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Chemical analyses of Precambrian rocks
from St. Lawrence County, New York
made by the U.S. Geological Survey,

1963 through 1972

Compiled by C. Ervin Brown

INTRODUCTION

Eighty-eight rapid rock analyses and 86 semiquantitative spectro-
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'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 I-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, B703, 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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_1/ Prefix "EB" are samples collected by C.E. Brown.

Table l.--Sample identification data--Continued

Footnotes

All others were collected by H.M. Bannerman.

_2/ U.S. Geological Survey analysts - Leonard Shapiro, Project Leader

sTel e[ 5els 2] s
Method o g = 8109 o > — 5
Lab. Date of (UsGs El2| & |m|s| 8|8 <2
Rept. No. Lab. Rept. Pub.) Al w» [0 M+ =z | a 5 | e
WRC654 6-14-1962 Bull. 1036-C X X X
(Shapiro and
Brannock, 1956)
63WRC122 11-12-1963 Bull., 1144-A X X X X X
(Shapiro and
Brannock, 1962)
66WRCI1 5-19-1966 - do. X X X X X X X
69WRC93 7-18-1969 Prof. Paper X X X X X X
575-B
(Shapiro, 1967)
70WRC59 3-18-1970 Bull. 1144-A X X X X X
(Shapiro and
Brannock, 1962)
71WRC42 3-12-1971  -————- do . —————— X X X X X
72WRC114 7-12-1972 do. X X X X
73WRC104 11-21-1973 Prof. Paper X
575-B
(Shapiro, 1967)
76RERR0O087 2-11-76 Bull. 1401 X

(Shapiro, 1975)
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Table 1l.--Sample identification data-—-Continued
Footnotes--Continued

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.

Identity of geologic units shown on Misc. Investigations Map I-664

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

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 for identification data)

14

n.d. - not determined
1 2 3 4 5 6 7 8 9 10 11

810, 50.2 43.5 48.0 45.0 45.5 43.5 44.0 48.9 44.5 44.8 54.2
Al703 16.9 14.5 15.4 14.8 15.7 14.7 15.6 16.9 15.8 16.2 15.7
Fej03 90 4.4 2.4 1.5 5.2 3.4 3.6 .83 5.1 5.0 2.4
FeO 6.2 10.3 8.1 9.8 9.0 12.9 10.9 6.7 10.0 9.3 7.2
MgO 6.4 4.2 9.0 8.8 7.3 5.0 5.3 4.9 6.5 5.3 4.7
Ca0 5.9 6.5 1.6 3.0 2.9 7.3 5.1 9.4 3.2 6.1 .0
Na,0 3.7 2.9 1.3 2.1 2.2 3.3 3.7 3.5 2.4 3.1 3.9
K50 .89 2.3 3.8 4.1 2.6 2.1 1.9 .77 2.5 1.9 .70
Hy0" 3.4 4.5 4.7 4.8 3.9 .00 4.7 2.5 4.8 3.4 .45
Hzo“ .60 .85 .56 97 42 .25 45 .15 .29 Sl .08
Ti09 1.6 5.0 3.3 3.5 4.2 5.4 4.7 1.5 4.5 4.6 2.1
P20g .20 .90 51 .82 .85 1.1 .20 .21 .10 .87 .24
MnO .01 .14 .03 .17 .06 .08 .02 .08 .05 .25 .11
CO, 1.7 <.05 .61 .58 .14 .11 .15 3.5 .25 .04 .22
Aqug
Regia
Sol. as

S03 n.d. n.d. n.d. n.d. n.d. n.d. .13 n.d. n.d. n.d. n.d.
Volatiles

other

than CO,

and Hy0 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Wet anal.
B903 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Ccl 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.
Sum 99 100 99 100 100 99 100 100 100 101 100



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

810y 65.7 70.2 71.7 71.6 67.3 61.7 71.3 65.6 69.4 72.5 72.2
Al,503 16.8 14.6 14.7 14.8 17.8 22,5 15.0 15.6 15.0 1l4.4 14.7
Feg03 1.0 1.0 .10 91 .12 A4 .49 .58 1.3 .46 .73
FeO 1.3 1.5 1.0 .72 .56 1.6 92 3.2 1.7 .68 .24
MgO .78 1.1 .50 .30 .24 .24 30 1.1 .93 .35 .40
Ca0 2.3 2.4 1.0 1.3 440 2.0 1.0 2.2 2.2 1.1 .90
Naj0 3.8 4.1 3.7 3.5 4.6 8.2 3.7 3.7 3.7 3.6 2.4
K90 6.7 4.1 5.6 5.8 8.0 1.9 5.8 5.2 4.0 5.6 6.2
Hy0" .50 .35 .90 .05 .68 .79 .96 .82 .67 .17 .56
HyO™ .05 .06 .05 .63 .04 .00 .04 .04 .02 14 .17
Ti09 42 .33 .26 .24 .15 .23 .21 .70 .40 .14 .21
P90s .19 .15 .18 .14 .00 .05 .16 .24 .08 .04 .21
MnO .05 .02 .08 .02 .02 .11 .07 .00 .00 .00 .00
CO, .11 .05 <.05 05 <.05 <K.05 <K,05 .36 .12 .03 .03
Aqua
Regia
Sol. as

803 .21 n.d. n.d. n.d. n.d n.d. n.d. n.d. n.d n.d. n.d.
Volatiles
other

than CO9p
and Hy0 n.d. n.d. n.d. n.d. =n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Wet anal.
B903 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. .58
Cl n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
F 0.14 .034 .068 .039 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



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

16

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

5i09 72.1 63.5 74.3 69.3 80.3 71.5 74.4 74.8 74.8 59.9 60.9 72.5
Aly03 14.6 20.7 14.6 15.7 10.5 14.9 13.7 13.5 14.1 16.6 16.5 14.4
Fep03 .79 .30 .00 .74 1.3 1.0 .69 .63 .19 1.6 1.3 .66
FeO .56 1.0 .54 1.6 .24 .66 .26 34 .68 4.2 4.3 A2
Mg0 .34 .30 .04 .60 .15 54 .15 .12 .53 1.2 1.1 .28
Ca0 .69 1.0 1.3 2.6 .35 1.6 .96 .98 .84 2.8 2.3 .87
Naj0 4.5 7.0 4.7 4.0 1.4 3.7 3.8 3.7 3.3 3.6 4.0 4.0
K50 5.0 5.2 3.8 3.9 4.6 4.8 4.8 4.6 5.0 6.4 5.9 5.0
H,0" .50 .75 .58 .72 .28 .41 .30 .22 .39 .81 1.2 .56
HZO_ .15 .02 .02 .02 .10 Jd1 .09 11 .08 .19 .26 .13
Ti09 .10 .07 .00 .37 .34 .23 .12 .13 .14 .87 .93 .20
Py0s .02 .02 .00 .16 .06 .05 .00 .00 .00 .25 .27 .05
MnO .00 .08 .21 .03 .02 .03 .02 .02 .00 .05 .07 .02
COy .04 .06 <.05 .08 <.05 <.05 <.05 K.05 <.05 .22 .02 .08
Aqua

Regia

Sol. as

S03 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Volatiles

other

than COZ
and Hy0 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.
By 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
Ccl 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. .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



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
510, 45.3 39.7 54.3 48.6
Al503 6.4 12.8 19.1 14.5
Fey03 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
Ca0 7.9 13.2 6.4 9.2
Nay0 2.6 2.0 4.2 3.5
K90 3.0 3.8 2.0 .92
H20+ 1.6 1.0 .77 .66
HyO0~ A1 .12 .07 .14
TiO0y 3.0 1.7 1.1 2.4
P,05 .88 2.7 .20 .23
MnO .08 .25 .00 .15
Co, .20 1.4 .05 .08
Sum 99 99 99 99



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

39 40 41 42 43 44 45 46 47 48 49 50

$i0p 60.0 57.4 88.3 80.0 77.2 67.4 57.8 60.6 65.4 62.6 72.2 58.0
Al903 18.1 10.9 3.0 6.9 11.7 13.3 17.3 14.0 13.6 17.8 9.7 18.2
FeqO3 .73 1.4 .64 1.5 .65 1.1 2.5 3.2 3.9 2.1 3.3 1.9
FeO 4.7 2.7 .60 3.3 .32 3.3 2.5 1.8 1.2 2.8 2.3 2.2
Mg0 2.5 7.6 .90 2.7 1.3 3.9 4.2 6.2 3.4 2.6 4.1 4.1
Cca0 .60 11.9 1.9 .50 1.5 .54 .52 3.8 .51 45 .70 S1
Naj0 5.0 3.3 1.1 .20 4.4 1.1 .70 3.0 .81 .50 .09 .79
K50 6.4 2.6 .11 2.6 1.0 6.3 10.4 .72 7.0 5.5 3.2 8.4
H20+ .49 .38 .57 .34 54 2.1 2.0 1.0 1.2 2.0 2.3 1.9
HZO- .06 .17 .07 .11 .06 .14 .22 .30 .19 .23 .33 .27
Ti09 1.2 1.2 1.0 71 .93 .59 1.0 1.2 .70 1.2 .81 1.2
P90s .16 .31 .10 .13 .17 .10 .12 .11 .11 .11 .11 .13
MnO .07 .10 .05 .05 .05 .00 .03 .08 .03 .04 .08 .06
CO9y <.05 <£.05 .78 <.05 .06 <.05 <.05 .24 <.05 <.05 <.05 <.05
Aqu§
Regia

Sol. as

S03 n.d. n.d. .24 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Volatiles

other

than CO9 .

and HyO 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.

