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Prefa

At fist glanee, Sandals From Coaluiila Caves mught seem
an unusual addition to Studies in Pre-Columbian Art &
Atchagology. To many, Walter W Taylors inclusion as an
author in this serics would appear to be at odds with
the kinds of works that have previously been pub-
lished. Taylor, after all, has been viewed as a kind of
“John the Baptist” calling loudly for a distinctly new
approach to research that later was formulated as the
New Archaeology. Thus, it might seem strange for a
work that involves these kinds of theoretical issues to
be published by Dwmbarton Oaks. Scholarship at
Dumbarton Oaks has tended to take rather particularist
approaches, in Pre-Columbian Studies concentrating
on detaiis of life and thought in the ancient New World
mostly in the region from Mesoamerica through Cen-
tral America into the Cencral Andes.

It is true that Dumbarton Oaks has a reputation
for emphasizing distinctly Humanistic forms of schal-
arly research. But this is a broad approach to Human-
1sm and one that embraces the joining of the forces of
science with arts and letters in order to explore what
1s uniguely human against a backdrop of those uni-
versal laws and restraints imposed by natare. In par-
ticular, Pre-Columbian Stadies has long been a re-
search program in which science and the humanities
frequently work together symbiotically. Studies of
Mesoamerican blood sacrifice have included not only
the symbolism of palpitating hearts but also the surgi-
cal procedures by which they were removed. Discus-
stons of the meaning of houses among the Maya ap-
pear in the same volumes as quantitative studies of
construction processes. Studies of writing systems
(glyphs, kliipus) have drawn upon and contributed to
issues in linguistics and communication theory. Thus,
it is int this spirit of serving as a place where detailed
studies and broad syntheses, hard science and human-
istic mterpretations, dirt archaeology and object-ori-
ented nvestigations may all find a place that this vol-
ume 1s welcomed at Dumbarton Oaks. And, happily,
Saitdals From Coahuila Caves is all these things and

111are.

viti

ce

The main focus of this book—the lowly sandal—
is emblematic of the way in whick archacology as the
study of past human behavior and art history’s focus
on objects may fruitfully come together. Taylor likely
would never have considered himselt as conducting a
project in art history and some art historians might
not consider sandals as worthy objects of study (though
many would). In some ways, it does not matter what
this research 15 called, whether the “Conjunctive Ap-
proach.” the “New Archacology,”“archaeology,”*ma-
terial cuiture studies,” or “art history” What matters is
that this work is a major conzribution to research on
the prehistory of Northern Mexico/the Desert South-
west and to a particular set of material remains. It will
stand, I believe, as an exemplar of how careful research
can elucidate 2 wealth of information about objects
and the people who used them.

Walter Taylor played an important role in calling
for a new kind of archaeology to be carried out in the
United States and the impact of his message stll re-
verberates today. At the time he made his pronounce-
ments, many of his colleagues asked him to practice
what he preached. This book is a case study of the sort
he had been called upon to produce, although, unfor-
tunately, it is published posthumously. And, there
seems to be more than a little irony in the fact that in
his role as a herald of things to come, this work should
be about sandals. John the Baptist remarked that he
was not worthy to undo the laces of the sandals of the
one who would come after him. But it will be through
this very lowly form. of footwear that Taylor makes his
fimal contribution to posterity and achieves some meas-
ure of justification, perhaps even a form of redemp-
tion, for his energetic advacacy of a new vision for
anthropological archaeology.

As General Editor of this series, [ wish to thank
the editors for their very hard work in bringing this
project to fiuition, especially Patty Jo Watson, with
whom T have worked most closely. Special thanks also
are extended to David L. Browman for his commten-
tary and to James M. Adovasio for his careful review

of the manusceript and his contribution en the chro-
nology of the cave. L also extend a very special thanks
to Allan Maca. As a Fellow at Dambarton Oaks in
20012002, it was he who Fist drew my attention to

this manuseripe and its need for publication. [ thanlk

Lim ot only for his astuteness in seeing an ideal match
of manuscript and publisher, but aiso for his Fine sense
of humor and collegiality during his tine at Dambar-
ton Oaks.

Jettrey Quilter
Director, Pre-Columbian Studies
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Editors’ Foreword

This volume has a complex history, some of which is
recounted in the Authors Acknowledgments, Preface,
and Inroduction (see also Reyman 2001). It remains
for us to describe the final phases of that history, and
to provide a little more context for the monograph,
which was actually printed in 1988 but chen with-
drawn from distribution at the insistence of Taylor.
The 19885 version was called Confributicns to Coahiuitla
Aichaeslogy, and was to have been published by the
Center for Archaeological Investigagions (CAF) at
Southern lHnois Universicy, Carbondale, as number
52 of their Research Papers series. Taylor was dissat-
istied with the printed results, however, and asked the
publisher not to distribute the volume.

In March of 1992, Taylor showed Demerath the
manuscript as he had finally corrected it, and asked
Demerath if he would help him get it published. The
two men had been personal as well as professional
friends since the mid-1950s, when they were intro-
duced by Clyde Kluckhohn. Both were committed
to the behavioral science approach that Kluckhohn
and Talcott Parsons (Demerath’s mentor) were prom-
ulgating at that time. Taylor and Demerath also shared
preferences for country life, Mexico, and fa dolee vita
centered 11 academe.

Demerath knew how heavily Tavlor’s albatross
welghed upon him. He obtained a power of attorney
as Taylor’s editor and agreed to see the corrected 1988
manuscript through to publication. The fact that a
Washington University colleague of Demerath’s, Patty
Jo Watson, was known to Taylor and was willing to
provide archazological expertise also appealed to Taylor.

So at Taylor’s request, Demerath and his secretary,
Mrs. Elsie Glickert, edited the aborted 1988 version
te incerporate Taylors corrections, and Demerath
‘contacted Watson for advice and assistance. She spoke
with Mary Kennedy, who agreed to accept the job of
technical editor for the manuscript. Kennedy worked
from the 1988 printed version, Centrilnitions to Coaluiila
Archaeology, as amended and edited by both Demerach
and Tavlor, and also from the original typescript Taylor

subimitzed to the CAL From these documents she
prodaced the text of Sandals fromn Coahuila Caves. She
reformatted some of the mbles and revised captions
andl headings for greater clarity. She restored two items
(Table 4-3 and Figure 5-4 here) that were omitted
from the CAI printing. She also reorganized the pho-
tos and some of the text (especially Chapter 4 and the
Author’s Preface),

Once Kennedy completed this very demanding
techinical ediang, Watson asked her departmental col-
league, David Browiman, if he would be willing to pro-
vide a commentary for the final edited manuscript,
which he kindily agreed to do (see Appendix C). Watson
then approached various potential publishers. Taylor,
who had been afflicted by serious medical problems
for several years, died in 1997. In the fall of 2002, an
essay by James Adovasio on the chronology and
stratigraphy of Cueva Espontosa (Frighefill Cave, the
major site excavated by Taylor [Appendix D]} was added,
and the manuscript was accepted by Jefitey Quuilter for
publication at Dumbarton Oaks. We are very grateful
to Kristin Arntzen for transiating our WordPerfect com-
puter files to Microsoft Word, and for other much ap-
preciated assistance at Washington University with the
final, pre-submission work on the manuscript; we thank
Jim Rualey for redratting Figures 7-1 and 7-2.

Remarks about the Present Volume

Taylors Chapter 1, “A Short Chronicle of the
Coahuila Project,” is a historical document, a strong
evocation of Mexican archaeology in a bygone era,
when a lone gringe with a little money, a love of the
country and its people, and a good comumand of Span-
ish could carry out a successful field project in terri-
tory previously uminvestigated by professionals. Only
a small part of the information in the well-preserved
and abundant materials, still at the Smithsonian Insti-
tution, 1s presented in this menograph, however. Taylor
gives us his views about how and why that is the case
(see especially the first paragraph of his Preface, be-
low). But those familiar with Taylor’s 1948 beok, A

Study of Archeofogy, may perhaps come to alternative
conclusions, as do Reeyman (2001) and Browiman (Ap-
peadix C in this volume).

A Study of Archeology 13 an important volume, in
itself, and historically within the develepment of
Americanist archacology. Although the ad fiominen
tactics Taylor employed as part of his critigque did him—
and his approach—considerable damage, the theory
and the exposition he provides are still well worth read-
ing (for further discassion, see Watson 1983; 1995).

But the comprehensive program Taylor carefully
works out in A Study of Archeology, the conjunctive
approach, is extremely demanding in field and labora-
tory practice. It was, in fact, impossible to do full-
scale conjunctive archaeology at the time the book
was published. Even now, with easy access by archae-
ologists to powerful computer hardware and software,
with greater knowledge of site formation processes,
and greater interest in eliciting ancient ideational sys-
tems, it would be a tall order. So it 1s not surprising
that Taylor himself was unable to meet the challenge
Le issued te Americanist archacologists at the begin-
ning of his career. What he has left us here in his
study of the Coahuila sandals is a painstaking, empiri-
cal analysis of one, seemingly not very promising (as
perceived at the time) artifact category that he—true
to the spirit of the conjunctive appreach—demon-
strates to be productive of cultural information:

References Cited

Reyman, Jonathan

2001 Walter W. Taylor, 19131997, In Encyclope-
dia of Archacology: The Great Archaeologists, ed.
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*. .. sandals are relatively complex and culture-
sensitive artifacts, the number and specificity of
whose characteristics make them possibly the
most wseful cultural category available to the ar-
chaeologist fortunate enotgh to be working in
sheltered sites in the area of arid America. At
the same time, sandals are probably more closely
connected with people as biological beings than
any other cultural category that we have at our
disposal in north Mexican archaeology . . . [iber
sandals are also intimately connected with the
local environment and contain, within the mate-
rials of thelr manufacture and the imprint upon
them of the human factor, much mnformation on
aspects of cultwral and natural ecology that could
be of great interest to the archaeologist as inter-
preter and student of cultural and nataral con-
texts” (Walter W. Taylor).

Nicholas J. Demerath*

Mary C. Kennedy

Patty Jo Watson

Washington University, 5t. Louis
November 2002

* As indicated here and in Taylors Acknowledg-
ments, Nicholas Demerath initiated and carried
through much of the work necessary to prepare
Taylor’s revised Coahuila manuscripe for publica-
tion. Sadly, however, Nick did not live to sce the
book in print.

Watson, Patty Jo

1983 Poreword to the 1983 edition of Walter W.
Taylor's A Stirdy of Archeology. Carbondale:
Southern [Hinois University, Center for Ar-
chaeological Investigations, pp. x—xvi,
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Author’s Preface

At long last, the time has come when s report 15 to be
published on the Coahuila Project and 1ts excavations
made in northern Mexico, specifically in the State of
Coahuila that lies south and southwest of Texas across
the Rio Grande. This work has been conducted, start-
ing as a personal venture in 1937 and continuing fom
1940 under the aegis of the Northern Mexico Ar-
chacological Fund of the ULS. National Museum, now
the National Museum of Natural History. The pur-
pose of the work was to carry into Mexico the study
of cave cultures of the Big Bend ot Texas and to de-
velop a link between the early native cultures of the
western United States and those of northeastern
Mexico. The archacology of the latter area was virtu-
ally unknown, and yet there scemed to be significant
cultural ties between the two that might throw some
light on prehistoric relationships across the present
border in the arid lands of both countries.

As a preamble to the strictly archagographic con-
tribution of this report, it is important, nay essential,
thatsome explanation be made of its delayed publica-
tion and incomplete character. The Coalnila excava-
tions ended in 1941 and have not been resumed, al-
though subsequently several seasons of reconnaissance
survey were carried out in an (unsuccesstul) attempt
to locate shelterad sites that would fill out our record
and answer some important questions. Analysis of the
excavated materials began on my return to the U S
National Museum in the early fall of 1941 and con-
tinued intermittently and in several locations until
1954, At that time, almost all aboratory work had
been completed; a major part of the descriptive writ-
mg was completed in first draft by 1960, There still
remained, however, several tasks, including writing the
missing descriptive sections, a cultural context, and a
discussion of the cultural and historical significance of
the material, The delay in completing these tasks can
be atrributed to many things: military service, changes
of residence and worl, the procrastinations of increas-
ing age, plus a severe reaction to the professional re-

ception of my mounegraph, A Study of Arclicelogy.

After a long hiatas, this fnal dralt of the sandal
paper was written in 1979-80 and sent o the pub-
lisher at the beginning of 1980, In 1985 the mame
script had to be recalled because of problems with the
first publisher. T 1989 it was recalled from a second
publisher. My long-time friend Nicholas Demerath
sensed my growing despair. By the spring of 1992,
Nick saw what the manuscript and I needed, and, at
my request, he got it donel

Underlying the relief and pleasure [ have in seeing
even a small fraction of the Coahuila material pub-
lished in substantial detil, I experience chagrin that
there is neither time nor space to publish a full report
presensing the fabulously full range and detail of the
material resalting from the field work in Coahuila and
now lying fallow in the voluminous files of the
Coahuila Project. But at this late date [ believe that
my obligation to the data already processed outweighs
any obligaticn that I might have to myself or to my
profession. The basic introduction to the Coahuila
Project phis my descriptive section on sandals and san-
dal ties are being published here.

[ wish to confirm my awareness of certam glaring
gaps in what is presented in this report on the Coahuila
Project. One gap reveals the lack of comparisons be-
tween cultural traits from Coahuila and those from
sites in northern Mexico and adjacent areas in the
United States. Culture descriptions m the lterature
do not cover the same range of topics, and methods;
so after a number of attempts, I found that what com-
parisons [ could make were no more than partially
informed guesses.

Another gap exists because the major part of the
descriptive sections of this report is concerned only with
perishable artifacts, and discussions of open sites and
unexcavated sheltered sites are not presented at all.

Finally, cultural context has not been written, be-
cause | have been able to present only a very small
part of the cultural corpus excavated by the Coahuila
Project. '




CHAPTER 1

A Stort CHRONIC!

1937 INTRODUCTION TO COAHUILA

The idea of doing archacological fieldwork in the
state of Coahuila, Mexico, was given to me by Leslie
Spier in 1935-1%36 during my first graduate year. |
had just returned from a summer of excavating Anasazi
ruins for the Museum of Northern Arizona. The coun-
try, its people, and their way of life strongly appealed
to me, and 1 told Leslie I would like to find an ar-
chacological project that would take me back. He sug-
gested that T look into northeastern Mexico, where
extant historical accounts of aboriginal life had never
been tested in the field. His proposal interested me
because, among other things, it reflected the
then-current fad of “filling the gaps” in the archaeo-
logical record. He wrote me specifically:“No one has
worked in that area since Edward Palmer, a botanist,
about fifty vears ago; he found very interesting mate-
rial, but we know almost nothing about it.”

And so, after a summer and fall of fieldwork in
Georgia, [ returned to the Southwest in January 1937
looking for some sort of archaeological work to tide
me over until summer, when I intended to go to
Mexico. I found no wark and eventually enrolled for
the second semester in the Department of Anthro-
pology, University of New Mexico. [ wanted to study
with Donald Brand, one of the few anthropologists
who, at that time, had done fieldwork in northern
Mexico. During the course of that study, Brand had
me write to several people who had traveled in north-
eastern Mexico, and one of them, Colonel M. L.
Crimmins of San Antonio, Texas, was especially wel-
coming in his response. Among other things, he sug-
gested that [ contact Dr. Dudley Jackson, zlso of San
Antonie, who had just returned from one of his many
excursions into Coahuila bringing with him some very
interesting specimens of “Basket Maker” material Af-
ter the semester was over, J. Charles Kelley, a fellow
student at New Mexico, and [ made a short recon-
naissance trip into the Big Bend of trans-Pecos, Texas,
where he had done some digging in sites that he be-
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lieved should be similar to what I would find in north-
eastern Mexico, specifically in Coahuila immediately
across the Rio Grande. After this brief indoctrination,
I continued on to San Antonio to see Dr. Jackson.
“Dr. Dudley” as most people called him, proved
to be 1 most fortunate contact. He took me into his
house, fed me, talked freely, and shared his knowledge
of Cozhuile. He provided names of people to see and
wrote letters of introduction. Along with his tall tales,
anecdotes, and jokes, he passed on valuable tips about
Mexico and Mexicans, about weather and roads and
the availability or nenavailability of supplies, 2bout how
to get around without arousing alarm or animosity
among the Mexicans or being stranded in the desert.
In short, he convinced me that Coahuila was where [
should work and provided me with a foundation of
practical information that proved both valid and ef-
fective. Not least of all, he made my first work in
Coahuila financially possible. Very early in our ac-
quaintance, he asked me how much money I had in
my pocket for the trip. I told him the truth: T had $50.
At first he shook his head, then he laughed, then he
hooted, and when he had quieted down he told me
very seriously that my money was just not enough to
make the trip even possible, much less worthwhile,
that [ would only starve or perish in the desert “out of
gas” But then he continued. If T would take his
sixteen-year-old son, Dudley junior, aleng on the trip,
he would match my $50, and with the $100 it might
be possible to go somewhere and do scimething in
Coahuila ‘without leaving our bones for the coyotes.
In the following years, Dr. Dudley remained an
enthusiastic and understanding fiiend, and ofter a pro-
vocative gadfly tempering his stings with a joyous sense
ot humor and a well of human kindness. He visited us
in the field, and we had many long and rambling tatks
in his San Antonic house. Twenty years later, when
my wife became sericusly il in Mexico, it was Dr.
Dudley who gave us the advice that eased her final
years. He was 2 much esteemed godfather not only to




Fig. 1-1

The Cuziro Ciénegas basin, looking slightly south of cast. The town is at the southern end of the pass
indicated by the white streak that goes from north 1o south through the Sierra Madera range at the
upper left of the photo. Cave Canyon is at the very northern tip of Sierra de la Fragua, the range that
occupies nearly all of the right side of the photo. Frightful Cave (CM68) is on the basin side of the
mountain that bounds the east side of the basin just beyond the uppermost white patches; it lies just
left of center ip the photo. Sierra San Marcos is the Jong, dark range that divides the basin in the upper
right. Puerto San Marcos is the long white streak that separates Sierra San Marces from Sierra de la

Fragua in the upper tight.

the Coahuila Project but also to me.

And so, eatly in the summer of 1937, with our
hundred-dollar stake changed into 360 Mexican pe-
sos, Dudley junior and I rode the train from Piedras
Negras, Coahuila, on the Rio Grande, to Villa Frontera,
the station-stop for the historic,iron city of Monclova.
There, thanks to a letter fiom Dr. Dudley, we met
Manuel Aguirre, the head dispatcher of the Nerte de
México railroad, who was to become 2 good friend
and a great help in our work, On this first occasion,
he hired for us a seasonally unemployed Model-T Ford
school bus of matronly years as well as its owner/driver,
one Roberto Pino. He also persuaded Romualdo

Guerra, a friend and hunting companion, to come
along as guide to the “outback” and, T suspect, as chap-
eron and guardian of two babes in the Coahuila woods.
With four mouths to feed, two daily wages to pay, an
aged vehicle with a gasoline habit o support, and only
360 pesos to provide the wherewithal, I had no great
expectations as to the amount of archacological work
we could accomplish in a rough country of such ex-
panse—but we were on out way. Our major problem
would be to get back betore the money ran out!

We were gone two weeks and put some five hun-
dred miles on the bus, zig-zaggmg through the mouwn-
tain passes and into the dense growths of mesquite

Fig. 1-2

The town of Cuatro Ciénegas from the noreh in 1939, Sierra San Marcos is in the background.

that border the playa basins, through the thorny cac-
tus jungles of the rmonte, and over gravel terraces and
down the rocky arroyos. Our voyage tock us first to
Cuatro Ciénegas, a small town of about one thousand
inhabitants that served as the supply center for all of
northwestern Coahuila (Figs. i~1, 1-2), an area just
shghtly sinaller than West Virginia. From there we went
northeast to Valle Encantada within about 50 miles as
the crow flies of the Rio Grande but over 150 miles
by the rut roads that a car had to travel. The old school
bus performed well, and I was regaining my confi-
dence until the third day cut. On returning from a
short reconnaissance on foot, Dudley junior and 1 dis-
covered Roberto sitting on the ground busily scrap-
ing the inside of a cylinder with an old butcher knife
and a piece of local bedrock wrapped in an oily rag.
At his side was the cylinder head. The gasket, chat deli-
cate and indispensable wafer of cork, lay in the dust
and rocks right in the middle of our camp—and at
that time we were more than one hundred miles fom
any possible replacement and at least forty from hu-
man settlement. But the gods got things together again
and, with no more serious problems, we made it back
to the railroad and eventually to San Antonio.

As for archaeology, we found considerable evidence
of prehistoric human occupation but no sites that
looked promising for excavation. The banks of the
arroyos were guite low and barren, not like those that
Kelley had found in the Big Bend. Nor did we en-
counter any chipping areas, burnt rock middens, bed-
rock mortars, or other such “open” sites. We did find
some pictographs and a few small rock-shelters that
gave evidence of early human occupation in the form
of nonperishable cbjects such as stone tools, But we
began to develop the idea, later to be reinforced by
experience, that the archacological future of northern
Coahuila would rest largely upon the discovery of
sheltered sites.

1939: SECOND FIELD SEASON

In June and July of 1939, ] went to Coahuila fora
second survey season, again with Romualdo Guerra
but 10 my own vehicle, a2 Ford roadster with 2
twenty-five-gallon auxiliary gas tank and
twenty-one~inch wheels to get us over the high centers
of the rutted tracks that passed for roads (Fig. 1-3). As
in 1937, the border crossing was made over the Rio
Grande between Hagle Pass, Texas, and Piedras Negras,




Fig. 1-3
Walter W. Taylor on the playa basin called Lagnna de la Lec

acress the basin.

Coahuila. Now began my struggle with immigration
and customs officials to get myself and my equipment
into and out of Mexico. At the very start, 1 discovered
that Mexican money changers would not honor
American Express traveler’s checks, but this had a lucky
turn. As [ was about to cross back over the bridge to
the United States to get my checks cashed, & man ap-
proached and introduced himself as Harold C.Wood,
acting American Vice-Consul in Piedras Negras. This
was one of the most fortunate events in all my work
in Coahuila. From that day (which happened to be a
Sunday, when he was officially off duty), Mr. Wood's
eagerness to get us on the right path, his knowledge,
and his personal generosity and friendship were to
ease the way of archaeology and archaeologists 1n
Coahuila until, in the late 1950s, he was transterred to
another post. On this first occasion, he immediately
took charge, insisting that 1 leave my loaded car for
safekeeping at the American Consulate in Piedras
Negras and driving me to the house of Mr. Jno Glass,
Vice President of the First National Bank in Eagle

he during the 1939 Coahuila Project. The photograph looks east

Pass, There he vouched for me and arranged for cash-
ing my traveler’s checks then and in the future.

Just as we returned to the Mexican side of the
river, a Mexican Immigration official stopped us and
toid me that a mistake had been made in the papers |
had been issued and that T could not formally enter
Mexico until other papers could be provided. Butsince
the day was Sunday, the old papers had been locked in
the safe and there was no one to attend to the matter
until Monday. Of course, this meant that my car pa-
pers were also mcorrect, and [ could not drive it inn
Mexico. Mr. Wood suggested that I leave the vehicle
at the Consulate until he could clear the matter with
the Mexicans, and he invited me to stay at his house
until all was in order and I could drive to Cuatro
Ciénegas as planped. To reduce our sorrows and pre-
pare for possible later disappointment, he offered to
introduce me to “the best beer in the world,” and thus
I learned the lavish taste of Mexican Kloster draft in
chalupas of sumptnous size. Later at their house in Ea-
gle Pass, Mrs. Wood graciously invited me to go with

the family, including thelr two young sons, to their
regular Sunday supper at Poloy Las Cababicas vestau-
rant i Pledeas Negras, after which we returned to the
Wood house and played bridge, in Spanish, with a
secretary from the Cognsulate. From that day untii the
Woods left Eagle PPass, they had me stay with them
whenever | passed through. Mr, Wood spent many
hours of official and personal time attending to the
business of the Coshuilz Project. If it had not been for
hiny, 1 am sure we would never have penetrated the
red-tape jungles of either country and instead would
have been borne down by my own mistakes and by
the weight of bureaucratic bumbling chat later was to
plague us on both sides of the border.

The next day, Mr. Wood and I made several trips
back and forth across the river to complete the neces-
sary business and be assured by all concerned a3 to the
correctness of my papers. Shortly after noen, I left for
Monclova, where T picked up Romualdo Guerra, and
for Cuatro Ciénegas, which had been chosen for our
base of operations; it was the only town and supply
center in the region where I planned to work {(an area
of some 23,000 mi* and [ had a letter of introduction
to Luis Uribe, who lived there.

For that year’s survey, we planned to concentrate
efforts west and northwest of Ciénegas and south-
ward between Ciénegas and the Salallo-Torredn high-
way. We spent 32 days in the field and were able to
survey more extensively and intensively than had been
possible 1w 1937, This thme we found rock-shelters
that had promising depths of cultural deposits, and in
fact, we located three of the four sites that we eventu-
ally excavated in 1940 and 1941 with vewarding re-
sults, Once back on the border, it was discovered by
the officials that the mayor of Monclova had issued
me the wrong papers when | registered at the Palacio
Municipal. The case would have been more than
merely armoying if Mr. Wood had not stepped in and
cleared up the touble. This contretemps led him to
point out to me a particularly valuable practice in
dealing with efficialdom on the border. Many offi-
cials, particularly those of the lower grades or in less
active posts, often do not know the law very well,
Therefore, a person wishing to cross the border with
vaiuable and legitimate equipment should be able to
recite the pertinent law that would permit him to
bring it in—and get it cut without risk of having it
confiscated. For the same reason, he should neverlet a

Mezxican ofticial “do hun a favor” by permicting him
to enter Mexico without the proper papers because,
when he comes out, he may face a different official
{or the sare one) who could make his exit extremely
dufficull and unpleasant, even impossible withouot los-
ing his equipment and paying 2 fine.

Omnce back in the United States, [ went to Chaco
Canven, New Mexico, for my second season as a field
foreman at the University's field school. The field di-
rector that year was Frank Setzler, Head Curator of
Anthropeology, U.S. MNational Museum, who had pre-
viously excavated sheltered sites in the Big Bend. We
had many long talks about his experience there and
the possible relationships with the materials from
Coahuils immediately across the Rio Grande, By the
end of the summer, it had been decided between us
that, if T could raise the necessary money, he would
recommend me for an appointment at the National
Musewm and would begin a program of archaeologi-
cal investigation in Coahuila within his department
and under my direction. Early in 1940, Walter C.Teagle,
Jr. along-time friend, contributed $2500 to the project,
a suny that Prank and I estimated would be enough
for an indtial season of excavadon. The Coahuila Project
was o1 its way.

1940 AND 1941: THIRD FIELD SEASON

During the summer of 1940, after a third and last
season in Chaco Canyon, I went to Cuatro Ciénegas
to make preliminary inguiries and arrangements for
the field work that was to begin early in the fall. [
spent my short stay in Monclova and Cuatro Ciénegas
and then returned to the border, where my wife, Lyda,
was waiting, and we drove back east. But the expedi-
tion was not to start as planned. Someplace between
Chaco and Ciénegas I had picked up z case of ty-
phoid fever.

The first wave hit me i San Antonio on the way
home, the second at Jackson, Mississippi, and the third
Jjust as we arrived at Lyda’s fanuly house in Connecti-
cut. Owing to my hospitahization and convalescence,
we were unable to start for Mexico until
mid-MNovember.

In San Antonio, we met Albert Schroeder, who
had signed on as my assistant, and we continued on to
Eagle Pass. But we were not to cross for another three
weeks, and since the problems lay in Mexico City and
Washington, Mr. Wood could not help us. When fi-




naly the troubles cleared, we headed south, but the
way was hardly smooth. We were stranded for three
days in San Buenaventura, between Monclova and
Ciénegas, waiting for the road to dry enough to allow
us and a hoard of other vehicles to get through the
westward pass. When at last we reached Ciénegas, it
was Christimas Eve, We celebrated not only the Na-
tivity but also our reaching the first rung of the Project.

Again Manuel Aguirre proved his worth. He found
us a camp cook; he made it possible for us to obrain
water from the tanks of the railvoad section camps
along the railroad right-of-way in the western desert
between Cuatro Ciénegas and the mining town ol
Sierra Maojada; he gave us letters to many people in
the west and, best of all, he gave us a letter of intro-
duction to Luis Uribe of Cuatro Ciénegas. When I
presented that letcer to don Luis, he invited us to use
his house as our base and provided a bedroom for
Lyda, who was to perform laboratory and secretarial
duties, and ample space for our laboratory, packing,
and storage needs—and all at no expense to the Project.
Most gratifying to us all, we were able to return some
measure of thanks to the Uribe family: through Lyda’s
medical intervention and nursing care, don Luis’s wife,
dofia Blena, survived a nearly mortal attack of undu-
Lant fever and phlebits during that winter, when there
was no doctor in Cuatro Ciénegas.

On January 4, 1941, we started excavations i Fat
Burro Cave (CM24) about 20 miles west of Ciénegas.
After finishing that site, we excavated Nopal Shelter
and tested CM37, only to find it virtually barren. About
mid-February, we moved camp to the monte at the
montth of Cafion Espontosa, an hour’s horseback ride
below Frightful Cave {Cueva Espontosa, CMG8) Motk
ended there on May 23,2nd we moved 1nto the Uribe
house to be necarer to the laboratory and storage fa-
cilities. Qur formal excavation program had been com-
pleted. Schroeder stayed in town to help Lyda with
the final cataloging and packing, while Juan Mata, one
of our excavators, and [ did some further surveying in
the far northwestern corner of the state. When all work
in town had been finished, Schroeder, Mata, and I did
salvage work in several vandalized sheltered sites to
obtain human skeletal material to supplement our very
meager collection from the excavations. On June 26,
[ took Schroader to the border, so that he could make
his way back to Tucson. After my return to Ciénegas,
Lyda and I loaded the truck with our collections and

personal belongings and left the little town on July 2.
Mr. Wood was waiting for us at the border, but
ance more there were difficulties about our papers.
Again the problems lay in Mexico City and Wash-
ington, and this tme there were seven weeks af
idleness while we waited for their resolution, How-
ever, the time was not utterly lost, because during
our delay [ was able to visit collections of Big Bend
and Coahuila material at Sul Ross College in Al-
pine, Texas, and at the Skiles store in Langtry, Texas.
I was also able to go to the ruined mission at San
Bernardo on the Coahuila side of the Rio Grande’
below Eagle Pass with a pacty from San Antonio that
included Colonel Crimumins, with whom I had cor-
responded back in 1937.The mission site was of in-
terest as an historic monumient to which, in the sev-
enteenth century, Coahuiltecan-speaking Indians had
been reduced and where not a few of them had died
and been buried in a special cemetery. I permission
could be arranged, the osteological remairs from those
graves should provide much-needed evidence to aug-
ment the meager collections from our excavations.
When finally we were frec to continue Gn our
way, Lyda and T drove the wuck to Mexico City to
have the archaeological material inspected and then
back to San Antonio, where the vehicle was sold and
the proceeds returned to the Project’s account. Then
we drove our own vehicle back to Washington, arriv-
ing almost exactly ten months from the date of our
departure in 1940. Of our original stake of $2500 the
sum of $97.02 was returned to the National Museum
~—causing quite a stir: [ was told never, under any cir-
cumstances, to return “small money” from a grant.
When the specimens arrived in Washington some time
later by sea, [ immediately began laberatory studies,
first at the National Museum and then at the Peabody
Musewm, Harvard. This work was stopped in the spring
of 1942 when, because of the imminent war, I shifted
to the writing of my doctoral dissertation based largely
upon ideas developed during the work in Coahuila.

COAHUILA ARCHAEOLOGY

Before abandoning the study of the Coahuila ma-
terial, however, 1 was invited to give a seminar to the
faculty and students of the Department of Anthropol-
ogy at Harvard describing what we had found in
Coahuila and what I believed to be the significance of

archaeological work in that area. T began by stating
g £

two basic assumptions: first, that one of the major prob-
lems of American archacology i the demonstration
of the biological and cultural relationships among the
prehistoric and modern peoples of what we now call
the Greater Southwest {Kirchhott 19432:133—144);
second, that one of the maost productive methods in
archacology is that of proceeding from the known to
the unknown.

On these premises, then, the study of prehistoric

remains from Coahuila holds considerable promise.
We already have a relatively large body of informa-
tion from the cave culoures of the Big Bend of Texas
immediately across the Rio Grande north of Coahuila,
and these data have atleast generic similarities to those
from other cave cultures and their descendants
throughout much of the Greater Southwest. Soutl-
ward from the Rio Grande through the desert of west-
ern Coahuils, we have a gap in our information ex-
tending to the Laguna District of southwestern
Coshuila, where there are small but very interesting
collections from the isolated sheltered sites of the
Palmer collection at Harvard and from Cueva
Candelaria now at the National Museum of Anthro~
pology in Mexico City. Beyond these sites, to the west
and south, we have another gap extending to the site
of Zape in the state of Durango and, in sort of a semi-
circle, southeastward around to the sites of
Clialchihuites and La Quemads, both in the state of
Zacatecas. These sites are generally considered to be
the northernmost outposts of Mesoamerican culture
and, thus, would constitute the final link in our stud-
ies of the cultural and chronological relativity between
the cave cultures of the southwestern United States
and high cultures of Middle America.In this record, it
is propitious that rather sizeable river valleys, the Rio
Aguanaval from the south :nd Rio Nazas from the
west, lead from the vicinities of these sites into the
wnterior basin of the Laguna District of Coahuila and
could, therefore, have provided easy passage for cul-
tural interchange,

In addition to these culture-historical problems, I
believe that the archaeology of cave cultures, cver as
simple as they are in the Greater Southwest, presents
an opportunity to work on problems of prehistoric
culture per se. The first reason for this is, of course, the
factor of preservation in sheltered sites, but possibly
the major reason is because there is the chance that a
fuller representation of the aboriginal culture rostes,

whatever it was originally, will have been preserved
within the dry atmosphere and protecting walls of 3
sheltered site. Then too, in such sites the stacking of
deposits within confming walls will have reduced, even
eliminated, horizonwl dispersal and hence loss and/
or distortion of the true sceatigraphic record as so of-
ten happens in open sites. In other words, I assume
that sheltered sites contain a fuller and truer record of
what cuitural goods the inhabitants did have, although
the culture itself may have been less elaborate than
that of other types of sites.

1946 FIASCO, 1947 FIELD SEASON

In the ll of 1945, [ moved my family to Santa Fe,
New Mexico, where T wrote A Study of Archieology,
which is a reworking of my doctoral dissertation, in-
corporating many ideas that [ had acquited while
working in and on Cozhuila and had thought about
during my participation in World War II. When that
chore was completed, I turned once more to the
Coahuila Projece. Above all, I wanted to get back into
the field to find sites that would throw light on
culture-historical problems of northern Mexico and,
by extension, on the narure and workings of culture
itself as represented in that region.

In the spring of 1946, I requested the MNational
Museum, of which I was still 2 Collaborator in An-
thropology and now, in addition, Director of the
Northern Mexico Archasological Fund, to make ap-.
plication for the necessary Mexican permits. There
was a long and ominous silence from Washington dur-
ing that sununer and early fall. A few times, in re-
sponse to my proddings, they assured me chat the
American Embassy in Mexico was attending to the
matter, was well aware of the appropriate procedures,
and would obtain all the necessary papers in plenty of
time for the work to begin in the (21 as planned. But
1t was already late in the season when Washington in-
formed me that the papers had been sent to the bor-
der; I left Santa Fe for Eagle Pass the next day, on
October 12.

