

Banded quartzite from Eichville Quadrangle. 

Granulite from Richville Quadrangle.

Spec. Lab. Ho.
Plate No. Ill 3222
Sample No.

Tables 
Lab. No. 1&2 Field Ho.

66 133/62/HMB 

161492 67 134/62/HIvlB

86

68

The ten "major" elements vece not determined, see "Bapids" reports for these.

cc: W. G. Schlecht, R. E. Stevens, D. Davidson
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MJ70

. leporl No.

Table ^T .— SD^IQUANT 1 TATI VE SPEC FKCGRAPl AHALYSI S —Continued

For

Lot Ho.
6vvs-l4l P.

Spec. Lab. No.
H&xola. lit. Danncrrcsn_.._.__

Plate No. 

HI

Dbte

^tffJBfctrJLIjJL^
Re

L

.Sample
Tables

Field
Leb.

Si
AI
Fe
Hg
Ca

Kft
K
Ti
P
Mn

A£
As
A«

B_" B*

Be
Bi
Cd
Ce
Co

Cr
Cw
Ga
Ge
Hf

"I
In
La
Li
Mo

hb
Ni
Pb
Pd

* Results are reported in percent to the nearest number in th* series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and 
0.1, etc.; which represent apvro»io»te midpoints of group data on • geometric scale. The assigned 
group for seniqtiantitative results will include the quantitative value about 30* of the t iae .

These data should not b* quoted without stating these 1 isu tat ioni .

Syr boli used are: M ; MJor con»t i tuent -- greater than 10% 
O s looked for but not detected ( •<•« f«b/« of dctect»biliti»») 
— • not looked foi 

»r ^, wijth number, Jess than number shown--here Osual dr tectabil i t ies do not apply

1&2 55 56 .
No. 64/62/12-13 104/62/HMB

Ho. 161480
-
-
-
-
-

-
-
-
-

<.oooov
0
0
2.
.1

0
0
0
0
.003

.03
,0002
.003
0
0

0
0
.CO5
0
0

.0007

.007

.0007
0 " ""0

161481
-
-
_
.
.

-
-
-
-

0
0
0

•7

.005

0
0
0
0
.0005

.007

.002

.0015
0
0

0
0
0
0
0

.0003 •
0
.0015
0o"""

57
105/62/KK3
161482
-
-
_
-
-

-
-
-
-

0
0
0
.^
.02

0
0
0
0
0

.OS}'

.0015

.001
0
0

0
0
0
0"D "

.0007
0
.0007
0
0

Re
Sb
Sc
Sn
Sr

T«
Te
Th
TI
U

V
w
Y
Yb
Zr
Zr
Looked 
Pr
Kd
Sm
Eu
Looked 
Gd
To
Dy
Ho
Er
Tm
Lu
Looked 

1 r
Os
Rh
Fu 
Looked 
Cs
Rb
r

55
64_/62/KMB
161480
C
0
.003
0
.05

0
0
0
0
0

.-02
0
.0015
.00015
c
.03

for only when 
0
0
0
0

for only when 
0
0
0
0
0
0
0

for only when

-
-
-

for only when

-
-

^6
104/62/KMB
161481
0
0
.0005
0
.02

0
0
0
0
0

.007
0
.OO07
.0001
0
.02

La or Ce found: 
0
0
0
0

Y i» found above .005^: 
0
0
0
0
0
0
0

Pd or pt found:

-
-
-

requested:

-
-

57
105/62/PJ.
161482
0
0
.0005
0
.007

0
0
0
0
0

.002
0
.0015
.OO015
0
.02

0
0
0
0

0
0
0
0
0
0
0

„ ,

-
-
-

—

-
~

27



Table 3. — SEMIQUAHTITATI VE GPCCTROGRWC AKU.YS IS— Continued

IU?ort Ho. For
63-ws-lHl P. 5

Lot No

«;ov)
Spec,

_ __3.

Harold K- Bann croon
, Lab. Ko.
7fiO

Plate 

TTT

Datt

No. Refer.

C * Results are reported in percent to th« nearest n\ir*b*r in th* series 1, 0.7, 0.5. 0.3, 0.2, 0.15. 
O.I, etc.; which represent approaticate taidpotnti of group data on a geometric scale. The assi 
group for seauquant i tative results will include the quantitative value about JO* of the 1 1«* .

These data should not be quoted without stating these limitations.

Symbols used are: M : aiajor cons t i tuent -- greater than 101 
O r looked for but not detected ( fcv table of de ttict mbili 1 l»») 
— • not looked for 
X with number, less than nu»ber shown- -here usual detectabi H t ies do not a

Sample No. •

Tables 1&2
FUld Mo.
Lftb. Ho.

Si
k\
Fc
Mfl
Ca

Nt
K
Ti
P
Wn

A 9
At
Au
B
Ba

Be
Bi
Cd
C*
Co

Cr
Cu
Ca
Ce
Kf

*9
In
La
Li
Mo

Mb
Hi
Pb
Pd

... Pt

58 59
_106y£2/J0^ U1/62/HHB
I6ll»83
_
.
_
.
-

-
-
-
-

<. 00007
0
0
.005
.05

.0001
0
0
.015
.0015

.01

.C03

.0015
0
0

0
0
0(57
0
0

.0007

.007

.001
0
0

l6lk&U
-
_
_
•
-

-
-
-
-

<.OOO07
0
0
.05
.05

.0003
0
0
.01
.002

.015

.002

.002
0
0

0
0
.007
0
.0007

.001

.01

.007
0
0

60
122/62/m-3
161485
-
-
-
-
-

-
-
-
-

0
0
0
1. •
.007

.0002
0
0
0
0

.015

.002

.002
0
0

0
0~o ——
0
0

.0007

"7605
0
0

Re
Sb
Sc '
Sn
Sr

Ta
Te
Th
Tl
U

V
W
Y
Yb
Zn
Zr
Looked 
Pr
Nd
Sw
Eu
Looked 
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked 
Ir
Os
Rh
Ru
Looked 
Cs
Rb
F

58
106/62/KMB
I6llr83
0
0
.001
0
.15

0
0 ,
0
0
0

.007
0
.007
.0005
0
.03

for only when La 
0
0
0
0

for only when Y i 
0
0
0
0
0
0
0

for only when Pd

-
-
-

SQ
111/62/KJffi
161484
0
0
.002
.0007
.02

0
0
0
0
0

.015
0
.005
.0005
0
.03

or Ce found: 
0
0
0
6

s found above .005^: 
0
0
0
0
0
0
0

or Pt found:

-
-
-

liJ! — A— _JL_ j!«.'>

and 
gned

pply

,60
122/6? /l^
161465
0
0
.003
.001
.015

0
0
0
0
0

.015
0
.003
.<5£53
0
.02

0
0
0

0
0
0
0
0
0
0

„

-
-
-

fo*r only when requested:

-
-

-
-

-
-

28



Table 3,—SLNIQUANTITATIVE SPEC7RQGRAPHI C MULYSI ̂ -Continued

taport No. For Date

p. 6 Harold M.
Lot No. Spec. Lab. No.

C
5050

Plate No. 

TTT

Refer.

*Knult« »re reported in percent to the nr«r«tt nunWr in the *«riet 1. 0.7, 0.5. 0.3. 0.2. 0.15. «nd 
0. J, «tc«; which r«pre»er»t • ppr o*im* t e midpoint* of group data on • f«o*ietric *cal«. The assigned 
group for «e«uquanti tati ve re«ult« will inclixJe the quantitative value about 30% of the t i»«.

T1>e»e data should not be quoted without ttatinf their linitationi. 

Symbol* used are:

Sample No.

M : najor con»tituent-•tre*ter than 10%
O r looked for but not detected (»ee f«b/» of dttectmbilitiea)
— * not looked for
<j with nuaiber, lei* than number §hown--here u»ual detectabi 1 i t ie« do not apply

Tables 1&2 61
6'2

FUld No. 125/62/I22J 126/62/EK;
Lab. No.

Si
Al
Fe
Mj,
C*

K«
K
Tl
P
Mn

*9
A*
Au

(L ;:L-

^
3i
Cd
Cs
Co

Cr
Cu
G*
Ge
Hf

H9
In
L«
Li
No

Nb
Hi
Pb
Pd
Pt

I6lij66
-
-
-
-
-

-
-
-
-

0
0
0
3.
• 15

0
0
0
.015
.00.15

.02
<. 00007
.002
0
0

0
0
.007
0
0

.0007
"7505
.0007
0
0

161487
- '
-
-
-
.

-
-
-
-

<. 00007
0
0
2.
.05

.0002 "
0
0
0
0

.03

.0005

.003
0
0

0
0
0
0
0

.001

.005

. 0007
0
0

63 
B 126A/62

1611*88
-
-
_
.
.

_
_
_
-

<.O0007
0
0
1.
.07

0
0
0
0
0

.007

.OOO3

.OOl
0
0

0
0
0
0
0

.0005

.003

.0007
0
0

/Effl

Re
Sb .
Sc
Sn
Sr

Ta
Te
Th
Tl
U

V
W
Y
Yb
Zn
Zr
Looked 
Pr
Kd
Sm
Eu
Looked 
Gd
Tb
Dy
Ho
Er
T»
Lu
Looked 
Ir
Os
Rh
Ru
Looked 
Cs
Rb
F

61
125762/HMB
161486
0
0
.00^
0
.OS

0
0
0
0
0

.015
0
.002
.0002
0
.02

for only when 
0
0
0
0
for only when 
0
0
0
0
0
0
0
for only when

-
-
-

for only when

-
-

62
lP6/62/H>m
161^87
0
0
.00^
0
.02

0
0
0
0
0

.0*>
0
.002
.0002
0
.0^

La or Ce found: 

0
0
0
0

Y is found above .005/i: 
0
0
0
0
0
0
0

Pd or Pt found:

-
-
-

requested:

-
-

63
"LPf^A mP/ir"-
161468
0
0

0
.m

0
0
0
0
0

.01
0
.002
• 000}
0
.1

0
0
0
0

0
0
0
0
0
0
0

.
-
-
-

.
-
-

29



•

Report No. V
• 63-WS-lfcl P. 7

Lot

C

Sample 
Tables

Ko.
5030

for ^ 
Harold K. Borrnenaan

Spec. Lab. No. 
3760

S«pt«:R£>«r 17, 19^;
Plate No. Refer. 
Ill 3222

Rrsulti are reported in p«rc«n t to the n«?i.r«-st ni**b<>r in the scries 1. 0.7. 0.5. 0.5. 0.2. 0.15. and 
0.1, etc.; which represent a ppi o* » «*« t * Midpoints of troop data on a e«-«»*tric scale. Tl»« assigned 
(roup for aemiquantitati ve results will include th« quantitative value about J0% of the t im* .