B903 n.d. n.d. 0.32 0.38 0.38 n.d. 0.53 2.41 0.96 1.06 0.08 1.02
Cl 0.08 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 100 100 100 99 100 100 100 99 99 99 99 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 62

Si09p 60.7 59.7 63.4 60.9 55.2 77.6 82.4 58.1 61.8 60.6 60.4 60.8
Aly03 17.2 16.5 15.6 17.2 18.2 11.7 7.9 10.7 16.1 15.8 17.3 20.5
FeqO3 1.5 3.9 3.2 3.1 3.4 1.1 .60 1.3 .86 1.5 4.5 2.1
FeO 2.4 1.0 1.2 .61 .73 .40 .56 3.6 6.4 1.0 .28 .15
MgO0 3.7 39 3.6 2.2 46 1.6 1.4 6.7 3.4 6.4 2.2 2.2
Ca0 36 .49 .78 1.6 1.2 .58 2.0 12.3 1.9 3.5 .63 .54
Nas0 .51 .68 .63 .57 .68 4.7 1.8 2.3 2.1 7.3 .82 6.6
K70 9.8 9.9 8.0 9.1 9.6 J20 .79 2.4 4.2 55 9.8 2.3
H,0" 1.8 1.7 1.6 1.0 1.7 .79 .67 .89 1.6 .67 .78 .69
HyO .21 .18 .08 .04 .33 .05 .04 .14 .08 .13 .12 .08
Ti0y 1.0 1.3 1.2 1.2 1.8 .34 .38 .78 1.2 1.0 1.2 1.8
P9 05 11 .12 .14 .12 .16 .04 .01 .10 .15 .19 .07 .06
MnO .06 .05 .04 .06 .05 .04 .04 .12 .09 .04 .06 .04
COy <.05 <.05 <.05 1.5 .20 <.05 .8 .18 <K.05 <.05 <K.05 <.05
Aqua Regia
Sol. as

S03 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Volatiles

other

than CO2
and Hy0 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 03 0.61 1.25 1.38 1.73 2.00 0.64 0.28 n.d. n.d. 0.62 2.32 n.d.
Cl n.d. n.d. n.d. 0.03 n.d. n.d. n.d. 0.49 n.d. n.d. n.d. n.d.
F n.d. n.d. n.d. 0.83 n.d. n.d. n.d. 0.042 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)

ME

n.d. - not determined
63 64 65 66 67 68 69 70 71 72 73 74

8109 81.2 60.0 73.4 62.5 61.5 47.2 61.0 60.8 57.1 61.3 56.4 63.7
Al,503 8.7 15.4 14.1 17.9 14.4 10.0 17.0 18.1 17.0 12.1 16.4 14.4
Fey03 1.6 4.7 1.1 1.4 2.6 4.6 3.7 3.4 1.0 1.9 .27 3.0
FeO 15 2.2 42 2,0 3.1 51 .49 38 7.6 2.1 .66 2.5
MgO .90 3.7 16 2.9 5.1 4.6 2.5 2.3 4.5 7.7 6.0 3.0
Ca0 .24 .19 .40 .20 .33 14.0 .58 1.3 1.7 5.9 7.4 1.4
Na,0 2.0 .60 5.3 5.8 A4 .50 .70 .76 3.3 6.1 6.4 1.4
K50 2.3 10.0 .57 3.8 8.2 .28 9.3 8.3 4.2 42 1.8 7.6
H20+ A4 1.8 .63 1.2 2.4 1.4 .91 .83 1.2 .57 1.6 1.0
HZO_ .04 .12 .03 .04 41 .08 .07 .17 .09 .22 .30 .17
TiO0p .92 1.2 1.2 1.5 1.1 1.1 1.2 1.2 1.2 .99 .68 .76
P70s .10 .14 .14 .04 .16 .16 .10 .09 .15 .14 .00 .14
Mno .04 .14 .03 .04 .16 .24 .06 .06 .08 .06 .12 .11
COoy <.05 <.05 <.05 <.05 <.05 9.7 <K.05 .15 <.05 <.05 .50 .11
Aqua Regia
Sol. as

S03 n.d. =n.d. n.d.. n.d. n.d. 5.1. n.d. n.d. n.d. n.d. n.d. n.d.
Volatiles

other

than CO9

and HyO 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.
B703 0.89 0.21 0.97 0.88 0.19 3.47 2.31 2.58 0.39 n.d. 0.02 n.d.
cl n.d. n.d. n.d. n.d. 0.05 n.d. n.d. n.d. n.d. n.d. 1.58 n.d.
F n.d. n.d =n.d. n.d. 0.14 n.d. n.d. n.d. n.d. n.d. 0.05 n.d.
Sum 100 100 100 100 100 103 100 100 100 100 100 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

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

$109 55.3 82.0 65.2 82.7 81.3 73.8 53.0 59.6 55.6 57.6 61l.4 62.2
Al,03 13.9 8.4 15.1 8.0 7.9 14.9 12.1 14.0 17.5 14.3 13.0 14.2
FeyOo 1.7 .12 .66 14 1.2 .33 1.8 3.8 2.4 2.5 2.5 2.2
FeO 4.9 .38 1.4 .34 42 .30 6.0 3.3 3.8 4.9 2.8 2.0
Mg0 4.4 .30 3.8 .62 .43 .33 6.5 3.4 3.0 5.8 5.5 5.2
Ca0 10.4 2.3 2.2 1.8 1.0 1.4 7.0 2.6 4.9 6.5 5.7 .72
Naj0 .25 3.5 7.3 3.5 1.3 6.3 37 1.3 4.1 2.6 5.1 .57
K90 3.6 47 .67 48 3.7 1.2 2.4 7.1 4.7 2.7 1.3 8.3
H,0" 1.9 .43 1.4 .49 .47 .35 4.5 1.6 .58 .70 .79 2.4
HZO_ .34 .08 .27 .10 .13 .11 .54 .23 .16 .22 .21 .18
TiOp .97 1.8 .85 .17 74 .18 .76 .68 1.0 .92 94 1.0
P90g .17 .10 .09 .05 .12 .02 .17 .17 74 .19 .17 .11
MnO .05 .03 .02 .03 .04 .02 .09 .07 .11 .13 .04 .06
Cog 74 1.4 .68 .80 .30 <.05 4.6 .78 .06 <.05 <.05 .72
Aqu§
Regila

Sol. as

S03 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Volatiles
other

than CO2,

and H0 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.

B703 n.d. 0.00 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
Ccl 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



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

87 88

8i09 54.8 1.3
Al703 2.2 .27
FeqO3 3.3 .00
FeO 1.4 .23
Mg0 21.8 18.6
Cca0 11.5 32.5
Na,0 .54 .00
K90 .12 .06
H,0" 2.7 .16
Hy0~ 71 .07
TiOg .19 .00
P9 0sg .02 .00
MnO .04 .04
CO9 <.05 46.5
Aqua Regia
Sol. as

803 n.d. n.d.
Volatiles
other

than CO9
and HyO n.d. n.d.
Wet anal.
B,y03 n.d. n.d.
cl n.d. n.d.
F n.d n.d.
Sum 99 100
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Table 3.--Semiquantitative spectrographic analyses
Index to table 3
Lab. Rept.

No. Sample numbers used in tables
1-2 and figure 1, this report

63WS141 52 to 68, 86--- —
66WS70 27 to 31, 34, 38, 45 to 51, 72, 75, 77 to 80,

82 to 85, 87 _— —-
66WS112 44, 70, 73, 74, 76, 81, 88
69WS56 6, 7, 12 to 15, 18, 24, 39 to 43, (9)* to (14)¥-—-—v
70WS11 3 to 5, 16, 17

70wWs207 2, 19, 20, 35 to 37--- -

73WS32 1, 21 to 23, 32, 33 -

“These nos. refer to analyses in USGS Circular 774 (Brown, 1978).
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A

(Rov.’b:&‘; 1968)
. . Table 3.--Semiquantitative spectrographic analyses.
7 .
' RepoRT NO.  63-WS-1h1 FOR Harold M. Bannerman DATE geptember 17, 1963
JoB NO. 6263 PROJECT OR ORGANIZATION Exp, Geochiem. and Min. 7105, Exp. Geol.
LOT NO. 5030 REFER TO OTHER REPORTS ' ' ’ >
Spec. Lab. No. 3760
Plate No. III 3222
Semiquantitative Spectrogzraphlc Analysis of
Sample No. 18 Samples from New York
Tables
Iab. No. 157 Field No. Description and Location
160477 52 3/62/mMB - Fine grained feldspar-biotite stained by oxides of ironm,
from Richville Quadrangie.
(161478 53 L8/62/mMB Iron oxide stained feldspar-biotite gneiss from Richville
Quadrangle.
. '/
161479 54 s2f62/mm Quartz - microcline gnelss from Richville Quadrangle.
161480 55 64 /6e/mB Microcline gneiss from Natural Dam Quadrangle.
IFI481 56 104/62/mB Quartz ~ oligoclase gneiss from Bigelow Quadrangle.
161482 57 105/62/1{5'63 Quartz-=feldspar gaeiss from Bigelow Quadrangle.
161483 58 106/62/mB Fine grained gramulite from Bigelow Quadrangle.
161484 59 111/62/mB Biotite schist from Richville Quadrangle.
161485 60 122/62/mB Tremolite quartz feldspar gneiss from Richville Quadrangle.
161485 61  125/62/miB Microcline gneiss from Richville Quadrangle.
161487 62 126/62/mB | Quartz, feldspar breccia from Richville Quadrangle.
161488 63 126A/62/13 Vein material in 125-62 from Richville Quadrangle.
161489 64  128/62/mi3 Fine grained fragment of biotite gneiss from Richville
Quadrangle.
161490 65 132/62/mMB Quartz-plagioclase gneiss from Richville Quadrangle.
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9-011
(Rev. Moy 1868)

‘ Table 3.--Semiquantitative spectrographic analyses--Continued

{ .
REPORT NO. 63-WS-141 Page 2 FOR Harold M. Bannermsn LATE  geptember 17, 1963
JoBNO. 6263 PROJECT OR ORGANIZATION  pyy Geochem, and Min. T106, Exp. Geol.
LOT NO. 5030 REFER TO OTHER REPORTS : '

Spec. Lab. No. 3760
Plate No. III 3222

Sample No.

Tables
Ieb. No. 162 Field HNo. Description and Iocation
161401 66 133/62/mB Quartz-plagloclase gneiss from Richville Quadrangle.
161492 67 134/62/mMB Quartz-microcline biotite schist., from Richville
Quadrangle.
161493 8¢ Ah/f62/mB Banded quartzite from Richville Quadrangle.
161494 68 18/57/mMB Granulite from Richville Quadrangle.

The ten "mejor" elements weee not determined, sce "Rapids™ reports for these.

cct W. G. Schlecht, R. E. Stevens, D. Davidson
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(agy, 6.1561)

9531€C Tabl

e

3.--SEMIQUANTITATIVE SPECTRCGRAPH.

ANALYSIS __ continued

» Report Ko.

H2-WS-1L1 P. 3

Lot No.~
5C3C

for

Spec. Lab,

TG

Harold M.

“Ko.

Bnnm: rman

Plate Ko.

_IIT 3007

Date
September l(
“Refer. T T

9

C

0.1, etc.

Rnults sre reported 10 percent to the neatest nunber 1n the series 1, 0.7, 0.5, 0.3, 0.2, 0,15,
; which represent approximste midpoints of group data on s greometric scale.

and

The asstigned

group for semiquantitetive results will include the jusntitative value sbout 30% of the time.

These data should not be quoted without steting these limitations.

