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PREFACE

With this volume, the Center for Archaeological Research at The University of
Texas at San Antonio is pleased to publish a series of papers presented in the
symposium "The Prehistory of Northeastern Mexico and Texas," held in Monterrey,
Mexico, in Apri] 1975. The symposium was part of the "Reunion Sobre Aspectos
de Arqueologia e Historia del Norte," held at the Casa de Cultura under the
sponsorship of the State of Nuevo Leon (Dr. Pedro Zorrilla, Governor) and the
Instituto Nacional de Antropologia e Historia. Arq:. Oscar Martinez Garza., then
the Jefe del de Departamento de Antropologia e Historia del Gobierno del Estado
de Nuevo Lebn, served as the General Coordinator for the conference.

The time between the presentation of these papers and their publication requires
some explanation. Arq. Martinez Garza had originally planned to publish the
proceedings of the symposium in Monterrey. However, this was not possible.
Professor Jeremiah F. Epstein later submitted the symposia papers elsewhere, but
lack of funding precluded the publication of the volume. In late 1978, it was
decided that a selected group of papers would be published through the Speciat
Repont series of the Center for Archaeological Research. Because considerable
time had elapsed since the presentation of the papers, many of the authors had
extensive revisions which they wanted to make. We appreciate their cooperation
(which later included the reading of page proofs for their papers) and we thank
them for their patience. Since other publications of the Center had been
planned in advance of this volume, it meant that the authors had to endure
further delays before seeing their papers in print. The reader will note that
some of the papers contain abstracts and others do not; this follows the author's

particular preference.

The cover for this volume was designed by Kathy Bareiss of the Center; she also
prepared Figure 1 of the Shafer paper. The manuscript was typed by Elizabeth
Goode, Mary Lou Ellis, and Frieda Barefield. Lynda Folan proofread the paper

by B. Braniff.

Thomas R. Hester
Carol Graves

October 1980
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INTRODUCTION

Jeremiah F. Epstein

The papers bound in this volume are selected from a series of presentations
given in the sessions on archaeology at the meeting held in Monterrey,

May 23-26, 1975, to celebrate the opening of the northeastern Mexico regional
branch of the Instituto Nacional de Anthropologia e Historia.* The theme of
- that conference was "The Archaeology and History of Northeastern Mexico and

Texas." ‘

The contributions on both archaeology and history were given in the newly
renovated and refurbished Monterrey Railroad Station, which now bears the
name Casa de Cultura. The selection of this antique structure for INAH's
regional museum symbolizes an awakened interest in the past of northeastern
Mexico, and represents an effort to make that past relevant to the present
as well as the future. This is as it should be, and is what unites anthro-
pologists and historians in their efforts to make history and prehistory

-~ comprehensible.

Feddededodedododedo dedodedodk

This paper is a slightly modified version of the writer's introductory
remarks given at that meeting. The session was dedicated to Richard S.
MacNeish, whose research in Tamaulipas provided us with the first detailed
publication on culture complexes and chronologies in northeastern Mexico.

This is, of course, not the first time that both historians and anthropologists
have come together to discuss.the northern frontier of Mexico. In 1943 the
Sociedad Mexicana de Antropologia (1944) held its third round table on the
theme of "E1 Norte de Mexico y el Sur de Estados Unidos." In contrast to

our own papers, which focus on northeastern Mexico and Texas, those given at
the Tercera Reunion de La Mesa Redonda were concerned with all of northern
Mexico, and all of the southeastern and southwestern United States. A brief
examination of those papers, and of the issues raised at that time, gives

us some idea of the progress that has occurred, particularly in archaeology,

in the intervening 32 years.

Most of the archaeological papers given in 1943 were characterized by a
truncated time perspective. Sequences had been worked out for the south-
west (Hohokam and Anasazi) and the southeast (Tchefuncte, Hopewell-Marksville,
Early and Late Mississippi); and for Mesoamerica, the Teotihuacan chronology

*Several of the 1975 conference papers have already been published elsewhere,

including Br{ant (1975), Jelks (1978), Mallouf and Tunnell (1977), and

Shiner (1976



(as revised by the work at Kaminaljuyu) and the sequence at Panuco served as the
basis for statements of Mesoamerican-North American relationships. The antiquity
of man was just beginning to be appreciated, but the evidence was far from abun-
dant. Matthew Stirling (1944:165) spoke briefly on the distribution of the Folsom
finds, and suggested that the differences between Folsom and Sandia indicated

the possibility of a multiple origin for early man in America. There were no
Tong culture sequences and no radiocarbon dating, and the concept of Archaic as
we now think of it was not generally in use. Jorge Vive's chronological chart
put early American hunters or Paleo-Indians in the southwestern United States
Jjust below the A.D. 400-500 time l1ine. In the southwest, Paleo-Amerindians
persisted to A.D. 1. In Mesoamerica, the terms Pre-Classic or Formative had

not come into use, and Vivo's chart shows the Archaic ending about A.D. 200,
where it was followed by Teotihuacan II-III and Tzakeli. The earliest dates given
for any area in Mesoamerica go back with appropriate question marks to 500 B.C..
One has the uncomfortable feeling that in 1943 a slightly modified version of
Bishop Ussher's chronology was being used in the New World.

The more important discussions dealt largely with connections between Mesoamerica
and the American southwest, and in these the culture and prehistory of north-
western Mexico was obviously more relevant than that of Coahuila, Nuevo Leon,

- and Tamaulipas. Northeastern Mexico was thus given short shrift, but a good
share of this stemmed not from a lack of interest, but rather from a lack of
information. There was virtually no prehistoric data for all of northeastern
Mexico. Both Paul Kirchoff and Ralph Beals tried to organize the ethnohistoric
material in order to define the limits of the area under consideration. Kirchoff
proposed the term "arid north america," while Beals suggested "the greater south-
west." In remarkable anticipation of the Desert Culture concept, Beals (1944:194)
saw a relatively homogeneous pre-agricultural culture, or culture succession,
which probably applied to the states on both sides of the Mexico-American border,
extending north to Utah and Nevada, and south perhaps as far as Durango, Hidalgo,
and the state of Mexico. He thought such a concept would explain the parallels
in ethnohistoric culture elements that are found in Coahuila, Tamaulipas, and
Nuevo Leon, and among the peoples of the Great Basin and central California.
While he cited the similarities between the mesquite gatherers of Nuevo Leon

and the pinyon collectors of the Great Basin, at the same time he noted that

our knowledge of the people of northeastern Mexico was very scanty (ibid.:195).
Kirchoff (1944:257) speculated that the agriculture found amorng the Pames and
those in southern Tamaulipas, as well as the potiery and stone bowls, came from
Mesoamerica. He points out that the presence of pre-European agriculture in the
Laguna of Coahuila is not well established. He lists various hunting/gathering
culture traits found among the Laguneros and the People of Nuevo Leon. Jimenez
Moreno (1944:131) added additional information, including the item that among

the peopie of La Laguna were some that, according to missionary sources, may

have spoken a language similar to Nahuatl.

Archaeological references to northeast Mexico were almost nil. Swanton (1944:275),
speaking of the ethnographic relations between Mexico and the southeast United
States, notes that, of various lines of research, what is very much needed "is

a more intensive examination, largely of course archaeological, of the low cul-
ture areas of Texas and northeastern Mexico." Similarly, Ekholm (1944:280), in

his effort to connect his Panuco material with the southeast, says: "Extensive
exploration in the intervening coastal region will be necessary to find traces



of this early connection." About the only concrete references to northeast

Mexico are Rubin de 1a Borbollas' reference to Coahuila cave skeletal material
at the Peabody Museum, and Pablo Martinez del Rio's comment that Walter Taylor
was working on caves in Coahuila, and that the manuscript in Austin would soon

see the light of publication.

A lot has happened since that summer in 1943. MacNeish's extensive excavations
in Tamaulipas produced a number of long culture chronologies and, among other
things, have suggested that agriculture was quite ancient in parts. of Tamau-
lipas. A portion of Taylor's work has been published in the form of a general
synthesis of Coahuiltecan prehistory (Taylor 1966:59-94). The justly famous
Cueva de la Candelaria material has been partially reported; and my students
and I have carried out both surveys and excavations in Nuevo Leon and Coahuila
that have, in part, been published, and, in part, are in the form of M.A.
theses and Ph.D. dissertations. There are now a series of archaeological
sites that have given us very detailed information on culture change and
chronology for northeastern Mexice. And while this has been going on in
Nuevo Leon, Tamaulipas, and Coahuila, much more has been done in Texas. Long,
well-documented sequences are established for the Trans-Pecos and for central
_ Texas, and the extensive surveys carried out in connection with the reservoir
salvage projects in that state have provided a series of culture chronologies
that have implications for prehistory that we are just beginning to fathom.
An examination of the literature for both Texas and northeastern Mexico shows
an abundance of culture complexes and a projectile point terminology that is
truly impressive, but somewhat baffling. This is, I suspect, the inevitable
result of active research. When there is no information, there is nothing
about which to be confused. I would hope that.the papers presented here
help to some degree in clarification, but I suspect that, 1ike all research,
they will raise more questions than they answer. The more we study man and
his past, the more complex that picture becomes. OQur once naive faith that
a simple picture of prehistory will emerge has yet to be vindicated. So, if
these papers make the prehistory of northeastern Mexico and Texas appear
somewhat fuzzier than it has been before, do not be surprised. In a world
where research is healthy, if you are not confused, you simply do not under-

stand the situation.
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THE PALEOENVIRONMENTAL RECORD FOR NORTHEASTERN MEXICO:
A REVIEW OF THE POLLEN EVIDENCE
Vaughn M. Bryant, Jr. and David H. Riskind

Abstract

Fossil pollen records from Nuevo Leon, Coahuila, and from adjacent areas of

Texas are used as the basis for discussion of the late Quaternary environmental
record of northeastern Mexico. Deposits from Cueva de la Zona de Derrumbes,
located in Nuevo Leon, and deposits from the Cuatro Ciénegas Basin of Coahuila
provide fossil pollen data from Mexico, while deposits from playa lakes in west
Texas and archaeological sites in southwest Texas provide fossil pollien data for
regions of adjacent Texas. Together these data suggest that areas of northeastern
Mexico have undergone vegetational changes during the late Quaternary.

Introduction

" The region of northeastern Mexico (composed of areas of Tamaulipas, Nuevo Leon,
and Coahuila) can be divided into three major physiographic regions: (1) Coastal
Plain, (2) Sierra Madre Oriental, and (3) Chihuahuan Desert (Fig. 1). In order
to understand the types and degree of environmental changes which have occurred
in these regions during the late Quaternary, it is essential that we first ex-
amine and understand the present vegetational distribution within each of these
physiographic regions. This is not an easy task, since northeastern Mexico is
characterized by a highly complex mosaic of vegetational communities which are
subject to change, caused by local factors such as slope exposure, available
moisture, elevation, temperature, and edaphic conditions.

As stated above, we feel that it is important for the reader to have a general
outline of the vegetational patterns that exist in northeastern Mexico. However,
it is neither the intent nor the function of this paper to produce a definitive
statement relating to the vegetation of this area. ,

Present Vegetational Distribution

Gulf Coastal PLain

The Gulf Coastal Plain in northeastern Mexico extends in a wide band from the

coast inland to the eastern foothills of the Sierra Madre Oriental (Fig. 1).

To the north, in central Coahuila, the Serranias del Burro provide a structural
boundary for the Coastal Plain, as does the Balcones Escarpment in Texas. In

the southern part of the state of Tamaulipas, the Gulf Coastal Plain extends

inland approximately 125 km to Ciudad Victoria. From the coast inland, there is

a gradual increase in elevation from sea level to approximately 400 meters (Gonzales-
Medrano 1972). In the southern portion of the Coastal Plain, the flat topography is
interrupted by two elevated masses--the Sierra de San Carlos and the Sierra de

Tamaulipas.
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A number of published reports that discuss aspects of the Gulf Coastal Plain
vegetation in northeastern Mexico are available (Muller 1939; Goldman 1951;
Martin 1958; Johnston 1963; Gonzales-Medrano 1972). Each of these individuals
discusses slightly different aspects of the Coastal Plain vegetation, yet most
seem to be in agreement that there are at least three major types of plant
communities represented in this coastal zone: (1) the ha]ophyte vegetation
along the coast, (2) the coastal dune vegetation, and (3) various aspects of a
woodland, including types such as thorn-scrub and a low evergreen forest.

Along the margins of the shallow bays, lagoons, and inlets of the Coastal Plain
grow a number of plant species which are able to tolerate the high salinity of
this habitat. Grasses such as Spartina and Distichfis are common along the edges
of Tagoons and bays of the area and grow well even when salinity levels exceed
2% (Gonzales-Medrano 1972). Other plants common to the halophyte zone include
Alennolfea, Atriplex, Cakile, Boarichia, Salicornia, Sesuvium, and Batis. The
vegetation found growing on the Tamaulipan coastal dunes is varied and is depen-
dent upon factors such as latitude, rainfall, and temperature. Some of the more
common plants growing on the coastal dunes include grasses such as Spartina
densiflona, Distichlis spicata, Uniola paniculata, and Panicum amarwlum, and other
xerophytes such as Cakile cakile, Ipomoea pes-caprae, Choton punctatus, Oenothena
druwmmondii, Bacopa, and Coccoloba.

In the coastal thorn-serub woeodland, the grasses are less salt tolerant and more
mesophytic. Today in this region one finds a variety of grasses, yet the species
are mostly dependent upon the extent of local grazing. In areas not overgrazed,
one may still find grasses such as Agiopyron, Schizachyrium, and Andropogon,
whereas in overgrazed portions of the coastal thorn-scrub zone these grasses are
generally replaced by such genera as Bouteloua, Buchloe, Bothriochloa, and Trichloris.
Mixed in among the various grasses are a number of shrubs and other xerophytes, such
as Opuntia, Acanthocerews, Acacia, Helietta, Cordia, Celtis, Randia, Condalia,
Karwwinskia, Cercidium, Pithecellobium, Amyris, chte,ea Vucca, wa»sopus Schaeﬁmw.,

and Agave.

Inland, the Coastal Plain woodlands grade into a "low forest," where moisture and
edaphic conditions are favorable. Representative species generally include very
nearly all of those mentioned previously; however, community physiognomy is

decidedly changed.

The major variance in the vegetation of the Coastal Plain occurs in the low
mountainous islands of pine-oak woodland. Representative examples of these
~ islands can be found in the Sierra San Carlos mountains (Kellum 1937) and
the Sierra de Tamaulipas mountains (Martin 1958; Puig 1970). In addition
to the vegetational islands of pine-oak woodlands, more favorable habitats
along the major drainages support majestic stands of Montezuma bald-cypress
(Taxodium mucronatum), together with other typical riparian species.

Sienna Madre Oniental

West of the Coastal Plain one encounters the Sierra Madre Oriental physiographic

zone where the vegetational patterns are complex and vary greatly from one locale
to the next depend1ng upon a variety of environmental factors. In addition, some
of the most xeric sites in this area have stands of pine (PLnuA) fir (Ab&eA) and
spruce (Picea), growing less than 20 km away. To try and give the reader a brief
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generalized overview of such a varied pattern of vegetation is difficult and
might be misrepresented, since each mountain range and valley contains its own
pattern of vegetational communities. However, with these factors in mind, we
feel that some generalized statements concerning the vegetation can still be

made for this physiographic region.

