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Prehistoric water wells were recently discovered at the Mustang Springs site
(41 MT 2), along Mustang Draw on the southern Llano Estacado in west
Texas. Associated radiocarbon and thermoluminescence dates indicate these
features were dug approximately 5000 b.p. (radiocarbon years). The dates
help bracket the age of well-digging on the southern High Plains, which is
known from only two other sites: Blackwater Locality No. 1 and Rattlesnake
Draw, both in New Mexico. The presence of water wells, along with strati-
graphic and sedimentological evidence, indicates a period of lowered water
tables and extreme aridity, perhaps the regional manifestation of the Altither-
mal climatic stage. This episode of climatic stress must have had a signifi-
cant impact on human adaptation to the southern High Plains during the
middle Holocene, particularly given its effects on bison populations, the ani-
mal species on which the human groups depended. Bison populations appear
to have been greatly reduced at this time, as a consequence of a lack of
available water and a reduction of surface vegetation—evidenced respec-
tively by these water wells and carbon isotope ratios in fossil bison remains.
While these middle-Holocene water wells are morphologically almost iden-
tical to those being dug on the southern High Plains by native American
groups in the late 19th century, the analogy extends no further. In the more
ancient instance, well-digging represents an adaptive response to protracted
aridity; in the other, a tactical response to warfare on the southern High

Plains.

Introduction

If prehistoric water wells should prove to have more than
local distribution on the High Plains, a study of such wells
might reveal information of great value to archaeologists,
geologists and climatologists. . . . dateable water wells
might prove a most dependable source of data on former
levels of water table, which on the High Plains is a sensitive
indicator of climate (Evans 1951: 8).

Prehistoric water wells were recently discovered at the
Mustang Springs site (41 MT 2), along Mustang Draw
on the southern Llano Estacado in west Texas. Such
wells have been reported previously at two other sites
on the southern High Plains: Blackwater Locality No.
1, New Mexico (Evans 1951; Green 1962; Hester 1972;
Warnica 1966) and in Rattlesnake Draw, New Mexico
(Smith, Runyon, and Agogino 1966). Stratigraphic ev-

idence presented in these earlier studies suggested that
the wells were dug during periods of extreme aridity,
and the features were linked to the Altithermal stage of
Antevs (1955).

However, at the time these studies were undertaken,
techniques did not exist for directly dating the sediments
that comprised the well features. Thus, these studies
were done without the benefit of radiocarbon or other
absolute dates on the well features themselves (or, for
that matter, dated artifacts within the wells), but relied
instead on intra- and inter-site stratigraphic correlation
with other radiocarbon-dated artifacts or features.

In these earlier studies, too, inferences that the wells
were dug during periods of climatic stress were based
partly on stratigraphic evidence, which indicated that the
wells had been dug from a wind-scoured, erosional sur-
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face, but largely on what well-digging seemed to imply
about local water tables. It was presumed that well-
digging indicated lowered water tables which, in the flat,
poorly drained southern High Plains, could only be the
result of extreme aridity. This chain of reasoning is
compelling, but with one possible weak link: water wells
were dug on the southern High Plains by native Amer-
ican groups during a relatively moist period of the late
19th century, when water tables were near the surface
and water flowed in various spring and lake sites. To
argue that prehistoric water wells indicate lowered water
tables and thus extreme aridity requires stratigraphic ev-
idence of a net trend from wet (pond deposits) to dry
(aeolian sediments), and the demonstration that the needs
that prompted well digging in the prehistoric past were
different from those of the historical period.

In this paper we discuss the prehistoric water wells at
Mustang Springs, including the associated radiocarbon
and thermoluminescence dates that allow these features
to be dated with precision. While such dates are directly
relevant only to the Mustang Springs wells, they do help
bracket the age of well-digging on the southern High
Plains. This discussion is followed by a summary of the
morphology, stratigraphic context, presumed age, and
distribution of other prehistoric wells on the southern
High Plains. This summary highlights a significant dif-
ference in the selective forces that prompted well-dig-
ging in prehistoric versus historical times: in one case,
well digging represents an adaptive response to pro-
tracted aridity; in the other, a tactical response to warfare
on the southern High Plains.

