
Groundwater salinity in the
southern San Joaquin Valley
Janice Gillespie, David Kong, and Stephen D. Anderson

ABSTRACT

Water salinity in the San Joaquin Valley is a function of depth,
location, and stratigraphy. This paper presents a reconnaissance
study of water salinity within Kern County, California, using
chemical analyses from oil field produced water and water wells
as well as geophysical logs. Log analysis indicates that the base of
underground sources of drinking water (USDWs) (<10,000 mg/L)
slopes from northwest to southeast. Lab analyses show that
USDWs extend to depths as great as 1900 m (6233.5 ft) southeast
of Bakersfield. This area receives the greatest amount of fresh
water recharge from streams flowing westward from the Sierras.
The marine Olcese Sand is more saline than the overlying and
underlying aquifers and separates the aquifers into an upper and
lower USDW. Log analysis also indicates a zone of higher salin-
ity separating zones of lower salinity in this area. Salinities in the
west are higher, and depths to baseUSDWare variable. Although
waters in many sands in the western valley are more saline than
3000 ppm total dissolved solids (TDS), numerous wells contain
waters between 3000 and 10,000 ppm at depths of less than
600 m (1968.5 ft), particularly in the nonmarine Tulare For-
mation. At North Belridge field, a salinity reversal is apparent
below 2100 m (6890 ft). Waters above this depth are approxi-
mately 40,000mg/L TDS, whereas water salinities below 2200m
(7218 ft) range from 10,000 to 32,000 mg/L. Extremely high
salinities are found in several wells less than 30 m (98 ft) deep,
primarily in the northwestern area. Thesemay be perched aquifers
or lie adjacent to unmapped agricultural drainage sumps and do
not reflect salinities in the regional aquifer.

INTRODUCTION

The southern San Joaquin Valley (SJV) forms the southern half
of California’s Central Valley (Figure 1). Kern County lies in the
southernmost end of the SJV and contains 68% of the known oil

AUTHORS

Janice Gillespie ~ Department of
Geosciences, California State University,
Bakersfield, 9001 Stockdale Hwy, Bakersfield,
CA 93311; jgillespie@csub.edu

Janice Gillespie received her B.S. degree
in geology from Bemidji State University,
her M.S. degree from South Dakota School
of Mines and Technology, and her Ph.D. from
the University of Wyoming. She is a professor
in the Department of Geosciences
at California State University, Bakersfield,
where she teaches courses in petroleum
geology, water resources, and geographic
information systems.

David Kong ~ Department of Geosciences,
California State University, Bakersfield, 9001
Stockdale Hwy, Bakersfield, CA 93311;
dkflanker@gmail.com

David Kong received his B.S. degree
in aeronautical and mechanical
engineering from University of California,
Davis, and his M.S. degree in geology from
California State University, Bakersfield.
He has experience in the oil industry
through four internships for Occidental
Petroleum and Chevron as a geophysicist,
petroleum engineer, and geologist.

Stephen D. Anderson ~ Department of
Geosciences, California State University,
Bakersfield, 9001 Stockdale Highway,
Bakersfield, California 93311;
sdanderson90@gmail.com

Stephen D. Anderson received his B.S.
in geology and is a master’s candidate
in geology at California State University,
Bakersfield. His research focuses include
groundwater aquifer characterization and
three-dimensional visualization of
aquifers in the subsurface.

ACKNOWLEDGMENTS

The authors would like to thank Joshua
Meyer, Azael Salinas, and Phillip Herrera for
their assistance in compiling the geochemical
and well completion data necessary for this
report. We would also like to thank the
National Science Foundation (NSF) for
providing student support to Stephen

Copyright ©2017. The American Association of Petroleum Geologists. All rights reserved.

Manuscript received March 11, 2016; provisional acceptance May 27, 2016; revised manuscript received
June 19, 2016; final acceptance September 2, 2016.
DOI:10.1306/09021616043

AAPG Bulletin, v. 101, no. 8 (August 2017), pp. 1239–1261 1239

mailto:jgillespie@csub.edu
mailto:dkflanker@gmail.com
mailto:sdanderson90@gmail.com
http://dx.doi.org/10.1306/09021616043

