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INTROBUCTIOM

PURPOSE OF THE REPORT

Requirements for more and more water 
pose well-known problems in many parts of 
the United States. Industry has turned to sa­ 
line water to meet some of its requirements, 
especially to meet cooling-water and process- 
water needs in areas where saline water is 
obtainable readily and where the used water 
can be disposed of without damage to adja­ 
cent supplies of fresh water.

Locally, water is being desalinized for mu­ 
nicipal systems and military installations and 
for boiler feed or other industrial uses. The 
Office of Saline Water of the U.S. Department 
of the Interior, various State agencies, uni­ 
versities, and commercial establishments 
support research into means of desalinizing 
water at costs small enough to make the 
product competitive with naturally fresh wa­ 
ter.

Except in coastal areas or near saline 
lakes, the only large supplies of saline water 
are underground.

The growing interest in saline waterthere- 
fore indicates a need for greater understand­ 
ing of its oceujrrence underground. The 
amounts available and their geologic habitat, 
chemical characteristics, and relations to 
supplies of fresh ground water are factors of 
increasing interest. This report, a list of se­ 
lected references and cross indexes, is de­ 
signed to introduce readers to the existing 
literature on saline ground water. It is in­ 
tended to serve as an aid to further inves­ 
tigations. The list of references is by no

means exhaustive, but it is representative of 
the types of information available and will 
serve to lead the reader into the literature.

 

WHAT IS "SALINE" GROUND WATER?

There is no generally accepted definition of 
"saline." The U.S. Public Health Service (1962, 
p. 33) recommends that public water supplies 
should not contain more than 500 ppm (parts 
per million) of dissolved solids where accept­ 
able supplies of lesser concentration are 
available. The Public Health Service recog­ 
nizes, however, that more than 100 public- 
supply systems in the United States deliver 
water having a dissolved-solids content of 
more than 2,000 ppm. In an earlier report 
(U.S. Public Health Service, 1946), concentra­ 
tions of 1,000 ppm were acceptable for use in 
interstate carriers where water of lower min­ 
eral content was not available.

The U.S. Geological Survey has used 1,000 
ppm dissolved solids as a lower limit for 
water defined as "saline," although this prac­ 
tice has met with some objection (see Kreiger, 
1963, and discussion by Davis). For drinking 
water, the type of mineralization rather than 
the absolute concentration frequently deter­ 
mines whether or not the water is satisfactory.

It seems infeasible to develop a new def­ 
inition that will satisfy everyone and every 
need. On the other hand, the Office of Saline 
Water and many other agencies evidently work 
from the premise that domestic supplies 
having 1,000 ppm .dissolved solids, or less, 
are desirable. Limited experience gained 
from installations now operating suggests that 
desalination plants producing water for do­ 
mestic use reduce mineral content to less
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than 1,000ppm. Forthe purposes of the pres­ 
ent bibliography, then, 1,000 ppm is accepted 
as the "saline-water" cutoff, with the recog­ 
nition that the limit is arbitrary and is ex­ 
ceeded in daily use throughout large areas of 
the United States as well as in many other 
parts of the world.

SCOPE OF THE REPORT

The references cited are completed, pub­ 
lished reports almost exclusively. Abstracts 
are omitted. Reports that were circulated to 
only a few places such as open-file reports 
of the U.S. Geological Survey and mimeo­ 
graphed or dittoed reports from various 
sources were omitted, with a few important 
exceptions. Reports on industrial use of sa­ 
line ground water and reports of research and 
problems related to desalination are not in­ 
cluded. The references also do not include 
publications dealing primarily with contami­ 
nation of fresh-water aquifers by industrial 
or agricultural wastes. Emphasis is placed on 
naturally occurring saline ground waters, as 
well as on sea-water encroachment.

The bibliography includes only publications 
dealing with saline ground water in the United 
States, and only to English-language publica­ 
tions. Reports on saline water in surface 
supplies are not included.

References cited are listed in alphabetical 
order by authors' names. The citations fol­ 
low standard practices for publications of the 
U.S. Geological Survey. Full titles of abbre­ 
viated serial publications can be found in U.S. 
Geological Survey Bulletin 1196 and in other 
volumes of the "Bibliography of North Amer­ 
ican Geology" series published by the U.S. 
Geological Survey.

Indexes relate to subject-matter categories 
as follows:

General references. Studies of areas as large 
as or larger than a single State; definitions 
of "saline"; theories of how brines become 
more concentrated than the sea water from 
which they are believed to have formed.

