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INTRODUCTION

The Upper Cambrian Lamotte Sandstone and the facies-equivalent Reagan
Sandstone are predominantly clean orthoquartzite sandstone. These formations
rest directly on the Precambrian basement and are conformably overlain by the
Bonnetere Dolomite Formation. They are present in the subsurface throughout
Missouri, northern Arkansas, and eastern Kansas, except where locally absent
due to paleotopographic highs of the Precambrian surface. The thickness of
the sandstones ranges from less than 30 meters in eastern Kansas, northwest
Arkansas, and western Missouri to 150 meters in eastern Missouri. Previous
studies dealing with the interpretation of the origin of the sandstones and
their depositional paleoenvironment have been published by Wallace (1938);
Ojakanzas (1963); Houseknecht and Ethridge (1975, 1978); and Yesberger (1982).

The basal sandstones are regarded as a 1ikely aquifer through which
basin-derived mineralizing fluids migrated. In their passage, they deposited
trace amounts of secondary minerals. Optical emission spectrographic analyses
of heavy-mineral concentrates obtained from the basal sandstones provide
information on the metal composition of the paleofluids and on the chemistry
of detrital minerals which have a direct relationship to the origin of the
sandstones. The purpose of this report is to release analytical data for
heavy-mineral concentrates of basal sandstones from Missouri, northern
Arkansas, and southwest Kansas.

SAMPLING AND ANALYTICAL PROCEDURES

Sandstone samples were collected from the cores of 87 drill holes and
from the cuttings of 13 drill holes (Fig. 1). Al1 samples were obtained from
the sample libraries of the Missouri, Arkansas, and Kansas State Geological
Surveys. Wherever possible, drill holes were selected that penetrated the
Lamotte or Reagan Sandstone and bottomed in the Precambrian basement.
Forty-eight drill holes met this criterion. For each drill core hole,
representative grab samples were obtained at approximately 4-foot intervals
and then composited. For drill cutting holes, a representative split was made
of each sample interval and then composited. An attempt was made to obtain
fairly uniform coverage of the drill hole sites; however, some areas lack
drill holes penetrating the basal sandstone.

Because of the extremely low concentration of the metals in raw samples,
it was necessary to concentrate the heavy minerals. The samples were first
disaggregated with a jaw crusher and sieved through a 0.6-mm screen. The
sieved material was then panned, using standard gold-panning techniques, until
dark material began to appear at the edges. The samples were then dried, and
the heavy minerals were further concentrated by flotation in bromoform. The
samples were again dried and any extraneous metal was removed by passing a
hand magnet over the sample. The resulting heavy-mineral concentrate is a
mixture of detrital minerals and hydrothermally introduced minerals, and is
considered analogous to the insoluble-residue sample used by Erickson et al.
in evaluating the mineral potential of the carbonate terrane of the Mid-
continent (Erickson and others, 1978; 1979; and 1985).

Each concentrate sample was split, and half the sample was hand ground
and analyzed for 30 elements using a semiquantitative, direct-current arc
emission spectrographic method (Grimes and Marranzino, 1968). The elements
analyzed and their Tower and upper limits of determination are listed in
Table 1. Spectrographic results were obtained by visual comparison of spectra
derived from the sample against spectra obtained from standards made from pure
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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). Values
determined for the major elements (iron, magnesium, calcium, and titanium) are
given in weight percent; all others are given in parts per million
(micrograms/gram) .

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the analytical results 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).

DESCRIPTION OF DATA TABLES

Table 2 1ists the analyses for the samples of heavy-mineral
concentrate. The data are arranged so that column 1 contains the USGS-
assigned sample numbers. These numbers correspond to the numbers shown on the
site Tocation maps (Fig. 1). Columns in which the element headings show the
letter "s" below the element symbol are emission spectrographic analyses. A
letter "N" in the tables indicates that a given element was looked for but not
detected at the lower limit of determination shown for that element in
Table 1. If an element was observed but was below the lowest reporting value,
a "less than" symbol (<) was entered jin 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. Because of the formatting used in
the computer program that produced Table 2, some of the elements listed in
Table 2 (Fe, Mg, Ca, Ti, Ag, and Be) carry one or more nonsignificant digits
to the right of the significant digits. The analysts did not determine these
elements to the accuracy suggested by the extra zeros.

The spectrographic determinations for Au, Cd, Sb, and W were all below
the Tower 1imits of determinations shown in Table 1; consequently, the columns
for these elements have been deleted from Table 2. Due to high Zr
interference, Sc values were not determined.



Table 1. Limits of determination for the spectrographic analysis,

based on a 10-mg sample

[The spectrographic 1imits of determination for heavy-mineral-concentrate
samples are based on a 5-mg sample, and are therefore two reporting
intervals higher than the limits given for rocks and stream sediments]

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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