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INTRODUCTION

This report lists the results of semiquantitative spectrographic
analyses of 754 A-horizon soil samples and 91 outcrop samples collected
in the Vermillion district, northeastern Minnesota, in 1970 and 1971 by
members of the U.S. Geological Survey and Minnesota Geological Survey.

The Vermillion district, as referred to in this report, encompasses
an irregularly shaped area some 66 km (41 mi) long and ranging in width
from 5.0 km (3 mi) to 16 km (10 mi); it extends from Vermillion lake in
the southwest to Moose lake in the northeast. The area sampled
encompasses some 568 km2 (226 miz) and is centered on the Ely Greenstone
(Archean) belt.

The analytical data were entered into and stored in the U.S. Geological

Survey computer storage system (RASS) (VanTrump and Miesch, 1977).

SAMPLE COLLECTION

Samples were collected at 754 localities using roads and some traversing
along river and lakeshores. In all instances only undistrubed soils were
sampled. The outcrop samples were collected within 6.7 m (20 ft) of soil
sites and have the same latitudinal and longitudinal parameters as the
corresponding soils.

The A-horizon soils were collected immediately below the turf at an
average depth of 10 c¢cm (4 in.). This soils is generally a fine,
organic-rich material containing few rock fragments and ranging in color
from black through brown to dark red.

Outcrops were collected as grab samples and generally incorporated

substantial weathered surface areas.



SAMPLE PREPARATION
The soil samples were oven-dried overnight at 100°C in the original
Kraft paper qontainers. Extremely clay-rich samples were dissaggregated
in a jaw crusher, using a wide jaw setting. A1l of the soils were then
sieved through an 80-mesh (177-micrometer opening) sieve, and an 84 g
(3 0z) container of the fine fraction was saved for analysis.
Outcrop samples were crushed in a jaw crusher and ground in a vertical

grinder to approximately 105 micrometers.

ANALYTCAL METHODS

Element concentrations were determined by a semiquantitative
spectrographic method described by Grimes and Marranzino (1968). Results
of these spectrographic analyses are reported within geometric intervals
having the boundaries of 1,200, 830, 560, 380, 260, 180, 120, and 70 on,
in parts per million, but are shown in the histograms by approximate
geometric midpoints, such as 1,000, 700, 500, 300, 200, 150, and 100
(Mosier, 1972). Precision of a reported valus is approximately plus or
minus one interval at the 68 percent confidence level, or plus or minus
two intervals at the 95 percent confidence level (Motooka and Grimes,
1976). The following elements, shown with their detection Timits, were
analyzed for: Fe, 0.5 percent; Mg, 0.02 percent; Ca, 0.05 percent;
Ti, 0.002 percent; Mn, 10 ppm; Ag, 0.5 ppm; As, 200 ppm; Au, 10 ppm;
B, 10 ppm; Ba, 20 ppm; Be, 1 ppm; Bi, 10 ppm; Cd, 20 ppm; Co, 5 ppm;
Cr, 10 ppm; Cu, 5 ppm; La, 20 ppm; Mo, 5 ppm; Nb, 20 ppm; Ni, 5 ppm;
Pb, 10 ppm; Sb, 100 ppm; Sc, 5 ppm; Sn, 10 ppm; Sr, 100 ppm; V, 10 ppm;
W, 50 ppm; Y, 10 ppm; Zn, 200 ppm; Zr, 10 ppm; and Th, 100 ppm.



Explanation of tables

Iron, magnesium, calcium, and titanium values are reported in percent;

all other elements are reported in parts per million. The letter S

preceding chemical symbols indicates that the method of analysis was the
6-step semiquantitative spectrographic method. Other symbols shown on the
tables are as follows; N, notdetected, <, amount detected is below the
lowest 1imit of determination, which is the value shown; and >, amount
detected is above the highest 1imit of determination, which is the value

shown.
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