These data should not be quoted without stating the** limitations.

Synbols Uaed are: U ; najor const i tucnt •- f/ ea t»r thi.n JO* 
0 r looked for but not deterl^d (••« t*t>l» of de tect»bilit i»i) 
— • not looked for 

VT O with number, less than numbrr sho«rn--here usual detactabil itias do not apply

1&2 -64
Fiald So. 128/62/HMB
Lab. Ro. 3j6ll>69

Si
A)
F*
M§
C*

Ka
r
Ti
P
Mn

As
Au
B

( Ba

Be
Ci
£d
Ce
Co

Cr
Cu
G*
Ge
Hf

Kj,
In
La
Li
Ko

Kb
Ki
Pb
Pd
Pt

-
-
-
-
•

.
•
-
-
-

<. 00007
0
0
.03
• 3

0
0
0
.015
.002

.015

.001

.0015
0
0

0
0
.007
0
.0005

.001

.007

.0015
0
0

65 66 &U
l*2/62/HKB 133/62/KKB 125/62/HMB
161^90
-
-
-
-
-

-
-
-
-

0
0
0
1.
.005

0
0
0
0
.001

.01

.0005

.0015
0
0

0
0
0
0
0

.001

.003

.0007
0
0

161^91
-
-
-
-
-

.
-
-
-
-

0
0
0
1.5
.007

.0002
0
0
0
.000"

.015

.0005

.002
0
0

0
0
.005
0
0

.002

.007

.0007
0
0

Re
Sb
Sc
Sn
Sr

Ta
Te
Th
Tl
U

Y
W
Y
Yb
Zn
Zr
Loci ed 
Pr
Kd
S*
Eo
Looked 
Gd
Tt>
fly
Ho
Er
T*
Lu
Looked 
!r
Os
Rh
Ru

Ct 

....

0
0
.0015
0
.02

0
0
0
0
0

.01
0
.005
.0005
0
.03

for only when 
0
0
0
0

for only when 
0
0
0
0
0
0
0

for only when

-
-
-

for only when

-
-

65
132/62/HKB
l6l49*3
0
0
.002
0
.005

0
0
0
0
c
.015
0
.003
.0003
0
.02

La or Ce found: 
0
0
0
0

Y is found above .005$: 
0
0
0
0
0
0
0

Pd or Pt found:

-
•
-

requested:

-
-

66
133/62/s:
Ibl^l
0
0
.002
0
.002

0
0
0
0
0

.015
0
.007
.(XX>5
0
.02

0
0
0
0

0
0
0
0
0
0
0

.

-
-
-

—

-
-

30



Table 3.--SWI QUANT I UTI YE SrECTROGSAPK» r ANALYSIS—Continued

Date

Lot No.

rt Ha. For

63-WS-lU P. 8 Harold M.
Spec. Lab. No.

c 5050

Plate No. 

Ill 3222

Reftr.

Reiultt art reported in p»re«ntlolh* nurtni nua»b«r in tK* iariai 1, 0.7, 0. S. 0.3. 0.2. 0.15. and 
0.1, etc.; which repre««nt * ppr fv* i «a t P niHppinti of group rfata or, • (twetric icale. Th« resigned 
group for tetuquojiti tati v* reiuita will include the quantitative value about 30* of the t m«.

Thete data *hould not be quoted without stating the«a limitation*.

Symbolt used are: M r atajor conat i tuent — greater than 10f
O z looked for but not detected ( ••• f«fc/a of oVfacfabj/i f !••)
— • not looked for

Sample No.
Tables 1&2

Field No
Lab. No.

jj
Al
Ft
Mfl
C*

Ka
K
Ti
P
Hn

ia_
A*
Au

C*L_
Be
Bi
Cd
Co
Co

Cr 
Cv
G«
Ge
Hf

Hs _
In
La
Li
Mo

Rb
Ki
Pb
Pd

(..*-"
By 

d«-.

6)
• JVf/62/fc

161^92
•
-
_
.
.

-
-
-
-

<. 00007
0
0
.07
.15

0
0
0
0

.-003 .

.01

.0005

.0015.
0
0

0
0
0
0
0

.0007

.007

.0015
0

JL __

^, with nuvtbe

86 
B® ^7^2/E^jB

161495
•
-
.
.
«.

-
-
-
-

0
0
0
•5
.15

0
0
0
0
.002

.01

.0005

.002
0
0

0
0
0
0
0

.0005

.007

.001
0
0

Sj-ectrographlc Cervi cc P nr 
Ar.a}yst : Ivan Bai^ltA' 3/i 
Froj r ct Ix^pjScr : Anuin W.

r, leu tfv

68
"18/57 Ai
161^9^
-
.
.
-
-

-
-
-•-

<. 00007
0
0
3.
.01

0
0
0
0
.003

.01

.0005

.002
0
0

0
0
0
0
.0003

0
.007
.0007
0
0 ___

en nuwoer »nonrn-*ne

67
13 T&/6z4

16H;92
Re 0
Sb 0
Sc .0015
Sn 0
Sr .007

T* - 0
Te 0
Th 0
Tl 0
U 0

V .015
W 0
Y .001
Yb .00015
Zn 0
Zr .02
Looked for only 
Pr 0
Kd 0
Sai 0
Eu 0
Looked for only 
Gd 0
Tb 0
Dy 0
Ho 0
Er 0
T« 0
Lu 0
Looked for only 
Ir
o» ' -
Rh
Ru
Looked for only 
Cs

'-Rb

F

re utual de tectabi Jit tei

86

i do not apply

68
/KM3 W62/HKB 18/5 7 /KJ/*

161^93
0
0
.0015
0
.07

0
0
0
0
0

.01
0
.001
.OO015
0
.02

when La or Ce found: 
0
0
0
0

when Y i» found above 
0
0
0
0
0
0
0

when Pd or Pt fcund:

.-
-
-

when requested:

-
-

l6ll*9^
0
0
.002
0
.03

0
0
0
0
0

.01
0
.003
.00-03
0
.015

0
0
0
0

.005*: 
0
0
0
0
0
0
0

_

-
-
-

•

-
-

Iiesl(;ned specifically for direct quotation la

id P- search (LWP) ^-4-, * Q rA'l > 
,/3 A^ proved ^^ \^J^\f^^<^* )? v^/X^t-^*-*-*! «ccv^_ __ ____

He'2, tfl
Ol ol
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Table 3.—Semiquantitative spectrographic analyses—Continued

REPORT NO. 66-WS-70

JOB NO.

LOT NO. 50-089

H. M. Banner-man

PROJECT OR ORGANIZATION £33,

Quad New York'- 7106
REFER TO OTHER REPORTS

DATE April 28, 1966 

. •* EGM ~]

Spec. Lab. No. lj-323 
Plate No.

Semiquantitative Spectrographic Analysis of 
Twenty-£ive (SgJL^Grenville Formation Samples 
from St. Lawrence County, New York.

Sample No. 
Lab. No. Tables 1 & 2 Field No.

W166696

W166697

W166698

W166699

W166700

W166701

W166702

W166703

Wl6670if

W166705

^166706

45

46

r 47

48

49

50

51

83

82

38

85

5-B 1529

1-B U38

1-B 0735

5-B 0834

**<»*

HI 0.10

- 3-B OlfU

if-2736-65

1-B 03MJ-65

1-B 0830*63

S-51^5-65

W166707 80

Description

fine grained feldspar gneiss
with tourmaline 

i
do

i
"banded feldspathic quartzite 
w/tourmaline

fine grained feldspar gneiss 
w/tourmaline ^__

greenish qtz mica schist with 
minor tourmaline

banded qtz-mica schist plus 
tourmaline

greenish facies qtz mica 
schist plus tourmaline

Orthoclase-horriblende gneiss 

same, with 11me silicates 

gabb ro-ainphibolite

amphibolitic facies banded 
gneiss

aplitic facies banded gneiss
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Table 3. — Semiquantitative spectrogranhic analyses — Continued

o
REPORT NO. 66-W3-7O FOR H. M. Bannerman DATE April 28, 1966

JOB NO. 77^6" PROJECT OR ORGANIZATION Exp. Geol. - EGM - Richville 
• Quad, New York - 7106

LOT NO. 30-089 (Page 2) REFER TO OTHER REPORTS

Spec. Lab. 
Plate No.

Lab. No.

W166708

W166709

W166710

W166711

W166712

W166713

Wl6671if

\a66715

W166716

W166717

W166718

W166719

No. 1*323 
HI-3631
Sample 1T6. 
Tables 1 & 2

84

27 •

28

29

30
*' 31 •'

34

77

78

79

72

75

Field No.

l*-1519~6l

3-31M-65

1-1212-61

6-2231-65

3-1718-61

2-0115-65

1-1121-61

1-B 0630-65

2-B 0^02^-65

5-B 032^-65

1-B 1027-63

1-B 0312-65

'

Description 

axqohibolite

fine grained granitic gneiss

microcline gneiss

do

oligoclase gneiss

do

qts syenite dike

qtz mica schist interbedded 
w/marble

coarser grained alaskite gneis

fine grained facies, alaskite

greyish facies q't« mica £

lime-silicate-rich gneiss

tchist

in

W166720 87 1-B 0105-65

marble

rusty marble

J'^

33



IORM 9.1242A 
(REV. 9. 1965) Tablc

* RepdVt No. 
66-WS-70

f ot No.
^ > 30-089

3.-- S'EMIQUANTITATIVE SPECTROGRAPHIC AK'AlAS IS— Continued job^o "

For Date 
H. M. Bannerman April 28, 1966

Spec. Lab. No. Plate No. Refer. 
4323 HI-3631

^* 

77]

Sample No.

Results are reported in percent to the nearest number in the series 1, 0.7. 0.5. 0.3, 0.2, 0.15, and
0.1, etc,; which reoresent approximate midpoints of interval data on a geometric scale. The a•signed
interval for seroiquantitative results will include the quantitative value about 30% of the time.

These data should not be quoted without stating the above limitations*

Symbols used'are: U s major constituent--greater than 10%
O « looked for but not detected C"ce table of dctectabllltica)
- s not looked for
< f with number, less than number shown--here usual detectabilitie* do not apply

Tables 1
Field Ho. .