Muller (1939, 1947), Edwards (1939), Rojas-Mendoza (1965), Marroquin (1968, 1977),
Flores-Mata (1971), Beaman and Andresen (1966), and others have described and
mapped the vegetation in portions of the Sierra Madre Oriental in our study area.

Succinctly, the "oriental" plant communities vary from fairly xeric stem and leaf
succulent woodlands and grasslands (including Yucca, DasyLirion, Agave, etc.) to
-piedmont shrub (with Quercus, Diospynos, Leucaena, Rhus, Bumelia, Bauhinéa,
Vauguelinia, Helieta, Condia, Acacia, Ptelea, Eysenhardtia, Brahea, Colubrnina,
etc.). Depending on exposure and elevation, the piedmont scrub grades into a
montane low forest whose primary components are a variety of oaks (ca. 12 species),
but it also includes other species such as Junipenus, Pinus (including pinyon),
Anbutus, Cereds, Fraxinus, Gauwrya, Prunus, and Agave (on exposed sites). Facies

of this community include both pine-oak and/or oak woodiands.

_Montane chaparral, a relatively xeric community, occurs primarily on the western
portions of the Sierra Madre Oriental in our study area; but this community may be
found, though less well defined, on a number of the more massive outlier "Oriental"

ranges. The chaparral is distributed from 2000 meters upward to areas higher
than 3000 meters, depending on slope exposure. Dominant genera in this chaparral
community are Quercus (both evergreen and deciduous), Ceanothus, Cercocarpus,
Gavya, Arctostaphylos, Arbutus, Rhus, Fraxinus, Amelanchier, Agave, and Cowania.
In addition, Pinus, including pinyon, and Juniperus may also occur. On occasion,
a chaparral community may be found above the more mesic montane forest, whose

characterization follows.

Montane mesic forests, which are essentially evergreen, may be found on favorable
yet often widely distributed sites in the Sierra Madre Oriental. Anthropogenic
factors have long influenced this community complex; thus distribution of these
forests has been strongly modified by man‘s activity. At present, constituents
of this community may be found at elevations of approximately 1700 meters and
above. Community components include Pinus, Quercus, Pseudotsuga, Cupressus, Carya,
Populus, and, on rare occasions, Abies and/or Taxus. Included also may be other
genera, such as Acer, Tilia, Ostrnya, Cornus, Viburnum, Rhamnus, Prunus, Juniperus,
and Axbutus. Biogeographically, the most significant of these communities occurs
in the Serranias del Burro mountains in north-central Coahuila, where fir (Abies)
and Douglas fir (Pseudotfsuga) occur locally in canyon woodlands at elevations as
low as 1514 m, where they grow in mixed association with juniper, oak, and other
temperate deciduous species. Also in this mountain range, Arizona pine (Pinus
arnizonica) currently grows well on the rather dry slopes at elevations as low

as 900 m.

Aside from the riparian communities, the locaiized subalpine forest communities of
the Sierra Madre Oriental are the most mesic. Today, this type of evergreen, mixed
conifer community is known only from a limited number of widely scattered sites
in our study area, including Cerro Potosi, a few localized sites west-southwest
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of Monterrey, and on the high, mesic portions of the Sierra de la Madera and the
Sierra Maderas del Carmen in northern Coahuila. This type of subalpine forest
community is composed of a local Abies forest in the last two ranges, but realizes
its greatest development above 2600 meters, and areas up to and above 3000 meters
in a few localized sites west-southwest of Monterrey and in the area of Cerro
Potosi. Dominant genera of the subalpine forest community include Pinus, Abies,
and Pseudofsuga, with some Quercus very nearly always present. At one site in

the Sierra Madre Oriental, there is a localized Picea forest (Riskind and Patterson
1975) at elevations above 3250 meters. In the contemporary landscape of the area
we studied in the Sierra Madre Oriental, only on Cerro Potosi is there an alpine
meadow and timberline. A detailed description of the communities therein may be

obtained in Beaman and Andresen (1966).

Riparian montane woodlands in our area have not been extensively described; however,
Marroquin (1968) has studied the canyon flora in the vicinity of Monterrey, as did
White (1941). Briefly, the riparian community may be described as a temperate
deciduous woodland whose primary components are Quercus, Carya, Ulmus, Acer, Juglans
Plantanus, Connus, Cerncis, and Arbufus. Interspaced between the higher peaks one
frequently finds high altitude (ca. 2000 meters and above) grasslands, but these

do not appear to be significant from a paleobiogeographic standpoint.

Chihuahuan Desent

North and west of Monterrey lies the main body of a vast arid region known as the
Chihuahuan Desert. Botanists have investigated this region in the past, yet the
field work of the only contemporary floristic study of this region has only recently
been completed (Johnston 1977). Rzedowski (1968) has published one of the few brief
overviews of Chihuahuan Desert vegetation, yet Johnston.describes the Chihuahuan
Desert in terms of at least 16 intergrading and overlapping heterogeneous community
“types.” Some of the more detailed floristic and vegetation descriptions of the
Chihuahuan Desert are in papers by Pinkava (1977) and Meyer (1975) for the area

of the Cuatro Ciénegas Basin and Henrickson (1977) for the saline habitats scat-
tered throughout the Chihuahuan Desert. The Cuatro Cienegas studies clearly

reveal some of the more oustanding examples of the limiting effects of edaphic
factors upon the vegetation of the Chihuahuan Desert.

Johnston (1977) notes that, although many complexities exist in the expression of
individual local vegetation communities, the single unifying characteristic of the
region is the domination of a single desert scrub, Laarea tridentata. Rzedowski
(1968), on the other hand, refers to a trilogy of characteristic microphylous
shrubs as indicator types for the Chihuahuan Desert--Lawrea, Prosopis, and

Flowrensia.

Depending upon the substrate, temperature, topography, and available moisture,

a variety of different individual plant communities can exist in the Chihuahuan
Desert region. As in the Sierra Madre Oriental physiographic region, the Chihuahuan
Desert contains a mosaic of vegetational communities and thus makes a generalized
vegetation description difficult. Examples of the complexities that are involved
are clearly seen in the field and are described in some detail by Johnston (1977).
In that article, Johnston mentions finding distinct plant communities as small as
100 meters in diameter surrounded by completely different plant communities, and
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warns that any precise vegetational maps of the region will have to be drawn at
a scale which can resoive eliements as small as 100 meters in diameter.

In general terms, the low elevations of the Chihuahuan Desert contain extensive
regions of low desert scrub containing plants (in addition to Lawtea) such as
Agave, Yucca, Koerberlinia, Lycium, Acacia, Dasylinion, Prosoplis, Flourensia,
Fouquiernia, Coldenia, Jatrnopha, and a variety of cacti. At higher elevations

one could encounter any of a number of woody plants, depending upon local
topographic, climatic, and edaphic factors. In some isolated regions in the
Chihuahuan Desert, one can find montane mesic forests composed of Pinus pondenrocsa,
P. Astrobiformis, Pseudotsuga menziesii; Abies coahuilensis, and Cupressus '
anizonica. These mesic forests are outliers of the Sierra Madre Oriental biota
which have been described previously. Other elevated areas in this region con-
tained mixed woodlands (oak, pinyon, and juniper), oak woodlands, pine parklands,
temperate deciduous woodlands, chaparral, or succulent desert grasslands.

Pollen Records

Unfortunately, T1imited fossil pollen records exist for the region of northeastern
- Mexico, and consist only of the studies of Meyer (1972, 1973) and our report of the -
pollen analysis of sediments from the archaeological site of Cueva de l1a Zona de
Derrumbes reported in this article. Also of value are the fossil pollen records
of sediments in areas adjacent to northeastern Mexico, such.as the ones conducted
in the Amistad Reservoir area near Del Rio, Texas (Bryant 1966, 1967, 1977;
Bryant and Larson 1968; Bryant and Shafer 1977; Dering 1979).

- Pellen Records of the Coastal Plain and Sierra Madre Orniental

The region which includes the Coastal Plain and the Sierra Madre Oriental

remains poorly understood in terms of the fossil polien record of changes

that may have occurred during the past 20,000 to 30,000 years. Few palynolo-
gists have been willing to speculate upon what vegetational and climatic changes
may have occurred in this region, since there is 1little pollen evidence available
upon which to base any kind of reasonable hypothesis. '

In 1967, one of us (Bryant) was asked by Dr. Jeremiah F. Epstein to examine
pollen samples collectad from strata at the archaeological site of Cueva de la
Zona de Derrumbes, located in the Rio Santa Rosa Valley of southeastern Nuevo
Leon (Fig. 1). The samples were processed in 1968, using accepted extraction
techniques (Faegri and Iversen 1968), but were not immediately analyzed. The
samples were later analyzed in 1975, and the data are listed in Table 1.

The pollen record recovered from the sediments of Cueva de la Zona de Derrumbes
(Table 1) is of only limited value as a guide to aspects of the regional environ-
ment, other than to indicate a presence of these plant types in the local

environment near the cave.

As indicated in Table 2, the upper five samples are younger in age than 2800 B.C.
and contain primarily zoophilous (insect-pollinated) pollen types, such as Opuntiz
(cactus), Agave (maguey), Dasylirion (sotol), Prosopis (mesquite), and an unidenti-
fied pollen type referred to as "unknown Type A." Insect-pollinated types, such



TABLE 1. PERCENTAGES OF FOSSIL POLLEN RECOVERED FROM SOIL DEPOSITS

AT CUEVA DE LA ZONA DE DERRUMBES

Sample Number
‘ 4

13

Pollen Type 1 2 3 5 6
Pinus 6.5% 3.5% 3.0% 1.5% 1.0% 20.0%
Celiis 1.0 1.0
Quercus 1.0 0.5 4.5
Canya 0.5 4.5
Prosopis 2.5 4.5 3.0 4.5
Wmus - 0.5
Leucaena 0.5
Gramineae 23.5 13.5 19.0 16.0 7 11.5
Cheno-Am 4.0 0.5 6.0 3.0
"Cypenaceae 1.0
Onaghaceae 0.5
Agave 38.5 47.5 38.5 56.0 19 1.0
Dasylirion 6.5 17.0 19.0 7.0 5.5 37.0
Opuntia 5.0 1.0 4.5
Dalea 2.0 0.5 1.0
Cruciferae 2.0
SoLanum 0.5 0.5
Umbelliferae 1.5 0.5
Compositae (high spine) 2.0 3.5 1.0 1.0 2.0 1.0
Compositae (low spine) 0.5 2.0 2.0 2.5 4.5
Ephedra 0.5 0.5
Unknown Type A , 59.0
Unknown 5.0 5.0 6.5 5.0 6.5 9.0
Total Percent . 100% 100% 100% 100% 100% 100%
Total Number of Pollen
Grains Counted Per Level 229 228 213 203 109 208
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TABLE 2. PROVENIENCE OF FOSSIL POLLEN SAMPLES ANALYZED.
FROM CUEVA DE LA ZONA DERRUMBES

Depth below

Sample

Number Provenience Surface C-14 Date
1 N3-W35 0.46 feet
2 N3-W35 1.5 feet A.D. 785+75
3 N3-W35 2.4 feet 210+100 B.C.
4 N3-W35 3.5 feet 970+130 B.C.
5 ~ N3-W35 4.64 feet
6 N1-W35 5.20 feet 2890+220 B.C.
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as the ones listed above, are not commonly found in the normal pollen rain of
arid regions, since their pollen is produced in Tow numbers and is not dispersed
into the atmosphere by wind currents. Since they were recovered from deposits
associated with the activities of man, it must be assumed that prehistoric man
was in some manner using the flowers of these plants while at this site.

High pollen percentages of insect-pollinated types, such as those encountered
in these samples, are common in the prehistoric coprolites of sites found in
other regions of northeastern Mexico (Bryant 1975) and adjacent areas of Texas
(Bryant 1969, 1974; Riskind 1971; Williams-Dean 1978). Since defecating within
the confines of rockshelters seems to have been a common .practice of prehistoric
man in other regions, it could be assumed that, if present, those fecal samples
may have been partially destroyed by biological and chemical action within the
deposits of the shelter. Since pollen is extremely resistant to decay, years
later only the pollen might remain in the soil as evidence. An alternative
possibility is that the insect-pollinated types may have entered the cave in
flowers that were collected by the prehistoric aboriginal inhabitants and were
then discarded on the floor, where the pollen became preserved in the soil.

" The anemophilous (wind-pollinated) pollen types recovered in these five soil

- samples reflect plant types which occur within the regional vegetation com-
position of the area today. In these five samples, pine pollen is not present

in high percentages and was undoubtedly transported to the site from trees
located in some part of the regional vegetation. Had pines been growing at the
site, the expected percentages of pine pollen should be higher. The grass pollen
ranges from 7% to 23.5% in these samples and suggests that there were probably
areas of grasslands near the site. This seems to be a reasonable assumption,
since grass could have formed one of the major understory vegetational com-
ponents in the past, as it does today in some regions of the Sierra Madre Oriental
where excessive grazing has not yet occurred (Muller 1939). Other wind-pollinated
types that were recovered in these samples include Carya, Quercus, Cheno-Am
(Chenopodiceae and the genus Amartanthus), Celtis, Ephedra, and composites, all

of which may have reflected minor components of the local or regional vegetation.

Pollen sample 6 came from soils recovered from the upper zones of the gravel
deposits in the cave. Radiocarbon dates of these deposits range from 2805 to
3000 B.C. (Epstein 1972), and place them near the end of the time range generally
assigned to the Altithermal (Antevs 1955). Pollen sample 6 is different from the
other five in that it contains 20% pine pollen and 4.5% oak pollen. The higher
percentages of these two wind-pollinated types could reflect any of a number of
things. It might reflect that there were more pines and oaks present in the
regional vegetation at that time period, or it might reflect a slightly different
wind circulation pattern which allowed air currents to bring more airborne pollen
types into the shelter. At this time, we feel it would be premature to speculate
or draw any further conclusions as to which, if either, of these factors may have
created  the increased percentages of arboreal pollen types in pollen sample 6 re-

covered from Cueva de 1a Zona de Derrumbes.
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Pollen Reconds of ithe Easfern Chihuahuan Desert Region

Available fossil pollen data for the state of Coahuila is meager, yet some
records do exist. In the central portion of this state, pollen samples collected
in the Cuatro Cienegas Basin have yielded a palecenvironmental record covering
the last 30,000 years (Meyer 1972, 1973). Aside from Meyer's work, there are no
other fossil pollen records available for sediments in the state of Coahuila.
However, directly north in the Amistad Reservoir area of Texas (Fig. 1), fossil
pollen records do exist (Bryant 1966, 1969; Bryant and Shafer 1977; Dering 1979)
and can be used to infer suspected paleoenvironmental changes which may have

occurred in areas of northeastern Mexico. :

Fossil pollen records from lake sediments (Hafsten 1961; Oldfield and Schoenwetter
1975), archaeological deposits (Bryant 1977), and fossil pack rat middens (Wells
1966; van Devender et af. 1977) can be used to propose a four-stage vegetational
sequence for west Texas, covering the last 35,000 years of the Quaternary. These
include: (1) Wisconsin Interpluvial from 33,500-22,500 B.P.; (2) Fullglacial

from 22,500-14,000 B.P.; (3) Lateglacial from 14,000-10,000 B.P.; and (4) Post-

glacial from 10,000 B.P. to the present.

