owﬁmN

Munlupal Water District

ZUSGS

science for a changing world

Evidence for a Brackish to Hypersaline

Paleodepositional Environment, San Elijo Lagoon, California

Robert Andersl, Robert N. Fisher2, David O’Learyl, Kiyoto Futa3, and Wesley R. Danskinl
1 USGS San Diego WSC, 4165 Spruance Rd., Ste. 200, San Diego, CA, 92101; 2 USGS WERC, San Diego Field Station, 4165 Spruance Rd., Ste. 200, San Diego, CA, 92101

3 USGS Denver Federal Center, Box 25046,

MS 963, Bldg. 21, Denver, CO, 80225

Abstract

Pore-water chemistry data were obtained from continuous cores of the
upper 37 meters (m) of sediment beneath the San Elijo Lagoon near
San Diego, California. These cores were collected during installation of
a deep test well and pore-water samples were extracted from the
bottom end of each core using a hydraulic press. The analytical
protocol for the pore-water samples included major ions and stable
isotopes of hydrogen, oxygen, and strontium. These data were
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Geological Survey (USGS) has been
conducting a regional assessment of
the groundwater resources in the
San Diego area. The regional
assessment of groundwater resources
in the San Diego area was designed to

gain a better q;d:r:;agding of e Chloride Significant Findings

source, quantity, lowpaths o concenmnons ranged from about 8,000 mg/L

groundwater in the coastal aquifer to over 73,000 mg/L; the highest chloride 1 Lithologic information and downhole geophysical logs collected during the installation of a test well to a depth of about 400 m indicated the stratigraphic units in the area
system so local public agencies have concentration occurred at a depth of of San Elijo Lagoon consist of Quaternary lagoonal deposits from 8 to 23 m, Quatemary fluvial deposits from 23 to 31 m, Quatemary beach deposits from 31 to 37 m, the

the necessary information to evaluate
whether, or how, to develop additional
groundwater supplies Since the

i ion of the regional
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4 Geologic Framework

Lithologic information was compiled from descriptions of drill cuttings and from observations recorded during
drilling. Additional data were collected from downhol; hysi ‘logsaﬁerthel hole was drilled to its targeted
depth Thehthologlcmformauonandgeophymallogswm d to the regi graphic section to

daries of the subsurface beneath the San Eh_}o Lagoon This comparison
indicated the stxatlgmph:c units in the area of San Elijo Lagoon consist of a relatively thin section of Quaternary
deposits (lagoonal, fluvial, and beach) unconformably overlying the Tertiary Del Mar Formation The majority of the
borehole penetrated the Rosario Group, a Cretaceous package of largely marine turbiditic mudstones to conglomerate
rocks (Nilsen and Abbott, 1984)
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major ions and stable isotopes of hydrogen,
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Deuterium (2H) and oxygen-18 (120) are stable
1sotopes that were used in this study fo identify
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T-Sheets, 1851-1889

Tiwventy-six detailed topographic surveys
(referred to as “T-sheets™) of the Southem
California coast produced between 1851 and
1889 by the United States Coast Survey were
acquired, georeferenced, and vectorized as part
of the Southemn California Historical Coastal
Wetland Mapping Project (Grossinger et al ,
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Tertiary Del Mar Formation from 37 m to 79 m, and the Rosario Group below 79 m

2 Pore-water samples extracted from continuous coring of the upper 37 m of the deep test well provide evidence for brackish to hypersaline conditions beneath the San Elijo

Lagoon over geologic time
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