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INTRODUCTION

This report is part of a folio of maps of the Medford 1° x 2° quadrangle, 
Oregon-California, prepared under the Conterminous United States Mineral 
Assessment Program. Other publications in this folio include Page and others 
(1983a, 1983b), Singer and others (1983), Smith and others (1982), and 
Whittington and others (1983).

The map and tables of this report present analytical and location data of 
1,529 stream-sediment samples and their oxide residues (oxalic-acid leachates) 
from the Medford 1° x 2° quadrangle, Oregon-California. These samples were 
collected during a geochemical survey of the quadrangle and during mineral 
resource and geochemical studies of wilderness areas lying partly or entirely 
within the quadrangle including the Wild Rogue Wilderness (Gray and Peterson, 
1982), the Kalmiopsis Wilderness, and the Sky Lakes Roadless Area and 
Mountain Lakes Wilderness.

D. J. Grimes was project chief for geochemical studies and performed the 
spectrographic analyses. Grimes and R. W. Leinz did preliminary sampling and 
analyses prior to 1978 and devised the analytical scheme. Leinz and C. L. 
Whittington devised the sampling scheme under the guidance of W. R. Miller, 
and Whittington and A. G. Raby laid out the detailed sampling plan. 
Whittington, assisted by A. G. Raby, B. C. Martinek, and W. G. Volk, began the 
sampling in 1978. Grimes, Leinz, and Whittington, assisted in 1979 by J. E. 
Gray, J. E. Reed, D. L. Brown, and S. K. McDanal, and in 1980 by D. L. Brown, 
completed the sampling. Leinz and Whittington prepared the oxide residues and 
performed the colorimetric analyses for arsenic. W. S. Speckman computer 
generated the data tables and the sample locality and geochemical maps.

SAMPLING SCHEME

Stream-sediment sampling in the Medford 1° x 2° quadrangle was undertaken 
to provide data to aid in assessment of the mineral resource potential of the 
quadrangle. Time and budgetary constraints dictated that the work be limited 
to about 1,500 sampling sites, or, on the average, approximately one site per 
12 km2 . The quadrangle was divided into about 1,600 cells to be sampled, 
using selected lines of the 1,000-meter Universal Transverse Mercator grid 
system. Two different-sized cells were used depending on geologic 
favorability through-out the quadrangle for the presence of undiscovered 
metalliferous mineral deposits. The two-thirds of the quadrangle considered 
favorable was divided into cells 3 km square (9 km2 ). In the remaining third, 
considered unfavorable, the cells were 5 km square (25 km2 ). The unfavorable 
areas consist of the eastern fifth of the quadrangle that is covered by late 
Cenozoic volcanic rocks of the High Cascades and the northwestern part of the 
quadrangle where sedimentary rocks of Jurassic to Tertiary age predominate.

So far as possible, one site per cell was sampled in all bedrock areas. 
Cells entirely alluvial were not sampled. Preference was given to sampling 
flowing streams with small drainage basins (2 km2 or less) lying mostly if not 
entirely within the cell. Where such drainages could not be found or were not 
accessible, dry drainage courses or larger streams were sampled. 
Randomization was provided by insisting that the first suitable sample site 
encountered in a cell was the one to be sampled. In a few areas, for various 
reasons, more than one sample was collected per cell. These areas include



five places where additional drainages were sampled in attempts to follow up 
earlier anomalous results. Where possible, the sample site was chosen in the 
most active part of the stream, and the finest material available was 
collected.

For the most part, sampling was avoided downstream from mines or 
prospects, trash dumps, or abandoned machinery. However, some samples were 
deliberately taken below known mines. The effects of the mines are readily 
apparent in the analytical results for map points 88, 273, and 1314, but not 
in those for map points 13, 36, and 1342.

Data from samples collected during wilderness surveys were included in 
order to fill out the sampling scheme. In cells where more than one sample 
had been collected, data from one of these sample sites was selected, based on 
an estimate of how the cell might have been sampled in nonwilderness areas. 
In making the selection, the local geology and the analytical results were 
ignored.