Wisconsin Inferpluvial Period 4in West Texas

Hafsten (1961) states that the fossil pollen evidence recovered from playa lakes
in west Texas is interpreted to indicate that, prior to the maximum spread of -
the advancing Wisconsin glaciation (ca. 30,000 B.P.), the vegetation in west
‘Texas could be characterized as a cool-moist grassland with trees either being
totally absent or very rare. Furthermore, he suggests that the fossil pollen
data indicate conditions were fairly stable during most of the Wisconsin Inter-
pluvial period (ca. 33,500-22,500 B.P.) and remained virtually unchanged until
the beginning of the Fullglacial Period around 22,500 years ago.

Oldfield and Schoenwetter (1975) have alse conducted fossil pollen analyses of

west Texas lake sediments dating from the Wisconsin Interpluvial period. Their

data led them to suggest that Hafsten's (1961) vegetational reconstruction for

the Wisconsin Interpluvial period was basically correct, yet had failed to note

a series of minor vegetational shifts. Oldfield and Schoenwetter (1975) inter-
preted their data to suggest that regions of west. Texas may have been intermittently
invaded by areas of scattered, discontinuous open parklands containing spruce, pine,
and juniper. However, their fossil pollen record, like that of Hafsten's (1961?,
suggests that most of west Texas was probably covered by a mixed scrub and prairie

vegetation during the Wisconsin Interpluvial period.

Other than the work by Hafsten (1961) and Oldfield and Schoenwetter (1975), there
are no pollen analytical records of the Wisconsin Interpluvial period from west

Texas.

Fullglacial Pericd in West Texas

With the onset of the Fullglacial period (22,500-14,000 B.P.), conifers and
some deciduous trees probably began to invade the former grassland regions of
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west Texas. This assumption is supported by the pollen records. from Rich and

Arch Lake (Hafsten 1961), located on the Llano Estacado where fossil pollen
records show. a steady and rapid rise in the percentages of both spruce and pine
pollen and decreases in grass and herb pollen taxa. Pollen records from Crane
Lake (Fig. 1) show that, by 15,000 B.P., conifer pollen completely dominates the
fossil record, and that in some cases accounts for over 90% of all fossil pollen in
some strata. Hafsten interprets this data to reflect evidence of an open woodland
of mixed spruce and pines covering much of.the region north of the Pecos River.
Hafsten infers that the pines were primarily ponderosa pines, and that spruce

was present but not abundant. However, he suggests that true fir (Abies) was

not part of the regional vegetation.

‘Based upon the. fossil pollen. evidence of other lake deposits, 0ldfield and
Schoenwetter (1975) have suggested that.the Fullglacial vegetation in. west

Texas probably consisted of a continuous forest containing a mixture. of ponderosa
pine and spruce (either Picea engelmannii or P. pungens). Noting that spruce '
pollen is generally underrepresented in fossil deposits, they propose a Full-
glacial vegetational composition for west Texas, consisting of approximately 60%
spruce trees in the areas of higher elevation.and 25% spruce trees in the lower
elevation forests. Furthermore, they agree with Hafsten (1961) that true fir
(Abies) was probably not present in the forests of west Texas during this time

" period. It was originally believed that high conifer pollen counts, similar to
the ones discovered in west Texas Fullglacial deposits, were reliable indicators
of a widespread woodland type vegetation. Later, this interpretation was ques-
tioned by Martin (1964) and Martin and Mehringer (1965), who suggest that these
Fullglacial pollen records may reflect widespread conifer parklands rather than

woodlands. )

In an extensive study of the modern pollen rain in grassland and conifer wood-
land areas of eastern Washington and western. Idaho, Mack and Bryant (1974) noted
that percentages of pine pollen as high as 50% could be recovered in grassland
areas approximately: 30 miles from.the nearest forest. In general, however,

the average percentage of pine pollen for most of the grassland areas near
forested regions was only 30-40%. In other studies of the modern pollen rain

in the Pacific Northwest, Mack and Bryant (1978) found that percentages of

pine pollen could reach as high as 80% in surface samples collected in conifer
parklands composed primarily of pines and grasses. They also noted that per-
centages of pine pollen could reach as high as 70% in surface samples collected
in scrub grasslands where only a few isolated pine.trees were present. It should
be pointed out, however, that Mack and Bryant. (1974,1978) were examining the
modern pollen rain in and around the Columbia Basin region of Washington state,
which is surrounded by extensive conifer forests composed of pines, spruce,
Douglas fir, and fir. Thus, long distance transport of conifer pollen undoubtedly
helped to elevate the percentages of these pollen types in the nearby grassland
and parkland regions of the Columbia Basin. This phenomenon is easier to.under-
stand in 1ight of some of their other data (Mack and Bryant 1974), which show .
that in locales more than 30 miles away from heavily forested areas the percen-
tages of pine pollen in grassland areas begin to drop below the 30-40% mark re-
covered in Tocales closer to the forested regions. However, conifer parkland
locales were able to maintain percentages of pine pollen as high.as 70% even in
areas located more than 30 miles away from heavily forested regions. -
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Using the above information.as a possible corollary for the west Texas Fullglacial
pollen records, we would Tike to suggest a modification to the interpretation
proposed by Hafsten (1961) and Oldfield and Schoenwetter (1975). The high
percentages of fossil pine pollen may, as Hafsten has suggested, represent a
continuous conifer woodland covering much of west Texas including the Llano
Estacado. On the other hand, we believe that the same pollen data could instead
be interpreted to.represent a Fullglacial period vegetation characterized by some
large areas of conifer forests (primarily confined to elevated regions in west
Texas) mixed with. parklands, and even some large areas of grasslands and scrub

glasslands on the Llano Estacado.

Fossil pollen records from Bonfire Shelter, located in the Amistad Reservoir

area of southwest Texas, also can be used to help interpret the Fullglacial period
vegetational record.. Although no radiocarbon dates are yet available from the
lowermost pollen bearing strata in Bonfire Shelter, we believe that those depos-
its (which are composed entirely of thick limestone spalls) were produced pri-
marily by severe ice wedging that loosened ‘spalls from the roof and walls of the
shelter during the cold winters of the late Fullglacial period. Very high per-
centages (over 80%) of mostly haploxylon type (pinyon) pine pollen were recovered
from these spall zone deposits and suggest that, during the late Fullglacial period,
southwest Texas was probably covered by a mosaic of woodland, parkland, and scrub

- grassland vegetations composed primarily of grasses, pinyon pines, and perhaps

some junipers. We believe that juniper was a component of the southwest Texas
Fullglacial period vegetation, even though its pollen was not recovered at Bonfire
Shelter. Juniper pollen, like the pollen of certain other conifers such as Douglas
fir, is fragile and does not preserve well in akaline sediments similar to the ones
found in Bonfire Shelter. Therefore, the absence of juniper pollen in the fossil
record of this period does not necessarily mean that juniper trees were not in

fact present.

We suspect that the proposed ponderosa pine and spruce woodlands of the higher
elevations in west Texas did not invade the Amistad region but were instead
confined to areas north and west of the region. In addition, the fossil pollen
record from Bonfire Shelter also suggests that spruce trees were not present in
the Amistad region during any portion of the Fullglacial period.

Van Devender et af. (1977) recovered macrofossil traces of spruce and Douglas
fir (Pseudotsuga) in pack rat nests. from the Guadalupe Mountains in deposits
dating from the late Fullglacial period. The presence of Douglas fir macro-
fossil remains in pack rat nests of this time period, and the corresponding
absence of its pollen grains in Fullglacial age deposits from all areas of west
Texas, is not unexpected. Douglas fir trees produce relatively low quantities
of pollen, and their pollen is often poorly represented in areas where these
trees are found in association with heavy pollen producers such as spruce and
pines (Baker 1976); this also seems to be true even when Douglas fir is dominant.
Therefore, we suspect that Douglas fir trees were probably present in most areas
of west Texas (including the Llano Estacado) during the Fullglacial, yet it is
difficult to estimate how abundant they may have been.

In other studies of pack rat middens from the Big Bend region, Wells (1966)
found macrofossil evidence that led him to suggest that areas of higher eleva-
tion, above 1200 to 1300 meters, had ponderosa pine and Douglas fir (Psuedofsuga)

s
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forests, including a mixture of broadleaf, deciduous, and mesophytic trees

during the Fullglacial period; while areas of lower elevation below 1200 feet

may have had extensive xerophytic woodlands containing pinyons, junipers, and
oaks. These assumptions correlate and are supported by the fossil pollen evidence

from the Amistad Reservoir area.

Lateglacial Period in West Texas

During the Lateglacial period (14,000-10,000 B.P.), suspected elevated summer
temperatures may have caused a loss of most of the mesophytic mixed conifer
woodlands of west Texas-and left only isolated remnants of these woodiands in

the higher elevation montane regions. This suspected vegetation change during
the Lateglacial is reflected in the fossil pollen records (Hafsten 1961; 0ldfield
and Schoenwetter -1975), which show rapid declines in the percentages of pine
pollen and the almost total loss of spruce pollen by 10,000 B.P. The Lateglacial.
replacement of the mesophytic mixed conifer forests by large regions of scrub
grasslands is-reflected by the declines of pine and spruce pollen, accompanied

by rises in grass and herb pollen during the Lateglacial period.

- The Amistad region also suffered a widespread loss of pinyon woodland areas
during the Lateglacial period. Lateglacial deposits at Bonfire Shelter contain
~a fossil pollen record that suggests that some pinyon trees were still present
and were probably found in sufficient numbers to form a parkland vegetational
pattern with an understory of grasses and herbs. This proposed shift in vege-
tational composition in the Amistad region during the Lateglacial may have re-
sulted from a variety of factors, including a suspected reduction in moisture

and elevated summer temperatures. -

Positglacial Perdiod in West Texas

The Postglacial period in west Texas was not accompanied by any sudden or radical
changes in the regional vegetation (Bryant 1969; Hafsten 1961; 0ldfield and
Schoenwetter 1975). In the southwest Texas area, the inferred mosaic vegetation
of woodlands, parklands, and scrub grasslands of the previous Lateglacial period
was now being gradually replaced by larger areas of scrub grasslands between
10,000 to 7000 years ago:.. This interpretation is based upon the fossil pollen
record at Bonfire Shelter (Bryant 1969) and Hinds Cave (Dering 1979), which
shows gradual reductions in the percentages of fossil pollen from trees such as
the pinyon pine. Sufficient fossil pinyon pine was recovered from the deposits
in this 3000-year interval to suggest that there were still some limited areas
(perhaps in protected canyons and in some upland locales) where pinyons still

flourished in the Amistad region.

Plant remains recovered from Hinds Cave and Baker Cave in the Amistad region
(DPering 1979) demonstrate that, by 8500 B.P., local aboriginal groups were
already exploiting plants such as agave, yucca, sotol, and cactus, which are
generally associated with fairly xeric environments. Furthermore, Dering did
not recover any plant macrofossil remains of pinyon nuts in those deposits, which
further suggests that the pinyons had probably already retreated beyond the
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Timits of the aboriginal's food gathering range at these sites by 8500 B.P.

An alternate hypothesis would be that for some reason the prehistoric peoples
of the Amistad region did not collect or use pinyon nuts, even though they were
available. This alternate hypothesis is possible, yet we feel it is highly un-
likely that these early groups would have ignored such a valuable food source

had it been available for exploitation.

There are only limited fossil pollen records available from areas of southwest
Texas during the next 3000-year interval, from 7000 to 4000 B.P. The fossil
pollen record from Centipede Cave (Johnson 1963) is incomplete and based largely
upon inadequate pollen counts of less than. 200 grains per sample. In spite of
these shortcomings, it must at least be considered since it represents one of

the few fossil pollen sequences yet availabie for any portion of this 3000-year
time interval. During his analysis of these deposits Johnson (1963) noted that
there did not appear to be any dramatic changes in either the vegetational compo-
sition or climate in the Amistad area but that his data did suggest a progressive
degeneration of the previous mesic vegetation, and by inference, an elevation of
moisture evaporation rates and/or reduction in rainfall. Johnson also noted the
apparent increase in agave pollen around the end of this 3000-year period.

- Since almost no pollen data are available for the time span between 7000 to 4000
B.P., our discussion for that period must rely upon what other evidence already
exists. This other evidence consists primarily of data which suggest that areas
of southwest Texas along the Rio Grande and lower Pecos Rivers were. subjected

to intervals .of severe flooding during much of this 3000-year period (Patton
1977). These periods of erosion and flooding are clearly marked in the alluvial
terraces and sediments of archaeological sites in this region, such as the Devil's
Mouth site (Johnson 1964) located on the Rio Grande and Arenosa Shelter (Dibble
1967) located on the Pecos River. Of the 22 major floods identified by Patton
(1977) in the deposits at Arenosa Shelter dating from 4500 B.P. to the present,
almost one half of them (10) occurred between 3200 to 4500 B.P.

The cause of erosion and flooding during this 1300-year period is not fully
understood. One possible explanation is that perhaps minor rises in summer
temperatures or short periods of drought may have led to partial removal of

the upland vegetation, thereby allowing increased rainfall runoff and increases
in river discharge. Another possible explanation could be increased precipitation
during the later portion of this period, as suggested by Haynes (1968). This
possible increase in annual precipitation may have been caused by a series of
active frontal systems moving further inland than usual. Although no actual
climatological evidence exists for this type of frontal system phenomenon in

the past, these storm systems do move through the area today and can release
great amounts of moisture in a short period of time. In summer 1975, for
example, we were in the lower Pecos River region when such a frontal system
released over five inches of rainfall in less than eight hours. The resulting
runoff filled many streams that were normally dry, and it also caused some major
erosional activity along the alluvial banks of the lower Pecos River.

Still another possibility for the widespread alluvial erosion between 3200
to 4500 B.P. could be short periods of intense rainfall associated with the
aftermath of a hurricane that may have moved unusually far inland from either the

[
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Pacific or Gulf Coast areas. A recent example of that phenomenon occurred in
1954 when Hurricane Alice moved inland over the Rio Grande Valley and the
resulting rainfall almost completely filled the Falcon Reservoir on the Rio
Grande in the span of a few days. Based upon available records, Patton (1977)
calculated that, at the height of that flood, Arenosa Shelter on the Pecos River
was more than 30 feet under water, and the Pecos River reached a peak depth of
over 80 feet. Since a person can easily wade across the Pecos River during low
water periods, this estimate has increased significance.

The last 4000 years of the Postglacial period in southwest Texas are represented
by fossil pollen types indicating a gradual and continual trend towards increased
aridity. Only once, around 2500 years ago, was this apparent trend interrupted.
At Bonfire Shelter and the Devil's Mouth site, fossil pollen records dating from
around 2500 years ago show marked increases in the percentages of both pine

and grass pollen, suggesting a brief return of somewhat cooler and more mesic
conditions (Bryant 1969). This apparent mesic interval, however, was short-
lived, and soon the trend toward increased aridity was resumed and has continued

in southwest Texas until the present.