Symbols used a

Sample No.

re: M

: major constituent--greeter than 0%

0O : looked far but not detected (see fable of detectabilities)
= s not looked for
&, with number, less than number shown-<here usiial detectabilities do not upply

Tables 1&2 52 53 53

Field No. 7 /60 /fB  L&/62/HMB 52/' 7H‘€B JL)cme L5/62 [HMB )2/( /m{a

Lab. Ko. 1€1477 161476 1@»,14”9 ~ 1614 16142 161L -
Si_ o, ST Re ©C - c C
Al - - - s 0. .0 _ o _
Fe . - LT ose oox T Loo2_ 002
Mg - - e Sn 0. ISR ¢ SO ¢
Ca - __. - - St . 2035 202 L
Ka - - Ta ¢ C. C
e O R
L (R I O
P _ N - T e o AT T
S S L SR
A\ 0 0 . .C____ ... ¥ .0 _015 . 0
As_ 0 .0 . ___.__..Q %" ___ 0 _ _ 0. <o
‘”,_,___Q__ ——9 0 _oY __.o0v k003 L5

.00NIt

Be LOQ0I5. Q. . _._. Q. ]
.BJ_-_ - C.oL e _ _

€d o 0 . C

e 0. ... G . ___..0_
9.0 — _LQQ}~ _~._092~ ‘.O(}_l -
Cr 015 2025 0 .05
Co _ _.0Q05._ ..__.0005 . L0021

i __ 0. o T
e ... __0
Kb LOO0 L L00Y
LI ¢ ¢ S ¢ O I
T T S
Pd C .0
(pt: _ o o

feNeoN o)

Yo

In 0 . R
2r .02 AR

Pr
Nd
Sm

o 5

;o olo

B G o o o -
Locked for only when Y is “found above .005%:
R I 0

T 0 I e

by 0 ¢ o
Ho G T R
Er. o .. 6 e
Tn - T
Lu 0] o 0 o T
Look d for only whcn Pd or Pt foun&m-'w T
L S e -

0s - ] L. Tt T o T
R - T R
Ru _ - - - T T
Lookcd for only wnen reQUe;téd:m ) T
(s - . B

. - e e
f - mee —— e e
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Table 8 .-—-S[MIQUANTITAYIVE SPECTHKGGRAPI

AXALYSIS --Continued

Pe370
. Report ko, for Dute
i 63-W3-141 P, L Herolu M. Bannermen_ Septepher 17, 1
Lot Ko. Spec. Lab. Ko. Plate No. Retfer.
5070 2760 111 2222

C

% Results are reported in percent to the nearcat number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, ond
0.1, etc.; which represent approzimate midpoints of group data on a geametric scale.

The assigned

group for semiquantitative results will include the quantitetive value about 3% of the tiame.

Trese date should not be quoted without stating these limitations.

Symbols used are: M : rsjor constituent--greater than 10%
O := looked for but not detected (sce table of detectabilities)
- & not looked for
-Sample No. &, with number, le's' than number shown--here Gsual detectabilities do not apply
Tables 1&2 55 56 . 57 55 56 57
Field Ko. €L/62/inm 1ok/62/mMm  105/62/B 6L /62/11B 10k /62/14B 105 /€2 /5
teb. Ko. 161480 161481 161482 161480 161481 161k82
si - - - Re G 0 0
Al - - - Sb 0 0O
Fe - - - Sc . 003 . 0005 L0005
Mg - - - Sn 0 o 0
Ca - - - Sr .05 .02 .007
Ka - - - Ta 0 0 0
K - - - e 0 0 0
Ti : - N T 0 0 o
P - - - Tl 0 0 0
Hn - - - L U 0 o _Q o 0
Ag <0000 0 0 ¥ - o 02
As 0 0 0 w o0 o 0
A o__ 0 0 .Y ,0015 . 0007 .0015
R 2. T I . . 00015 9001 _ . 00015
"B 1 . 005 .02 1 ©C ) 0 0
e .03 02 .02 _
B2 0 0 . 0 _Looked for only when La or Ce found:
Bi o 0 0 Pr O 0 0
Cd 0 o 0 Ll 0o _ 0 0
Ce o 0 O  sa o 0 0
Co - .00% . 0005 0 Eu o ) 0
Looked for only when Y is fcund above .005%:
Cr .03 007 003 Gd 0] 0 0
Co L0002 002 0015 1o 0 c 0
€ 003 L0015 .01 by O o0 0
Ge 0 0 0 Ho o 0 0
R0 T T T i T 6 o
T ‘O:w i 0 0
TH o 0 w0 ) 0
in 0_ ) 0] 0] Leoked for only when Pd or Pt fc;:—)—nd:
La 05O 9 Ir - - -
Li 0 0 0 0s - - -
R S S
Fo - T - -
Kb - 0007 -0003 ' -000T  Looked for only when requested:
Ni .007 0 C Cs - - -
Py .ODOT L0015 L0007 e -~ ey - o
P& 0O 0 I - T - P
Pt 0 0 0 T T T
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Pc31e Tablcj‘/3 [hane SD“QUM%T | TATI VE SPECTROCRAPH'C ‘\N'\LYS'S—-—Continued
H;nrt Ko, \ For Date
: 63-ws-141 P. 5 Harold M. Banrerman September 17, )¢
Lot Xo. Spec. Lab. Ko. Plate No. Refer,
50%Q %760 111 2222
C~ # Neqults are reported in percent to the ncarest nunber in the series 1, 0.7, 0..5. 0.3, 0.2, 0.15, and
0.1, etc.; which represent spproximmte midpoints of group dats on a geametric scale. The asnigned
group for semiquentitstive results will include the quantitative value sbout 3% of the time.
These dats should not be quoted without stating these limitstions.
Symbols used are: M : major constituent--grecater than 10%
O = looked for but not detccted (see table of detectsbilitias)
-~ 3 not looked for
Sample No. &, with nuober, less than number shown--here u'uul dctoct-?ilitien do not epply
Tables 1&2 58 59 50 58 59 60
Fleld Ho. y1ns/6n/mnm  111/62/EKB  122/62/MB 106762 /FMB 111/62/m% 122/62/;
Lab. Ko. 161483 161484 161485 161483 161484 1614 €5
si - - - Re 0 0 0
Al - - - Sb 0 0 o]
Fo - Z - sc - .00 002 . 00%
Mg - - - “Sn 0 .0007 .001
Ca - - - Sr .15 .02 .015
Na - - - Ta 0 0 0
X - - - Te 0 . 0 0
Ti - - - Th 0 0 0 o
P - - - il 0 0 0 o
Hn - - - ] o 0 0
kg <. 00007 <. 00007 0 v . 007 .015 .015
P "o 0 W 0 0 )
Av 0 0 0 Y . 007 . 005 003
B 005 .05 T - 0005 .0005 S0y
2a___ .05 .05 007 1n 0 0 0
r .03 .03 .02
il . 0001 . 0003 .0002  Locked for only when La or Ce found: o
6 0 o _ 0 Nd 0 0 o
Ce .015 .01 (0] Sm ¢ 0 0
Co . G015 . 002 o] fu 0 0 0 T
Looked for only when Y is found above .0J25%:
cr .01 .015 .015  Gd 0 0 0
G .C03 . 002 002 b 0 0 0
Ca . 0015 . 002 .002 Dy 0 0 0 ]
e O 0 0 Ho 0 9 o
Hf 0O 0 0 Er 0 0 0 ““
Tm o 0 0
L . 0 0 0 Lu 0 0 0
In O . 0 0 Looked for cnly when Pd or Pt found:
ls . __ - 007 0 ir = - -
L 0 ° 0 0s . - -
o O 0007 0 Rh__ = - -
R - - -
b A 7 -0(_)1 ;99_07 Lecoked for on.l;_when requested: o
i .007 .01 007 s - - -
Fb . 001 007 005 pp - T T - -
Pd 0 0 I I - -
Pt O "0 T e e -
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Table Bf-SEMIQUANTITATIVE SPECTROGRAPRIC &HALYS{S-~Continued

RYSL
Raport Ko. for Date
' €3-w3-141 P. 6 Harold M. Puinerman Scfllmbcr-.ll,_l%}
Lot Xo. Spec. Lab. No. Plate No. Rofer.

50%0 3760 III 3222

.

*luult: sre reported in percent to the nearest nuaber inthe serica 1, 0.7, 0.5, 0.3, 0.2, 0.15, end
0.3, etc.; which represent spproximate midpoints of group dete on e geometric scale.

The ensigned

group for semiquentitative results will inclode the quantitative valve about 30% of the time.

These date should not be quoted without stating these limitations.

Symbols used ere:

M : major constituent--grester than 10%

-~ 2 not looked for

O = looked for but not detected (sce table of detectabilities)

&, with number, less than number shown--here usual detectabilitics do not epply

Sample No.
Tables 1&2 61 62 63 61. "
Fleld Wo. 125/62 /008 126/62/HKB  126A/62/E4R 125762/ "“'125152/;&‘4"3“—'i;>m2§?m
Lab. No. 161486 161487 161488 161486 161487 161488
Si il - - Re 0 0 0
Al - - - . Sb . 0 0 Q
. Fe - - - Sc . 003 003 0.0 ) B
Mg - - - Sn 0 0 0
Ca - - - Sr 05 02 o) -
Ke - - - Ta 0 ! o) o)
K - - . Te 0 0 c
Ti - - - - _Th 0 0 0
P - - - Tl 0 0 Q
¥n - - - U 0 0 &
Ag 0 <. 00007 <.000Q7 ¥ .015% .03 01
is 0 0 0 ¥ __0 o Q. —
w0 0 0 Y . 002 .02 002
/B 3. 2. 1. Yo 0002 0002 . 0003
\Ba .15 05 .07 In 0 0 0
Ir .02 , 03 L _
Be 0 . 0002 0 Locked for only when La or Cs found:
Bl 0 0 0 Pr 0 0 o]
Cd 0 0 0 ¥d 0 0 0]
e .0L5 0 0 sn 0 0 0
Co . 0015 0 o} Eu 0 0 0
Looked for only when Y is found above .005%:
¢ .02 .03 007 64 0 0 o__
tu <0007 -GX05 L0003 Tb___ 0 0 0 _
Ga . 002 . 003 . 001 Dy 0 0 0
Ge o) 0 0 Ko 0 0 0
Hf 0 0 0 Er 0 0 0
Tm 0 0 0
Hg O 0 0 v 0 0 0
in O 0 0 Looked for only when Pd or Pt found:
La LOOT 0 0 Ir - - -
Le 0 0 0 __0_3 - - - I
Ho 0 0 0 _R’h - - - -
R - e - —
Nb 007 - 001 .000%5  Looked for only when requested:
wi_ -005 005 003 s - - e
Po_ Q00T .000Y .0007 b - - -
Pd O o 0 F - - -
Pt O 0 0 o ) T -
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) ;K:f Ko. A\ for - A Uate
. 63-ws-1k1 P. T Iarold }. Pannerman Septexber 17, 1953
Lot ro. Spec. Lab. Wo. Piats No. Refer,

5030 3760 II1 3222

;

*ﬁelulu are reported in percent to the nesrest numbher in the serizes 1, 0.7, 0.8, 0.3, 0.2, 0.15, end
0.3, etc.; which represent spproximate micpointa of group data on & geametric scele.

