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Figure 2.--Location of the Socorro and La Jencia Basins.
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the volcanic rocks of the area may presently transmit large quantities of
water, On the western side of the Socorro Basin, alluvial-basin deposits are
in fault contact with these volcanics. In this area the volcanics may provide
a hydraulic connection between the Socorro and La Jencia Basins.

Popotosa Formation

Denny (1940) originally described the Popotosa Formation of the Santa Fe
Group in an area between San Lorenzo Arroyo and the Ladron Mountains. Bruning
(1973, p. 25) designated the type-section area of the Popotosa to be along the
drainage system of Canada de la Tortola in T. 1 N., R. 1 W., which is just
north of the Socorro Basin. The Popotosa was deposited during latest
Oligocene and nearly all of Miocene time (Chamberlin, 1980, p. 227) in an arid
semiarid climate as a bolson sequence in a basin, which hereafter is
referred to as the Popotosa Basin. This basin was bounded by the Magdalena
Mountains and Chupadera Mountains on the south and southwest, the San Mateo
and Bear Mountains on the west, and the Ladron Mountains on the north (Chapin
and others, 1978a, p. 118). The exact nature of the eastern boundary of the
Popotosa Basin is not completely understood although it probably consisted of
some type of highland east of the present Rio Grande. The northeast and
southeast boundaries of the Popotosa Basin have not been determined. Bryan
(1926, p. 84) suggested that the axis of the Popotosa Basin was near the
eastern front of the Lemitar Mountains and that the uplift of this range
disrupted the basin. Bruning (1973) and Chamberlin (1980) documented the

geometry and structural history of the Popotosa Basin.
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Much of the following discussion of the Popotosa Formation was obtained
from Bruning (1973) and Chamberlin (1980). The Popotosa Formation consists of
two main lithofacies: a lower fanglomerate facies and an upper playa facies.
Bruning (1973, p. 38) estimated the combined thickness at the type section to
be 5,500 feet. Bruning (1973, p. 38-39) reported that the fanglomerate facies
ranges in thickness from 2,700 to 6,200 feet and the playa facies ranges in
thickness from 800 to 3,500 feet, The great variation in thickness is due to
several factors: (1) The large relief of the Popotosa Basin floor at the
initial stage of Popotosa deposition; (2) the differential movement of fault
blocks in the Popotosa Basin during deposition of the Popotosa; (3) volcanic
activity in and adjacent to the Popotosa Basin during Popotosa deposition; and
(4) the erosion of the Popotosa Formation prior to deposition of the Sierra

Ladrones Formation.

The fanglomerate and playa facies intertongue extensively due to changes
in source areas and climatic conditions. Near the margins of the Popotosa
Basin, the playa facies intertongues with fanglomerates derived from the

neighboring highlands.

The fanglomerate facies near the Socorro Peak-Lemitar Mountains was
deposited mainly as mudflows. The facies consists of 50 percent or more
reddish-brown conglomerate; the remainder of the deposit is sandstone. The
clasts in the conglomerates vary in size and lithology depending on source
area and proximity to source areas. The fanglomerates near the Ladron
Mountains contain a large percentage of Paleozoic and Precambrian clasts,
whereas the fanglomerates near the Socorro Peak-Lemitar Mountains contain 60
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Regional ground-water inflow also is
The conveyance channel and riverside
which causes water in the

concentrated by evapotranspiration.
intercepted by the drains (fig. 7).

drains are constructed to be below river level,
river to infiltrate and flow into the conveyance channel or riverside drains

(fig. 7).

the major factor controlling water levels in the Rio
Grande valley. An increase in excess applied irrigation water causes
increases in drain flow and small increases in water levels., Ground water
withdrawn for irrigation or domestic use in the Rio Grande valley is quickly
replaced with excess applied irrigation water, regional ground-water inflow,
or infiltration of surface water from acequias, ditches, laterals, the river,

riverside drains, conveyance channel, or drains.

The drains are

If the configuration and altitude of the drains are not changed, large

changes in water levels in the river valley can only occur because of large
withdrawals of ground water. Changes in water levels will occur if the rate

of ground-water withdrawal is greater than the rate of infiltration of excess

applied irrigation water, infiltration of surface water, and inflow of

regional ground water.