Upon arrival, I noticed that Mr. Wood was hardly
Jjoyous. In fact he appeared considerably worried even
though he had in his hand my Special Passport and a
permit to do archaeological work in Mexico from
the Secretaria de Lducacion Piblica, both forwarded
from the American Embassy through diplomatic chan-
nels by way of the Consulate in Piedras Negras. The




next morning, however, we found chat neither the
Immigration nor the Customs officials had received
any authorization from Mexico City to pass me or
my equiptment across the border, They were most so-
licitous, and zlso most correct, i pointing out that
an American passport gave Mexican officials no au-
thority to act on special immigration matters and chat
a permic from the Secretaria de Educacién Pablica
did not authorize customs officials to act at all. What
was needed were papers from the appropriate Mexi-
can departments. Despite a snowstorm of telegrams,
letters, and telephone calls between Pledras MNegras,
Washington, and Mexico City, no additional authori-
zation arrived at any of the Mexican offices in Piedras
Negras. On November 9,at the end of fourlong weeks
of futile efforts, I left Bagle Pass for home because the
time remaining before winter was too short to make
worthwhile any further expenditure of time or money
in cither waiting at the border or working in the field.

In 1947, 1 again requested that Washington make
an early start in applying for permits, this tme ex-
plaining just what would be required. | added that I
would not leave Santa Fe until I had received definite
word from the American Consulate in Piedras Negras
that all necessary and correct permits had actually ar-
rived at the proper Mexican offices on the border:no
more promises, 1o Mmore “romorrows, e more “we
know bests,” no more “why don’t you do this or that
[impossible] thing,” in short no more waste of time
and research funds waiting at the border. Toward
mid-September, Mr. Wood wired me that the papers
had arrived, and on the 13th, I left Santa Fe with 2
jeep and a two-wheeled military surplus trailer. After
only a few small problems and one bang-up Mexican
holiday, on September 18, Mr. Wood personally con-
ducted me across the border, and by 7 p.m., I was at
the Uribe house in Cuatro Ciénegas. The road from
Monclova had been paved as a wartime measure dur-
ing my six-year absence, but nothing else had changed.
Tt was geod to be home!

During that season, I spent sixty days in the
field, again working northwest and south of
Ciénegas. Eusebio (“Chebo”) Perez G. came along
as general helper, including duty as cook, camp
watcher, automobile mechanic, cccasional relief
driver, guide, and most enjoyable companion. He
eased my work and made much of the trip a
pleasure, even though the weather was cold, rainy,

and generally miserable for most of the time.

We found a considerable number of sites, but none
of much proniise. | began to realize that the ancient
peoples of Coahuila occupied very few selected caves
and apparently fived most of their lives in temporary,
open sites, where their leavings are thin, scattered, and
for long ages subject to disturbance. Deep deposits of
cultural debris are extreniely rare and, where they exist
at all, have almost invariably been disturbed by ran-
dom digging or by being thoroughly cleaned out to
make way for goat pens. One of the tasks set for that
season was to visit sites reported by two archaeologi-
cally interested Americans who had traveled the ve-
gion: botanist Edward Palmer in the 1880s and
Raymond Emerson, connected with the Peabody
Museam at Harvard, in 1935, None of these sites
proved worth excavating, although one of Palmer’s
sites, Cueva Candelaria in the Laguna District, would
later be excavated in the 1950s and reported upon by
Luis Aveleyra of the National Museum of Mexico,
Thus, taken as a whole, the 1947 season added little to
our prospects for future work. It did extend the known
distribution of aboriginal sites and gave us ideas as to
specific areas where productive occupation sites might
be expected and where future survey and eventual
excavation might be done.

But that season did have onec positive and very
valuable result. It had become appazent by the end of
the second field season that it would be utterly im-
practical from a logistic standpoint to select an area at
random, 2 mountain range, canyor systemnl, or expanse
of monie and then simply go there and look.The point
of diminishing returns would set in too swifily and
with too devastating an effect. Selection of an
area-of-work had to be made before entering the field
and after explicit plans and logistic preparations had
been made for reaching and returning from the se-
lected target or targets. [ learned to make detailed
circular itineraries out from and back to Cuatro
Ciénegas, usnally occupying a span of two weeks,
which was about the limit of the food and gasoline
we could carry and not be stranded in some re-
mote corner of a vast area (I will not relate the pain-
ful story of our attempts to set up local re-supply
dumps other than to say that they did not succeed).

tt had also become very apparent that we could
not depend on getting serviceable information from
the people living in the small settlements that sparsely

dotted the western desert. The men were often away
at work, and we wotld wait, sometimes for days, for
cheir return, When a possible informant did returz, he
was seldom intevested Lo, or even knowledgeable about,
the matters that concerned us. As [or the women stay-
ing at home, they were uniformly shy, suspicious, and
obviously frightened of strangers, and the very few
we did get to talk proved even less interested and
knowledgeable than the men. Nevertheless, we had
to develop some method of obtaining information to
guide our selection of areas for investigation.
THE CANTINA TECHNIQUE
Toward the end of the 1940 and 1941 season, |
had come to realize that the most efficient and profit-
able method of obtaining information would most
probably be to get potential informants to come to us
rather than to search for them. We could assume an
interest and some knowledge on the part of a volun-
teer informant, and the problem of the truth and vaiue
of his information would become a second-level master
that would ultimately be tested in the field. Our first
step toward implementing this approach would be to
start a campaign of word-of-mmouth advertising to at-
tract informants. In the spring of 1941, we began to
broadcast as simply and succinctly as possible and at
every opportunity the specifications of what we were
looking for. We did not waste gme on the whys and
wherefores but dealt primarily with the descriptive
details of the cultural remains that interested us. Soon
we were being stopped on the streets of Ciénegas and
in the field to be told of some find that, so the in-
formant thought, would be of interest, even impor-
tance, to us. Of course, we heard much about what
were obviously ancient elephant bones, early Spanish
accoutrements, amazingly formed rocks and trees of
wondrous shapes. That we had to winnow these out-
pourings of good will was aur problem; the impor-
tant thing was that the infermation was coming to us
voluntarily and from sources that we wouid not have
reached for years, if ever,

But in Pedro Gonzalezs cantina in Cuatro Ciénegas
the technique really paid off. It was the custom of
both campesinos and townsmen to gather there on Sun-
day mornings to exchange a little gossip, tell a few
stories, and take on 2 few, or not so few, warm beers to
lubticate the fellowship and ease the road back into
the parching desert. When in tow, [ sometimes joined

them but had never made a regular practice of attend-
ing. A relative steanger, I did not feel completely at
case entering what was so obviously a long-standing
circle of friends. But don Pedro’s eldest son was work-
ing with us, and T felt that gave me some sort of en-
tree. On one particular Sunday morning when T did
attend, there was an unusually large group and more
than the customary number of men who alveady knew
me. As often happened, the talk at the big table before
the bar turned to what we were doing in Ciénegas,
what we were looking for by traveling over so much
empty desert, and what we were going to do with
what, 1f anything, we ever found or learned. As before,
1t was plain that they did not believe me when I told
them the truth; it seemed outlandish to them that a
grown man would devote lus ame to such things—as
I recall, they conspicuously refrained from calling what
I was doing “work.”

When they tired of cross-examining me, I began
to inquire of them. Where did they live? What sort of
country was there? Had they ever seen evidence of
fos indios antignos? Had they found any stone points
or metates or pieces of broken pottery? Had they
ever seen caves or rock-shelters in which there were
sandals of fiber, baskets, or human bones? There de-
veloped among the men a gentle and probably un-
consclous competition as to who could report the most
numerous and noteworthy discoveries. Many men who
had rermained silent on previous occasions began to
volunteer information, and it soon became a matter
of one-upmanship, of kudos, to see who could provide
the norteamericano with the most exotic information.
They were coming to me, and from then on that was
the way it was.

Later, in 1947, an incident occurred that demon-
strated another value of the “cantina technique,” one
that assisted my social advancement to a recognized
and accepted place in their society and took me out
of the class of cutsiders. One Thursday afternoon, when
[ was in town to tzke on supplies for another circle
into the desert, [ went to the cantina for a short re-
fresher. The group at the big table was much smaller
than the usual Sunday gathering and included 2 rather
large, florid man obviously of considerable prestige.
After a few men had come forward with stories of
tinding cosas de los indics antignos, this man somewhat
hesitantly began to describe some things he had found
on his ranch north of Ciénegas. He said that in a small




coera far back in the mountains ac the mouth of an
wolated canyon, he had seen, inaddition to the “usual”
run of mats and sandals, a series of curious figures
painted on one wall i some indelible white pigment.
He said that one of the Figures was “the number two,”
and he asked mg why fes ancianos would have pamted
such a thing. Suddenly [ realized that e was tlking
about one of our survey sites that I had visited ten
vears earlier on a ranch called Palos Blances. As usual,
[ had painted the site number, CM2, on the walls and,
in this instance, had added wmy rubric, WWT. Here
surely was an opportunity, and [ began to ask him
questions: Did the cave not have a large, limestone
boulder just to the south of the entrance? Was there
not a pile of burned arroyo stones in the very center
of the platform in front of the entrance? Was there
not a grove of desert walnut trees and a pele corral
about one hundred meters down the canyon from the
cave? Was not the mouth of the canyon about aleague
north of a place called Tinaja del Macho on a vanch
called Palos Blancos? At firse the man frowned and
looked incredulous, then as the light dawned he slapped
the table and laughed and shouted to his friends that
here was an estranjero who knew his ranch as well as
he did. He insisted on giving me a violent abrazo and
bought a round of beer. Every once in a while for the
rest of the afternoon, he would shake his head, chuckle,
and laugh again in dishelief that so strange and won-
drous a thing had happened on his ranch. As it came
time for us all to leave, he said that | should come stay
with him at his ranch, where he would show me many
caves with “real” Indian paintings; he said we would
have a fiesta and a pigue-nigie with a cabrite al pastar
and beer and music. And so we did.

Friendship and patronage are contagious. That af-
ternoon in Pedro Gonzilez's cantina, [ made a host of
friends. Afterward in later years, campesinos and rancheros
would wait for me in the cantina on a Sunday to re-
mind all present of what happencd that Thursday af-
terncon and o tell me of caves and other wonders
that they knew of near their homes in the desert.
was a stranger no longer and had many volunteer
saurces of information throughout northern Coahuila.

But all was not clear sailing, Many times the faces
did not fit the telling, and we had an outrageous
number of wild goose chases. We would arrive at a
cave that, as claimed by the informant, “could hold »
hundred goats” anly to find that two new-born kids

and @ manny would be uncomfortably crowded in the
Gy, barren, sun-scalded hole-in-the~rock to which
we had been led. But failure to produce as so grandly
promised never seemed to embarrass the
informant-guide, even it he was present to participate
in the fiasco. It seemed to make no difference whether
the distance he had lured us was 2 few hundred me-
ters or measured in leagues ol stony, cactus-covered,
pathless, and waterless desert. OF course, some men
intentionally told tall tales, but a large majority of those
who let thetr enthusiasm run away with the truth did
s0 because they wished to please, to tell me what they
knew I wanted to hear. Even after [ learned not to ask
leading questions and not 1o include the answer in
my question, the tales induced by che excitement and
competition in the cantina put a heavy burden on our
survey work. I felt T had to check out each story or at
least as many of the more likely ones as | could, be-
cause | had no sure way of teilling which ones were
false and which would prove a bonanza—as actually
happened in the case of the fabulous Frightfi:l Cave
{Cueva Espontosa, CMOB).

In closing this account of the “cantina technigque,”
[ should mention that it was also a great help in ob-
tatning information on the presence and discribution
of plants and animals throughout the region, some-
thing that would have been utterly impossible had we
been required to do the biological fieldwork ourselves.
In 1940, 1 brought with me a copy of one of my child-
hood boaks, Wild Animals of North Avirerica, published
by the National Geographic Society. On later trips, [
brought field guides to birds and plants as well. One at
a time, these would be brought out at the cantina ses-
sions for the purpose of starting discussions among
the men. [ kept notes as well as I could of the
give-and-take with the purpose of constructing dis-
tribution maps of various forms to compare with find-

iﬂgS from our excavations.

ADDITIONAL EPISODES

The last real season of work for me in Cozhuila
was that of 1947, but there remained several more
episodes that added to our information and should be
reported as part of the Coahuila Project. In 1950, 1
went to Cuatro Ciénegas to box the artifacts gathered
during the 1947 season and left in storage at the Uribe
house. After three days of fieldwork, cantina sessions,
and sidewalk encounters, I took the boxes to Mexico

to be inspected and then returned by way of Ciudad
Juarez, Chihuahua, Again, because of improper papers
given to me by the authorities in Mexico City, { had
to feave the crate of specimens with a customs broker
at the barder for Jater shipment to Santa Fe.

In 1952, accompanied by Norris Bradbury, Di-
rector of the Los Alamos Scientific Laboratory in New
Mexico, [ met J. Charles Kelley in Pareal, Chihuahua.
Aftera few days in the field looking at some of Kelley’s
sites near the city of Durango, Norris and 1 went to
Cuatro Ciénegas for a busman’s holiday and a visit with
the Uribe farmnily. After one last cantina session o ask
some specific questions, we returned to Santa Fe.

In the spring of 1954, with Alex Krieger and
Edward Jelkes and at the invitation of den Pablo
Martinez del Rio and the Instituto Nacional de
Antropologia e Historia, I went to Torreén, Coahuila,
in the Laguna District to visit the excavations in
progress at the now-famous Cueva Candelaria and
other sites. [t was a very instructive outing and gave
me a first-hand look at that important but litde-known
region. By late fall, all the laboratory work on the
Caoahuila material had been finished, at least as far as |
could go at that time. Somewhat later still, all the
Coahuila material that { had been studying in Santa

Fe was returned to the National Museum in Wash-

ington, and our whele family moved, permanently
we thought, to Coyoacan, a suburb of Mexice City. |
had accepted a professorship at the Escuela Nacional
de Aniropologia e Historia. Soon after settling in, I
starting writing the report of the Coahuila Project.

In early 1956, the Direccion de Prehistoria (in
which I had been given a research position in addi-
tion to my teaching duties in the Escuela) assigned
me to direct excavations in Cueva Tetavejo, lying about
halfway between Hermosille and Guaymas in the state
of Sonora. I abandoned the writing of the Coahuila
report to concentrate on the work there.

In the early spring of 1957, 1 took our three chil-
dren for a short vacation to Cuatro Ciénegas. No ar-
chaeology was done during this trip, but we did visit
Fat Burro Cave ({CM24), and camped out close by for
one night. That turned out to be ny last visit to Cuatro
Ciénegas.

In 1958, the Direccidn of Prehistoria commis-
sioned me to direct the Mexican part of a joint
Mexican-American survey of the Jand that would be
tflooded by the construction of the then-called Diablo

DPam, now named the Anustad Dam, on the Rio
Grande north of Ciudad Acuna, Coahuila, and Del
Rio, Texas. Fraucisco Gonzalez IRul, a student at the
Escuela Nacional, was to do the fieldwork under my
direction. We left Mexico City on January 30, and I
stayed antil Febroary 13, meeting with the American
team to coordinate plans and getting Paco Rl starced
in the field, and then returned to Mexico City. On
March 26, after receiving word that the Fieldwork had
heen terminated, I returned to Coeahuila to visit sites
and to close the project. On March 31, the last day
before returning to Mexico City, T hired a Piper Cub
and pilot from the Del Rio anfield to fly me to the
Cuatro Ciénegas basin (Fig. 1-1) to view and photo-
graph from the air some areas that 1 had previously
been unable to reach, particularly the east flank of Si-
erra de la Fragua southwest of’ Ciénegas. We sighted
several interesting looking caves and rock-shelters as
well as a number of burnt-rock middens. We also flew
over Frightful Cave {Cueva Espontosa, CM068) and
around the head of Cafien Espontosa but could not
see any signs of the trail that had been said to lead
over the pass into the Contotores basin to the east.
Later, Paco Rul wrote a report on the survey for his
master’s thesis at the Escuela and, during the winter of
1961, while in Mexico City on leave from Southern
Mhinois University, I used his report as the basis for a
joint paper (Taylor and Rul 1961). [ also wrote an
account of our work for the official progress report
on the Diablo Dam project (Taylor 1958),

In 1964, from the end of June untl the end of
September, I worked out of Sombrerete, Zacatecas, as
part of a National Science Feundation—Southerr: Illi-
nois University project, of which J. Charles Kelley,
Pedro Armillas, and [ were co-principal investigators.
My field crew consisted of two graduate students from
the university, Joseph Mountjoy and Richard Pailes;
an undergraduate from Beloit College, Michael-
Whiteford; my youngest son, Natch, age sixteen; and
Martin Barajas as cook and camp watcher. The pur-
pose of our part of this project was to obtain informa-
tion on the culture(s} of the region and their relation-
ships, if any, with the Mesoamerican manifestations to
the south and the cave cultures of Coahuilz to the
north. Essentially, it was to be a test of my ideas as to
the possibiiities of establishing a cultural continuum
running north and south through western Coahuila
between the cave cultures of the Greater Southwest
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and the Mesoamerican cultures of central Mexico.
Owverall, the results of this test were inconclusive, al-
though by the end of the season it appeared that we
were on the track of some of the evidence we were
hoping for.

Once back in Santa Fe, Rachard Patles and I worked
from October until almost Christmas organizing the
collections and beginning laboratory study. Just as we
were shutting down these operations preparatory to
returning to the university, we discovered that virtu-
ally all of the stone projectile points had disappeared.
This was a real disaster because we were counting on
them to provide the basis for establishing cultural ve-
lationships and relative chronclogy for our sites. Alter

a bit of detective work, the evidence led us to one of
the teenage boys we had hired o help us, He Linally
admitted stealing the specimens for his collecton “of
Indian things”; he said he “didn’t think they were all
that important” The devastating aspect of his theft
was that he had taken the points out of the field sacks
before they had been marked and cataloged, so that
the specimens had lost all provenience and hence all
cultural context and chronological signiticance. The
Final blow was that he no longer had the points and,
we suspected, had probably jettisoned them when our
investigation began to get close to him. Thus the field
and research part of the Coahuila Project ended on a

Very sour no te.

CHAPTER 2

Coahuilz Geography

The state of Coahuila lies between the states of Chi-
huahua and Nuevo Leon, immediately across the Rio
(Grande from west and southwest Texas (Fig. 2-1). Te s
the third largest Mexican state, with an area of slighty
more than 58,000 mi®, about the size of Georgia or
Michigan. From the standpoint of topography,
Coabula may be divided into three major regions:
northeastern or Coastal Plain, central or Mountain,
and western or Desert, the last encompassing a south-
ern subregion that may be called Southern Desert
(Baker 1956). The Coastal Plain Region lies between
the Mountain Region and the Rio Grande {Fig. 2-2)
and 15 ann area of little topographic relief, varying from
approximately 700 to 800 feet in elevation, with hori-
zontally bedded limestone formations eroded into low,
rounded hills by the intermittent streams that, when
they flow at all, fiow eastward into the Rio Grande;
within its southern portion, east of the town of Sabinas,
a mamber of 1solated hills and ridges of low relief break
the generally smooth, eastward slope of the land.
The Mountain Reegion consists of a massive high-
land chain, with elevations from approximately 9000
to 10,000 feet, that forms the southern extremity of
the Rocky Mountains, the great cordillera of western
America (Fig. 2-3). It forms a divider between the
Coastal Plamn, and the Desert and, from just north of
the city of Saltillo southward, is usually called the Si-
erra Madre Oriental. This region begins at the Rio
Grande in the northernmost part of the state and runs
southeastward to the southeastern border with, how-
ever, 2 marked break in i massiveness from the town
of Melchor Mizquiz southward almost to Saltiflo. Most
of the mountains are of Cretaceous limestone, although
on the tops of some and in the lowlands between oth-

-ers, particularly in the northwestern part of the state,

there are extrusive volcanic formations.

The Desert Region, lying in the west and south-
west sectors of the state, 1s part of the vast Central
Mesa of Mexico that extends northward from the lat-
tude of Mexico City to the Rio Grande and the in-

ternational boundary and beyond (Fig. 2-4). v is
by far the largest topographic region in Coahuila
and is dotted and streaked with a multitude of
northwest-southeast trending, mostly limestone
block-mountains that reach altitudes of approximately
G000 to 7000 feet. Between these mountains are Jow-
lands of largely interior drainage, rising from 1700 feet
at Boquillas on the Rio Grande to more than 4000
feet in the south. In the Southern Desert Subregion,
between Saltillo on the east and Torreén on the west,
the block mountains and the intermontane basins have
an atypical east-west orientation. Into this subregion
atits western end emerge two rivers that once, before
humans appropriated them for their exclusive use, were
permanent streams of considerable size. The Aguanaval
rises 1n the state of Zacatecas to the south and the
Nazas rises to the west in the state of Durange. They
once terminated in two “lakes,” Viesca and Mayran,
respectively, which early Spanish documents say were
permanent bodies of water gready attractive to the
aboriginal people. These lakes (Fig. 2-1) are now dry,
their waters controlled and diverted and their sediments
farmed to support one of the great agricultural areas
of Mexico,

CLIMATE

The climate of Coahuila is and, except on the
higher elevations of the mountains in the southeast-
ern corner of the state. The Coastal Plain receives
moisture from the Gulf of Mexico, and an annual pre-
cipitation of approximately 20 inches falls near the
mountains, with somewhat less rain toward the Rio
Grande. By the time the easterly winds have passed
the mountains, they have lost most of their moisture
and the Desert Region receives an average of less than
10 inches, again excepung the very highest elevations,
which catch shightly more. On my first trip to Coahuila,
in 1937, 1 was told by a rancher just north of the town
of Cuatro Ciénegas that there had been no rainfall on
his very large ranch for the previous seven years, but |
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have always wondered whether this was a Biblical
measure or an actual figure (see also Baker 1956:131).
Winds entering Coahuila from the west bring even
less motsture: coming the long distance from the Pa-
cific Qcean, they precipitate most of their water over
the Sierra Madre Qccidental, and what ltde remains
is dropped upon the arid lands of the state of Chihwua-
hua before ever reaching Coahuila. Baker (1956:127,
131) says that “most of the 144 kinds of magimals . ..
that live in Coahuila must have the ability to live their
entire life spans without the opportunity to drink sur-
face water. . . . Springs and other surface water are
either scarce or zbsent west of the mountains” The
highest annmal rainfall and the most humid (i.e., the
least arid} conditions occur in the high mountins
surrounding Saltiilo. Where I have traveled in Coahuila,
which amounts to over one-half its avea, | know of
only one run of living water other than those that
flow from the northern mountains eastward through
the Gulf Coastal Plain into the Rio Grande. That one,
La Camponada, rises in the Sierra de los Hechiceros
in the very northwestern corner of the state, but once
outside the shelter of its mountain of origin, it does
not last a mile before sinking into the desert sand.

VEGETATION

Biologists who have worked in Coahuila have di-
vided the state in 2 number of ways. Baker (1956:133)
states that “for the study of mammalian distribution. ...
Merriam’s life-zones are the most satisfactory major
divisions, and Muller’s vegetation-types provide the
most useful minor divisions” He also says that “cli-
matic and edaphic factars interact to influence the
distribution and abundance of vegetation in Ceahuila”
(1956:132). Following Merriam, then, he continues:
“More than three-fourths of the total area of Coahuila
1s included in the Lower Sonoran Life-zone. . . . This
expanse includes areas ranging from less than 800 fect
(approx. 245 meters) in the northeast to more than
5000 feet {approx. 1539 meters) in the south and west.
Using Mulier’s floral divisions, two vegetation types
are distinguishable: the Tamaulipan Thorn Sheub and
the Chihuahuan Desert Shrub” (Baker 1956:134),
Because the Coahuila Project was confined to the
Lower and Upper Sonoran zones, with only very ten-
tative prebes into the Transition and Canadian life
zones, description is fimited to the two former divi-
stons and only passing reference is made to conditions

1 the latter two. For the same reason, the area of the
Tamaulipan Thorn Shrub has been neglected in favor
of more detailed description of the Chihuahuan Desert
Shrub vegetation type.

The Chihuabuan Desert Shrub covers the lower
elevations in all regions of the state of Coabuila (Figs.
2-5, 2-6), except that of the Coastal Plain. The soils
from which it grows are shallow, stony, imumature, and
often alkaline, characteristics that, together with the
chimatic aridity, favor the succulents and xeric annuals
and perennials found sparsely scattered among low
shrubs sucly as creosote-bush (Larrea sp.), tarbush or
ofas (Llowrensia cermud), leatherplant (Jairepha spathulaia),
candelilia (Buphorbia antisyphilitica), and rubberplant or
guayule (Parthenium argentatum).

It is only in restricted places where there happens
to be more moisture, such as along watercourses that
carry off the occasional rains or in sheltered can-
yons, that the larger shrubs and low-growing trees
can prosper at all: mesquite (Prosopis sp.), desert
willow (Chilopsis sp.), hackberry {Celtis sp.), huisache
(Acacia farnesiana) and catelaw (4. gregeii), walnut (Juglans
sp.),and pecan (Carya sp.) are among the most promi-
nent (Fig. 2-7). In the north and central parts of the
state, small areas of grasslands, mostly confined to soils
of igneous origin, contrast sharply with the desert
shrub that grows on the more widespread Lmestone
soils. The following succulents grow on the stony soils
and rocky scales of the limestone hills and canyons:
various agaves, including the economically important
Agave lechuguilla and A. maguey; aguapilla (Hechtia sp.);
varieties of yucca, ocotille (Fonquieria splendens), and
prickly pear {Opuniia sp.}; and many kinds of
Mammiiliarie and Echinocacius (Fig. 2-8).

FAUNA

Animal life includes a variety of lzards and snakes
that are not, however, very conspicuons; nor are birds,
except for quail and doves, hawks and vultures, and a
Light, temporary concentration of waterfowl on the
ponds and streams of the Ciénegas basin during the
winter months.

Mammals alse are scarce in the Chihuahuan
Desert Shrub, although a number were, and stiil are,
of economic importance. Larger mammals, more de-
pendent upon surface water, understandably have
greater difficulty in maintaiming themselves in such

arid country and, at the same time, have had to with~

seasicl a considerable amount of huntng pressure, both
ancient and modern. Baker lists both the mule deer
(Qdocoiivus fremionusy and the white-tailed deer (O,
pirgfuianis) as vesidents of the Lower Sonoran zone,
but he wdenufies the latter with the Tamaudipan Thorn
Shrub and the former with the Chihualivan Desert
Shrub, noting that the two ranges overlap where the
white-tziled deer occurs in sheltered areas that sup-
port growths of oak, even at lower elevation {Baker
1956:134—136). In the last statement hes the key o
the ranges of the two deer species. The white-tailed
deer is associated with oak brush more-or-less wher-
ever it grows; the mule deer 1y asseciated with “the
desert plains and the rugged terrain of the arid foor-
hills” (Baker 1956:318).

However, it is pertinent to a general discussion of
climate and biology to mention the existence of a
considerable body of evidence in the archaeological
record for a gradual but noticeable desiccation in
Cozhuila between the time of the first radiocarbon
dates, about 7300 B.C., to the time of the last, about
A 1000, This evidence consists largely of the re-
wains of anumals, typical of more mesic conditions,
that decreased markedly or disappeared entively from
the bottom to the top of the cultural deposits in Fright-
ful Cave (CM68) and that are now no longer present
in the region of the cave: grizzly bear, Usus “of che
planiceps group™; jaguar (Felis onca); yellow-haired
porcupine (Erethizon dorsatum epixanthiuin); antelope
{Anttlocapra americana); bison (Bison bisen); and land snail
(Humboldiiana iaylori) (Drake 1951; Gilmore 1947;
Metcalf and Riskind 1979). One additional piece of
evidence may be of importance here With the excep-
tions of one mountaint sheep bone 1 the Top Level
and one bison bone in the Bottom Level, no remains
of these animals were found in Fat Burro Cave
(CM24). Since the earliest date from this site 15 3295
B.C. & 85, this date may serve, at present, as an ap-
proximate terminus ante quem for the extinction
of those animals and an approximate date for the at-
tainment of the modern, more xeric climate and prob-
ably the Lower Sonoran life zone. But it is important
to remember that there is no evidence from the ar-
chaeological record that the Desert Region of
Coahuila has ever been anything but semiarid at best.
The desiccation culminating around 3000 B.C. was
probably a matter of slowly shifting degree, not one
of drastic or sudden change. On the other hand, many

sheltered areas of velatvely low elevation and a Lower
Sonoran vegetation today, such as Catlon Espontosa
(Fig. 2-7) and Canon Piedragosa, may have had an
Upper Senoran type of vegetation during carly times,
including heavier stands of cak, mescal bean, and
buckeye, all of which still grow v both canyons, as
well as pifion and junuper, which do not,

Baker (1956:130) says that “less than one-fourth
of Coahuila lies within the Upper Sonoran Life-zone.
This life-zone encompasses the higher parts of the
lesser mourntaing but is more pronounced in the foot-
hills and the southern exposures of the upper slopes
of the higher mountains” The oak, 10 many forms
including the live oaks {Quercis pirginiana), 1s the
dominant floral type, except in areas of the Grassland
Transition and Grasstand vegetation types, the latter
minimally represented but the former “cccurring
about the flanls of most of the mountain ranges” of
the state (Muller 1947:46). In the Moentane
vegetation-type flora of the Upper Sonoran, there are
also present pifton (Pinus combroides), juniper (funiperns
packyphloea), mescal bean (Sophoera secundiflora), madroiio
{Arburus xalapensis), Mexican buckeye (Ungnadia
speefosay, and in some places, several kinds of grasses
such as the gramas (Bewtelona spp.). In the grasslands,
particularly in the rocky parts, grow sotol (Dasylfrion
sp.}, bear grass (Nolina sp.), yuccas of several kinds, and
an occasional oak (Quercus sp.), pifion, or juniper. The
mammalian fauna of the Lower and Upper Senoran
life zones is much the same, the differences being
mostly a matter of relative quantity. In fact, according
to Baker (1956:143-144), the Lower Sonoran has only
eight nonflying genera not also found in the Upper
Sonoran, while the lacter has only four not found in
the former—and, of these, several cannot be consid-
ered as having signmificant economic importance to the
aborigines of Coahuila, who are said in the archival
records to have eater: almost anything that moved of
its own free will {sec de Leon 1649).

Baker (1956:138-139) observes that “less than
one-fifth of Coahuila lies within the Transiton
Life-zone. The dominant tree 13 the Arizona pine (Pinis
arizopica). [t may occur in association with large oaks
and Douglas tir {Prendotsiga taxifolia)” The Arizona
cypress (Cupressus arizonica) 1s also present, and on the
tops of highér mountains and remarkably low on some
of the eastern highlands, where rainfall comes directly
from the Guif of Mexico, are stands of pine of varying




density and robustuess, but Baker (1956:139) says that
these rather small enclaves “influence the disteibution
of mammals only slightly” As far as [ amn aware, no
remains of prehistoric people have been found in this
life zone in Coahuila.

The Canadian life zone is present “near the sum-
mits of at least four of the highest mountaing of
Coahuila. Small groves of quaking aspen (Populis
tremuloides) exist on Sierra del Pino and Sierra del
Carmen. No mammals chatacteristic solely ol the
Canadinn Life-zone are found m these mountains”
(Baker 1956:139—140). To my knowledge, no remains
of prehistoric people have been found in this zone in
Coahuila.

DRAINAGES

The Cuatra Ciénegas basin, where, probably for
good cultnre—ecoiegic;ﬂ reasons, a large majority of
our sites were found and in the immediate cributaries
of which are located all but two {CM62 and CM79)
of the others described in this volume, is a unique and
interesting area from many points of view (Figs. 1-1,
2-1). It is a tectonic structure extending about 30 miles
east-west and from 10 to 25 miles north-south at maxi-
mn reach. Four passes provide base-level routes into
and out of the basin: Puerto del Carmen from the
Coastal Plain on the east, Puerto San Marcos from the
south, Cafion de Jora from the west, and Puerto
Ciénegas from the north. As for water, although there
may be other, smaller streams of which I am unaware,
oniy three permanent watercourses flow into the ba-
sin: one southward out of Puerto Ciénegas, one north-
ward through the commune of La Vega from several

16

large springs that rise in Sierra de la Purisima south of
the basin, and one that flows northward from a fuge
spring, called Agua Nuewa, in the southeasternmost
etmbayment of the basin, QOther than these, the waters
that are responsible for the marshes, ponds, and pools
that give Cuatro Ciénegas its name (ciéngga: marsh)
and the area its special character rise from the earth
within the basin itself: crystal clear, slightly mineral-
ized, and warm. It seems probable that originally (be-
fore modern ditching) only one stream, that from Agua
Nueva, flowed out of the basin. This stream passes east-
ward through the Puerte del Carmen at Rio
Nadadores to be joined by Rio Monclova, then
northeastward to unite with Rio Sabinas to form the
Rio Salado that eventually enters the Rio Grande
downstream from Nuevo Laredo, Tamaulipas, This sys-
tem is, of course, the only through-flowing, perma-
nent watercourse in northern Coahuila—and possi-
bly in the entire state, although I have no data on this
subject from the southeast corner near Saltillo. An-
other unusual feature of the basin is the large expanse
of gleaming white gypsum sand dunes that occur in
its eastern part and support a specially adapted flora.
Also of bicecological interest is the “very high inci-
dence of endemism among [reshwater fishes and
aquatic reptiles of this basin” (Hubbs, personal com-
munication 1964), which Minckley (personal com-
munication 1965) says “appears to be higher than any
other arca of its size in North America” This phe-
nomenon suggests that the Ciénegas basin has been
biologically isolated for a very long time, possibly since
the local orogenic movements at the end of the
Pleistocene.
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Fig. 2-6
The Chihushuan Desert Shrub in the east end of Cave Canyen, showing riparian vegetation variety on both sides of the arroyo

Fig. 2-8
Field camp i Cave Canyon, 1940-1941. This photo shows very well whae the Chiknahvan Desert Shrub is like. In the
foreground is creosote-bush (Lairea sp.). The rocky point in the background supports various succulents.

Fig. 2-7
Cafion Espontosa with an almost Upper Sonoran flora




CHAPTER. 3

Sites

There are 120 numbered sites at presenc in the Coahuila
survey. OF chese, 12 are multiple, that is, the numbers
represent locations, and the letters designate individual
sites within that location. A number of sites were found
by other American researchers, Dr. Dudley Jackson
collected artifacts from one in Cafion de Jorain 1936
and 1941, Edward Palmer in 1880 went to four sites
and took away his famous coilection, which T exam-
ined at the Peabody Museum of Harvard; it should be
noted that the locations of these sites as reported by
him are confusing and possibly erroneous (Palmer n.d.);
I unsuccessfully searched for one of his sites in the
Sietra de Oballos, northeast of Monclova, but did find
one site probably not mentioned by Palmer. In 1935,
Raymond Emerson took a pack trip in northern
Ceahuila south of Boquillas, on the west flank of the
Sierra del Carmen; he reported nine sites, of which [
have visited six, and recovered a small collection of
material that T have stadied intensively (Taylor n.d.).
Kirk Bryan in 1941 visited west-central Coahuila on a
geological investigation and was taken to elght sites,
from which he obtained a small surface collection of
lithic artifacts; I have made drawings of these speci-
mens anrd have visited three of the sites.