The aszigned

group for semiquantitative resuits will include the gantitative value sbout 30X of the time.

These date should not be quoted without stating these limitstions.

Symbols used are: M :

msjor constitucnt--g;eat~r thun J0%

O - looked for but not Jetecied (see tsble of detectabilities)

-~ s not looked for

&, with number, less thsn number shown--here usual detectsbilities do not epply

Sample No. .
Tables 182 64 _ 65 66 _ b . 65 6
Fiald Ko.128/62/1B  172/62/m@  133/62/1m® 1237662,@53 1327527??:3“""133?6’2/&3
Lab. Ro. 161LE9 161490 TIELETY 161583 To1450 T61491
S - - - —Re 0 0 0
Y - - - Sb 0 0 0
T - - Sc .0C15 .002 T.602
Ma - - - Sn (0] 0 0
Ca - - - Sr .02 . 005 .00z
Ya - - - Ta (0] 0 0
4 - - - Te 0 0] 0
Ti - - - ™ 0 0 )
P - - - 71 0 0 0
e - - U 0 0 0
g <.00007 0 0 v .01 .015 .015
ks 0 0 0 ¥ 0 0 0
&0 0 0 Y . 005 .00% L007
B__.03 1. 1.5 Yb 0005 L T03 MOV, S
(a3 005 007 In 0 - 0 5
: 2r .03 .02 N
Be 0 0 . 0002 Locled for only when ta or Ce found:
Ci 0 . 0 0 Pr 0 0 0
¢ 0 0 0 K O 0 0 T
Ce .015 0 0 Sa (0] 0 0
o .002 .001 0007 & O 0 0
Looked for only when Y is found atove .005%:
Cr .015 .01 .015 Gd 0 0 0
Cu___ .00l . 0005 0005 T O 0 0
Ga 0015 . 0015 . 002 by 0 0 0
6e O 0 0 ko O 0 0
Kf 0 0 0 Er 0 0 0
T "0 0 o]
Ky 0 o 0 ;@" 0 0 (o}
in 0 0 0] Looked for only when Pd or Pt found:
ta___.007 0 05 e - - -
Li__ 0 0 O __ 8 .- - -
Ho  _ .QO03 0 0 L L. - -
Ru - - -
Kb 00 001 D02 Locued for only when requested: -
Ri 00T 003 007 Gy - - =
Pb L0015 . CO0T 00T Py - . - ot
L 0__ N 0 L. - -
Pt o 0 c
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L penp Table ?.-—S[’MIQUAKTITF\TIVE S?ECTROGRAEEU’ ARALYS1S--Continued
ﬁowr.t Ho. ) Date
’ 63-ws-141 p. 8 Rarold M. Dannermen Septevber 17, 1%
Lot ¥No. Lab. No. Plate No. Refer. )
50%0 %760 111 3222
( , ‘Ruulu are reported in percent to the necrest nuaber inthe series t, 0.7, 0.5, 0.3, 0.2, 0.15, und
0.1, etc.; which represent epproxvimxte sidpoints of group dats on s geometric scsle. The essigned
group for semiquantitative results will include the quantitative velue about J0K of the time.
These dsta should not be quoted without stating these limitations,
Symbols used are: M : major constituent--grester than K%
O = looked for but not detected (see table of detectabilities)
~ & not looked for
Sample No. ¢, with number, less then nuober snown--here usual detectebilities do not apply
Tables 1&2 67 86 68 67 86 68
FiaTe Wor T34 /6e/me Wi/6a/mm  18fs7/im T i%k/62/mE WhJ62/mvE 18/ S
Lab. Ko. 161492 161493 161434 161492 161493 161595
si - - - Re 0 0 0
Al - - - Sb 0 0 0
Fe - - - Sc . 0015 . 0015 . 002
Mg - - - 3n 0 0 9}
ca - - Z sr .007 .07 .03
N2 - - - Ta 0 0 o
X - - - Te 0 0 0
T - - - D 0 0 0
P - - - TI 0 0 0
Mn - - - U 0 0 0
Ag_ <.00007 0 <. 00007 ¥ .015 .01 .01
As Q _ 0 0 LJ 0 o 0
A 0O 0 0 Y . 001 . 001 .0C3
B .07 .5 3. Yb LO01 . 00015 . 0003
- Ba 15 .15 .01 In (0] 0 0
' : Ir .02 .02 015
Be 0 0 0 Looked for only when La or Ce found:
Bi Q 0 0 Pr 0 0 0
T 0 0 Kd 0 0 0
Ce C 0 0 Sa 0 0 0
o .00% .002 .005  Eu 0 0 0
Looked for only when Y is found above .005%:
cr .ol .01 .01 Gd 0 0 0
Cu___.0005 L0035 L0005 Tb ) 0 0
Ce . 0015 002 . 0GR Dy 0 0 0
Ge 0 0 0 Ko 0 0 0o
T 0 0 Er 0 0 0
T 0 0 0
Hg O 0 0 Lu R 0 0
In 0 0 0 Locked for only when Pd or Pt fecund:
La 0 0 0 Ir - - -
Li 0 0 0 Os { - - -
Yo o) 0 LO0G3 Ry - - -
Ru = - -
Kb . 0007 - 0005 o Looked for only when requested:
ri - 007 - 007 T L - - -
Py 0015 -001 0007 b - - =
[ 0 o __ F___ - - - -
Pe .0 o o Designed specifically for direct quotation in
T T T L T S L T T I R T T LR e v g A gy e T T I S AT T BT TR IS I TS T LS TR T L TR

deo-

BY Syectrographic Servicer
Analyst
Frojrct Jeeler : Amuin W. He z &7/

a d The el h z;‘»{‘ ¢ o
nd TFoses Af;‘ rg(vcdi)“ ,ﬁd;&_‘ﬁf:,_a,ﬂj:l&t"j A

Iven Barlow /¥ 43
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Table 3.--Semiquantitative spectrographic analyses--Continued

REPORT NO. 66-WS-T0 FOR H, M, Bannerman

JoB No. T7i6
LOT NO. 30.089

DATE April 28, 1966

PROJECT oé (.)RGANIZATION‘ E@. Geol. = EGM ~Richville
Qued New York -~ 7106

REFER TO OTHER REPORTS

Spec. Lab. No, 4323
Plate No. III»3631

Semiquantitative Spectrographic Analysis of ~
Twenty~Live LE/‘)‘LGrenville Formgtion Samples,
from St. Lawrence County, New York.

Sample No. - A ’ :
Lede NOe Tables 1 & 2 Field No. Description
W166696 45 3-B 1529 fine grained feldspar gneiss
- : - with tourmaline
t
W166697 46 1-B 1138 do
W166698 T 47 1~B 0735 banded feldspathic quartzi‘be
w/tourmaline
W166699 48 5-B 0834 fine grained feldspar gneiss
w/tourmaline e
W166700 49 1-B OL34 greenish gtz mica schist with
‘ ' minor tourmgline
W166701 50 k-B 0410 ' banded gtz-mica schist plus
' ' tourmaline
W166702 51 3-B Ok11 greenish facles gtz mica
gchist plus tourmaline
W166703 83 Y 2F36-65 Orthoclase~-hornblende gneiss
W166T04 82 1-B 0344-65 same, with lime silicates
W166705 38 1~B 0830~63 ~ gebbro-gmphibolite
W166706 85 2~3145-65 smphibolitic facies banded
. gnelss
WI6670T . 80 1-3145-65 aplitic facics banded gneiss
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Table 3.--Semiquantitative spectrogranhic analyses~-Continued

JOB NO.

LOT NO.

FOR H. M. Bannerman

PROJECT OR ORGANIZATION
C Qued, New York = T106
30-089 (Page 2) REFER TO OTHER REPORTS

paTE April 28, 1966

Expe. Geol., = EGM = Richville

Spec. Lab. No. 4323
Plate No. III~3631

Sample
Leb. No. Tables 1 & 2 Field No.
W166708 84 h-1519«61
W166709 27 3=3144-65
W166710 28 1-1212-61
W166T11 - "29 6=2231-65
W166712 30 3=1718-61
W166T13 T31 . 2-0115-65
W166T1h 34 1-1121-61
W166715 77 1~B 0630-65
W166716 78 2-B 04024-65
W66T1T 79 5=B ojzh-65

W166718 72 1-B 102763
W166719 75 1-B 0312=65
W166720 87 1~-B 0105-65

o= T
e <Jte ¢

Description

a@hiﬁolite

fine grained granitic gneiss
microcline gnelss

do

oligoclase gneiss

do

gtz syenite dike

qtz mica schist Interbedded
w/ma.r‘ble

coarser grained alaskite gneiss
fine grailned facies, slaskite
greyish facies q4tg micg schist

lime—silicate-fich gneigs in
nmarble

rusty marble

33
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Table 3.--gmMIQUANTITATIVE SPECTROGRAPHIC AN'ALYSIS--Continued Job To.

Poge B

{

® Repctt No.

i’ (‘;ot No.

3

bl S

66-Ws=T0

30-089

For Date
H. M. Bannerman April 28, 1966
Spec. Lab. Mo, Plate Mo. Refer.

4323

III-%63L

Results are reported in percent to the ncarest number in the series 1, 6.7, 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 value about 30% of the time.

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

Symbols used are:

Sample No.