The analysis of fossil pollen from playa lakes (Hafsten 1961; Oldfield and

- Schoenwetter 1975) reveals a Postglacial trend towards increased aridity, as well
as the establishment of large dry grassland areas lacking trees except.along ma-
Jor drainages and in areas of higher elevation in areas of west Texas, including
regions of the Llano Estacado. Hafsten's fossil pollen records from the several
playa Takes on the Llano Estacado also show an apparent mesic interval occurring
around 2500 years ago. Like the fossil pollen records of the Amistad region in
southwest Texas, the playa lake fossil pollen records show that this brief inter-
val was characterized by higher percentages of both -grass and pine pollen, but
that it too was short-1ived. Soon after it ended, the warming and drying trend
in both southwest and west Texas continued until the present.

Late Quaternary Period in Coahuila

As previously stated, the available fossil pollen data from Coahuila is meager,

and the work by Meyer (1972, 1973) from the Cuatro Cienegas Basin provides the

only paleoenvironmental pollen data available for interpretation.of vegetational
climatic changes which may have occurred in that small area of the state of
Coahuila. The fossil pollen evidence from Meyer's study suggests a great degree

of vegetational stability on the floor of the Cuatro Cienegas Basin from the mid-
Wisconsin period to the present, a time span of more than 30,000 years. In addi-
tion, there seems to be no evidence of flooding, erosion, or vegetational and

major climatic changes occurring in that region during the time span of the Alti-
thermal period (7000-3400 B.P.). His data, however, may not be an accurate repre-
sentation for the entire region, since we suspect that subsequent paleoenvironmental
records may reflect more substantial indications of Altithermal age climatic changes

in that region of northeastern Mexico.

However, in the montane regions surrouhding the Cuatro Cienegas Basin, both the
mixed conifer and the oak woodlands may have been more extensive during mid-
Wisconsin time, since the climate was probably somewhat moister and cooler than
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it is in that region today (Meyer 1973). Meyer also notes that these woodland
elements did not appear to have ever invaded the floor of the basin jtself during
any period of the last 30,000 years. However, the failure of the surrounding
woodland elements to invade the basin floor may be primarily due to local edaphic
factors rather than other environmental factors such as temperature or moisture.

Speculations and Hypotheses

Trying to speculate and draw hypotheses as to the precise paleoenvironmental
changes which may have.taken place in northeastern Mexico during the late
Quaternary is difficult. In spite of this, we feel that a few logical assump-
tions can be made, based upon what is already known about the general trends
of North American vegetational changes during the late Quaternary period,
particularly in Tight of data from areas adjacent to northeastern Mexico.

In areas close to the front of the large Wisconsin continental glacier, there
were severe disruptions in local and regional environments. Wisconsin-age fossil
pollen data from numerous locales in the northeastern United States (Davis 1965),
. Great Lakes region of the United States (Cushing 1965), and southwestern United

States (Martin and Mehringer 1965) present convincing evidence that major dis-
ruptions in vegetational composition were accompanied by still other vegetational
changes during the following Postglacial period. Changes in some areas at more
northerly latitudes, from an alpine tundra vegetation during the mid-Wisconsin
period (Davis 1969) to the contemporary deciduous woodlands of those areas,
represent significant vegetational community alterations.

In areas more distant from the glacial front, such as in regions of northeastern
Mexico and adjacent Texas, the degree of temperature change during the late
Quaternary may not have been as dramatic as it was for more northern regions.
However, in the more southern areas of the North American continent, slight
changes in temperatures combined with different weather patterns may have
created rather significant alterations in local and regional vegetational
community mosaics. Such an assumption is given added support since, at present,
regions of northeastern Mexico have shown a delicate balance between local
vegetation communities and the controlling factors of temperature, exposure,
elevation, moisture availability, and edaphic conditions. '

We feel that, someday, reasonable predictions concerning the late Quaternary
vegetational changes in the region of northeastern Mexico will be possible. On
the other hand, before this can occur, additional data pertaining to many aspects
of the paleoenvironmental record for this region will have to be examined and

resolved.

Summary

Studies of plant distributions in northeastern Mexico show that the region is
characterized by an arrangement of vegetational communities which form a complex
mosaic. These form interdigitating vegetational communities that range from
xerophytic types in the Towland Coastal Plain and Chihuahuan Desert basins, to
communities rigidly controlled by edaphic factors, or to cold loving xerophytes



23

and mesophytes of the treeless alpine meadows of the Sierra Madre Oriental.
Furthermore, the key to contemporary vegetational communities and vegetational
zones in this region appears to be strictly governed by the controlling effects
of temperature, exposure, elevation, available moisture, and edaphic factors.
The vegetational patterns and changes which occurred in the region during the
Tast 30,000 years were undoubtedly also influenced by these same variables.
Until we understand precisely how these variables may have influenced past
vegetational expression, much of what anyone can say about the paleocenvironment
of northeastern Mexico must remain speculative.

The Timited available fossil pollen data now available from the region of
northeastern Mexico is biased and cannot be used to adequately reconstruct

the vegetational or climatic changes in northeastern Mexico during the last
30,000 years. A series of localized vegetational community changes and
restructurings probably took place as a result of changes in temperature and
available moisture, caused by regional-climatic changes. It is suspected that,
in some areas, even minor climatic changes may have triggered massive rearrange-
ments of vegetational .communities which normally exist within very narrow degrees

of environmental tolerance.
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Addendum

The original text of this article was written in 1975 and was scheduled for
publication in early 1976. Publication delay and lack of funding delayed the
report until 1980.- During that five year delay new studies have been done, and
thus some of our original assumptions are no longer as valid as they were in

1975. | ‘

The present draft has been updated to a degree. We have incorporated new data
(Dering 1979) and interpretations from the fossil pollen record in southwest
Texas and have changed some of the original descriptions related to the modern
vegetational studies. However, we did not have time to do a thorough review of
the new data related to present vegetational records in northeastern Mexico or
of the recent paleoenvironmental records obtained from the study of pack rat

middens.

Since 1975 additional paleoenvironmental studies in northern Mexico and adjacent
areas have been initiated. Reconstruction of the palecenvironmental record in
this interim period has been principally through analysis of macrofossils
preserved in subfossil, pack rat (Neotoma) middens. Recent summary papers by
the principal workers in this field include those by van Devender and Spaulding
(1979), van Devender (1977), Wells and Hunziker (1976), and Wells (1976). These
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analyses refer to vegetation/climate dynamics during the. past 30,000 years for
the Chihuahuan, Sonoran, and to a lesser extent the Mojave deserts, and for the
most part reflect only peripherally on our study area. However, recent work

by van Devender (1978) reflects on vegetation changes in the core of the Chi-

" huahuan desert in Mexico. This study, like most other pack rat analyses, reveals
that the pluvial woodlands of .west Texas and adjacent Mexico extended to much
lower elevations up to approximately 8000 to 10,000 years ago. They also show
that the desert was either displaced to even lower elevations and that edaphic
"refugia” occurred as a mosaic component within the woodland, or that the iden-
tity of the desert biota was the result of a combination of these factors.

Nonetheless, approximately 8000 years ago, the pack rat midden records document
a widespread, synchronous expansion of the desert biota at the expense of a
retreating and fragmenting woodland biota. Furthermore, as shown by the studies
documented by van Devender and Riskind (1979), special circumstances provided
for persistence of woodlands components as relicts where edaphic conditions

permi tted.

Evidence which reflects on biotic changes during late pluvial and early Holocene
times for the Sierra Madre Oriental and Coastal Plain portion of our area is
.still lacking. However, we can now speculate on these changes with perhaps a
bit more confidence. Succinctly, we can safely say that montane and woodland
forests expanded to lower elevations and into what are now less. hospitable

exposures.
i

Unfortunately, there is still precious -Tittle evidence for speculation. of changes
on the Coastal Plain in the Tamaulipan Biotic Province. Based upon fairly well-
documented changes in adjacent areas, we can safely speculate that the desertifi-
cation we now observe in the area is a fairly recent phenomenon and has been
greatly accelerated since colonization of and modification of the area by Europeans.
In all likelihood, many subtropical and tropical elements now extant further
south were still present in the late portion of the Quaternary and.early Holocene
in more northern areas. Halophytic and saline environments in the Coastal Plain
were very likely not much changed from the present. The peripheral Tamaulipan
thorn scrub zone which now occurs in south Texas and northern Mexico (Tamaulipas,
Nuevo Leon, and Coahuila) was most 1ikely similar to that which now occurs much
farther south in Mexico and was interspersed with a mosaic of more luxuriant

grasslands and mesquite savannahs.

And finally, we must recall also that the landscape itself has changed dramatically
during the past several thousand years. For example, the Rio Grande Delta, the
Barrier Islands, and the South Texas Sand Plain (the Llano Musteno) did not occur
as presently manifested. To be sure, the ambient environment in which the
Amerindians interacted was different. For example, we firmly believe that the

late Quaternary and/or the early Holocene environment in northern Mexico was
somewhat more favorable for subsistence and cultural development than is today's

landscape in that region.
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LATE PLEISTOCENE AND HOLOCENE MAMMALS FROM NORTHERN MEXICO
AND THEIR IMPLICATIONS FOR ARCHAEOLOGICAL RESEARCH

Ernest L. Lundelius, dr.

Introduction

The use of animal and plant remains from archaeological sites as a source of
environmental and cultural information has become increasingly important in
recent years. These materials are indicators not only of regional climate
and local environments but can also provide important information on the util-
‘ization of food animals, butchering practices, and the degree of seasonal
occupation of a site. When a temporal sequence is available, it is possible
to investigate the relationship between any changes in the environment and
changes in the associated human culture.

This paper is a review of the current knowledge of the late Pleistocene and
post-Pleistocene faunal history of northeastern Mexico. This area has particular
- significance because'it contains the present transition between the temperate
zone and the tropical zone. This raises interesting questions as to possible
changes in the position and nature of the transition during the last glacial
stage. Koopman and Martin (1959), on the basis of Recent faunal distributions,
suggest a stepwise transition from 22° latitude to 26° latitude for the lowlands .
east of the Sierra Madre Oriental. It also provides an opportunity to study
changes in three different physiographic areas--the Coastal Plain, the Sierra
Madre Oriental, and the Central Plateau--all of which are geographically close

and are at the same latitudinal zone.

'Pleistocene Assemblages

Late Pleistocene vertebrates are known from many areas in northern Mexico;
large assemblages are known from the following localities: San Josecito Cave,
Nuevo Leon (Cushing 1945; Findley 1953; Miller 1941; Hall 1960; Russell 1960);
Cueva del Abra, southern Tamaulipas (Dalquest and Roth 1970); and Gruta del
Palmito (known also as Bustamente Cave), Nuevo Leon (Furlong 1925). Other
occurrences of single specimens or small assemblages are reported from the
area of Saltillo, State of Coahuila (Furlong 1925). Clearly, the best known
of the late Pleistocene faunas are from the Sierra Madre Oriental or its foot-
hills. The faunas from the lowlands to the east are less well known. The
precise ages of the Pleistocene faunas are not known, but they are certainly
late Pleistocene and are probably representative of the fauna encountered by

the first humans that entered the area.

The assemblages from San Josecito Cave and Bustamente Cave have many elements
in common with contemporary faunas to the north in Texas and New Mexico. Most
of the extinct species from the Sierra Madre Oriental are known from late
Pleistocene faunas in the United States. The fauna as a whole most closely
resembles late Pleistocene faunas in the southwestern United States. Several
taxa of mammals, such as Nothrotheriops (a small ground sloth), Pepifoceras



34

(a goat-antelope), Stockoceras conklingi (an extinct antelope), and Navahoceras
fnicki (an extinct mountain deer), are confined to the Rocky Mountain region in
the United States. A number of species of birds, such as Merriam's teratorn
(Teratornis mewriami), Daggett's eagle (Wetmoregyps daggetti), errant eagle
(Neogyps errans), and Conkling's roadrunner (Geococcyx conklingi), are known
from Ranch La Brea and other localities in the southwestern United States.

The spectacled bear (Tremarctos §lornidanus) is found principally in the south-
eastern United States, but there are two records in Texas. One is from the
Ingleside locality in San Patricio County on the Gulf Coast (Kurten 1966;
Lundelius 1972). The other is from Laubach Cave in Williamson County in central

Texas (Lundelius and Davidson 1975).

. Many of the extant animals, such as the masked shrew (Sorex cinereus), the bog
lemming (Synaptomys cooperi), and the marmot (Mamota), are found in late
Pleistocene deposits in many localities in the southern United States. The
Mexican occurrences mark their southernmost known distribution. The southward
shitt of their ranges in the United States has been interpreted as an indication
of cooler and/or wetter climates in the past. This interpretation is probably
applicable to the Mexican occurrences of these species. :

" The assemblage at San Josecito Cave contains several species that do not occur
together today. The Recent distributions of Sorex ainereus and Synapifomys coopeni
do not overlap that of the Mexican vole (Microtus mexicanus), although those of

S. cineneus and M. mexicanus approach one another in northern New Mexico (Hall

and Kelson 1959).

The Pleistocene fauna of the Coastal Plain is less well known. Pleistocene
vertebrates are known from scattered localities, but few extensive faunas are
known. Many of the extinct forms, such as the mammoth (Mammuthus), are found

in many parts of Mexico and are not restricted to the Coastal Plain. Remains -
of glyptodonts have also been reported from a number of areas in Mexico (Alvarez
1965). Unfortunately, the age and specific identification of this material is
uncertain, and it is not yet possible to relate it to the material farther north

in the United States.

Pleistocene faunas of the Coastal Plain, like those of the Sierra Madre Oriental,
have extant species that occur today farther north. Dalquest and Roth (1970)

report the pocket mouse (Perognathus hispidus) and the grasshopper mouse (Onychomys
Leucogaster) from a late Pleistocene fauna at Cueva del Abra in southern Tamaulipas.
Neither species is known that far south today (Hall and Kelson 1959).

Farther north, in the Sierra de Tamaulipas, MacNeish (1958) has reported remains

of the beaver (Castor) and the tropical deer (Mazama), radiocarbon dated to between
9000 and 10,000 B.P. This represents a southward extension of the range of the
latter during the late Pleistocene. These two species do not overlap today (Hall

and Kelson 1959). |
Pleistocene mammals are known from the Central Plateau in Chihuahua, but no faunal
assemblages are known. In addition, the dates and specific identifications of

the known fossils are uncertain.
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The environmental interpretation of the Late Pleistocene vertebrate faunas of
northeastern Mexico is similar to that of late Pleistocene faunas of the south-
western United States given by Harris (1970) and Lundelius (1967). The south-
ward shift of northern forms, such as Sorex cinereus and Mamofa in the Sierra
Madre Oriental and of Castfor in Tamaulipas., indicates cooler and/or wetter
conditions during the late Pleistocene, as is the case in the United States.
Another point of resemblance is the association, both in the Sierra Madre
Oriental and the Coastal Plain, of species that do not occur together.