Of the “sites” that [ have found and numbered,
four appear unlikely to have been utilized by aborigi-
nal people, were seen only at a considerable distance,
were recorded only on a long chance as an aide-miemoire,
and were not visited. At the time that T was working in
Coahuila, there were said to be smali, pothunted col-
lections of cave materlals 1n Monclova, but none in
Cuatro Ciénegas or other places I visited. [t was also
reported that rather large collections had been taken
across the Rio Grande and sold in the United States. [
have scen some of this material at various places m the
Big Bend area of Texas.

Omne more peint needs clarification before the sites
are described. Except for the 1940 and 1941 season, |
never worked under a permit that allowed me to ex-
cavate. Consequently, the investigation of each survey

site consisted merely of viewing and, enly very rarvely,
of digging a small testpit to ascertain the depth and
contents of a promising looking deposit. However,
many sites had been vandalized, and we could ob-
serve to our advantage the spoil piles and profiles
of the potholes. Taken as a whole, our records are
not compleie, even for survey notes, but are suffi-
cient o allow preliminary evaluation. On a number
of occasions, however, we did make salvage collec-
tions from sites that had been vandalized and in
which cultural and osteological material had been left
to deteriorate on or near the surface; these sites have
been given site-survey numbers and are reported here
along with those sites we excavated in 1940 and 1941
(Fig. 3-1).

CM24, FAT BURRQO CAVE
{CUEVA DE LA BURRA GORDA)

CM24 15 2 small cave, 6.6 m wide, 3.4 m high at
the mouth, and 8 m maximum depth from the drip
line to the back. fc faces approximately northwest
about 10 m above the canyon floor, in the right or
south wall of a short, open-ended, flat-bottomed,
vertical-sided canyon approximately 1.5 miles in length
(Fig. 3-2). The altitude of the canyon {loor is 3050
feet at the castern end and 3125 feet at the western.
The canyon forms a chord between two points on
the arc of the Cafion de Jora at the northern tip of
Sierra de la Fragua, approximately 21 miles west of
Cuatro Ciénegas (Fig. 3-1}; we named it Cave Can-
yon to distinguish it from its better-known “parent,”
Cafion de Jora. The latter often occurs on maps and is
famous for being the major pass between the western
Desert Riegion, the Ciénegas basin, and the open coun-
try of the Coastal Plain region lying east of the moun-
tains. The vicinity of the cave is in the Lower Sonoran,
life zone, but to the south the higher elevations of
Sierra de la Fragua are in the Upper Sonoran. The
vegetation of Cave Canyon is sparse, even for Coahuila,
and 1is typical of the Chihuahuan Desert Shrub, in-
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Map of Coahuils Survey area. The numbered archacological sites are those treated in this publication.

cluding the dominant creosote-bush, alicoche
(Echinecerens sp.), prickly pear and cholla (Opuntia sp.),
and other Cactaceae, lechuguilla, ocotillo, only a few
yuccas, a little candelilla and leatherplant, and of par-
ticular note a scattering of peyote (Lophophora sp.) on
the north wall, stunted mesquite, desert willow, and
catclaw. At present there is no water in the canyon or
in its tributaries, alchough there is plentiful evidence
that the arroyo runs from time to tme, and some-
times heavily. Bedrock catchment basins called finajas,
often used today as transitory water sources m the
desert, were not found anywhere in the canyon, al-
though admittedly we did not search every nock and
cranimy.

Fat Burro Cave (CM24) was the first site exca-
vated during the Cozhuila Project and proved to be
the second most productive and the second oldest,
even though its culeural deposit was only about .75
m in maximum depth and in places somewhat less.
When I first visited the site in 1939, I noted an ir-
regularly shaped hole dug by vandals to sterile cave
spalls along the center of the back wall; several arti-
facts were found in the spoil pile that surrounded the

pothole; these were deposited in the Peabody Mu-
seum at Harvard. In 1941, we excavated all the remain-
ing deposits and took a sondage at the drip line of the
cave to investigate the bedrock and the depth of the
sterile cave-spall layer that underlay the coltural debris.
A total of 71 quarter-meter blocks (1 x 1 x 0.25 m),
amounting to 13.29 m? of cultural deposit, were proc-
essed (Fig. 3-3). The work occupied 17 full working
days, from January 2 to 24, 1941, with a crew of first
three and then four workers.

The deposits were not stratigraphically comph-
cated. At the top was approximately 0.5 m of debris
containing a considerable mmount of fiber. The sur-
face consisted of a fiber Moor that was hardpacked,
fall of both coarse and fine [ibers, and had 2 loose
layer of fiber, sand, and dust. Interpreted to be the
same as the other fibrous deposits, but compacted by
native fauna and by prehistoric and modern humans
during occupation, the fiber floor was treated as the
surface layer of the site. Beneath it, the 0.5 m of
fiber-containing deposit was much looser and mixed
with more dust and cave spalls. This stratum was the
mzjor culture-bearing deposit and was divided into

Fig. 3-2

Fat Burro Cave (CM24)}, the opening in the lower

cliff’ at the center of
floor of Cave Canyon

GAVE 24
FLAN AND GRID

north >

o imatar

x
parmenant

the photo, as seen from the

Rausing
x

@eEsUring
X su;ngx Mo

X

Fig. 3-3
Fat Burro Cave (CM24} plen and gnid
showing excavated blocks

BJ
W




Fig. 3-4

Nepal Sheleer (CM28) is in the center of the photograph as one looks north to Sterra de fa Madera

two U.25 m arbitrary levels, the topmeost called "Fiber
One” and the lower “Fiber Two.” Below these levels
was the so-called Gray Layer, a stratum about 0.25 m
in depth containing some fiber with greater amounts
of gray cave dust and spall. The Gray Layer contained
cultural materials, including some made of fiber and
wood, but in less quantity than i the overlying levels,
Below this, lying upon bedrock or cave spalls, was the
Yellow Layer. No cultural material could be positively
identified as coming from this layer; as far as we could
judge, its composition was much like if not actually
identical with} the Gray Laver, except chat it contained
no fiber and its dust and cave spalls had a yellow tinge.
We interpreted the coloration as a result of hydration
of iron oxides, which, at some early date when the
climate was wetter than at present, had come about
through moisture percolating down from above or
coming in from the broad mouth of the cave and
modifying the ferric oxides contained in the dust and
spalls of the native, iron-bearing hmestone. We recov-
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ered several sacks of samples from both the Gray and
the Yellow layers, but they were later lost while await-
ing testing in the Geology Department of the US.
National Museum.We had hoped to produce evidence
for an ancient wet period that might equate with the
one discovered by Albritton in the Big Bend of Texas
(Kelley, Campbell, and Lehmer 1940). It is most un-
fortunate that those tests were not conducted as we
later recovered biolagical evidence from Frightful Cave
of just such a former, more humid climate.

Radiocarbon determinations were run o $ix sam-
pies from Fat Burro Cave. The determinations spanned
the period from 1430 & 50 to 5245 % 85 B.P. (see
Appendix B).

CM28, NOPAL SHELTEIR
(ABRIGQO DEL NOPAL)

CM28 is a smail, shallow rock-shelter {(Fig, 3-4),
approximately 8.5 m wide, 2.5 m high at the drip line,
with a maximum depth of 2.5 m although the aver-
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Fig. 3-5
Nopal Shelter (CM28) plan and grid of excavated blocks

age is somewhat less. [t faces skghtly south of east about
10 m above the canyon floor in the left or north wall
ef Cave Canyon, opposite and roughly northeast of
Fat Burro Cave (CM24).We chose to excavate Nopal
Shelter because it was wide open to the elements and
because we hoped it would have little, if’ any, fiber in
its deposits, thus attracting fewer rodents and other
burrrowing animals that had caused so much distur-
bance in the dry, fiber-filled debris of Fat Burro Cave.
We also had become very interested in the chrono-
logical relationships between the two groupings of
lithic artifacts found in Fat Burro Cave, and we wished
to dig a site in which the two were present and whete
we could make a test with as few distracting, confis-
ing elements as possible. Nopal Shelter was excavated
completely, vielding 47 blocks of 0.20 meach (I x 1 x
0.20 m), equivalent to 6.62 m® of cultural deposit
(Fig. 3-5}. The excavation occupied six full working
days, from February 5 to 14, 1941, with a crew of
from two to four men (Fig. 3-6). The cultural deposit
attained a maximum depth of 80 cm in just four blocks,
with only seven blocks reaching depths of 60 cm. As
anticipated, the excavation revealed hardly any loose
fiber in the deposits and only four fiber specimens,
but the lithic collections were large. We were fortu-
nate 1 obtaining the stratigraphic information that
we had been looking for.

CM37

“Site” CM37 is a small shelter in the east wall of a
narrow canyon that ascends from the floor of Cave
Canyon south and across the canyon from Nopal Shel-
ter. A well-worn trail used by collectors of the wax
plant, candelilla, to reach the highlands goes up this
canyon, When I first saw the site in 1939, there was a
pothunters hole in the center at the back, around
wlich we found prehistoric cultural specimens of fiber,
stone, and wood. Excavation was begun at the site on
January 28, 1941, after we finished excavating Fat
Burro Cave (Fig. 3-7). Work was stopped on February
6 after only one and one-half days of excavation, when
two test trenches showed the site to be without any
depth of cultural deposit and virtually barren of cul-
tural material. Here again was a usable site that had
not been cccupied, although it appeared to offer more

attractions than many others that actually had been
occupied (see Taylor 1964: 197 ff').

CM56

“Site” CM56 is really an arez or loca-
tion-designation that incorporates the whole of
Painted Cave Canyen, Cafion de la Cueva Pintada, in
which we recorded eight individual sites of what is
probably a larger number. The canyon cuts into the
north slope of Sterra de los Alamitos (sometimes called
Sierra Australia) from the east end of the Barreal del




Fig. 3-6
The start of excavation at Nopal Shelter (CM28) in 1941, Manuel Castro stands in the first excavation trench.

Fig. 3-7
Site CM37 during excavation in 1941, Pedro Gonzalez stands at the left of the screen being filled by Manuel Castro.

7
Fig. 3-8
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A canyon in the southeast Flank of Sierra de la Fragua {CM59}. Note the many small shelters or “niches” in the rock wall; these

frequently contain human burials. The canyon floor has typical Chikuahuan Desert Shrub with quapilla {(Hechtia scariosa),
fechuguilla {(Agave lechuguitla). yuccas (Yicea sp.), and drago (Jatropha sp.).

Hundido and is about 30 miles southwest of Cuatro
Ciénegas. The canyon has much the same type of veg-
etation as Cave Canyon, but it is narrower and has
lower but more vertical limestone walls that are rid-
dled with niches, overhangs, shelters, and caves.

Site CM56d is what we have called a2 “bual niche)”
about 5.5 m wide, 0.5 m high at the entrance, and 4.5
m deep. It is located at the back (interior) of a larger
shelter that was, however, too small for occupation.
When 1 first visited this site in 1939, some human
bones and three pieces of plited matting were ex-
posed. Also projecting from the deposits were a
three-grooved club, a notched and poinced stick (dig-
ging stick?), a probable firedrili, and half of a pair of
wooden fire-rock tongs. These artifacts were described
m situ, but the burial was not disturbed and the mate-
rial was left as [ found 1t; I had no permit to test or
excavate. At the end of the 1940 and 1941 season, I
again visited the site. The burial had obviously been
further disturbed, and so Albert Schroeder and [ made
a controlled excavation for salvage. Five cuts were made
in the horizontal dimension (more or less N-5), first
through fiber, dust, and spalls, then through gray dust
and spalls, and finally into yellow dust. Thus, here at
this small, very dry burial site we had the same se-

quence as that observed at Fat Burro Cave (CM24),
an eccupation site.

In the Gray Layer but evidently dug down from
the Fiber Laver was an empty grass “nest” or, as we
wterpreted it, a cache pit. During the course of our
excavation, we found coiled basketry, quite a few pieces
of plaited matting, the buit end of an arrow, a metate,
and many more human bones {but no skull), all in the
fiber layer. No artifacts were recovered from the up-
perJevels.

CM59

This is another area designation, representing a
broad, flat-bottomed canyon in Sievra de la Fragua
on the west side of Puerto San Marcos, about 18
miles shightly west of south of Cuatro Ciénegas (Fig.
3-8).There are many small niches and shelters, some
with rather large platforms, in the vertical walls of
the canyon for at least 2 miles above its mouth; none
of these conmined evidence of prehistoric occupa-
tion. However, many of the shallow overhangs in
the canyon walls retain pictographs painted on their
walls, and so-called sharpening grooves can be
found on bedrock or large boulders at the entrance
of several rock-shelters.




Site CM5Ya is a rock=shelter about 20 feet above
present ground level at the base of the canyon wall on
the notth side, just at the point where the canyon
debouches into the pass. On its surface, we found a
considerable nuwmber of lithic artifacts and one pot-
sherd, the latter indicative of a relatively late occupa-
tion, possibly about A1 1000

Site CM59b contained a muldple burizl that in-
cluded two skulls, a rather unusual find. Desiccated
tissues from the bones were determined by William
Boyd to have blood types 0 and B, the latter being a
very rare occurrence in pre-Columbian American
Indians (Taylor and Boyd 1943). Radiocarbon tests
from the burial produced two dates: 2100 £ 70 and
1000 £ 45 B.P. Both samples were yucca, so dates
have been corrected for isotopic fractionation (see
Appendix B).

CM59c¢ held a single burial compicte with skulf,
ard had been only slightly disturbed {possibly by ro-
dents). The burial in site CM59d had been disturbed
and did not have a skull. Lacking pertinent evidence
other than the curious fact that skulls are nussing from
a surprising number of burial niches, we could come
to no other conclusion than that relatively modern
vandalism has been responsible. Severzl informants told
us of “caves full of skulls” but we were unable to sub-
stantiate or refute these reports.

Site CMG59e is a small, shallow rock-shelter on a
ledge immediately above CM59d; its burial appeared
to be undisturbed, although it did have a rodent’s nest
in the thoracic region. The burial was covered by a
loose pile of rocks, 2 frequent ccourrence in niche
burials. All the above sites of CM59 were salvaged in
1941

CM62

CM62 15 a small rock-shelter in a very deep and
narrow side-canyon off Carion de las Tinajas de Chenta
on the lands of Rancho Australia, on Sierra los
Alamitos, the domain of the family of former Mexi-
can President Francisco 1. Madero. The site is about 5
to 6 miles of very rough country from the ranch house,
which is now a distillery for making sotel, a tequila-like
liquor made from the succulent Dasylirion wheeleri. A
red pictograph was found on the face of the cliff above
the mouth of the rock-shelter. In front of the site was
a considerable platform on which we found one pot-
sherd and one projectile point. [nside the shelter, on

the surface but beneath some [ragments of phited
matting, were a human calvarium and a few long bones.
The burial had been distarbed, the bones disarranged,
and the stones that had once covered it had been
thrown aside; we recovered the calvarium. To the east
and west of this grouping were stone piles indicative
of other burials, but we did not molest them.

CM64

This “fissure cave” {(geologically a solution crack?)
in the north wall is about 1 mile up from the mouth
of Cafion Piedragoso,a very long, wide, and deep can-
yon in the east flank of Sierra de la Purisima almost
directly opposite and across the valley from the mouth
of Cafion Espontosa (the location of Frightful Cave
[CM68]3. The entrance is very high and narrow, about
9 m deep, and from 0.9 to 1.5 m wide. The floor slopes
sharply upward from the entrance and was covered by
a layer of broken, dried-out cultural objects and des-
iccated, smashed, and broken human bones lacking
skulls or skull fragments, although some human hair
was found (Fig. 3-9).In June of 1941, Albert Schroeder
and I salvaged the bones and artifacts. We collected a
large amount of plaited matting, netting, coiled bas-
ketry, several so-called “burial sticks,” grooved clubs,
five tongs, and other wooden objects of undecipherable
mse, There were also a number of bone beads, some
still strung on leather thongs and some beads made
from the tubes of what appeared to be marine worms.
Such tube beads have been found at & number of sites
in the Southwest—the Mogollon Village, Snaketown,
caves of the Hueco Tanks, and caves in the Sierra Madre
Occidental in Chihuahua, Mexico—and were subse-
quently identified as Fermetus sp. and so published
(Haury 1936; 1937; Cosgrove and Cosgrove 1947;
Zingg 1940). We sent our Cozhuila specimens and
samples from other sites (Snaketown and the Mogollon
Village, caves in the Sierra Madre Occidental of Chi-
huahua) to specialist Olga Hartman, of the Oceano-
graphic Museum, La Jolla, California. She reported
that she could “see no indications that any of the pieces
[were] ... vermetid” and that they were “strongly remi-
niscent of serpulid tubes Protula” (Hartman, personal
communication 1942). It is interesting to note that
the known distribution of these animals {as of 1942
is along the Pacific shores of southern California.
Hartman had some further interesting remarks: “The
biological conditions under which Protula superba, ox

Fig. 3-9
Site CM64. The photograph looks inward from outside the
cave. The meter rod is positioned about half way to the back
wall. Human bones, matting, and wooden “burial sticks” re-
main on the inclined floor of the cave, as they were left by
vandals.

any serpulid with a straighe, regular tube [such as those
we sent te her] 15 able to exist, may be unique. There
can be no wave shock or other factors which might
disturb the water, or the tube will be irvegular, at-
tached for much of its length. This at once places it
below intertidal or littoral zones. The question arises
how the Indians obtained them” (Hartinan, personal
communication 1942).

CMe65

This cave 1s in the north wall of Cafion Pledragoso,
about 0.3 mile up from site CM64, It is quite large,
with a divided entrance and several sections formed
by large blocks of fallen rock. The cave had been se-
verely vandalized by guano hunters, but in some of
the back sections and possibly also below the level wo
which the guaneros excavated there were still undis-
turbed depaosits. On a sified spoii pile at the mouch of
the cave, we found a number of artifacts, one of which
is a twill-pad sandal characteristic of the Ciénegas
Complex, the earliest caltural manifestation in our
Coahuila sequence dating between 7500 B.C. and 5000
B.C.This Complex has been found in only two other
sites, Fat Burro Cave (CM24) and Frightful Cave
(CMG8). In March of 1941, I collected the culeural
material exposed on the surface bat did no digging.

CMo8, FRIGHTFUL CAVE
(CUEVA ESPONTOSA)

CM6E is a long, relatively narrow cave at the
southernmost end of a mountain spur that overlooks
the rather steep, wide, V-bottomed east-west Cafion
Espontosa {Fig. 3-10). The canyon descends from al-
most the summit of the range to a broad alluvial val-
ley, called Agua Nueva, which is the southeasternmost
embayment of the Ciénegas basin {Fig. 3-1). The alu-
tude of the cave floor 15 4100 feet, of the mouth of
Canion Espontosa is 3150 feet, of the Agua Nueva val-
ley floor is 2600 feet. it is obvious from its uncom-
mouly luxuriant vegetation (Fig. 2-7) that the canyon
1s better watered than any other we saw in the basin,

_with the possible exception of Cafion Piedragoso on

the opposite side of the Agna Nueva Vailey. Much of
the contributing meisture comes during winter and
spring storms from clouds originating over the Guif
of Mexice, driven by the easterly winds to top the
divide at the east end of the canyon and to blow down
it almost to its mouth. However, at the time we were
there, no living water, or even any bedroclk potholes
{called t/najas), could be discovered in the canyorn. The
floral roster of Cajlon Espontosa includes forms from
both the Lower and Upper Sonoran life zones: oak,




Fig. 3-10

Frightful Cave (CM68) from the south, with figure standing at the right side of the cave mouth

buckeve {Ungnadia sp.), coral bean (Sophora sp.),
mesquite, several species of acacia, sotal, bear grass,
lechuguilla, maguey (Agave sp.), yucca zamandoque
(Hesperaloe sp.), candelilla, quapilla (Hechtia scariosa), and
drago (Jatropha sp). The monie, as in most of desert
Coahuila, is dominated by the creosote bush,
fechuguilla (Agave lechuguilia), and to 2 lesser extent
by maguey and prickly pear. Most, if not all, of these
plants were of ecenomic importance to the prehis-
toric inhabitants and remain so today in large meas-
ure. The rock in which the cave has been formed con-
sists of limestone, which, however, does not contain
the nodular chert {or as much of it) that is so charac-
teristic of the limestone of Cave Canyon.

The mouth of the cave faces 25° east of south
(Fig. 3-11). Iz front of Frightful Cave is 2 platform on
which the sun plays most of the day,although it enters
the cave proper enly during the winter and then only
until early afternoon (Fig. 3-12). The placform appeared
to be composed primarily of fire rock and ash with
occasional pieces of wood and fiber (although the test
that we dug was very limited). A large pothunter’s hole
had been dug along the west wall near the front of the

cave (Fig. 3-13);1t was about 1.25 m deep and did not
reach the bottom of the cultural deposits. On the spoil
pile beside the hole were approximately 15 sandals,
fragments of plaited matting, coiled basketry, and fiber
quids, the remnants from “chews” of some succulent
such as agave or sotol. This evidence was most en-
couraging, as were the many pictographs on the walls.
The surface of the deposits was covered, except at the
very front of the cave and in a few places where re-
cent fires had burned it away, by a capping of pulver-
1zed and firmly consclidated goat manure some §
to 10 cm thick. This was another plus for the site as
it provided splendid protection against scuffing and
other disturbances of the cultural deposits beneath.
The platform at the front of the site extended about 2
m south of (i.e., beyond} the drip line. Back of that
line, toward the rear of the cave, were 39.15 m of cul-
tural deposits, from 1 to 10 m wide and from 1.5 to
2.5 m deep (Fig. 3-14).

We began the excavation of Prightful Cave on Feb-
ruary 21, 1941, and finished on May 23. At First we
used quarter-meter blocks measuring 1 x 1 x 0.25 m.
Adter the first trench reached a depth of 2.5 m, it was

Fig. 3-11
The view to the southwest from the mouth of Frigheful Cave {CM68). The white patches in the middle distance are fallow
fields watered by the springs called Agua Nueva. Sierra de la Purisima is in the background.

Fig. 3-12
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Fig. 3-13
Frightful Cave (CM68) plan and grid of excavated blocks
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Frightful Cave {CMG8) cross section along line G

obvious that, with our smali crew of five men {only
one of whom was deing the digging, while two moved
fill from the work-face to the screens and cwo men
operated the screens) and a very finite amount of money
and time, we could not hope to maintain such a small
it of excavation and dig enough to vield a repre-
sentative test of the site. Following much discussion,
we decided to increase the size of the excavation
units to 0.5 blocks measuring 1 x 1 x 0.5 m and to
excavate only the western half of the deposits. Later
we dug three 2-m trenches to the east wall in order to
ensure that we were not overlooking a buried city or
some other such fabulous archaeological treasure (Figs.
3-15,3-16). This change represented a stringent com-
promise, one we grew even more unhappy about when
much later we learned the age of the material and that
one very significant cultural complex was restricted to
the lowest level. If we had maintained the original 25
cm unit, control over the temporal factor of this com-
plex would have been that much more refined. How-
ever, we did manage to dig 277 blocks amounting to
130.84 m? of cultural deposit.

To convey some idea of the richness of this site,
present here totals of the field catalog numbers for a
few of the major, more populous categories, in which
atleast half of the numbers represent a group of similar
artifacts found at z single lecation, not a single artifact:

Fiber, 1401 catalog entries (representing, among other
subcategories, 20,600 quids or chews, 1900 pieces of
cordage, 958 sandals); Stone, 177; Wood, 573 {repre-
senting 883 specimens).

The cultural deposits could be divided into three
physically recognizable levels that appeared to have
cultural significance and that were very close to the
50 cim arbitrary levels of excavation that were actually
used (Fig. 3-17). The lowest of these levels (except in
the very front of the excavated deposits) consisted of
superposed, water-tamped floors, the middle level of
coarse fiber and rocks, and the top level of smaller
fiber and much less rock. Of course, throughout was a
matrix of cave dust and limestene spalls derived from
the walls and ceiling. Grass-lined and unlined pits were
found both against and away from the walls, in the
form of “nests” of grass and twigs surrounded by and
often containing cultural debris. One rock oven and a
number of definable hearths of rock were found in
the deposits, but the majority of burned rock appeared
to be concentrated at the very front of the deposits as
constituent parts of the platform. We found only one
intact burial: that of an old woman whose desiccated
tissue showed her to be of blood group B (Taylor and
Boyd 1943). She had been buried from the nuddle
level but Iay 1 a rock and twig “nest” on the preoccu-
pation cave spalls. At burial, she had worn a fiber




Fig. 3-15

Frightful Cave {CM68)
after completion of the
1941 excavatien. The top
of the stadia rod is
projecting from Trench
25-27, one of the major
cuts made to the east wall
of this site. The rod is at
Line H.
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Fig. 3-16

Profile of Line 29, Frightful Cave {CM&8), and
string marking Line B The meter vod Is on the
rock to level it with the original rop of the cave
roof spall layer, the bottom of the cultural deposits.
Note horizontal, water-Jaid floors at right (white
ash lines are burne floors). Note pit dug from above
at lefi of floors, the cache pit also dug from above
starting at the upper left corner of the floors and
showing the lining going to the wall at 70 cm (27.6
in} above the cave spalls. Rodent holes are visible
at the lower right of the floors.
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g-string and had been wrapped in a twined tiber robe
and tied in a loosely flexed position by a heavy fiber
rope. Prickly pear pads had been plastered over her
head, and she was accompanied by a single sandal. The
ouly ather find that might be considered a burial was
a much-disturbed drift of child’s bones, including 2
calvarium. Other human bones were found scattered
sparsely, singly or in simall groups, throughout the de-
posits; they may once have constituted formal burials,
but we could produce no evidence for this inference,
and called these isolated finds “strewn skeletons”
Radiocarbon dates (see Appendix B) have been as-
signed to each of the three levels: bottom, 7000/5000
B.C.; middle, 5000/3000 B.C.; top, 2000 B.C.to A.D,
200

CM71, CUEVA TAPADA

CM71 is 2 long,low, narrow cave measuring about
17 m x 2 m and from 0.5 to 2 m high nearly 5 mmles
up Cafion Piedragoso from its mouth. It is in a side
canyon reached by going over a high ridge or cuesta.
At one time, the original deposits at its entrance were
cleaned out and the cave was walled up. On its south
wall about one-quarter of the way back s pamted 2
red “X,” which appears to be aboriginal. A test trench
excavated from wall to wall about one-half of the
way back revealed human bones beneath some rocks
and a piece of metate, all covered by cave dust. Our
guide said that after the cave had been discovered and
the wall removed, a human skull (adult?) and some
long bones, as well as a sandal and matting fragments,
were thrown out. When we visited the site, no fiber
was seen, water was falling from the walls, and roots
were found throughout the deposits.

CM73

This small rock-shelter is located far up a nar-
row, V-bottomed, major branch of the canyon that
contains the well-known guano cave, Cueva
Campana or del Rosillo, in the east flank of Sierra
San Marcos, opposite La Reforma mine and about
25 miles almost due south of Cuatro Cicnegas. A
burial of two or more individuals had been placed
under some roof fall in a small niche in the back wall
of the shelter. We found the burial disturbed and strewn
aver the rock floor of the shelter. A reworking of the
vandals’ spoil pile failed to produce a skull or any evi-
dence of one. A considerable mumber of cultural ob-

jects accompanied the burial: a metate, fragments of
plaited matting, knotless netting, coiled basketey, burial
sticks, an atlat], & digging stick, a Gre-driling hearth,
and a few unidentified objects of wood. The site was

salvaged in fune 1941,

CM74

CM74 is a small, open-mouth cave rather high in
the point of the rock wall that forms the northern
side of the mouth of Cadon Pledragoso. From this
site one can look norcheast dirvectly mto Cailon
Espantosa and almost see Frightful Cave. In this cave
a burial had been badly disturbed, but a guantity of
coarse grass held together by fiber twining suggested
that it may have originally rested in a “nest” such as
those we found (but without burials except in one
instance) throughout the deposits of Frightful Cave.
The CM74 deposits apparently contained no culcural
material, and what we found on the surface and boul-
ders had been collected by guano hunters from the
surface or beneath the usual rock piles. These materi-
als included the skull of a deer with two mandibular
rarm of deer crossed and tied to the antlers with plied
cordage, what probably had been two robes of twined
fabric, a number of sandals, pieces of knotted netting,
coiled basketry, plaited matting, and a plaited bag con-
taining a quantity of the seeds of monilla (Ungnadia
speciosd), Generally considered to be poisonous, these
seeds were probably consumed either as a food after
leaching or as a narcotic; several fiber bags of these
seeds were found in Frightful Cave lying in “nests” at
varying depths in the deposits.

CM79

CM79 is a burial cave about 2 miles east of the
ranch house of Rancho Piedra Lumbre, which is some
15 miles south of the railroad line at Maguneyal, about
50 miles west of Cuatro Ciénegas. The cave Is in an
outcrop of volcanic rock on the eastern margin of a
large playa basin that is surrounded by an uncommonly
great number of extrusive volcanic hills, mesas, and
ridges. Three individual burials were found ac the site,
two of which had been disturbed and one left in sitn
by its discoverer, the administrator of the ranch. A coiled
basket had been set on edge against a small niche ina

comer of the cave, over this 2 coarse, plaited mat had
been placed, and on this the burials. The skull and
mandible of the undisturbed burial had been putina

decorated, coiled-basketry tray. From the clean con-
dition of the associated artithets, especially the under-
lying matting, and the absence of mauy bones, even
from the undisturbed burial, 1t seems reasonable to
infer that these were secondary burials. A great number
of artifaces were associated with the interments: 39
strings of bone beads on their original cords, 172 loose
beads, 42 twill-plaited mats, seven checker-plaited mats
or fragments thereof, 14 coiled baskets, one coiled
basketry cray, one netting bag, several fragments of
netting, nine peyote buttons strung on a cord, and an
odd lot of miscellancous items. Some of the netting is
typical of that found in Cueva Candelaria (Aveleyrm
Arroyo de Anda et 2l. 1956), with the burials collected
by Edward Palmer Studley 1884), and in the child
bundle burial found in Fat Burro Cave (CM24). This
kind of netting is a determinant of the Mayran Coni-
plex (Aveleyra Arroyo de Anda et. al 1956; Johnson
1977; Taylor 1966: 838, 1968), one of the late prehis-
toric cultural complexes in Coahuila, possibly the very
fatest. Radiocarbon tests produced three dates for this
site, 1200 = 70 to 920 + 75 B.P, the latest yet for the
Cozhuila material (see Appendix B).

CM103

CM103 designates a broad, flat-bottomed canyon
in the Sierra de la Fragua, the second canyon south of
CMB59 and the next-to-last before Puerto Duran,
stightly more than 20 miles south of Cuatro Ciénegas.
Site CM103c is a small niche in which was found a
multiple burial covered with rocks. The burial had
undergone considerable disturbance, and the skulls had
been broken at the sucures. Some human hair was
found stuck to a fragment of twill-plaited matting;
one sandal was also found. Site CM103d is a
larger-than-usual burlal niche that could more prop-
erly be called a cave; it includes two embayments, both
of which contained burials. In addition to four sets of
disturbed human bones, there were three other places
1n the site where there might be undisturbed burials.
We did salvage work only and did not disturb the
latter. Fragments of several types of plaited matting
were found, as were some of what we call “strung
matting”;i.e., stems of tule (Typha sp.) or members of
the Cyperaceae threaded on twisted cordage to form
a mat. There was also an unusual type of matting in
which the dark brows stems of tule were woven into
a twill-plaited textile of light colored fiber to make a

design. Although the Floor of this cave slopes upward
[rom the mouth, it does not do so coough to have
precluded occupation. This condition, together with
the niche’s large platform and clear view of the pass,
would have made it {az least by modern judgment) a
serviceable occupation site. However, this site had not
been occupled—ryet another instance of what we in-
terpret to ndicate a lack, or at least a very low level, of
population pressure and the resulane high degree of
selectivity in sites tfor occupation (Taylor 1964 198).
Site CM103e is a small niche in which a burial had
been placed and covered with a pile of rocks, The
burial had been disturbed, and a heap of fragmeuntary,
strung, and plaited matting was found on the sie’s
surface. Human bones, also found on the surface, had
evidently been exposed for 2 long time as they were
completely dry, chalky, and much eroded. One toe
bone still retained some flesh. One molar tooth and
one fragment of a skult were recovered. A surface sal-
vage collection was made in the fll of 1947,

CM106, RIJSH CANYON
(CANON DEL JUNCO)

CM106 is an area designation for a wide and very
long, flat-bottomed canyon in the eastern flank of
Sierra de la Fragua almost due west across the marshes
and playa from the point of Sierra San Marcos. It is
south-southwest and about 15 miles ffom Cuatro
Cienegas and about 10 miles southwest of Cave Can-
yon (roughly halfway between Cave Canyon and the
more southerly sites, CM59 and CM103). Site
CM106a 15 a small burial niche 1o the south wall where
the first side canyon enters the main one. A hmman
skull was found on the surface inside the niche. There
is a possibility that more bones, and even some cul-
tural material, were hidden by the cave dust.We could
not excavate when we visited the site in 1947 as we
did not have excavation permuits.

CM109

A rather large burial cave, site CM109 is about 33
teet deep and sbout 13 feer wide at the mouth, which
1 approximately 10 feet high. The cave is located in
the north, south-facing wall of a short, steep,
V-bottomed canyon,locally known as Cafion del Salto
or Waterfall Canyon, which cuts into the eastern flank
of Sierra San Marcos immediately west of a ranch
house named Orosco, across the basin south of Cuatro
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Fig. 3-18

Site CM109, Burial 3 wrapped in a simple plaited mar. Although the burial s not in situ here, the burial and associated matting

are shown just as they were found.

Ciénegas. At the very back of the cave were three su-
perimposed child burials, the topmost completely dis-
turbed and the lower two less so, possibly uninten-
tionally due to the movement of the upper one. The
order and details of the burials, as nearly as could be
worked out, are as follows: first, several plaited mats
were laid on the cave floor; then Burial 3, wrapped
with a woven band around the thighs and waist and
died (?) with black, heman-hair (2 x) x (2 x) cord, was
laid on the mats. The bones from Burial 3 were ar-
ticulated and stzins, no doubt from the decaying body,
were found in the band and on the upper mat indi-
cating that at least part of the body had been fleshed
when interred (Fig. 3-18). Burial 2 had been placed
over Burial 3 in the following sequence: first a frag-
ment of checker-plaited matting was laid over Burial
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3, followed by a complete checker mat, then a
twill-plaited mat, followed by the body, unwrapped,
but lying on an unpadded, wooden cradie frame, to
which a fragment of woven band was stuck by what
were probably body juices. Burial 2 was in a loosely
flexed position on its left side; under the pelvis was a
mass of still-sticky matter, probably body juices. Be-
tween Burials 2 and 3, but not definitely associated
with either, was a shell pendant. On top of Burial 2
was a second twill-plaited mat and over all was a third
twill mat. Burial 1 had been laid on the third mat, but
because of the vandalism the details of this burial could
not be determined, except that over the whole pile a
strung mat of tule tied between two parallel poles had
been laid and a cairn of rocks piled on top of all. This
site was salvaged, not excavated, in 1947,

CHAPTEIER. 4

Field Recording Techniques and Analytical Methods

[t is expedient o brietly describe four devices chat
were used during the fieldwork and analysis basic to
this report. The viability of many of the conclusions
in this volume depend on the validity and applicabil-
ity of these devices. They were developed and used, at
least 10 their present form, for the firse time in the
course of this work in northern Mexico,

DAILY NOTEBOOKS

The first notebook is called merely “Diary” and
consists of a daily entry on matters other than those
having to do strictly with the excavations: weather,
personnel, camp activities, trips and activities away from
camp, visitors at camp, evaiuations of present condi-
tions, archaeological and otherwise, plans for the fu-
ture, and, at first, financial matters, which were later
recorded in a separate ledger. The second notebook is
called the “Day Book™ and consists of synoptic, item-
ized, numbered, and sequentially ordered descriptions
of daily archaeological activities performed at the ex-
cavation. Taken together, these notebooks have been
of inestimable benefit as a means of recording and
evaluating the details of archaeological fieldwork, of
its theory and method, and of the natare of its sup-
portmng logistics. They also served as the means of
cross-checking one another and the three card sys-
tems,

CARD SYSTEMS

Card systems consist of pairs of “cards” duplicated
using carbon paper that contain entries made on a
“field original” onto a *“field carbon” copy. They served
to record [ieldnotes during excavations.