M : major constituent--greater than 10%
O s looked for but not detected (#ce table of detectabilities)

= z pot looked for

<, with number, less than number shown--here usual detectabilities do not apply

Tables 1 & 2

. s v e

T M e o

2 45
Field Ho. j_B "Lbdy

& _ - L Y A
=g 1138 I=8 0355~ "1520""T1ZE 1138 1-B 07357

Lab, No. "166696 H16669T W166698 W166696 W166697  WIAARAQ8
Si - - - Re 0 0 0
Al - - - Sb 0 0 (4]
Fe - - - Sc .002 001 L0015
Mg - - - Sn 0 0 ¢
Ca - - - Sr .015 .07 L0015
Na - - - Ta ¢ 0 0
K - - - Te. o 0 0
Ti - - - Th 0 0 0
P - - - T 0 0 Q
Mn - ~ - U 0 [6) o)
Ag 0 o 0] v .01 007 007
(As o __ . 0 Q. _ ¥ 0 0 0
+ Au Q - 0 0 Y .001 003 L0015
B, P 2. . Yo L0001 L0003 00015 _
Ba .15 .2 .03% in_ 0o 0 0
Ir 0%
Be 0 _ 000% 0 Looked Tor’only when La or Ce found:
Bi 0 0 ” 0 Pr - 9
Ce 0 0 0 Sm_ . - 0
Co .002 0015 001 B o : 0 0
Looked for only when Y is found above .005%:
Cr .007 007 005 68 . - -
Cu 0 L0001 o005 Ib . - -
6a L0015 L0015 L0010 by o : - -
Ge 0 0 0 Ho - -
Hf o) 0 0 Er - - .
T - - -
Hg 0 0 0 Lu - - -
in [4) o) 0 Looked for only when Pd or Pt found:
La 0 ) - oo v o - -
_Li 0 0 o___ 0s . - m
Mo 0 0 0 Rh - o -
Ru . - e w
Nb L0005 L0005 .0003 Looked for only when requested:
Ki .005 003 <003 €Cs . - -
, Po 0 Q L0003 Rb__ - -
L S « B 0 Q




s 3T Table 3.--gEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS--Continued  FPo8C B

. Nob_No._ 711
e Report No. for Date
_____66-Ws-=T0 H. M. Bannerman . April 28, 1966
(\Lot No. Spec. Lab. No. Plate No. Refer.
J 30-089 4303 IIT=-3631

Results nre reported in percent to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.1S5, and .
0.1, etcyi 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: M : major constituent--greater t-sn 10% . .

O : looked for but not detected (see table of detectabilities)
- 2 not looked for

<, with number, less than number shown--here usual detectabilities do not appl

Sample No.

Tables 1 & 2 49 .50 o 8 ) .50, .
Floia o 5-13-9&%_ 1-B-03k 4 ~p-0410 5~B~-0834 1—Bf31a3h h-ﬁfghlo“““
Lab. No.  W166699 W166700 W166701 wW166699 W166700 __W166701

Si - - - Re 0 Q 0
Al - - - Sb 0 0 0
Fe - - - Sc . 002 « 0007 . 0015
Mg - - - Sn . 001 : 18) DO{E
Ca - - - Sr » 002 2003 » 005
Na - - - /Ta 0 0 (o)
K - - - Te 0 0 0
Ti - - - Th 0 0 0
P - - - Tl 0 0 0
Mn - o - U 0 0 0
Ag 0 0 0 v .01 . 005 .01
As O 8) 0 _ ¥ 0 0 o
CAu 0 ' 0 o X .002 .0015 .0015
B 1. - .015 T Yb .0002 . 0002 . 00015
Ba .05 .05 1 Zn o 0 0
' 44 .02 .02 02
Be 0 0 0 Looked for only when La-or Ce found:
Bi 0 0 0 Pr 0 - 0
_Cd 0 0 0 Nd .01 - 0
Ce .05 0 .02  Sm 0 - 0
Co .002 . 0015 .002 Eu 0 0 0
Looked for only when Y is found above .005%:
Cr .007 .002 LOO7 6d - -
Cu . 00005 . 0005 .00007 Tb__ - - -
6 ,0015 . 0007 L0015 Dy - -
Ge 0 0 0O Ho - . - -
Hf 0 0 0 Er - - -
Tm - - -
lig 0 0) 0 Lu - - -
In 0 (0] O  Looked -for only when Pd-or Pt found: -
La - 015 0 - < 007 Ir - - -
Li 0] 0 0 0s - - - .
__M_O O o O Rh - - -
: Ru - - -
Kb . 0007 . 0003 , 0005 Looked-for only when requested: -
,.!U, ) 0.05 — t__QO :3 .A_Qoi -CS Lod - -
Pb . 003 Y] _.0Q15 Rb__ - -
(pa__ 0O 0 0 F - - -
| Pt 0 — 0 0
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(Rrv.9:1965)  Tahle  3.-—gpy : SHIC AN Cont Page 5
S(FM QUANTITATIVE SPECTROGRAPHIC ANALYSIS--Continued Job No. TTME

« Repost No. For Date
. 66=W3=T0 H. M. Bannerman April 28, 1966
kot No. ~ Spec. Lab. No. Plate No. Refer.

() 30-089 4323 T11-3631

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, ctcy; which represcnt approximate midpoints of interval data on a geometric scanle. 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.

major constituent--greater t:en 10%

Symbols used are: M =
O : looked for but not detected (8ee table of detectabilities)
<

not looked for
, with number, less than number shown--here usual detectabilities do not apply

Sample No.

Tables 1 &2 _ >+ 8 8 =~ -5l —--— . 8 . 82
Field No. 3~B~Ok11 4=2736-65 1-B-0244-65 3-B-0L11 L-2736-65 " 1-B034465
Lab. No. WIDDLTOZ2 W1667T03 W166T704 W166702 W166703 W16670k

Si - . - - Re ¢] 0 : o)
Al - - - Sb 0. i 0 0
Fe i - -~ Sc . 0015 . 001 . 001
Mg - - - Sn 0 0 0
Ca - - - Sr . 003 P .03
Na il - - Ta 0] 0 0
K - - - Te [¢) [¢) (e}
Ti - - - Th (¢] 0 0
P - - - T 0 0 0
Mn - - - = U 0 0 0
Ag 0 - o 0 v (] 01 . 015 [ OOT
As ] 0 0 W 0 0 0] ‘
( Au Y 0 Y Y .001 .003 .002
"B T eD 0 0 Yb . 0001 . 000% . 0002
Ba '-L . ols .1 In 0 O O
- . lr 002 007 003
Be 0 .0002 <.0001 Looked for onlv when La or Ce found: ‘
Bi 0 Y 0 Pr o 0] 0]
Cd Y 0 0 Nd O .015 0
“Ce .03 .05 .02 Sm 0 0 0
Co - 002 . 002 .0015 Eu ¢] (0] 0
- Looked~for only when Y-is found above .005%:
Cr . 007 . 007 007 64 = - -
Cu .CXNDB .(X)3 .()OCR)S Tb - - -
Ga . 001 001 .001 Dy - - -
Ge 0 O O Ho - - -
Hf O 0 0 Er L - -
Tm - - -
Hg O O O Lu - - -
In o 0 0 Looked-for only when Pd-or Pt found: - -
La . 005 .01 . 005 ir - - hnd
Li 0 0 0 0s = - -
Mo 0] 0 0 Rh - - -
Ru - T - -
Kb . 0003 0 .9903 Looked™ for only when requested: -
i .05 L005TTTTTL005  6s . . -
Pb 0 L0001~ 0007 Rb = - -
{ Pd_- 0 : o - 0 _f - - -
‘Pt 0 0 o)

P e L I T R T TR
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Table 3.--giyy QUANTITATIVE SPECTROGRAPHIC AYALYS|S -~Continued

Page 6

Ioh Na 7
Report No. For Date
66-Ws=T0 H. M. Bannerman April 28, 1966
(Tt No. Spec. Lab. No, Plate Mo. Refer.
Ve
30-089 4323 TII-36%31

Results are reported in percent tc the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and

0.1, etcy; which represent approximate midpoints of interval data on a geometric scale.

The assigned

interval for semiquantitative results yill include the quantitative value about 30% of the time.

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

Symbols used are:

/

N : major constituent--greater than 10%

O r looked for but not detected (ace table of detectabilities)

not looked for

<, with number, less than numbcr shown--here usual detectabilities do not apply

Sample No.
Tables 1 & 2 38 85 80 38 . 823 80..
Field Ko. 1-B 0830-65  2-3145-65 1-3145-65  1-B 0830-65 2-3145-65 1=31h5-65
Lab. Ho. W166705 W166706 W166707  W166705 W166706 WIGATQ7
Si - - - - Re 0 0 0
Al - - - Sb 0 o) 0
Fe - - - Sc 002 L0015 0
Mg - - - Sn 0 0003 0
Ca - - - Sr .03 .015 015
Na T - - - Ta 0 0 0O
K - - - Te [e) o) fo)
Ti - - - Th 0 0 Fo)
P - - - Ti 0 0 0
Mn - . - - u 0 0 0
_Ag 0 0 o v .05 .007 oo1 !
As 0 0 0 LJ 0 0 a
- Au 0 ¢ 0 L 002 003 L0011
8 0. . 003 .01 Yb L0002 L0003 0001
Ba .02 .015 L015 In_ 0 0 0
Zr .01 .03 02 !
Be 0 . 00015 ., 0002 Looked for only when La or Ce found: /
Bi 0 0 0 Pr - -
Cd 0 (0] 0 Nd - - - !
Ce - 0 0 0 Sm - - - /
Co . 005 . 002 0 Eu 0 0 0 j
Looked for only when Y is found above .005%:
cr 007 007 0 6d - - -
Cu . 03 . 0005 L,002 Tb - - - i
_Ga . 0015 001 L001L Dy . - -
_Ge 0. 0 0 Ho - - o
Hf o 0 0 Er - -
m - - -
Hg 0 0 0 Ll . - -
tn o 0 0 Looked for only when Pd or Pt found:
La 0 0 - 0 ir . - .
Li 0 0 0 0s - - -
Mo . 0003 ¢) 0 Rh - - -
Ru - - i
_Kb » 0003 . 0003_ .00Q3 Looked for only when requested: i
Ni . 005 . 005 0 Cs o - -
Pb 0 - . 0005 002 Rb__ ~ L
_Pd__ 0 ¢] 0 F - - -
bt 0 ) Q
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rev. 21950 rable 3,-- SEMIQUANTITATIVE SPECTROGRAPHIC ANMMSIS -~Continued Lu6° 1

Job No. 77k

Repont No. for Date
G66-WS-T0 , H. M. Bannerman April 28, 1966
(-Lgt No. Spec. Lab. Ho, Plate Ko. Refer.
30-089 4323 III~3631

Sample No.

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, etcs: which reprcsent approximate midpoints of interval ‘data on a geometric scale. The assigned
interval for gemiquantitative results yill include the quantitative value about 30% of the time.