The Pleistocene fauna from San Josecito Cave contains Serex cinereus (masked
shrew), Synaptomys cooperd (bog lemming), and Microtus mexicanus (Mexican vole).
The distributions of the first two species do not overlap that of the last (Hall
and Kelson 1959). The fauna from Cueva del Abra in southern Tamaulipas contains
Onychomys Leucogaster (grasshopper mouse), Perognathus hispidus (hispid pocket
mouse), and Balantiopteryx Lo (Thomas' sac-winged bat) (Dalquest and Roth 1970).
The present distributions of the first two species do not overlap that of the
third (Hall and Kelson 1959). Another example mentioned above is the occurrence
in the Sierra de Tamaulipas of Mazama (tropical deer) and Castor (beaver) between
9000 and 10,000 years ago. This phenomenon has been found to be widespread
farther north (Hibbard 1960; Guilday, Martin, and McCrady 1964; Dalquest 1962;
Lundelius 1967) and has been interpreted as an indication of a Pleistocene
climate that lacked the seasonal extremes of the present and thus was more

equable.

It was apparently this different climatic regime that supported the highly diverse
Pleistocene fauna. This would have provided a correspondingly diverse food-resource

base for the early human hunters.

A difference between the late Pleistocene faunas of Mexico and the United States
that may have archaeological significance is the apparent scarcity of Bison in

Mexico, particularly on the coastal plain. Most of -the records of late Pleisto-
cene bison are in southern-Mexico, where much more archaeological work has been

carried out (Armenta 1959; Hibbard 1955).

Post-Pleistocene Fauna

The major event of the Pleistocene-Recent transition was the extinction of the

large mammals. Whether this was caused by human predation as claimed by Martin
(1967,1973), or resulted from climatic change as claimed by Guilday (1967), the
result was a narrowing of the faunal diversity, which lowered the food-resource

diversity for the early hunters.

Animal remains from post-Pleistocene sites in northern Mexico show that g]imatic
changes took place during this interval as they did in Texas_and NEW'Mex1cg. .The
principal change during this period was a drying and/or warming trend, as indi-
cated by the disappearance of Synaptomys coopeni (bog lemming), Sorex cinereus
-(masked shrew), and Mawmmota (marmot) from the Sierra Madre Oriental and of the
beaver (Castor) from Tamaulipas (MacNeish 1958). The disappearance of the pocket
mouse (Perognathus hispidus) and the grasshopper mouse (Onychomys Leucogasier)
from southern Tamaulipas (Dalquest and Roth 1970) is difficult to explain in

terms of climatic change.
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The overlap of Castor and Mazama in the Sierra Tamaulipas between 9000 and 10,000
years ago has already been mentioned. Their subsequent separation is consistent
with the hypothesis of increasing aridity or increasing seasonality of the rain-
fall. Beavers require a dependable stream discharge, and the brocket inhabits
thick tropical forests (Hall and Kelson 1959); both would be affected by any
climatic change that would reduce these two environmental factors.

The sequence established by MacNeish (1958) in the Sierra Tamaulipas suggests

that the post-Pleistocene climates in that area fluctuated somewhat, based on

the relative abundance of Mazama and the whitetail deer’ (0daco¢£eua) Mazama.

and Castor occur together in the Lerma phase (9000-10,000 years ago) at the end
of the Pleistocene or early Recent. During the period 5000 to 7000 years ago,
Mazama appears to be absent, probably indicating dryer conditions. From 5000

B.P. almost to the present Mazama occurs; but its frequency relative to Odocoilfeus

fluctuates.

No comparable sequence is known for the Sierra Madre Oriental, although some
information is available. Faunal remains recovered from Cueva de 1a Zona de -
Derrumbes (Epstein 1972) from the eastern edge of the Sierra Madre Oriental
indicate that, by 5000 years B.P., the fauna of this region was completely
modern. In addition, though the detailed analysis of the faunal remains is
~incomplete, there is no significant environmental change indicated through the

sequence 7000 to 10,000 years B.P.

No sequence of post-Pleistocene faunas is known from the Central Plateau. The
faunal remains from caves near Cuatrocienegas, Nuevo Leon, reported by Gilmore
(1947), indicate a completely modern fauna. The exact age of this material is
not known, but it is on the order of hundreds of years. The faunal 1list includes
Bison, which appears to have been uncommon in northern Mexico, although Baker
(1956) includes it in his Tist of living mammals of Coahuila.

The presence of bison in the Central Plateau, and its ‘rarity in deposits on the
Coastal Plain, suggests that the major route of bison dispersal into central
Mexico (where it is known from several Pleistocene localities [Armenta 1959;
Hibbard 1955]) has been the Central Plateau rather than the Coastal Plain. The
reasons for its rarity on the Coastal Plain are not known. The modern bison
(Bison bison) was rare in southernmost Texas and the coastal plain of Mexico
(Roe 1970), and no records of fossil bison are known from the southernmost part

of Texas.

Summary and Conclusions

Pleistocene and post-Pleistocene faunas from various areas of northeastern
Mexico contribute to a faunal history of this region. The late Pleistocene
faunas are clearly related to those in the western United States and are dif-
ferentiated into Coastal Plain and mountainous assemblages. These assemblages
have extant species that live today in cooler and/or wetter areas to the north.
There are some associations of extant species whose distributions do not over-
lap today. This indicates cooler and/or wetter, and more equable, conditions

during the late Pleistocene.
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Post-Pleistocene faunal changes indicate a warming and/or drying trend and the
appearance of greater seasona1ity in the climate. This trend was probably not
constant but had several minor fluctuations. The current data suggest that the
major southward dispersal route of Bison was through the Central Plateau rather

than the Coastal Plain.

None of the samples of faunal remains analyzed to date indicate strong seasonal
human occupation of a site. This might be expected at sites in areas that have
become increasingly arid during post-Pleistocene times.

The preceding account is incomplete because of inadequate data. Clearly, a better
chronology is needed for all three major physiographic areas of northeastern
Mexico, but to judge from published data, the Central Plateau appears to be the
most deficient in information. In addition, more data are needed regarding the
small-sized elements of the faunas. These are the most sensitive indicators of
environmental conditions. As mentioned earlier, the environmental implications

of the changes in the fauna at Cueva del Abra are not understood. Additional
faunas from more localities might lead to a better understanding of the environ-
mental changes, wh1ch would have implications for the archaeologist.
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LA CALSADA AND THE PREHISTORIC SEQUENCE IN NORTHEAST MEXICO

C. Roger Nance

Introduction

In 1965, the archaeological site of La Calsada was excavated as part of the
Northeast Mexico Archaeological Project; the research results were reported
in Nance (1971). The site is well-stratified and produced a sequence encom-
passing more than 10,000 years. This paper deals with the projectile point
and radiocarbon date sequence from La Calsada; the site stratigraphy; and

the results, in part, of a wear pattern attribute analysis of the artifacts.

The site of La Calsada is located not far from the city of Monterrey in the
Municipio of Rayones and the Ejido of Casillas, Nuevo Leon. Well into the
Sierra Madre Oriental, the site is on a high ridge overlooking the Rio Pilon
Valley at an e]evat1on of nearly 2000 meters. The karst topography is rugged,
with steep slopes interrupted both by cliffs and sink holes. The climate on
the ridge tops is temperate; and the flora, varying from pine forests to open
meadows, contrasts sharply with the desert vegetation of the Pilon Valley floor.

. The site is in a large sink hole, a cliff-surrounded depression, approximately
100 meters long. At the base of an overhanging cliff, the actual area of
occupation consists of sheltered, level ground, extending along the cliff for
about 20 meters. Talus slopes at both ends of this cliff and colluvium from
slopes above the cliff have merged to form the-site‘s deposits.

Five stratified deposits were identified at the s1te, and these constituted
the major excavation units. After excavation of an initial test pit and
several explaratory trenches, the site was dug in 2-m? units. Each of the
excavated units was dug in terms of the five major stratigraph1c units and

in 10-cm levels w1th1n each stratum.

Physical Stratigraphy

Each of the five strata varies horizontally from the protected rear of the
shelter to the front. Deposits in the rear tend not to evidence weathering
and to contain less talus than deposits beneath the drip line.

Unit 6. The lowest deposit at the site containing cultural material is
roughly 220-320 cm below the ground surface. It contains 20 to 40% talus

by volume, and the matrix varies from structureless silt to red-brown clay
with a coarse, blocky structure. Several large, angular boulders also occur

in the deposit.

Unit 5. Separated from Unit 6 by a sharp non-conformity, Unit 5 varies from
silt Toam to clay loam and by volume is 20 to 75% talus. It is situated 140
to 220 cm below the surface.

Unit 4. Unit 5 grades into Unit 4, and consistently contains less talus
than the underlying deposit. Unit 4 is 100 to 150 cm below the surface

and varies from clay loam to clay.
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Unit 3. An abrupt boundary separates Unit 4 from Unit 3, which is a black
loam-to-silt deposit with up to 90% talus by volume. The deposit is

situated 80 to 130 cm below the surface.

Unit 1-2. - The uppermost deposit, up to 90-cm thick, is a true midden deposit
consisting of talus, much of it fire-broken, and ashey silt.

Radiocarbon Chronalogy

Twenty radiocarbon dates, processed from smatl samples of charcoal, make the
site sequence one of the longest and best dated in North America. The dates,
uncorrected and based on the 5568-year half 1ife, are presented in Table 1.

The Cultural Sequence

The cultural remains at La Calsada are almost entirely of stone: tools,
whole and fragmentary; flakes; and other debris from the manufacturing
process. A total of 1041 Tithic artifacts was analyzed, and the stone tool
_ assemblage from each stratigraphic unit can be characterized briefly.

Unit 6. Half of the 217 artifacts from this early component are unifaces.
These can be divided into flake unifaces and larger uniface tools. In the
latter category, most are tabular chunks of shistose chert unifacially flaked
on one or more edges. Similar artifacts are commonly called scraper planes
in the western U.S. A few of these scraper plane-like unifaces are worked
around their peripheries to produce domed or ridge—backed forms. Flake
unifaces from Unit 6 tend to be amorphous; there is no evidence of a blade
industry, nor of patterned flake tool forms.

Bifaces from this deposit are diverse and, with the except1on of three thick,
ovoid knives, all are interpreted to be proaect11e points. The 20 proaect11e
po1nts which are complete or near]y so are generally short (averaging 3.8 cm
in length) and thick. Four points are quite small and leaf shaped; most of

the others are diamond shaped or are shouldered with contracting stems.

Graver spurs were found on Unit 6 artifacts; most are un1fac1a11y flaked

and situated on unifacially flaked tool edges.

Unit 5. Consisting of 267 artifacts, the Unit 5 assemblage resembles that

of Unit 6, although it is set apart by two diagnostic projectile point forms:
Lenma type and indented-base, stemmed points. These comprise 13 of the unit's
22 projectile points. The diamond-shaped or contracting stem points of Unit 6
are absent. Uniface forms are much the same, although the overall uniface
percentage decreases. One artifact category which shows a marked increase
from Unit 6 consists of roughly discoidal biface cores. Finally, there is a
marked increase in the relative frequency of graver spurs, and non-bifaces
decrease in size relative to Unit 6.

Unit 4. The Unit 4 assemblage is more difficult to summarize than those
discussed above. Only 107 artifacts were recovered, and a smaller propor-
tion are of diagnostic forms. Of 11 projectile points, most are small
with parallel-sided or contracting stems. A single Lewma point and a



Sample No.
Tx~707

Tx-706
Tx~-709
Tx-710
 Tx-708
- Tx-711
Tx=-765
Tx-768
Tx-764
Tx-767
Tx-769
Tx-766
Tx-354
Tx-770
Tx-771
Tx-353
“Tx~352
Tx-772
Tx-875
Tx-895

TABLE 1. RADIOCARBON DATES FROM LA CALSADA*

Provenience Years B.P.
Unit 1-2, L2 ** 580 + 60
Unit 1-2, L3 1050 + 80
Unit 3, L8 4400 + 90
Unit 3, L9 5400 + 100
Unit 3, L9 4310 = 90
Unit 4, L1 5710 = 120
Unit 4, L2 4460 = 120
Unit 4, L2 5940 + 160
Unit 4, L3 4790 = 90
‘Unit 4, L4 6520 + 150
Unit 5, L2 7040 + 180
Unit 5, L2 7990 + 130
Unit 5, L2 . 7920 = 190 -
Unit 5, L5 9310 + 160
Unit 5, L7 | 8610 + 100
Uﬁit 5, L7 9270 + 150
Unit 6, L2 9940 + 150
Unit 6, L2 9670 = 70
Unit 6, L5 10,640 + 210
Unit 6, + 130

L12-13 9550

* After Valastro and Davis 1970.

** |2 = Level 2, i.e., 10-20 cm level below surface of unit.

43

Years A.D./B.C.

A.D. 1370
A.D. 900

2450 B.C.
3450 B.C.
2360 B.C.
3760 B.C.
2510 B.C.
3990 B.C.
2840 B.C.
4570 B.C.
5090 B.C.
6040 B.C.
5970 B.C.
7360 B.C.
6660 B.C.
7320 B.C.
7990 B.C.
7720 B.C.
8690 B.C.
7600 B.C.
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Palmiflas type point were excavated. The percentages of unifaces and of
graver spurs decrease from Unit 5; but beyond these few generalizations,
little can be added. Most of the artifacts from Unit 4 are amorphous,
consisting of irregularly shaped spalls or flakes with unifacially or

bifacially flaked edges.

Unit 3. This component at La Calsada, like Unit 4, yielded roughly 100
lithic artifacts. Most tools and tool fragments are now bifaces, with
uniface tools comprising only 19% of the unit total. Projectile point
forms shift sharply, as for preceding components. Only three of the 20
points from Unit 3 are stemmed. Most are now ovoid or triangular, fitting
descriptions of the Tortugas, Abasolo, Catfan, and Matamoros types. Two.
side-notched points, the earliest from La Calsada, also came from Unit 3.

Unit 1-2. Almest all artifacts from Unit 1-2 are from the upper 30 cm of
the stratum. Shifts in artifact forms between Unit 3 and Unit 1-2 repre-
sent the most radical culture change in the site sequence. Also, since
radiocarbon dates suggest less than 1000 years for the Unit 1-2 occupation,
the 351 recovered artifacts certainly make this the most intensively occu-
_ pied period in the sequence. In terms of artifact morphology, artifacts in
all categories decrease in average weight; and new, very small artifact
forms are introduced, including side-notched arrow points and small biface
crescents. Manos also appear initially during the Unit 1-2 period.

Unit 5 and Unit 6 Artifact Attribute Analysis

In addition to classifying the La Calsada artifacts, a number of attributes
were described for individual artifacts (Nance 1971). Most attribute data

for Unit 5 and Unit 6 artifacts are included in Table 2. Listed for each
artifact are the form (artifact class) number, the artifact catalog num-

ber, the stratigraphic unit and 10-cm level within the unit (e.g., 6/15 =

Unit 6, 150-160 cm below the surface of Unit 6), weight (to the nearest gram),
and wear pattern data for tool edges and projections. Evidence for edge wear
was recorded by observing each edge under a low power (10X to 30X), dissecting-
type binocular microscope. Wear was recorded in terms of one or more of the
following classes: minor (M), edge crushing (E), fine hinge flaking (H),
polishing (P), grinding (G), and battering ?B). These edge wear classes are

defined as follows:

May not be the result of edge use; refers

to either small pressure flake scars extend-
ing unifacially from an edge or edge nicking;
also, prepared edges showing no edge altera-
tion are placed in this category.

