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Introduction

The U.S. Geological Survey and the U,S, Bureau of Mines have conducted 

a mineral-resource assessment of the Pusch Ridge Wilderness Area, in Pima 

County, near Tucson Arizona. The study consisted of coordinated geological,

geochemical, and mineral resource studies with the objective of evaluating the

2 potential for mineral deposits in the 200 km area. The geochemical survey

consisted of the collection of stream-sediment samples, stream-sediment 

samples taken for panning to produce heavy-mineral concentrates, and rock and 

water samples. The samples were analyzed by both wet chemical and semi quantita 

tive emission-spectrographic techniques. The purpose of this report is to 

present the analytical results of the geochemical samples collected, 

Statistical analyses of the data are presented in a separate report (Hinkle and 

others, 1981).

Sampling Procedures

Stream-sediment samples were collected from stream beds at 147 sites 

in the Pusch Ridge Wilderness Area (fig. 1). The general practice at sample 

sites with relatively dry sediment was to sieve the samples to less than 

0.59 mm (-30 mesh) size in the field and retain approximately 1 kg for 

later sieving to 0.18 mm (-80 mesh) after further drying. All samples were 

sieved through stainless steel sieves. A second sediment sample of 1 kg was 

taken for panning to produce a heavy-mineral concentrate. Sediment samples 

for panning were collected from around rocks and other places in the channel 

where isolated black specks of heavy minerals were observed, in order to 

maximize the amount of heavy-mineral concentrate obtained; quantities of black 

sand do not occur in most parts of the Pusch Ridge Wilderness Area.



Sixteen samples of bedrock were collected at various places. In 

addition, 22 water samples were collected from springs and seeps. Three 

approximately 80-ml water samples were collected at each site: one sample 

unfiltered and unacidified, the second sample filtered to pass a 0.45-micron 

membrane filter and unacidified, and the third sample both filtered to less 

than 0.45-microns and acidified with 0.5 ml of concentrated nitric acid. 

Water temperature was measured at each sample site. The samples were 

stored in polyethylene bottles.

Sample Preparation and Analysis

The -80 mesh stream-sediment samples were pulverized to approximately 

0.15 mm (100 mesh) for analysis using a Braun pulverizer. The sediment 

that was collected for the heavy-mineral concentrate sample was panned to 

the point at which heavy minerals began to be lost (Theobald, 1957). The 

remaining light materials in the panned concentrate were removed using 

bromoform (specific gravity = 2.80-2.89) and discarded. Magnetite was then 

removed from the remaining concentrate using a hand magnet. The resulting 

heavy-mineral fraction was divided into two subfractions based on magnetic 

susceptibility by use of the Frantz Isodynamic Magnetic Separator at a 

setting of 0.6 ampere. Half of the nonmagnetic heavy minerals (not 

susceptible at 0.6 ampere) was ground by hand for analysis using an agate 

mortar and pestle, and the other half of the sample was saved for 

mineralogical study. Rock samples were crushed, then pulverized to about 

0.15 mm (100 mesh) for analysis.



All of the prepared sediments, heavy-mineral concentrates, and rock 

samples were analyzed for 31 elements by the six-step semiquantitative 

emission-spectrographic technique routinely used by the U.S. Geological 

Survey (Grimes and Marranzino, 1968). The sediment and heavy-mineral 

concentrates were analyzed for zinc by atomic-absorption spectrophotometry 

(Ward and others, 1969). In addition, the sediment samples were analyzed 

for mercury by the gold-film technique of McNerney and others (1972).

Specific conductance and pH were measured on the unfiltered, unacidified 

portion of the water samples within 10 hours after collection. The filtered, 

unacidified portion was used for the analysis of F, Cl, and SO- by ion 

chromatography (Fishman and Pyen, 1979), and for alkalinity by selective 

ion electrode (Orion Research, 1975). The filtered, acidified portion of 

the water samples was used for the analysis of all other elements. Flame 

atomic-absorption spectrophotometry (Brown and others, 1970) was used for 

the analysis of Na, Ca, K, and Mg. Flameless atomic-absorption 

spectrophotometry was used for analysis of Cu, Zn, Mo, Co, and Ni by methods 

of Miller and Ficklin (1976); for As by the method of Aruscavage (1977); 

for Ag and Fe by methods of Perkin-Elmer Corporation (1976); and for Pb by 

the method of Barnard and Fishman (1973).

DATA

The results of the chemical analyses are given in table 1; the lower 

limit of detection is written in parentheses below the symbol for the 

element.



The following abbreviations, letters and symbols, are used in the 

tables of data.

N Not detected at the limit of detection

Letters preceding element symbols

S Spectrographic analysis 

AA Atomic-absorption analysis

INST Instrumental analysis. In the case of Hg, this means 
a gold-foil mercury detector.
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