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

Symbols used are: M = major constituent--greater than 10%
O 2 looked for but not detected (sce table of detectabilities)
= = not looked for
<, with number, less than number -shown--here usual detectabilities do not apply

Tables 1 & 2 84 27 28 84 27 28
“Field No. 4=1519)61 3-311.114-6‘5 1~1212-61 L~151G0=6). 3-3141.65 1-1212-61
Lab. No. W166708 W166709 W166710 W166708 W166709 W166710
Si - s - Re 0 0 0
Al - - - Sb 0 o) 0
Fe - - - " Sc 0002 0 0
Mg - - - Sn .CKX)} 0 .CX]DB
Ca - - - Sr .01 0003 .02
Ra - - e Ta 0 (0] 0
. Ti - - - Th 0 0O 0
P - - - " Tl (0] [0) 0
Mn - - - U 0 0 0
Ag 0 0 0 Y Ol .003% .002
As 0 0 0 W 0 o] 0
( Au 0 o) 0 Y . 003 L0015 L00T
8 <. 003 0 - 0] Yb . 0003 . 00015 L0001
Ba .05 .05 .07 In 4] (o] 0
ir 003 .OS 002
Be . 00015 0 .0003 Looked for only when La or Ce found:
Bi 0 0 0 Pr 0 - 0
cd 0 6] 0 Nd (o] - 0
Ce 0 0 .01 Sm 0 - 0
Co .003% o 9) Eu 0 0 0
Looked for only when Y is found above .005%:
Cr . 007 . .002 0 6d - - -
Cu . 00007 . 0003 .0002 Tb - - -
6a .001 . 0005 .0015 Dy - - -
Ge 0 0 0 Ho - - -
Hf 0 0 0 Er - - -
T - - -
Hg 0 6] 0 Lu - - -
In 0 0 (0] Looked for only when Pd or Pt found:
La 0003 0 .005 Ir - - -
Li 0 0 ) (0] 0s = - -
Mo 0 o 0 Rh - - -
R - - -
Nb . 0005 . 0003 .0003 Looked for only when requested:
Mi . 00T 0 0 s = - - -
P . 0007 0 .002 Rb = - -
{ rd 0 . 0 0 F - - -
0 0 0 . .

38
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Report No. -\ or Date
- v (6-UWS=T0 He M. Banmerman April 28, 1966
Lot No, - Spec. Lab. No, Plate No. Refer,
(\ %0-089 4323 III-3631

Results are reported in percent to the ncarest nunber in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and

0.1, etcy; which represent approximate midpoints of interval data on s 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:

major constituent--greater t-en 10%

not looked for
, with number, less than number shown--here usual detectabilities do not apply

M=
"0 = looked for but not detected (8ee table of detectabilities)
<

Sample No. _
ables 1. & 2 29 . 30 ... L o
Tra}exd N“ol. 6=2231=65 3-1718-61 2-01%—65 ' 6-2231‘.2-965 3-1713961 2—01231.]5-65 )
Lab. No. WI16OTIL wl6b712 Wi66713 W166T11 wl6oT12 W1667T13
5i = = - ke O 0 0
Al o - - Sb 0 ¢] 0
Fe - - = .s¢ - O 0O 0
Mg - - - Sn 0 « 0005 0
& - = = S5r <005 -005 -003
Na - L4 Ll Ta 0 0 0 .
K -~ - - Te 0 0] [¢]
p - - - T 0 0 0
Mn = - = u 0 0 0
Ag 0. 0 0 v 0 0007 0003
Au o] 0] 0 Y . 001 0015 0
( B 0] 9] L003  vb . 0001 . 00015 0
Ba . 015 .02 015 7n o] 0] o]
Ir .015 .03 . 001
Be . 0002 .0002 « 00015 Looked for only when La or Ce found:
Bi 0 0 0 ' Pr - O -
Cd 0 0 0 Nd = 0 -
Ce 0 (¢) 0 Sm - 0 -
Co 0 0] 0 Eu 8] o] 0
Looked for only when Y is found above .005%:
Cr Y 0007 O  6d = - -
Cu . 00003 . 0001 .0002 Tb - - -
Ga . 0015 . 001 .0015 Ty - - -
Ge 0 0 0  Ho - < -
Hf O O 0 Er i -+ -
Tm ) I =
Hg (0] 0 0 Lu - -
In 0 0 0 Looked-for only when Pd-or Pt found: - -
La 0 .003 0 Ir - L - -
Mo 0] o] 0] Rh - - -
Ru - - -
Nb . 0003 0003 «0005 Looked for only when requested: -
Ni o 0 L Cs - - -
Pb . 003 . 005 0005 o« - -
Pd 0 0 0 F - - -
(s 70 0 0
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1965)  gaple 3. ‘T A TROGRAPHI ¢ s Page 9
able 3 S(EM{QUANH'IATIVE SPECTROGRAPHIC A)‘{ALYSIS Continued Job No. TTME

. Report Noo -~ For Date
66-W3=-T0 H. M. Bannerman April 28, 1966
Lot No. . Spec. Lab. No. . Plate No. Refer.

@

30-089 L3523 III-3631

Results are reported in percent to the nearest nunber in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and
0.1, etcy; 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 date should not be quoted without stating the above limitntions. RE

major constituent--greater t-en 10%

looked for but not detected (see table of detcctabxl:txes)

not looked for

<, with number, less than number shown--here usual detectabilities do not apply

Symbols used are: " M
(o}

[UXTERT]

Sample No.
Tables 1 & 2 34 - - o i = - = = - - -
FleldSNo. &1-1121—61 1-B~(§g30-65 2-B~017+82T;i6‘5 1~1132z_‘1-61 1-13&1)%50-65 z—&%ﬁzb:és—
Lab. No. . Wit (1h W1667T15 W166716
Si - - - Re 0 ’ 0 0
Fe - - - Sc .000% .0015 0003
Mg - - - Sn L0015 0 : 0
Ca - - - Sr .015 .007 001
Na - - - Ta 0 0 o)
K -r - o~ Te 0 0O 0
4 - < - Tl 0 0 0
Mn - - - ] 0 0 0
Ag 0 0 0 v .001 .01 001
P 0 0 0 ¥ 00 Q 0
( Au 0 0 0] Y 0005 0015 002
"B <.003 .Q03 0 Y o 00015 L0002
Ba .07 .007 003 In__ @ 0 0
‘ Zr 02 .02 .007
Be 0001 . 0001 o) Looked for only when La or Ce found: -
Bi 0 Q 0 Pr Q 0 -
_Cd 0 0 0 Rd o 0 -
Ce .02 .01 0 Sm___ o 0 -
Co .0003% .0005 0 Bw o 0 0
Looked for only when Y is found above .005%:
Cr 0 __.007 001 8 o = -
Cu .0005 .0005 00005 Tb — -
Ga Q2 L0015 . .0005 Dy o - -
Ge 0 0 0 Ho & - -
i 0 0 0 Er o - -
Im . - -
Mg 0 0 0 tu . - -
_In 0 0 0 Looked .for only when Pd or Pt found: -
La .007 .003 0 Ir . - - _
Li 0 0 - 0 0s o -
_Ru - - -
Kb L0003 L0003 Looked.for .only when rcquested: -
Ni 0 <.003 0 Ls_ - .
_Pb .01 0 0005 Rb___ » -
( Pd_ 0. ' 0 -0 F ~ - -
R 4 Q 0 0

40




‘ (reve-1 - Table 3.-5pMIQUANTITATIVE SPECTROGRAPHIC AMILY'SIS -~Continued Jﬁ,‘;@go??,m
Report No. For Date
66-Ws~T0 H. M. Banncrman April 28, 1966
ot No. : Spec. Lab. No, Plate No. Refer.
30-089 1323 ITI-3631

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, ctcyi which represent approximate midpoints of interval data on a geometric scale.

The assigned

interval for semiquantitative results will include the quantitative value sbout 30% of the time.

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

Symbols used are:

i
i Sample No.

we n

not looked for

major constituent--greater (‘=n 10% ’
looked for but not detected (sce table of detectabilities)

<, with number, less than number shown--here uqual detectebilities do not apply

+ Tables 1 & 2 19 . . 719+ . 2 . o 1Sy, o
! Field No. 5=B=03524-65 l—B~1027-63 F-B-0312-b5 S=B=U320=t5 1I=RI027=63 1=p="0U%24=¢
Lab. No. W166TLT W166710 W166719 . W1lebTLT W166718 W166719
Si - - w Re 0 -0 0
X Al - - - Sb 9) o . 0
! Fe - - = Sc - 0005 . 001 .0015
] Mo r - = sn - O 0 [¢)
; Ca - - - Sr 003 . 007 015
Na fod = = Ta 0 0 (o)
K = - - Te 0 0O 0
§ Ti bl - - Th 0 0 0
P = = = Tl 0 0 0
“Mn - - - U 0 (] 0
‘ Ag 0 o] 0 v .003 .007 .007
( As 0 0 4] W 0 0 0
" Au o) 0 0 Y . 002 . 003 . 003
B 0 . 005 .05  Yb . 0002 . 0003 . 0003
Ba ol . 003 .03 In o] 0 0
ir .05 .03 .015
Be <,0001 0001 .0002 Looked for only when La or Ce found:
Bi 0 0 0 Pr = ~ 0
Cd 6] ¢} 0 Nd - - 0
Ce 0 0] .03 Sm - - 0O
! Co 6) 001 .0015 Eu 0 0 0
t Looked for only when Y is found above .005%:
Cr . 003 . 005 005 6d - - -
r Cu . 0002 . 001 LOO00T 1o = - e
| Ga . 0005 . 001 .0015 Dy - - -
; Ge ¢} 0 0 Ho - - -
: Hf 0 0 0 Er - - -
| Tm - - -
Ha 0 0 0 Lu - L] -
;fn 0 o 0 Looked for only when Pd or Pt found: -~
La 0 e 00T Ir u -
o 0 0 5= z =
Mo o 0 .0003 Rh = - -
B Ru - -~ -
_Nb .« 0005 0003 . 0003 ‘Looked for only when requested: -
Ni o - - .003 005 s i - -
¢ Pb 0007 0 .0015 Rb = - -
N ._Pd O___ O 0__ F - - - o
Pt 0 0 0. ‘

T it @ o erame o thm - o < h e Er e h o me S =




. e v\——-—-.‘v-u-- E RN R ¥ F e W LW RFYW AATRIER e 3 W TR JOb NO. 771_‘6
e Repogt No. For Date
66-WsS-TO H. M. Banmnerman April 28, 1966
tot No. i Spec. Lab. Ko. Plate No. Refer,
(. 30-089 323 III-3631

o ~—e —

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 ncale.

interval for semiquantitative results will include the quantitative value about 30% of the time.

These deta should not be quoted without stating the above limitntions.

