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STUDIES RELATED TO CUSMAP

This report presents partial results of a geochemical survey of the
Sherbrooke 1° x 2° quadrangle, Maine, New Hampshire, and Vermont. Geochemical
samples were collected as one of several multidisciplinary studies associated
with the Conterminous United States Mineral Assessment Program (CUSMAP).

INTRODUCTION

This report presents analytical data for 2,008 stream-sediment samples
collected from that portion of the Sherbrooke 1° x 2° quadrangle that lies
within the United States. Parts of Maine, New Hampshire, and VermoEt are
within thg sampled area (fig. 1). The area covers roughly 2,500 mi
(6,475 km®).

Approximately 330 of the samples were collected in 1982 as part of the
CUSMAP Sherbrooke/Lewiston project. Approximately 500 of the samples were
collected from 1976 to 1982 as part of a geochemical study of terrane
underlain by the Attean Quartz Monzonite, Somerset and Franklin Counties,
Maine (Domenico and Nowlan, 1984; Ficklin and others, 1983). The remainder of
the samples were collected in 1962 as part of a geochemical survey of west-
central Maine (Chaffee and others, 1972; Post and Hite, 1964).

Table 1 lists additional reports that present analytical data or
geochemical maps for stream-sediment and heavy-mineral-concentrate samples
collected as part of Sherbrooke/Lewiston CUSMAP studies or incorporated into
CUSMAP studies. The analytical data for samples collected in 1962 have not
previously been released in print but are available on magnetic tape (Botbol
and others, 1972).

The region covered by this report is characterized by a temperate
climate, abundant rainfall, lush vegetation, generally subdued topography,
widespread glacial deposits, and numerous areas of poor drainage. Elevation
ranges from 600 ft (183 m) above sea level where the Dead River leaves the
east side of the Sherbrooke sheet to a high of about 4,240 ft (1,292 m) on
Sugarloaf Mountain southeast of Stratton, Maine.

Bedrock of the area consists of an assortment of metasedimentary,
metavolcanic, and plutonic rocks that range from Precambrian to Devonian in
age and have been subjected to low-grade, regional metamorphism. Numerous
geologic reports cover various parts of the Sherbrooke 1° x 2° quadrangle.
Geologic maps of the Sherbrooke and Lewiston 1° x 2° quadrangles are in
preparation as part of the CUSMAP program. A general concept of the geology
of the eastern half of the Sherbrooke sheet may be obtained from Boone and
others (1970). A preliminary geologic map of the Sherbrooke and Lewiston
1° x 2° quadrangles has recently been released (Moench, 1984).

Several mineral deposits are known to be present in the Sherbrooke
quadrangle, including the Catheart Mountain copper-molybdenum deposit near
Jackman, Maine (Young, 1968) and the Ledge Ridge massive-sulfide deposit in
extreme northern Oxford County, Maine (Gair and Slack, 1979).



MAP LOCATION

Figure 1.--Index map, Sherbrooke and Lewiston 1° x 2° quadrangles, Maine, New
Hampshire, and Vermont.



METHODS OF STUDY
Sample Medium

Analyses of stream-sediment samples represent the chemistry of the rock
material eroded from the drainage basin upstream from each sample site. Such
information is useful in identifying those basins which contain concentrations
of elements that may be related to mineral deposits. In addition, geochemical
processes such as adsorption, absorption, and coprecipitation involving the
Mn-Fe oxides are important in determining the chemistry of stream sediments in
the study area.

Sample Collection

Average sampling density was about 1 sample site per 1.5 mi 2 except in
the area of the Attean Quartz Monzonite (DomeEico and Nowlan, 1984) where the
average density was about 1 sample per 0.6 mi‘©.

The stream-sediment samples consisted of active alluvium collected
primarily from first-order and second-order streams as shown on USGS
topographic maps (scale = 1:24,000 and 1:62,500). Attempts were made to
obtain samples containing abundant silt-sized and smaller material.

Samples were collected by W. H. Dennen, Drummond Early, III,
J. R. Fisher, Beren Harrington, J. B. Hite, F. H. Howd, J. T. Kline,
G. A. Nowlan, E. V. Post, S. C. Rose, and G. H. Van Sickle.

Sample Preparation

Samples collected in 1962 were oven dried at 100°C. Later samples were
dried at 80°C or less. All samples were then sieved to minus 60-mesh (0.25
mm) in stainless steel sieves. Splits of the sieved samples were retained for
colorimetric and atomic-absorption analysis. The remainder of each sieved
sample was pulverized to minus 100-mesh (0.15 mm) for analysis by emission
spectrography.

