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SPECTROGRAPHIC ANALYSES OF EARLY AND MIDDLE ORDOVICIAN

AGE ROCKS IN MONTGOMERY COUNTY AND VICINITY, ARKANSAS

INTRODUCTION

This report is a summary of spectro-
graphic analyses for 31 elements in rocks of
Early and Middle Ordovician age in Mont-
gomery County and vicinity, Arkansas (fig.1).
Samples were collected as one of several
multidisciplinary studies associated with the
Conterminous United States Mineral Apprais-
al Program (CUSMAP) of the Harrison 10 x 20
quadrangle. The core was obtained from two
dritl holes (MI-1 and MCG-1) drilled by the
Arkansas Geological Commission and from
four holes (MC-1, MC-4, MC-4A, and MC-5)
drilled by the Exxon Minerals Corporation
and released to the Arkansas Geological
Commission.

The geographic location of the drill
holes is shown on Figure 1. The stratigraphic
location and a brief lithologic description of
the rocks in the cores are shown in Figure 2.
A more detailed lithologic description of the
1ocks in the three formations penetrated by
the drill holes and of the intervening two
formations may be found in Miser and Purdue
(1929, p. 23-39). Geologic maps of the area
shown in Figure 1 were published by Miser
and Purdue (1929, pl. 3) and by Haley and
others (1976, Geologic map of Arkansas).

SAMPLE COLLECTION

Representative samples of each rock type
were collected from the core in each of the core
boxes (generally 10-foot intervals), and par-
ticular effort was made to collect samples of
the sulfide-bearing (mostly pyrite) shale, silt-
stone, limestone, and calcite and quartz viens.

SAMPLE ANALYSIS
Spectrographic Method

The rock samples were analysed for 31

elements using a semiquantitative, direct-
current arc emission spectrographic method
(Grimes and Marranzino, 1968). The ele-
ments analyzed and their lower limits of
determination are listed in Table 1. Spectro-
graphic results were obtained by visual com-
parison 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 two reporting
intervals at the 96 percent confidence level
(Motooka and Grimes, 1976). Values deter-
mined for the major elements (iron, mag-
nesium, calcium, and titanium) are given in
weight percent; all others are given in parts
per million (micrograms/gram). Analytical
data for the samples are listed in Tables 2-7.

ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work,
the analytical results were entered in a United
States Geological Survey computer-based file
called Rock Analysis Storage System (RASS).
This data base contains both descriptive geo-
logical 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 publi-
cation {(VanTrump and Miesch, 1976).

DESCRIPTION OF DATA TABLES

Tables 2-7 list the analyses for the six
drill core samples. For the tables, the data
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DRILL HOLE

AGE |[FORMATION| (pepth of hole and of ROCK DESCRIPTION
core shown in feet)
'f v
)
o o Decalcified medium- to dark-gray chert and dark-gray
Bigfork Chert E 5 0 ‘
‘_', siliceous shale; a few veins of quartz.
T 3
() - O
= 0 -70
[ 4]
; Very fine to medium-grained sandy, medium- to dark-
© gray limestone, silty dark-gray limestone, limy
E Womble Shale dark-gray siltstone, and slightly limy dark-gray
36 shale; intensly folded and faulted; abundant veins
- 635 of calcite, quartz, and calcite and quartz.
Z
< Blakely v
O Sandstone 8
>r? 235
@) 7 . .
a Greenish light- to medium-gray shale, medium- to dark-
o Mazarn Shale 177 gray shale, and light- to medium-gray quartzose
o siltstone; some veins of quartz.
Crystal
Mountain
Sandstone
>
-
« -
w -:'-o Silty very fine- to medium-grained sandy dark-gray
10 limestone, dark-gray limestone, limy dark-gray
Collier Shale shale, dark-gray shale, and some dark-gray opaque
chert; very intensly folded and faulted; abundant
207 veins of calcite, and some veins of calcite and
quartz.

Figure 2. Stratigraphic position and lithologic description of rocks penetrated by drill holes.




are arranged so that column 1 contains the
drill hole numbers. These numbers correspond
to the numbers shown on the site location
maps (fig. 1). The last four digits identify the
depth of the sample from the drill-hole collar.
Each sample is composite of drill-core chips,
normally representing a 10-ft. interval from
above the depth indicated. 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 in the tables
in front of the lower limit 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 pro-

TABLE 1.--Limits of determination for the spectro-
graphic analysis of rocks, based on a 10-mg sample.

Lower Upper
determination determination
Elements limits limits
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) .02 10
Calcium (Ca) .05 21
Titanium (Ti) .002 1

Parts per million

Manganese (Mn) 10 5,000
Silver (Ag) 05 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
Nicke!l (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) 650 10,000
Yttrium (Y) 10 2,000
Zinc (Zn) 200 10,000
Zirconium (Zr) 10 1,000
Thorium (Th) 100 2,000

gram that produced Tables 2-7, some of the
elements listed in these tables (Fe, Mg, Ca,
Ti, Ag, and Be) carry one or more nonsig-
nificant digits to the right of the significant
digits. The analyst did not determine these
elements to the accuracy suggested by the
extra zeros.

The spectrographic determinations for
Au, Bi, Cd, Sb, Th, and W in the drill-hole
samples were all below the lower limits of
determinations shown in Table 1; consequent-
ly, the columns for these elements have been
deleted from the tables.
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