Symbols used are: M

'

major constituent~-greater than 10%

The assigned

Projf’ct Tf’ader. Armin w. Ho] 7(//; /t J

o ; looked for but not detected (sce table of detectabilities)
~ 2 not locked for
<, with number, less than number shown--here usual detectabilities do not apply
;Ajhnnn31> No
—Tables 1 & 2 g7 87
. Field No. I=B-0105-65 1~B-0105-65
¢ Lab. Ko. WIGET20 W166720
Si - - F2 <0
Al ] Sb 0
) Fe = Sc Q005
} Mg - Sn o____
! Ca - Sr 000
Na . Ta 0
K = Te 0
Ti - Th 0
P - Tl 0
Mn - U Q
: Ag 0 v 005
‘ ks 0 LJ 0
( Au 0 Y 002
L 007 Yb 0001
Ba L0015 Zn 0
Zr 003
Be 0 Looked for only when La or Ce found:
Bi 0 Pr -
Cd o) Rd .
Ce 0 Sm -
Co o) Eu 0
Looked for only when Y is found above .005%:
Cr 0015 6d -
Cu 000 Tb =
Ga  600Z Dy -
Ge o - Ho -
Hf 0 Er vor
Tm -
Hg (6} Lu -
_In 0 Looked for only when Pd or--Pt found:
_!:9 0 Ir 1%
Li 0 0s -
Mo 0 Rh d .
. Ru ‘ -
Kb ‘ 0. Looked for only vhen requested:
Ni ¢} Cs -
_Pb . 0005 Rb o —
rpd 0 F -
Pt 0
S insimmven e e e e [ J— .. T SR T |
By Spectrogrephic Services and Researcn WASIWNYA, - /2, '/57- -,
abd Analyst: William B. Crandell U3 . oioq A Lo an o pty 4

.cer.AnalVbj.CRl IleillPo.DRI:Gﬁ- Insye

b2
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' Table 3.--Semiquantitative spectrographic analyses--Continued

.
T~
"

5
.. REPORTNO. gGuygellz  FOR I, I Zennermem PATE  July Y, 1966
JOB NO. 7879 PROJECT OR ORGAN!ZATIONE\?. Geochm. s mn' Xh‘e -
LOT NO. @:989 R‘E’F‘é"n To ov’m—.ﬁ %Pg‘g%‘ 7106

Sp’aco b Fow 3{'355
Plate Ho. ‘669

Semicuantitative “ﬁea‘brmhie fnglysin of

Seven (7) Samles from Grenville Formations

frox Ste Iawrence founty, Dow Torke

Samnle No
z;«._. i Tables 162  Fleld I Deseristicn
3-167079 81 1-B 034465 Orthoclase gnedms
W=167080 70 1-5W 0%05-65 Hicrocline tourmaline
_ gneles
[-15708% 76 1.3 Okh-65 "alnskitiz® gnelss
- - T ~ . : ’
L-167082 73’ 3-8 1733-65 scopolitic sharn
V=167083 83 T=1615-65 dolomite
3:16708!; 74 2B 0219-63 - gtz oligoclase schist
B=167085 44 B 0428-63 : gts oligoclase biotite
. pehist

43



© L . Table 3.-S(MIQUANTITATIVE SPLITROGRAPHIC ANALYSIS-~Continued
Report Hos Tor P
_-__QQZV{S‘TJQLQ He M. Bonnermon July 7, 1966
t Ro. Spec. Lab. No. Plate No. Refer.”
30-089 4365 3669

Results are reported in percent to the nearest nunber in the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, nnd

0.1, rtcy; which represent approximate midpoints of interva) data on a geometric scale,

The assipned

interval for semiquantitative results will include the quantitative value sbout 30% of the time,

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

Symbols used are: M = major constituent--preater (“~+n

(o]

"

not looked for

10%

looked for but not detected (see table of detectabilities)

ann)le No. - : <, with.number,_less than number shown--here usual detectabilities do not apply
Tables 1&2 5 . : :
- €1 70 76 73 81 70 76 71
| T-BOZLE-65 15w 405 05 1-BOL2k=65 I-BIT5.+-65 1~-BO3Hh~65 1SWOLOS-65 1-BOU2I-65
| Ficld No. - s - 1BL73%=65
| Lab. No. W=167079 W-167080 wW-16708L W~167082 W-167079 W=167080 W-167081 w~167082
; Si - - - - Re O 0] 0 0
Al - - - - Sb O 0 0 0
! Fe = - = = sc_ 0007 L0015 0 0
i Mg =~ - - - sn 002 0 0 0]
? Ca  ~. - - - sr .005 . 007 . 002 .05
Na - - - - Ta O (0] 0 0
K - - - - Te O 0 0 0
Ti - - - - : Th O 0 O 0
P = - - - T 0 0 0 0
| Mn - bt - . - U 0 (0] 0 0
: _Ag O 0 0 0 v .003 .007 .0015 .002
) { as O 0 0 0] w O : 0 0 ] L
, hs O o 0 o y 003 0 -001 .0015 __
8 <.003 1 = 0 - .005 —~ Yb  ,0003 0 .0001 .0001
Ba .007 .03 002 LO7 Zn O 0 0 0
- Zr 007 .015 « 007 .007
Be . 0003 .00015 . 0001 .00015 Looked for only when La or Ce found: -
Bi O 0 0 0 Pr = - - -
td O 0 0) O N = _ - - -
e © o] 0 0 Sm = - - -
o .0015 .001 0 o Eu O 0 0 0
Looked for only when Y is found above .005%:
cr 003 00T . 0007 . 005 Gd =~ = - - .
; Cu 0003 ~~~ L0001 —~ ,0002 — .00OL ~ Tb ~ - - -
; Ga . 001 . 0015 . 0007 0015 Dy ~ - - - L
Ge O "0 O o Ho = A - - i
HE O 0 0 0 Er < - - - T
LA _ — frﬁ = " = = -
g O 0 0] 0 _l:u__;- - - M-:“— -
I'n> _50, o o 0 Looked for only when Pd or P{ found: -
Lé j) 0 .O 6 Ir - - - -
-E} 70 o 0] 0] Os = - o -
R SR — —e - - —
o u Ru_~ - - T
Nb 30015 .00 O o Looked for only when requested:
» Ki <005 L0050 0 T TTT0 . Cs = - : - -
\ {Pb__ 007 "0 0" 0 . Ro= - - R
L o S S
LAY 0 o _ o _ ___




. Table S.--GEMIQUANTITATIVE SPL JTROGRAPHIC ARALYSIS -~Continued

LA AN A

4
mpo ™t s 0. for bate
Of=Ws=112 o H. M. Bannerman ) July 7, ° 9(6
~\1“No.m o Spec. Lab. Ho. Plate No. Refer.
' 30-089 4365 %669
Results nre reported in percent to the nearest nunber io the series 1, 0.7, 0.5, 0.3, 0.2, 0.15, and
0.1, etc,; which represent approximnte mdpoints of interval datu on a geometric scales The assipned

intervnl for semiquantitative results will include the quantitntive value about 30% of the time.

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

Symbols used are: M : major constituent--greater t:=n 10% L
O : looked for but not detected (sce table of detectabilities)
~ 2 not looked for
<, with number, less than numl2r shown--here usual detectabilities do not apply
" Sample No. ,_

Tables 1 & 2 88 74 44 88 74 5{1 — -
Field No. T=1615-65 2~B~0219-63 B—Oh28-< 5 T=1615-65 2—B-0219~63 B-0428-67
Lab. No. W~107(083 \116 OBk "“""‘*‘:W:IS'?OBS W=167083 W=16"708Y W=1677005

Si - ke O 0 0
A= - - sb O 0 0
TS : - p- 3¢ 0 SO0LTT L0007 T

A = = sn 0 Y 0

; Ca = B - - Sr oCK)57 «035 . 005

Na - - - 7a O 0 0
K - - - Te O O 0
T = = T 0 0 0

; R = : = 0 0 o

‘; “Mn - = - u O 0 Y

| Ag O 0 0 v ©O 007 .005

' “as O - 0 0 w O 0 0

‘ " Au o 0 0 y O T T.002 .003

B O .01 . 015 yb O L0002 L0002
“Ba . 0003 oK 037 7n O 0 0

- - T Zr 0 002 002

Be 0 . 0001 . 0001 Looked for only when La or Ce found: )

i 0 0 [ S - -

td 0 0 o Nd - - -

te O 0 o Sm = - -

. “Co 0 . 0015 001 Eu 0 Y

{ - Looked for only when ¥ is found above .CO5%:

X Cr 0 . 005 .003 6d = - -

W o ~000T S000T Ty - =

T S S S U S - -

Ge o} 0 0 Ho == - - _
Hf 0 0 N - )
T - - = - =
- Hg 0 0 0 w - - T o
Tin 0 0] o Looked for only when Pd or Pt found: - o
hL—a“_WOwM TTTYOTTTITTOTTTTT Ir = - - _
WO T To T T 0T - R
Mo_ O 0 0 R_- - A
Ru = - - _
Kb O .0015 _ 001 ‘Looked for only when requested:
N0 k005 T e095 s - - ol -
;s kb0 005 0 kb = - .
.. “Pd O (6] F - - - -:._....._.__.
S T S )
v Tepectrosraphic Scrvices ;m'i}:‘;:i&atl‘d *"":"‘:“ TEESEemmms e T
) Anol}"w. Joseph L, Harris « - ~ o J /M o
Project Teader: Armin w.'-uclziz'xz.’ﬂia AT - ‘m ﬂ.ytf’(:"zl L\ﬂ)u.}hl Hp}j';:éﬂc, -

T AP
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e Table 3.--SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS--Continued
/,
Report No. 69’&75"56 For c. En!in Browvn SDCC. Lab. No. ,#9‘&1 Date April 17’ 15
Lot No. 30 089 Analyst Joseph L. Harris Plate No. 3921 Job No. 9&00
Results are to be identified with geometric

and P are reported in %; all others 33 pgm. e e 'l e
daries are 1.2, 0.83, 0.56, 0.38. 0.26, 0.18, 0.12, etc., but are reported arbitrarily as mid-points
2?:}}‘::: z‘fiﬁﬁg uln. ?;f 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.

$ymbols used are:
G =Greater than 105, or
greater than value shown .
=Usual limits of determinations do not

Si, Al Fe, Mg, Ca, Na, K, T3,

H =Interference
N =Not detected, at limit of detection

or at value shown

) apply due to use of dilution techniques L =Detected, but below limit of determination
- =Notloockedfor i or below value shown .