All cards were of common 4 x 6 inch size. The top
one of each pair was not really a card but something
like a 6C-pound box paper that would stand up in a
file but be light enough to pass a good impression
through to the carbon paper. The carbon paper was
cut to the same size as the cards, hard enough to make
a clear, not-easily-smudgeable impression, and dura-

ble enough to last an appreciable thne vwnder harsh
treatment. The bottom unit was a rather stiff card chat
would take 2 good impression from the carbon paper
and endure much handling, erasing, and rewriting: it
was the most used component of the three.

At the close of cach working day, the cards were
brewght to camp. At the end of the week, they were
taken to the town laboratory where they were copied
on a typewriter, again on paper-and-card pairs, and
the field originals were veturned to the field for fu-
ture reference; the other three sets were stored at the
lab in town.

Block Cards

Block Cards carry the basic archaeclogical
field-notes and were written by the digger irnmedi-
ately after the completion of each unit of excavation.
At the site, the cards and carbon papers were keptina
top-hinged engineers notebook, which served as a
writing desk and temporary storage file.

Feature Cards

At the first notice that excavation had come upon
something special, the digger would reveal the find
and take notes on a Feature Card. Feature Cards in-
cluded burials, cache nests, prepared floors, fire pits,
definite associations of artifacts, and other finds. Such
features were not common in the deposits, but they
did provide some significant information and impor-
tant cultural implicacions.

Specimen Cards

Each working day, the archasologist rermaining in
camp as guardian removed the artifacts from the sacks
i which they had been brought to camp from the
cave and did as much cataloging as possible before
sleep overtook him. This consisted merely of catalogue
nummber (also put on the specimen), provenience, au-
thor, date, and a minimal description of the artifact.
The Specimen Cards were the repository of all meas-
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Fig, 4.2

Master Maxamum (MM} deviations of artifact categories (shell, nacre, stone artifacts, stone flakes and chips, and cerantics) from

Cueva Tetavejo, Sonora, Mexico

The major premise of the MMM is that, with ran-
dom distribution, an equal percentage of the total fre-
quency of a cultural category can be expected from a
like percentage of the total cultaral deposit excavated
from the site and that any deviation from this expect-
ancy can be attributed to nonrandom causes, either
cultural or natural or both, and presents a problem of
cause to the archaeologist. Thus, in essence, the MMM
can be regarded as a kind of Chi-square test, and the
aull hypothesis is that the volume of excavated cul-
tural deposit, and the volume alone, is the efficient
cause of the quantitative representation of cultural
material within the excavated cultural deposits of ar-
chaeological sites.

The use of velume as a constant is not a new tech-
nique in archacology; the “average frequency™ per some
unit of excavation is one of the common uses. But
the MMM exploits the concepts of frequency, ex-
pectancy, and deviation in somewhat more ex-
panded and precise ways and in doing so provides,
among other things, a mathematical scaling of the
magnitude of deviation and of comparative differ-
ence. For example, in Cueva Tetavejo the first or
top level amounts to 9.19 m* or 47% of all cultural
deposits excavated fron: the site. Therefore, accord-
ing to the null hypothesis, if the distribution were ran-
dom, we would expect the top level to contain 47%
of any cultural category, whereas the actual frequency
of the category All Ceramics in the top level is 78%,
while only 43% of All Stone Artifacts is found there.
Thus the former category has a rather large
plus-deviation of +31 that calls for explanation other
than randomuess. All Stone Artifacts, however, has a
small minus deviation of ~04, that is so close to ex-
pectancy as to suggest that it might represent merely a
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“random,” “normal,” nonsignificant variation. But
possibly the most important aspect of this example is
that the two parameters are mathematically and di-
rectly comparable and give us a precise quantitative
expression of the difference between the two distri-
butions—and would do so even if the example had
derived from two or more sites rather than one.
Another problem arises: Which deviations from
expectancy are so small as to be considered “normal?”
That is to say, historically nonsignificant, the results
merely of sampling or other nonsignificant difference,
too small to void the null hypothesis or to require any
explanation other than randomzuess. One approach to
this problem would certainly be to apply the
Chi-square test to an observed frequency distribution.
But under certain circumstances those manipulations
are inappropriate, even unqualified, and the MMM
has been specially developed to avoid them and their
inherent problems of small frequencies and depend-
ence upon strictly formulated probability distributions
that would beg a host of questions that archaeology
has yet to put to the test and find acceptable.
Therefore, in applying the MMM, the determina-
tion of what are to be considered “normal” ranges of
deviation from expectancy has been dore largely by
constructing and analyzing histograms of frequency
distributions. These particular ones taken from the
Specimen Cards of Cueva Tetavejo, have been con-
structed for the most inclusive and papulous catego-
ries {ceramics, stone, shell, and nzcre) and for all the
farger spatial units into which the site had been di-
vided for study (blocks, columns, trenches, quadrants,
sectors, areas) on the assumption that percentages de-
rived from larger excavation units and most populous
categories will provide more realistic data than those

Table 4-2. Frightful Cave (CMG68): Sub-Type Fial, Two-Warp Plaited Sandals, Vertical and Horizontal
Distributions (frequencies, percentages of total universes, master maximun pereentages, and master

maximum deviations).

MM% MMd

# Y4
Level
Top 231 42 31 +11
Middle 235 42 35 +(7
Botom 39 1o 34 -18
Total 555 100 100
Sector
Front 101 18 39 =21
Center 173 31 34 -03
Back 84 15 11 +(4
Passage 197 35 16 +19
Total 555 99 100

from smaller units and less populous categories. Fig-
ure 4-2 shows that most deviations fall within a range
of £ 8 from the zero line and that on either side of
this range there is a considerable gap in recorded de-
viations, making the range + 8 stand out as a unit
from the others. Thus, beyond this parameter, on both
the plus and minus sides, the deviations are to be con-
sidered nonrandom, the null hypothesis void, and some
nonrandom cause is to be sought,

Raw frequencies and even percentages are often
misleading unless one uses some form of noncultural
contro] such as the MMd. Table 4-2 presents data in
an actual case from our study of Frightful Cave mate-
rial. For the present, the two most significant sets of
figures are those for the Top and Middle Levels and
the Center and Back Sectors. In the former, although
the raw frequencies and percentages are essentially the
same, there is a significant plus-deviation in the Top
Level and a smafler and nonsignificant one in the
Middie Level. In the lower part of the Table, these
sandals show a Center-Sector frequency over twice as
large as for the Back Sector, but the deviations for
these areas are virtually identical and both are nonsig-
nificant. Of course, these differences are due to the
differential amounts of cultural deposit excavated from
the units, but this is precisely what the MMM is de-
signed to bring out, because it does make significant
interpretive difference whether a given number of
specimens was recovered from 100 m® or from 10 m?
of cultural deposic. The MMds have been the most
commonly used and productive parameters of com-

parison in our laboratory studies. Often they were the
frrst indication that “something is rotten {or merely
interestingly different from expectancy) in the state of
Denmark™ and that there is some situation that de-
mands attention and, hopefully, explanation.

I believe that T should mention that when, at the
end of June, 1974, retired from Southern lineis Uni-
versity and to all intents and purposes left the field of
archaeology, Robert Lafferty, one of my graduate stu-
dents, and | were working together with great hopes for
the furure of the MMM-—but still with several pressing,
problems pending. One of the pressing problems that
was abandoned in 1974 was the effect that size, the
cubic meterage of cultural deposit of excavation units,
has upon the cultural meaning and significance of rela-
tive deviations. Also, the physical sizes of the speci~
mens themselves affect such parameters.

CATEGORICAL ACCOUNTING

The specimens recovered from sites recorded by
the Coahuila Project, whether excavated or collected
from the surface, have been cataloged according to
the materials from which they were made, such as
tiber, stone, wood, or by cultural interpretation (in-
terred), or by substance of origin, such as animal re-
mains, vegetal residue, debitage; as well as by other
convenient nanies. There is also, as is wsual and most
useful, a category called “miscellancouns.”

In this volume, T present a complete listing of one
rubric of the Categorical Accounting (All Fiber, Table
4-3). This llustrates one of the tools that we have found
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of service i keeping precise inventory of each of our
many specimens and categories. [n doing so, [ must
point out that what is offered here lists only thaose
specimens that had been recovered by the end of the
1940 and 19471 season.

FIBER. SANDALS

There were several reasons for choosing fiber san-
dals for presentation in this volmme. First, the manu-
script on this topic was fairly well along and, together
with the research involved, it brought to Light a number
of significant cultural and chronelogical insights. Sec-
ond, the many sandals produced in stratigraphic arder
by the excavation of Frightful Cave (CM68) gave hope
to the prospect that inforniation obtained under good
control and in suflicient quantity would permit sound
conclusions. Third, sandals are relatively complex and
culture-sensitive artifacts, the number and specificity
of whose characteristics make them possibly the most
useful coltural category available to the archaeclogist
fortunace encugh to be working in sheltered sites in
the area of arid America. At the same time, sandals are
probably more closely connected with people as bio-
logical beings than any other cultural category that
we have at our disposal in north Mexican archaeol-
ogy—certainly more so than many that are more com-
monly used for fundamental archaeological studies,
say ceramics, lithic artifacts, even basketry, Fourth, fiber
sandals are also intimately connected with the local
environment and contain, within the materials of their
manufacture and the imprint upon them of the hu-
man factor, much information on aspects of cultural
and natural ecology that could be of great interest to
the archaeclogist as interpreter and student of cul-
tural and natural contexts.

These mcentives led me to study fiber sandals in
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more detail than I had examined any other category
of the Coahuila material, except possibly that of lithic
artifacts, The choice between sandals and lichic mate-
vials for presentation here was made on the basis of
the relative sizes of the respective manuseripts: that of
the latter being three or four times as long as the present
one on sandals—and the anticipated dme of final
preparation proportionately greater. Even in the san-
dal paper, it has been impossible, because of lack of
space, regularly to include descriptions and discussions
of the many variations, often found on a single speci-
men, that would have provided a fuller, more property
weighted, more vital picture of trie conditions within
the cultural realm of sandals. It has been one of the
tenets of the Conjunctive Approach that such data on
variation are important and should be provided as an
integral, not an incidental, part of an archaeological
report (Taylor 1983: 195 ). Recognizing this, [ have
given some examples of variation but to have done a
complete job would have increased the size of this
volume beyond permitted limits.

Table 4-4 presents the quantitative and vertical
distributional data, by types, on all sandals from Fright-
ful Cave with the exception of those noted in the
legend. Type Fla, plaited sandals, are treated in Chap-
ter 5, while the remaining types are the subject of
Chapter 6. The sections in Chapters 5 and & are ar-
ranged in what may seem to be reverse order, i.c., the
“Discussion” often precedes the description of the data
discussed, the conclusive cart often comes before the
substantive horse. [t is recognized that this is some-
times repetitious, but the disadvantage is outweighed
by the advantage to the reader who wants to get an
overall picture, to get at the gist of the matter, without
having to wade through pages of measurements and
specifications.

Table 4-3. Categorical Accounting: Fiber.

artifacrs/
{ sites

~
1

Total # o

Number of Artifacts/Site Number Toral #

Category

104875

T1/CM24, 1/CMB6d, 14/CM65, 958/ CMES, 4/CM74

38/CM24, 13/CM65, 884/CM6S, 4/CM74
9/CM24, 13/CM65, 570/CM6S8, 4/CM74

1/CM24, 36/CMa8

Sandal:

1.

939/4
596,/4

a. Plain plaited:

1.2 warp:

il. 3 warp:

b. Twill pad:

7i/3

28/CM24, 1/CM65, 42/CM6S

7/CMGB

7/1

c. Checker pad:
a. Sewad:

[

[}

4/CM24, 18/CM68
1/CM24, 5/CMB68

1/CM56d, 2/CM6S
2/CM24, 44/CM68

6/2

e. Braided:
f. Reesidual

46/2

Scuffer sandal (“agave scuffer”)

2.

210/CM24,7/CM37, 12/CM56d, 2/CM59d, 1/CM5%e,

160/CMO4, 5/CMG5, 1900/CM68, 39/CM79

Cordage

233679

151/CM24,5/CM37, 11/CM56d, 2/CM59d, 1/CM5%e,

160/CM64, 5/CM65, 1195/CM68, 39/CM79

a. Yarn

1569/9

133/CM24, 2/CM37, 9/CM56d, 2/CM59d, 160/ CMG4,

2/CM65, 1060/ CM68, 36/CM79

i, Z~twist

1404/8

82/4

14/CM24, 1/CM37, 66/CM68, 1/CM7%

A Single yarn
B.2 ply

113/CM24, 1/CM37, $/CM56d, 2/CM59d, 1/CM59%e,

1224/9

/CMOG4, 1/CM65, 946/CMaR, 28/ CM79

23

1

15/CM24, 2/CM56d, 1/CM59d, 1/CMA%, 19/CM64, 161/ CM68, 3/CM79
2/CM24, 37/CM64, 1/CM65, 27/CMaS, 4/CM79

2/CM24, 15/CM64, 1/CM65, 20/CM68, 4/CM7S

4/CM24, 7/CM68, 1/CM79

1. Re-plied

7175

C.3 ply

1. Re-plied

D4 ply
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break in the cultural continuity of the site between
the Middle and Top Levels, which may very possibly
be indicative of a physical change in the people who
occupied the site—and at the same tume as other breaks
have been noticed in other aspects of culture.

For some reason, apparently other than chance,
more right sandals than lefts were worn out and aban-
doned in Frightful Cave, while the reverse is the case
in Fat Burro Cave. Although an attempt was made to
explarmn this on the basis of handedness, the results are
inconclisive and unsatisfactory. Although this line of
inquiry scill remiains viable, more conjuncuive and col-
lateral evidence will have to be found and adduced
before we can hope for a solution to the problem.
Orther investigations have been made on the very ap-
parent results of sandal use, for example the rank or-
der of the various locations exhibiting depressions and

breaks. But although certain regularities and correla-
tions were discovered, there 1s not encugh compara-
ble informaton i our collections or in the hiterature
to encourage a more detatled study at the present time.
The same can be said of our analysis of the reuse of
sandals and whac this might mean for other aspects of
the lifeways of the ancient people. For the present we
have made a start but have come to the end of our
endeavors without the more conclusive results to
which we had aspirved.

‘We found that the use of lechuguilla in the manu-
facture of these sandals was an early trait that was given
up in later times when zamandoque became almost
the only material used. But one fact stands out above
all: the basic materials and the technique of making
plaited sandals remained identically the same for more
than 7000 years, from sometune before 7000 B.C. to

Fig. 5-1

(o)

Plaited sandals {Fla) from Frightful Cave:a) CMG8,F-432, foundation for two-warp plaited sandal (Flai), of zamandoque (Hesperaloe
Sunifera}, only two strands of padding and ro des inserted; b} CM68,E-559¢, two-warp plaited sandal (Flai), of zamandegue,

padding minimal and longitudinal between warps, toe tes in place but broken off, slightly worn on bottom {i.e., used); ¢
CM68,F-692d, three-warp plaited sandal (Flaii), of zamandoque, padding minimal, ties of Type G in position and worn, bottom

well worn (i.e., sandal was used in its present condition).

Fig. 5-2

Two-warp plaited sandals (Flai) from Frightful Cave:a) CM68,F-502d, of zamandoque, padding mostly longitudinal and fill, no
depressions or breaks or wear, no ties (i.e., not used); b) CM68,F-803¢, of zamandoque, padding longitudinal and moderate, one
strand on right is looped over top welt and then twill-twined through other wefts to heel, no wear and no ties (i.e, no use); ¢
CM68,F-1342¢, of zamandoque, padding longitudinal and moderate, no depressions and no breaks but bottom slightly worn and
heel worn especially-at left (i.c., moderate use); d) CM68,F-1138d, of zamandoque {except two padding strands of lechuguilla
[Agave lechugiilla]), padding longitudinal and full, tes of Type E, heel worn off evenly across, botton: worn; e CM68,F-1220d, of
zamandoque, padding longitudinal and full, both warps broken and missing at toe-end, right toe broken out, bottom worn; )
CMB68,F-775f, of zamandoque, padding longitudinal and moderate, ties of Type A terminating on inside, heel worn and pressed
out on right, bottom well worn, right foot,




Fig. 5-3

Pl?ited sandals (F1a) from Frightful Cave: a) CM68,F-280a, two-warp plaited sandal (Flai), of lechuguilla {except ties, which are
of zamandoque), padding longitudinal and scanty, bottom well worn, right side of heel worn off, right foot?; b) CM68,F-1228,
plaited sandal (Fla}, of lechuguilla, well padded longitudinally, bottom well worn, both toe and heel broken out; ¢) CM68,F-7850,
two-warp plaited sandal (Flai), of lechuguilla, well padded mostly longitudinally, feft side of heel the most worn; d) CM68,F-472a,
plaited sandal {Fla), of lechuguillz, padding longitudinal and fisll, botrom worn, heel worn especially right; ¢) CMG8,F-538e,
two-warp plaited sandal (Flai), of zamandoque, padding longitudinal and fall, ball-cf—foor area broken out, big toe depression
right, heel worn through left. tic Type E left foot; ) CM68,F-1301f, two-warp plaited sandal (Flai), of zamandoque, padding
moderate and longitudinal, ball-of-foot area worn/broken on left, big/middle/small toe depressions, bottom much worn, heel
worn off cenger, tie Type F left foot; g) CME8,F-811a, cwo-warp plaited sandal (Flai), of zamandoque, padding longitudinal and
full, big (right) and small {ilef) toe depressions, heel depression {center), bottom worn, tie Type B, right foot; h) CM68,F-685b,
two-warp plaited sandal {Flai), of zamandoque, padding longitudinal and zansverse and full, bottem worn also top, big toe

depression left, small toe depression right, heel worn through right, tie Type G, right foot.

Table 5~1. Correspondence of Levels in Frightful (CMO8) and Fat Burra {CM24) Caves, Based on the Closest
Correspondence of the Master Maximum Deviations of Plaited Sandals (Fla {sub-Types Flal and

Flaiil).
Frightful Cave Fat Burro Cave
N=584* N=36

-31 Top Level

T A1
Top Level +13 +37 Middle Level
+ 1900 B.C. * 2800 B.C,
Middle Level +05 -06 Bottom Level
4+ 5000 B.C. + 3300 B.C.

Bottom Level -18

+7000 B.C.

Note: Dates are generalized approximations abstracted from radiocarbon dates {Appendix B); they represent

possible starting dates of levels.

*555 Flai and 34 Flaii (certain identifications)

at least the first centuries of the Christian era and prob-
ably later. Many other categories of artifacts also re-
mained more or less the same or changed very little,
but there were none, as far as we could discover, that
showed such consistency as did the plaited sandals.
This consistency appeared most unusual to us because
artifacts of general use, made by individuals for their
own wear in large quantities over long periods of time,
are commonly the ones that exhibit the most varia-
tion and, in many instances, a definite “drift” along
certain lines of change. [t would be interesting to know
whether this contrary cendition did indeed exist in
Cozhuila and, if s0, why such a reversal of custom
occurred.

Before leaving this general discussion of sandals
and the potentially profitable, but at present rather
inconclusive, results that some of our lines of investi-
gations have produced, I should like to enter a few
remarks into the record. It is obvious that one of the
major causes of this inconclusiveness has been the lack
of comparable information from other sites and other
areas. Such information could have helped to refine
our inquiries, to factor out irrelevancies and eliminate
patent “just-not-so’s,” to add supportive or contradic-
tive evidence, in short to help in the winnowing process
50 necessary in coming to substantizl and acceptable
conclusions. But as things now stand, we have not been
able to fill out and substantiate (or disqualify) our equa-

tions with other data. We have been unable to make
full use of the comparative method.

At the same toime, our material is said to be iso-
lated, not fully in accord with current practices or in-
terests in archacology. Several archaeclogists have
thought it esoteric and questioned its value because
they cannot find anything in the literature with which
to compare it. In reply, I ssmply point out that our
work is not at fault because it has been shown to be
unsound, but instead that it is considered dubious be-
cause it has not been tested. Nor can it ever be tested
until comparable data are collected and subjected to
comparable analysis. This also can never be unless a
start is made. The first archaeologists to try will have,
as we have had, only a very small field to till and some
hard rows to hoe, but if they persist, we expect that
there will gradually be built a body of evidence that
should suffice the task.

SUB-TYPE Flai, TWO-WARP PLAITED
SANDAILS
Description of the Sub-Type

The warp frame of this type 1s made of two ele-
ments Jad parallel to form the lateral margins and to
support the welts (Fig. 5-1). Each warp element is
turned inward to the opposite side at the toe~end and,
as a new role as a welt, is turned around the warps
(“plaited”) in figure eights back toward the heel, form-




ing the wefts. Ties and padding were added to com-
plete the construction.

Distribution of Two-Warp Plaited Sandals

9/CM24, 13/CM65, 570/CMo68, 4/CM74 =

596/4

Diseussion: Since only those sandals about whose
warp construction we can be sure are included o this
category and since all sites where they were found,
except Frightful Cave, produced such small quanti-
ties, any conclusions drawn or inferences made about
these artifacts, for any site other than Frightfial Cave,
must be vegarded as provisional. Furthermore, in as
much as only two of the four sites that produced this
type of sandal were excavated (Fat Burro Cave
[CM24] and Frighttul Cave [CMG8)), only they can
be used for situal distributional and quantitative analy-
ses—and the former site has a frequency of enly nine.
Therefore, detailed intersite comparative studies, par-
ticularly outside of northern Coahuila, would appear
to be highly contingent. The reader will note that what
generalizing and comparative work is reported here is
placed in the Discussion section of Class Fla, plaited
sandals as a whole. There, any significant differences
are noted in passing.

Two-Warp Plaited Sandals from CM24 (Fat Burro
Cave)

See Table 5-2 for distributional data.

Discussion: From this site, there are only 9 sandals
that we can certainly identify as two-warp, and there
are only 36 plaited sandals of any kind. Given the
amount of occupational debris recovered, this scarcity
is puzzling, especially when compared with the very
large number found in Frightful Cave. it is possible
that the difference is due to a variation in lifestyle at
the two sites, Fat Burro Cave being a relatively
short-tern:, stopover place, while Frightful Cave, par-
ricularly in its early occupation(s), was certainty a more
permanent habitation. The relative lengths of time
spent in the two sites would account for the loss or
abandonment of more sandals in the lacter than in the
former. There is, of course, also the possibility that
differential preservation may have been responsible,
since Fat Burro Cave retains relatively shallow depos-
its i ity relatively shallow front-te-back depth and
hence is more exposed to the deteriorating effects of
weather, But this does not seem likely, because the

60

poor condition of the sandals from Fat Burro Cave
appears to be due meore to aboriginal wear than to
natural deterioration, as is suggested by the localiza-
tion of the majority of destroyed aveas in the pattern
of foot use, i.e., heel, ball, and toe.

Because of this scarcity, few conclusions of sig-
nificance have been reached from a study of the san-
dals from Fat Burro Cave. Certain {acts, however, are
worth noting, if only to have them on record for fu-
ture reference. First and possibly the most suggestive
is that all specimens are made of lechuguilla, the use
of which in Frightful Cave is characteristic of the ea-
liest times, possibly even before Fat Burro Cave was
occupied. Then, also, sandal F-198, from the surface of
Block H6 in the Center/East Wall Sector, is the near-
est thing we have in the Coahuila collections to a
“fisheail” sandal, 2 type characteristic of sites in
Trans-Pecos Texas and the Upper Gila Raver area of
New Mexico, that were probably occupied in later
times. It is noteworthy that in Sandal F-198 the warps
do not cross as they do in the northern sites, but only
converge very strongly. There were no sandals having
complete lengths, but the eight measurable widths have
a range of 70 to 122 mm, a mean of 97.6 mm, and
both the mode (two specimens) and the median are at
99 mm. Only one sandal retains its ties in good enough
condition for the type to be recognized: specimen
F-187, from the Bottom Level of the Rear Wall Sec-
tor, has ties of Type D/B {(see Chapter 7).

Two-Warp Plaited Sandals from CM65

Before we entered it, this cave had been vandal-
ized by guano collectors. The cultural materials we
recorded were salvaged from the spoil pile of the
screens used by the vandals to sift the deposits. Thir-
teen sure two-warp sandals were recovered. Only one
of these retains a complete length, 265 mm. All had
complete widths: range, 84 to 125 mm; mean, 94
mm;maode, 84?2 and 1257 o median, 100 mm. Nine
are made entirely of zamandeque, one of which has a
tew strands of lechuguilla padding; two are predomi-
nantly of zamandoque but have ties and some pad-
ding of lechuguilla; two are entirely of agave, one of
which 1s identified as “lechuguilla™ and the other as
“maguey” (The ratio of these is quite different from
that of Frightful Cave, being 1:3:8 for all lechuguilia,
mostly zamandoque with some lechuguilla, all
zamandogue; from Frightful Cave: mostly

Table 5-2. Sununary Table for Two-Warp Platted Sandals (Flat) from Fat Burro Cave (CM24).

Level MM Sector

MM Wall MM
Top - 206 Front +08 Bast -12
Middle +17 Center +17 North - 07
Bottom +08 Lear -25 West +05
Rear +13

F-9,52,72,73,153,160,161,187,185/9

avg. per m® ...0.68
avg. per blk ... 1.29

This table 15 an abstraction from and a simplification of the corresponding complete Master Maximum chart (MMc) of
this type at this site (as an example, a complete MMc of the type Flai, two-warp plaited sandals from Frigheful Cave
[CM68], is presented in Figure 5-4). The designation “avg. per m™ means the average number of specimens per cubic
meter of cultural deposit and matrix excavated from the site as a whole; it is a measure of relative quantity. “Avg,. per bik”
means the average number of specimens found in one block or other excavation unit and is obtained by dividing the total
number of specimens into the total number of blocks in which any specimen of the category was found; it is a measure
of concentration. “Level” refers to a vertically superposed cultural stratum based on the arbitrary and/ or cultural levels by
which the site was excavated. “Sector” is a unit of mere or less culturally associated and defined “columns,” which are
units of excavation defined in two directions by the horizontal grid system. “MMd” refers to the Master Maximuam
deviations, cither plus or minus (see Chapter 4}, which give the amount and direction of deviation from the Master
Maximum expectancy. The “wall” association is a unit of columns with inferred cultural implications but descriptively

defined by association with the bedrock walls of the cave.

zamandeoque with some lechuguilia 1, all lechuguilia
1.94, all zamandoque 44.23). At CM65 we recovered
two sure left sandals, one sure right, four probable lefts,
one probable right, five possible lefts. This is in sharp
contrast with the finding at Frightful Cave, where most
sandais were for the right foot.

Two-Warp Plaited Sandals from CMG68 {Frightful
Cave)

In Table 5-3 no catalog numbers have been in-
cluded, as they were (for the sake of example} in Table
5-2 for Fat Burro Cave. To have done so in the ab-
sence of the Empirical Tables (see Chapter 4) would
havebeen merely to take up space with an exceed-
ingly long list of quite meaningless figures and to
advance the reader’s knowledge and understanding
little, if any. We hope the purpose and advantage of
both the Empirical Tables and such a reference list of
categorized specimens by site will have been recog-
nized by the reader. For the present, the matter can be
left to rest as an example of method, not as a source of
empirical information.

At this pomnt 1t 1s expedient, however, to provide
another example of the methods/technigues that we
have used in studying the material from Coahuita. Fig-

ure 5-4 is the Master Maximum chart (MMc) of two-
warp plaited sandals, Type Flai, from Frightful Cave.
[t contains the quantitative and distributional data for
this type at this site and is to be used in conjunction
with other such charts {for other categories of cul-
tural and noncultural specimens and attributes) in
contextual and comparative studies. Together with the
descriptive records of field and laboratory, these MVIck
comprise our basic data. For the sake of clarity, one
caution is necessary: it 1s most important to distin-
guish between the MMc of a site (that which con-
tains the quantities and percentages of all excavated
cultural debris [Fig. 4-1]) and the MMc of some cat-
egory or attribute at the site. The former is “master
maximum” in terms of a site, the latter in terms of
one particudar cultural or natural phenomenon at a
site. In practice, the MMcs are very easy to work with,
not only at the time of construction but also later
during study and comparative work. From our field
notes and survey plats, a two-dimensional analogue of
the three-dunensional cultural depasits of the site was
compesed and mimeographed in quaneity.

When we began to study an artifact or an attribute,
one of the first things we did was to construct an MMc:
of two~warp sandals, of square knots, of cache pits, of
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the Back Sector is very small, only abour 12m7, and
would have accommodated at the most only a very
stall group of people. It appears that we must look
among our other data in order to explun this situa-
tlon and modify the hypothesis.

Throughout the excavated portion of the site, the
Bottom Level was comprised of a series of stacked,
water-consolidated dirt and fiber floors of 2 uniquely
formal nature. These are surely indicative of human
occupation——and one of an unusually stable, continual
i not continuous, relatively well-orgamized kind (see
Fig. 3-16, this volume). These floors were best defined
in the forward areas of the cave, but they did extend
into the Back and even the Passage Sectors, where
they broke down and gradually lost definition when
they did not actually cease to exist. All these conjune-
tive data (and others not appropriate to this abbrevi-
ated account) lead to an inference that the Back Sec-
tor could not have been the only area of occupation,
or possibly even a living area at all, and that it prob-
ably was used primarily as a dumping area combined
with what little, if any, domestic activity went on there.
This would account for the cache nests and hearths
and for the high plus-deviation of two-warp sandals,
while at the samne time explainmg the absence of evi-
dence for a more ntensive and diversified domestic
use.

Then what about the scarcity of sandals in the
Front and Center Sectors, where the floors give con-
clusive evidence of intensive human cccupation? How
does this jibe with the premise that sandals are indica-
tive of a human living area? To help resolve these
questions, we looked about for conjunctive evidence
in the Bottom Level deposits in the area of floors.
Immediately noticeable was the rather large number
of cache pits {early in our field notes we called them
“nests’” or“‘cache nests,” when we were uncertain about
their human origin) and the generally uncluttered
condition of the surfaces of the floors themselves. These
and other data suggest that the scarcity of sandals in
the area of floors may have been due, at least in part,
to a refative formality and order, even a relative clean-
liness,in the general culture, including traits that might
have encouraged the construction of formal floors and
cache pits, the maintenance of the living area in rela-
tively “shipshape” condition, and the “bunching” of
abandoned artifacts and other “trash” in a recognized,
accepted, and commeoenly used “dump,” such as the
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Passage. These cultural chavacteristics are in opposi-
tion to those of the culture(s) of the people wha used
Frightiul Cave in later times and may constitute one
of the major differences that appear in our archaco-
ALIONS at

logical record between the cultural manf
this site.

Returning yet again to Table 5-4, top part
(synchronic), the disaribution of two-warp sandals in
the Middle Level is seen to be essentially the same as
that in the Bottom Level. Looking over the more de-
tailed presentation of Table 5-3, especially the rank
order of sectors according to their deviations within
levels, we note that the Passage and Back sectors are
the same, and the only difference we find 1s that the
Front and Center sectors have exchanged places, the
former moving in the Middle Level 27 points toward
expectancy and assuming third place in the order, while
the latter moved by 9 and slipped into last place—but
only by 3 points. These data appear to indicate that,
while the Back and Passage sectors remained predomi-
nantly dumping and storage areas, both the Center
and Proent areas continued to be intensively occupied
and, at the same time, the amount of abandoned arti-
facts, human fecal matter, scattered fire rock,and other
“trash” increased in the living areas, but the number
of along-the-wall caches diminished.

Although the above data and other evidence sug-
gest that the start of a breakdown of the older, more
stable and miegrated culture of the Ciénegas Basin may
have started by the end of Bottom-Level times (or at
least during Middle-Level times}, possibly as the result
of increasing geographic and cultural pressures triggered
by the beginning of a climatic change (Taylor 1966:
05f), these changes become strongly apparent only at
the beginning of the Top Level. By Top-Level tunes,
the Center Sector had become the one major living
atea and the two rear arexs had lost much of their
function as loal for dumping and storage. The Front
Sector, possibly because of an enlargement and
consequent encroachment of the rock ovens that had
existed on the platform and very front of the cave since
early times, suffered a reduction of “living space™ and a
loss of over 40% in its two-warp sandal population.

These changes in the Top Level, constituting as
they do a rather definite break In the continuity that
had existed since earliest times, provide additional evi-
dence for significant cuitural difference between the
people who lived in Frightful Cave during its first

two epochs of occupation and those of the group(s)
who used the site during its last years as a living place,
1.e., from abouat 2000 B.C, to the Christian era and
probably later, Perhaps if this were the only evidence
of such 2 break, we would pat be justified in making
such an mference, but in view of the considerable
amount of other supporting and conjunctive evidence,
from both Frightful Cave and Fat Burro Cave (see
below and Gilmore 1947}, the interence would in-
decd appear to be reasonable, at least as 2 working
hypothesis and basis for further investigation,

The gist of the evidence is that the major locus of
occupation, from first to last, was always in the Center
Sector, though with mere or less intensive extensions
into the Front and Back Sectors. The Passage, until
the bats and rats tock over in Top-Level times, had
always been a dumping and storage area, as had been
its neighbor the Back Sector when it was not used to
live 1n. This inference 1s based on evidence that our
first impression, gained from the data of Table 5-3,
was probably in error and that the differential distri-
bution of two-warp sandals in the Bottom and Mid-
die Levels was due, not to differences in occupation
arcas, but to cultural variations having to do with the
early construction and later abandonment of living
floors and a more ordered, regulated, integrated, pos-
sibly more “sophisticated” culture during earliest times.

When we come to study the parts of Tables 5-3
and 5-4 where the orientation is from the viewpoint
of Sector through time, i.e., diachronic, we get a dif-
ferent perspective but are led to much the same con-
clusions (or derivative inferences). The Passage yielded
the most two-warp sandals of any Sector, but their
distribution attains expectancy or above in only one
of its three Levels. This is to say that, although the
Passage contained a majority of two-warp sandals
found in the Bottom Level throughout the site, the
majority did not really represent a very large number
of sandals when we consider the Passage sequence
alone: only 27% of the total. In other words, when
considered as a unit by itself, the Passage Sector had
its greatest concentration of two-warp sandals, not in
the Bottom, but in the Middle Level. By the time the
deposits had built up to the Top Level, the Passage had
minus-deviations beth by Sector and by Level.

Before using these data to mazke an interpretation
of culture history in Frightful Cave, information con-
tained in the two-warp sandal distribution in the other

Sectors 13 developed. The Back Sector remained re-
markably constant in its two-warp sandal populition
throughout the occupation of the cave and was very
close to expectancy the whole time. The Center Sec-
tor started with a sizeable minus-deviation and buile
up, by Top-Level times, a large plus-deviation, in fact
the second largest in the distribution of two-warp san-
dals in the site and the very largest from the view-
point of “deviations-by-Sector” The Front Sector
started very slowly, with a very large minus-deviation,
but by its Middle Level had a large plus-deviation,
even larger than that of the Passage at the same time;
however, by the Top Level, its distribution was down
again, still plus but significantly lower.

