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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and related acts
require the U.S. Geological Survey and the U.S. Bureau of Mines to survey certain areas
on Federal lands to determine their mineral resource potential. Results must be made
available to the public and be submitted to the President and the Congress. This report
presents the results of a geochemical survey of the Whetstone Roadless Area (03120) in
the Coronado National Forest, Cochise and Pima Counties, Arizona. The Whetstone
Roadless Area was classified as a further planning area during the Second Roadless Area
Review and Evaluation (RARE Il) by the U.S. Forest Service, January 1979.
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INTRODUCTION

The Whetstone Roadless Area
(RARE 11 03120), situated 9 mi southwest
of Benson, Ariz., comprises 57 sq mi of
mountainous terrain. The terrain is typ-
ical of the arid to semiarid mountains of
the Southwestern United States.

A geochemical survey was under-
taken in April 1981 by S. P. Marsh and
R. S. Werschky. The purpose of the survey
was to provide a geochemical data base
that would aid in the preparation of the
mineral-resource appraisal of the
Whetstone Roadless Area. Data were
obtained from analyses of 63 stream-
sediment, 62 panned-concentrate, 21
water, and 19 rock samples. Analytical
methods are listed in table 15. All sample
localities were plotted on a 1:48,000-scale

topographic base map (Plate 1). - Samples

were numbered consecutively with letter
suffixes as follows: S, stream sediment;
C, panned concentrate; W, water; and R,
rocke. All samples bearing the same
number were collected at the same sample
site unless shown otherwise on the map.

SAMPLE COLLECTION
AND PREPARATION

Stream-sediment and panned con-
centrate samples were collected from
first- and second-order stream drainages
at a sample density of approximate 1
sample site per 1sqmi. Only a few
percent of the drainages contained flowing
water. Samples from dry drainages were
taken from what was presumed to be the
most recently active channel. Stream-
sediment samples were collected perpen-
dicular to flow direction across the full
width of the active steam channel in order
to get an unbiased sample. Panned-
concentrate samples were purposefully
biased by collection from points of natural
concentration of heavy minerals by stream
processes. Stream sediments were sieved
on site through a 2 mm stainless steel
screen and placed in 11 x 15 cm cloth
bags. Concentrate samples were sieved on
site through a 2 mm stainless steel screen
into a 35 cm diameter gold pan. When
water was not available on site, the
smaller than 2 mm material was placed in
a cloth bag and transported to the nearest
source of water to be panned. Samples
were panned to approximately 1/100 of

their original volumes and then placed in 9
X 24 c¢m paper bags. Samples were air
dried.

Water samples were collected using
acid-rinsed polyethylene bottles. At each
site a 60 ml sample was filtered through a
0.45 um filter and acidified with reagent-
grade concentrated nitric acid to pH <2.
An untreated 0.5 L sample was also taken
at each site.

In addition to collection from known
mineralized areas, representative rock
samples were collected from suspected
mineralized areas based on alteration,
mineralogy, and structure.

Stream-sediment samples were
sieved through a 177 um (U S Standard
Sieve #80) stainless steel sieve and the
-177 um fraction was pulverized for
analysis. Panned concentrate samples
were sieved through a 590 uym (U S Stand-
ard Sieve #30) stainless steel sieve and the
+590 um fraction was discarded. The
-590 pm was further concentrated by
flotation of the low density minerals
(specific gravity <2.8) in bromoform. The
remaining high density fraction was sepa-
rated into 3 fractions based on degree of
magnetism. The most magnetic fraction
was separated by passing the sample
through a Frantz Isodynamic Separator set
at 0.6 amp. The intermediate fraction
was separated by setting the electro-
magnet at 2.0 amps and passing the
remaining sample through the separator.
The nonmagnetic fraction at 2.0 amps was.
examined under a binocular microscope
for mineralogy (table 9) and then hand
ground to a powder for analysiss Rock
samples were crushed and then pulverized
for analysis. Water samples required no
preparations other than those discussed in
the field methods section.

ANALYTICAL METHODS

Following preparation, the stream
sediment, panned concentrate, and rock
samples were analyzed for 29 elements by
a semiquantitative emission spectro-
graphic method described by Grimes and
Marranzino (1968). Spectrographic results
were obtained by visual comparison of
spectra derived from the unknown against
spectra obtained from standards made
from pure oxides or carbonates. Standard
concentrations are geometrically spaced



over any given order of magnitude of con-
centration and are prepared in such a way
that the range of concentrations normally
found in naturally occurring samples are
bracketteds When comparisons are made
with sample films for semiquantitative
use, reported values are rounded to 100,
50, 20, 10, and so forth. Those samples
whose concentrations are estimated to fall
between the above values are arbitrarily
given values of 70, 30, 15, 7, and so forth
(Grimes and Marranzino, 1968). The pre-
cision of the method is approximately plus

or minus one reporting unit at the 83"

percent confidence level and plus or minus
two reporting units at the 96 percent con-
fidence level (Motooka and Grimes,
1976). Values determined for the major
elements (magnesium, calcium, iron, and
titanium) are given in weight percent; all
others are given in parts per million
(micrograms/gram).

