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INTRODUCTION

The increased utilization of the SaltonSea and
its shores for recreation, the development of
residential complexes on its shores, andthe en-
croachment of the sea into these developments
have emphasized the need for a concise sum-
mary of hydrologic and physiographic informa-
tion concerning the area. This report attempts
to fill that need.

The report was authorized by a cooperative
agreement between the U.S. Geological Survey
and the California Department of Water Re-
sources. It was prepared under the general
direction of Walter Hofmann, district chief of
the Water Resources Division of the Geological
Survey, at Menlo Park,

PHYSICAL SETTING

The Salton Sea lies below sealevelin the low-
est part of an interior valleyknown as the Salton
Trough (See Topographic and Hydrographic
Map). The sea, which occupies parts of Im-
perial and Riverside Counties in California
(fig. 1), lies 125 miles northeast of the Gulf of
California, and the two bodies of water are sep-
arated by the delta of the Colorado River. The
Salton Sea receives the drainage fromanareaof
8,360 square miles that includes the highly de-
veloped agricultural areas, Imperial and
Coachella Valleys in California and Mexicali
Valley in Mexico. All three valleys depend on
irrigation water from the Colorado River.
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of the Gulf of California, which extended about
200 miles farther northwest than at present.

As a result of the Colorado River depositing
its silt load at its mouth year after year, the
Colorado delta gradually extended southwest-
ward and divided the old gulf into the present
gulf and an inland sea. The river must have
discharged alternately into the gulf and into the
Salton Sea.
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Previously, water reaching the sea hadre-
sulted from heavier than usual precipitation
within the drainage basin and from unusually

high flows in the Colorado River which spread
over the part of the delta draining into the sea.
Floodwaters of noticeable volume had been re-
ported in Salton Sink in 1828, 1840, 1849, 1852,
1859, 1862, 1867, and 1891, In February 1905,
during a flood on the Colorado River, irrigators
were unable to control the flow entering their
diversion canal, and great quantities of flood-
water poured into the Salton Sea. Two years
elapsed before this diversion could be brought
under control, and during that period the sea
rapidly increased in depth and volume until
March 1907, when the water surface reachedits
maximum level of recent times, 195.9 feet below
sea level, At this level the sea was 45 miles
long, its width ranged from 10 to 20 miles, and
it covered an area of about 520 square miles,
After March 1907, the water level gradually re-
ceded as evaporation greatly exceeded inflow
(fig. 2).

WATER-LEVEL FLUCTUATIONS

The hydrograph on figure 2 shows the water-
surface elevation of the Salton Sea on the last
day of each month for 60 years. All elevations
are referred to mean sea level, datum of 1929,
The vertical scale of figure 2 changesin 1925 to
emphasize the seasonal and annual variations in
elevation in recent years. These variations are
caused by changes in the relative magnitude of
inflow and evaporation, When the monthly inflow
exceeds the monthly evaporation, the water level
rises; when the monthly evaporation exceeds the
monthly inflow, the water level falls. Also, when
the total annual inflow continues to exceed the
total annual evaporation, the water level main-
tains a general rising trend, as shown for the
periods 1925-31 and 1936-64. Whenthe totalan-
nual evaporation continues to exceed the total
annual inflow, the water level maintains a general
falling trend, as shown for the periods 1907-24
and 1931-35. As the elevation of the water sur-
face approaches that level where inflow and eva-
poration tend to compensate each year, the water
level will remain at a fairly constant elevation.

Mountains, near the divide, and is 5 inches at
Palm Springs, 8 miles east of the divide. The
average winter precipitation diminishes to about
2.5 inches at Indio and 2.0 inches at El Centro,
south of the sea and east of the divide,

Summer precipitation in the basin generally
is attributable to the tropical gulf and tropical
continental airmasses, which originate over the

was -232 feet, 5.8 feet of evaporation would have
been equivalent to aloss ofabout 1,340,000 acre-
feet of water.
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FIGURE 2.—Fluctuations of water-surface elevation of the Salton Sea
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INFLOW TO THE SALTON SEA

Inflow to theSaltonSea, other than rain on the
water surface, occurs both as surface-water
flow and ground-water flow, A smallpartof the
total inflow is derived from precipitation on the
basin surrounding the sea, but in most years
nearly all inflow is drainage from irrigation
operations,

Geographically, surface-water inflow to the
Salton Sea comes from three principal sources:
(1) Imperial Valley, (2) Coachella Valley, and
(3) the remaining tributary area. Inflow from
Imperial Valley includes drainage from Mexi-
cali Valley in Mexico. About 90 percent of the
inflow from Imperial Valley reaches the sea
through the Alamo and New Rivers, and 10 per-
cent is discharged into the sea from more than
30 minor channels and drains.