Minor (M)

Polishing (P) A Luster on or adjacent to an edge or
projection. .

Edge Crushing (E) Refers to grinding and crushing in the
immediate vicinity of the edge, at times
producing a facet or "edge" surface up to
1 mm wide, at an angle to both adjacent

surfaces.



TABLE 2.

INDIVIDUAL ARTIFACT ATTRIBUTES, UNITS 5 AND 6

Catalog Unit/
Form No. Level Wt. Wear Proj.
67 9 6/15 21 E
67 144 6/14 95 H
67 482 €/9 29 M
67 611 6/6 35 EH
67 1090 6/2 16 M
67 1337 5/3 11 E
68 448 5/8 1 E
68 673 6/5 7 P
68 1112 5/7 8 E
68 1208 5/4 9 P P
68 1287 5/6 8 P
69 104 6/8 12 E
69 106 6/8 9 M
69 158 5/3 9 H
69 237 6/4 9 M
69 434 5/7 7 E
69 442 5/7 3 P
69 445 5/7 4 E.
69 659 5/3 5 M
69 787 6/3 12 E
69 807 5/7 19 E
69 958 5/7 2 P
69 1215 5/1 7 p
69 1289 5/6 10 E
76 755 5/9 42 EP P
P
E
77 846 5/1 15 P
81 94 6/8 21 EP
EP
82 485 6/9 10 EE
E
83 283 5/3 10 E P
M

Catalog Unit/
Form No. " Leyel Wt. MWeap Prod.
83 628 6/6 11 G
‘ P
P
83 753 5/9 12 E
E
83 1352 6/2 14 P
83 1360 6/3 7 E
86 47 5/4 12 M
86 277 6/3 19 M
86 529 6/10 42 M
86 596 6/2 2 M
86 599 6/2 38 H
86 610 6/6 38 H
86 666 6/5 12 M
86 681 6/3 44 PH
86 693 6/1 19 B
86 747 5/9 62 E
86 749 5/9 7 M
86 1021 6/4 26 M
86 1088 6/2 14 P GP
86 1104 5/7 29 M
86 1290 5/6 32 E
86 1350 6/2 22 M
87 52 5/4 49 E E
87 329 5/8 37 H EP
87 416 6/3 45 - EH EP
87 425 6/1 4 M
87 514 6/2 44 M EP
EP
87 615 6/6 21 E
87 710 6/2 62 B B
87 737 6/5 17 E
87 . 758 5/9 9 M G
G
G

14



TABLE 2. (continued)
Catalog Unit/

Form No. Level Wt Wear Proj.
87 766 5/4 14 M M
87 944 5/8 23 M
87 1006 5/4 4 E
87 1138 6/5 29 M
87 1207 5/5 8 M
87 1252 5/5 38 E
87 1361 6/3 20 H
88 274 6/3 87 M
88 419 6/3 32 PE
88 420 6/3 30 E
88 440 5/7 19 PE P
88 483 6/9 37 H
88 616 6/6 24 H
88 663 6/5 9 E
88 738 6/5 27 M
88 889 5/2 50 P
88 1139 6/5 32 E
89 271 6/3 a7 M

M
89 803 5/7 . 9 M EP
90 245 6/4 11 E
90 272 6/3 25 EH
90 444 5/7 12 EH
90 1349 6/2 18 H
91 530 6/10 55 E
91 662 6/5 12 E M
91 1022 6/4 12 M
91 1083 6/2 18 E
91 1131 6/5 24 M
91 1135 6/1 24 EH
93 1097 5/7 7 E
94 100 6/8 52 H
H

Catalog  Unit/

Form No. Level Ht. Uear Proj.

94 221 6/7 40 M
E

94 650 5/7 = 32 EH

94 797 5/1 18 H

. M

94 1284 5/6 23 M EP
P

95 417 6/3 52 H

95 512 5/2 7 E

95 564 6/2 10 E

95 792 6/3 25 M

95 929 5/5 25 E

95 1084 6/2 16 EH

95 1143 6/4 18 M

95 1149 6/3 8 M

95 11561 6/3 35 E

95 1316 6/2 66 EH

96 401 5/5 12 H

96 741 6/5 23 M

96 1024 6/4 49 E

96 1351 6/2 9 M

97 484 6/9 60 P EP

97 609 6/6 39 H

97 664 6/5 71 E

97 667 6/5 20 E

97 757 5/9 32 E

98 1261 5/5 19 E
E

99 16 5/5 9 M
E

99 18 5/5 1 M M
M

9v



TABLE 2. (continued)
Catalog Unit/
Form No. Level Wt Wear Proj.
99 35 5/1 2 M
99 75 5/6 11 m P
g9 78 5/6 1 P
99 162 5/3 6 E EP
99 223 6/7. 9 EP
99 238 6/4 5 M
99 408 6/4 9 M
99 447 5/8 15 M M
99 450 5/8 5 M
99 479 5/4 6 P
a9 601 6/2 5 H
99 618 6/6 8 M P
99 648 5/7 14 E
99 673 6/5 7 M
99 692 6/14 14 E
99 700 5/1 5 M
' P
99 745 5/2 9 E E
99 769 5/1 12 E
99 804 5/7 4 E
99 808 5/7 7 M ‘
88 817 5/10 15 M M
99 851 5/3 62 m
99 904 5/6 41 M P
99 906 5/6 14 M
99 934 5/5 11 E P
99 943 5/8 10 M M
99 952 5/8 7 M
99 953 5/8 6 P
M
929 997 5/4 3 M
99 1002 5/4 10 M
99 1008 5/4 7 M M
b

Catalog Unit/
Form No. - Leyel Wt Wear Proj.

99 1014 5/4 4 M
99 1016 6/4 16 E
99 1017 6/4 8 M
M
99 1048 6/6 8 M

99 1050 6/6 1 M E
‘ M
99 1128 6/5 1 M
M
99 1147 6/3 7 M
99 1227 6/4 13 E
99 1276 5/2 6 E
99 1304 5/7 8 M
99 1330 5/4 22 H
99 1333 5/4 2 M
100 1219 6/4 25 P
101 217 6/7 21 E
104 11 6/15 6 M
104 424 6/1 3 M
104 439 577 7 M
104 592 6/2 16 M
104 912 5/6 2 M
105 103 6/8 12 E
105 242 6/4 20 M
105 315 5/4 7 M
105 317 5/4 19 H
105 1023 6/4 25 E
105 1355 5/2 12 M

106 13 5/5 7 P P
p

106 15 5/5 9 M E
106 50 5/4 2 P
106 55 5/2 3 E
106 76 5/6 1 M
106 96 6/8 17 M
106 103 6/8 12 E
106 108 6/8 4 . M

Ly



TABLE 2. (continued)

Catalog Unit/
Form No. Level Wt. Hear Proj.
106 154 6/1 15 H
106 225 6/7 12 P
106 231 6/4 3 PG
. 106 248 6/4 6 E
M
106 249 6/4 5 M
106 285 5/3 7 M P
106 286 5/3 9 E
106 316 5/4 2 M
106 399 5/5 10 P EP
P
106 402 5/5 10 M
M
106 422 6/1 3 HE
10e 532 6/10 3 M
106 578 5/2 10 E
106 580 6/2 5 H
106 614 6/6 11 E EP
106 624 6/6 7 P
106 671 6/5 2 M
106 705 5/5 12 EP
106 708 6/2 6 M
106 713 5/4 13 E E
106 768 5/1 9 M
106 778 5/5 5 M
106 807 5/7 19 E
106 902 5/6 7 M
106 905 5/6 8 M
106 942 5/8 5 E
106 1013 5/4 4 P
106 1026 6/4 21 M
106 1122 6/5 17 E E
106 1140 6/4 4 M
106 1211 5/4 2 M P
106 1255 5/5 19 M EP

Catalog

_ Unit/
Form Noe. © Leyel Wt. Weayp Proj.
106 1320 6/1 73 E
106 1322 5/8 10 M
106 1331 5/4 17 M
106 1335 5/3 5 M P
: M
106. 1341 5/3 8 M
106 1358 5/2 26 M M
109 10 6/1 1 M
109 38 5/1 1 M
109 98 6/8 2 E
109 220 6/7 6 M
109 228 6/7 4 M
109 619 6/6 6 M
109 715 5/4 7 M
109 744 5/2 13 M
M
M
109 818 5/10 4 P
109 887 5/2 4 M
109 957 5/8 2 p
110 37 5/1 7 M
110 77 5/6 3 M
110 224 6/7 14 E
110 244 6/4 20 M
110 406 5/5 1 M
110 428 5/3 4 M
110 452 5/8 6 M
110 486 6/9 39 M
110 510 5/2 14 E
110 602 6/2 6 M
110 620 6/6 11 H
110 622 6/6 14 M
110 743 6/5 2 M
110 748 5/9 17 M
110 910 5/6 8 n

8t



TABLE 2. (continued)
Catalog Unit/

Catalog . Unit/
Form No. Level WE. Hear Proj. Form No. Level Wt. Wear Proj
110 913 5/6 3 GP 111 903 5/6 46 E
110 918 5/6 1 M 112 917 5/6 4 E
110 919 5/6 11 EP 112 1334 5/3 7 E
110 925 5/5 1 M 113 153 6/1 25 E EP
110 1018 6/4 1 M HE
110 1150 6/3 23 P 113 276 6/3 37 E H
110 1153 6/3 15 M M E
110 1256 5/5 13 E 113 1096 517 28 . H E
110 1357 5/2 5 P E

6t



30

Fine Hinge Flaking (H) Consists of very fine stepped hinge
fractures extending from an edge more
than 1 mm up an adjacent surface; it
seems indicative of repeated, light
battering from one direction.

Battering (B) Like fine hinge flaking, but hinge
flake scars are deeper and extend
farther from the edge.

Grinding (G) Small ground surface on section of
; used or prepared edge or projection.

Wear is recorded for edges and projections (graver spurs) which are inter-
preted to be chipped to a desired tool bit morphology (prepared), or simply

used and non-prepared.

Wear is described in terms of one or more of the above classes, and for each
used or prepared edge and/or projection on each artifact. (In Table 2, each
tool edge and projection is listed separately in respective columns.)

Table 2 includes 131 of the 267 artifacts from Unit 5 and 127 of the 217 from
Unit 6. Excluded from this table and from the analysis described below are
all thinned bifaces (knives, projectile points, unfinished bifaces) and thinned
biface fragments; all other artifacts which are clearly tool fragments; and
artifacts of forms which show only random, irregular flaking and no edge wear.
Artifacts which are summarized are flakes; tabular pieces of chert and irregular
spalls with bifacially flaked tool edges (Forms 67-69); unique bifaces (Forms
76-83); tabular plane unifaces (tabular scraper planes, Forms 86-94); non-
tabular plane unifaces (other scraper plane forms including ridged and domed
varieties, Forms 95-98); flake unifaces (Forms 99-101); irregular spall uni-
faces (Forms 104-106); used flakes (Form 109); used spalls (Form 110); and
other chipped stone tools (Forms 111-113). The above categories are all
described in detail in Nance 1971; all Unit 5 and 6 artifacts of the above-

specified forms are included in Table 2.

In earlier portions of this paper, several summary statements were made

which now can be supported statistically. Artifacts in Unit 5 tend to be
lighter than those from Unit 6. The 131 artifacts from Unit 5 in Table 2
have an average weight of 12.23 grams; those from Unit 6 average 21.12 grams.
The difference between these averages was assessed using the two-group pooled
t test (Snedecor 1946:80-82), and was found to be significant (t = 3.09, for
256 d.f., p = .005). That is, the probability that the difference between
the sample averages could be produced by drawing the samples at random from

the same normal population is less than .005.

It was also noted above that projections (graver spurs) were more common in
Unit 5 than in Unit 6. In Table 3, this difference is assessed using the
Chi-square test. Artifacts with one or more projections are compared by
unit to those with no projections. Again, the difference is highly signif-

icant.



TABLE 3. PROJECTIONS BY UNIT, UNIT 5 AND 6 ARTIFACTS

Frequency Artifacts with
Expected F. One or More Artifacts with
Cell Chi 2 Projections ~ No Projections Total
Unit 5 44 87 131
Artifacts 31.48 99,52

4,98 1.58
Unit 6 18 109 127
Artifacts 30.52 96.48

5.14 1.62
Total 62 : 196 258

Table Chi-Square = 13.32, for 1 d.f., p = .001

TABLE 4. FINE HINGE FLAKING BY UNIT, UNIT 5 AND 6 ARTIFACTS

Frequency Artifacts with Artifacts without
Expected F. Fine Hinge Fine Hinge
Cell Chi 2 Flaking Flaking Total
Unit 5 9 122 131
Artifacts 16.76 114.24

) : 3.59 .53
Unit 6 24 : 103 127
Artifacts 16.24 110.76

' 3.71 .b4

Total 33 225 258

Table Chi~-Square = 8.37, for 1 d.f., p = .01.
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Wear pattern distributions also differ between units. Fine hinge flaking
is present on a greater proportion of Unit 6 artifacts than those from

Unit 5, and the difference is significant (Table 4). The reverse is true
for polishing. Relatively more Unit 5 artifacts have polished edges and/or

projections than those from Unit 6 (Table 5).

Other findings are consistent with the inter-unit differences described above.
Polishing and projections are more common in Unit 5 and, combining artifacts
from both units, polishing is relatively more frequent on worn projections
than edges. The reverse holds for fine hinge flaking (Table 6). Unit 6
artifacts are heavier and show more fine hinge flaking; taking artifacts

from both units together, artifacts manifesting fine hinge flaking are
heavier than the rest, and the difference is significant (X weight for arti-
facts with fine hinge flaking = 29.88 grams; X weight for other artifacts =
14.66 ‘grams; t = 3.53, for 256 d.f., p = < .005). Artifacts with polishing
have a lower average weight than non-polished artifacts, but the difference

is not significant (polished artifact X = 15.11 grams; non-polished X = 17.02
grams; t = .54, for 256 d.f., p = < .50).

. The difference in average weights for artifacts with fine hinge flaking versus

others also holds for each unit sample individually, although the difference
is significant only for Unit 6 specimens (X weight for Unit 6 artifacts with
fine hinge flaking = 33.21 grams; X weight for other Unit 6 artifacts = 18.30
grams; t = 2.29, for 125 d.f., p = < .025).

Extra-Site Relationships

La Calsada artifacts segregate into five temporally discrete components, with
minimal inter-unit mixing, as confirmed by three independent indices: non-
overlapping radiocarbon dates, the physical stratigraphy of the site, and
pronounced unit-by-unit shifts in artifact form and attribute distributions.

It remains, then, to discuss the significance of this sequence, specifically
to northeast Mexican prehistory and generally to that of North America.

Unit 6, radiocarbon dated between 8900 and 7500 B.C., is partially contemporary
with both the Folsom complex and Eastern fluted-point complexes. The Unit 6
component does resemble these complexes, with a high percentage of uniface
tools and graver spurs. Generally, however, it seems dissimilar; blade tools
and fluted points are absent, and its small, thick contracting stem points

seem without parallel. The Lake Mohave assemblage (Amsden 1937), possibly
contemporary, may be remotely related to that of Unit 6. Both assemblages
include contracting stem projectile points and thick unifaces. Beyond this,
however, there are many points of contrast. With or without components which
are both similar and contemporary, Unit 6 remains important. It indicates a
prehistoric time depth for northeast Mexico comparable to that of other regions
in the New World; and, generally for North America, suggests greater cultural
heterogeneity before 8000 B.C. than established by previous research.

