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ABSTRACT

The San Augustin Plain is a topographically closed basin which
has a water table that slopes toward the center of the basin. The
water table beneath the central playas is several tens of feet deep,
which indicates that evaporative discharge of groundwater is very small,
A water-table cont;mr map shows hydrologic conditions which suggest
southward subsurface leakage, beneath the Continental Divide, from
the southwestern portion of the basin. A hydrologic budget is used to
estimate that the annual groundwater leakage is about 100, 000 acre feet,
The absence of evaporite deposits in the Pleistocene lake sediment
of the basin indicates that the dissolved solids in the lake water were
flushed away in leaking groundwater before the water could become .
supersaturated by increased evaporation that accompanied climatic

changes at the end of Pleistocene time.
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INTRODUCTION

The San Avgustin Plains are the floor of a closed basin in Socorro
Bt .
and Catron counties, west-central New Mexico. The Plains are nearly

flat, and are at approximately 6, 900 feet elevation. The basin, 1,965

Fig, 1 -- Index Map

square miles in area, lies within the Datil-Mogollon volcanic plateau and
is surrounded by mountainous terrain that reaches altitudes of 8,000

to 10,000 feet. Thick sequences of Tertiary volcanic flows form the
uplands that surround the basin floor, The climate is semiarid and the
precipitation falls mostly as short, intense thundershowers during the
late summer months. Vegetation is gramma grass along the basin
bottom, piﬁon and juniper on the lower mountain slopes and Ponderosa
pine and fir at the higher elevations.

No permanent streams of surface-water bodies exist within the
basin boundaries., Many of the alluviated arroyos and canyons which
drain from the high mountains toward the basin center contain runoff
during the more intense storms, but the runoff usuvally disappears quickly
into alluvial fans at the foot of the mountains., Occasionally water bodkes
a few acres in extent exist in depressions in the basin floor until they
evaporate and infiltrate, but the playas are normally dry.

Approximately 700 people live in the basin, the majority of whom

reside in the communities of Datil and Horse Springs. The principal



occupation is cattle ranching, and ranch headquarters can be found every
few miles along the basin floor. Two paved highways, U. S. 60 and
State Highway 12, run through the basin, and dirt roads provide access
to most of the remainder of the area.

The basin topography is mapped on the U, S. Army Map Service
Socorro, Tularosa, St. John's, and Clifton topographic maps at a scale
of 1:250,000. A few U. S. Geological Survey 7% minute topographic

{
maps cover only the extreme southwestern part of the af;;r;é—.a’.. | New Mexico

County Highway Maps and the Army Map Service maps were used for

location of wells, springs, and other features during the field work.

Previous Investigations

F. X. Bushman and C. P. Valentine (1954) tabulated all available
water-level measurements and chemical analyses of water, but made no
interpretation of the data. The geoclogy has been described by Stearns
(1962), who mapped the area and deduced the sequence of the stratigraphic
units. Several surrounding quadrangles have been mapped irn a recon-
naissance style by Willard (1957a, 1957b) and Willard and Givens (1958).
W. E. Powers (1939) wrote a report on the basin and described some of
the shore features of extinct Lake San Augustin, Foreman, Clisby, and
Sears (1959) described a 2,000-foot core drilled from the lowest spot in
the bagin, They reported sedimentary and pollen profiles, from which
they interpreted past climates, erosional cycles, and structural events.
In a State Engineer's report on New Mexico water resources, Cooper

(1967) has given estimates of water use and possible future water needs.



Other reports on the area generally congist of brief comments.

Statement of the Hydrologic Question, and Purpose of the Study

Examination of preexisting hydrologic data revealed that the
basin might contain a sizable ground-=water leak. In a closed basin, a
playa will exist in the lowest part of the basin, and the playa will be
either perennially moist or dry, depending on hydrogeologic conditions.
A moist playa in a non-leaky basin evaporates all of the groundwater
which originated as precipitation within the basin. Soil evaporation
rates where the soil surface is dry, probably always the case where the
water table is deeper than 10 feet, are much too low for evaporative
discharge to balance the total recharge in a large basin.(insert ref)
Hence, a dry playa can exist only where recharge in the basin is balanced
by some other form of ground-water discharge. In a basin where
extensive pumping occurs, this may provide the discharge. Phreatophytes
can transpire water from a deep water table., Subsurface leakage of
groundwater out of the basin can provide a natural discharge which will
allow the water table to remain deep below the level of the playa surface.

The playa areas within the San Augustin Plains are dry, and the
water table is several tens of feet deep. Groundwater pumpage is very
small, and there are no extensive areas of phreatophytes. Therefore,
the preliminary evidence pointed strongly to the existence of a subsurface
groundswater leak.

A series of field trips were made by the junior author to the area

to measure water levels and to collect water samples for analysis.



Tritium and chemical ané.lyses have been used to delineate probable
flow patterns and also tt-)-model reaction mechanisms between the
groundwater and aquifer system. A hydrologic budget was constructed
using precipitation, evaporation, and consumptive-water-use data.
The paleohydrogeology was reconstructed using drill cores, geologic

maps, the hydrologic budget, and present-day water chemistry.

Data Collection and Analyses

Wells are numbered in this report under a standard system for )
ey | f

AT
New Mexico that is used by the Mrles and Mineral A

Resources, the U. S. Geological Survey, and other agencies (see

Bushman and Valentine, p. 2, 1954). Water levels in wells were
measgured, and the elevations of the well heads were either taken from
the Bushman and Valentine report or were estimated in the field by
interpolating from the 200-foot contour maps of the Army Map Service.
The pH and bicarbonate values for water samples were measured
as soon as possible after returning the samples to the Chemical Lab.
The pH was measured on a Sargent Model Dr pH meter and the
bicarbonate was determined by titration with a 0.02 normal HZSO 4
solution. Specific electrical conductance was measured in the lab
with a conductivity meter and was corrected to 25° Centigrade, Chloride
was determined by adding a potassium chromate indicator to the sample
and titrating with a standard silver nitrate solution (Rainbow and
Thatcher, p. 142, 1960}, Sulfate was determined by adding a known

excess of BaGl’sz to the sample and precipitating SO4 as BaSO4. A



spectrophotometer then measured the amount of absorbance caused by

the BaSO , and this value was compared to a standardization curve to

4

yield the amount of SO,  (Rainbow and Thatcher, p. 285, 1960),

4
Calcium, magnesium, sodium, and potassium were determined by
atomic absorption, Standard techniques, as outlined in the Perkin-
Elmer working manual for their Model 303 atomic absorption instrument,
were used.

Analytical tests to check the accuracy and precision of the
chemical analyses were not run, and accuracy of better than + 15 percent
is not assumed. For the non-quantitative uses to which the chemical
data are put, errors of this size will not alter the interpretations.

For example, the analyses are plotted on a trilinear diagram and a
15% error in one constituent will cause only a few percent error in the
plotting of the total constituents. The trilinear diagram is only used to
show general water types. The analyses are also used to plot ratios
of millimoles of each constituent to millimoles of bicarbonate, and the
resulting graphs are visually compared to similar graphs for ground-
waters of known lithologic association. The possible error does not
prevent such visual correlation, Finally, the analyses are used to
calculate relative percent of saturation with respect to the minerals
calcite, dolomite, and gypsum. A 15% error in the analysis of a single
constituent may produce an equal or perhaps greater error in the
calculation of percent saturation for a mineral. Therefore, the

calculations are used only to approximate mineral saturation values.



The results of the chemical analyses are listed in milliequivalent/liter

in Table 5, and in parts per million (ppm) in Appendix A,











































































































































