& 2 4v _____
2~B 1>^9 3

4fi 47 4^ 46 47
:=B" 1138 ~I-B 0735 5-B 1529 I-B 1130 1-B 0735 •

Lab. Ho. ^166696 W1666Q7
Si
Al
Fe
Mg
Ca

Ha
K
Ti
P
Hn

Ag
f'As

( Au
B.
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La

Li
Mo

Kb
Ni
Pb

( Pd
V Ft

mm

„

M

' <n

—

••

—

—

Ok

M

0
0o •

•« -^
.15

O
0
0
0

.OOP

.007
o

/"\^\*| C 
0, v/vy 1 ^>

0
0

0
0
0
0
0

.0005

.005
O
0
o

—
— B
(—
—
—

^,
j^,
—
—

O
0
o
p.
.P

^000^
0
0
0

.0015

.007
,OOO1
.0015

0
0

0
0
0
0
o

.0005

_ Q
0

._D

W1666Q8

—
—
„
—

—
_,
—
—

O
0
0i:'

rO^

O
0
o
0

r ooi

,005
.00005
t ooi

0
0

0
o

,007
o
o

,0003
<r oo\
-^0003

0

W1666Q6 wi
Re o
Sb o

Sc .OOP
Sn o
Sr ^Q15

Ta o
Te o
Th o

T1 O
U 0

v f m
w o
U

Yb ,OOO7
Zn o

Zr .03
Looked for only when 
Pr
Nd
Sm „
Eu o
Looked for only when 
Gd
Tb
Dy
H°
Er
Tm
Lu
Looked for only when 
lr

Os
Rh
Ru
Looked for only when

Rb

6fifiQ7 Wlf^fiQfi
0
O

.001
O

.07 _____

0
0
o
0
o

.007
o

.003
,000*;

0
ns

La or Ce found:

— I -

«•
O

Y is found above

a-

Pd or Pt found:

requested:

0
0

t O015
0

,0075

0
O
O
0
O

.007
0

0015
.OOO75

O

015

0
0

0
o

.0055&:

•

-

-

34



(K.V.9.

• Report

Got No

Sample No

Tables 1 
Field No.
Lab. No.

Si
Al
Fe
Mg
Ca

Na
K
Ti
P
Mn

Ag
^^As

C. Au
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La
Li
Mo

Nb
Ni
Pb

( Pel
' Pt ~

t9f>b) milTab la

No.

30-089

3.— ̂ (QUANTITATIVE SPECTROGRAPHIC A^ALYSI

For 
II. M. Bar
Spec. Lab.

1 S — Continued Page k
J?ob No e 77'

Date 
merm/in April 28, 1966
No. Plate No. 

HI-3651

Refer.

Results nre reported in percent to th»* nearest number in the series 1, 0.7, 0.5 ( 0.3, 0.2. 0.15, and . 
0.1, etc,; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquanti ta ti ve results will include the quantitative value about 30% of the time.

These data should not be quoted wi thout stating the above limitations.

Symbols used are: M : major cons t i tuent--Rrea ter ll~«n 10% 
O s looked for but not detected (»" table of dct ectebilit iea) ; 
- = not looked for ^ \ 
<, with number, less than number shown--here usual de tectabil ities do not apply

&_2 48
5-B~08^4
W166699

-
•
-
_,
-,

~
«.
-
-

0
0
0"1.

.05

0
0
0

.05

.002

-007
.00005
.0015

0
0

0
0

.015
0
0

.0007

.005

.003
0
0

49
l-B-O^ij-
W166700

_,
_,
„
~
M

_,
M
_.
«

0
0
0

.015

.05

0
0
0
0

.0015

.002

.0005

.0007
0
0

0
0
0
0
0

.... 1 000.3

. . .003
0
0
0

50

W166701
m

•

«

«.

_»

-,

•

-.

..

0
0
0
.7
.1

0
0
0

.02

.002

.007

.OOO07
,0015

0
0

0
0
.007

0
0

_,OOQ5 "
_^003_

_ .-C)Q15 .
0
0

48 .
5-,B_,Oo^q-
W166699

Re 0
Sb 0
Sc .002
Sn .001
Sr .002

rTa 0
Te 0
Th 0
TI 0
U 0

V .01
w o
Y .002
Yb .0002
Zn 0
Zr .02
Looked for only when 
Pr 0
Nd .01
Sm 0
Eu 0
Looked for only when 
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked -for only when 
Ir
OS _r

Rh -T
Ru
Looked-for only when 
Cs
Rb
F

49l-,3-(5li32f
W166700

0
0

.0007
0

.005

0
0
0
0
0

.005
0

.0015

.0002
0

.02
La or Ce found:

->
-
0

Y is found above

_,
_,-
_,-

„
M
_,

Pd-or Pt found:

*.
«,-

M
requested:

w
_,

IHB^&IO——
W166701

0
0

.0015

.0005

.005

0
0
0
0
0

.01
0

.0015

.00015
0

.02

0
0
0
0

.005^:
•m

_

_,

_,

_

_,

_,

——

_

-e-

_.

—

— -

_,

35



. 19Gb) Tabl 3' SEMI QUANTITATIVE SPECTROGRAPHIC ANALYSIS—Continued

% Repojrt No.
. ' 66-WS-70

^Lot No. ~
( ; 30-089

"1 

1

' Sample No.

' Tables 1 &

<

i 

\

\
\
\
\

Field No.
Lab. No.

Si
Al
Fe
Mg
Ca

Na
K
Ti
P
Mn

Ag
As

( Au
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La
Li
Mo

Nb
Ni
Pb

{ Pd •
v . Pt.

For 
H. M. Bannerman

Spec. Lab. No. 
1*323

Plate No. 
HI-3631

Date 
April
Refer.

28, 1966

Results are reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and 
0.1, etc,; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquanti ta tivc results will include the quantitative value about 30% of the time.

These data should not be quoted without stating the above limitations.

Symbols used are: ' M s major cons t i tuent--greater t>-»n 1056 
O s looked for but not detected (»ee table of detcctabilit iea) 
— - not looked for 
<, with number, less than number shown- -he re usual detectabi 1 ities do not apply

2 51
3-B-OlOl
W166705"

•*
M

*f

•*

-

-

——

~

-'

——

0
u

'U

V-5 v/
• •*• .

0
u
0

• U3
.UU2

.007

.001
0
0

0
0
.005

0
O

.0003

.005
00~

0

83
ft-2736-65
W166703

ur

-

-

•*

-

tX

-

-

-

-

-'" 0
u
0
O '

.15

.0002
0
0

.05

.002

.007

.003

.001
0
0

0
0

.01
0
0

0
<.003

.001
0
0

82
l-B-03^4-
W166704

w

«»

*i

•*•

-

ur

^r

-

^r

- '

0
0
O
0
.1

<.0001
0
0
.02
.0015

.007

.00005

.001
0
0

0
0

.005
0
0

.0003

.003

.0007
0
0

•65

Re
Sb
Sc
Sn
Sr

Ta
Te
Th
Tl

U

V
W
Y
Yb
Zn
Zr

.. --5i _ . . _
3-B^oifii
W166702

0
0.

.0015
0

.003

0
0
O
0
0

.01
0

.001

.0001
0
.02

Looked for onK when 
Pr 0
Nd
Sm
Eu

0
0
0

Looked~for only when
Gd *
Tb
Dy
Ho
Er
Tm
Lu

^

*f

•*
*
•*

-
Looked'for only when 
Ir
Os
Rh
Ru

••

-
-

Looked for only when
Cs • -
Rb
F

M

_

83
lj-2736-65
W166703

0
0

.001
0
.1

0
0
0
0
0

.015
0

.003

.0003
0

.07
La or Ce found: 

0
.015

0
0

Y is found above

••*

•ri

•rf

-'

-

-

Pd-or Pt found:
Mf

M

~f

-

requested:

_•

.

-- 82

^6^704
0
0

.001
0.03

*

0
0
0
0
0

.007
0

.002

.0002
0
.03

0
0
0
0

.005$:

M
MT

M'

-r

-

-

rf

w
.-•

-

'•*

•f •

-

36



< R Ev.9.i965) Table 3 _ sp,^ QUANTITATIVE SPECTROGRAPHIC ANALYSIS —Continued Page 6
.TAh ffln 7'

RepoVt No.

/
t No. 

30-089

For

Spec. Lab. No. Plate Mo.

TTT-.36.31

Date 
.April P8, 1,966

Refer.

Results are reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2. 0.IS, and 
0.1, etc.; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquantitative results will include the quantitative value about 30% of the tine.

These data should not be quoted without stating the above limitations.

Symbols used'are: U s major constituent--greater than 10%
O B looked for but not detected f«ee taMe of detcctabilitiei) 

/ - s not looked for 
„ , <, with number, less than number shown--here usual detectabilities do not apply
Sample No.
?ables 1
Field Ko.
Lab. Ho.

Si
A1
Fe
Kg
Ca

Na
K
Ti
P
Mn

Ag
/~As

V. Au
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La

Li
Mo

Kb
Ni

,Pb
V Pd ,

Pt

& 2 38
1-B 0830-65
W166705

.
-
-
-
-

—
*m

-

•

-

0
0
0
0.
.02

0
0
0
0
.005

.007

.003

.0015
0
0

0
0
0
0

.0003

.0003

.005
0
0
0

, 85,,
2-31^5-65
W166706

•*
-
.
•>
_

M
«•
..
•

0
0
0

.003

.015

.00015
0
0
0
.002

' .007
.0005
.001

0
0

0
0
0
0
0

.0003
.. .005

.0005
0
0

80_^.-
1-3145-65
W166707

•»
M
*m

M

w

Ml

..

M

«

..

0
0
0

.01

.015

.0002
0
0
0
0

0
.002
.001

0
0

0
0
0
0
0

.000^
0

.OOP
0
0

• 37

38_
1-B 6B.3Q~6.C
W166705

Re o
Sb 0

Sc .002
Sn o

Sr .03

Ta 0
Te 0
Th o

Tl 0
U 0

V .05
W 0
Y .OOP
Yb .OOOP
Zn o

* r .01
Looked for only
Pr
Nd
Sm

Eu o
Looked for only 
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked for only
Ir
Os
Rh
Ru
Looked for only
Cs
Rb
F

85
? P-^lI^-r^5

Wl 66706
0
O

.0015

.000^

.015

0
0
0
0
0

.007
0

,003
.000^

0

-S3 —————
when La or Ce found:

„.
—
^

0
when Y is found abov

IM

t.
_

1—
tm

when Pd or Pt found:

L>

,^
when requested:

>-

«n
.,l-3.lA5-65 ...,
m 66707

o
0
0
o

t O3q

0

0
O
0
O

, OO1
0 '-

,OO1 .'
.OOOT . _

0
no !

1
— \

ifm i
/

0 '
e .005ft:,

i

i
••

ti.

