
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

Analytical results for 102 water samples from sites draining

the Buffalo Peaks Wilderness Study Area,

Lake, Park, and Chaffee Counties, Colorado

By 

Walter H. Ficklin, Gary A. Nowlan, and Robert A. Dover

Open-File Report 84-003

This report is preliminary and has not been reviewed for conformity with 
U.S. Geological Survey editorial standards. Any use of trade names is for 
descriptive purposes only and does not imply endorsement by the U.S. 
Geological Survey.

1984



CONTENTS

Page

Abstract................................................................... 1
Introductlon............................................................... 1
Sample collection and analytical methods................................... 1
Results.................................................................... 3
References................................................................. 3

TABLES

Table 1.--Analytical methods used for Buffalo Peaks Wilderness Study Area.. 2

Table 2. Results of analyses of water samples from sites draining
the Buffalo Peaks Wilderness Study Area........................ 4

FIGURES

Plate 1. Index map and sample locality map, Buffalo Peaks
Wilderness Study Area....................................In pocket



Abstract

One hundred two water samples were collected in the Buffalo Peaks 
Wilderness Study Area as part of a mineral assessment program in that 
locality. Each sample was analyzed for specific conductance, alkalinity, pH, 
fluoride, chloride, sulfate, sodium, potassium, calcium, magnesium, and 
silica. Trace elements determined were copper, zinc, molybdenum, lead, 
arsenic, iron, manganese, aluminum, cobalt, nickel, silver, and uranium. The 
longitude and latitude of each sample location and a sample site map are 
included in the report as well as a table of the analytical results.

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 partial results of a geochemical 
survey of the Buffalo Peaks Wilderness Study Area, Pike and San Isabel 
National Forest, Lake, Park, and Chaffee Counties, Colorado. Buffalo Peaks 
Wilderness Study Area was established under Public Law 96-960 (96th Congress, 
1980).

Introduction

Water has been shown to be an effective sample medium for geochemical 
exploration (Miller and Ficklin, 1976; Miller, Ficklin, and Learned, 1982). 
The Buffalo Peaks Wilderness Study Area is in an alpine environment similar to 
areas discussed by Miller and Ficklin (1976). Numerous streams and springs 
are available for sampling, so that a thorough coverage of the area is 
possible using water. The Buffalo Peaks Wilderness Study Area is a major 
portion of the Mosquito Range. The western two thirds of the study area is 
mainly Precambrian, igneous, and metamorphic rocks. The eastern third is 
mainly Paleozoic sediments covered in some places by Tertiary extrusive rocks. 
The study area is bounded by several areas of known mineralization. The 
geology and mineral-resource potential of the study area are presented by 
Hedlund and others (1983).

Sample Collection and Analytical Methods

Each sample was collected in two portions at the sample site. One 
portion of the water was filtered and acidified with 0.5 ml of concentrated 
reagent grade nitric acid for each 100 ml of sample. For this sampling 
program, 50 ml of water was filtered and stored in a polyethylene bottle. The 
water was filtered to remove particulate matter that might contain elements 
that could be dissolved upon the addition of the acid. The water was filtered 
using a 25-mm diameter, 0.45- m membrane filter supplied by the Millipore 
Corporation. A Millipore Swinnex filter holder was used to support the 
filter. The water was forced through the membrane using a 50-ml syringe, 
which attaches to the Swinnex holder. An untreated portion (about 250 ml) of 
water was also collected at each location.

Specific conductance, alkalinity, fluoride, chloride, sulfate, and 
uranium were determined using the unfiltered portion of the water. The



filtered, acidified sample was used to determine sodium, potassium, calcium, 
magnesium, copper, zinc, molybdenum, arsenic, lead, iron, manganese, aluminum, 
cobalt, nickel, and silver. Sample temperature and pH were determined at the 
sample site. The analytical methods used and a reference for each are listed 
in table 1.

Table 1. Analytical Methods Used for Buffalo Peaks Wilderness Study Area

Constituent or 
property

Detection 
limit

Method Reference

pH

Specific 
conductance

Sodi urn 
Potassium 
Calcium 
Magnesium 
Alkalinity, 

as bicarbonate

pH electrode

conductivity bridge 

.1 mg/L Atomic Absorption

1. mg/L Gran's Plot Titration 
with HoS04

Skougstad and others, 
(1979, p. 512)

Skougstad and others
(1979, p. 511) 

Perkin-Elmer (1976)

Orion Research Inc. 
(1975)

Fluoride
Chloride
Sul fate
Si 1 i ca
Al uminum

Arsenic
Cobalt
Copper
Iron
Manganese
Molybdenum
Nickel
Lead
Silver
Uranium
Zinc

.01 mg/L

.05 mg/L

.1 mg/L
1. mg/L
1. yg/L

.1* yg/L
 l,1 yg/L
 l 1 yg/L

l. yg/L
.5 yg/L
 2.1 yg/L
.2} yg/L
 4 1 yg/L
.02 yg/L
.01 yg/L
.5 yg/L

Ion Chromatography
ii
ii

Atomic Absorption
Flameless Atomic

Absorption
ii
ii
ii
ii
ii
ii
ii
ii
ii

Laser-fl uorescence
Flameless Atomic

Absorption

Fishman and Pyen (1975)
ii
ii

Perkin-Elmer (1976)

Perkin Elmer (1976
Aruscavage (1977)

Perkin-Elmer (1977)
ii
ii
ii
ii
ii
ii
ii

Scintrex Corp. (1978)
Perkin-Elmer (1977)

 ' Values below 1 yg/L for these metals are at or near the sensitivity of the 
analytical method and should be interpreted accordingly.



Results

A sample locality map is presented in plate 1. The longitude and 
latitude for each sample locality is included as part of table 2. Table 2 is 
a list of sample localities, sample site numbers, sample source, pH and 
conductivity and all of the analytical results for each sample.
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