Sample Analysis
Spectrographic method

The samples collected in 1976 and later were analyzed for 31 elements
using a semiquantitative, direct-current arc emission spectrographic method
(Grimes and Marranzino, 1968). The elements analyzed and their limits of
determination are listed in table 2, Spectrographic results were obtained by
visual comparison of spectra derived from the sample against spectra obtained
from standards made from pure oxides and carbonates. Standard concentrations
are geometrically spaced over any given order of magnitude of concentration as
follows: 100, 50, 20, 10, and so forth, Samples whose concentrations are
estimated to fall between those values are assigned values of 70, 30, 15, and
so forth. The precision of the analytical method is approximately plus or
minus one reporting interval at the 83 percent confidence level and plus or
minus two reporting intervals at the 96 percent confidence level (Motooka and
Grimes, 1976).



Samples collected in 1962 were analyzed for 55 elements using a
semiquantitative method modified from the procedure of Myers and others
(1961). The procedure is similar to that described above. The limits of
determination are similar to those listed in table 2 except that the upper
1imit for Mn (100,000 ppm) is much higher than shown in table 2.

Other Methods

Samples collected in 1962 were analyzed colorimetrically for Zn by the
method described by Ward and others, (1963, p. 19-25). A1l samples collected
in 1976 and later were analyzed for Zn by atomic-absorption spectroscopy, and
some were analyzed for Cu and Pb by atomic-absorption spectroscopy and for U
by fluorometry; the atomic-absorption methods are outlined by Ward and others
(1969) and the fluorometric method is based on the one described by Centanni
and others (1956). Lower limits of determination are:

colorimetric ZIn 25 ppm
atomic-absorption Zn 5 ppm
atomic-absorption Cu 1 ppm
atomic-absorption Pb 5 ppm
fluorometric U 0.1 ppm

In a few cases, 5 ppm was the lower limit of determination for Cu by atomic
absorption.

Analysts were E. Carson, J. A. Domenico, C. Forn, J. C. Hamilton,
J. B, Hite, D. Kelley, W. Martin, T. A. Roemer, D. Rohif, J. D. Sharkey,
S. J. Sutley, G. C. VanGaalen, R. Vaughn, and M, Waiter.

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of analytical work, the analytical results for samples
collected in 1976 and later were entered into a computer-based file called
Rock Analysis Storage System (RASS). This data base contains both descriptive
geological information and analytical data. Any or all of this information
may be retrieved and converted to a binary form (STATPAC) for computerized
statistical analysis or publication (VanTrump and Miesch, 1976). The data for
samples collected in 1962 are available on magnetic tape from National
Technical Information Service (Botbol and others, 1972).

DESCRIPTION OF DATA TABLES

Tables 3 and 4, respectively, list analytical results for samples from
the west half and the east half of the Sherbrooke quadrangle. The tables
include a "Year" column to identify samples from each of the three sampling
programs described earlier.

The sample identifications in the first parts of tables 3 and 4 begin
with "SA." These samples were collected in 1982 as part of
Sherbrooke/Lewiston CUSMAP., The localities for the 1982 samples are plotted
on plates 1 and 2 with a 4-digit number that corresponds to the numeric part
of the sample identification in tables 3 and 4. An "82" is entered in the
“Year" column.



The middle parts of tables 3 and 4 list samples with identifications that
are numeric only; these samples were collected in 1962 and the entire sample
identification is used on plates 1 and 2. A "62" is entered in the "Year"
column for these samples.

Sample identifications in the last parts of tables 3 and 4 begin with
"A"; these samples were collected from 1976 to 1982 as part of a study of the
Attean Quartz Monzonite and other minor areas. The locations of samples with
identifications that begin with "A" in tables 3 and 4 are plotted on plates 1
and 2 as an "A" followed by a 4-digit number. The year of collection is shown
in the "Year" column.

Column headings Cu-a, Pb-a, and Zn-a in tables 3 and 4 denote atomic-
absorption analyses. Zn-c denotes colorimetric results for Zn. U-f denotes U
analyses by fluorometry. The other columns list emission spectrographic
results. All elements are reported in parts per million (ppm) except Fe, Mg,
Ca, and Ti, which are weight percent. Latitude and Tongitude are in degrees,
minutes, and seconds.