Sample No. 42 43 35 40 41 6 7 12
Tables 1 & 2
Feld No. EE-66-3% | -67-2% | -68-102| -68-67 | -68-78 | ~68-107| <-68-108 =-65-26
Lab No. W-1718C3 804 805 806 8ot 808 809 810
Fe % - - - - - - - - -

ca % ) - - - M - - - - " -

Ti * - - N .- - -’ - - : -

Mn (PDm) - - - - - - - - -

Ag L ) 7 N L L L ) A L

As N N N b .| N N N

Ay X N N N N X N R

8 31000 500 3000 700 500 ) 4 ) f 50
Ba =00 200 500 S00 %0 500 300 1000
Be 1 5 3 3 )i | 2 2 T

Bi N N N_ N N N N N

Cd N N N N N N_ N N

Co 30 " 20 15 N N¢) _50 N

G 20 S0 150 50 30 3 3 3
Cu S 5 1 5 15 30 20 200
la u ). 4 100 100 N 100 100 . 150
Mo w w N w N 5 -5 N

Nb 10 10 10 10 10 15 15 15

Ni - L L {e] ) A N 70 0 N

Pb N N 3 K R N < 30

Pd hil ) & b8 N H N )i i <)

Pt R N )i N N N N R

Sh ) N R N N N i1 N

Sc T T 20 10 3 15 1s T

Sn N N " i § B " " 20

St _30 30 30 700 30 1000 500 3000

Te N N B N N N N 3.8

u " N N N N )i} N W

v 70 70 150 70 50 150 150 30

W v w % k21 Li w w o d

Y 20 1s € 79 20 ™ 0 S0

In DA N § bl N N N N XN

Zr 150 150 200 20 150 380 300 700

Approved . : Approved
Project Leader 2GPO 1 4 6 Branch of Analytical Laboratories
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| Table 3. ~SEMIQUANTITATIVE - .:.™ SPECTROGRAPHIC ANALYSIS (CONTINUED)
Report No. ) 694"5-56 - . . Job. No. _ 9"‘(»'

, —Sample No 42 43 39 40 41 [ 7 12
Tables 1&2 - —— — — S— — — - i
Field No. yE-66-3% | -67-2% | -68-102 | -68-67 | -68-78 | -68-107 | -68-108 -66-26
Lab. No kr-17180% 804 805 806 801 808 809 810
i 3 - - - - - - - -

” ‘ - - L . - - - - -
". $ - = - - - ) - ) - -
K ‘ - - - - - - —— -
' $ - - - - - - - . -
Ce__(ppm) R X 300 =00, . 200 300 500
Ga 10 1s 20 10 5 20 20 20
Ge _N X X N N N N X
ht X N X h S X - 4 X N
"' X = ¥ 2 ¥ ¥ - ¥ -
u 2 - - 4 - . S 7 ¥
Re ", e ¥ . ¥ X X '
T2 - N X X X N E ®
JL » 4 ¥ x . - x ¥
u v _x X X N . x ¥
L S T 5 7 2 7 7 5
Looked for only when La or Ce found - » -

i - - . . - ¥ x ¥
E;" - - H a4 - XX X X
Looked for only when Y is 1o§td above 50 pp§ = g !'j g = &
6d - - - - - - - -
™ - - - - -
Dy ~ - X

“o e e gy

b . - . o
Tm - - - - - -
v 1 =

Looked for only when Pd or Pi found i
I

Os

Rh - — - -

m .y g

Locked Jor only when requesied ] - '. - :
G

Rb : ~

F "- nd
Hp
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' s ":’ Table 3. —-SEMIQUANTITATIVE o S SPECTROGRAPHlC ANALYSIS—-Continued
Repod M. o sl C. Erwin Brown Spec. Lab- Mo yony Date  poril 17, 1S
Plate N ] )
life 25089 M Joseph L. Harris el 3o JobNo- guog

Na, K, Ti, and P are reported in 9b; all others in ppm. Results are to be identified with geometric
f:“'{",z’;,n‘s;%‘m;;nes 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 vzlue is approximately plus or
minus one bracket at 68%, or two brackets at 95% conﬁdenoo. ) R o
Fymbols ucsed ars: L . H =Interference

=Greater thm 10%, or o
N =Not detected, at limit of detection_

greater than value shown =
or at value shown

® _Usual limits of determinations do not
apply due to use of dilution uchmques "L =Detected, but below limit of determination
- =Not looked for . -t _____orbelow value shown : e
T . i . : i ’ B " *
:a:nple No. 13 24 . 14' | 15 : 18 (9)* o . {11)*
3 7 - N .
Field No. -57-2 ~57-66 | ~£B-26| -68-61| -68-79 | -67-6 -67-16 | -68-19
Lab No. 811 812 613 814 -815 816 817 618
fe % - o - - - - - - .
Mg 3 - - - - - - - -
b ‘ - - i - - - - -
% - - : - - - - -’ -
Mn (ppm) - - - - s - - -
As N N R N H N N N
As )/ R . N ). | N N N K
B L - 30 50 N 500 >0 N i ]
Ba 1000 200 70 50 500 5 - is 50
Be 3 2 7 N 10 N N N -
Bi_ N E N N N N N N
o i i N N N N N N N
Co ¥ X 1 ] N " N N
2] ¥ 1_{ N N R N X N
o 2 2 5 ° 10 | 3 5 B T
la 50 70 200 _R 10 N N N
Mo N N N N N - N N K
Nb X § 10 10 N T N N N
Ni X 4 BN R N : N . N N N
) 20 50 20 N 50 N N ¥ 1
Pd v N N N N i N N
£ b ] b4 N N N N N ). |
sb N N N N b N o f b §
= 5 N 5 | w 5 X N ]
s ¥ W W N X o X
St 500 200 200 1000 150 10 700 150
Te ' i 4 N A N__ b1 f b N N
v w W W W N N N N
L) 30 if S T 10 30 - 10 - 10
. AT BEE wed g R ST o
L w1l w ! w - R | R ) A 2 S N
Y 15 20 - 50 N- = 30 e N - . §
Is X N N _ - N - R N N N
r 1 . T00 . - 200. R 1350 - ® - N N--
. T Ty STEE Ly o o L R t 1 -
o Approved . A A kﬁ : cn"g& r e'i'a o 1.’-na“y‘§s‘c-:lsr in
o a i IR - A e o - —
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%" lable 3.--SEMIQUANTITATIVE _":® SPECTROGRAPHIC ANALYSIS (CONTINUED)

Report No. 69 JQS..SG - > - P JOb’;u'" z go 7 *
- Sample No. 13 2% 14 15 . 18 (9) (10) (11)
Tables 1&2 — — - . . _

Field No. 72 -67-66 | ~68-06 | -68-61 | -68-79 ~67-6 ~67-16| -GE-19

Lab. No 831 g1z 1 813 814 815 816 817 818

S 12 - - - - - - - - -

A3 - - . - - - . - - -

Na ;3 - | - - - - ) -8 i - : -

K 2 - - - - - - . - -

4 < - - - - - - - -

ce__ (opm) 100 300 500X N_ 200 N __ N_ |

6 15 20 20 i -20 N N R

Ge - h § X 1 x N - R R ] b,

L _N_ . : b 4 N N N N _X

In W _ ), N N N N N K

u W N N " i b N- - A

Re ‘v N N N N b (1 N N

Ta 1 8 B N N X XN R )

JL N N N 5.4 N N o )il

R W N ¥ N N_ N ! n K

» 1.5 2 3 N 3 N B K

Looked for only when La or Ce found .

Pk 4 . 4 N - - - - -

Nd § q hy N - - > - - -

Sa . . 4 i 4 N - - - - -

tv . n ). § N LS N N W

Looked for only when Y is 1ound 2bove 50 ppm. - - N B C - -

6d > - - - - R - - - - - T -

™ - - - - - - - -

Dy ut .- ") - -c‘ 1oy - -

& 5 e ,. N - - - - - e

Tm - . L - - - - - -

W - o - . = o = = - =

Looked for only when Pd or Pl found - - - - - -

" . L L - - . - - - -

0s - e - - - - - -

Rh - . - - - - ‘- -

Ru - ‘- - - - - .

* U. S. GOVERNMENRT PR!XTI)'G OFF'IC! : )Nl O - 282-23¢

?“"hese nos.- refer to. analyses An’ USGS

i Circular 74
SN T ;',"* * ’!‘f' Ry 7“
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T Table 3. --SEMIQUANTITATIVE 6-STEP SPECTROGRAPHIC ANALYSIS-~Cont inued '
Report No.  goys-56 ' C. Ervin Brown Spec. Lab- No.  Jghy Date  April 17,
laNo. . x0.089 Malyt  Joseph L. Harris Piate No. 3953 Job No.  9%00

* &i, Al, Fe, Mg, Ca, Nx, K, Ti, and P are reported in %; all others in ppm. Results are to be identified with geometric
Abrackols whose boundaries are 1.2, 0.83, 0.56, 0.38, 0:26, 0.18, 0.12, etc., but are reported arbltrmly as mid-points
of these brackets, 1., 0.7, 0.5, 0.3, 0.2. 0.15, 0.1, eta. The precns»on of a reporied value is approx;matoly plus or
" minus one bracket at 689, or two brackets at 95% confidence.

=]nterference e

$ymbols used are: )
G =Greater than 10%, or ) H ]
greater than value shown . N =Not detected, at fimit of det.echon
- ¢ —Usual limits of determinations do not or at value shown
. apply due to use of dilution techniques L =Detected, but below limit of determination
__Not looked for N or below value shown
Ty ; e A '
Saple No. (‘1 (13) (12)
Circular 774 )
N —— -68-1. | -67-102| -68-k6 [ |
Lab No. a19 820 torza | &
Fe % - . - {
G 3 - - - z - =
R 3 1 C - - - - 1
. Ma_(ppm) - - -
. S Y, N k.
. As ‘w X N
.. w {4 J w
B 150 > 0 B
Ba 1000 =0 150 )
e S x |
Bi w k4 w f
cd ® v b, 4 |
Co . 1 . X f
o s = 10 !
Cu = 1 ok L
b N - - Cd
2150 X x4
Mo N i N N - !
Nb S K 4 k. - -
Ni q w . T, s
P 20 W i 4 !
Pd X X k- C
h % | w N
8¢ 3 v .
Sa x % -
S 150 700
Te x| w-
] 5 '
v 20 an
LB g1 mi i
Y 30 H__ -
In 4 RS
Ir 200 - |
Project !_eader Laboratories

e No.. in USGS Circular 774 = mma



Page ____,__L__
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Table 3.--SEMIQUANTITATIVE =-7 = SPECTROGRAPHIC ANALYSIS (CONTINUED)
Report No. .‘69:';3‘5 6 ‘ Job. No. 9’400
Sample Yo. (14)* (13)* .(12f
Circula
field No. -£8-1 -67-102| -68-%6
Lab. No 519 ~ 820 21 )
Si < L ) - - - 3
N3 - - - )
! 5 - - - -
4 2 - - -
ce_ (ppm) 500 N K ‘ )
& 15 N 3 \
Ge 4 K E
| K N K ’
a . E N
U X K ¥
L N - X i -
T K N E
™ ) X R
n R E g
n 3 k 1.5
Looked for cnly when La or Ce found )
Pr | - -
N E |- : -
Sm ¥ - -
£y E E K
Looked for cnly when Y is found above 50 ppm .
6 - - . -
™ - - -
) ] ‘\,‘_ : - - -
He™ ‘ - - -
B - <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>