M

^

1

.

i

^



(KlV.».19Gb) Table 3,— SPMIQUANTITATIVE SPECTROGRAPHIC AW^'SIS —Continued *" f̂ ' . 
____ \ _____ ____________' _______ JOD No. (7**

* Report

Cot No. 
'S

Sample No.
Tables 1 &

FTeTd No.
Lab. No.

Si
Al
Fe
Mg
Ca

Na
K
Ti
P
Mn

Ag
.-As

(" Au
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
in
La
Li
Mo

Nb
Ni
Pb

No.
66-WS-70

30-089

For 
H. M. Barmerman

Spec. Lab. No. 
4323

Date 
April 28, 1966

Plate No. Refer. 
HI-3631

Results are reported in percent to the nearest number in the series 1, 0.7. 0.5. 0.3, 0.2, 0.15, ond 
0.1, etc,; which represent approximate midpoints of interval -da ta on a geometric scale. The assigned 
interval for semiquanti ta tive results will include the quantitative value about 30% of the time.

These data should not be quoted without stating the above limitations.

Symbols used' are: U s major cons ti tuent--greater than 10% 
O s looked for but not detected ( eee table of detectebilitJem) 
** ~ not looked for 
<, with number, less than number -shown- -he re usual de tectabilities do not apply

2 84
4-1519)61
W16670S

-
•
-
~
-

tm
-
-
-
-

0
0
0
<,003

.05

.00015
0
0
0

.003

.007

.00007

.001
0
0

0
0

.003
0
0

.0005
-.007
.0007

0
0

27
3-31^-65
V7166709

•
»
•
-
-

mm
-
-
-
-

0
0
0o -

.05

0
0
0
0
0

.002

.OOO3

.0005
0
0

0
0
0
0
0

.0003
0
0
0
0

28
-1-1212-61
W166710

-
-»
-
-
-

—
-
-
-
-

0
0
0
0
.07

.0003
0
0
.01

0

0
.0002
.0015

0
0

0
0

.005
0
0

.0003
0

.002
0
0

84
Jf-1519-61
W166708

Re 0
Sb 0
Sc .002
Sn .0003
Sr .01

Ta 0
Te 0
Th 0
TI 0
u o

V .01
W 0
Y .003
Yb .0003
Zn 0
Zr .03
Looked for only 
Pr 0
Nd 0
Sm 0
Eu 0
Looked for only 
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked for only 
Ir
Os
Rh
Ru
Looked for only 
Cs
Rb
F

27
3-31^65
W166709

0
0
0
0

.003
0
0
0
0

0

.003
0

.0015

.00015
0

.05
when La or Ce found:

-
-
O

28

W166710
0
0
0

.0003

.02

0
0
0
0
0

.002
0
.001
.0001

0
.02

0
0
0
0

when Y is found above .005%'.

-
-
-
-
-
-

when Pd or Pt found:

-
-

•

when requested:

-
-

-
-
-
-
«
-

..

-
-
-

„,

- .
-



v»U(Y I I \J\ll\n II I H I I V C. Ol' C.\J I IWUIVMI II I V Ml!ML. I w» I <J

Report No.
* 66-WS-70

Job Wo. 11
or

Ho M. Bannerman
Date

April 28, 1966
Lot No. Spec. Lab. No, Plate No. Refer.

30^089
Results nre reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3. 0.2. 0.15, and 
0.1, etc»; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquantitative results will include the quantitative vnlue about 30% of the time.

These data should not be quoted without stating the above limitations.

Symbols used'are: M t major constituent--greater l?~»n 10%
O t looked for but not detected ( eee table of detectabllltiea) 
•• * not looked for 

„ n • <, with number, less than number shown--here usual detectabilities do not applySample No.
Tables. JL_Jt 2 ._ _ . 2 9 _ 
Field No. 6-2231-65
Lab. No.

Si
Al
Fe
Mg
Ca

Na
K
Ti
P
Mn

Ag
As

/ An
V B

Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La
Li
Mo

Nb
Ni
Pb

r Pd ~
f p ."

W1657H
•*
w
'"
mt

-

OS

-

•r

"

-

0
0
0
0

.015

.0002
0
0
0
0

0
.00003
.0015

0
0

0
0
0
0
0

.0003
0

.003
0
0

. _.. .... 30 ...3-1718-61
W156712

•*
-r

mf

~

—

vf

— '
-•
-•
-

0
0
0
0
.02

.0002
0
0
0
0

.0007

.0001

.001
0
0

0
0

.003
0
0

.0003
0.005--'
0
0

„— 31 
2-0115-65
W166713

-
-
«*•
-
-

M-
•*
•*
-
-

0
0
0

.003

.015

.00015
0
0
0
0

0
.0002
.0015

0
0

0
0
0
0
o

.0005
0

.0005
0• o

..--,. 29^ 
6-2231-65
W166711

he 0
Sb 0
Sc 0
Sn 0
Sr .005

Ta 0
Te 0
Th 0 .
TI 0
U °

V 0
W 0
Y .001
Yb oOOOl
Zn 0
Zr .015
Looked for only when 
Pr -
Nd -
Sm
Eu 0
Looked for only when 
Gd -
Tb -
Dy
Ho •*
Er -r
Tm -*
Lu
Looked'for only when 
Ir -
Os
Rh
Ru
Looked for only when 
Cs
Rb •*
F

3-171^-61 2-0115-65 '
W165712 W166713

0
0
0

.0005

.005

0
o
0
0
0

.0007
0

.0015

.00015
0

.03
La or Ce found: 

0
0
0
0

Y ts found above
Ml

--

-

•mS

mf

«

-

Pd or Pt found:
mt

W

«r

-

requested:

-«
-

0
0
0
0

.003
0
0
0
0
0

.0003
0
0
0
0

.001

BT

-•
-
0

.005*:

-
•>•
*
-
«
-

— •
«r

ft

-

mf

- '-

-

39



(Rtv.9.i965) Table 3.--SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS— Continued

Report

^-.Lot No
C 3

No.-

66-WS-70

30-089

For
H. M. Banner-man

Spec. Lab. No. Plate No. 
IH-3631

Date 
April 28, 1966

Refer.

Results are reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and 
0. 1 1 ftc,; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquanti ta tive results will include the quantitative value about 30% of the time.

These data should not be quoted without stating the above limitations. V

Symbols used are: ' M s major cons t ituent--greater t>«n 10% 
O s looked for but not detected (see table of de'tectabil it iea) 
•* s not looked for 

c aTT1 n 1 p Mn ** • with number, less than number shown--here usual de tectabi 1 ities do not apply

Tables 1
Field No.
Lab. No.

Si
Al
Fe
Mg
Ca

Na
K
Ti
P
Mn

Ag
As

( AU
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
in
La
Li
Mo

Nb
Ni
Pb

f Pd '

& 2" 3A\
1-1121-61
¥i£6'fjA

i«
mf

•r

m

m+

mi

mg

mf

'if

—

0
0
0

• OX ______

.0001
0
0

.02

.GOO7)

0
.ooos
.OOP

0
0

0
0

.007
0
0

.000^
0

0

" '11 ~
l-B-0630-65

W166715
mf

mf

mi

mf

„

——

,*

mf

-.8

—

0
0
o

.00*>
,007

.0001
0
0
.01
.ooos

.007

.ooos

.001S
0
0

0
0

.00^ '
0
0

-000"3)
<.O03
o
0

~ "" 78
2-3-042^--
WlfobTlb

•*
mf

«,

MT

—

«V

W

mf •

'mm

^

0
0
0
0

.001

0
0
0
0
0

.001

.0000^
,0005

0
0

0
0
o
0
0

,000*
0

.0005
o

~ 34 ""

-65 1-1121-61
W165714

Re o
Sb o
Sc _ OOO^S
Sn . 0015
Sr .01S

Ta o
Te o
Th o
Tl o
U 0

V .001
w 00
Y .OOO 1^
Yb O
Zn o
Zr QO
Looked for only when 
Pr o
Hd o
Sm o
Eu o
Looked -for only when

Tb
Dy
Ho
Er w
Tm
Lu
Looked ..for only when

* ' m*

Os
Rh ^ .
Ru
Looked--for .only when

*mf

*«

~" 77 ~ ~ *

l-jjOo^O-b^
Vabb7l5

0
0

.0015
0

.007

0
o
0
o

o

,01
o

.0015
,0001 q

o
.02

La or Ce found: 

0
O
0
O

Y i s found above

._
___

.

—

Pd or Pt found:

Mf

__

__

requested:

mt

r*j - —————

7 P*
2- B- 04^-65
W16b71b

0
0
,ocm

0
T OO1

0
0
0
o
o

,001
o

OO2
.OOO2

O
.007

—

0
.005£:

««
um

^
-f
—

ft
w
—

Pt 0

40



(HCV.9-1965)
Table 3.--s[EMJQUANTITATIVE SPECTROGRAPHIC AWLX'SIS—Continued

Report

C ... -
ot No

i 

Sample No.

< Tables 1 &
Field No.
Lab. No.

Si
Al

! Fe
Mg

l Ca

Na
! K

Ti
i '

Mn

Ag
( As
' Au

B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La
Li
Mo

Nb
Ni

< Pb
*"• Pd

Pt

No." ™ 
66-V5-70

30-089

For
H. M. Bonncrraan
Spec. Lab. 

14.323
No. Plate No. 

HI-3631

Date 
April 28,

Refer.
1966

Results are reportea in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and • 
0.1, etc,; which represent approximate midpoints of interval data on A geometric scale. The assigned 
interval for semiquanti ta tive results will include the quantitative value about 30% of the time.

These data should not be quoted without stating thn above limitations.

Symbols used are: M s major const i tuent--greater lh«n 10% 
O * looked for but not detected (see table of detectabilitJea) 
- - not looked for ^ ' 
<, with number, less than number shown--here usual detectabil i ties do not apply

2 Z 9 ,5-B-032>-f-65
W166717

tv

tar

-«r

wr

-

w
•5"

'mf

V

«

0
0
0
0
.1

<.0001
0
0
0
0

,003
.0002
.0005

0
0

0
0
0
0
0

..0005
0

.0007
0
0

l-B-1^7-63
""W166718

~
••*
of
*-
-

•x

-
'-

w

-

0
0
0

.005

.003

.0001
0
0
0

.001

.005

.001

.001
0
0

0
0
o
0
0

.0003

.003
0
0
0

75
1-3-0312-
W166719

IV

-
-
*r

-

jy

•*
-
ar

-

0
0
0

.05

.03

.0002
0
0.03

.0015

.005

.0007

.0015
0
0

0
0

.007
0

.0003

.0003

.005

.0015
0
0

79
•65 ^-.B-U^j'f-fci?