Lower limits of detection are listed
in table 15. The different detection limit
for concentrate samples arises from
dilution of samples in order to minimize
spectra interference from cerium,
titanium, zirconium, iron, and the rare
earths. These elements are abundant in
the common  concentrate minerals
monazite, zircon, rutile, sphene, and iron
oxides.

Wet chemical analyses of cadmium,
bismuth, antimony, arsenic, zinc, mercury,
and uranium were performed on stream
sediment sampless Zinc, mercury, and
gold analyses were performed on rock
samples. Table 15 lists all elements ana-
lyzed and methods used for analyses of the
various sample media.

Water samples were analyzed for the
ions and elements shown in table 15.
When studying the water data the reader
should keep in mind that high values may
not exactly reflect the true character of
the rocks through which the water has
passeds Water can be a very powerful
exploration tool but it is also extremely
susceptible to contamination. Values for
zinc, lead, copper, and nitrate are most
likely to exhibit contamination. Galva-
nized pipes, bullets, and cattle are the
most prevalent contaminating agents.

Analytical results, sample descrip~
tions, and locations were entered into a
computerized rock analysis storage system
(RASS) (Van Trump and Miesch, 1977).
Data entered RASS was then processed by
statistical package STATPAC (Van Trump
and Miesch, 1977) which produced the

statistics found in tables 2-4, 6~8, and 11-
13.
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Table 15—~Summary of analytical methods used on sampies from the

Whetstone Roadiess Area, Arizons

Column Lower Limit of Detection
Designation Sed. Conc. Reock Water Reference

D.C. arc/spectrographic analysis by D. E. Detra

Feepctes 0.05 0.10 0.05 —-— Grimes and Marranzino (1968)
Mg—pCcts 0.02 0.05 0.02 -— o
Campcls 0.05 0.10 0.05 - Do
TiepCts 0.002 0.008 0.002 - Do
Mn=pp m=s 10 20 10 -— De
Ag=pp m=—s 0.50 1.0 0.50 -— Do
As-ppm-s 200 500 200 -— Do
AUeppP Mg 10 20 10 - Do
B-ppm-s 10 20 10 — Do
Ba-ppm—s 20 50 20 - De
Be-ppm-s 1 5 . 1 -— Do
Bippm—s 10 20 10 -— Do
Cd=ppm=s 20 50 20 -— Do
Co=ppm—4 5 10 5 -— Do
Cr-ppm=s 10 20 10 -— De
Cuo-ppm—s 5 10 5 -— Do
Li-ppms 20 50 20 - Do
Mo=pp m—s 5 10 5 -— Do
Nb-pp mes 20 50 20 -— Do
Ni-pp m=s 5 10 s -— Do
Pb-ppm=s 10 20 10 -— Do
Sbepp Mas 100 200 100 -— Do
Sh-ppm—s 10 20 10 — Do
Srepp m-4 100 200 100 -— Do
Y=ppmes 10 20 10 -— Do
Wepp mes 50 100 50 -— Do
Yepp Mt 10 20 10 —_— Do
Zn=ppmes 200 500 200 —_— Do
Thepp m=s 100 200 100 -— Do

Atomic Absbrption Spectrometry
Cd, Bi, Sb, and As analyzed by L. S. Sheriock; Zn, Hg, Zu analyzed by A, L. Meler

Cd-ppm-aa 0.1 - -_— — modified from Viets {1978)
Bi-ppm-az 2 _— -— - Do
Sb-ppm-aa 1 -— -— - Do
In-ppm-aa 5 — 5 -— Do
As-ppm-aa 5 - -— - Ds
Heg-ppm=inst 0.02 -~ 0.02 — modified from Vaughn and
McCarthy (1964)
AtU=-ppm-aa -— -— 05 —_— Thompson and others {1968)
Atomic Absorption Spectrophotometry analyzed by W, M, Ficklin
Cu-ppd - -— -— 1 ppbd Perkin-Elmer Corp. {(1976)
U-ppb - -_— -— 0.02 ppb Do
Mo-ppb -— -— -— 1 ppb De
Pb-ppbd -— - - 1 ppd Do
Zn-ppd - -— -— 1 ppb De
lon Chromatography Analyzed by W. H. Ficklin
SO -ppm - -— - 0.1 ppm Smee and Hall (1978)
NO"Tppm - - -— 0.1 ppm Do
Foppm : - - -— 0.0 ppm Do
Cr-ppm - -— -— 9.01 ppm Do
Fluorimetric Analyzed by A. L. Gruzensky and D. K. Kelley
U=pp m=fiuor 0.02 - -— -— Cantanni and others (1956)
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