When we combine these two bodies of data, the
disiributions of two-warp sandals by Level and Sec-
tor, it seems justified to make an interpretation or
working hypothesis chat will exphlain the facts as co-
gently as presently possibie and give us a“hand up”to
an understanding of the data and the construction of
a cultural context for Frighttul Cave. At the time of
the first occupation of Frightfizsl Cave, peaple buils
living floors on the original cave spalis and arcund the
fall rocks from Front to Passage in the site. They lived
largely in the Front and Center Sectors, and, to a lesser
degree, 1n the Back. They threw their trash, including
abandoned sandals, in the Passage for the mast part
but also in the Back Sector, and throughout the site
they made small cache “nests” for storing sandals and
other things. The floors were kept notably free of refuse,
waste, and litter. At that tme, piaited sandals were ap-
parently just coming into vogle, CONEMpoOTANEcys
with twill-pad sandals but gradually, by the end of
Bottom-Level timnes, becoming the most numercus
kind.

During Middle-Level times, the more stable cul-
ture of the earlier occupation began to break down.
Mauch less attention was paid to order in the living
area, and the floors were not kept up. The Passage still
received much trash and many sandals while the Front
Sector became more of a repository of sandals, either
as storage or as locus of abandonment. This may have
been a consequence of the growing importance of
the rock ovens as activity and trash disposal centers, As
the ovens were moved inside the cave from the plat-
form, they encroached on what had been Living space.
The deposits of the Top Level show that the floors
were no longer being made and that the cache nests
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were much reduced in number. Trash and waste, in-

cluding a tremendous amount of human fecal waste,

were being strewn all over the hiving area—Front,
Center, and Back——although in the Front there appear
to be fewer sandals and less refuse, possibly because of
a contintied encroachment of the rock ovens. The de-
tails of these problems have yet to be worked out.

At this point one might present some other ex-
amples of inference and hypothesis developing out of
the data on sandal distribution and context, especially
examples that involve ideas (culture traits) chac may
have been entertained by the ancient people{s) who
lived in Frightful Cave. But because only part of the
pertinent data can be presented in chis paper, nothing
lile a tull analysis is possible. Nevertheless, I shall give
two very abbreviated accounts in order to intimate
some of the lines of our reflection upon this material.

First, let us consider an apparent dilemma. I it is
true that the Passage was used as a dump and that
unserviceable artifacts were abandoned there, then the
people must have had some idea or ideas by which
they defined a category of “trash” that was selected
for disposal, and they must have had an idea of “bunch-
ing” that trash to put it out of the way and keep it out
of their general living area. Furthermore, since this
practice of dumping trash in the Passage endured for
a very long time, and became a matter of archaeologi-
cal record, so widespread was its acceptance, it reflects
an order and regulation of cultural activities not ap-
parent in other aspects of culture among the aborigi-
nes of Coahuila, particularly in the later epochs. And
here is the dilemma: it does not seem possible that
they had the same, or even closely comparable ideas
concerning their own biological trash or, as we might
say, their own “waste products” This is evidenced by
the truly astounding amount of human fecal and huo-
man cadaveric mactter that we found scattered hap-
hazardly and m quantity -throughout the deposits of
the cave, even within the major living areas. The present
paper is no place to attempt to resolve this problem,
but one possible line of investigation would be to look
for other instances in which the inhabitants of Frighsful
Cave or other (Coahuila) sites did or did not make
distinction between cultural waste and biological waste,
i.e., between what today we consider to be varieties
of the same category of abjects.

A second topic of reflection concerns the matrix
of bat and rat excreta in which sandals were found in

the Passage Sector. [t was very noticeable during our
excavatiort that the amount and proportion of bag
guano, when compared to other materials including
the cultural, increased greatly from bottom to top: in
the Bottom Level there was very little more than in
other areas of the site, but by Top-Level times it was
estimated to comprise well over one-hall of the de-
posits and the cultural material had all but disappeared.
Conjunctive with these data, it gradually came to our
attention after we had been working the site for a
while, that the bats, numerous and pestiferous when
we first arrived, had departed and not come back.,

Based on both of the observations above, we may
formulate a working hypothesis: The increase in the
amount and exclusiveness of the bat guano {and pos-
sibly rat dung as well?) from bottom te top in the
Passage was due to a gradually more intermittent, less
continuous human occupation of the cave; this in turn
may have been due to the increase in nomadism of
the human population, a condition attested by several
other hnes of evidence (e.g., Taylor 1964, especially p.
198). Put inn another way, this is to say that in Bottom-
Level tumes, human occupation of Frightful Cave was
relatively continuous, enough so as to encourage the
building of formal floors, and the culture was rela-
tively stable and well integrated as suggested, among
other things, by the small amount of variation in arti-
fact design, a greater concern with craftsmanship and
aesthetics, the very restricted geographic range of the
early cultural assemblage (the Ciénegas Complex, see
Taylor 1966: 621 ). By the beginning of Middle-Level
times, the formal floors were no longer being made
and many other indications of the old culture had
gone, while there developed a notable increase in evi-
dence suggesting a more nomadic way of life and a
more variable calture influenced by outside cultural
contacts.

Two of these indications are mentioned here by
way of illustration. (1) Artifactual design and techniques
of manufectore had proliferated. Chipped stone arti-
facts, especially projectile points, in early times had
been made in only a few shapes into which all speci-
mens could be placed with relative ease and assurance.
Later, n Middle-Level times, there came to be a very
large number of shapes, whose interrelationships, if
any, are not at all clear, so that categorizing them has
generally been very difficult and more than usually

dubious; the number of specimmens in each category

was very mmuch reduced. On the other hand it seems
apparent that many ol these new designs have coun-
terparts in regions surrounding Coahuila, specifically
in Chihuahua, west Texas, and northeastern Mexico,
and thus may represent intrusive “foreign” ideas and
possibly objects. In regard to sandals and coiled bas-
ketry, the number of technigues of manufacture in-
creased, some of which are so unusual as to be easily
and surely identified and have been found in collec-
sons from surrounding areas, again suggesting “for-
eign” intrusion.

(2)The second indicator of a more nomadic life is
that by Top-Level times, possibly around 1900 B.C,,
there had evidently come a change in climatic condi-
tzoms as shown by the extinction of certain mesic ani-
mal forms and a shift of human diet and basic materi-
als of manufacture from more mesic to more xeric
components (Gilmore 1947; Taylor 1966: 661 ), At ap-
proximately the same time, the archaeological sequence
records a disruption and diffision of culture, a very
possible change in the population, increased evidence
of nomadism, the acquisition of definitely “foreign”
cultural ebjects and probably culture ideas. It seems
hardly possible that this concatenation of events and
conditions did not have some Interrelationships and
reciprocal effects.

Having dealt with the distribution of two-warp
szndals, we may now turn to an examination of the
sandals themselves, their form and construction. Fig-
ure 5-5 provides data on the length of complete two-
warp plaited sandals. The distribution has been
compartmentalized, making four groupings, one
around each of the modes. The logic of the division of
a column having an uneven number of instances and
lying between two modes has been to award the larger
{i.e., odd number) of cases to the adjacent mode that
has the larger number of “its own™ occurrences. It
should be mentioned here in passing that a like analy-
sis of the length measurement of all two-warp sandals
that were recorded as being either complete (i.e., those
of Fig.5-5) or “nearly complete” (those additional ones
that have been estimated to be within 10 or 15 mm of
complete length), numbering a total of 245 specimens,
gave results that are virtually identical to those in Fig-
ure 5-5.Thus it seems that we are dealing with essen-
tially one universe, and therefore we can use either or
both sets of data in our analyses.

At this point 1t is necessary to say something about

the relationship between sandal dimensions and oot
dimensions. In observing the modern, sandal-wear-
g Mexicans, both in Coahuila and in other parts of
Mexico, 1t was apparent that in most cases, the sandal
is both longer and wider than the foot. It is assumed
that this i to provide a kind of “bumper” or “fender”
against hurting or harming the foot on rocks, spines,
and other hazards of foot travel. Our field notes (based
on abservation, not measurement) say that this fender
13 most commonly about one-half inch wide {approxi-
mately 12-13 mum) around the full circumference of
the sandal. When the two-warp sandals from Frightful
Cave were examined, it was noticed that a number
retained very distinct depressions marking areas com-
pressed by the toes, heel, and ball-of-the-foot and that
these occurred at some distance in from. the edges of
the sandals, Measurements were made of sandals on
which the depressions were clear enough to provide
an unquestionable dimension, with the following re-
sults:

Distance from the end of the big-toe depression to
front end of sandal:

N=24 -

range: 6-30 mun
mean: 1542 mm
mode: 10 mm
median: 13~14 mm

Distance from end of heel depression to back end of
sandal:

N=6

range: (25 mm
mean: 14.17 mm
mode: none
median; 12-17 mm

If some allowance is made for the roll of both big toe
and heel in walking, such as the fact that depressions
usually delimit an area a little larger than the true “'static
length” of the foot, and if we also recognize the im-
posed imprecision of measurement, the above mean
figures can be taken as not significantly different from
our observational estimation of 12 to 13 mum. When
distances, adjudged to be “certain,” between the lat-
eral edges of the sandals and the depressions atiribug-
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N = 96
Class interval 10 mm

126 ~ 305 mm (110 - 267 corrected)

240 - 259 mm, 32 specimens (210 -~ 228 corrected)

range =
mean = 235 mm (206 corrected)
mode =

median = 243 mm (212 corrected)

Lengths of complete two-warp plaited sandals (Flai)

able to the big toe, the ball of the foot, and/or the
heel are abstracted from the descriptive data, the fol-
lowing results were obtained:

N=5)
range: 0-38 mm

miean: big toe 10.9
ball 12.6

70

heel 12.93

avg. 12.14

maode: §, 10, 12, 15 mm (5 specimens each)

median: 12—14 mm

Since the above-noted differences between length
and width measurements are so small as to be negligi-
ble for our present concerns, 30 mm {15 mm each for
big toe and heel and the same for each lateral margin
of the sandal) are subtracted from all measurements to

provide a “cotrected” measure of the “actual” length
and width of the foot that wore the sandal and made
the depressions. However, since the majority (54%) of
the lengths of the sandals from which depression meas-
urements  were derived falls above the
mean-mode~median point of all the complete sandal
lengths, it was felt that merely subtracting a constant
30 mum from each, whether che sandal is long or short,
might significantly warp the results. Therefore, it has
been assumed that a reduction by a percentage would
yield more realistic results; and so, in arriving at an
estimate of foot-length from sandal-dength, we caleu-
lated the percentage that 30 mm represents of the
three measures of central tendency {mean, mode, and
median) of all complete sandals. These parameters
proved to be 12.8,12.0, and 12.3, respectively, with a
mean of 12.4. The “corrected” measurements of
foot-length were thus obtained by applying a reduction
of 12.4% to complete sandal length and width. These
measurements make possible a comparison with foot
size and modern shoe size.

Using field notes obtained in 1973 from shoe stores
in Carbondale, [llinois, we found that the range of
aboriginal foot sizes is from about a child’s size 3 to
just over an adult male size 8, with the mean close to
an adult male size 1.

Foot Lengths (in mches) Shoe Sizes

3+ child’s
8+ man’s

433 min
10.51  max.

811 mean i+ man’s
The modes of Figure 5-5 from smallest to largest are:
child 8+ between a child 13 and an adult male 1, almost
an adult male 2 to about an adult male 4, and an adule
male 6%, These are small sizes, suggestive of 2 small,
gracile pepulation. Interpretation of these data in terms
of their meaning for the age/sex composition of the
population is obviously not certain, but some
probabilities can be stated with reasonable confidence.
The modality at 175 mm {(corrected: 153 mm),
equivalent to a modern child’s size 8, surely reflects
the youngest sandal-wearing population; today, a child’s
size 7 is usually worn by children between the ages of
4 and 7 years, and so, allowing for the general small-
ness of aboriginal Coahuila feet, we can say that a
modern childs size 5 might have been suitable for

aboriginal children from 4 to 10 years old. But if
modern Mexican practice is any guide, it may have
been the aboriginal custom not to put on footgear at
all until Jate childhood and early adolescence—even
thongh mest movement would have been over rug-
ged terrain full of rocks and spines and not, as is the
modern way for the maost part, over village streets and
less inimical country. The modality at 225 mum (cor-
rected: 197 mum} is perhaps indicative of the large
adolescent and (small?) adult female population, while
the extended modality from 240 to 259 nun {corrected:
210 to 228 mm) probably reflects the numerical
deminance of adult males and (7) females. The mode
at 285 mm (corrected: 259 mm) undoubzedly stands
for a relatively large-footed adule male popalation, as
do the two sandals at the upper extreme of the total
rangg.

One sandal in particular requires comment. From
the Top Level of Block G25 in the Center Sector there
15 a “complete” sandal (within no more than 5 mm of
being so0), whose length 1 only 80 mm (70 mm as
corrected). This sandal was tried on my infant son, age
five weeks, and it was entirely too short. My notes say
that it would probably have been too short for him at
birth. [ts warp and weft and padding are all of
lechuguilla, 5 material not usual in Top-Level sandals,
and the notes say that the heel is broken and worn
through, and that the rnight warp is broken. In other
sandals, this has usually been attributed to the stress
developed at the big toe and interior ball of the foot
in walking, but on a sandzl too small for a
five-week-old baby, how do the heel and instep be-
come broken and worn? Could the sandal have been
a toy or a model or a practice exercise? If so, then
why 1s it broken and worn? Only one thing is cer-
tain: This sandal skews, if only slightly, the distribu-
tion curve of two-warp plaited sandals!

Omne of the major reasons for recording sandal
length was to obtain data from which to estimate
foot size, and from foot size to infer the age and sex of
the individuals for whom they had been made and,
presumably, by whom they had been worn and dis-
carded. We built a graph of the length of sub-Type
Flai sandals from Frightful Cave and hope that it shows
modalities in the measurements indicative of the age
and sex composition of that total universe. We pro-
ceed from the basic assumption that the modalities of
a total universe reflect, within only a nonsignificant
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range of variation, the modalities of its separate con-
stituent groups, Thus we estimate the “average” age
and sex composition of the groups or “bands” that
occupied Frightful Cave {Figs. 5-5, 5-6). Using these
data and assumptions, Table 5-5 has been constructed
but it cannot be considered a definitive statement on
the age/sex composition of aboriginal Coahuila bands:
basic assumptions need further analysis, and compara-
tive data, in both the archaeological and ethnographi-
cal literature, should be examined and brought mto
the picture. The approach must remain for the present
metely a preview of an untested technigue illustrative
of a particular viewpoint and approach, which T have
called the Conjunctive Approach (Taylor 1983).

However, in view of the fact that the above san-
dal data represent a time span of some seven thousand
years, analysis of subsamples from shorter periods of
time might provide more realistic insights, With this
in mind, the total universe was broken up into three
chronological subsamples according to the three cul-
turally determined levels within the cave. The results
are seen in Figure 5-6. It is apparent that the curves
for sandals in the Bottom and Middle Levels are no-
ticeably alike, while that in the Top Level is distinctly
different, more flattened and more extended, making
the central tendency less pronounced. Such differences
can have had their origin in three spheres, the people,
their products, or both. This is to say that there could
have been changes in the physical characteristics of
the people, in cultural aspects of their manufactured
products, namely sandals, or in both of these areas.
Since we do not have the data that would tell us of
physical changes in the people (skeletal remains), we
are forced to make inference back from products to
people. This procedure is far from satisfactory, being
circular, but it is all we have.

There has obviously been a consistent, unidirec-
tional shift in sandal length through time, and the
Bottom- and Middle-Level collections are more alike
than either is like that from the Top Level (see Table
5-6). Also notable is the covariant increase in range
and the decrease of the mean, mode, and median of
cach of the temporal units, except the mean of Mid-
die-Level times (1 mm only!). Several potentiaily sig-
nificant questions arise from these data. First, can the
increase in range be a function of an increase in popu-
lation? On the working hypothesis that the earlier
occupations of the cave were more sedentary, less no-

madic, than the lager ones, (see Taylor 1964; 1966) is it

likely that such an incresse in population occurred

during an increase in nomadism? Might it not fit the

data betrer to infer that it was the formally patterned
sandal manufacture in the earliest dmes that led to a

more restricted range of variation than later obtained

when footgear was apparently made with close regard

for technique of manufacture but less regard for, or in
the absence of, any formal, generally accepted canon
of foot-length/sandal-length relation? Second, there
is a perceptible increase in small sandals (below 200
mm) in the Top Level {25% of the sample, against
only 8% and 7%, respectively, for the Middle and
Bottom Levels) and a decrease in the numbers of large
sandals (above 269 mm) from the Middle to the Top
Level (13% to 1%, respectively). There was apparently
a change in the human associations of footgear, and
some possible explanations may be siggesied: a
decrease in the physical size of the popuiation {due to
a deterioration of their subsistence economy as a resuit
of the climatic change and an increase in nomadismy),
an increase in the numbers of children and young
adolescents {this would probably be in conflict with
the inference of a more nomadic and presumably more
rigorous life but in accordance with a postulation of
better child care as time passed), an earlier age for
putting on sandals and more wear and tear on all san-
dals because of more travel outside the cave (both due
to a more nomadic life?).

[n order to obtain a simpler and clearer way of
expressing and pointing up these differences, a Stu-
dent’s t-test was run on the three stratigraphic sam-
ples. Using a class interval of 2 mm {rather than the 10
mm as used in Figure 5-6), the following values for ¢
were obtained and are presented in Table 5-6. These
figures mean that for the Top and Middle Levels there
is less than 1 chance in 1000 that the samples derive
from the same population; for the Top and Bottom
Tevels there is less than 1 chance in a 100; but for the
Middle and Bottom Levels there is more than 1 chance
in 10 that they do come from one population. The
conclusions reached by observation of Figure 5-6 are
supported: there is strong evidence that there was some
kind of break between the Middle and the Top Levels,
which had an impact upon the making, wearing, and/
or discarding of sandals; whether this break was physi-
cal or cultural or both cannot be determined at this
time but, since the pattern and manufacturing tech-
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Lengths and widths of plaited sandals {Fla} from Frightful Cave (CMGS)

count. Zamandoque is by far the most common ma-
terial throughout the occupation of the cave, and
lechuguilla is 2 distant second. Together these data sug-
gest that at the first appearance of plaited sandals, in
the very bottom of the Bottom Level of Frightful Cave,
there had been enough time for testing materials and
selecting those that were best suited for the manufac-
ture of footgear. If this inference is as true as it is prob-

able, then we have a strong indication that both che-

Ciénegas and the Coahuila Complexes had been in
existence, in desert environments in Ceahuila or else-
where, for a considerable time prior to our currently
known earliest date of about 7500 B.C. Some poten-
tially interesting, additional data on this matter might
be had by delineating the boundaries of the present
natural range of zamandoque and lechuguilla and con-
ducting investigations in those areas, assuming that the
origin of the earliest form of Coahuila Cave Culture,
with due allowance for shift of vegetation zones, will
be found within those boundaries. R elatively few san-
dals were found to have been made from fibers of
more than one species of plant. We made no attempt
to make counts of these aberrancies, il they can rightly
be called such, because to produce meaningful results
it would have been necessary to make a complete ex-

amination and fiber count of each specimen—and to
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do this would have meant destroying a large majority,
if not all, of the plaited sandals in our collection.
When this problem came up in the laboratory, we
did not think that the potental results would justify
the loss, but we did take the investigation as far as we
were able through nondestructive examination of each
sandal. The results are presented in Table 5-7. Sandals
made entirely or predominantly of zamandeque com-
prise so large a proportion (93%) of all plaited sandals,
Type Fla, that their distribution is not significantly
different from that of the Type as a whole (see Table
5-3). On the other hand, although they constitute only
5% of all two-warp sandals, those made entirely or
predominantly of lechuguilla ave also very little differ-
ent in their distribution. What difference there is shows
that the latter are slightly more prevalent in the Bot-
tom Level. This trend, minimal as it is, tzkes on signifi-
cance when it is realized that the twill-pad sandals, Type
Flb (see Chapter 6}, associated virtnally 100% with
the Bottom Level, are also made maostly of lechuguilla.
‘These facts are conjunctive support of the conchision
that lechuguilk: was most popular as a material for sandal
making during and/or before the earliest occupation
of the cave,a time when both twill-pad and two-warp
sandals were being made contemporaneously, As time
went on, twill-pad sandals disappeared, plaited sandals

Table 5-7. Materials of Manufactare for All Plaited Sandals {(F1a) from Frightful Cave (CM6S).

Number of

Material of Manufacture Sandals*
All zamandogue 796
Maostly zamandeque + lechuguilla 18
Mostly zamandogue + other materials:

sotol, maguey, lechugailla, and sotol 4
Zamandoque approximately equal to lechuguilla 4
All lechuguilla 44
Mostly lechuguilla + zamandoque 12
Mostly lechuguiila + sotol 1
All sotod 2
Mostly sotol + zamandoque 1
Unknown 2

Total 884

*These counts must be accepted with caution for a number of reasons (e.g., many specimens are fragmentary and
it might be that the missing factions would have contained materials not contained in the surviving fraction;
proportions are virtually impossible to assess; identification of fibers, especially those that are worn and decorti-

cated, is not always sure},

mcreased greatly, the wse of lechuguilla was greatly re-
duced, and zamandoque became virtually the sole
material of sandal manufacture.

The manufacture of two-warp sandals was a rela-
tively simple process, although as might be expected,
a considerable number of variations on the basic tech-
nigue do occur. During the course of analysis an at-
tempt was made to derive significance from the fre-
quencies and distributions of these variations, but no
recognizable pattern developed and the results of the
investigations are not reported here. The first step in
the making of a two-warp sandal was to lay two heavy
fibers {usually whole or filleted zamandoque) paraliel
to one another along the long axis; these served as
warps and their spacing determined the width of the
sandal. These warps were cut considerably longer than
the proposed length of the sandal because they were
to be folded inward and across one another at the toe
end and then woven (“plaited”) back toward the heel
to form the weft of the fabric (Fig. 5-1a). Some speci-

mens have wefts that do not reach the heel end of the

warps and, since some of these show wear, it seems
that warps which projected beyond the bedy of wefts
and padding were of no concern. Although it was not
usual practice to do so, in some instances additional
weft elements were introduced, evidently to make the
tabric firmer or to provide a more salid base for the
padding that was to be inserted later; in others, some
wefls end between the warps and new ones are started
there. Omne more aspect of the two-warp sandal foun-
dation construction should be mentioned, if’ only for
comparative purposes. One of the characteristic san-
dals found n the Big Bend of Texas immediately north
of Ceahuila and in the Upper Gila region of south-
western New Mexico 15 what has been called the
“fish-tail” In it, the warps are drawn together and
often crossed at the heel end of the fabric in such a
fashion and with such regularity as to indicate without
much doubt that it was an intentional aspect of sandal
design. Although not a few sandals in our Ceahuila
collection have converging warps (see Table 5-8), it
can be stated that, with the possible but unlikely ex-
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Table 5-8. Quantitative Analysis of the Details of Warp and Padding Construction
for Two-Warp Plaited Sandals (Flai) from Frighttul Cave (CM68).

Number Percent
Warps
Converge 150) 39
Do not converge! 19 11
Total 169 100
Padding?
Longitudinal’® 536 76
Transverse? 127 18
Diagonal! 36 5
Arcund tog® G -
Total 705 99

"' This quantity is probably misleading because, during analyses, inspection was made for convergence, and when it
was not found nothing was reported in mast cases: thus the “converge line” is probably accurate, but the “do
not converge™ line probably should show a complementary quantity based on the total number of two-warp

plaited sandals (Type Flai, N=570)

? The quantities represent numbers of occurrences, not numbers of sandals, because padding was installed in more

than one direction on some sandals
*longitudinal = paralleling the warps

*transverse and diagonal are also in reference to warp direction
*around toe means around the toe end from bottom to top or vice versa

ception of three specimens, no sandal excavated by us
in Coahuila can be considered within the range of
“true” fish-tail sandals. What warp convergence there
is seems to be due merely to manufacturing
abnormalities: an increase n lateral compression of
the warps caused by exerting greater anc greater lateral
pressure as the welts were woven around them back
toward the heel.

The next step in the typical manufacturing pro-
cedure was to attach the sandal ties. That this was most
commonty done before the padding was added is plain
from the fact that, in the majority of cases, the toe ties
were originally covered by the padding on the bot-
tom of the sandal and became exposed only later by
wear. On the other hand, there are other specimens
for which it is clear beyond doubt that the (existing)
ties had been installed after the padding and some on
which no ties had yet been installed although the pad-
ding was fully in place. On one specimen, the tie is a
continuation of a padding element, leaving no doubt
that the tie was made at the same time as the padding
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or, at least, that it was “stubbed out” at the same time
to be completed later. It is pertinent here to note
that one twill-pad sandal also has as its toe tie 2
continuation of a sinistral element of its pad. Usu-
ally, there are two ties at the toe end of the sandal,
made of a single strand of so-called “crude” cordage
{not decerticated or twisted). According to our
present interpretation, this strand was looped to
make two moving ends which were then threaded
upward from the bottom of the sandal, before the
padding was installed, at some distance from the toe
end and from one another and made to come out on
the top through two holes, although occasionally
through only one. On some specimens the ties are
of two strands, each secured on the bottom of the
sandal by an overhand stopper-knot; sometimes it is
evident that this double tie was installed after an origi-
nal (singfe strand?) tie had been worn through or oth-
erwise broken. In all cases, the two toe ties were
brought back and, in various ways, anchored near the
ankle, from where in all specimens at least one strand

Table 5-9. Dastribution of Two-Warp Plawted Sandals (Flai), with “Around the Toe™ Padding (IN=0),

Frightful Cave (CMOS).

Frequency MMd

By Level

Top 2 +{2

Middle 3 +15

Bottom 1 17
By Sector

Front 3 11

Center 3 +16

Back it -11

Passage 0 -16

was continued backward to form the heel tie (see
Chapter 7).

Padding was plaited over and under {and some-
times sewed through) the wefts in such a way as to
appear on both top and bottem of the sandal, acting
as both sole and what might be called an “insole™ {see
Table 5-8).The direction of the padding did not show
any consistent or significant associations, and the data
are given in Table 5-8 only for the record. However,
one bit of negative evidence should be mentioned.
The last line in the padding section shows that there
were six instances of padding being inserted in such a
way as to go “around the toe” i.e., from the bottom
around the toe end of the sandal to the top and/or
vice versa. Since this is the way padding was installed
in the twill-pad sandals (Type Flb, see Chapter 6},
which is one of the diagnostic traits of the very earli-
est culture compiex in Frightful Cave, it was thought
possible that the two-warp sandals exhibiting this trait
would also be early and thus provide conjunctive evi-
dence. This was not the case, however, as Table 5-9
shows. Because there were so few sandals with this
feature, the significance of the data of Table 5-9 is
certainly not established. As far as the data go, how-
ever, there are definite tends, such as significant
plus-deviations in the Middle Level and the Front and
Center Sectors. It might be well to keep them in mind
for incorporation into future analyses. The fullness of
the padding varies, not only in its estimated original
state but also at present due to amount of aboriginal
weart, A rough assessment of the amount of wear yields
the results shown 1n Table 5-10.

1t is probable that being “worn™ on the top indi-
cates that the sandal has been reversed, as discussed
below, because it does not seem possible that what has
been defined as “wear” can have been due to the hu-
man foot alone. An abrasive surface 15 definitely indi-
cated, and a human foot, however horny and rough
{from going barefoot), could not, in my estumation,
ever become abrasive enough to wear through, shred,
or destroy undecorticated zamandoque fiber. Table
5-10 notes that the largest percentage of sandal bot-
toms are “well worn” and the smallest are “slightly
worn,” while for the sandal tops just the reverse is
true: the largest percentage are “compressed,” for ex-
ample, not worn at all, and only the smallest percent-
age can be considered “well worn.” This means that
the largest percentage of sandals found in Frightful
Cave had both well-worn bottoms and compressed
or “well-compressed” tops. This suggests that most of
these sandals had been discarded, not lost, and this was
probably so because their serviceability had been im-
paired by use—and to such a degree as to make re-
placement necessary or at least more expedient than
continued use with or without repair. Of course, it is
also possible that some of the sandals that we found,
particularly those showing only slight wear on the
bottom, were neither lost nor abandoned, but were
merely cached awaiting further use whach, for some
reasoll, was never made.

As functons of use and wear, breaks and depres-
sions appear on the top surface (and often through to
the bottom surface) of virtually all sandals, except the
few that evidently were never used or used very litde.

79




Table 5-10. Amount and Area of Wear Based on Observation of Two-Warp Plaiced Sandals

(F1ai) from Frighttul Cave (CM68).

Amount of Wear

Area of Wear

e - Total
+ o -
WOT1l, worn compressed
well worn and compressed well compressed
Top of Sandal # =42 # =387 # =324 453
% =19 % = 19 9% =72
well worn WOITL slightly worn
Bottom of Sandal #H =310 #H o= 205 # = 35 350
% = B Y% = 37 Y% =6

Worn means that fibers are trayed and/or broken by fraying.
Compressed means that the fibers are merely pressed down and/or pressed together.

These marks appear at places where there was con-
tinual pressure, and evidence mdicates that depressions
were made first, by compression, and then the breaks
developed when the compacted fibers were eventu-
ally shredded and gave way. It seems from our evi-
dence that zamandoque fibers tend to compact and
only in extreme cases to shred, while lechuguilla does
not compact very much and tends to be decorticated
and shredded by use much mose readily. The marks
also provide clues to the foot on which the sandal had
been (mostly?) used and to the manner of using the
feet. Table 5-11 presents the basic data,

From the raw data of Table 5-11,1in order to make
ity contribution clearer, Table 5-12 below has been
abstracted. The internal consistency of both parts of
Table 5-12 would appear to lend credence to the data
and the analyses—and potentially to the inferences
derived. It is seen that in the lower part the order of
frequency of the locations of depressions is the same
for Total Universe, Right Sandal, and Left Sandal: Big
Toe-Ball-Heel-Small Toe. In the upper part, with one
exception, the sequence of break locations is also in-
ternzlly consistent, although the quantitative differ-
ences between rights and lefts is farger than it was for
depressions, and the frequency order of locations is
different: Heel-Ball-Arch-Toe. The exception is that
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in left sandals the order of the two least-represented
locations is reversed-—but when both rights and lefis
are combined, the “usual” order is restored, meaning
that the orderliness of right sandals is enough to com-
pensate for the slight aberrancy of the left ones. It
should also be noted that in both the lower and the
upper parts of the “Questioned identificatzon” col-
umn of Table 5-11 the sequences are nothing like what
they are in the “Certain Identification” columns. This
weuld seem to indicate that the identifications are
indeed questionable but that the technique of analysis
is credible, the findings consistent, and the results prob-
ably acceptable.

Deriving biolegical/cultural inferences from Ta-
bles 5-11 and 5-12 above has not been an casy task,
and what inferences have been drawn cannot be said
to be startling or very conclusive. They are presented
here to add to the corpus of data that, at some later
time, can be brought together from this and other
sources to further cultural studies of archaeological
cave materials. First of all, the question arises: if breaks
did indeed develop from depressions, why are breaks
more common at the heel, while depressions occur
most often at the big toe? In other words and in
general, wity are the two sequences different? When
we examine these sequences more carefully, however,

Table 5-11. Breaks and Depressions in the Fabric of Two-Warp Plaited Sandals {Flai) from Frightful Cave (CM68).

Certain Identifications

Questioned

Identi

tions

~
ca

Left

Right

Right + Left

Ratio

% of N

% of N # % of R+L # Y% of R+L R:L

#

Breaks

19

1.40:1
1.10:1

89 42

58

Ly

81

264

Heel

48

o3
iy

33
48
44

87
156

Toe

42

53
66

91

Ball
Arch

44

1.91:1

34

56

67

Depressions

el o QRenige o]

2
1.03:1
1.06:1

2

7
49
1 49
G 5

18
38

49 91 31 63

77 97 39 51
5 100 51
8 38 5

54
79
5

Big Toe
Small Toe
Ball

Heel

various subsamples record instances of wear, not the number of sandals having wear. In spite of the fact that many sandals have been identified as vight or left on the

basis of their breaks and depressions, the interdependence and circularity of these data and derived inferences are considered minimal because of the cumulative

Note: The quantities in this table do not represent individual sandals, because a considerable number of sandals have more than one break or depression; thus the
evidence of the above-mentioned multipie marks—in any case not sufficient to impair credibility.
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Table 5-12. Order of Magnitude of Numbers of Speciniens with Breaks and Depressions in Stated Locations
on Two-Warp Plaited Sandals (Flai) from Frightful Cave (CMGS),

Breaks
Total Heel > Ball = Arch > Toes
Right Foot Heel = Ball > Arch > Toes
Left Foot Heel = Ball > Toes > Arch

Foot Uncertain

Depressions

Ball > Arch > Heel > Toes

Total Big Toe > Ball > Heel > Small Toes

Right Foot

Big Toe > Ball > Heel > Smuall Toes

Left Foot Big Toe > Ball > Heel > Small Toes

Foot Uncertain

Ball > Heel > BigToe > Small Toes

Note: Raw data are located in Table 5-11 above. If percentages had been used rather than quantities to order the

magnitudes, the consistency of this table disappears. Thus what this table expresses is the order of magnitude of
breaks and depressions within each stated locus, not within the total universe of either breaks or depressions. To
paraphrase, it means:“Of the 214 surely determined right and left heel breaks, 58% are on right sandals and 42%

are on left”

it is noticed that perhaps they are not so different after
all: the rank-order of the ball-of~the-foot area is the
same in al sequences, with the one exception in the
breaks data, as already mentioned above, where the
arch area in left sandals is the least represented, there is
a toe area in last place in all sequences. Thus the prob-
lem is reduced to: why is the heel the most common
location of breaks, while for depressions it is the big
toe, why are the ball and toe areas so constant as sec-
ond and last respectively, why are breaks in the axch
area relatively uncommon, and why are the frequen-
cies of depressions in the big- and small-toe areas so
much alike? [ can imagine very httle, and see even
less, of anything having to do with culture that will
explain these facts. The answers seem to lie largely in
the realm of physical anthropology, specifically in the
mechanics of the use of the human foot. It is possible
that the low frequency of breaks in the area of the
arch is due to the effect of two things. First, the sandal
ties,in that they hold the sandal relatively steady against
the foot and thus might reduce (but certainly not elimi-
nate) bending in the area of the arch, which would
tend to affect the fibers. Second, the arch is the area of
the foot that has the least pressure exerted upon it
either from the foot or the ground and thus would
suffer the least amount of compression or friction ei-

ther in walking, running, squatting, or standing, the
four human actions that act as efficient causes of wear
on footgear such as fiber sandals. On the other hand,
in walking and in running (jogging), the foot usually
hits the ground with the heel and pushes off the ground
with the big toe, which explains both compression
and friction in these areas. The small toes play little
part in kinetic foot use, except to form a wider and
more stable platform, and it is obvious that appreci-
ably less pressure and fliction are exerted there.
There are 366 sandals for which right/left desig-
nations are either certain or very probably so. Table
5-13 presents the dzta. Many sandals exhibic breaks
and depressions that give clues to the foot on which
they have been worn. Sandals are designated right or
left on the following assumptions: (1) that heel wear
and heel breaks occur on the outside of the foot: thus
a right sandal would show such signs on its right edge;
{2) that breaks at the ball of the feot are on the inside;
thus a right sandal would have such signs on its left
edge; (3) that the big-toe depression is on the inside,
so that a right sandal would have it on its left; the case
for the small toe(s) depression is the reverse. In cases
of conflict, when one set of tokens indicates one side
and another the opposite, big-toe depressions have
been given precedence, because in a large majority of

Table 5-13. [dentified Right and Left Sandals, Both “Certam” and “Very Probable™ [dentitications
for Two~Warp Plaited Sandals (Flai) from Frightful Cave (CM68),

Right Left
- — Rato
Total M Y # % R:L
All sandals identified 306 208 57 158 43 1.32:1
Certain 96 55 57 41 43 1.34:1
Very probable 270 153 57 157 43 1.31:1

instances they are the most easily identified and the
least ambiguous, followed by heel breaks and depres-
sions; small-toe and ball-of-the-foot depressions are
the least decisive. When the percentages and ratios for
the total sample and the two subsarmples are com-
pared (see Table 5-13), it is seen that all three are vir-
tually identical in regard to the numbers of rights and
lefts. This is an astonishing similarity and is strong sup-
port for the credibility of the identifications and sug-
gests that in other such manipulations the total uni-
verse, not merely the “certain” subsample, may be used
in analyses. Accepting these figures, then, the question
immediately arises as to why more right than left san-
dals were lost and/or abandoned in Frightful Cave.