La Jencia Basin-Socorro Peak Area

The Socorro Peak-Lemitar Mountains are a structurally complex inter-
graben horst composed of Precambrian, Paleozoic, and Tertiary rocks (pl. 1 and
fig. 5) that restrict ground-water flow between the principal aquifer system

in La Jencia Basin and the principal aquifer system in the Socorro Basin.
in the Socorro and La Jencia Basins occurs as infiltration of

mountain-front runoff from the Socorro Peak-Lemitar Mountains, Chupadera
Mountains, Magdalena Mountains, and Bear Mountains. Recharge due to the
infiltration of mountain-front runoff was estimated by Jack Dewey (written
commun,, 1982). The recharge due to the infiltration of mountain-front runoff
from the Socorro Peak-Lemitar Mountains was estimated to be about 420 acre-
feet per year. The recharge from the Chupadera Mountains was estimated to be
about 370 acre-feet per year and the recharge to La Jencia Basin from the
Magdalena Mountains was estimated to be about 4,150 acre-feet per year. Some

Recharge

direct recharge may occur in La Jencia Basin, but this probably is small, La
Jencia Basin contains clays or playa deposits near the center. This minimal-
the downward movement of ground water, which

permeability material impedes
allows more evapotranspiration to occur near the basin center;

recharge probably occurs near the margins of the basin,

thus, most

In La Jencia Basin, water levels are much higher near the basin margins
than near the basin center (pl. 3). These areas of relatively high water
levels probably are underlain by benches of relatively impermeable rocks that
are covered with a thin veneer of basin-fill sediments (shallow aquifer).
Hydraulic discontinuities probably exist along the faults that separate these
benches of relatively impermeable rocks and the principal aquifer system in La
Jencia Basin (pl. 3). The ground-water levels near the basin center are
nearly the same, which indicates slight ground-water gradients (pl. 3).
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The water quality in the Rio Grande valley near Socorro does not seem to
be affected significantly by the water with large chloride concentrations
found in the northern area of the river valley. The mixing of irrigation-
return flow, inflow from adjacent areas, and regional ground water 1s the

major factor controlling the water quality in this area.

Farm-irrigation efficiency 1s defined as consumptive use divided by
irrigation water applied. For a farm near San Acacia, Gelhar and others
(1980, p. 48) reported irrigation efficiencies of 62 percent for 1978 and
49 percent for 1979; thus, about 50 percent of the applied irrigation water is
not used by the plants and is recharge to the ground-water system. Simonett
(1981, p. 14) reported that average irrigation water near San Acacia contained
543 milligrams per liter dissolved solids for 1978-80 (table 5). In general,
specific conductance can be approximated by dividing dissolved solids by
0.7. Assuming that plants remove a negligible quantity of dissolved ions from
applied 1irrigation water, twice the specific conductance of the applied
irrigation water would approximate the specific conductance of recharge water
due to irrigation (excess applied irrigation water). Thus, the specific
conductance of the recharge would be about 1,550 microsiemens.

Water is less mineralized near Socorro (pl. 4) than would be expected by
estimating water quality from farm-irrigation efficiency alone. The specéfic
conductance near Socorro ranges from about 290 to 1,640 microsiemens. The
variation in specific conductance may be caused by differences in irrigation
efficiencies for different farms. The location of the well with respect to
drains and well depth also affects water quality in shallow wells. If the
drains are not effective in draining an area, specific conductance is larger
than in an area that is flushed with excess irrigation water. If crops derive
water from below the water table, specific conductance 1increases 1in the
area., The time of year a sample 1is collected also may be a factor in the
variation 1in specific conductance. Ground water 1in San Acacia varies
considerably in specific conductance with time of year (Gelhar and others,
1980, p. 123). Ground water flowing from La Jencia Basin area and local
recharge along the Socorro Peak-Lemitar Mountains are less mineralized than

recharge from irrigation.

Ground water with chloride concentrations as large as 1,100 milligrams
per liter is found in the southern part of the Rio Grande valley, from about
La Borcita to San Marcial (pl. 4). The specific conductance of this water
ranges from 500 to 6,750 microsiemens (pl. 4). The large range of chloride
concentration and specific conductance is caused by the mixing of ground water
having large chloride concentrations with irrigation-return flow having small

chloride concentrations.

Although the ground water in the southern Rio Grande valley has large
concentrations of chloride like the extreme northern part, the percentage of
constituents 1is much different (fig. 10). The ground water in the southern
part of the Rio Grande valley generally has a larger percentage of sodium and
a smaller percentage of sulfate than ground water in the northern part of the

Rio Grande valley (fig. 10).
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