Oil-field brines.  A few decades ago much at­ 
tention was given to attempts to use the 
chemical characteristics of saline water as 
guides to the presence of petroleum or nat­ 
ural gas. References are a sample of the 
rather extensive literature that resulted.

Sea-water encroachment. Fresh-water aquifers 
in coastal areas commonly have connection 
with the sea. References deal with the theory 
of sea water-fresh water interfaces and with 
localities where sea-water encroachment has 
occurred or threatens to occur.

Areal studies (States).  Reports deal with 
ground-water conditions in areas ranging 
from a few square miles to a few thousand 
square miles where saline ground water 
presents problems or where six or more 
analyses of water show dissolved-solids con­ 
tent of 1,000 ppm or more, or both. These 
studies are indexed by States along with ref­ 
erences repeated from other categories that 
deal wholly or mainly with conditions in one 
State.
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Lame, lS99a, 1899b, 1900, 1905
Leverett and others, 1906, 1907
Mozola, 1954
Sherzer, 1913
Sinclair, 1959, 1960
Stuart, 1945
Stuart and others, 1948
Stuart and others, 1954
Vanlier, 1959, IfftSa, 1963b
Vanlier and Deutsch, 1958a, 1958b
Wiitala and others, 1963

Minnesota 
Allison, 1932 
Hall and others, 1911 
Norvitch, 1964 
Rodis and Schneider, 1960 
Schiner and Schneider, 1964 
Thiel, 1944

Mississippi
Brown, G. F., and others, 1944 
Callahan and others, 1964 
Harvey and others, 1964 
Lang and Newconae,. 19B4

Missouri
Anderson and Grohskopf, 1946
Clair, 1943
Fuller, 1962
Gleason, 1935
Grohskopf, 1955
McQueen and Greene, 1938
Schweitzer, 1892

Montana
Crawford, 1942 
Hall and Howard, 1929 
Moulder and Kohout, 1958 
Moulder and others, I960 
Renick, 1924a, 1924b, 1929 
Swenson, 1955, 1957b 
Thorn and others, 1935 
Torrey and Kohout, 1-956 
Zimmerman, 1960

Nebraska
Bjorklund and Brown, 1957
Condra, 1-907
Emery, 1964
Keech, 1962
Kister and Mundorff, 1963
Waite and othersr 1949

Nevada
Carpenter, 1915
Cohen, 1962, 1964
Cohen and Everett, 1963
Cohen and Loeltz, 1964
Dole, 1913
Eakin, 1963
Eakin and others, 1951
Hance, 1914
Hardman and Miller, 1934
Hicks, 191&
Loeltz and Phoenix, 1955
Maxey and James on, 1946, 1948
Meinzer, 1917
Miller, M, R., and otiiers^ 1953
Nevada Bureau of Mines, 1962
Nevada University, 1944
Phoenix, 1948
Robinson and Fredericks, 1946
Rush, 1964
Sinclair, 1963
Sinclair and Loeltz, 1963
White and Brannock, 1948
Zones, 1961a, I961b, 1963a

New Jersey 
Appel, 1962 
Barksdale, 1937, 1945 
Barlcsdale and others, 1936, 1943, 1958 
Gill, 1962
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Herpers and Barksdale, 1951
Seaber, 1963
Thompson 1930, 1932a, 1932b

New Mexico
Bjorklund, 1957b
Bjorklund and Maxwell, 1961
Callahan and Cushman, 1955
Dinwiddie, 1963, 1964
Dinwiddie and Motts, 1964
Gordon, E. D., 1961
Griggs, 1948
Griggs and Hendrickson, 1951
Hale, 1955b
Hale and others, 1954
Hendrickson and Jones, 1952
Hood, 1963
Hood and Kister, 1962
Howard, 1954
Leggat and others, 1963
Meinzer and Hare, 1915
M our ant, 1963
Murray, 1959
Nicholson and Clebsch, 1961
Reeder, 1957
Renick, 1931
Spiegel, 1955
Theis, 1932
Titus, 1963
West, 1961

New York
Asselstine and Grossman, 1956 
Bradley and Pepper, 1938 
Heath and Salvas, 1961 
Johnston, 1964 
Leggette, 1947
Lusczynski and Swarzenski, I960, 1962 
'Lrusczynski and others, 1956 
Perlmutter and Crandell, 1959 
Perlmutter and Geraghty, 1963 
Perlmutter and others, 1959