SAMPLE PREPARATION AND ANALYSIS

The stream-sediment samples were air dried in metal-free paper envelopes 
and sieved to minus-0.18 mm in stainless-steel sieves. Oxide residues were 
prepared from portions of the sieved sediment samples, by leaching with a 
solution of oxalic-acid, for the purpose of separating their iron- and 
manganese-oxide fractions. The effectiveness of secondary iron and manganese 
oxides as scanvengers for hydromorphically transported trace metals, and the 
use of these oxides as a sample medium for mineral exploration is reported by 
Chao and Theobald (1976). Their analysis is demonstrated by Watts and others 
(1978) as providing, under proper conditions, information comparable to that 
obtained from panned concentrates. The leaching technique used in this study 
is a modification of the one proposed by Alminas and Mosier (1976). In this 
procedure, the sample is boiled with a solution of oxalic acid and filtered 
hot through a fast filter. The filtrate is evaporated to dryness, and the 
resulting residue is ignited for several hours at 450°C.

The sieved sediments and the oxide residues were both analyzed for 18 or 
more elements by a semiquantitative emission spectrographic method (Grimes and 
Marranzino, 1968). In this method, analytical values are reported in six 
steps for each order of magnitude. These are 10, 7, 5, 3, 2, 1.5, 1, 0.7, 
0.5, 0.3, 0.2, 0.15, and so forth. The precision of the method has been shown 
to be within one step 83 percent of the time and within two steps 96 percent 
of the time (Motooka and Grimes, 1976). The lower limits of determination of 
the spectrographic method for the elements included in this report are as 
follows:



Lower limit of 
Element determination

Fe........................... 0.05%

Ag........................... 0.5 ppm
As........................... 200
B............................ 20
Ba........................... 20
Be........................... 5
Cd........................... 20
Co........................... 5
Cr........................... 50
Cu........................... 5
La........................... 20
Mn........................... 10
Mo........................... 5
Nb........................... 20
Ni........................... 5
Pb........................... 20
Sb........................... 100
Sn........................... 10
V............................ 10
W............................ 50
Y............................ 10
Zn........................... 200

Gold, bismuth, and thorium were looked for in all samples but were not 
detected. Therefore, these elements are omitted from the tables. The lower 
limits of determination are: Au, 10 ppm; Bi, 10 ppm; Th, 100 ppm.

Arsenic was determined colorimetrically on the oxide residues using a 
modification of the confined-spot procedure described by Ward and others 
(1963, p. 40-44). The lower determination limit is 10 ppm.

EXPLANATION OF MAP AND TABLES

A Honeywell 60/68 computer with Multics operating system, located at the 
U.S. Geological Survey Computer Center in Denver, Colorado, was used to merge 
and manipulate the geochemical data sets for sediment and residue samples. 
The combined data set for sieved stream sediments (table 1) contains 
multielement analyses and locations of 1,529 samples. Table 2 contains 
similar data for the 1,529 oxide residues that were prepared from the sieved 
sediments. Plate 1 and the geochemical distribution and abundance plots for 
sediments and for residues in the Medford quadrangle folio were produced on a 
Calcomp flat-bed plotter from these two data sets.

In both tables 1 and 2, the first column lists the original field numbers 
of the samples. The next two columns list the X- and Y-coordinates (Universal 
Transverse Mercator easting and northing) of the sample localities in meters. 
The fourth column in each table consists of map numbers that increase from 
south to north with increasing values of the Y-coordinates. The remaining 
columns of each table contain the analytical data. In table 1, these columns 
are arranged alphabetically by the chemical symbols of the elements and list



concentrations in parts per million. In table 2, the first column following the 
map numbers lists concentrations of iron in percent, and the remaining columns 
are arranged alphabetically with concentrations in parts per million similar to 
table 1. In the headings of the columns but below the chemical symbols, s 
indicates determination by emission spectrography, cm by colorimetry. Symbols in 
the bodies of the tables are:

N = not detected at the lower determination limit, 
  = not determined, 

< = less than the value given, and 
> = greater than the value given.
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