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INTRODUCTION

GEOTHERM, a computerized information system now off-line, was
used to maintain data on the geology, geochemistry and hydrology
of geothermal sites primarily within the United States. The
system was proposed at the First Geothermal Implementation Conf-
erence in New Zealand in 1974 (Swanson, 1977) and was active
until 1983. The primary mission was to provide a broad inform-
ational framework for the Geothermal Research Program (Duffield
and Guffanti, 1981). GEOTHERM was used to support national
geothermal assessments--in 1978 (Muffler, 1979) and 1982 (Reed,
1983). It was however a public system and provided data to both
public and private sectors. A detailed discussion on databases
in GEOTHERM and a general scheme of how the information system
operated can be found in Bliss and Rapport (1983).

This report on Montana is one of a series intended to pre-
serve the data collected for GEOTHERM and make the data available
to the public. States with significant geochemical data for
geothermal fluids will be covered in individual reports such as
this. A report will also be issued to cover miscellaneous data
collected for sites in the central and eastern United States.

The data presented in this series is also available as a data file
on the internationally-available General Electric Mark III
service, a timeshare network. Those interested in accessing

that system should contact the Energy Resource Center, University
of Oklahoma, Norman, Oklahoma 73070. It is anticipated that a
portion of the data will also be available on magnetic tape from
the National Technical Information Service, U. S. Department of
Commerce, Springfield, VA 22161. It will not be available

until after the completion of the open-file series.

GEOTHERM INDEXES

Three computer-generated indexes are found in appendices A,
B, and C of this report. The indexes give one line summaries of
each GEOTHERM record describing the chemistry of geothermal
springs and wells in the sample file for Montana. Each index is
sorted by different variables to assist the user in locating
geothermal records describing specific sites.

Appendix A (p. 145-149) is sorted by the county name and
the name of the source. Also given are latitude, longitude
(both in decimal minutes), township, range, section, GEOTHERM
record identifier, and temperature (°C). In conducting a
search of Appendix A, site names are quite useful for locating
springs or wells for which a specific name is commonly used,
but sites which do not have specific names are more difficult
to locate. It is suggested that site titles which begin with
words such as warm, hot, unnamed, pumped, well, or spring be
checked. Descriptive text found as part of the site name and
the site coordinates should be used to assist in determining
location.
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Appendix B (p. 150-154) is sorted by county, township,
range, and section. Also given are name of source, GEOTHERM
record identifier, and temperature (9C). Records missing
items used for sorting will be listed first.

Appendix C (p. 155-160) is first sorted into one-degree
blocks by latitude, and longitude, and then by name of source.
Adjacent one-degree blocks which are published as a 1:250,000
map are combined under the appropriate map name. Also given are
GEOTHERM record identifier, and temperature (9C). Records
missing items used for sorting will be listed first. Numbers
with blank in the same position as zero will be given first.

GEOTHERM SAMPLE FILE

GEOTHERM sample file contains 225 records for Montana (Table
- 1). Records may be present which are duplicates. A record may
contain data on location, sample description, analysis type
(water, condensate, or gas), collection condition, flow rates,
and the chemical and physical properties of the fluid. Stable
and radioactive isotopic data are occasionally available.

Some records may contain only location and temperature. When
sufficient chemical data was available, the charge balance (per-
centage of difference in anion- and cation-milliequivalents)

was computed and added to the record. Many of the numeric fields
in the sample file can be directly qualified. The qualifier
code precedes the number when appropriate. The codes and

their meaning are given in Table 1.

Each thermal spring or well usually is represented by
several records. This may document temporal changes in the
geothermal fluids. Judgement on what constituted acceptable
data was extremely complicated and the primary attempt was to
insure that each GEOTHERM record faithfully reproduced the pub-
lished data. On occasion, glaring inconsistencies or data
clearly of poor quality were excluded. Regrettably, no database
can be constructed or supported without the introduction of
errors. The user, therefore, is advised to check with the pub-
lished literature whenever possible. Users should carefully and
critically evaluate the records they use.

This compilation should contain all of the chemical data
for geothermal fluids in Montana published as of December, 1981.
However, no claim is made for completeness, and published sources
have probably been missed. For example, Sonderegger and Bergantino
(1981) contains data missed here. About 12% of the records in
this 1ist contains information which was unpublished at the time
of data entry. A critically evaluated and corrected list of
over 2000 records for the United States was extracted from the
sample file and issued as a reference document for the national
lowtemperature geothermal resource assessment (Reed and others,
1983). This, along with a list of geothermal springs by Berry,
and others (1980) may be useful to some users.



GEOTHERM BIBLIOGRAPHY

A bibliography is given in Appendix D (p. 161). The abbrev-
iated form of the reference (called code) is identifed as the
record source in the full record 1ist and is used to sort the
entries in this appendix. Codes with a leading "*" identify
records based on information which was unpublished at the time
the record was prepared. Codes with a trailing "*" in the full
GEOTHERM record are also described in greater detail in Appendix
D and are listed ahead of published sources.
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TABLE 1

State of Montana: computer-generated listing of records
describing geothermal-fluid samples. [A few records may be for
cold springs or wells--this was to provide ground-water references
for some studies.]

ORGANIZATION: Records are sorted by county and then by the name
of the spring or well. Order is the same in Appendix A.

UTM: The UTM Easting label was omitted. The UTM Easting figure
is given directly below the Northing label.

QUALIFICATION CODES: A1l numeric attributes may be qualified. The
codes and their meaning:

L = less than

G = greater than

E = estimated

T = trace (no numeric value reported)

N = not detected (not followed by number)

Q = qualified (other data in qualification field)

R = midpoint of range (actual range in qualification field)

REFERENCE: An expanded citation of the reference is found in Appen-
dix D. The abbreviated form used in this table is called "CODE"

in the appendix. Unpublished sources are preceded with "*".

Those which begin and end with a "*" are also found in Appendix D.
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