Tt is our assumption that loss was most probably a
matter of chance and therefore not in need of further
explanation. As to why more rights might have been
abandoned, we may start with two assumptions that
this was because there were more of them to lose,i.e.,
that for some reason there was greater need and pro-
duction of rights than lefts and that no less value was
placed on rights than on lefts 5o as to induce more
careless handling and consequent loss. One of our first
positive ideas was that, for right-handed people, the
right foot is the base of stability and power and thus
the locus of most pressure and friction and that this
would cause right footgear to wear faster and more
drastically than left. If we could accept this reasoning,
we would have evidence of the predominantly right
handedness of the ancient inhabitants of Frightful Cave.
However, inquiries of local shoe merchants in
Cazbondale, Hlinois, threw some doubt on this argu-
ment because, in their opinion (which, however, did
not appear to be based on anything but a sudden
thought in response to our question), right handedness

does not, at least under modern conditions and to-
day’s footgear, lead to above-average wear on the right
shoe. They thought that compensatory pressures would
tend to even out wear on the two sides. However, I
know from personal experience that even slight
favoring of one foot over the other will definitely
and noticeably cause more wear on the nonfavored
side. Also 1 a TV broadcast of World Series baseball, I
saw that right-handed pitchers pitch off the right foot
all the time.

In the absence of further testing, I am of the opin-
ion that the evidence we now have indicates that the
right sandals of ancient Coahuilans suffered more wear
and tear than the lefts and that there is a very good
possibility that this was due to use of the right foot as
the push-off foot, suggesting that the people were pre-
dominantly right handed. Examination of the handles
of atlatls, the bevels of stone projectile points, and the
manufacture of textiles that were made by unidirec-
tional techniques (e.g., plaited matting) might throw
light on this problem, but only preliminary, cursory
studies have been made on such materials with this
guestion in mind, and the findings are not ready for
publication.

Evidence of reuse of sandals is found in several
sets of data. It has been the inference that the usual
signs of use on a sandal consist of “wear” on the bot-
tom, by which is meant the fibers are decorticated,
frayed, and broken, while on top the fibers are not
worn but compressed and often caked with dust, seil,
sand, and/or wnd through some wetting agency such
as sweat, dew, or surface water, a condition that could
not endure on the bottom of a sandal in use. There-
fore, when it is seen that a sandal has a top that is
“worn,” we conclude that it has been reversed and




asswne that the reason for this reversal was to prolong
its usett] life. In Table 5-18, i is shown that a total of
129 specimens (28% of all two-warp sandals on which
such observations have been made) show at least some
wear on their tops. This is not to say that every one of
these has been reversed and reused, but that the number
is probably more or less of that order. OFf those 129
specimens, 9 also had remnants of an original set of
ties that had been in use before the final set was in-
stalled, presumably at the time of reversal. There are
only three specimens that have two sets of ties but are
not worn on their tops. There are two double sandals,
each consisting of two used sandals that have been
joined and evidently reused.

In the first of these double sandals, the pairs have
been joined by final ankle and toe ties that go through
both sandals. The original ties of the upper sandal lie
between the two sandals, but those of the lower were
left flopping loose on the bottom, hardly a neat or
efficient arrangement! In the second of these, the san-
dal ultimately on the bottom is a left, while that on
tap s a right, and because of structural similarities
they probably were once a pair; the old ties of the top
one lie between the two, which were sewed together
by transverse stitching with a coarse fiber. Another
two sandals are worn and broken yet have complete
and apparently relatively new ties, which, in the latter,
are unworn although they are exposed on the
well-worn bottom; this suggests that the ties were new
replacements when the sandals were abandoned {or
stored) and that old sandals were being re-used in a
very dilapidated condition. Yet another two are bro-
ken but show little or no wear; the question arises as
to how they were used so roughly as to be broken
before sustaining wear, but perhaps a hint les in a
personal experience: Two of us, doing archaeological
survey in a range of limestone mountaing whose bare
surfaces had been eroded into tiny, razor-sharp ridges
by millennia of rainwater rivulets, completely destroyed
our rugged field shoes in two days of walking. One
sandal specimen is heavily encrusted with mud and
stones both top and bottom, both warps are missing
at the toe, and there is a rather large knot, probably
from an old toe tie, on the top, indicating reversal,
conditions that obviously had to exist at the time of
abandonment and that, therefore, would appear to be
indicative of a certain insensitivity, both physical and
aesthetic, on the part of the last wearer. Another san-

dal has its heel worn completely through and the ends
of the warps extending a considerable distance back
of where the heel of the wearer would hit the ground;
from the destruction of the heel and the very marked
toe- and ball-of-the-foot depressions, it is apparent
that the sandal was still used with its warps projecting,
arather ungainly condition. From all of the above (and
other such instances not reported here), there devel-
ops a picture of physical indifference and insensibility
or,if one wishes to view the matter differently, of ex-
treme conservation, even miserly hoarding, and an at-
titude of “if 1t can be used, let’s use i, with Httle or no
concern for the niceties of comfort, order, neatness,
style, or other such modern values,

Two-Warp Plaited Sandals from CM74

This burial cave had been vandalized before we
entered it. Some cultural material brought to light by
the vandals had been placed together on a large boul-
der at the mowth of the site, from where we collected
it. There were four sandals, all two-warp plaited of
sub-Type Flai. Three of them are made entirely of
zamandoque and one of decorticated lechuguilla.
One has a big-toe depression that indicates it was
for a right foor, but the wear at the heel suggests
that it is a left; ties are present but cannot be typed.
Another has some padding elements that appear to
have been added after the “regular” padding had
been installed, because they are less worn than the
rest of the padding; the ties are anchored at the
ankle by being looped around the wefts inside of
the warps, an unusual method; heel, ball, and small-
toe depressions indicate that it is a right sandal. A
third is scantily padded and has no interpretable
depressions, but it is completely worn through at
the ball on the right side, making it probably a left;
the one remaining ankle tie, as on the preceding
specimen, is anchored by being looped around the
wefts. On the lechuguilla sandal, padding was in-
stalled in alf directions and at present is very loose and
disordered; there are no clear-cut depressions or signs
of wear, but the ball of the foot is broken out on the
right, possibly indicating a left foot; there are no ties
or traces of them. In general, the cultural materials
from this site appear to come from a relatively lace
time period in the Coahuila sequence, and one speci-
men,a deer skuli with mandibles crossed and tied into
the andlers, is reminiscent of the deer ceremonialism

reported for the Laguna District of southwestern
Coahuila by early ecclesiastic colonists (Taylor

1972:175).

SUB-TYPE Flaii, THREE-WARP PLAITED
SANDALS
Descriptien of the Sub-type

The warp frame is constructed by arranging two
elements paraliel to form the lateral margins and tarn-
ing them inward at the toe end, just as in sub-Type
Flai. But at a point about equidistant between the
two lateral warps, one of them, instead of being
wrapped around the warp, is turned and run back to-
ward the heel, forming a third, central warp (Figure
5-1c). From here on, the construction is the same as

in sub-Type Flai.

Distribution of Three-Warp Plaited Sandals

1/CM24, 36/CM68 = 37/2

Discitssion: Except for the difference in warping
and the strong association with one type of sandal tie
(see Chapter 7), these sandals are essentially identical
in technique of manufacture with the two-warp plaited
sub-Type. Their appearance in Frightful Cave prob-
ably accurred in Middle Level times, but they are very
scarce until the Top Level, when they increase sharply.
These facts suggest that this type may have developed
elsewhere and, about the same time as the aboriginal
occupation of Frightful Cave ended, was in the prac-
ess of becoming more common than sub-Type Flai,
which was quite certainly its cultural ancestor. Again
contrary to what oceuered with two-warp sandals, they
were found virtually in the quantities of expectancy
in the horizontal Sectors, from Front to Passage. This
could be taken to mean that there was no localization
of occupation in the site during latest times, when the
people were more nomadic and more casuaal in their
visiting. This in contrast with being relatively perma-
nent occupants as the people of the earlier times had
been. The problem with all such inference 15, of course,
that the sample of three-warp sandals is very small. A
larger sample might have shown some localization
within the cave. There is only one example from Fat
Burro Cave (CM24), where it occurred in the Mid-
dle Level, supporting the inference from other lines
of evidence that this stratum is to be equated with the
Top Level of Frightful Cave (see Table 5-1).

All the plaited sandals, both two-warp and

three-warp, found in Fat Burro Cave were made of
lechuguilla, a fiber that was used for sandals more com-
monly during the earliest times in Frightful Cave than
during its later epochs. We looked in the collections
and our records for conjunctives that might indicate
whether this obvious selection of materials could be
considered a cultural or an environmental compul-
sive, but aside from the fact that today lechuguilla is
very scarce around Frightful Cave, we came up with
no suggestive evidence. Both the relative frequencies
of right- and lefi-foot sandals and the rank order of
magnitude of breaks and depressions found in Fat
Burro Cave are different from those characteristic of
Frightful Cave, but in order to permit inferences of
substance, racher than merely inferences of fantasy,
other and more abundant conjunctive data are needed.

Three-Warp Plaited Sandals fiom CM24,
(Fat Burro Cave) ... /]

avg. perm® ... 0.08

avg. per blk ... 1.00

Discussion: The one three~warp plaited sandal to
come from this site was found in Block H6, Center
and Fast Wall Sectors, in the “Dust, Sand, and Fiber
Layer,” which is Middle Level. It is made entirely of
lechuguilla and is possibly a left 25 suggested by a rather
uncertain big-toe depression on the right. It is well
padded longitudinally and both toe and heel ends are
worn through. [ts bottom is very worn, and the top is
compressed and caked, also slightly worn. Its incom-
plete length is 221 mrn, and its complete width is 121
mm. It was found lying in situ and on edge, propped
against a large rock within the deposits, obviously
placed in that position in aboriginal times.

Three-Warp Plaited Sandals from CM68
{Frightful Cave)

Discussion: There can be no doubt that three-warp
sandals are associated with the latest occupation of
Frightful Cave (Table 5-14). Although they are tech-
nically very similar to, and appear to be a variant of,
the much more numerous two-warp sandals, their sig-
nificantly different distribution indicates that, in the
minds and/or practice of the ancient inhabitants of
the site, they must have been a variety apart (cf. Tables
5-14,5-15,5-16).

These differences in distribution appear to be too
distinct and too consistent to be chance variations

85




e
. . L . - . . e . -y e o ITe) ! Se] el [ =
Table 5-14. Diswibution of Three-Warp Plaited Sandals (Flaii} from Frighetul Cave (CM68), = i g T R b3 bt cO\T\ I 9? i
Z i | - | E a
| Sector X
""" ) S
. . . . P o l D O T 0
: Level Front Center Back Passage Total MMd < 883 IR @A RS
! L7
Q
— s
: D
Top 14 9 4 2 29 +54 % V3
S (el =N
Middle 0 2 0 | 3 -26 = A > o e o of = e e ol e e
Bottom { ] 0 2 2 -28 9] =
o
- - . -
Total 14 Il 4 5 34 3
Mhd +02 -02 +{1 -01 — =
+2 not in situ £ v g v O u g 2 g
2 B = =0 =
% = & .
g 1 S S Z2a EEA =Za
. /36 g -
PR o%e) [i=]
avg. per nr ... (').JTJ = _ - o -
avg. per blk ... 1.21 3 TJr o i - - I " 7
I I £l ! -
= 28 el — ¥ o o = o
— — = i = e 5} =
3 , E22 sLag 22 gle=
e . . o = 5 2755 2722 xz23 $Z33
within z single universe. They surely must represent  Middle and Top Levels. These data are conjunctive with, 53 t'j 2 US & &
. . . . : o -
two universes with separate, but probably related, cul-  and supportive of, the inferences reached above by o v
tare histories. This situation can be more clearly seen  application of Student’s r-test to the lengths of =
when the ratios of increase from bottom to top are  two-warp sandals (see Table 5-6), namely that the sandal %L
calculated as presented in Table 5-17. population (and thus probably the human population g
However, one thing should be noted in anticipa-  also) represented in the Top Level was significantly 5 g Pole obef waol
tion with regard to the provenience of the two san-  different from that of the Middle and Bottom Levels. = = +FFET T TS
dals that are attributed to the Passage (Block 37) Bot- The horizontal distribution of three-warp sandals e
: . - o . . } . B!
| tom Level in Table 5-15, a provenience that is “cor-  (Table 5-14) is remarkably uniform and virtually iden-~ -
. . . ey o g
s rected” in Table 5-14. The Block Card says that these  tical with expectancy, This is again in sharp contrast 2 ®
; o : . : o = = oo = o R I N
sandals were part of a“cache of sandals in nests on the  to that of two-warp sandals which, as shown in Table b = = F A -
wiest] side”” The profile of Line 37, which formed  5-3, increases significantly toward the back of the cave, = -
the north side of the block in which they were found,  as do most of the artifact types that are particularly i E
. . - .. . w
shows two nests that have their bottoms within the  characteristic of the Botton and Middle Levels. — 3 -
. . = T o 1 el D — >
Bottom Level but actually start, and appear to have The measures of tendency shown in Table 5-18 - =~ —o e
been dug down, from the vertical middle of the lower  are not very informative. 2,
part of the Middle Level above. Thus, it is probable Thirty-four of these sandals are entirely of ;:“
that these sandals pertain to the Middle Level,not the  zamandoque and one is entirely of sotol. It is probably =
Bottom Level to which they were attributed by an  significant that the sandal now considered to have come 2
uncorrected interpretation of their stratigraphic posi-  from the Middle instead of the Bottom Level, but still 2
tion. In view of additional evidence presented in the  one of the carliest three-warp sandals in the collec- = _ o e e v
. 4 . . . . Lo A = o U & & B o U =y
section on sewed sandals (Type Fld, Chapter 6), we  tion, is made almost entirely of lechuguilla. This is Q = 2 8 4 g EE = R
. . \ I . . B . Py = =T} - U g 4 5 U a3
feel that this cache definitely belongs in the Middle  conjunctive and supportive of the evidence of Z S L0ME LUAA LOAf
Level. two-warp and twill-pad sandals, of which those made £
Itis immediately apparent that the greater increase  predominantly or entirely of lechuguilla are slightly g
in two-warp sandals comes between the Bottom and  more prevalent in the earliest levels, and much less so o4 Falle o O w &
e . - - . ' i 4
Middle Levels, while that of the three~warp variety  in the Top Level, than are those of zamandoque {cf. 1 e % L - 50 _'é s L3
g . N . - bl ]
shows a unidirectional progression from middie to top, ~ Table 5-7). 1 I § ; = % é % g % § %
. . . . ) ] 2, o Lot
but with the largest increase coming between the In technique of manufacture, three-warp sandals = £ %Z = =
& 2 = = 2
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Table 5-18. Measures of Central Tendency for Sandals from Frightful Cave (CM6O8),
Having Complete Length and/or Width Measurements.

Table 5-16. Recapitulation of Table 5-15, Showing Only the Signs of the MM Deviations
for Three-Warp Plaited Sandals (Flaii} from Frightful Cave (CMG8).

Front Center Back Passage _ Length (IN=18) Width {(N=33)
- ; g FRLNES JERRYNS
2 By Level §
Top + - +{) - i
| Middle - + - + : Range (97293 44128
Bottom - - - + :
Mean 244.2 105.81
Top Middle Bottom ':5 Mode* 220229 () 110-119 (11)
Median 241.5 106.5
By Sector
Front + - -
Center + - - *10 mm class interval
Back + - -
Passage +0 - +
element has been doubled around its bent-down sec-  Table 5-9), we thought this might indicate influence
- = significant minus deviation tion; the right primary one is single, not doubled back  from the twill-pad sandal, the earliest type from our
-0 = Nonsignificant minus deviation but brought across as usual and woven back and forth  collections. After analysis, however, it was apparent that
00 = No deviation, i.e., precise expectancy to form the weft. Another had four warps, i.e., both  this kind of padding was more characteristic of the
0= N0i1§igmﬁ(33“t plus .de.viation lateral warps are bent inward and doubled back to  Middle than the Bottom TLevel, which lessened but
>++8 z zz%:::;gzii plus deviation form the warp frame. Another, unusual in that it is  did not completely negate the first hypothesis; now
- = made entirely of sotol, appears also to have an unusual — we find that nearly all three-warp sandals came from

Table 5-17. Ratios of Increase in Frequencies from Bottom to Top Level
for Two- and Three-Warp Sandals from Frightful Cave,

Flai Flaii 3-Warp
Level 2-Warp 3-Warp “Corrected™*
Top 0.98 9.67 5.80
Middle 2.64 1.50 1
Bottom 1 L G

*See discussion pp, 85-86

are virtually idencical to those of the two-warp type,
except that there are three warps made from two ele-
ments—one of which was turned between two lat-
eral warps and run back toward the heel across the toe
to the center of the sandal where it was turned toward
the heel—and also there is only one (basic) weft strand,
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In one specimen, the center warp is doubled back
again at the heel, thus reinforcing itself. Another also
has its center warp reinforced, by the addition of a
separate strand doubled longitudinally around it. A third
has five warps: The left primary one is turned back in
the usual manner at the toe end, but a new, double

warp frame: The two primary or lateral warps are
each of a single strand bent into a U-shape with its
closed end at the toe; another U-shaped strand is bent
around the middle of the toe end and runs back to-
ward the heel; it 1s also unusual in that its toe end is
distinctly rounded instead of being squared. In 10 speci-
mens, or 28% of three-warp sandals, the warps con-
verge toward the rear. This is considerably less than
the records show for some two-warp sandals (see Ta-
ble 5-8), although the smallness of the present sample
casts some doubt upon the significance of this differ-
ence.

Table 5-19 presents the data on sandal padding.
The only difference between these and those of the
two-warp sandals that now requires notice is that the
frequency order as between transverse and diagonal
padding 1s reversed. In addition, although the details
are not given in Table 5-19, the number of three-warp
sandals with lictle or no padding is proportionately
much larger than in the two-warp sub-Type;in fact,it
comes to nearly 50% of the total three-warp sample,
There is one other set of conjunctives that should be
mentioned here: when we noted that a few of the
two-warp sandals had padding around the toe (see

the Top Leve] and not one of them had around-the-toe
padding. These data are conjunctive znd supportive of
the mference that this style of padding is characteris-
tic of two-warp sandals during Middle-Level times
and may, after all, have been influenced by the design
of twill-pad sandals. One sandal has some of its wefts
Joined to its warps by small stitches of fiber; another
has no padding except one narrow strand that pierces
a warp and a weft element. The padding of a third is
transverse and seems to be wrapped {not woven or
plaited) around the sandal in bands about 35 nmin wide,
some of which pierce the wefis.

With regard to right and lefi sandals, as shown in
Table 5-20, the situation is again reversed from what it
was for the two-warp sandals {cf. Table 5-13): Lefts are
more nunerous than rights. The differences are small
and may be due to a considerably smalier sample.

Table 5-21 covers the same material for Fiaii san-
dals as Table 5-11 does for two-warp sandals. The num-
bers of specimens represented on Table 5-21 is small,
and interpretations are therefore to be considered in-
conclusive. However, the weight of the almost com-
piete reversal between the two types with regard to
the ratios of breaks and depressions found on right
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Table 5-22. Ovder of Magnitude of Numbers of Specimens with Breaks and Depressions in Stated Locations
of Three-Warp Plaited Sandals {Flaii) from Frightful Cave {(CM68),

Breaks
Total Heel > Arch > Toes > Ball
Right Foat Heel > Toes > Arch > Ball
Left Foot Heel > Arch > 0 =0

Foot Uncertain Ball > Heel > Toes > O

Depressions
Total Ball > Big toe > Small toes > Heel
Right Foot Ball > Small toes > Big toe > Heel
Left Foot Ball > Big toe > Small toes > Heel

Foot Uncertain Heel>0=0=0

MNote: Raw data are located in Table 5-21 above. If percentages had been used rather than quantities to order the
magnitudes, the consistency of this table disappears. Thus what this table expresses is the order of magnitude of
breaks and depressions within each stated ocus, not within the total uriverse of either breaks or depressions.

Table 5-23. Amount and Area of Wear Based on Observation of Three-Warp Plaited Sandals
(Flaii) from Frightful Cave (CM68).

Amount of Wear

Area of Wear + fs) - Total

WOIT, WOIn COIHpJ.'CSSEd

well worn and compressed well compressed

Top of Sandal =6 # =23 #=7 36
% =17 % = 64 % =19
well worn worn slightly worn

Bottom of Sandal # =31 #H=3 #=2 36
% = 86 % =8 % = G

‘Worn means that fibers are frayed and/or broken by fraying.
Compressed means that the fibers are merely pressed down and/or pressed together.

CHAPTER 6

Other Coahuila Sandals

Hlaving considered plaited sandals, the predominant
footwear recovered by the Coahuila Project, we turn
now to the less numercus types: twill-pad, checker
pad, sewed, and braided sandals,

TWILL-PAD SANDALS, TYPE Fib
Description of the Type

This footgear was made by sewing reinfercing and
padding elements through the margins of all four sides
and across the underside of a basic, foot-shaped,
twill-plaited fabric (Fig. 6-1). Ties appear to have been
installed after the padding.

Distribution of Twill-Pad Sandals

28/CM24, 1/CMB65, 42/CM68 = 71/3

Diseussion: 'These are well-made sandals and are
of more refined design, better craftsmanship, and rep-
resent more care and more time in manufacture than
any of the other types of footgear found by us in
Coahuila. That they are not 2s rugged as the other
types is apparent from their relative delicacy of con-
struction and their very poor condition when aban-
doned (and found). The materials of which they were
made and the specifications of thelr manufacture and
final form are comparatively uniform, suggesting a
cultural pattern of stability and possibly considerable
antiquity before the date of the oldest ones found by
us. When this inference is viewed in conjunction with
the type’s very restricted geographical range and lo-
calization in the very earliest leveis of the sites where
it was found in situ, it seems justified to make the
further inference that it represents a type imported
into the Cuatro Ciénegas Basin from some presently
unknown outside area at an eatly stage in the occupa-
tion of the Basin. Since the plaited sandal, Type Fla,
was also found in the lowest level of the earliest site,
Frightful Cave, and in the largest quantity there, and
since it endured mn the region of northern Coahuila
tor several mullennia after the twill-pad sandal had dis-
appeared, there is reason to believe that the plaited

type represents the basic form characteristic of the
local culture, Tt is hoped that someday other exam-
ples of twill-pad sandals will be found in other areas.
If T were to play a hunch, I would lock to the south,
specifically in the neighboring states of Zacatecas and
Durango upstream along the Aguanaval and Nazas riv-
ers that flow, or used to flow, into the Laguna District
of southwestern Coahuila. If, after diligent search, no
trace of them is discovered in those regions, then [
would look farther south and east in the states of San
Luis Potosi, Muevo Leon, and Tamaulipas, particularly
in the Meseta Central and the flanks of the Sierra
Madre Oriental, not in the eastern lowlands or the
coastal plain.

- Another aspect of these artifacts, which, however,
cannot be fully discussed in this report, is that they
appear to be associated in Frightful Cave with several
other cultural types that together constitute a cultural
congeries that I have called the Ciénegas Complex,
possibly representing a broader, integrated complex
{Tayior 1966: 62f). This association is spatial and, con-
sequently by inference, chronological, in that all mem-
bers are present in the lowest stratigraphic level of the
site and all disappear or notably decrease at approxi-
mﬁtel‘y the same time.

Tawill-Pad Sandals from CM24 (Fat Burro Cave)
(Table 6-1)

Discussion:  As a group, these specimens, when
found, were in very poor condition, probably more so
than any of the other varieties of sandal. This seems
to be only partly due to factors of preservation, but
apparently as much or more 1t is the result of the con-
dition of the specimens when they were originally
abandoned. Why this showdd have been, cannot be
told at this point with any assurance. One possible
geographic difference is the fact that the terrain around
Fat Burre Cave is much more rocky and rugged than
the canyon and monte adjacent to Frightful Cave. In
fact, the hunting area immediately adjacent to Fat
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Fig. 6-1

Tevill-pad sandals, Fype Fib:a) CM65, Fl1;
Pad of decorticated lechuguilla, narrow
averaging about 2.5 mm wide, closely wo-
ven, very wort, generalized toe depression,
clear heel depression on left, ends folded
under; Padding of unpeeled lechuguilla,
very full at we and heel; Ties of pecled
lechuguilla in 2-ply, z-spiral yarn, heel tes
twisted into yarn after being run through
sandlal, 1.e., after pad made and probably
after padding installed, Type A; probably
left foot; agave needles, fiber Category Fl4,
in padding along left margin on bottom
of sandal; b)Y CM24,F-186; Pad of splic
sotol (Dasylivion williasisii), averaging about
5mm wide, only slightly worn, ends folded
under, long sides with selvage, pad may be
double; Padding of lechuguilla, very worn
on bottom; Ties of unpeeled maguey?
{Agave sp.), remaining only at heel; ¢
CM68,F-1017; Pad of lechuguilla, about
5 mum average width, big-toe depression

(7 left, left edge of heel worn through, toe-end of pad shows line of twining just before it turns under; Padding of lechugnilla, first
in usual figure-eight pattern and then later in U-shape; Ties of lechuguilla, toe ties a single sirand doubled and run up from
bottom of sandal through two holes, tied together and then tied to instep tie (see details in section on sandal ties, this volume); d}
CM24,F-88b; Pad of stripped lechuguilla with most of cortex adhering, averaging about 4 mm wide, quite worn especially at
heel, where it is completely worn through, big toe broken out through wear, depressicns at heel, ball-of-foot, and small toes, ends
turned under; Padding of lechuguilia, woven around edges of pad in figure-eight pattern, very worn on bottom; Ties of peeled
lechuguilla, Type A:left foot; ¢) CM68,F-371;Pad of stripped lechuguilla and perhaps partly pecled, averaging about 5 mm wide,
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warn at toe, especially
right, worn through at
heel, especially left,
ball-of-foet and heel de~
pressions, selvage at heel
end; Padding of some
lechuguilla but mostly
zamandoque, sewed in
figure-eight, very worn;
Ties now only at toe,
lechuguilla 2-ply, z-spiral
varn; probably left foot.

Teble &-1. Summary of Twili-Pad Sandals (F1b) at Fat Burre Cave (CM24).

Level Sector Wall
N MMd N MMd N MMd
Top ¢ 26 Front 0 -25 East 2 -16
Middle 6 +06 Center 5 -31 North 1 -36
Bottom 15 +20 R.ear 22 +56 West 3 +(32
R ear 16 +50

. 728
avg, perm® ... 1.96
avg. per blk ... 1.73

Burre Cave is probably the most vicious walking sur-
face that I have ever encountered: & vast expanse of
bare limestone etched by rainwater into tiny,
razor-sharp ridges and peaks that can cut a pair of
tough, moderz, leather field shoes into ribbons in a
couple of days walking—as I can well attest!

As in Frightful Cave, the twill-pad sandals from
this site were found primarily in the Bottom Level
and decrease upward in the deposits. Here, however,
they continue more strongly into the Middle Level,a
situation that is probably at Ieast in part due to the
relative shallowrness of the deposits and the greacer
amount of disturbance and compaction that they
have undergene. Horizontally, there was a greater
accumulation of sandals along the rear and west
walls than elsewhere and a noticeable deficiency of
them in the Front and Center sectors and along the
east wall (Table 6-2). These areas of localization and
nonlocalization, when compared with those of arti-
facts having inferred associations with the sex of their
makers and/or users, develop a picture of differential
use of the various sectors of the cave by the sexes.
Such inferences derive especially from categories of
stone work, such as the metate/mano complex (fe-
male connected), projectile points, chipped stone ar-
tifacts, and debitage {male connected).

The deteriorated and fragmentary condition of
these sandals bas made it virtually impossible to ob-
tain details within many of the categories of measure-
ment and observation that proved productive in the
study of other kinds of sandals, particularly the plaited
Type Fla above. Therefore, instead of reporting all
the details and then not being able to use them be-

cause they are so few and unconnectad, a checklist is
presented of measurements and observations that we
used as a guide and mnemonic device during our origi-
nal, descriptive study in the laboratory. Under the
appropriate headings of this list, some of the decails
we have recorded are mentioned and briefly discussed.
In this way, not only are a few of ourideas and lines of
investigation brought out but also some of the poten-
tially significant substantive details are made available
for the record.

Distribution: sce Table 6-2

Dimensions: There are only four of these sandals
that have been accorded a designation of “Length,
complete?”; none is reported as being unequivocally
“complete” As to widths, the situation is somewhat
better; there are 14 specimens with complete meas-
urements, and these are clustered in three groups: (1)
93 to 166 mm (9 specimens); (2} 45 to 79 mm {4
specimens); (3) 27 mm (1 specimen). When a
scattergram is made of the dimensions of the four
specimens having both “complete?” lengths and com-
plete widths (Fig. 6-2), it is found that those from this
site are longer for their widths {or narrower for their
lengths) than are those from Frightful Cave (for which
see Fig. 6-2). However, since the very few sandals of
the present type fall well within the regression line of
the 107 Type Fla specimens from Frightful Cave {Fig.
5-7), the apparent difference is probably due more to
sample size than anything else.

Twill pad:

a) Dimensions: There are seven specimens with
complete pad dimensions, butt one of these is aberrantly
sniall (78 mm: x 31 mm} and has not been used in
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Table 6-2. Quantity, Distribution, and Association of Twill-Pad Sandals (F1b) from Fat Burro Cave (CM24).

Level E N W I Wall F C R
Top Fast Wall
Front - - = - Top - - -
Center - - 1 - Middle - - 2
Rear - - 2 3 Bottom - - -
Middle North Wall
Front - - - - Top - - -
Center - ] 2 - Middle -
7 Rear 2 - 1 - Bottom - -
Bottom West Wall
Front - - - - Top - 1 2
Center - - 1 - Middle - 2 1
Rear - - 1 13 Bottom - i 1
Rear Wall
Secter E N W R Top - - 3
Middle - - -
Bottom - - 13
Front
Top - - - -
Middle - - - -
Bottom - - - -
Center
Top - - i -
Middle - 1 2 -
Bottom - - 1 -
Rear
Top - - 2 3
Middle 2 - 1
Bottom - - 1 13
deriving averages. For the six other complete pads, N=25

the average length is 202 mun, the average width is
74.5 mm, and the average area is 15,049 mm.?

b) Material: With only four exceptions, the mate-
rial of manufacture is lechuguilla; cwao are of sotol, and
two of “maguey” (probably dampened, soft, worn
lechuguilla). The lechuguilla leaves have been filleted/
split in three specimens, merely filleted in 19, and 20
specimens are described as retaining “much” or “al-
most all” the origiral cortex; none is said to retain
either “no” or “all” cortex.

c) Technique of Manufacture: All twilling is 2/2.
The measures of central tendency of the widths of
lechuguilla-weaving elements, that is the individual
strands of lechuguilla, are as follows (or 2 sample of 25
strands:
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range of measured widths = 2 to 9 mm

mean of observed widths = 4.9 mm

mode of observed widths = 5 and 6 mm
(8 specimens each)

median of observed widths = 5 mm

The sotol elements have approximately the same
central tendencies as those made of lechuguillz in
the other sandals, but in one they are considerably
wider (10-13 mm). The heel and toe ends of the
twill pads are, except for F-185, either destroyed or
are turned under and are thus invisible, and nothing
has been learned about their end selvages, if any, or
how they might have been otherwise terminated; 10
pads were turned under at both ends, 5 at the leel,
and 4“az one end,” i.e., whether at the hee! or toe end

150 -~
N = 10
Class interval = 5 mn N CM-24 L
H L] 2
"= -3 ®
E ®
x 100+ o CM-24 W
9 L]
=
®
50 ] ; | : ; .l i
100 150 200 250
LENGTH {mm)
Fig. 6-2

Length to width proportions of all twill-pad sandals (F1b) having complete measurements of both length and width (N=10;
From Frightful Cave {CM68). Also included ate kength and width measurements on the very limized sample (N=4) from CM24

{Fat Burro Cave].

is uncertain. One sandal is unfinished and represented
by only one of its narrow ends, i.e., either the heel or
toe; to terminate chis end and to keep it from
unraveling, the elements are held together with two
stitches of one strand of crude fiber {“crude fiber”
means undecorticated leaf, single, either whole or par-
tial, and without twist), whose ends are tied together
by a square knot. Lateral or “long-sided” selvages are
“single;” the usual ones for twilled fabrics, nine of
which are down-right and six down-left. The dextrals
and sinistrals of the twill-pads cross each other either
at right angles {2 specimens) or at acute angles (20
specimens) or both (2 specimens), and the rest arc un-
known.

d) Wear/Soiling: The very fragmentary condition
of these sandals made it most difficult to distinguish
between deterioration from use and that due to
postdepositional decomposition. We recorded the fact
that al} these sandals showed wear varying from “slight”
to “much,” but we could not decide upon further
critieria that appeared significant and auspicious for
further investigation, and so we stopped inquiries along
these lines. One specimen was stitched at the heel
ftom side to side with at least four lines of lechuguilla

fiber, quite certzinly for the purpose of reinforcement
or repair although there seems to be relatively lirte
wear to justify such an action, especially in view of
some sandals that are quite worn through, vet had not
received such additions.

Our purpose in making observations on “soiling”
was to provide us with ideas as to the conditions under
which the sandals had been used, whether on rocks,
on sand, in alluvium/mud, or “around the cave” This
investigation also proved disappointingly inconclusive,
and the “results” are not reported here. However, it
should be mentioned that 14 sandals were “caked,”
for example, they had foreign materials such as ash,
dust, sand, “dirt]” apparently consolidated and caused
to adhere to the top of the pad through the agency of
water {such as sweat, ground water). When there
appeared to have been no moisture involved in the
consolidation, it was recorded as being “probably from
the {cave) deposits”; there are 13 such identfications.
When the deposit on a sandal was entirely or largely
of ash and/or dust, it was inferred to have been formed
within the cave, possibly postdepositionally; when sand,
gravel, and/or “dirt” comprise a considerable
oroportion of the “caking,” then it was assumed that it
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had been acquired outside the cave and hence by hu-
AL aCtion,

&) Depression: No depressions were recorded fom
15 specimens, either because the fragment of pad is
too small to reveal them (3) or because none is appar-
ent (12). Heel depressions were found on 8 (5 cer-
tain, 3 “probable” or questionable), ball-of-the-foot (6
and 2 guestionable}, and 1 each at the big toe (ques-
tionable) and “toes in general”

£} Foot: Determination of whether a sandal is a
right or a left depends most often on identification of
the depressions. However, on some specimens that
reveal no depression, it is sometimes possible, with
varying degrees of certainty, to make the identifica-
tion based on the shape of the whole fabric. If, when
it is viewed from the foot or “top” surface, a sandal
margin is concave on the right, it is inferred to be a
left, and to be a right when the convexity is on the
lefe. Among the twill-pad sandals from CM24, 2 are
certainly and 8 are “possibly” lefts, 3 are “possibly”
rights, and for 14 no determinations were possible.