W166717
Re 0
Sb 0
Sc .0005
Sn 0
Sr «003

Ta 0
Te 0
Th 0
Tl 0
U 0

v .003
W 0
Y .002
Yb .0002
Zn 0
Zr .05
Looked tor only when 
Pr
Nd
Sm -
Eu 0
Looked for only when 
Gd
Tb «
Dy -
Ho -r
Er
Tm -7
Lu
Looked "for only when 
I r •*
Os '•*
Rh •*'
Ru
Looked "for only when
Cs >*
Rb ~
F

7-£

W166718
0
0 .

.001
0

.007

0
0
0
0
0

.007
0

.003

.0003
0

.03
La "or Ce found:

-
-
0

Y is found above
«r
--

iff

-

-r

•F

-

Pd or Pt found:
V*

fi

ffj

-
requested:

~,
-

7 c
"l=35=^52ip=£
V7166719

0
0

.0015
0

.015 .

0
0
0
0
0

.007
0

.003

.0003
0

.015

0
0
0
0

.005$:

•**
-
-r

«r

•*•

-

^

tf

-Ml

-

^f-

•01

- *

4i



Job No.

r" <o. For Date 
____66-WS-70__________H. M. Bonnernian___________________April 28, 1966 
_____ . Spe^ ^^^^ ^ pjate Ho. Refer.
> 30-089

Results are reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.IS, and 
0.1, etc,; which represent approximate midpoints of interval data on a geometric scale. The assigned 
interval for semiquantitative results will include the quantitative value about 30$ of the time.

These data should not be quoted without stating the- above limitations.

Symbols used' are:

' Sqmpl P j^o

I Tables 1 & 2
, Field Ho.
• Lab. Ho.
: si

Al
Fe

; Kg
1 Ca

Ha
K
Ti
P
Kn

Ag
- AS

( Au- B

Ba

U s major constituents-greater than 10% 
O s looked for but not detected (see table of detectabilitief) 
~ s not looked for 
^, with number, less than number shown--here usual de tectabilities do not apply

.87 ' ,
X~J3-01G>~b5
Wlfot>72O

«r

-

•31

M-

_

VW

_

a

•r

^ ,

0

O
o

.007

fj
Sb
Sc
Sn
Sr

Ta
Te
Th
Tl
U

V
W
Y
Yb
Zn
Zr

37
1-B-U1U5-55
W166720
- 0

0
.0005

n
^0005

0
0

n
n
n

ooc:o^

nr»i
4 oooi

n

Be_________ _______Q ____ ______• Looked for only when La or.Xe found:
Bi
Cd
Ce
Co

Cr
Cu
Ga
Ge
Hf

Hg
In
La
Li
Mo

Nb
Hi
Pb

Pd'

Pt

By 
aba

o
o
O
O

. 0015

1 00030'

0

0
0
0
0
0

0.
0

.0005
0
0

SpectrograpMc Servlceo and Rose: 
Analyst: William B. Crandell U3-
Project Leader: Ar-min W. Hclz^i

Pr
Hd
Sm
Eu
Looked 
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked
\r
Os
Rh
Ru
Looked
Cs
Rb
F

-

ircti "WASII'-iW 
\Tpprbved
/^</

0
for only when Y is f_pund above .005$:

"^

-
«,-

-
MT

-r

_

for only when Pd or-Pt found:
^
W

-r

_

for only when requested:
M-

ur

M

i -/V " *~" fi~"^f /
(" ^ £- /t :/,x« ^_^, I/ /'--/ /\, t **, s 4* ~~

".cer.Analyblcnl Ti,rjbay..DTlr6^. »«»'*

42



37"
r T •'» rt

**.««*V. , o-on
^iU/. July 1962)

r Table 3.—Semiquantitative spectrographic analyses—Continued

. REPORT NO. <£.1«U11«| FOR «r f» TfennmuMi DATE

JOB NO. y87$ PROJECTOR ORGANIZATION J?Jy«%, 'CrOO^heHSii * HlXU

Hichvlllo. H« T» vjurci. 
LOT NO. ,«.* -.Qrt REFER TO OTHER REPORTS

. Ho.

Sssr^lcs ftxsa C^earilla

43

Sample No.
±JSi Tables 1&2 Field tTo» P^serigfciqa..

81 1-3

70 *P*
gneiss 

¥-167081 76 i-S <teV*^5 "elackitis*1 gneiss

88 7-1^15-^5 dolccsite

74 2-B 021^*^5 " tjts oiigodaso achist

44 B 0428-63 ^t» olisodaso blotite
schist



Table 3.--si;M |QUANTITATIVE SIM. ;TKOGKAPHIC ANALYSIS— Continued

' Tor ~ "~" " p^Te ~"~~

j 1966 " "" ———
Spec. Lab. No. Plate No. Refer. 
___ 4365 __________________ 3669

Results lire reported in percent to the nearest nunbcr in the scries 1, 0.7, 0.5, 0.3, 0.2, 0.15 nnd 
0.1, '"tc,; which represent approximate midpoints of intervwJ data on n geometric scale. The assigned 
interval for scmiqunnti ta t ivc results will include the quantitative value about 30% of the tinie. 

These data should not be quoted without stating the above limitations.

Symbols used are: M : mnjor cons t i tuent--f»rea tcr t>*n 10%
O s looked for but not detected (see table of detectabilities) 
~ - not looked for 

ample NO. - ^» with..number § -less than number shown--here usual de tectabi 1 ities do. not app.ly

Field
Lab.

Si
Al 
Fe
Mg
Ca

Na
K
Ti
P

Mn

,Ag

\ As 
Au
B
Ba

Be
Bi
Cd
Ce
Co

Cr
Cu 
Ga
Ge
Hf

Hg
In 
La

Li
Mo

Nb 
NT 

( Pb

"Pt

No. '
-isr*ers5

No. W-167079 W-167080
-*
-•
-••
~

«.
-
-
-
-

0
0
0
^ t"\f\'Z.
^**» \J\J~)

.007

.0003
0
0
0

.0015

.003

.0003

.001
0
0

0
0
0• o" ~ "
0

_ .0015

.007
0
0

-
-
-
-
-

w

-
«
-
-

0
0
0
1 -.
."•°3 '

.00015
0
0
0

.001

.007

.0001

.0015
0
0

0
0
0
0
0

.001

0
0
0

1-B0424-65 1-B173>

W-167051 W-167082
-
-
•*"

-
-

— ,-

-
-•

-
-

0
0
0
0 -
.002

.0001
0
0
0
0

.0007

.0002
B ooo7

0
0

0
0
0
0
0

0 
0
0
0
0

-
--
-
-
-

w

-
-
-

. -

0
0
0

.005 ^

.07

.00015
0
0
0
0

.005

.0001

.0015
0
0

0
0
0 ;
0
0

0
b
0
0
0

U -L

:65 1-B03V*~65
x~

W-167079
Re 0
Sb 0
Sc .0007
Sn .002
Sr .005

Ta 0
Te 0
Th 0
Tl 0

u o

v .003
W 0
Y .003
Yb .0003
Zn 0
Zr .007
Looked for only 
Pr -
Nd -
Sm -
Eu 0
Looked for only
Gd -•

Tb -
Dy -
Ho -
Er -
Tm -
Lu -
Looked for only 
Ir ~

Os -
Rh «
Ru -
Looked for only 
Cs -
Rb -
F ••

/U 76

lSW040~5-65 l-BQJ^

W-167080 W-16708.1
0
0

.0015
0

.007

0
0
0
0
0

.007
0
0
0
0

.015
when La or

-
~

0
when Y is
•*•

-
-
-•

•
-
—
when Pd or

-•
--

-

0
0
0
0

e002

0
0
0
0
0

.0015
0

.001

.0001
0

.007
Ce~ found:

-
M
0

found above
Ml

-

-

«.

-

«

•

Pt found:

-.-
-•

-

___ 73 __

3^5
-.JLBi72>6!
L W-167082

0
0
0
0

• 05

0
0
0
0
0

.002
0

.0015

.0001
0

.007

:
-
-
0

.005$:

—
-
-
-
-
-
~~

-
M
-

when requested: 
«« M ««*
-
-.

.

«.
M

-

_."* _ _ _ ____



Table 3.—SEN I QUANT HAT I VE SPl MROGKAPHIC ANALYSIS—Continued

for
H. M. BonriernL-un

30-089

Spec, Lab. No. 
4365

Plate No.
669

Date
jJuly 7, 1966 
Refer. ""

intiTvnl for semiqtmnt i tn tivc results will include the qunrit i tn t i vc vulue about 30% of the time. 

These dntfl should not be quoted without stating the above 1 imi t a t ions.

Symbols used arc: M s major rons t i tuent-- greater t?"»n 10% 
O z looked for but not detectr-1 (are table of detcctabi I i t ies) 
- - not looki-d for 
<, with number, less than numl-^r shown--here usual de tecta bi 1 i t ies do not apply

Sample No.
Tables 1 &

Field No.

Lab. No.

Si

Al

Fe
Mq

Ca

Na

K
Ti
P

Mn

Ag
. '" As

Au
B
Ba

Be

Bi
Cd
Ce
Co

Cr
Cu
Ga

Ge
Hf

Hg
In
La

Li

Mo

Nb
Ni

/ Sb
V Pel

Pt

2 88

7-1615-65
W-T57083
-
-
-•
«
-

m*

•*'

Mi

-

-

0
0
0
0

.0003

0
0
0
0
0

0
0
0
0
0

0
0 " ™o "•""
0
0

0
0
0
00 '"""' •

74

2-33-0219-63
W-1670& •
-
-
-
-
-

wr

-
-
-•
-

0

0
.01
• 07

.0001
0
0
0

.0015

.005

.0001

.001
0
0

0
0
0
0

- 7)

.0015

.005

.005
0
0

44

B-C&2&-<

'W-I570B5
•*
-
-
-
••

M
-
-
-
-

0~u~
0

.015.oy—

.0001-^ - • •
0 ... _

~D

• ;oor

.003.0007""
;(5oi5

0
0

0"0

0 . "
0
0

.00.1

.005
0
0
0

88

3 f- 7-1615-65
V7-16Y083

Re "0

Sb 0

Sc 0
Sn 0
Sr .005

Ta 0
Te 0

Th 0

Tl 0

U 0

V 0

w 0Y o -----
Yb 0"

Zn 0
Zr 0

Looked for only when 

Pr -
Nd -
Sm ••

Eu 0

Looked for only when 

Gd -
Tb -
Dy -

Ho -
Er -

Tm
Lu -
Looked for only when 

Ir -

Os -
Rh -
Ru -
Looked for only when

Cs -
Rb -'

F -

74

2-B-0219-63
W-lbYO84
0
0

.001
0
.05

0
o
0
0
0

.007
0

.002

.0002
0

.02
La or Ce found:

-

-

0
Y is found above

-

~

-

-

-

-

Pd or Pt found:

-
-
-

requested: t

•f

~

... u._ .