The climatic stress manifested by prehistoric water
wells has significant implications for middle-Holocene
environments and human adaptation. This is discussed
in the concluding section, with the focus on the apparent
reduction of regional bison populations (Dillehay 1974;
MacDonald 1981). The extreme aridity and absence of
abundant surface water, inferred in part from the pres-
ence of water wells, must have had a serious impact on
bison populations in the region and thus on the humans
who hunted them.

Prehistoric Water Wells on the Llano Estacado

The Llano Estacado (FIG. 1) is a flat, nearly featureless
portion of the southern High Plains some 82,000 sq km
in area (Stafford 1981: 549). The Llano Estacado is
occasionally interrupted by NW-SE trending stream val-
leys, along with playa lake basins and extensive dune
formations (Holliday 1985b: 331). The surface features
are Quaternary in age, with Pleistocene and Holocene
deposits lying unconformably on bedrock of Tertiary,
Permian, Triassic, and Cretaceous age (Evans and
Meade 1945: 485). Although the area is semi-arid today

(annual rainfall is roughly 38 to 45 cm), the valleys and
playa lake basins provide mute testimony to the water
that once flowed in the area.

Lack of water was a fact of life on the Llano Estacado,
and even until the mid-19th century the area was likened
to the “Great Zahara (sic),” to be avoided or entered
cautiously (Haley 1952: 2). In October of 1849, Captain
Randolph B. Marcy, on a return march from Santa Fe,
New Mexico, while under orders to “ascertain and es-
tablish the best route from [Fort Smith, Arkansas] to
New Mexico and California” (Marcy 1850: 169), en-
countered surface water at a site on the southern Llano
Estacado he named Mustang Pond after “the numerous
trails of mustangs leading to it” (Marcy 1850: 207). In
the map that accompanied his report, Marcy labeled the
site Mustang Springs, not Mustang Pond, and “Springs”
it has remained to this day.

Marcy reasoned that the small lake would hold water
in all seasons, as the “horse requires water every day
[and] probably would not stay at a place where it could
not be found at all times” (Marcy 1850: 207). Mustang
Springs was used intermittently from that time onward,
serving as a watering spot for army engineers surveying
along the 32nd parallel for southern transcontinental rail-
road routes (Pope 1855), for buffalo hunters and the
occasional settlers moving west, and for army companies
on military maneuvers against groups of Comanche.

But even with the discovery of this and other natural
water sources, in the 1870s the southern Llano Estacado
remained “almost entirely unknown, except to Indians”
because “scarcely any living water was known” (Shafter
1933 [original 1876]: 82). All travel across the area was
restricted to the trails blazed by Marcy and Pope (Haley
1952: 228), with movement tied to the known spring
and pond sites. How the Indian groups had managed to
survive in the unknown and apparently uninhabitable
portions of the plains was obscure until the Indian Wars
of the mid-1870s, when army personnel out of Fort
Concho (San Angelo, Texas) discovered numerous arti-
ficial water wells.

Lieutenant-Colonel William R. Shafter’s 1875 puni-
tive expedition against Comanche groups on the southern
Llano Estacado encountered 20 water wells at one site,
50 at another, and 60 wells at a third (in the 1930s,
Hoffman [1936: 3] reported an artificial well still visible
in the bottom of Ward Draw; it is unclear whether or
not this locality is one of those observed by Shafter).
The wells—often within a few m of one another—ranged
in width from 1.2 m to 3.0 m, and in depth from 1.2 m
to 4.5 m (Shafter 1933 [1876]: 91-93). Water at depths
of greater than 1 m stood in the basins. The wells were
situated in what Shafter (1933 [1876]: 91-92) described
as “ravines” or “narrow valleys” (today’s “draws”) that
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Figure 1. The Llano Estacado of west Texas and eastern New Mexico, showing the location of Mustang Springs
(41 MT 2) and other sites discussed in the text.



