UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Geochemical Data From Precambrian Meta-Iron-Formation

and related rocks of the Keystone area, South Dakota

By

William H. Raymond

Open-File Report 81-772

1981

This report is preliminary and has not been
reviewed for conformity with
U.S. Geological Survey editorial Standards



INTRODUCTION

Geochemical data presented in this report were assembled to show the
content of gold and other metals in meta—-iron-formation in the Keystone area,
Black Hills, South Dakota.

Samples of bedrock of Proterozoic X age were collected during field
seasons from 1971 to 1974, A field compilation geologic map of the Keystone
area (Norton, 1976) was used as a guide for fieldwork. Analyses were
conducted in the U.S. Geological Survey laboratories in Denver, Colo.

Gold and silver were analyzed by atomic absorption spectroscopy by Bill
Carey, Richard B. Carten, Craig A. Curtis, Jim G. Frisken, and John D.
Sharkey; arsenic by colorimetric spot-Gutzeit analysis by Jim G. Frisken and
John D. Sharkey, mercury by mercury vapor detection instrument by Jim G.
Frisken and John G. Viets; and all others by the six-step semiquantitative
spectrographic method by Leon A. Bradley, James A. Domenico, and Roy T.
Hopkins. Samples with more than 10 percent iron were re-analyzed for iron by
X-ray fluorescence (using reagent-grade Fe203 as a standard).

Plate 1 shows the sample sites on the field compilation map of Norton
(1976). The map includes the Mount Rushmore quadrangle (7 1/2 minute) and
parts of the Hayward, Iron Mountain, and Rockerville quadrangles (also 7 1/2
minute).

Although the purpose of the project was to determine the distribution of
gold and other metals in iron-formation in the Keystone area, a number of
samples were collected and analyzed from representative sites in adjacent rock

units in order to establish background levels for the rocks of the area.



EXPLANATION

Table 1 is a tabulation of analytical data for elements considered to be
significant. The first part of the table includes chemical data from samples
of iron-formation, and the second part is made up of chemical data from
samples of various adjacent rocks. The column at the right, labeled "OTHER,"
lists data for elements that were generally undetected, or were detected in
very small amounts, but which may be of interest where they occur.

The detection limits for each element (for the analytical method used)
appear at the beginning of the table in ppm or percent.

Analyses determined by the six-step semiquantitative spectrographic
method are reported to the nearest number in the series 1, 0.7, 0.5, 0.3, 0.2,
‘0.15, 0.1, and so on. The precision of the reported value is plus or minus
one bracket at 68-percent confidence or two brackets at 95-percent
confidence. Some samples analyzed during this study were periodically
resubmitted with new sample numbers and analyzed as an internal check on each
analytical method. In nearly all examples, the second analysis was within one

bracket of the first.



Tadle l.--Analytical data from samples of iron-formation and adjacent rocks of the

Keystone area, Black Hills, South Dakota

[>, greater than value shown; <, less than detection limit; L, present but below detection limit or below value shown;

-—, not detected. Symbols representing rock typea: 1if, fron-formation; s, schist; a, amphibolite; g, graphite, su,

sulfide; gw, graywacke; 603. carbonate; pg, pegmatite; Cu, copper secondaries; br, breccia. Symbols representing sample

source: 0, outcrop; P, prospect pit; D, mine dump; and R, roadcut]

Fe T1 Mg Ay Ag As Bg Cu Pb Zn Mo Co Ni W Cr Mn Ba B V Sr Be Ir Other
Detection * 0.002 0.02 06.05 0.5 10 0.02 5 10 200 S5 5 S 50 10 10 20 10 10 100 1 10 Bi-10, Cd-20,
limits Ls-20, Nb-20,
S$b-100, So-10,
1-10

#<] percent for X-ray fluorescence method.

0.05 percent for semiquantitative spectrographic method.
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