For samples collected in 1976 and later, a letter "N" in the tables
indicates that a given element was looked for but not detected at the lower
1imit of determination shown for that element in table 2. If an element was
observed but was below the lowest reporting value, a "less than" symbol (<)
was entered in the tables in front of the lower 1imit of determination. If an
element was observed but was above the highest reporting value, a "greater
than" symbol (>) was entered in the tables in front of the upper limit of
determination. If an element was not looked for in a sample, two dashes (--)
are entered in tables 3-4 in place of an analytical value.

For samples collected in 1962, no distinction was made between
determinations when an element was not detected or was observed to be lower
than the lowest reporting value; a "less than" symbol (<) denotes either
condition. Also, for the 1962 samples, no data are presently available for
Ag, As, Au, Bi, Cd, Nb, Sb, Sn, Th, W, and emission-spectrographic Zn because
these elements were excluded from published reports (Chaffee and others, 1972;
Botbol and others, 1972) and the original analytical reports were destroyed by
a fire at U.S. Geological Survey offices in Denver, Colorado, in 1976.

Because of the formatting used in the computer program that produced
tables 3-4, some of the elements listed in these tables (Fe, Mg, Ca, Ti, Be,
and U-f) carry one or more nonsignificant digits to the right of the
significant digits.

The spectrographic determinations for Au, Bi, Cd, Sb, and Th in 1976 and
later samples were below the lower Timits of determination shown in table 2;
consequently, the columns for these elements have been omitted from tables 3
and 4. Only one sample has detectable arsenic and so the As column was also
deleted. Sample SA07152 contains 500 ppm As.
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TABLE 1.--Some reports that present results of drainage geochemical surveys within the
Sherbrooke and Lewiston 1° x 2° quadrangles and White Mountain Wilderness Study Area,
Maine, New Hampshire, and Vermont.

[ES: emission spectrograph; Cu-a: Cu by atomic-absorption spectroscopy; Pb-a: Pb by atomic-
absorption spectroscopy; Zn-a: Zn by atomic-absorption spectroscopy; U-f: U by fluorometry:
CxHM: cold-extractable heavy-metals; CxCu: cold-extractable Cu; Zn-c: Zn by colorimetry]

Area Sample medium Types of analyses Reference

East half of Lewiston quad

East half of Lewiston quad

West half of Lewiston quad
and an area adjacent to the
south side of Lewiston quad
that includes a portion of
White Mountain, Wilderness

stream sediment

heavy-mineral
concentrate

ES, Cu-a, Pb-a,
Zn-a, U-f

ES

ES, Cu-a, CxCu,

Nowlan and others,
1983

Domenico and others,
1983

Study Area not in Lewiston Pb-a, Zn-a Domenico and others,
quad stream sediment u-f 1985a
West half of Lewiston quad,

west half of Sherbrooke quad,

and an area adjacent to the

south side of Lewiston quad

that includes a portion of

White Mountain Wilderness

Study Area not in Lewiston heavy-mineral Domenico and others,
quad concentrate ES 1985b
White Mountain Wilderness heavy-mineral Domenico and others,
Study Area concentrate ES 1982

Part of Sherbrooke quad in

northern Franklin and

central Somerset Counties,

Maine, underlain by Attean Domenico and Nowlan,
Quartz Monzonite stream sediment ES, Zn-a 1984

Part of west-central Maine,

including east half of

Sherbrooke quad stream sediment CxHM, CxCu Post and Hite, 1964
Parts of central Maine,

including east half of Botbol and others,
Sherbrooke quadrangle stream sediment ES, In-c 1972; Chaffee and

others, 1972




TABLE 2.--Limits of determination for the spectrographic analysis of
stream sediments, based on a 10-mg sample

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 20
Titanium (Ti) .002 1
Parts per million
Manganese (Mn) 10 5,000
Silver (Ag) 0.5 5,000
Arsenic (As) 200 10,000
Gold (Au) 10 500
Boron (B) 10 2,000
Barium (Ba) 20 5,000
Beryllium (Be) 1 1,000
Bismuth (Bi) 10 1,000
Cadmium (Cd) 20 500
Cobalt (Co) 5 2,000
Chromium (Cr) 10 5,000
Copper (Cu) 5 20,000
Lanthanum (La) 20 1,000
Molybdenum (Mo) 5 2,000
Niobium (Nb) 20 2,000
Nickel (Ni) 5 5,000
Lead (Pb) 10 20,000
Antimony (Sb) 100 10,000
Scandium (Sc) 5 100
Tin (Sn) 10 1,000
Strontium (Sr) 100 5,000
Vanadium (V) 10 10,000
Tungsten (W) 50 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000
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