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INTRODUCTION

This report presents a listing of analytical results and statistical 
percentile rankings from the semiquantitative spectrographic analyses of 569 
concentrated stream-sediment samples collected in 1980 in north-central New 
Hampshire. The samples were collected as one of several multidisciplinary 
studies associated with the Conterminous United States Mineral Appraisal 
Program (CUSMAP) conducted in the Sherbrooke and Lewiston 1° x 2° quadrangles, 
and also in conjuction with mineral appraisal studies of the proposed 
wilderness areas in the White Mountain National Forest designated by the 
Forest Service in it's Second Roadless Area Review and Evaluation (RARE II) in 
January 1979. The sampling program was done in cooperation with the Office of 
the State Geologist of New Hampshire. The samples were collected by Frank 
Howd, Gary Nowlan, and Patricia Hall-Santala of the U.S. Geological Survey; 
and Wendy Gerstel, Scott Rose, Russell Payne, Miguel Powers, Rick Charman, 
Glenn Daukas, Andrew Sprecker, and Leslie Subak, of the Office of the State 
Geologist, New Hampshire.

SAMPLE COLLECTION

The locations of the samples listed in this report are shown in figure 1 
which shows the general distribution and density of the sample pattern. All 
the sample sites south of latitude 44°0'0" N., which is the southern boundary 
of the Sherbrooke-Lewiston CUSMAP project, were sampled for the RARE II 
studies. Between latitudes 44°0'0" N. and 44°30'0" N. sampling was primarily 
for the Sherbrooke-Lewiston CUSMAP project, but the data from these samples 
also serve the requirements of the RARE II program. North of latitude 
44°30'0" N. only limited coverage is shown; additional sampling was conducted 
in this area in 1981 in conjunction with the CUSMAP studies; but the 
analytical data are not yet available.

The samples were collected, whenever possible, from first- and second- 
order streams. Each sample consisted of approximately 20 Ibs (9 kg) of active 
sediment which was a composite of sediment collected from stream sites 
favorable for the concentration of heavy minerals.

The nonmagnetic-heavy-mineral-concentrate samples provide information 
about the metals in a limited number of minerals present in stream sediments 
derived from the drainage basin upstream from each sample site. The selective 
concentration of ore-related minerals permits determination of some elements 
that are not easily detected in unconcentrated sediment samples. The 
analytical composition of a concentrate may also indicate specific minerals. 
For example, the tin content in an unconcentrated sediment sample is 
predominantly the sum of tin in the minerals cassiterite plus tin substituted 
in such common rock-forming minerals as micas, feldspars, sphene, magnetite, 
and other less common minerals; whereas the tin in the nonmagnetic concentrate 
sample is essentially in cassiterite.



Fig. l.--Map of north-central New Hampshire showing sites of 
heavy-mineral concentrates from stream sediments.

1A



SAMPLE PREPARATION

At the sample collection site the sediments were concentrated by panning, 
removing most of the quartz, feldspar, organic material and clay-sized 
materials. Subsequently the samples were air dried and sieved to minus 
25-mesh (0.71 mm). The coarse material was discarded. The heavy minerals 
were further concentrated by heavy liquid and magnetic separations. Magnetite 
was removed with a hand magnet. Minerals lighter than 2.86 s.g., mainly 
quartz and feldspar, were removed by separation with bromoform. Ferro- 
magnesian silicates and other slightly magnetic minerals, were removed by 
separation with a Frantz Isodynamic Separator-*- set at 0.6 amperes with a 15° 
side and forward slope. The resultant nonmagnetic sample concentrate usually 
consists of light-colored rock accessory minerals, such as zircon, and primary 
and secondary ore minerals. Geochemical anomalies in this fraction are 
generally a reflection of the presence of ore minerals.

Throughout the sample preparation procedure and prior to analysis; the 
samples were randomized. The purpose of randomizing was to eliminate 
analytical bias resulting from the sequential handling of similar material and 
to detect any contaminants introduced during sample preparation.

SEMIQUANTITATIVE SPECTROGRAPHIC ANALYSIS

The samples of the nonmagnetic-heavy-mineral-sediment concentrate were 
analyzed semiquantitatively for 31 elements using an optical emission 
spectrograph, according to the method outlined by Grimes and Marranzino 
(1968). The semiquantitative spectrographic values are reported as the 
approximate geometric midpoints: 10, 7, 5, 3, 2, 1.5 (or appropriate powers 
of ten), of ranges whose respective boundaries are: 12, 8.3, 5.6, 3.8, 2.2, 
1.8, and 1.2 (or appropriate multiples of ten).

The precision of the spectrographic data is controlled to some degree by 
the overall composition of the samples. Thus, in surveys covering differing 
geologic terranes, the precision can vary somewhat in a given data set. In 
general, however, the precision of the method is plus or minus one reporting 
interval of the value given 83 percent of the time, and within two reporting 
intervals 96 percent of the time (Motooka and Grimes, 1976).

The lower limits of determination for the 31 elements determined in the 
heavy-mineral concentrates are listed in table 1.

The use of trade names in this report is for descriptive purposes only 
and does not imply endorsement by the U.S. Geological Survey.



Table 1. Lower limits of determination for semiquantitative spectrographic

Element

Calcium

Iron

Antimony

Arsenic

Barium

Beryllium

Bismuth

Boron

Cadmium

Chromium

Cobalt

Copper

Gold

Lanthanum

Lead

Manganese

analysis of nonmagnetic

Percent ppm

0.1

0.1

200

500

50

2

20

20

50

20

10

10

20

50

20

20

heavy-mineral concentrates-'-

Element Percent

Magnesium 0.05

Titanium 0.005

Molybdenum

Nickel

Niobium

Scandium

Silver

Strontium

Thorium

Tin

Tungsten

Vanadium

Yttrium

Zinc

Zirconium

ppm

 

--

10

10

50

10

1

200

200

20

100

20

20

500

20

 '-The limits of determination are double those listed in Grimes and 
Marranzino (1968), because the spectrographic procedure was altered to 
accommodate for spectrographic interferences which commonly occur in 
samples of heavy minerals.



DESCRIPTION OF TABLES

Tables 2 and 3 list the chemical spectrographic analyses for the 
nonmagnetic-heavy-mineral-concentrate samples and the percentile ranking of 
element concentrations, respectively. The data in table 2 are arranged so 
that column 1 contains the assigned field number, columns 2 and 3 detail the 
respective latitudes (north) and longitudes (west) for the sample sites in 
degrees, minutes, and seconds. For reader convenience, the samples are listed 
in order of increasing latitudes. The remaining columns contain the 
concentrations for the designated elements. Deleted from table 2 are the 
elements antimony, cadmium, gold, silver, and zirconium. Cadmium was not 
detected in any sample. Zirconium, due to the almost ubiquitous presence of 
zircon in the nonmagnetic concentrate, was most commonly determined to be 
greater than 2000 ppm, its upper limit of determination. Antimony, gold, and 
silver were rarely detected; where their presence was determined the 
respective concentrations are noted in footnotes.
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Table 3. Statistical percentile rankings of nonmagnetic-heavy-mineral-
concentrate samples from north-central New Hampshire

[Values 
shown,
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