B-0428-63
¥-16706^
0
0
.oopT"

0
.005

0
0
0
0
0

.005
0

."003

.0002
o

.02

M
-

0

.00$%:

-
-
-
-
-
-

M-

-
«•
-

••
-
-

_ _______,_ I

By""~T5pectroc"rap1ilc Cervices and 
Analyst: Jor.eph L. Harris 
Project T/Gacler: Arinin W.i -Il

45" 4
. . . .

Analytical Lnbc.



(REV. 12-1967)

Report No.

Lot No.

Table 3.

69-*KS-56

30-089

For

Analyst

"SEMIQUANTITATIVE

C. Eruin Brown

Joseph L. Harris

SPECTROGRAPHIC

Spec. Lab. No

Plate No.

ANALYSIS— Continued

*9M

3921

Date

Job No.

April 17,

9^00 :
196

c;i Al Fe Ma Ca. Na. K Ti, and P are reported in %; all others in ppm. ...__..„..__ .................
brkckete whose boundaries are 1.2. 0.83, 0.56, 0.38. 0.26, 0.18, 0.12, etc., but are reported arbitrarily as mid-points 
of these brackets, 1., 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. The precision of a reported value is approximately plus or 
minus one bracket at'68%, or two brackets at 9b% confidence. 
Pymbols used are:

G = Greater than 10%, or • H 
greater than value shown N

* = Usual limits of determinations do not
apply due to use of dilution techniques L

- =Not looked for

= Interference
= Not detected, at limit of detection

or at value shown 
= Detected, but below limit of determination

or below value shown

Sample No. 42 .43- 12

Tables 1 & 2

Held No.
Lab No.
Fe %
ME %
Ca I
Ti %
Mn (ppm)
Ag
As
Au
B
Ba

Be
Bi
Cd
Co
Cr

Cu
La
Mo
Nb
Ni -

Pb
Pd
Pt
Sb
Sc

Sn
Sr
Te
U

V

W
Y
Zn

Zr

EE-66-5^

17-1718C3
w
••
—
•
—
L
W
5
1000
^00

1
w
v
10
?G

' «?

^
IT
10
L

K
W
W
W
7

w
^0
w
*
70

IT

20
IT*

_.._15Q

-67-2^
80^
.
M
M
-
—
t.
w
H
500
2CX)

^
w
w
IT
50

—— 5 ———
IT
TT
10
L

If
W
IT
w
7

w
^0
IT
*
70

w
15
IT

...,-.3,50 „,_.

-68-102
805
• -
M
—' —
«.
H
IT
H
1000
^soo

^
N
IT
20
1?0

1
100
w
10
*Q

1
W
IT
W
20

IT
50
IT
w
150

K

50
IT

l_g£P -

-68-6t
806
~
M
^ >
.
—
I.
H
ff
700
500

^
IT
IT
15

—— 50 ——

5
100

F
10
T.

N
W
TT
K
10

IT
700
IT
W
70

•5X

70
K
^*y%

-68-78
807
—
..
.
-
•
L
IT
If
500
^0

If
IT
H
TT

—— 50 ———

15
1?
TT
10
TT

H
IT
IT
1?
3

W
10
w
w
SO

Tf

20
K
ISO

-68-107
808
-.
«
M
•
„
L
H
*
H
500

2
IT
N
TO

—— 3
•^0
100

—— 5 ———
15
70

H
w
w
TT
15

TT
1000
Tf
TT
ISO

w
70
IT
500

-68-108
809
.
..
—-'
— .
t
N
N
H
W>

2
H
N
SO

—— 3 ———

20
100
5
15
70

IT
H
H
1?
15

TT
500
W
w
150

w
70
K
W>

-66-26
810
-
.
M
-
—
L
H
K
50
1000

7
N
W
N
3

150
W
15
w

50
H
H
W
7

?0
1000
w-n
^0

w
50
W
TOO

Approved
Project Leader

* GPO : I 46
Approved

Branch of Analytical Laboratories



J "9-1242B (CON1. SHCtT) 
IRCV. 17-1967)

B

Table 3.-SEMIQUANTITATIVE .' SPECTROGRAPHIC ANALYSIS (CONTINUED)

Report No. ——— ——— Br - —— "~ 
SamplpMo, ft2..._ ———— 43 —————— 22 ——————— 4fl ——————— 4J ———————— 6_ 7 1?
Tables 1&2 ——— - ————

FieUNo.
Lab. No

Si *
M 1
Na %
K *
r %

Ce (PPra)
Ga
Ge '
Hf
IN

Li
Re
Ta
TB
Tl
Yb

TTK-66-3U

rr TpflO*
—

^

—— 9 ———
10

1 —— 9 ———
«r

jr———— & —————

—— 9 ———
—— 5 ———
—— 5 — 1_

o

looked for only when La or Ce. found
Pr
Nd
Sm
En KT

-67-24
Pfik
—

—
"*• ^ .

—
• — -

— B ————

jr
tcr

T
— K ——— -

w

TT

Looked for only when Y is found above 50 ppm
Gd
Tb
Dy
Ho
Er
Tm
Lu
Looked for only when Pd or Pt found
Ir
Os
Rh
Ru
Locked for only when requested
C*
Rb
r
HI

-68-102
801?

———— SB ———————

—

—

_

•

300

20
—— If..... ...
—— 5 ————

— 5 ———
— g ————
— 9 ————
: ——— 5 ———————

——— If ———————

w

_s ——
•wr

—— . — •* ——— _

-

-68-67
806
~

.
—
_
.

XOrt

10

"S
— ff ———

—— 9 —— : ——

•w

nr

H
IT

^

-68-78

807

^
M
.
«.

•;

17u>
^

«.
w
•y •

V
0

•

-68-107
808

,.
.
_
«

300
20

• £

|f

— s — '. —
— g ———

— 9 ———
—— 31 ————

IT
U

—— g ————

-68-108
80Q

—
w
..
.
. •.

300
20
Tf

— 9 ———
—— K ———

— g ———
— ff ———
— 9 ————

w~~~7 ———

=i=~n —

-66-26
919

«.

-

.

.

500
C>ft

ir
—— 9 ————
,...._ If ,., ,..7

H
If
1!

—— S —————

—— If —————

•XT

•w

"

-

<

i

.
!

i

* U S. CO\tRKMEKT PH1NTINC OFflCE : JWS O - 282-174
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FORM 9-174?B

Table 3. --$EMI QUANTITATIVE
JXOLuuiCAl ^f,»rY. U.~O.J 
SPECTROGRAPHIC ANALYSIS—Continued

Page

Report No. £/QJUH^*£ For

lot No. ^_ _«_ Analyst 
JO-039

C. Erwln Brosm

Joseph L. Harris

Spec. Lab. No. t~i . 
H91*!

Plale No" 3921
Date April 17, 196

Job No. QJ-Q •

K Ti and P are reported in %; all others in ppm.
rie; ar. 1.2, 0.83. 0.56. 0.38. 0.26. OJ8. 0.12. etc but are reported arbitrarily as -id-point*

«fi«* brackets 1 0 7 0.5, 0.3. 0.2. 0.1 5. 0.1. etc. The precision of a reported value is approximately plus or 
minus^nebrackeial'68%. or two brackets at 9b% confidence. _ _
Symbols used are: . 

C =Greaterthan 10%. or -
greater than value shown *

* = Usual limits of determinations do not 
apply due to use of dilution techniques

- _ =NotlpoVed_for_

,. 
H =1nterference

= Not detected, at limit of detection
or at value shown 

=Detected, but below limit of determination
or below value shown

,- " • _ i -t
\ .... ._.:.,..,. . _ - - . . '. - - • . .

Sample No. 13 24 . 14 15 - 18 (9)* (10)*

Held No.
lab No.
Fe %
Me %
Ca %
Ti %
Mn (ppm)
Aj
As
An
B
Ba

Be
Bi
Cd
Co
Cr

c. -•--•-
U
Mo
Nb
ffi

Pb
Pd
PI
Sb
Se

Sn
Sr
Te
0
V

W
Y
Z«
Zr

-67-2

811
•
M
«.
*
.»
T.
H
V
L
1000

3
9
H
If
If

2
50
W
T
W

20
w
w
W
«;

H
qOO
If
*iO

w' • "'

«
W
70

-67-66
812
«•
«•
^
- • .
^
T.

Jf
50
200

2
K
N
jy
H

1
70
W
10
W

SO
W

W
W

POO
w
W
T1?

-" — v "..

20 s
K

-TOO

-68-26
813
~
« -
-̂ • •
•
I,
If
]f
50
TOO

7
If
K
If
If

5
100
If
10
If

20
W
If
If
s

2QD
W
If ' ' '
US

K
50
If

-68-61
8l4
•
^ - .' -
-
-r

«

If

K
H
If
50
H "

If
3f
H
If

10
H
If
H
H

N

W
If
W

If
1000
W
W
7

• K ^ -
K- < --
If

>y - "•'?

-68-79
815
—
-,-
-•
-
«.
L
H
If
500
500

10
If
If
If
If

3
70

7
If

50
W
N
If
5

H
150
If
H
10

H
50
If
ISO

-67-6

816
«•
.,
•
-
>»
If
H
H
50
5

*
IT
If
If
N

5
H
K
H

. If

K
If

If
N

If

n
H
10

K
H
H
H

-67-lS
817
— .
—
_
-.- .
«•.— •
If
If
If
If
15

if
If
If
If
If

-i ———

If
N
If

If
If
H
If
K

W
700
N
K
10

H
If
N
Jf

rm*

-68-19 1
£16 1
— •
•
•
-

s
s 1
H 1

50 1

H 1
-i ———— 1

K 1

7 1
H 1
B 1
g 1

, 1
——— = ————————— •

If 1

tf 1

__ff ————————— |

K 1

150 I
_J! ———— |

,
H 1H ————— 1

K __l
' '•-:'"; ""' '•:•.*:• ";>^ -f-^W." • .- 'v."^-^>sfe >::."."- i - ., v v"?.'-' ?nos* -refer to 'analyses- in ~ * / 1



<CONT. SHCET) 
(RCV. 12.1967) «.