Padding:

‘a) Dimensions: There are no distinct dimensions
tor padding.

b} Material: With one exception, all the padding
of all Type Flb specimens is of lechuguilla. There is
one in which the padding is of sotol.

c) Technique of Manufacture: The application of
padding elements to the twill-pad appears to have been
accomplished by the same technigues in all twill-pad
sandals from all three of the sites in which they were
found. Details of the techniques are given in the sec-
tion on Frightful Cave, below. On one specimen, a
few longitudinal elements were definitely seen to have
been applied in the usual manner around the toe and
the heel ends before the transverse elements had been
added and covered them. It is possible that such a
practice was cominon in the manufacture of all these
sandals but was not observed during our laboratory
work because to do so would have required the de-
struction of the specimen, and we had no indication
that such a procedure might produce information valu-
able enough to justify the loss; on one other speci-
men, longitudinal elements under the transverse ele-
ments are indeed recorded. On only one specimen
were there additional bindings of lechuguiila fibers
around the edges of the sandal; this practice may have
occurred also on other examples and been missed
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during laboratory study because we had not becoime
fully aware of it as a subject of investigation.

d) Wear/Soiling: The 25 specimens on which there
15 padding (2 specimens have no padding remaining)
are said in our lab notes t be cither “worn through™
or “very worn.”

Twill-Pad Sandals from CM65

Ounly one twill-pad sandal came from this site. Tt
was found on the spoil pile ac the front of the cave
and obviously had been dug up by the puanc hunters
who destroyed much of the cultural deposit. Its frag-
mentary length measures 211 mm, and its widch 152
mm complete; its pad measures 187 x 115 mm com-
plete. It is made entirely of lechuguilia. Its pad is very
worn and has a generalized toe depression and a good
hee!l depression, especially pronounced on the left; the
sandal, therefore, is taken to be a left. The pad has
been turned under at the ends, while the side selvages
are the “simple” kind closed left, and its elements cross
more or less perpendicularly. The padding has been
installed in the vsual way but is unusually thick. The
right heel tie was run through the pad from below as
a double strand of decorticated lechuguilla leaf, which
was then twisted to form a two-ply yarn that served
asa tie;it is attached to the left tie by a square knot. At
least four “agave needles,” Type F14, were observed in
the padding along the left side of the bottom of the
specimen, evidently used, as their designation indi-
cates, to thread the padding elements through the pad
and ather padding to develop the sole of the sandal.
Both “agave needles” and twill pad sandals are pre-
dominantly Bottom Level in Frightfil Cave and thus
strengthen the case for their cultural and chrenologi-
cal association.

Twill-Pad Sandals from CM68 (Prightful Cave)
(Table 6-3)

Discussion: "This is the earliest type of sandal yet
recognized by us in Coahuila. It has been designated
as a component of the so-called Ciénegas Complex,
the earliest cultural expression of which we have record
in the state (Taylor 1966 62f). In view of this, it is
necessary to make some explanation of the three speci-
mens attributed to the Middle and Top Levels in the
distribution tabulation (Table 6-3}. The two fiom the
Top Level of the Passage Sector came from one block,
F-40, Bottom Level; the Block Card says, “One split

Table 6-3, Summary of Twill-Pad Sandals (F1b) from Frightful Cave ({CMo8).

Level Front Center Back Passage Total MMd
Top 0 0 0 2 2 m?6
Middle 0 ( 0 1 1 —5:7)
Bottom 5 13 10 11 3% +59
Total 5 13 10 14 42
MMd =27 -03 +13 +17
A2

avg. per m* ... 0.32
avg. per blk ... 1.75

strand cross {also a component of the Ciénegas Com-
plex) was uncovered at the base of the pile of earth
that had been thrown down [rom sbove. Also a few
fragments of twill sandals. Ail came out from last four
buckets on cleaning up pile” Because of restricted
space and great depth of deposit in the Passage, the
Top Level of P-40 could not be excavated from the
side but had to be thrown down from above and
reshoveled from a “platform™ on the surface of the
culturally sterile “cave spalls™; this surface lay beneath
the already-cleared deposits of the previous excava-
tion, Column P-30. Thus, it is possible, even probable,
that both the fiber cross and twill-pad sandals had origi-
nally been incorporated in the deposits of the Bot-
tom Level of Column P-39 and had been missed in
the darkness and dustiness of that remote part of the
site~——and then picked up later in the thrown-down
and reshoveled deposits of the Top Level of Column
P-40. Concerning the specimen assigned to the Mid-
dle Level of Column P-34, the Block Card says,
“Twilled sandal fragment found at 1.5C Level or within
.05 of 1t In other words, it was found right at the
dividing line between the Middle and the Bottom
Levels; in view of the rather imprecise stratigraphic
controls forced upon us by the stzingent conditions of
excavation within the Passage and the really minute
margin by which it was assigned to the Middle Level,
it may equally well belong to the Bottom Level. If
these “special pleadings” are allowed, then all twill-pad
sandals from Frightful Cave can be attributed to the
Bottom Level. It is my opinion that they should be.
The horizontal localization of these sandals is in the
Back and Passage Sectors and thus conjunctive and

supportive of the inferences made in connection with
plaited sandals, Type Fla above: that the Back and
Passage Sectors during Bottom-Level times were a
dumping area for abandoned artifacts.

The lengths of only 10 twill-pad sandals are com-
plete, or close enough to being so to provide accept-
able “complete” measurements; 31 widths are com-
plete. Table 6-4 presents the data,

When a scattergram showing the length-width
proportions is constructed from all sandals having com-
plete measurements in both length and width, the re-
sults are as presented in Figure 6-2. The smallness of
the sample here is prejudicial, but the Figure, within
its limits, shows that the sandals are wider in propor-
tion to their length than is the case with plaited san-
dals {Fig. 5-7} but, as in the latter, there also appear
rather distinct groupings. In terms of modern shoe
sizes, the groupings among twill-pad sandals from
smallest to largest are: chikd’s 0 to 4+, chald’s 7+ w
12+, adule male’s 3+ to 5Y2-+. These groupings are
different from those of the plaited sandals, for which
there are only two groupings and among which the
break does not correspond with either of those among
the twill-pad sandals. Until we have more twill-pad
sandals and a fuller regression line for them, these
implicit problems concerning sandal dimensions/pro-
portions will have to wait.

The materials of manufacture used in making the
pad are lechuguilla in 30 specimens, of which 18 are
of filleted but not decorticated fiber, while 11 are e1-
ther partly or completely decorticated; 6 are of

zamandoque and 5 of sotol, while 1 is of both
lechuguilla and zamandoque.
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Table 6-4. Measures of Ceniral Tendency, Corrected and Rounded, for Fwill-Pad Sandals (F1b)

from Frighttul Cave (CMES).

Length (N=10)

Wideh (IN=29)

(rm nim
Range 90 - 244 52~ 124
Mean 174 t00
Mode o *
Median 171 99

Note: Only sandals having complete lengths and widths were used. Two impossibly wide widths have been
c

climinated from these calculations.

*8 at 2 specimens each (98, 99, 100, 102, 103, 115, 118, 123 mm)

The technique of manufacture is pretty well un-
derstood through evidence from a number of speci-
mens, Compared with that of the plaited sandals, it &s
a rather complicated procedure, and this difference is
one of the reasons for inferring a decline of crafts-
manship from carly to late at Frightful Cave. The
twill pad was made first, using narrow strands of fiber
{range: 1-8 mm, mean: 4 mm, mode: 3 mm, 12 speci-
mens), spaced predomunantly from 2 to 3 per cm (28
specimens) but in one case as closely as 8 in 1 cm. In
one sandal, a zamandoque leaf was split into four strands
that were not cut loose but were woven directly into
the pad while still attached to the basal segment of the
original leaf that extends outward fiom the left side of
the toe end of the sandal, an awkward protuberance.
It should be noted that these facts are conclusive evi-
dence that the toe end was the starting place in weav-
ing the pad. The dexirals and sinistrals of the fabric
meet at acute angles in 27 specimens and at right an-
gles in 15, and there are two in which the angles are
about hali~and-half. The 14 pads that are complete
range from 80 to 254 mm in length, with a mean of
194.9 mm (the sandal with the 80 mm length and a
37 mm width has not been used in calculating the
following measures of central tendency, either in length,
width, or area, because it is obviously aberrant, being
ssolated in all measurernents an unusual distance from
its nearest neighbor); mode = 160, 170, 200, 240 {2
specimens each; 10 mum class interval); median = 188,
For width, the range is 37 to 100 mm, with a mean of

160

78.9 mun; mode = 80 (4 specimens; class interval 10
nan); median = 82.5. In area, they range from 2960
to 25,400 mm?, with a mean of 15,617.9 num?, The
finished sandals, of course, are considerably larger be-
cause of the way the padding was later installed. The
two lateral, e, longitudinal, edges of the twill-pad
were finished by simple selvages (evidence from 21
specimens), while at the heel or toe, originally possi-
bly at both, the strands are held by a single row of
twining (twe rows in only one specimen, F-1017),
that is, with the one exception, always slanted
down-left. The moving ends of the dextrals and
sinistrals were not treated in any way, except prob-
ably to be cut off] this made for a rather loose fab-
ric. However, in a number of sandals where chser-
vation was possible, and possibly in all sandals origi-
nally, at least one of the toe or heel ends of the pad
was turned under and back before the padding was
installed, I fact, one specimen has a few padding
elements lodged between the fold formed when its
twill-pad was turned under at the toe end; the toe
end of this specimen is also unigque in that, on reach-
ing the end of the pad, one of the dextrals was split,
wrapped around the entire end, including the tie, and
was folded under the back as in the other examples.
It another instance, the toe tie is a continuation of a
sinistral of the twill-pad,

On 17 specimens, the pad has been so worn as to
remove most of the cortex from the fibers. Twenty-one
sandals show moderate wear on the foot side of the

pad, while only four show litde or none. On two
specimens, the heel has been broken or worn and then
reinforced by a sticching of zamandogue; it 1s interest-
ing,in view of the later predominance of zamandoque
for basic sandal manufacture, that repair was done with
that fiber and not with lechuguilla, which is the com-
mon basic sandal material during the carly,“cwill-pad
sandal times.” Another sandal was also reinforced at
the heel, but only after a deep depression had been
worn, not a break or worn hole. Depressions are
present in the pads of several specimens: at the heel in
20, ball of the foot in 4, and at the toes in 4, of which
2 are definitely at the big toe; this does not agree with
the order of magnitude found in plaited sandals (see
Table 5-12). Breaks have not been counted because
the sandals are generally too fragmentary to make iden-
tification sure.

Atter the twill-pad had been made, the sole or
“padding” was installed. From the sandals that are
complete and tractable enough to permit examina-
tion in detail, it is apparent that this was done in ane
of two ways: (1) the padding element was started by
being sewed upward from “ground side” through the
edge of the twill-pad to the top or foot side, carried
around the edge and across the ground side almost to
the opposite edge, then upward through the pad to
the foot side again, fiom where it was passed around
the edge to the bottom side, back across to the other
edge again, and continued in the same manner pro-
ducing a figure-eight pattern; (2) the padding element
was started upward through and around the edge as
before, carried across underneath, but passed around
the outer edge of the pad and then sewed dovwnward
through the pad to the bottom side to be carried across
the underside, around the edge, and again downward
through the pad producing a U-shaped pattern. Both
techniques produced a fat roll at all the four periph-
eral edges of the sandal, In three instances, additional
padding was sewn around and around the edges with-
out crossing the underside; in another specimen, this
addition was made by whipstitching an element along
the edges. On the ground side of one sandal, the nee-
dle of agave, probably A. lechuguilla, had been left
attached to che leaf that had been used as a padding
element; it is obvious that the whole leaf had been
used and that the spine had served as a needle o assist
in sewing the padding into the sandal, Here we are
reminded again of the agave needles tied into bunches

{Type FL4) that were found in the Bottom Level of
Frightful Cave and which have been attributed to the
Ciénegas Complex (see Taylor 1966:620).

The padding elements of twill-pad sandals are
largely of lechuguilia, A tabulation of materials is as

follaws;

lechuguilla 26
fechuguilla > zamandogque 4
fechuguilla = zamandogque 2
iechuguilla, zunandogue, sotol 2
zamandoque > lechugnitla 3
zamandoque 2
sotol 3

Total 42

Thirty-two of the 42 twill-pad sandals show ex-
treme wear on their ground sides, while none is de-
scribed as being unworn or “only slightly worn.” On
the foot or twill-pad side, the wear is generally much
less, only 17 specimens aze said to have “extreme” wear,
while on 21 wear is said to be maoderate, and there is
little or no wear on 4. Twenty sandals have heel de-
pressions, and there are depressions at the toes and the
ball of the foct on 4. It is significant to note that, in all
mstances of reinforcing stitching, the location is at the
heel where, on two specimens, it is of zamandeque
and on only one is it of lechuguilla.

In general, probably because of its resilience, the
twill-pad did not retain depressions very well, and che
identification of sandals as either right or left has been
more difficult than among the plaited sandals. Six-
teen have been identified as rights, 5 as lefts, but for
21 no designation has been possible. This excess of
rights over lefis is nearly three times what it was among
the two-warp plaited sandals (see Table 5-13}, but cau-
tion is called for in attaching meaning to this because
of the large number of specimens whose foot sides,
right or left, have to be listed as “unknown.”

Finally, it should be pointed out that, although
twill-pad and plaited sandals were found together in
the Bottom Level of Frightful Cave and were thus
contemporary at the earliest epoch of which we now
have record, thewr differences are so basic and so pro-
nounced as to suggest that they pertain to two quite
distinct traditions and, if this is true, that in Coahuila
evenl at the earliest times there was more than one
cultural line. We have been unable to determine
whether they were mixed into what was actually a
single “hybrid” culture or represent two cultures whose
bearers occupied the site separately.
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Fig, 6-3

Checker-pad sandals, Type Flc: a) CM68,F-950; Pad of lechuguilla, longitudinal elements split and unpeeled, transverse peeled
and shredded, somewhat worn, left big toe and both sides of heel broken out; Padding of lechugnilla with some zamandogue at
toe, woven in figure eight, very worn; no ties or traces of them; probably right foot; by CM68,F-1124; Pad of lechuguilla split and
stripped, not worn or depressed, selvages at long sides; Padding of lechuguilla, woven in U pattern, not worn: Ties of peeled
lechuguilla, toe tie has agave needle at one end, Type A; no positive signs of use; ¢) CM68,F-1226; Padding of maguey? {Agave sp.)
whipped around edges and sewn down with soft fiber {maguey?) yarn, 2-ply, z-spiral; no ties or traces of them; dj CM68,F-628;
Pad probably of Yuea sp.,stripped, ends turned under, not worn; Padding of zamandoque and/or Yireca sp., sewn in usual figure-eight
pattern, cortex peeled off in some places but otherwise no sign of wear; no ties or traces of them, probably not used; one dp of
lechuguilla ("agave needle™} evidently used to thread padding element, leaf fiber below tip trimmed around making needle more
prominent and easier to break off—if so wished; e} CM68,F-1044; Pad of Yiuca sp., stripped but not peeled, bottom somewhat
worax, side selvage; Padding of Yiuca sp., woven in usual figure eight; Ties, heel ties only, i.e., around heel and instep; one “yucca

needle” remains.

CHECEKER-PAD SANDALS, TYPE Fl¢
Description of the Fype

Footgear made by sewing remforcing and padding
elements through the sides and across the ground side

of a checker-plaited fabric (Fig. 6-3).

Distribution of Checker-Pad Sandals (Table 6-5)

CM68 = 7/1

Discussion/Description: The geographic distribution
of this type is even more restricted than that of the
quite similar twill-pad sandal, F1b above. Within
Frightful Cave, both types are concentrated in the Back
and Passage Sectors, but the checker-pad sandal was
found higher and, therefore, later in the deposits. In
spite of these differences and, to some extent, because
they are indeed so small, it seems probable that the
two are culturally related, and the difference may be

attributed to a time differendal, to some cultural spe-
cialization either in the age/sex destination of the san-
dals, or to differences in traits of craftsmanship, To
mazke a choice between these possibilities, more com-
parative datz will be required. Comparison between
the regression lines of length/width association (Figs.
6-2, 6-4) shows a rather suggestive consistency in the
clustering of all pad sandals. At present, there is too
little information con this topic to warrant construc-
tion of hypotheses as to the meaning of this fact. ltis
unfortunate that there are not more conjunctive data
in the literature as well as more specimens in cur own
collections, through which comparative mvestigations
could be made.

From observation of the design and the manufac-
turing technique of these sandals, there can be little
doubt that they are culturally related to the twill-pad

Table 6-5. Summary of Checker-Pad Sandals (Flc) from Frightful Cave {CM68).

Level Front Center Back Passage Total MMd
Top - - - - o -3
Middle - - 2 2 4 +22
Bottom - 1 i L 3 -0%
Total 0 1 3 3 7
MMd -39 -20 +32 +27

sandals described in the preceding section. However,
it 15 also obvious that they werc somewhat later in
time, Like the twill-pad sandals, they were recovered
principally from the Back and Passage Sectors of the
site, where a large proportion of the artifacts of the
early- and middle-period occupation was found.

Only five specimens are complete enough to be
reported here. However, if we assume that they are
representative, it becomes apparent that the length/
width proportions of these sandals (Fig. 6-4) are simi-
far to those of all other sandal types with the excep-
tion of the twill-pad, Type F1b (Fig. 6-2}. This is rather
strange in view of the otherwise close similarities be-
rween the two. The size differences and the differ-
ences in the quality of workmanship may indicate that
the checker-pad sandals were made by and/cr for dif-
ferent groups of people and/or for a different purpose
than the twill-pad; it is also possible that, being some-
what later, these sandals represent a deterioration of
technique among the “pad sandals,” which had started
as “quality footwear” Furthermore, when we com-
pare the more oz less general trends apparent in all
three graphs of length/width association for other san-
dal types (Figs. 5-7,6-2,6-4), we find that each of the
three regression lines is broken into three segments.
Even though the breaks come at slightly different lo-
cations along the lines, the consistency of the breaks is
enough to malke us think that they might be expres-
sive of some culture-historical or biological truth that
we would like to know about.

The five complete checker-pads range from 94 to
210 mumn long, with a mean of 164 mm and from 49
to 89 mm wide with a mean of 62.9 mm. These
measurements are considerably smaller than those of
the twill-pad sandals from the site. The frequency of

the checker-pad sandals is too small to make infer-
ences from these differences in dimensions. We need
more comparable materials from other sites and areas
in order to follow out, control, and profit by the sug-
gestive leads that have developed from these data.

The fibers used in making the checker-pads in-
clude Jechugudla (three specimens), yucca {two), satol
(one), and lechuguilla with zamandoque {one). With
regard to the padding, there are two sandals of
lechuguill, one of lechugnilla or yucca, one in which
lechugnilla exceeds zamandoque, one of yucea, and
one identified as being of “maguey.” a term we gener-
ally use for a fiber that is probably agave, but which
appears 1o be “softer” and fuzzier than those identi-
tied as Agave lechuguilla. One specimen was evidenty
in the process of manufacture when discarded or lost:
no padding or ties or any indication of them are
present.

The technique of manufactute is, from all we can
learn, identical to that of the twill-pad sandals. How-
ever, there is one aberrant specimen, in which the
padding has been installed in a U-shaped pattern
throughout (no figure-cight pattern) and added ele-
ments were introduced longitudinally over and under
the “primary” ones. Another has padding whipped
around the edges of its checker pad and sewn down
with a somewhat soft maguey?) two-ply, s-spiral yarn.
On yet another, the transverse elements of padding
are fastened around the longitudinal ones and to each
other by a series of square knots at one edge. Three
specimens retain an agave spine or “needle,” two in
the padding and one at the end of a toe tie. The
checker plaiting of the pad is diagonal in two cases
and perpendicular in three. The individual elements
of the checker-pad range from about 3.5 to 10 mm in
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Association of length and width for checker-pad (Flc),sewed (F1d), and braided {Fte) sandals from Frightful Cave (CM68)

width with an average of 6 mm; they are spaced one
element per 1 cm on the average.

Much less evidence of wear is present on these
sandals than on other types. In only one instance
(F-1030) is the checker pad said to be “very worn,”
and then only the horizontal elements; the padding is
said to be “very worn” in only one specimen. Only
two identifications as to right or left could be made,
and both of these are questionable: F-950 is “prob-
ably a right” and F~1044 is “possibly a left”

SEWED SANDALS, TYPE Fid
Description of the Type

Footgear made upon a base consisting of a mass of
preshaped (to foot formy), decorticated fiber sewed
together to stabilize the shape, fivm the substance, and
probably to achieve greater durability (Fig. 6-5).

Distribution of Sewed Sandals

4/CM24, 18/CM68 = 22/2

Discyssion: In their materials and technique of
manufacture, these sandals are descriptively closer to
the pad sandals, Types Fib and Flc, than they are to
the plaited ones comprising Type Fla: made largely
of lechuguilla in both body and sewing, essentially a
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reinforced pad, not a woven frame, and having shape
and proportions more like pad sandals than plaited
ones. When present, ties are Type A exclusively (see
Chapter 7). Further, in stratigraphic position, rela~
tively restricted geographical distribution, and number
of specimens, pad sandals and sewed sandals are more
like one another than either is like the plaited kind.
In fact, these characteristics seem to have cultural sig-
nificance, and it is possible, even probable, that the pad
and sewed sandals (Type Flb, Fle, Fid) were imports
into the local culture whose native, basic sandal was
the plaited Type Fla.

To my knowledge, sewed sandals have been found
m only ene other area: one specimen from the col-
lection of Everardo Gamiz, of the city of Durango,
Mexico, was collected by Dr. J. Alden Mason, of the
University Museum, Philadelphia. Finding the speci-
men in Durango does not surprise me, because [ have
long thought that there must have been connections
with other cultures, particularly cultures of higher az-
tainments, by way of the two large rivers, the Nazas
and the Aguanaval, that empty into southwestern
Ceoahulla from the west and south, respectively (see

Chapter 1).

Fig. 6-5
Sewed sandals, Type Fid, from Frightful Cave:a) CM68,F-1140; Pad is a mass of decorticated lechuguilia fibers formed into foot
shape, only slightly worn on bottom although sandal has been broken between instep and ball of the foot, worn through in the
right and center heel area; Sewing of decorticated lechuguilla fibers in two sequentially applied sets (the First set of smaller
diameter, the second of larger), stitches go in 2ll directions but arcund edges they follow contour, some stitches appear to be 2-ply,
in loose z-spiral; no ties or traces of them; b) CME8,F-531; Pad like F-1140 but well worn on bottom and around edges of breaks;
Sewing of decorticated lechuguilla fibers, many appear to be loose 2-ply and z-spiral, stitching irregular but in general is mansverse
across body althongh at edges it is roughly longitudinal or at slight angle, worn on bottom; Ties, only heel dies present, of loosely
spun Z-ply, z-spiral lechuguilia fibers, appears to be Type A; ¢ CM68,F-1329; Pad like F-1140 with very worn bottom and
seinewhat worn top, slight heel depression left; Sewing, original sewing now present only in toe area, 2-ply, z-spiral lechuguilla-fiber
yarn in closely spaced, slightly curved diagonal stitches, rest of sandal seems to-be later addition very crudely done with some
lechnguilla stitches (in 2-ply, z-spiral yarn) and a few large stitches of crude (.e.. tnworked) zamandoque fibers, cld stitches worn
and caked; d) CM68,F-962; unlike the others, this photograph is of the bottom of this sandal; Pad like F-1140, worn top and
bottom, especially around edges and on margins of break, big toe depression at left {top right in photo) and hall of the foot, worn
through at Jeft heel (right in photo}; Sewing of maguey (4gnve sp.) plus some lechuguilla in heel area and around big toe, mostly
aloose 2-ply, z-spiral yarn in wansverse stitch across body but following contour at margins especially at big toe, more worn on
bottom thar on top; no ties or traces of them; evidence is contradictory as to foot: heel says lefi, big toe says right.

Sewed Sandals from CM24 {(Fat Burro Cave)

e

avg. perm3 ... 0.30

ave, per blk ... 1.00

Discussion/ Description: The collection of this type
of sandal from this site is very snmll and the specimens
are in very peor condition. Little conclusive data could
be abstracted and few inferences made and supported.
Twa examples came from the Top Level, one from the
Middle, and the fourth was found in the debris of the
vandal hole at the very rear of the cave; one of the
Top-Level specimens came from the Rear/Rear Wall
Sector, but the other two had no wall association.
Measurements of fength and width are complete for
only one specimen; L = 141 mm, W = 65 mm; the

heel of another has been worn through, but it is esti-
mated that its present length, 265 nn, is probably not
more than 5 mm short, and its width of 112 mm is
complete. All materials, both body and sewing, are of
agave, apparently mostly A. lechugiilla, but some of the
bodies, either through wear or postdepositional de-
compasition, now appear as a “fuzzy,” naplike mass of
tiber that rypically has a “soft yellow” color unlike any
other sandal material in cur Coahuila collections (ex-
cept for certain specimens of this same type fom
Frightfia] Cave, see below). '

The techmque of manufacture was to form into a
foot-shaped “body™ a mass of decorticated agave fiber
that was then sewed across the width with strands of
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Table 6-6. Summary of Sewed Sandals {(F1d) from Frighttul Cave (CM68),

Level Front Center Back Passage Total MMd
Top 0 4 0 1 5 -03
Middie H 4 0 6 11 +26
Bottom 0 0 0 2 2 -23
Total 1 5 0 9 18
MMd -33 +10 -11 +34

two-ply z-twist yarn also of decorticated agave [ibers
to give the fabric more rigidity and sturdiness. There
are mending stitches on F-151, both transverse and
longitudinal, several of which are of lechuguilia but
the rest are zamandoque and either maguey or yucca.
Specimen F-7, the unusual one to be described in
more detail below, was whipstitched around 3ts entire
circumference with two alternating sets of peeled
lechugailla fibers, which, together with its transverse
or “‘cross-stitching,” made it a very compact structure,
The ties of this sandal are made of both fiber and raw-
hide, the details of which are described in Chapter 7.
All these sandals, in comparison with those of other
types, are heavily caked both top and bottom with
what appears te be some combination of dirt, dust,
clay, sand, or other such substance mixed with water
to form a very tough, durable ceating that now hides
the details of the underlying fabric. There can be no
douht that these incrustations are aboriginal or that
the sandals were worn in that condition. Only one
specimen retains depressions: It has a pronounced heel
depression, is folded and broken at the ball of the foot,
and has a small-toe depression on its Jeft side indicat-
ing that it was used on the left foor.

One specimen is among the best-preserved san-
dals that we have from Ceahuila. It is most unfortu-
nate that it had been removed from its original resting
place by the vandals who dug the pothole in the de-
posits adfoining the center of the rear wall: we now
have no vertical provenience for the sandal and only a
wide and imprecise horizontal one. Its length/width
measurements (141 mm x 65 mmy}, when corrected
to 124 mm x 57 mm, indicate a sandal of something
less than a modern child’s size 5 but a width that would
be considerably narrower than any made today in that
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length. Thus it seems passible that child-sized sandals
may need less correction than an adult’s, 1f any at all,
and that 1t might be more appropriate to use uncor-
rected figures for the smaller sizes of prehistoric feot-
gear when comparisons are to be made with modern
foot and shoe sizes. In this case, then, using uncor-
rected measurements, this sandal indicates a chiid’s size
7 quadruple A, which, according to information from
the shoe stores of Carbondale, would fit a child of
from four to seven vears of age—although we were
warned that there is considerable variation in such
age/size correlations. Whether we can extrapclate from
the feet of modern Americans backward to the feet of
ancient Coahuilans several millennia ago is a problem
for which we need more pertinent data.

Sewed Sandals from CM6E8 (Frightful Cave)

.. /18

Discussion / Description: These sandals (Table 6-6)
are most characteristic of the Middle Level of Fright-
ful Cave but, when compared with checker-pad san-
dals (Type Flc, above), they are seen to have less rep-
resentation in the Bottom Level and more in the Top.
Thus, it can be said that they are later than twill-pad
sandals and generally contemporary with checker-pad,
although they outlast the latter and, if the small sam-
ple is representative, were more common. but never
numerous. They are also more common in the Center
and entirely absent in the Back Sector, a distribution
that is conjunctive and supportive of their
middle-epoch association, when occupation of the cave
had become more intensive in the Center Sector. Their
presence and provenience in Fat Burro Cave are also
supportive of this inference.

There are only two examples that are complete

enough in length to justify discussion: the propor-
tlons of these are more like those of plaited and
checker-pad than of twill-pad sandals; they are shorter
and narrower {cf. Figs. 5-7,6-2). In all specimens, the
body of the sandal is made of decorticated lechuguiila.
The sewing elements are usually entirely or predomi-
nantly of lechuguilla, sometimes “crude” and some-
times decorticated, but in seven cases some or all of
the elements are tentatively identified as “maguey,” by
which is meant a softer, “fuzzier” fiber, probably an
agave but certainly different from lechuguilla. In two
cases,” crude” cordage of zamandoque was used; these
are identified as repair or reinforcing stitches added
subsequent to a previous (original?) manufacture.

The technique of manufacture is the same as at
Fat Burro Cave. Although two sandals were sewn in
two separate operations, the first diagonal and the sec-
ond longitudinal, ail of the rest, except one, which 15
too fragmentary to provide information, were origi-
natly constructed with a single set of stitching, on some
specimens randomly in all directions and on others
regularly and evenly but in different directions: trans-
verse more or less stralght, transverse but noticeably
arched, and diagonal (one). Of the regularly stitched
sandals, all except three have coarse, secondary stitch-
ing sewn randomily in all directions, evidently for the
purpase of reinforcing and/or mending places that
had been weakened by wear.

The primary stitching covers from about
one-hall to very nearly all the area of the sandal.
One sandal (F-7) is unique in that it was enlarged
and reinforced after considerable wear: a new and
larger mass of decorticated lechuguilla fibers was
placed on top of an old sandal and secured by large,
irregular stitches of both crude and two-ply, z-twist
lechuguilla yarn. In general, wear on the tops is only
moderate, but 12 specimens show extreme wear on
their bottoms. There are “probable” heel depressions
on four specimens; two have depressions at the ball of
the foot, ane of which also has a big-toe depression.
The foot can be identified, even with reservations, on
only three sandals: two left and cne right. Ties are
strangely absent, only three specimens retaining even
suggestions of their former presence.

BRAIDED SANDALS, TYPE Fle
Descripizon of the Type
Footgear made of two bundles of fiber doubled

over each other and braided from toe to heel, where
they are turned over and woven back up the sandal to
form the padding (Fig. 6-6).

Disiribution of Braided Sandals

1/CM24, 5/CM68 = 6/2

Driscussion: These sandals, from the standpoint of
technique of manufacture, are entirely distinct from
those of any other type in our Coahuila collections.
The difference lies in the fact that the other types are
constructed by two sequent operations that create two
separate structural parts of the resulting whole, body
and padding. But the braided sandals are not made on
either a warp frame or a pad. They are made of a
single set of fiber elements that serve as both body
and padding and that are manipulated through only a
single step of manufacture. What padding they do
have seens, [rom evidence that is not entirely clear, to
be wholly or in good part 2 continuation of the ele-
ments of basic construction. Judging from the tight-
ness of the fabric, this back-weaving for the paddig
(as well as the original braiding also?) suggests the use
of an awl. As far as we can determine, there s no
possible way that braided sandals could have evolved
from either plaited sandals or pad sandals. Also, while
certain of the techniques used on plaited and pad san-
dals are, at the least, very similar (such as figure-cight
and U-shaped padding installation, marginal stitch-
ing, ways of adding padding elements, pad formation
and renewal by stitching), the technique of braided
sandals is unique, not derivative.

In regard to the manifest similarity, we can per-
haps see the workings of Goldenweiser’s doctrine of
limited possibilities, as it pertains to the demands of a
stringent environment that often provides but one
solution to a problem such as the most suitable mate-
rials for so important and necessary a commodity as
sandals (Goldenweiser 1933; see also Taylor 1961: 73~
743, Sandals of this type were found only in the Top
Level of Frightful Cave and in the Middie Level of
Fat Burro Cave. Thus we have one more bit of sup-
portive evidence for that stratigraphic correlation.

As for length/width dimensions (see Fig. 6-4}, the
braided sandals are seen to be longer and wider than
those of Types Flc and Fld, but it is probably more
significant that, in 2ll the regression lines of length/
width proportions of all types of sandal, the breaks
marking more-than-usual differences are found to be
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Fig. 6-6

Braided sandals, Type Fle: a} CM24,F-134; of Yheea sp.; padding mainly diagonal and moderate {original braid guite thick and
heavy, toe worn away evenly across and at sides, heel depression especially right, ball-of-foot depression left, small-toes depression

right, very worn on bottom, somewhat on top; Ties of soft fiber (maguey? = Agave sp.) in loose s-spiral, toe ties double, not
knotted but ends lying unattached paralle] to long axis on top of sandal, Type undecipherable; by CM68,F-13774; of zamandoque,
padding moderate mostly diagonal, some longitudinal, ball-of-foot depression more right than left, heel depression left, bottom
worn but top not, probably left foot: Ties of zamandoque, rodent-chewed flush with padding, double, not knotred, enter body of
sandal through two longitudinally aligned holes 27 mm to rear of themn, emerge as toe ties, both ties pierce braided bundles at
ankle; ¢} CM68,F-1050b; of zamandoque, padding moderate, mostly diagonal, some longitudinal, heel depression right, slight
ball-of-foot depression especially left, bottom very worn, probably right foot; Ties of zamandoque, rodent-chewed flush with
padding, double, not knotted, ends on top more or less parallel long axds of sandal, enter body 28 mn: from toe-tie emergence; d}
CM68,F-1050d; of zamandoque, padding moderate, mainly longitudinal, some diagonal, possible big-toe depression right, small-
toe depression left, worn bottom and top, all margins of heel area worn, probably lefl foor; Ties of zamandogue, all rodent chewed,

single, through to bottom but not worn.

alike in number (two) and, more or less, in location
(see Figs. 5-7, 6-2, 6-4). It seems justified to infer
that these remarkably consistent, conjunctive, and
supportive similarities in the measurements and
proportions of zll types of sandals are indicative of
the validity of the technique of analysis, of the meas-
urements, and of the biolegical/cultural significance
of the results. In view of this, we are proposing the
working hypothesis that these breaks in the regres-
sion lines delineate age/sex differences in sandal
measurements and that from this we may, with nor-
mal caution, proceed to infer the age/sex makeup of
the human groups that occupied Frightful Cave, if
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not other sites in the Ciénegas Basin as well (see Table
5-5 and Fig. 5-7).

These are sturdy sandals and are generally in bet-
ter condition than the other types. But wear is appar-
ent, particularly on the bottonis, and caking was found
on both top and bottom, especially on the former.
One specimen from Frighstul Cave, F-1196, has pad-
ding that seems to have been a secondary addition
aver a very broken down sandal, a final padding that is
not worn on top but is noticeably caked. This nught
suggest that the water-consolidated caking found on
the tops and bottoms of many sandals actually served
to preserve the fiber structure of the fabric, both dur-

mg and after use, and mught even have provided a
modicum of extra comfort to the feet, easing the havsh
and uneven surtaces of the coarse fiber itsell.