The principal surface-water channel in
Coachella Valley is the Whitewater River (known
locally as Coachella Valley Stormwater Chan-
nel). It discharges into the seaabout 60 percent
of the drainage water from the valley; 40 percent
reaches the sea through 18 minor channels and
drains.

The principal surface-water channels in the
remaining area tributary to the Salton Sea are
(1) San Felipe Creek, which enters the south-
west end of the seanear Kane Spring, and (2) Salt
Creek, which enters the sea near the Durmid
railroad station on the northeast shore, These
two channels carry about half the surface-water
inflow from areas other than Imperial and
Coachella Valleys. The remainder is contri-
buted by minor channels discharging directly
into the sea.

The table below shows the quantity of surface-
water inflow to the Salton Sea, in acre-feet,
during the calendar years 1961-63, as measured
at U.S. Geological Survey gaging stations on the
major streams, The figures in the bottom row
do not represent total surface-water inflow; the
flow of many minor channels is not measuredby
the Geological Survey.

About 10,000 acre-feet enters through the allu-
vium bordering San Felipe Creek, and the re-
maining 8,000 acre-feet enters through the allu-
vium in other peripheral areas,

Measurement of inflow to the Salton Sea from
all sources is not feasible, but total ground- and
surface-water inflow can be computed approxi-
mately by the water-budget method. Anyinaccu-
racies in the measurement of rainfall onthe sea,
of evaporation from the sea, and of change in
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The curves on figure 3 show the water-surface
area and volume of the SaltonSea for water-sur-
face elevations between -277.7 feet, the lowest

elevation of the bed, and -200.0 feet. The two
curves are based on elevation contours drawnon
topographic maps similar to the topographic and
hydrographic map. The contours for elevations
between -200 feet and -235 feet were obtained
from the latest 7 1/2-minute quadrangle maps of
the Geological Survey; the contours for eleva-
tions between -240 feet and -277.7 feet were
drawn on the basis of soundings made in August
1962 by a seismological laboratory party from
the California Institute of Technology. The shad-
ed area on the map indicates the area covered by
the sea in September 1964, when the water sur-
face was at elevation -232.5 feet, The sea was
36 1/2 miles long, its width ranged from 81/2 to
151/2 miles, and it covered anarea of about 360
square miles. The greatest depth, more than45
feet in 1964, is near the center of the sea, di-
rectly opposite the mouth of Salt Creek.

SALINITY OF THE SALTON SEA

The salinity of the water in the SaltonSea has
been changing continually since the first signifi-
cant inflow occurred shortly after the turnof the
century. Most of the water in the Salton Sea dur-
ing the period 1905-07 resulted from large un-
controlled diversions of Colorado River water,
Although the river water had anaverage salinity
(total dissolved solids) of less than 800 ppm
(parts per million), the salinity of the water in
the sea reached 3,550 ppm by June 1907, because
of the dissolving of large quantities of salts ac-
cumulated on the bed of the Salton Sea during
previous centuries. After 1907 the volume of
water in the sea decreased rapidly. Theloss of
water by evaporation, combined with the con-
tinued dissolving of salts in the bed of the sea,
caused a rapid increase in salinity. By 1920 the
salinity had increased to 38,000 ppm, andin 1936
it reached a maximum of about43,000 ppm. The
volume of water inthe seaincreasedgreatly dur-
ing the period 1937-62; by 1962 the salinity had
decreased to 34,000 ppm, because water of lower
salinity had been draining into the sea and had
diluted the sea water. By way of comparison, the
salinity of ocean water is about 35,000 ppm.
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FIGURE 3.—Area and volume curves for the Salton Sea.

ADDITIONAL DATA

Additional information pertaining to the Salton
Sea may be obtained at the offices of the Geolog-
ical Survey at Menlo Park and Garden Grove,

waters of the United States, October 1950 to
September 1960, Part 10, The Great Basin:
Water-Supply Paper 1734, 318 p.
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