Pace

Table 3.— SEMI QUANTITATIVE ."? SPECTROGRAPHIC ANALYSIS (CONTINUED)

Report No. Job. No.

Sample No. 13 24 14 
Tables 1&2

Field No.
Lab. No

Si % * "
AI %
Na %
K %
f %

Ce (ppm)
61
Ge - -•"' •'•'•'-

HI
In

u "'v/"' : '" 1

Re
Ta
Tn
Tl
Yb

- - .

ftli

^
—
—
„

100

Tf

w

Tf
"Tf -

Tf

1-«?

Looked for only when La or Ce found
Pr
Nd
Srn
Eu

^
V
^

_^N56_
• 8\2 '

*

^

• —

—

•

^00 -
PO
Tf
Tf
Tf

Tf
Tf
Tf

Tf
w
i>

V

£
-ry

TT

Looked for only when Y 'is found above 50 ppm.
Gd
To
Dy
Ho
El •' •••-.:**•

lm •-^•--.'••;- L •---•-

Lu

' ^

• • -

<—
—'

Looked for only when Pd or Pt found
Ir - *••:--...•

Os
Rh
RH • »

•
••

- • .

looked for onry when requested
Cs
Rb
F

Hi

'_*

_

^
^

l—

. ^ ' •'

" .*
• -

.^

^
' — .

»r

. * •

^^

-68-26

813

—

. -

-

^

•

" S00^

20
If
Tf
Tf

Tf

Tf
Tf

T?
^

•^

If

W

,^
^^ .

- —
ia-

. ^^ ' ••":

^m " •

_

-

rf

^

^

15

-68-61
8lfc

^
^
• •
•
•

If
if
TJ
Tf
Tf

Tf
Tf

If
Tf
Tf
Tf

—

„

]f

—
— •

••*

—
— • " •

_

^
i.

^
—
^ •

. ./

..

IS (9)

-68-79
815

^
-
-
-
-

200
20
H
If
Tf

Tf
Tf
w
Tf
If
^

—
.,
^
W
—

^
—
^
,—
.^
w
^
.

^
^^
w

_ '
'

^

-67-6
816

—
-
-«
-.
-

Jf
u
H
Tf
If

Tf
Tf
H
Tf
If
Tf

—
-.

~' —

Tf

,—
—
^
<—

• ^
' ^^

-
_

^
w
__ i"

^ -

_
• .

^

(10)

"-67-16
817

...
-•
-
- .
--.

TJ
K
H
H
If

If-
If
If
ff
Tf
Tf

—

;
•» •

^
—
^

^
— ^
€—
.

.^

-B
~ —

_

—
^

—

(11)

-6&-19
818

« .
«-
-*
-
-

H
H
If
If
H

TJ
If
Jf
K
If
If

..
~
w
W
-

„
^
—
^
—
^

—

«»

^
—
—

—

—
^ •

^ 1 —

« U. S. CO\TEJtNVEXT PRIKTIKC OFFICE : 1WI O - 2U-274

nos. refer, to analyses! in'USGS 
Circular 774 '" " "



FORM 9*1242 B 
(RtV. 12-19C7).

Jl.N-Y.' • jr.>!MO!*ii s GtoiOGJCAi sj^vcv. u.s D.t.
Table 3.--SEMIQUANTITATIVE 6-STEP SPECTROGRAPHIC ANALYSIS—Continued

P*8«

Report No. 69-1IS-56 for C. Ervin Broun Spec. Lab. No. ^9^!L Date April 17, 19

50-089 A™1** Joseph L. Harris Plate No. 3921 Job No. 0,1^00

Si, Al, Fe, M£, Ca, Na; K, Ti, and P are reported in %; all others in ppm. Results are to be identified with geometric 
brackets whose boundaries are 1.2. 0.83, 0.56. 0.38. Oi26, 0.18, 0.12, etc., but are reported arbitrarily as mid-points 
of these brackets, 1., 0.7. 0.5. 0.3, 0.2, 0.15, 0.1. etc. The precision of a reported value is approximately plus or 
minus one bracket at 68%, or two brackets at 95% confidence. 
Symbols used are:

G = Greater than 10%, or H 
greater than value shown - N

* =Usual limits of determinations do not
apply due to use of dilution techniques L

_ =Not looked for

=Interference ~ ' 
=Not detected, at limit of detection

or at value shown 
=Detected, but below limit of determination

or below value shown

Sample No. 
Circular 774

(13) (12)

field No.
lab No.
Fe %
Me %
Ct %

. Ti %
Wn (ppm)

H
As
Au
B
Ba

Be
Bi
Cd

Co
Cr

Co
L« ,;-,-:• - '•

Mo
Nb
Ni

ft
Pd
PI
Sb
Sc

So
Sr

Te
U

V

It m< r"'

Y
IB

Zr

-68-1

HlQ
—
—
_

• • ^

*m

I

' TT

TT

i«tf>
1OHO

ff
TT
«.

—— 5 ———

1C0
T?
c;
•j^-

PO

—— 5 ———
TX

If
•z

JT

I^O
^T
•w

PT>

rr

^O

17

200

-67-102

RPO
- «,

—

ritf

« ' -

—

If. . ._.

77
17
•w
•=?o

^
w
^.
•w

TRT

V
w •-

17
7f
77

!7

^

^

IT
'"•"iT ;: ' " '

-70ft
TO"

1?" ""

10

. w ; ; ,

^r~S — r

-6B-W

fipi
•
—
—
,. .
»

' W
•w

w
XO
T^O

Tf
w

^
17
in

i«;

5 • -• v
If • • •-••=•

-T,

TT
•^

W

IT
W "

• r-''''^''^

^OO
• ^T

17

PO

• TCt " ;: -' :

1*>

T?

50

••:--; '-. ' '-> --,-_ '

->r-- *•...

I

1 - • • • "

-,•-._ - .

• :- :-

./_- ; _ _;;• ','' ' { . ".

. T<

.-

.-

•*. ' ' '•'"':. ' : - •

-« •••- •••
•*." *

"*•

•

~.'

* '•

• _.
-

,'

,
«

,-.

i\

•V\
\ -

« \
* > A 

» • \

:'.^\ N

•-; '* \ ... •* \
' •-* r- "

\ ** * %

•

•

<•.

- -

Approved
Project Leader 

USGS/Circular ̂ 774

•: ..i'j":.", ... v ,"_. .'A Approved '.-•'^••'^'S-T.- --;^ ^— " ——_ 

H r-r» ^ I V - 1. Branch of Analytical Laboratories
• ^^ II -•....".. j . •; .'' ; " • . . • • 4
• «J U ,^7^s. :^5.agtlag^fe^-^ V:; ti;^W"':i :L- ;__„,;; . , -x „•--. . —. -^. ^-



B (CONT. SHEET)
<«CV. J 2- 1967V

Table 3.--SEMIQUANTITATIVE >°

Report No

SPECTROGRAPHIC ANALYSIS (CONTINUED)

Job. No. 9^00

Sample No. (14)* (13)* (12J 
Circular TIL \ i .\ t)

Held No.
Ukfto

s %
w %
Na %
I %
r %

Ce (PP<n)
to
Ge
W
to

U
ie •
T»
Hi
n
Yb

-63-1
619

«•
••
-
-
-

500
15
IT
IT
K

1 1ST
F
K
E
H
3

Looked for cnly when la or Ce found
Pi 1 IT
Rtf
Sot
E«

IT
If
H

-67-102
820
•V

-
-
•»
-

5
H
U
zr
E

IT •
K
If
K
K
>•

-
-
-
F

looked for cnly when Y is found above 50 ppm
64
Tk

!* ___ V-H0-

Ef
In
U

-
•»

•
-
-
««
~

locked for only *hen Pd or Pt found
tr
Os
Rh
Rtt

-
-
-
•

looked for only when requested
Cs
Rb
F
Hf

-
-•
-
•* "

•.
• -

•M

«»

-,

.'

——

——

..

——

W

-

-

•

•

-68-^6
821

^
•
v
*
-

H
3
E
F '
IT

F
K
K
If
F
1.5

«.
_

,«.
F

•
_
M
«.
w
•
_

—
M
«.
—

;»
..
—

*• . •»

•

\

/

-

V

\

•

f

Serricss 
Joseph L. Eari 

Project Leaasr: Arclh V.

r-cTi, I7YA

Sample No. in USGS Circular 774

* U. 5. GOVERNMENT PREsTTNC OFF1C5 : 1S«» O - 232-774

Liaison Officer • \
Branch of Analytical laboratories

51
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Table 3. ̂ -SEMIQUANTITATIVE r' SPECTROGRAPHIC ANALYSIS— Continued

Report NO. •jtMs-n ror c. Srvta STOLU

i«(Mn «^ Analyst _ . . _ _ »
101 N0- ^O-O^ Joi^jph !»• Harris

Spec. lab. No ^ Date jy^p

^^ HI 3978 JobN°Stf>6 ;
Si Al. Fe. Mg. Ca. Na. K. Ti. and P are reported in %: all others in ppm. 
brackets whose boundaries are 1.2. 0.83. 0.56. 0.38. 0.26, 0.18. 0.12. ett., but are reported arbitrarily as mid-points - 
of these brackets. 1.. 0.7. 0.5. 0.3. 0.2. 0.15. O.I. etc. The precision of a reported value is approximately plus or 
minus one bracket at 68%. or two brackets at 9S>% confidence. ,
Symbols used are: " • .

G =Createrthan 10%, or H 
greater than value shown N

* = Usual limits of determinations do not
apply due to use of dilution techniques L

- z= Not looked for

=s Interference
= Not detected, at limit of detection

or at value shown 
=Detected, but below limit of determination

"or below value shown .

Sample No. -16 17
Tables 1 & 2

Field No.
lab No.
Fe %
M* %
Ca %
Ti %
Mn (pom)
Ac
As
An
B
Ba

Be
Bi
Cd
Co
Cr

C« N~

U \
Mo
Nb
Ni

Pb
Pd
n
Sb
Sc

So
Sr
Te
U
V

W
Y
Za
2r

5B-69-I13

tf-175578
«•
„
«*

. *•
. „

T,
U
s .
IT
5CO

3
IT
3
IS
300

, 50 ' •
70
«;-
15
70

31
H
IT
17
2$

K
^=00
I?
H
LOO

IT
50
ff
,800 1

-55-129
579
««
««

' «•
JB»

w '

L
H
S .
H
500

H
ff
H
70
o(X>

15
70
?
15
50

1
H
IT
K
20

IT
5.00 .
W
K
250

IT
50
n '
soo

-69-130
550
•«
^
««
•*
^
L .
H
s .
H
530

3
-F
3
=^0
100

15
70
5
15
70

T
ir
H
IT
15

!

