
UNITED STATES
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

CHEMICAL AND ISOTOPIC COMPOSITIONS OF SELECTED 

SODA AND HOT SPRING WATERS AND GASES, COLORADO 

By T. S. Presser, W. C. Evans* L. D. White and Ivan Barnes

Open-File Report 81-684

Menlo Park* California 

August 1981



CONTENTS

Page

Abstract—————————————————————————————————————————————————1 
References———————————————————————————————————————————————4

TABLES

Page

Table 1. Names of springs, rock types, ages of known or inferred
bedrock and locations——————————————————————————— 6

2. Chemical and isotopic compositions of water from selected 
C0a-rich springs of Colorado. Concentrations are in 
mg/L. Isotopic compositions are in pexnil relative to 
SMOW ("0 and D) and PDB ("C). Two hot springs (Hor- 
tense and Princeton) are given for comparison.——————— 7

3. Chemical compositions of gases from selected C02-rich
springs of Colorado and the 6 1J N of the N2-rich gases. 
Concentrations are in volume percent; the 6 1S N in parts 
per thousand is referred to air. The gases from two 
hot springs (Hortense and Princeton) are given for 
comparison.—————————————————————————————————— 8

III



CHEMICAL AND ISOTOPIC COMPOSITIONS OF SELECTED 

SODA AND HOT SPRING WATERS AND GASES. COLORADO

By T.S Presser, W. C. Evans, L. D. White, and Ivan Barnes

ABSTRACT

Results of chemical and isotopic analyses of water and gases of twelve 

soda springs and two hot springs of Colorado are reported.



As part of the investigations of ground water by the U.S. Geological 

Survey, soda springs of Colorado have been sampled and analyzed. Two hot 

springs were also analyzed for comparison. The locations of the springs (or 

wells) and the geologic material from which they issue are given in table 1.

The methods of sample collection and field determinations of pH and 

alkalinity are given in Presser and Barnes (1974). Water samples were 

immediately pressure-filtered through a 0.1 pm (micrometer) membrane filter 

using compressed nitrogen. Samples collected for Group II metals were 

acidified with concentrated hydrochloric acid to pH 2. Twenty-five milli- 

liters of filtered sample were diluted to 50 ml. (milliliters) with deionized 

water to slow the polymerization of silica. Two samples of untreated water 

were collected in 15 ml glass bottles with polyseal caps for stable isotope 

analysis of hydrogen and oxygen. Dissolved carbon dioxide species were 

precipitated for carbon isotope ratio determination by adding 20 ml. of 

saturated ammoniacal strontium chloride solution through a 0.45 um filter 

to 100 ml. of untreated sample (Gleason, 1969). Samples of gases escaping 

from the spring were collected in evacuated glass sample bulbs.

Sodium, potassium, calcium and magnesium were determined by atomic 

absorption spectrophotometry (AAS). Methods for the analysis of boron, silica 

and the anions are described in Skougstad and others (1979). Specifically 

the methods are: dianthrimide (0.1 to 1.0 mg/L) and carmine (1.0 to 10 mg/L) 

for boron; molybdate blue and AAS for silica (duplicate analyses); mohr 

(>12 mg/L) and ferric thiocyanate (1 to 12 mg/L) for chloride; thorin for 

sulfate; specific ion electrode for fluoride; and hypochlorite oxidation 

for bromide and iodide. These methods were modified to overcome interferences 

from iron hydroxide and calcite precipitates and hydrogen sulfide.



Isotopic ratios of *«0/*«0, D/H, 1 »C/*»C and 1 'N/*4 N were measured on a 

modified Nier double-collecting 6-inch 60° sector mass spectrometer. The 

methods of sample preparation were: C0 a>equilibration method of Cohn and 

Urey (1938) for oxygen; the uranium technique of Bigeleisen and others (1952) 

for hydrogen; and the phosphoric acid technique of NcCrea (1950) for 

carbonates. The SrCO, precipitate for carbon isotope analysis had been 

previously filtered and washed with C0a-free water. The filtration and 

washing were done in a glove box with an argon atmosphere. The dried 

precipitate was homogenized by grinding in a ball mill. The chemical and 

isotopic data for the waters and CO, gas are given in table 2.

Gases were analyzed by gas chromatography as soon as possible after 

returning to the laboratory* always within two weeks of collection. Linde 

Molecular Sieve 5A- was used to separate and quantify He, Ha , Q2 , AT, N2 and 

CH 4 , while Porapak Q was used for C,H« and CO,. Helium was used as the 

carrier gas except in the analysis for He and H, where argon carrier was 

employed. The results of chemical analyses and the 6 1$ N compositions of the 

gases are given in table 3.

I/ The use of the brand name in this report is for identification 

purposes only and does not imply endorsement by the U.S. Geological Survey.
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