Data from Unit 5 are more easily comprehended. Lewma and stemmed, indented-
base points are well-dated projectile point forms which, over much of North
America, fall into the Unit 5 time range of 7500 to 5000 B.C.. Contemporary



TABLE 5. POLISHING BY UNIT, UNIT 5 AND 6 ARTIFACTS

Frequency Artifacts Artifacts
Expected F. with without
Cell Chi 2 Polishing Polishing Total
Unit 5 36 95 131
Artifacts 28.43 102.57

2.02 .56
Unit 6 20 107 127
Artifacts ‘ 27.57 99.43

2.08 .58
Total 56 ' 202 258

Table Chi-Square = 5.24, for 1 d.f., p = .05.

TABLE 6. POLISHING AND FINE HINGE FLAKING BY EDGE AND PROJECTION,
UNIT 5 AND 6 ARTIFACTS

Frequency
Expected F.
Cell Chi 2 Edges Projections Total
Fine Hinge . 34 1 35
Flaking 21.13 13.87
7.84 11.94
‘Polishing 30 41 71
42.87 28.13
3.86 5.89
Total 64 42 106

Table Chi-Square = 29.53, for 1 d.f., p = .0001.
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components in northern and eastern Mexico include those of the Lexrma phase
of the Sierra de Tamaulipas (MacNeish 1958); those of the Ajuereado and E1
Riego phases of the Tehuacan Valley, Puebla (MacNeish et af. 1967a,b); and
the second occupation of the San Isidro site (Epstein 1969). This last-
mentioned site is close to La Calsada, on the Gulf Coastal Plain, and is
located 40 miles east of Monterrey. It is beyond the scope of this paper
to present any detailed comparisons. Closest resemblances, however, are
with the Tehuacan Valiey phases, especially because of marked parallels in
uniface tool and projectile point forms. Least comparable is the nearby
San Isidro component, with its many Plainview points, CLear Fork gouges,
and crude bifaces. While seemingly paradoxical, these data probably relate
closely to the environmental diversity of northeast Mexico as it existed at
the end of the Pleistocene. Unit 5, La Calsada, and the Tehuacan Valley
components probably represent a single montane adaptation in terms of the
local food quest and in terms of the manipulation of other Tlocal resources
such as wood and available lithic materials.

The Unit 4 component cannot be linked to any published phase or component in
Texas or Mexico, although the predominance of small stemmed projectile points
is characteristic of contemporary phases of the Tehuacan Valley sequence and

- also of contemporary strata from Eagle Cave in the Amistad Reservoir (Ross
1965). Unit 4 is differentiated from Tehuacan Valley components by its
apparent lack of agriculture and the absence of food grinding stones. Where-
ever its relations lie, the Unit 4 component may be unique, at least in the
states of Nuevo Leon and Tamaulipas, in terms of radiocarbon dates, projectile
point forms, and associated artifacts. This could reflect population decline
during an arid Altithermal period (Nance 1972).

Unit 3 material might best be understood in terms of what MacNeish et al.
(1967b:239-240) have named the Abasolo tradition, probably dating between
3700 and 1000 B.C. in northeast Mexico, and including the Nogales, La Perra,
and Almagre phases of the Sierra de Tamaulipas sequence; components from
Cueva de la Zona; many surface components from northern Nuevo Leon and
Tamaulipas and the Tower Rio Grande region of Texas; and the Unit 3 com-
ponent of La Calsada. Typical are triangular and ovoid projectile points,
biface disks, and gouges. Many details of the Abasolo tradition remain
poorly understood, including inter-component differences which represent
culture change through time and those which suggest geographical cultural

diversity. v

The Unit 1-2 component closely resembles the latest material from Cueva de la
Zona de Derrumbes (McClurkan 1966), with arrow points which belong to the
Fresno, Staw, and Toyah types. Thin biface crescents are also common to
both components. At the same time, comparisons with other site components

in northeast Mexico suggest considerable diversity, perhaps more so than

for any other prehistoric period. Arrow point forms are the primary mani-
festation of this diversity, which can be seen when comparisons are made,

for instance, with Cueva de Candelaria (Aveleyra, Maldonado-Koerdell, and
Martinez 1956) to the west and Sierra de Tamaulipas material to the south.
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Conclusions

Chronologically, La Calsada represents the entire known prehistoric sequence

of Nuevo Leon. Its earliest component is unique, and may represent an initial
adaptation which became traditional in much of the Sjerra Madre Oriental,
extending southward as far as the Tehuacan Valley, and persisting at La Calsada
through Unit 5 occupation. Most characteristic of this tradition is a diversity
of thick uniface tool forms--domed, ridged, and tabular--and small projectile
points which are stemmed or leaf-shaped.

Culture change between Units 5 and 6 is manifested both through changing
projectile point forms and in a general shift in artifact weights and graver

spur and wear class proportions.

The wear pattern analysis was carried out in 1970, before recent widespread.
interest (e.g., Tringham et af. 1974; Keeley 1974), in order to ascertain if
edge alteration classes could be found through microscopic observations which
co-varied with large-scale morphologic attributes (Tringham et af. 1974:173).
A1l artifact observations were made with specimens grouped only by form
(morphological class); the author is aware of no biases which could have
~-produced the inter-unit differences described above. This study supports
-the hypothesis that microscopic evidence of edge alteration can be studied

as one index of culture change. Another question is whether or not these
presumed wear pattern shifts represent changing artifact functions. One fact
established through experimental studies since 1970 is that edge use can pro-
duce the edge alteration classes described in this paper (Tringham et af. 1974;

Lawrence 1979).

It seems likely that different proportions of polishing and fine hinge flaking
on edges and projections (Table 6) reflect different functions for the two tool
bit forms. On the other hand, the higher proportions of fine hinge flaking
(also described elsewhere as step flaking) on Unit 6 relative to Unit 5 edges,
and on heavy as opposed to 1ight tools, are not so easily explained. The greater
tool weights might have caused more extensive edge damage, while tool functions
remained constant. Tringham et af. (1974:191) found that steeper edge angles
resulted in more step flaking. Another explanation, then, is that heavier
artifacts, being thicker, in fact have steeper edge angles (the attribute

was not recorded for La Calsada specimens), and that this alone produced the
wear pattern differences. Finally, there is the matter of artifact weight
itself. Weights could have been reduced by selection of smaller spalls in
order to accommodate changing functions. On the other hand, the inter-unit
weight shift could be due to a changing 1ithic technology, or even to a

change in quarry location and/or raw material availability. A change in
Tithic technology does not appear to have been a factor. At least, through
detailed typological comparisons, no evidence could be found of increased
flaking reduction for Unit 5 artifacts (Nance 1971:353-354). While the
question is complex, it can be said that, in all probability, one or more

of these factors was operating, and that definite changes are represented

in the 1ithic assemblages--beyond those associated with projectile point

forms,

Viewing the Unit 5 assemblage from a regional perspective, differences
among La Calsada, San Isidro, and Sierra de Tamaulipas components dating
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between 7500 and 5000 B.C. indicate that cultures on this time level had
already adapted to the environmental diversity of northeast Mexico. To
recapitulate for later occupations: Unit 4 material represents a unique
excavated component for the area, while Unit 3 artifacts fit the Abasolo
tradition, a tradition which covered much of northeastern Mexico after
3700 B.C. Unit 1-2, with both a marked increase in artifact frequency
and a sharp decrease in artifact size, signals profound culture change, a
change also reflected in new cultural heterogeneity for this latest pre-
historic period in northeast Mexico.
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THE ARCHAEOLOGY OF LA CUEVA DE LA ZONA DE DERRUMBES (NL 92):
A BRIEF SUMMATION AND SUGGESTIONS FOR FUTURE RESEARCH

Burney B. McClurkan

Abstract

The artifact sequence from NL 92 represents an occupation spanning the last 5000
years. This sequence shows some similarities to areas to the north (Amistad
Reservoir) and east (Tamaulipas). Future research should be directed toward
establishing more concrete cultural ties between these areas and also demonstrat-
ing the possible cultural uniqueness of river valley and adjacent coastal plain

occupation.

Introduction

This report presents a summary of the cultural data from La Cueva de 1a Zona de
_ Derrumbes (University of Texas site number NL 92) and comparisons of that infor-
"mation with sequences from other areas. Possible future research projects are

also discussed.

This site was excavated as part of the Northeast Mexico Archeological Project,

funded by the National Science Foundation and directed by Dr. J. F. Epstein of

the University of Texas. As part of this project, archaeological survey was

~ undertaken in summer 1963 by Glen S. Greene and Burney B. McClurkan. - This survey
had as its primary goal the location of caves and/or rockshelters which would

contain cultural deposits suitable for establishing a chronological cultural

sequence for the area. '

NL 92 was first located by Epstein in fall 1962 at the end of a brief survey
period. In early summer 1963, Epstein, Greene, and McClurkan tested the site
prior to the more extensive survey planned for the surrounding area. A 3 X 8 ft
test trench was excavated, and the results were sufficient to recommend further
work. The excavation was subsequently carried out from September to December
1?63. Further work was done at the site by Epstein in 1964 and is reported
elsewhere.

Due to limitations of time and space, the complete artifact sequence will not
be described here. The material to be dealt with in this paper consists
primarily of the major point types. These types formed the basis of the organ-
ization for cultural zoning in the initial thesis (McClurkan 1966) and consist
of types previously described by Suhm, Krieger and Jelks (1954).

Location and Appearance

La Cueva de 1a Zona is located in the valley of Rio Santa Rosa in the southeastern
part of Nuevo Leon, Mexico. The Linares-Galeana-San Roberto Highway runs through
the valley and, at the 31 kilometer mark, west of Linares, the cave is visible to
the south almost directly across the valley from the highway.
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The terrain is precipitous in the vicinity of the site, broken occasionally by
smooth upland terraces which are now used for grazing cattle. The rockshelter
itself has been eroded from a cemented Timestone talus of Upper Cretaceous age
(Carta Geologia 1960), and is situated immediately beneath the uppermost of

two terraces of the Rio Santa Rosa.

The shelter is about 175 feet wide and not more than 25 feet deep at its deepest
point, being, for the most part, 10 to 20 feet in depth, and roofed by a gently
arched overhang with a maximum height of about 50 feet. The floor of the shelter
slopes downward slightly from front to back, the highest portion being in a Tine
directly below the edge of the overhang. Large rocks, apparently roof fall, lay
in the center front of the cave. A talus slope extends some 40 feet down from
the crown of the floor at an angle of approximately 45°.

Two areas of the cave are affected by water drainage, but they dry quickly.
Water drips directly onto the floor crown from the overhang, but does not drain
into the interior of the cave. Seepage from the terrace above moistens the
floor at the back wall in a strip two or three feet wide.

During the summer, fall, and early winter of 1963, the cave floor was covered
with a fine, powdery dust to a depth of about six or eight inches. The follow-
. ing spring, however, the entire floor was damp. This seasonal dampness precluded

the recovery of perishable materials.

Excavation and Internal Structure

Although various excavation tactics were involved in the 1963 season, the largest
portion of the site examined was dug in a series of nine 5-ft2 units, in three-
inch levels. Once the relatively high artifact yield was seen, it was felt that
excavation in three-inch units might better delineate and clarify the artifact
sequence than using grosser units. This judgment was- made in view of the lack

of detectable, natural soil strata. This major block of the excavation was
removed in 22 three-inch levels. All references in this paper will refer to

this major block, unless otherwise stated.

The culture bearing soil rested on a bed of gravel. The gravel was. sorted,
which would indicate deposition by relatively siow moving water. The upper

few inches were marked by interfingering, thin lenses of dark soil which had

a clayey consistency. This zone of juncture between the gravel and the dark
soil was carefully investigated, but was found to be devoid of cultural material

or evidence of any faunal activity.

This gravel stratum was subsequently trenched by Epstein in 1964. It was some
five feet thick, and underneath was a lower cultural deposit. The material
from this lower deposit will be described by Epstein, but it should be noted
that radiocarbon dates from the Tower cultural stratum were essentially the
same as those from the lower levels of the upper cultural zone. The lower
zone apparently consisted of three occupations, which are dated as follows:
Occupation I (the uppermost of the three), 4880 = 120 B.P. (University of
Texas Radiocarbon Laboratory Number, Tx 254); Occupation II, 4744 + 120 B.P.
(Tx 237); and Occupation III, 4950 + 160 B.P. (Tx 235). The Towest levels in
the upper cultural zone yielded a date of 4840 = 220 B.P. (Tx 150).
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Archaeological Zoning and Cultural Periods

By far the most predominant class of artifacts recovered throughout the occupation
is that of projectile points, which denotes some emphasis on hunting as a means of
Tivelihood (see Table 1). Grinding stones are also found throughout the deposit,
which would signify preparation of plant foods.

NL 92 contains a series of five cultural periods. These are delineated as
archaeological periods I through V (earliest to latest). Since there were no
clear breaks in the cultural material in this site--such as sterile layers of
dirt--the division of archaeological periods is, by necessity, arbitrary. In
this case distinctions are determined not on the first and/or last appearance
of artifact types, but on maximum occurrences of groups of items, and without
specific regard to point types represented within those divisions. Examination
of the division of artifact frequency displays a sequence of early lanceolate
forms, with stemmed and notched forms later (Table 2). The five periods appear
to represent three peaks (Periods II, ILI, V) of three different morphological
occurrences. One (IV) constitutes a strong period of transition wherein no
specific form shows marked dominance. The fifth period (I) marks the earliest
of the cultural material and is unique in that it contains a very early occur-
rence of extremely small projectile points. It also represents a longer span
-of time, yet contains very few artifacts.

Only one grouping, the Abasolo-Catan types, does not display any specific
temporal significance. The Abasolo-Catan do display a shift from smaller to
larger, early to late, but this cannot be defined except in very gross terms.
This configuration appears to be the reverse of size relationships of Abasolo-

Catan in other areas.