IT
500
IT
n
£>0

K
50<1;^

PT«

-65-151
5tt
i*
^
^

• «*
•*
It
H
H
50
500

3
IT
K
H
50

3
70
If
15
Jf

20
N
IT
H
H

H
.\50
N
IT
20

" H'

50
IT

Sy-tt

-69-152
'582

-•

' —
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ji >^4?B (CONT. SHEET) 
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Report No. ——
_Sample No.

Table 3,--SEMIQUANTITATIVE 6-STEP SPECTROGRAPHIC ANALYSIS (CONTINUED)

*******_________ Job. No. __

5 * re 17

Held No.
Lab. No

Si %
AI %
Na %
K %
P %

Ce (PP"i)
Ga
Ge
HI
In

Li
Re
Ta .
Th
Tl
Yb

E3-6S-318
V-1733I3

m
*•
<«
«•
-

100
15
H"3

BT

H
if
3
If
li
5

looted for only when la or Ce found
Pr
Nd
Sm
Eu

2f
3
3
H

-55-1^
3T9
•V

•«

-

«•

•

100
15
H
Bf
H

tr
a
IT
X
ir
5

ff
5
BT
H

looked for only when Y is found above 50 ppm
Gd
Tb
Dy
Ho \
Er
Tm
lu

•*
-»
•*
••
-*
j«
-

locked for only when Pd ofPt found
Ir
Os
Rh
Ru

• «•
•*
•*
•*

loc-Ved for only when reques'ed
Cs
Rb
F
HE

•*
•*

. •!• .

-

«
«•
ft
*
«
**r

«.
—

-

*

*

*
—

—

-

- .
-

380
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«•

-»

•»

- '
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H
H
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H
N
H
H" ff

5
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%
S
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<
-r
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-

«.

—

~

•*

*

-

—

•*

—

•*

-

ssa.
• ^

«
••
*•
* •

1DO
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H
If
H

w
H
ff
H
a
5

U
K
5
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«*
«•
«
*
-
«
-,
-

-r
-
-
-
—

—
-»
—
-

-69-132
3B2

—
«*
«
M-

- •
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n
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2f

H
5
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H
H
1.5

If
3
H
S-
-
«•
-•
-•
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-w
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—
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^
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—
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-
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Table 3.—SEMIQUANTITATIVE - ;. SPECTROGRAPHIC ANALYSIS—Continued

Report No. 70 WS 207 C. Ervin Brown
Spec. lab. No 5267 Date Jan

lot No.
30-089

Analyst Joseph L. Harris
Plate No. III Job No. 10,195

Si Al Fe Ma Ca, Na, K, Ti. and P are reported in %; all others in ppm. Results are to be identified with geometric 
brackets whose boundaries are 1.2. 0.83, 0.56. 0.38. 0.26. 0.18. 0.12. etc but are reported arbitrarily as mid-points 
of these brackets, 1., 0.7. 0.5. 0.3, 0.2, 0.1 5. 0.1. etc. The precision of a reported value is approximately plus or 
minus one bracket at'68%, or two brackets at 9b% confidence. 
Symbols used are:

C ssGreater than 10%, or H 
greater than value shown N

• 35 Usual limits of determinations do not
apply due to use of dilution techniques L

- ss Not looked for

Sample No.

ss Interference.
= Not detected, at limit of detection

or at value shown 
= Detected, but below limit of determination

or below value shown

35 36 37

Tables 1&2

Field No.
tab No.
Fe %
Mf *
Ca l
•H 1
M« (ppm)
A|
A*
to
§
B»

Be
ft
Ctf
CO
Or

J2 ———— X—

Mo
Kb
m

Pb
W
n
Sb
Sc

SB
Sr
Te
U
V

W
Y

ZR
Zr

ES-7C-10

WTfk8Vr
~
-
,»
-• '
•
L
H
H
H
1000

K
H
H
TO
"3

7
70
5
H

• H

H
N
u
17
20

H
3000
H
3J
300

H
30
H
70

-18
8^8
•
• .

• -
-
..
L
N
H
H
1500

2
N
N
50
5

7
200
5
N
7

H
jy
3?
jf
15

»
50DO
H-
H
SCO

H
70
H
300

-79
849
—
~
•
- .
«.
L
K
H
H
300

1
N
N
20
10

5
If
3
H j
7

N
K
H
H
15

H
1500
H
H
100

H
50
ff
^u

-60
850
-
. . -
•
-
-•-
L
n
9
If
500

1
N
U
5°
3

30
H
5
10
30

3
n
H
N
15

H
1000
H
U
100

If50
H
p^»

19 20

-*3
£53
••
-
-
-
- .
L
N
N
a
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3
H
H
7'1

7
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3
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N
N

~ H
U
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700
H
H
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H
70
M
| VW

-78
t>54
••
-
-
- .
—
L
H
N
Jtt
1^>OO

2
fi
K
K

7

1
1CX)
H
7
H

15
N
5
H
7
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- 700

H
N
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n
^U

^•^
*"""
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9-1?*? B <CO*£,'«lHtET) 
(HEV. »r-1967>

Report No. _
Sample No. 
Tables 1&2

Table 3.—SEMIQUANTITATIYE 

7QVS20I_____
35 36 37

Held No.
lab. No

Si %
AI %
Na %
K %
P %

Ce (Ppm)
Ga
Ge
HI
In

Li
Re
T»
Th
11
Yo

EB-70-10
ia7^8^T

;-" ' ~ 
••
««
•«
.

100
15
P, s
1?

H
H
H
H
If
3

locked tor only when la or Ce found
Pr
Nd
Sm
Eo

N
9
If
K

-18
8^8

••
-
-
-
-

1X0
15
K
K
E

If
H
H
H
ff
7

K
IT
K
K

Looked for only when Y is found above 50 ppm
Gd
Tb
Dy
Ho
Er
Tm
Lu

^
-
•
«•
•*
^
—

looked for only when Pd or Pt found
Ir
Os
Rh
Ru

«•
•«
•*
-
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f
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^
w
-
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N
N
H
-
-
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*
•
-
•«
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-
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850

—
-
-
-
-

H
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E
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H
H
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-
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•
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Table 3. —SEMlQUANtlTATIVE SPECTROGRAPHIC ANALYSIS—Continued

Dale March 15, 197 

Job No. 11,263

Report No. 73.JWS-32 For C. Ervtn Brown Spec. Lab. No 5553

Lot No:
30-039

Analyst Janet D. Fletchcr m* No- III 4042

Si, Al, Fe, Mg, Ca, Na, K, Ti, and P are reported in %; all others in ppm. Results are to be identified with geometric 
brackets whose boundaries are 1.2. 0.83, 0.56, 0.38. 0.26, 0.18, 0.12, etc., but are reported arbitrarily as mid-points 
of these brackets, 1., 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, etc. The precision of a reported value is approximately plus or 
minus one bracket at 68%, or two brackets at 9b% confidence. 
Symbols used are:

C =Greater than 10%, or H 
greater than value shown - N

* = Usual limits of determinations do not
apply due to use of dilution techniques L

- =Not looked for

= Interference
= Not detected, at limit of detection

or at value shown 
= Detected, but below limit of determination

or below value shown

32 33
Tables 1 & 2

21 22 23

Held No.
Lab No.
Fe %
ME %
Ca %
Ti %
Mn (ppm)
Ag
As
Au
B
Ba

Be
Bi
Cd
Co
0 \

Cu
La
Mo
Nb
Nt

Pb
Pd
Pt
Sb
Sc

Sn
Sr
Te
U
V

W
Y
Zn

Zr

EB-71-63

W-l7Q^k
. *;

5
5
•7
idUU

N
N
N
20
200

3
N
N
70
ISO

70
N
N
L5
150

5
N
N
N
30

N
300
N

200

N
30
N
50

£6-71-67

535
3
•7
3
*3
300
L.S
N
N
10
2000

2
N
N
7
5

10
70

10
N

20
N
N
N
15

N
500

N
20

N
70

1500

EB-71-63
536
3
•7
2
•7
soo
L.S
N.
N
15
2000

2
N
N
7
2

15
150

10
L10

20
N
N
N
15

N
500
N

30

N
50
N
700

EB-72-15

537
i
.15
1
-07
200
N
N
N
N
500

3
N
N
N
5

LI
N
N
l»5
L10

70
N
N •
N
10

N

N
N
10

N
15

50
C if:

EB-72-J-

533
•7 \
.2
1
.07
30
N
N
N
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300

1-5
N
N
N
2

3
70
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LIO
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N
N
N
N

N
70
N
N
10

N
30
N
100

1

EB-70-7
54t>
l
.15 •
•7
.1
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N
N
N
SO
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N
N
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70

30
N
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N
N
N
N
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200
N
N
10
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yu
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8 (CONT. SHEET)
(«EV.

Report No. —
Sample No.

o

Table 3.—SEMIQUANTITATIVE 6-STEP SPECTROGRAPHIC ANALYSIS (CONTINUED) 

73-WS-32 . job. NO. U,263

32 33 21 22 23
J.g.iyj.eyy i r* /.

. Field No.
Lab. No

Si %
M %
Na %
K %
P %

Ce (PPn»)
Ga
Ge
Hf
In

Li
Re
Ta
Th
T!
Yb

EB-71-&3
w-179534

G
7
2
N
N

N
20
N
N
N

N
N
N
N
N
2

looked .01 only when la or Ce found
Pr
Nd
Sm
Eu

-
-
-
-

EB-71-67

535

G
7
2
5
N

ISO
20
N
N
N

N
N
N
N
N
5

H N
100
N
N

Looked for only when Y is found above 50 ppra
Gd
Tb
l)y

Ho \
Er
Tro
Lu

-
-
.
-
-
..
-

looked for on!y when Pd or Pt found
Ir
Os
Rh
Ru

-
-
-
..

loc'Ved for or.ly when requested
Cs
Rb
F

HE

«
—
•
-

N
N
N
N
N
N
N

-
_
-
_

—
„
_
-
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G
5
2
3
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N
N
N

N
N
N
N
N
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N
N

-
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.
-
*
-
-

—
—
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^
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-
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G
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3
3
N

N
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N
N
N

N
N
N
N
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I

-
-
-
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•
«.
-
-
-
-
•

—
—
-
—

_
_
„»
-
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G
5 *
2
5
N
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N
H
N

N
N
N
N
N
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G
7
3
3
N
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N
N
N

N
N
N
N
N
3

H N » 100 /Y
N
N
N

-
•
-,
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—
-
M

-
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—
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N
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—
—
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—
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