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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 Kalmiopsis Wilderness in the Siskiyou National 

Forest, Curry and Josephine Counties, Oregon (fig. 1).

SAMPLING AND ANALYTICAL METHODS

Rock samples of all major rock types in the area were collected during 

geologic mapping by field parties coordinated by N. J. Page and F. Gray of the 

U.S. Geological Survey. Float rocks and stream pebbles were examined in many 

of the drainages and those with visible signs of mineralization or alteration 

were collected. The rock samples were reduced to minus-6 mm in a jaw crusher, 

split with a Jones splitter, and ground to minus-0.1 mm in a vertical 

pulverizer equipped with ceramic plates. All samples were analyzed for 27 

elements by a semiquantitative emission spectrographic method (Grimes and 

Marranzino, 1968) and for mercury by a vapor detector technique (Vaughn and 

McCarthy, 1964). Selected samples were also analyzed for gold by an atomic- 

absorption method (Ward and others, 1969).

Grab samples of stream sediments were collected from most of the first 

order drainages in and around the study area. Where possible the sediment was 

taken at midchannel or in the most active part of the stream, and the finest 

material available was collected. The samples were stored in metal-free paper 

envelopes, oven dried at 100°C, and sieved to minus-0.18-mm using stainless 

steel sieves. They were analyzed for 20 elements by the emission 

spectrographic method. The sediments were also leached using an oxalic acid

1
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technique (Alminas and Mosier, 1976) to separate the iron and manganese oxide 

fraction for spectrographic analysis. The ability of these oxides to scavenge 

metals from solution and their significance in geochemical investigations is 

described by Chao and Theobald (1976).

Pan concentrates were collected from drainages in and around areas of 

volcanic rock. The concentrates were panned at the sample site using a 

standard gold pan. These were air dried, sieved to minus-0.4-mm, and 

separated into magnetic and nonmagnetic fractions with a hand magnet. The 

magnetic fraction was hand ground in an agate mortar to minus-O.l-mm and 

analyzed for 20 elements using emission spectroscopy and for mercury using the 

vapor detector technique.

The semi quantitative spectrographic analytical values are reported in six 

steps for each order of magnitude. These are 10, 7, 5, 3, 2, 1.5, and 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 for 

the spectrographic method for the elements included in this report are as 

fol 1ows:



Calcium

Iron

Magnesium

Titanium

Antimony

Arsenic

Barium

Beryllium

Bismuth

0.05 percent 

0.05 percent 

0.02 percent 

0.002 percent 

100 ppm 

200 ppm

20 ppm 

5 ppm

10 ppm

Boron

Cadmium

Chromium

Cobalt

Copper

Gold

Lanthanum

Lead

Manganese

20 ppm

20 ppm

50 ppm

5 ppm

5 ppm

10 ppm

20 ppm

20 ppm

10 ppm

Molybdenum

Nickel

Niobium

Silver

Tin

Tungsten

Vanadium

Yttrium

Zinc

Thorium

5 ppm

5 ppm

20 ppm

0.5 ppm

10 ppm

50 ppm

10 ppm

10 ppm

200 ppm

100 ppm

The lower determination limit for the atomic-absorption gold technique is 

0.05 ppm, and the determination limit for mercury by the vapor detector method 

is 0.02 ppm. The analytical data, field numbers, geologic coding, and sample 

coordinates were entered into the U.S. Geological Survey computer storage 

system--RASS (VanTrump and Miesch, 1977)

EXPLANATION OF MAPS AND TABLES

A Honeywell 60/80 computer with Multics operating system located at 

the U.S. Geological Survey's Computer Center in Denver, Colo., was used to 

manipulate the geochemical data sets. These sets contain multielement 

analyses and coordinates of 466 stream sediments (table 1), 466 oxalic acid 

leachates (table 2), 189 magnetic fraction concentrates (table 3), and 1509 

rock samples (table 4). The sample locality map for the sediments, leachates, 

and concentrates (pi. 1), and the rock sample locality map (pi. 2) are hand plot­ 

ted (to improve clarity) copies of maps produced on a Calcomp flatbed plotter.

The first column on tables 1-4 contains the original field numbers of the 

samples assigned at the collection sites. The map numbers in the next column 

are for purposes of clarifying the accompanying sample locality maps. For the



rock locality map, it was necessary to eliminate overplotting of duplicate 

sample sites and samples that were collected too close together to plot at a 

1:62,500 map scale. This was accomplished by dividing the study area into a 

grid with 0.25-km-square cells. The map numbers are essentially identifiers 

of 0.25-km-square cells containing at least one sample. Because any given 

cell may contain more than one sample, the same map number may be assigned to 

two or more samples. The next two columns list the Universal Transverse 

Mercator coordinates of the sample localities in meters (x coordinates) or 

meters x 10 (y coordinates).

Elements determined by the emission spectrographic method are indicated 

by the letter s, gold by atomic absorption by aa, and mercury by vapor 

detector by inst. All concentrations are given in parts per million except 

Fe, Ca, Mg, and Ti, which are reported in percent. Other symbols include the 

following:

N = not detected at the lower determination limit

  = not determined

< = less than value given

< = greater than value given

The following elements were not detected at the spectrographic determination 

limit unless otherwise listed in tables 1-4: Ag, As, Au, Be, Bi, Cd, Mo, Sb, 

Sn, and W.
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