Period 1: 2800-1500 B.C. (Levels 19-22). This period is characterized by very
small triangular and teardrop-shaped projectile points of Catan Varieties III
and IV, Tortugas Variety II, and Lemma-like points. In connectien with these
dart points is the almost complete absence of any other artifacts. These pro-
jectile points are within the size range generally stated for arrow points, and
although this could be an extremely early appearance of the bow and arrow, a
comparably early appearance of this form of weaponry is not reported from other
areas. In addition to projectile points, only two other artifacts are present:
a Form C knife and an ovoid thick biface. Quartz crystal was present through-
out the periad, but not as abundantly as later. ’

Period II: 1500-700 B.C. (Levels 15-18). In this period, the introduction of
the larger lanceolate dart points and the largest numerical occurrence of
lanceolate forms is noted. Also included is a sample of all lanceolate types
which were recovered from NL 92. The lanceolate types occur as follows:
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TABLE 1. DIVISION OF NL 92 DEPOSIT INTO CULTURAL PERIODS
A1l Artifacts Projectile Points
Total No. Total No. Total No. Total No.
Period Level - Per Level Per Period Per Level Per Period
1 77 60
2 77 68
v 3 124 463 101 387
4 113 97
5 72 61
6 54 41
: 7 46 30
IV 8 29 163 14 108
' 9 34 23
10 24 12
11 30 26
111 12 46 155 39 115
13 19 13
14 36 25
15 70 52
16 87 62
11 17 21 201 13 135
18 23 ' 8 '
19 5 2
20 8 2
I 21 7 24 2 9
22 4 3
TABLE 2. NUMERICAL DISTRIBUTION OF MORPHOLOGICAL SEQUENCE IN CULTURAL PERIODS
Period_ v
Form I 11 111 IV ]
Lanceolate
Arrow 2 157
Dart 8 127 59 48 53
Stemmed
Arrow 0 0
Dart 0 10 50 22 4
Notched
Arrow 4 143
Dart 0 0 6 32 30
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Large Lanceolate - Small Lanceolate
Torntugas 76 Catan 13
Abasolo 9 Matamoros 2
Kinney 6 Lerma-Tike 1
Pandora 8
Regugio 1
Miscéllaneous

Triangular I-III 5
Miscellaneous

Lanceolate 6

Tortugas points are the largest numerical sample of the lanceolate forms (and
also of all dart point types) recovered from NL 92. Period II marks the peak
gccurrence of the Tortugas, which disappears completely at the beginning of
-Period IV.

Stemmed points begin to occur in the mid levels of Period II, including all Gary
points (3), all of Provisional Type VI (2), and the first Shumla points (3). The
largest sample of all knife forms (30) is represented in Period II, as well as

the largest sample of miscellaneous bifaces (19) recovered at NL 92. A piece of
sharpened antler and a spatulate bone tool constitute the only non-lithic arti-
facts. Non-artifact material includes. abundant quartz crystal, but 1ittle hematite.
The marked increase in total artifacts over the preceding period, and the relatively. -
large number of dart point types, indicate a great deal of activity in the site

through this time. -

Period 11I: 700 B.C.-A.D. 100 (Levels 10-14). The maximum popularity of stemmed
dart points occurs in this period, primarily with the Shumfa and Carrollion types:
The Abasolo-Catan group shows a very slight numerical increase, but the Tortugas
type diminishes greatly, and the upper part of this period shows the earliest
appearance of notched dart points. -

Stemmed Lanceolate Notched
Shumta 41 Tontugas 17 6
Carrollton 6 Abasolo-Catan 27 |
Miscellaneous 2 Redugio 2

Others 10

A11 knife forms are represented, but the number of specimens is greatly reduced
(12), as is the number of miscellaneous bifaces (7). Four bone tools (needles,
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spatulate tools, one bead) and a shell pendant constitute the non-Tithic artifacts
from Period III. Both quartz crystal and hematite are relatively abundant, and
seven mussel shell fragments were recovered. The time represented by Period III
saw no decrease in general activity, but the popularity of the Tortugas waned; and
the numerical decrease of the Tortugas is coeval with a numerical increase in the

Shumla type.

Period IV: A.D. 100-800 (Levels 6-9). This period may be characterized as a time
of general transition. It displays a diminishing popularity of stemmed dart point
forms, increasing popularity of notched forms, and the first appearance of arrow
points (& specimens) in the uppermost level. Period IV has more dart point types
represented than any other, although not as many dart point specimens as Period II
or III. The notched Ensor dart point (11) is introduced in the upper two levels.
There is a marked increase compared to Period III in the number of knives (26),
with all forms represented; the first hafted blades (3) appear in the upper levels.
Miscellaneous bifaces show a slight numerical increase over Period III (9). Five
bone artifacts (awls, beads, spatulate tools) and one shell bead are the non-lithic
artifacts. A ground stone pestle was recovered from the upper level. Crystal and
hematite are both abundant in Period IV.

Period V: A.D. 800-? (Levels 1-5). This is the arrow point horizon. In contrast
to the six arrow points in the upper level of Period IV, the Towest level of
Period V has 24 arrow points. The most popular dart point form is notched; but
the overall number of dart points is much diminished, apparently as an effect of
the advent of the bow and arrow. All1 crescentic blades are in this zone, and the
hafted blades which appeared late in Period IV continue into Period V.

Anow Points

Notched - Lanceolate
Toyah 139 Fresno 127
Other ' -8 Other 32
Parnt Poinis
Notched Lanceolate
Enson 26 Matamonros 28
" Prov. Types Abasolo-Catan 7
I and 11 2
Kinney 1
Miscellaneous 2
Lerma-1ike 1
Stemmed: 4
- Pandora 1

Other 12
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A1l other bifacially flaked specimens practically disappear. Five bone tools

(awl, spatulate tool, needles), two sharpened antler fragments, a drilled bear
tooth, and two shell artifacts constitute the non-lithic tool inventory. Six

shell fragments were recovered; and both crystal and hematite are present, but
seem to be slightly less abundant than in Period IV.

Discussion of Cultural Periods

Period I contains very few artifacts, and most of them are very small dart points.
This pattern of small dart points at a comparable time is not known by the author
to occur in other areas.

Period II contains the largest number of dart points (135), and a large number
of other chipped stone artifacts (49). Period III also has a large number of
dart points (115), but the number of other chipped stone artifacts is strongly
reduced (21). Period IV has almost the same number of dart points (108). The
number of dart point types shifts, however: 17 types in Period V; 30 types in
Period IV; 16 in Period III; 16 in Period II; and 5 in Period I.

. The arrival of the bow and arrow very late in Period IV, or more 1likely near the
beginning of Period V, makes the arrow point the dominant artifact class from.
NL 92--306 arrow points compared to 86 dart points and 30 miscellaneous bifaces.
While there is no evidence that the basic hunting and gathering economy was

altered, there is some shift in 1ithic forms through these periods.

The series presented here covers a time period which would equate with the Middle
Archaic through the Neo-American in Texas, on the basis of radiocarbon dates and
artifact sequence. Two factors suggest that the population which occupied NL 92
for an extended period of time was composed of closely related groups of people:
(1) the tendency toward diminution in projectile point size, especially in
Periods I through III, and to some degree throughout the deposit; and (2) the
abundance of quartz crystal and hematite, substances not native to the immediate
area, which appear throughout the deposit. It would appear that these two phenom-
ena are localized patterns. In neighboring areas, dart points are of generally
larger size. Quartz crystal is reported as being employed by man or occurring

in his habitation sites very little, if at all, from nearby areas. In spite of

a lack of artifacts of quartz at NL 92, this material evidently fulfilled some
practical function, since innumerable flakes of crystal were found.

The large number of distinctive dart point types, whose occurrence and relationships
are generally coeval in time with other areas, strongly argues for similar peoples
living over a large area, or for the diffusion of ideas and material. Other
patterns seen in the artifacts and their relationships at this site, however,
would belie the idea of a population of ¢losely related groups. An excellent
example of this is the Shumfa dart point sample. This is a distinctive dart point
type because of its form and, also, at NL 92, because over half the specimens of
this type are manufactured from white flint. The present inhabitants know of

none of this material in the area of NL 92. It does occur west through the moun-
tains. White flint is apparently the only type native to that area. This is the
most 1ikely source of the NL 92 material. Also at NL 92, at the time Shumla dis-
places the other types (Period III), other unique 1ithic and non-lithic artifacts
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occur. Also during this period, knives and other large bifaces decrease. The
artifact configuration before and after the maximum Shumfa occurrence (that is,
artifacts in Periods II and IV) is similar, except for the preponderance of
the large lanceolate sample in Period II; the intervening Period III is quite
different from them. The Shumfa type is quite common to the north in the
Amistad area, being most common around the Pecos-Rio Grande confluence. The
type is also reported from Coahuila to the west of NL 92. It is not reported,
however, in Tamaulipas to the east of NL 92. It should be remembered that
there has been no archaeological investigation between the Sierra Madre in the
NL 92 region and the Sierra de Tamaulipas, so it is entirely possible that the
point type is present on the coastal plain to the east of the Sierra Madre.
The nature of the occurrence of the Shumfa type at NL 92 might suggest a
period of eastward expansion of peoples, or a diffusion of ideas from the
upland plateau into the Sierra Madres.

It may well be that there is more evidence for diffusion of ideas and/or the
migration of peoples at NL 92, but until more work is done in the western part
of Nuevo Leon and southern Coahuila, questions concerning this will have to go
unanswered. Unfortunately, almost all questions of relationships with areas
to the west will have to be left for further investigation.

The region to the east, Tamaulipas, is well documented in regard to artifact
content and the relative internal occurrence of artifacts. The chronological
sequence proposed by MacNeish (1958), however, does not appear to be on as
firm ground as either the sequence of dates from NL 92 or what can be definitely
stated in regard to the Amistad area. Although there are not many dart point
types which are shared between NL 92 and Amistad, the well-documented relative
occurrence of the Shumfa and Enson dart points and the arrow points would indi-
cate that the rest of the sequence was probably chronologically comparable.

The sequence of artifacts from Tamaulipas shows a larger number of shared
projectile point types and some correspondence of dates, but some of the
shared types appear much earlier in MacNeish's (.ibid.) sequence than at NL 92;
Zgrther investigation is needed to clarify this disparity (see Tables 3 and

Recommendations for Further Research

The current need is for Ffurther intensive archaeological survey in northeastern
Mexico. Any number of problems may be formulated for this research, and the
items included here are by no means all-inclusive.

Previous surveys in the area have been either of limited orientation or, as in
the case of the 1963 survey, directed primarily toward the location of parti-
cular kinds of sites; i.e., rockshelters or other sites 1likely to contain a
relatively long cultural sequence, in order to establish a tentative cultural
chronology. Considering the nature of these surveys, it is likely that signif-
icant data was overlooked or by-passed which might be discovered by more
intensive survey in the same areas.



COMPARISON OF PROJECTILE POINT SEQUENCES, AMISTAD RESERVOIR AND NL 92

TABLE 3.

Cueva de 1a

Centipede and

Zona,, NL 92

Coontail Spin Damp Caves Eagle Cave
(Ross 1965)

(Johnson 1964) (Nunley, Duffield (Epstein 1963a)

Devils Mouth

C14 Dated

and Jelks 1965)

Arrow

Arrow Points

Arrow Points

Arrow Points

A.D. 1000
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* From MacNeish 1958:Table 30

TABLE 4. CULTURAL SEQUENCES FROM TAMAULIPAS*
Phases of Phases of Phases of
Dates Sierra de Northern Southwestern
Tamaulipas Tamaulipas Tamaulipas
-1957
Los Angeles Panuco Brnsv1{ San Antonio
A.D. 1000 Flores Catan Barril| San_lLorenzo
La Salta '
0 | _Eslabones Abasolo Palmillas
1000 B.C. Laguna
: Mesa de Guaje
2000 B.C. Almagre Guerra
Repelo Flaco
3000 B.C. La Perra
Ocampo
4000 B.C.
Nogales Nogales
5000 B.C.
6000 B.C.
Infernillo
7000 B.C.
Lerma
8000 B.C.
9000 B.C.
10,000 B.C.
11,000 B.C. | Diablo
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Excavation at La Calsada (Nance 1971) indicates some differences in cultural
sequences from adjacent river valleys. The significance of these differences
needs explanation and clarification.

It is suggested that research be directed toward the location of non-shelter
sites within previously examined areas, with more concentrated effort devoted
to the more westerly portions of those drainages. Combined with this, inten-
sive survey should also be done in the coastal plain areas of these same river
drainages. Correlation of plains sites and valley deposits should be possible,
and comparative information regarding adaptive processes to the differing
environmental situations forthcoming. In addition to adaptive responses
culturally, efforts should be made to recover adequate human osteo]og1ca1
samples to determine population affinities.

Specific research should be directed toward the determination of agricultural
practices on the coastal plain. Since there is an area here which has been
virtually untouched archaeologically, the presence or absence of agriculture
and other formative, Mesoamerican practices may extend into it. The vast range
of questions regarding the relationship of the Mesoamerican and formative
Mississippi Valley cultures is far from answered; and it is possible that con-
- tinued research in this area of the Mexican Gulf Coastal Plain might help bring
some of these questions into a different, hopefully better, perspective.
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COMPARISONS OF ARTIFACT ASSEMBLAGES FROM SOUTHWESTERN COAHUILA, MEXICO

Lorraine Heartfield

Abstract

In 1966 and 1967, members of the Northeast Mexico Archeological Project conducted
archaeological.investigations in southwestern Coahuila, Mexico. Artifacts were
recovered from the surfaces of open sites on the desert floor and excavated from
shallow dune deposits in the Laguna Mayran and Desierto de Charcos de Risa.
ATthough no deep, stratified deposits were found, spatial distributions among
artifact forms indicate that artifact assemblages are geographically and tem-
porally different. Materials found in the Desierto de Charcos de Risa are
generally earlier than those recovered from the Laguna Mayran and may be
culturally distinctive as well.

Introduction

- During 1966 and 1967, members of the Northeast Mexico Archeological Project,
directed by Dr. Jeremiah F. Epstein and funded by the National Science Founda-
tion, conducted archaeological research in southwestern Coahuila, Mexico.
Efforts to locate undisturbed cave deposits failed. However, many sites were
found on the open desert floor in the Laguna Mayran and adjacent Desierto de
Charcos de Risa. Six of these sites were excavated.

In this paper I will review the cultural sequence reflected by the artifacts
found in the Laguna Mayran and the Desierto de Charcos de Risa. Comparison
of the materials from the two areas shows temporal and possible cultural dif-

ferences.

A lengthy cultural sequence is indicated. The sequence is based on comparison
of artifact forms from the Laguna Mayran and Desierto de Charcos de Risa with
dated materials from adjacent regions, notably northern Mexico and trans-Pecos
Texas. Primary sources for northern Mexican comparisons are Epstein (1969,1972),
MacNeish (1958), McClurkan (1966), Nance (1971,1972), and Taylor (1966). Amon
the sources relied upon for comparison with trans-Pecos Texas are Dibble (1967),
Johnson (1967), Story and Bryant (1966), and many others. The projectile point
scheme commonly used is that of Suhm and Jelks (1962). Taylor named several
types of projectile points from the Cuatro Cienegas Basin. These occasionally
overlap with Texas types. In these instances, the names assigned by Taylor are
placed in parentheses. I have also named several types or provisional types of
projectile points from the Desierto de Charcos de Risa (Heartfield 1975). When
these type names are applied, they are referenced.

Although a general cultural sequence has been established, the problems facing
archaeological researchers in southwestern Coahuila are formidable. In the
final sections of the paper, several problems are discussed and research objec-

tives are formulated.
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Laguna Mayran -

The Laguna Mayran is a large bolson in the western end of the Parras Basin.
Numerous streams, most intermittent, drain into the Laguna. The most notable
are the Nazas and Aguanaval, which empty into the bolson near San Pedro de las
Colonias. During early historic times, a lake filled the lower elevations of
the Laguna Mayran and may have had a circumference of 120 miles (40 leagues)
during flood (Griffen 1969:109). In recent years the Laguna Mayran has become
increasingly arid. This appears to be due to natural factors and to damming

of th