North Carolina 
LeGrand, 1955

North Dakota
Abbott and Voedisch, 1938
Benz and others, 1961
Bradley and others, 1963
Hard, 1929
Huxel and Petri, 1963
Meinzer and Hard, 1925
North Dakota State Department of Health,

Environmental Health and Engineering
Services, 1964 

Paulson, 1962 
Robinove'and others, 1958

Sandoval and others, 1964 
Sayre, 1935 
Simpson, H. E., 1929 
Wenzel and Sand, 1942

Ohio
Fuller and Clapp, 1912 
Lamborn, 1952 
Stout and others, 1932 
Stout and others, 1943

Oklahoma
Barclay and Burton, 1953
Case, 1934
Davis, 1955, 1960
Dover, 1953
Marine and Schoff, 1962
Mogg and others, 1960
Motts, 1963
Oakes, 1940
Schoff, 1939
Schoff and Stovall, 1943
Shead, 1929
Smith, O. M.,, and others, 1942
Tanaka and Davis, 1963
Ward, 1961
Ward and Leonard, 1961
Warren, J. H., 1952
Wood and Stacy, 1965
Wright and others, 1957

Oregon
Brown, S. G., 1963 
Hampton, 1963, 1964 
Hart and Newcomb, 1964 
Piper and others, 1939 
Price and others, 1964

Pennsylvania 
Piper, 1933 
Poth, 1962 
Richardson, 1936 
Torrey, 1927

South Carolina
Counts and Donsky, 1963 
McCollum and Counts, 1964 
Siple, 1957, 1960, 1964

South Dakota
Adolphson and Ellis, 1964 
Barkley, 1952, 1953 
Cox, 1962
Darton, 1896, 1905, 1909, 1918 
Davis and others, 1961 
Ellis and Adolphson, 1964 
Erickson, 1954, 1955 
Hedges, 1962
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Hopkins and Petri, 1963
Koopman, 1957
Meinzer, 1929
Rothrock, 1935
Rothrock and Robinson, 1936
Sayre, 1935
South Dakota State Department of

Health, 1931, 1961 
South Dakota State Planning Board,

1937a, 1937b 
Tullis and others, 1954 
Walker, I. R., 1961 
Williamson and Carson, 1954

Tennessee 
Piper, 1932 
Theis, 1936

Texas
Armstrong and Me Million, 1961
Austin, 1959
Baker, B. B., DiUard, and others, 1963
Baker, B. B., Peckham,and others, 1963
Baker, E. T., Jr., and others, 1963
Baker and Dale, 1964
Baker, R. C., and others, 1964
Barnes, 1946
Berger and Fash, 1934
Blank, 1956
Cronin, 1961
Elliott, 1953
Garza and Wesselman, 1962
Gordon, C. H., 1913
Henniger, 1925
Jessen and Rolshausen, 1944
Knowles and Kennedy, 1958
Lang and others, 1950
Leggat, 1957
Leggat and others, 1963
Lonsdale and Day, 1937
Me Million, 1958
Ogilbee and Wesselman, 1962
Osborne, 1960
Petitt and George, 1956
Petitt and Winslow, 1957
Texas Board Water Engineers, 1960
Turner and Foster, 1934
Turner and others, 1960
Ward and Leonard, 1961
Winslow and Kister, 1956 ,

Winslow and others, 1957 
Wood and others, 1963

Utah
Callaghan and Thomas, 1939 
Carpenter, 1913 
Conner and others, 1958 
Goode and Felt is, 1962 
lorns and others, 1964 
Marine and Price, 1964 
Meinzer, 1911 
Mower, 1965 
Taylor and Legette, 1949 
Young and Carpenter, 1965

Virginia
Cederstrom, 1943a, 1943b, 1946a, 1946b

Washington
Price and others, 1964

West Virginia
Heck and others, 1964 
Price and others, 1936 
Price and others, 1937

Wisconsin
LeRoux, 1957
Ryling, 1961
Weidman and Schultz, 1915

Wyoming
Alien and Day, 1935
Bartlett, 1926
Berry and Littleton, 1961
Crawford, 1940, 1957
Crawford and Davis, 1962
Estabrook, 1925
lorns and others, 1964
Kohout, 1957
Morris and others, 1959
Parks, 1925
Rapp and others, 1957
Robinove and Langford, 1963
Stabler, 1931
Swenson, 1957a
Wegeman, 1918
Whitcomb, 1964
Whitcomb and Morris, 1964
Whitcomb and others, 1958


