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INTRODUCTION

This report presents geochemical data that are useful for characterizing
sediment-hosted disseminated precious-metal deposits. This new data set was
generated as part of a research project on precious-metal deposits that
includes detailed geologic mapping, structural, mineralogical, and geochemical
studies of several districts in Nevada that contain deposits of this type.
Funding is by the Development of Assessment Techniques Program of the U.S.
Geological Survey. The data file presented herein represents the initial
portion of a comprehensive geochemical data base providing geochemical
criteria that will help define occurrence models and that will constrain
genetic and exploration models for sediment-hosted precious-metal deposits.
The areas studied include both gold- and silver-rich deposits.

An interpretation of the data is currently in preparation and will be
published under separate, cover,

SAMPLE COLLECTION AND PREPARATION

Rock samples were collected at 195 sites in 19 sediment-hosted
disseminated precious-metal deposits (Fig. 1). A rock description from each
sample site is given in Appendix 1.

An attempt was made at each deposit to obtain rock samples that were
representative of the variability in ore grade, alteration type, and
lithology. Where possible, unaltered samples of host rocks were collected to
provide an estimation of background values,

Rock samples were crushed and then pulverized with ceramic plates to
minus 0.15 mm. :

SAMPLE ANALYSIS

Rock samples were analyzed for 31 elements using a semiquantitative
direct-current arc emission spectrographic method (Grimes and Marranzino,
1968). The elements analyzed by this method and their lower limits of
determination are listed in Table 1. Spectrographic results were obtained by
a visual comparison of spectra derived from the sample against spectra
obtained from standards prepared from pure metal 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 these 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). Gold and thorium were eliminated from Table 3 as
there were no detectable values by the emission spectrographic method.

Wet chemical methods were employed for the rock analysis of certain
elements that were above or below the emission spectrographic determination
limits, or elements that cannot be determined by the emission spectrographic
method. Elements analyzed by flame atomic absorption spectrophotometry were
gold, arsenic, antimony, zinc, cadmium, bismuth, and thallium. Tellurium was
determined by electrothermal atomic-absorption spectrophotometry. Mercury
analyses were obtained by a thermally released mercury-gold amalgum atomic
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Figure 1. Locations of selected sediment-hosted precious-metal deposits
sampled for this study.



absorption method. Tungsten analyses were performed by a visible
spectrophotometric method. An ion specific electrode technique was used for
the fluorine analyses. A summary of the methods used, lower limits of
determination, percent relative standard deviation, and references are given
in Table 2.

For the elements in Table 2, the reporting values vary with the element
and with the concentration level for each element. Precision for these
methods is reported as a percent relative standard deviation (% RSD), and is
based on replicate analysis of samples selected to provide information on
varied geological matrices and different concentration levels. The precision
for these methods tends to be lowest for elemental concentrations at or near
its lower 1imit of determination.

As an example in interpreting these ranges, one might consider zinc whose
range is shown at 0.9-3.4% RSD. This range indicates that a reported zinc
value listed in Table 3 should be within + 3.4% of the mean value for that
samplie. One reference sample was analyzed with every 30 field samples to
monitor the precision of the analyses.

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 another format for statistical analysis or publication (VanTrump
and Miesch, 1976).

DESCRIPTION OF TABLE 3

Table 3 1ists the analytical results for samples from 19 selected
sediment-hosted precious-metal deposits. The data are arranged so that column
1 contains the field numbers; these numbers also appear in the samples
description (Appendix 1). Columns in which the element headings show the
letter "s" below the a2lement symbol are emission spectrographic analyses; "aa"
indicates atomic absorption analyses; "Inst" indicates the instrumental method
for mercury analyses; the letter "S" indicates spectrophotometric analyses;
and the letters "SI" indicate specific ion analyses. A letter "N" in the
table indicates that a given element was looked for but not detected at the
lower limit of determination as shown for that element in Tables 1 and 2. If
an element was detected but was below the lowest reporting value, a "less
than" symbol (<) was entered in the table in front of the lower limit of
determination. If an element was detected but was above the highest reporting
value, a "greater than" symbol (>) was entered in the table in front of the
upper 1imit of determination. Al1 values shown are in parts per million
(micrograms/gram) except iron (Fe), magnesium (Mg), calcium (Ca), and titanium
(Ti) which are given in percent. Because of the formatting used in the
computer program that produced Table 3, some of the elements listed in this
table (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 zeroes.
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TABLE 1.--Limits of determination for the spectrographic analysis of rock,

based on a 10-mg sample

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) 0.05 20
Magnesium (Mg) 0.02 10
Calcium (Ca) 0.05 20
Titanium (Ti) 0.002 1

Parts per million

Manganese (Mn)
Silver (Ag)
Arsenic (As)
Gold (Au)
Boron (B)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi) -
Cadmium (Cd)
Cobalt (Co) .
Chromium (Cr)
Copper (Cu)
Lanthanum (La)
Molybdenum (Mo)
Niobium (Nb)
Nickel (Ni)
Lead (Pb)
Antimony (Sb)
Scandium (Sc)
Tin (Sn)
Strontium (Sr)
Vanadium (V)
Tungsten (W)
Yttrium (Y)
Zinc (Zn)
Zirconium (Zr)
Thorium (Th)

10 5,000
0.5 5,000
200 10,000
10 500
10 2,000
20 5,000
1 1,000
10 : : 1,000
20 500
5 2,000
10 5,000
5 20,000
20 1,000
5 2,000
20 2,000
5 - 5,000
10 20,000
100 10,000
5 100
10 : 1,000
100 5,000
10 10,000
50 : 10,000
10 2,000
200 10,000
10 1,000
100 2,000




Table 2.--Chemical methods used

[aa = atomic absorption; Inst = instrumental; SI = specific ion;
S = spectrophotometry]

Determination limit

Element Method (micrograms/ % RSD Reference
gram or ppm)
Gold (Au) aa 0.05 9.3 -42.5 0'Leary and
. Meier, 1984
Mercury (Hg) Inst 0.02 8.2 -30.4 Modification
’ of McNerney
and others,
1972, and
Vaughn, and
McCarthy, 1964
Antimony (Sb) aa 2 1.1 -10.0 Modification of
Viets, 1978
Arsenic (As) aa 5 1.6 - 6.4 do.
Zinc (Zn) aa 5 0.9 - 3.4 do,
Bismuth (Bi) aa 1 0.0 - 3.4 do.
Cadmium (Cd) aa 0.1 0.9 - 9.8 do.
Thallium (T1) aa 0.2 2.4 -14.4 Hubert and Lakin,
1973
Tungsten (W) S 0.5 2.9 - 6.9 Welsch, 1983
Fluorine (F) SI 100 .98- 5,51 Hopkins, 1977
" Tellurium (Te) aa 0.005 2.8 -15.6 Chao and others,

1978
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