We have been able to determine very little 25 to
the nature of the sandal ties of these specimens. The
tics of all but one sandal of this Type have been gnawed
oft" at the level of the foot suckface, apparently by ro-
dents. Rodents are fond of the salt leff on man-handled
and man-footed objects, but knowledge of this fact
does not answer the implied question, only removes it
to a different arena: why should the ties of braided
sandals be so much more salty {sweaty) than those of
other types of sandals as to provoke a virtually 100%
destraction? From the orte set of ties that still remains
on any of these braided sandals {(from Fat Burro Cave},
it is apparent that we have an as yet unrecognized type
of e, and this might be of significance for compara-
tive studies when we have more information on the
details of sandals from other sites and other areas.

Braided Sandals from CM24 {Fat Burro Cave)

A

avg.perm’ ... 0.08

avg. per blk ... 1.00

Discussion /Description: "This specimen came from
niear the base of the second Fiber Layer, which is Mid-
dle Level here, and from the Center and West Wall
Sectors. It 1s 255 mm long and 102 mm wide {223 x
89 mumn “corrected™). It is made of Yhea sp., but the
ankle tie 15 of Agave sp. Padding 1s moderate and
mamly diagonal with some longitudinal; its bottom 1s
very worn and is broken across at the toe, particularly
the left side {from which it is thought to be a right
foot). The top is slightly worn and somewhat caked.
A heel depression is on the right, the ball at the left,
and small toes on the right, all indicating a right foot.
Toe ties start on the foot surface as two separate strands,
go downward into the body, and are brought to the
top again at a point nearer the toe end. They do not

cross and are carried, each along its own side, to the
ankle, where neither strand appears to have been an-
chored, a face that takes the tie out of Class I and
places it in Class 1 (see Chapter 7). But the handling
of the ties at the ankle is not like any other set of tes
and for this reason does not allow their being placed
within any of the other sandal-tie types.

Braided Sandals from CM685 (Frighttul Cave)

/5

avg. per iy’ .. 0.04

avg. per bik ... 1.25

Driscussion/Description: All these sandals came from
the Top Level, three from the Back and two from the
Passage Sector. As seen from Figure 6-4, they fall out-
side the proportions of plaited, checker-pad, and sewed
sandals but are somewhat narrower than the twill-pad
type. All of them are of zamandogue. As far as can be
told from the five specimens, they were all constructed
alike: Two bundles of nondecorticated fiber are each
doubled back unpon itself, then loopad one over the
other at what will be the toe end, making four mov-
1ng ends that are then braided toward the heel to form
the body of the sandal. At the heel, the four ends are
tucked back into the body and woven in and out of
the braided fibers to form padding and eventually to
terminate usually on the bottom of the sandal; it is
not certain whether adding more padding was cus-
tomary, but it is sure that ties were added only when
the body and initial padding had been made. These
technological procedures led to a rounded toe and
constricted heel. Wear appears on the bottom of all
specimens but, on the top, only two specimens showed
very much wear; caking, indicative of moisture, oc-
curs on all, more on the foot than on the bottom side.
Alb examples exhibited depressions: on four at the
ball of the foot; on two at the heel; and on one at both
big and small toes. [t can be said with reasonable as-
surance that three are left sandals, while two are rights.
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CHAPTER. 7

Sandal Ties

A large number of sandals from Frightful Cave retain
complete or fragmentary ties. In all, there are 750
examples of sandal ties distributed among the sandal
categories as follows:

With ‘Without
Sandal Type Ties Ties Total
Fia {plaited) 719 165 884
Fib (twill pad) 22 20 42
Flc (checker pad) 2 5 7
Fid (sewed) 2 i6 18
Fle (braided) 5 0 5
F1f (residual) 0 2 2
Total 750 208 958

Of this number, 250 ties are complete and clear
enough to be typed, and seven types have been iden-
tified. Of these types, six are found only on plaited
sandals, Type Fla, while the seventh is found only on
the so~called pad sandals, Types F1b, Flc,and Fld. Table
7-1 presents the data.

TYPES OF SANDAIL TIES

After several attempts to categorize sandal ties as
an aid to analysis, it became apparent that the most
consistent and significant characteristics He in the
number of elements employed and how the ties were
manipulated at the ankles of the sandal. Thus, 2l the
sandal-tie types recognized at present can be subsumned
under two major Classes (Fig. 7-1). Class 1 is charac-
terized by having three constituent elements all made
of twisted cordage, a single-strand toe tie and a
two-strand ankle tie; Tie Type A comprises the entire
Class. Class 2 ties have only one element, made of
crude, i.e., nondecorticated and untwisted {(or very
loosely twisted) fiber usually of zamandogue, but oc-
casionally of some other kind of xerophytic plant.

Based on the way the tie was manipulated at the
ankle, Class 2 has been divided inte two sub-Classes

each containing three types. In sub-Class 2a are Types
B, C,and D;1n sub-Class 2b are Types B, F and G. The
difference is that in sub~Class 2b each of the two
moving ends of the tie are run through the lateral side
warps from the foot side to the ground side at the
ankle, but one is terminated by a stopper knot atter
passing through the warp, while in sub-Class 2a one
or both ties continue and meet either behind the heel,
in front of the heel, or over the instep, to be tied to-
gether by a square kanot.

Type A

Here, in contrast to Types B to G, the one-element
ties, there are three distinct elements used. The toe tie
and each of the two ankle ties are made of separate
clements. On the four specimens where toe and in-
step ties are joined, they are tied together over the
instep, and on the three of these where determination
can be made, the joining element s an extension of
one of the moving ends of the toe tie beyond the
terminating square knot, Also in contrast, Type-A ties
are usually made of plied yarns, not “crude” cordage
{of the 23 specimens with ties, complete or partal
sets, 18 are two-ply, z-spiral lechuguilia yarns), although
on three specimens the toe tie is of crude cordage,
while the two ankle ties are of the usual plied yarn, As
for the techmique of manufacture of Type-A ties, there
can be no doubt that the toe ties were started by run-
ning the two moving ends of a leop from the bottom
to the top of the sandal pad. On all specimens that
have ankle ties complete enough for determination,
there are two square knots, one in the back over the
heel and one in the front over the instep. After we
recagnized this fact and its brplications, it became ob-
vious that the ankle ties could have been installed only
in two parts: starting with two moving ends from
each of two loops of two-ply yarn, one at each side of
the ankle. These ends were run upward from the
ground to the foot-side of the pad and then twisted,
sometimes tightly and sometimes Joosely, to make a
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Fig, 7-1

The seven types of sandal ties recognized to date in the Cuatro Clénegas Basin

Table 7-1. Association of Sancal Ties with Type of Sandal.

Tie Type

Sandal
Type A B C ] B I G Total
Fla 14%* 14
ai 31 11 7 20 101 21 191
aii 19 19
Fib 22 22
Flc 2 2
Fld 2 2
Flex*
Total 26 31 11 7 2{) 101 54 250
% 10 12 < 3 8 40 22

*The 14 Type-G ties are on plaited sandals that could not be identified as either two-warp or three-warp.
**Only stubs of ties remained on Type Fle sandals (probably chewed off by rodents), and these could not be

typed.

four-ply, re-plied yarn. After the twisting had reached
a certain point at some distance from the pad, the
basic two-ply varns were kept separate, one geing to
the front and the other to the rear. When these pairs
of basic yarn met, one pair over the instep and the
other at the back of the heel, they were fastened and
terminated by being tied together with a square knot.

Type B

The moving ends cross. One element goes to the
anlde and 1s anchored there, affer which it passes around
the heel to the opposite side of the ankle, where 1t 1s
anchored again and from there it then continues toward
the toe end at the side of the instep to meet the end of
the other element, to which it is tied with a square
knot and thus terminated.

Type C

As in Type E the moving ends emerge at the toe
and cross. Bach is carried backward to the ankle and
there anchored by being run through the lateral warp.
From there, each goes around the heel to the front of
the ankle, where both are fastened and terminated by
being tied together with a square knot over the 1nstep.

Type D/B

This was once thought to be a discrete type; now

there 15 considerable doubt as to its cultural separate-
ness, and it has not been included in the counts.
Empirically, it is 2 combination of Types D and B: there
are square knots attaching the ends of two elements at
both the heel (as in Type D) and the side of the instep
(as in Type B}—and sometimes at other places as well.
It is possible, even probable, that these ties represent
nothing more than ties of Types D and/or B that have
been mended after one or more breaks. More com-
parative data are needed before their true nature can
hope to be deternuned.

Type E .
The moving ends cross and, as with the other types
in Class 2b, one of them is fastened and terminaced at
the ankle by being run through the warp and stop-
pered on the bottom by an overhand knot. The other
element is anchored at the opposite side of the ankle,
from where it is carried around the heel to be fastened
and terminated by being tied around the other element
at the instep with overhands or half-hitches, sometimes
together 1n sequence.

Type F

The moving ends cross just after they emerge on
the foot surface near the toe of the sandal. Each end
goes to the ankde, where one is anchored by being
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Table 7-2. Assaciation of Non-Crossing and Crossing Type G Sandal Ties
with Two-Warp and Three-Warp Plaited Sandals from Frightful Cave {CM68).

Sub-Type Noun-Cross Cross Unidentifiable Total
Two-Warp (Flai) 10 P 2 21
Three-Warp (Fiaii) 18 0 l 19
Unidentified {Fla) 0 0 14 14
Total 28 9 17 54

run through the lateral warp, stoppered by an over-
hand knot on the bottom, and thus terminated. The
other moving end, after being anchored at its side of
the ankle in one of several ways, continues around the
heel, under and then over the other strand at the an-
kle, then over the instep to be fasterned and termi-
nated by an overhand knot around its own first seg-
ment. Sometimes a second knot, to serve as a stopper
for the first overhand knot, is tied at the very end of
the tie,

Type G

On 28 (52%) of the 54 recognized examples of
this type, the ties do not cross at the toe, on 9 (17%)-
they do cross, and for the remaining 17 (31%) noth-
ing can be specified because of the condition of the
specimen. There 1s also a 100% association hetween
noncrossing ties and three-warp sandals (Table 7-2).
As for the remainder of the tie, one element was car-
ried to the ankle, where it was fastened by being run
through the lateral warp, stoppered with an overhand
knot on the bottom surface, and thus terminated. The
other strand, after being anchored at the ankle by be-
ing run through the warp, passes back of the heel to
the other side, around the other element, and around
again back of the heel to its original side where it is
fastened and terminated by being tied to itself with
multiple knots, usually two half-hitches ended by one
or more overhands, sometimes including a last, tight-
ened overhand as a stopper knot. The consistent char-
acter of this tie, particularly in regard to its noncrossing
toe (e, its terminating knots, and its stzong associa-
tions with three-warp plaited sandals, is especially
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notable and would appear to indicate some signifi-
cant culeural connections, not merely the “normal”
variation in a technique of manufacture,

Sandal-tie types have strong and meaningful
chronclogical associations. The basic data are presented
in Table 7-3, where the maze of figures may be diffi-
cult to digest and interpret. However, when the fig-
ures are arranged according to the major classes de-
fined above and according to the stratigraphic posi-
tion of the largest plus-deviation of each type, a re-
markable picture develops, as is shown in Table 7-4.
Here it is easy to see that the progression of deviations
within each tie type with due regard for magnitude is
orderly without exception. The progression of the
major classes is also orderly, from those with their largest
plus-deviation in the Bottom Level to those with it in
the Middle and then the Top Level, i.e., from Class 1
to Class 2a to Class 2b. It seems that this is too much
to attribute to mere chance and that they validate the
classification and the reality of the temporal sequence
it portrays.

On these assumptions, then, it seems possible to
make further inferences based on sandal ties and the
sandals on which they occur (of. Tables 7-1, 7-4). In
the first place, we see that in the Bottom Level there
are two quantitatively dominant types of sandal te,
each associated 100% with a single type of sandal. In
other words, we appear to have evidence for two dis-
tinct traditions of sandal making, not two variations
within a single tradition. Since one of these traditions
{the twill-pad sandal and its Type-A tie) disappeared
by Middle-Level times and since the other (two-warp
piaited sandal, sub-Type Flai, and Class-2 ties) con-

Table 7-3. Sumimary Table of Sandal Ties from Frightful Cave {CMGE).

Total

MMd

%

MMd &

%

MMd #

%

% MMd # % MMd #

MMd #

# %

MMd

%

#

108

11 55 +24 56 59 +28 35 66 435

-02

29

)

o™

=31

Top

87

~-01

18

38 +03

+05 38

40

+47

82

1 =30

Middle

48

20 -29 =31

20 65 +31 1§ -l6

+61

21 95

Bottom

243

53

99

i1

31

o
o

Total

115




Table 7-4. Statigraphic Ordering of Master Maximum Deviations of Sandal-Tie Types {from Table 7-3.)

Type-Flb Sandals

Type-Fla Sandals

Class-1 Ties

Class-2a Ties

Class-2b Ties

Tie Type A B C

(# of ties) (223 (31 a1n
Top =31 -25 =31
Middle -3 -6 +47
Bottom +61 +31 -16

™ E F G
(7) (20} (99) (53)
-02 +24 +28 +35
+22 +05 +03 01
20 29 31 34

tinned and increased until the cave was abandoned,
we have reason to suspect that we are also observing
a difference in culture that is more basic than one
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merely affecting “sandal culture” In the second
place, Table 7-4 points strongly to the possibility
that there was a gradual but definite diversification
of sandal ties (as there was in sandal types). This
happened on Type-Fla sandals exclusively, as far as
we can witness now. In the Bottom Level, there was
one dominant type of sandal tie, two in the Middle
Level and by Top-Level times there were three, that is,
as many as there had been in the two lower levels
combined over a temporal span of nearly 5000 years.
If this picture is correct, then we have more conjunc-
tve and suppoertive evidence for the cultural disjunc-
tion that can be glimpsed in other aspects of culture,
beginning around 2000 B.C., at the start of Top-Level
times, and of the growing climatic desiccation and
accompanyling nomadism.

SANDAL-TIE MATERIALS

The materials of which sandal ties were made are

presented in Table 7-5, where they are conjoined with

the sandal types on which they are found. Several
associations are apparent: lechuguilla ties are more
common on sandals i which lechuguilla is also the
more common material of manufacture: pad sandals
{Types Flb, Flc, Fid) and Type Fla (see Table 7-6).
Although the total number of specimens with
lechuguilla ties is relatively small, sandals of sub-Type
Flai have different deviations in relation to levels than

do those with zamandoque ties, This evidence is far
from conclusive due to the small number of speci-
mens involved, in most cases, but it is still possible to
accept as a working hypothesis the inference that the
idea (culture trait) of using lechuguilla for both san-
dals and sandal ties was taken from the already
well-developed, very probably foreign, twill-pad san-
dals (Type Fib) and applied to the plaited ones (Type
Fla). Later, when the twill-pad sandals disappeared,
some of the ties on plaited sandals continued to be
made of lechugnilla. However, the virtually exclusive
use of zamandoque for both bodies and ties of plaited
sandals throughout the occupation of Frightful Cave
suggests that this combination of material and style
was the “native” one. Also one gets the impression
that neither the early, pad-sandal types (Fib, Fic, and
Fld) nor the contemporaneous and later rtypes
(warp-frame plaited Type Fla, and braided Type Fie)
were experimental, representing early stages of devel-
opment or the primal scarch for the most suitable
material.

The fact appears to be that all sandal types were
well established and the best materials were already
discovered by the time we first viewed the cultural
record in the Cuatro Ciénegas Basin. There are
two alternative implications of this: either that there
are yet undiscovered and/or unexcavated sites in
the basin, occupied earlier than abour 7000 B.C.,
where the people lived who were searching for,
and experimenting with, acceptable sandal designs
and materials, or that those carly trials took place in

Table 7-5. Materials of Manufacture for Sandal Ties from Frightful Cave (CM68).

Sandal Types

Tie Material Flai Flm Flb Fic Fld Fle FLf Total
Zamandoque G206 30 - - - 5 - 661
Lechuguilla and

Lechuguilia + 59 1 22 1 2 - - 85
Sotel 1 - - _ . _ ~ 1
“Maguey” 1 - - - - - - [
Yitcea sp. - - - l - - - 1
Unidentified 1 - - - - - - 1
No ties 160 5 20 5 16 - 2 208

Total 848 36 42 7 18 5 2 958

Table 7-6. Association of Sandal-Body Material with Sandal-Tie Material for Plaited Sandals (Fla)
from Frightful Cave (CM6&8).

Body Material

Tie

Material Zamandoque® Lechuguilla® Sotol Total

Zamandogque 654 6 **x 1 661

Lechuguilla 13 43 Fkk - 56

Sotol - - 17 12
Total 667 49 2 718

*Counts for lechuguilla and zamandoque body materials are based on specimens made predominanty of the
named material, but they may also have smaller amounts of other materials,
**Included here is one specimen made almost entirely of lechuguilla but with its ties at the left ankle of

zamandoque, the rest of the tie being of plied yarn made of lechuguitla.
- . . M 11 1 3
***ncluded here is one specimen described in the laboratory note as having ties of “maguey?”, which could be

of Agave lechuguilla, not Agave sp., cf. maguey.




some other arca—Dut one not unlike the basin and
specificatly one where lechuguilla and zamandoque grew
m quantity at a date eatlier than around 7000 B.C.
Examining these associations somewhat further,
specifically in regard to plaited sandals, Type Fla, we
tind that there is a correspondence between material
used for the body and material used for ties on the
same sandal. Table 7-6 shows that 98% of
zamandogue-bodied sandals have zamandoque ties,
while 88% of lechuguilla sandals have ties of lechuguilla
—and 12% have zamandoque ties. This concord of
body and tie material also carries the implication that
the lechuguilla association is not guite as strong as
that of zamandoque. Then, when it is remembered
that the latter appears to have been the “native” stand-
ard, while the former was perhaps an imported one,
the difference becomes conjunctive and supportive.

Accordingly, we may offer the working hypoth-
esis that it is the result of old custom maintaining it-
self in the face of new custom. When the MMds of
the six plaited sandals with lechuguilla bodies and
zamandoque ties are calculated (Top +02; Middle +15;
Bottom 17}, they turn out to be just what might be
expected in the light of this working hypothesis: unn-
sual at the beginning, most commeon in the Middle,
by which time the influence of the twill-pad sandals
nad taken hold, and fading away in Top-Level times,
when there was little if any of the twill-pad influence
remaining,

When we examine the comparable data for san-
dals of other types, the same general picture develops.
Of the two examples of sandal Type Flc that retain
ties, one is entirely of yucca, both body and ties, and
the other entirely of lechuguilla. The two specimens
of Type F1d having ties are of lechuguilla throughout,
although the sewing element of one is of zamandoque.
All five specimens of sandal Type Fle are entirely of
zamandoque. Thus with the inconsequential excep-
tion of the sewing element of the body of one sandal,
there is 100% conformity between materials of body
and ties among all specimens of these types from
Frighttul Cave.

Among the specifications of sandals from other
sites, we find the same situation. From Fat Burro Cave,
the bodies of all the 38 plaited {Type Fla) sandals are
of lechuguilla and, on all the 20 sandals that retain
them, the ties are also of lechuguilla. Among the 28§
twill-pad sandals (Type F1b), 17 are all lechuguilla
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(bodies and ties) and one has a pad of sotol, padding
of lechuguilla, and its one remaining tie is of “maguey”
(possibly lechuguiila); of the 10 specimens having no
ties, nine have bodies of lechuguilla and one of sotol.
Among the sewed sandals (Type Fld), one has both
pad and sewing of lechuguilla with ties of two-ply,
z-twist lechuguilla yarn, but with its heel segment of
rawhide tied to the fiber cord; the remaining three
have bodies of “lechuguilla or maguey,” one of which
has no ties remaining and the other two having both
sewing elements and ties of “maguey” (possibly
lechuguills). The one specimen of sandal Type Fle
from Fat Burro Cave has 2 body of yucea and ties of
“Agave sp” (possibly lechuguilla). From CM65, of
the six two-warp plaited sandals (sub-Type Flai), five
are all zamandoque, and the sixth has warps and wefts
of that material but padding and ties of lechuguilla; of
the eight plaited sandals (Type Fla), four are all
zamandoque, two are all lechuguilla, one is all “maguey;”

ie.,a"soft, fuzzy” agave (and therefore possibly a some-

what deteriorated fechuguilla), and one specimen has

a zamandoque body and lechuguilla tie. The one speci-

men of twill-pad sandal {Type Flb) is entirely of
lechuguilla. From CM74, the one plaited sandal (Type

Fla) has a lechuguilla body but ne ties, and the three

two-warp plaited sandals (sub-Type Flai) are entirely

of zamandoque. In all the above, we see again the

tendency of body and tie material to be the same,

with remarkably few exceptions. It is to be regretted

that we have been unable to obtain a computeriza-

tion of the full range of descriptive and provenience

data with a view to revealing conjunctives that might
lead us to 2 better understanding.

Tables 7-7 and 7-8 present the data from Fright-
ful Cave on materials of manufacture of ties and bod-
ies of the 22 twill-pad sandals {Type F1b) that have
describable ties. The concordance between materials
of the several parts of the sandals is immediately no-
ticeable. With only one exception, all 10 ties that are
complete have alf three parts of the same material; the
one exception has toe ties of crude zamandoque cord-
age, while the ankle ties are of plied lechuguilla fiber.
Of the 22 bodies, both pad and padding are of the
same material in all but five specimens {one additional
sandal whose pad is of lechuguilla has padding that is
approximately half lechuguilla and half zamandoque);
as we might expect, since both were (and had to be)
installed in a single operation, the instep and heel ties

Table 7-7. Association of Materials of Manufacture in Ties and Boedies of Twill-Pad Sandals (Fib, N=22).

Ties Body

Number Toe lastep Heel Twiil pad Padding
F371 _ L2/ - - L Z =L
F445 L2/ - - L I:
F591 L Le Le L L > L
5924 - Lc L2/ S S
Fel5a - - L2/ L L
F615b L L2/ L2/ L Ilu
F627 - - L2/z L .
F741a - L2/z L2/ L L>2Z
F741b - L2/ £2/z L Z>L
F510 - L2/ L2/ L L>»Z
F918b Zctw L2/z LZ2/z Z L
F1o17 Lf L2/z L2/z L L
F1021 L2/z L2/ L2/z L L
F1023 Lec¢ L2/z L2/ L L
F1087 L2/z - - L L
F1130 - L 2/z L2/z L L>Z
F1134 L2/ L2/z L2/ L L
Fi141 - Lc Lc L L
F1150 Lc L2/ L2/ L L
F1153b Lec Lc Lc Z L
F1293 Lec Le Lc L L
F1296 - L2/z L2/z L L
Summary of Materials
Lechuguilia 12 (92%) 17 {100%) 19 (100%:) 19 (86%) 18 (820%)
Zamandoque 1 (8%) - - 2 (9% 3 {14%)
Sotol - - - 1 (5%) 1 (5%)
Unidentified 9 3 - -
Summary of Manufacture
L2/z X X X 2

“ - X X )

* - - X 2

“ e - - 3
L c/f X x X 3

* X L2/ L2/z 4

* - X X 1
Zc X L2/z L/2z 1

i3 17 19 22

L = lechuguilla

Z = zamandoque

S = sotol

2/e = two-ply, z-spiral

¢ = crude cordage
f = untwisted fibers
tw = twisted fibers




Fable 7-8. Sununary of Table 7-7, According o Techmique of Manufacture of Ties

Toe Tie
not plied

with plied ankle ties

with no ankle ties
plied

with plied ankie ties

with no ankle ties
No toe te

Ankle ties (instep and heel)
both ties plied
both ties crude
Only heel te {phied)
No ankle ties

All three ties same (toe, instep, hee

not plied
plied

13
8
5
3
5
2
3
9
22
17
13
4
2
3
22
el) 5
3
2

are in 100% agreement in the matter of the materials.
But there is aiso virtually perfect concordance among,
the distinct and separately installed toe ties, there be-
ing only one variance out of 13 possibilities. As re-
gards the bodies of the sandals, the variation seen
among padding elements is slightly greater than in
the twili-pad, probably because the latter was made as
a unit and would have been very difficult, if not im-
possible, to repair or otherwise aiter when it had once
been incorporated into the sandal. Padding and ties,
in plaited sandais, on the other hand, could have been
added to or changed virtually at will and with almost
any material that came to hand.

It is perhaps supportive of the concept of “tradi-
tional” or “best” materials that there was not actuaily
more variation, at least in the padding and toe ties,
than our records show. Thus, we arrive at the gener-
alization and working hypothesis that the relative com-
plexity and technological demands of the twill-pad
and possibly the ankle (instep/heel) ties induced a
closer adherence to a “norm,” while both padding and
toe ties are more varied because of their somewhat
less complicated manufacture and consequent greater
ease of replacement and change.

There is one specimen that carries in it what may
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be an answer to at least one uncertainty implicit in
the above discussion: the toe tie on a twill-pad sandal
from Frightful Cave, CM&8 {Block F-22, Bottom
Level}, is the continuation of a sinistral of the pad it-
self and is, therefore, of untwisted lechugnilla fibets,
not plied yarn. It also demonstrates that the tie is an
integral part of the pad and was made along with ic at
the time the sandal was made~—it could not have been
a later mend or replacement. Although this evidence
is meager, its interpretation is beyond question: the
only toe tie that we can be sure is an original part of
one of the earliest twill-pad sandals is of “crude cord-
age” and is associated with ankle ties also of “crude
cordage.” Therefore, until we have equally conclusive
evidence pertaining to ties of plied yarns, we may male
the tentative inference that ties of crude cordage were
an original norm, possibly the original norm, for the
toe ties of twili-pad sandals.

However, we do have some evidence relative to
the use of plied yarns in the ties of these early sandals
and, while it may not be as conclusive as that pertain-
ing to untwisted fibers, as discussed above, it is sugges-
tive and probably worth putting into the record. With
the exception of one example that nuay be from the
Middie Level, all twill-pad sandals from Frightful Cave

came from the Bottom Level., This means that at the
very eatliest thines of which we have record, of the 66
possible ties on these 22 specimens, 17 are missing
and, of the remaining 49 ties, 33 are of plied yarn and
oily 16 of crude cordage. Tn other words, there are
slightly over twice as many of the former as of the
lacter. Taken at face value, this would appear to indi-
cate that plied yarns were the “norm.” But the prob-
lem is that we have no way of telling whether the ties
of plied yarns are the original ones or are replace-
ments for worn ones that may have been of untwisted
fibers. And so, while we do not have encugh evi-
dence to state flacly that plied varns were indeed the
norm, we do have enough to make us cautious about
pronouncing that those of untwisted fibers were the
norm, as it seemed they might have been afier our
analysis above of the sandal from CM68, Block F-22,
Bottom Level.

It is entirely possible that, when twill-pad sandals
first appeared in the Cuatro Ciénegas basin, it was the
custom to install ties of either {or both) kinds. Pur-
ther, in view of the fact that the contemporaneous
two-warp plaited sandals were made almost exclusively
with ties of crude zamandoque, it may be that there
was 2 culture exchange that put a few ties of crude
zamandogue on twill-pad sandals and a somewhat
larger number of ties of plied lechuguilla yarn on those
of the two-warp plaited type. In fact, when we as-
semble the conjunctive evidence, it seems that, with
the addition of a bit of culture theory, we have a pretey
good case for just such an inference. In the Ffirst
place, the pad sandals (Types Fib, Flc, and Fld)
made predominantly of lechuguilla fiber and with
sandal ties of Type A, fashioned of plied yarns also
of lechuguilla, comprise an obvious, distinctive, and
novel complex, both culeurally (technologically)
and chronologically. In the second place, when two
definitive characteristics of a complex theretofore
unknown locally, such as the wse of lechuguilla fiber
and of plied yarns in sandal making, suddenly appear
as minor variations on sandals of another, equally dis-
tinctive, and patently more indigenous type, it seems
Justifiable to infer that we are seeing the result of an
idea transfer between two disparate culture traditions,
not the evolution of new cultural forms through in-
ternal variation. When we add to this the evidence
of other transient and apparently anomalous forms
associated in the Bottom Level of Frightful Cave, cer-

tain kinds of coiled basketry { James M. Adovasio, per-
sonal communication), round and self-pointed wooden
atlatl dart foreshafts, the formal and technological char-
acteristics of early stone projectile point types, it be-
comes increasingly likely that during the early occu-
pation of Frightful Cave there existed what we can
best describe as “foreign” cultural influences upon the
local cultural expression, i.e., the Coahuila Complex
(Taylor 1966: 63f)

Further evidence in support of the above infer-
ence is found in the comparative distribution of
twiil-pad and plaited sandals: those that are predomi-
nantly (or entirely) made of zamandoque and those
that are predominantly (or entirely) made of
lechuguilia. Table 7-9 presents the data. When we
examine this table, it is apparent that there are several
consistent relationships between kinds of sandal and
areas of the site and also among the three kinds of
sandal. But before discussing these in detail, a short
digression may help to explain why a large
plus-deviation in one category does not mean that its
“raw” frequency is necessarily larger than that of an-
other category with a smaller plus-deviation, or even
a minus one. What it does mean is that the
unit-of-excavation-frequercy of the one category
comprises a larger percentage of all specimens of that
category from that site than does the frequency of the
other category. This is to say that the MM deviations
are measures, not of raw quantity, but of relative con-
centration.

A specific example may help clarify this mateer.
In the Bottom Level of the “total” column at the far
right of Table 7-9, sandal Type F1b shows a MM de-
viation of +64, while Type Fla(l) shows a -~14 and
Type Fla(Z) a -19. The order of these figures, from
left to right, goes from the largest plus-deviation to
the largest minus-deviation, in other words from the
heaviest concentration to the lightest. But the order
of magnitude of the actual frequencies upon which
these deviations are based is quite different: Type
Fla(Z} has the largest frequency with 81, next comes
Type F1b with 41, and last is Type Fla{L) with only 9
specimens from the Bottom Level. The discrepancy
between these two orders les in the differential sizes
of the total populations of which the Bottom-Level
samples are parts. For example, the total population
of Type-F1b sandals in Frightful Cave numbers a mere
42, while that of Type Fla(Z) is 546! This means that




the 41 specimens of FIb sandals in the Botton Level
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represents 98% of its total population of 42, while the

81 Type-Fla(Z) sandals are only 15% of its total popu-

fatrly large minus-deviation of the zamandoque vari-
ety of Fla, with the smaller minus-deviation of the
techuguilla variety lying between the two.

£ i

Total

Table 7-9. Comparison of MM Deviations of Twill-Pad Sandals (Flb, Bodies and Plied Yarn Ties

Middle
Bottom

Top

B
£

ing first at the two left-hand columns depicting
chronological relationships between twill-pad sandals
(Lype Flb) and the two varieties of plaited sandals
(Types Fla[Z] and Fla[L]}, we see that all three were
present in the Bottom Level. We also see that the
order of magnitude of the MMds in that level runs
from the very large plus-deviation of Type Flb, to the
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of Frighttul Cave, a span of over 7000 years.
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of Table 7-10 adds little but support to the picture
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Table 7-10. Distribution of Master Maximuim Deviations ol All Types of Sandals, by

Levels and by Combined Sectors.

Sandal Type

Fla(Zy* Fla(ly* Fle

Fla{ly* Fib Fid

Level Fle
Top +14 +07 +69

-+07 -31 -03

~31

Middle +07 +04 -35
+04 -33 +26
+22

Bottom -19 -14 34

-14 +64 =23

-09

Sectors
Front Back
Sandal and and
Type Center Passage
Fie -73 +73
Fid -23 +23
Fic -59 +59
Fila{l)y* =31 +31
Fla{Z)* =21 +21
Fla{Ly* -31 +31
Fib =30 +30

*Type Fla has been broken into two varieties based on material of manufacture:

Z, = zamandoque, L = lechuguilla.

already developed from the preceding two columns.
Both Types Flc and Fld are pad sandals made largely
or entirely of lechuguilla, with Type-A ties, when any
ties remain. These were distributed from Bottom to
Top Level but they were concentrated in the Middle
Level. The checker-pad sandal, Type Flc,is obviously
any ondy slightly modified variety of the eatlier twill-pad
sandal. The subsequent position of its concentration
does nothing to contravene this hypothesis; other than
being a pad sandal, there is nothing in Type F1d, the
sewed sandal, that would suggest close relationship with
the twill-pad type, aithough its material of manutac-
ture, its ties, and its distribution are similar to the latter
and are thus both suggestive and permissive. The
braided sandals, Type Fle, are quite distinct from any
of the others. For this reason and, because of their
stzatigraphic positiozn, they appear to have been not a
native development but an introduction either of idea
or of article. The deviations in the two columns at the
right of Table 7-10 do litde to advance our under-
standing of culture history, but they do emphasize the
strong localization of the sandals within Frighttal Cave
and support the inference that the majority of the
specimens recovered from Frightful Cave had been
abandoned and relegated to a “dumping area” Also,
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their consistency and uniformity of (large) size lend
credence to their identities.

Before leaving this topic, anather set of correla-
tlons is presented. Of the eight two~warp plaited san-
dals that have ties of plied yarn, four have bodies of
zamandoque and four of lechugmlia. Of the former,
three are Middle and one i1s Top Level, while of the
latter, two come from each of the Middle and Top
Levels. The one three—warp plaited sandal with ties of
plied varn is also the only one of its type that has a
body of lechuguillz {except for a few elements of
zamandoque) and is one of the five specimens from
the Middle Level, thus making it one of the earliest
specimens of the three-warp subtype. In both of these
aspects of this sandel, we see a change in the usual
material and a provenience that is at the earliest end
of its temporal range. Taken separately, these data would
probably not be regarded as of much significance.
Howevez, taken in conjunction with the data pertam-
ing to the twill-pad and the two-warp plaited sandals,
the interpretations are all mutually supportive with-
out procrustean accommodation. This complex of
data is conjunctive, l.e., in agreement, and therefore
can probably be considered significant.

CONSTRUCTION TECHNIQUES
IN MANUFACTURING SANDAL TIES

The padding of the large majority of plaited san-
dals covers the toe ties on the bottom of the sandal,
suggesting the probability that ties were put in after
the warp frame had been completed but before the
padding was installed. However, there are a number
of specimens with full padding, but without signs of
wear or any trace of toe ties. This suggests these san-
dals were new (not used ones awaiting repair), on
which ties were to have been installed after the pad-
ding. We were able to discover no data that would
provide an explanation for this difference in technique
of manufacture and at present look upon it as merely
a“normal” variation of technique. If thisis so,it would
be interesting to know how many other such varia-
tions there were in the manufacture and use of san-
dals, with a view to assessing the relative stability/in-
stability of sandal culture in comparison with the situ-
ation in other spheres of ancient culture in Frightful
Cave,

We already have some data suggestive of such “nor-
mal” variation in the culture of stenework in nerth-
ern Coahuila and possibly in other cultural spheres as
well {e.g., Taylor 1983: 108, 119 inter alia). There 15
also evidence that at least one tie was installed, neither
before nor after the padding, but at the same time (see
above): the single toe tie is a continuation of a pad-
ding element. It 1s possible, of course, that both pad-
ding and tie were renovations, not part of the original
construction. But we could find no evidence for this
possibility. Most ties are of a single element made up
of a single strand of crude cordage, but there are 1
four-strand tie, 4 of three strands, and 26 of two. Some
of the latter may originally have been a single strand
that later split apart, but we found no evidence of this
and probably cannot expect to do so without destruc-
tive examination. Usnally the two moving ends of
the toe ties were run throwgh two holes, quite cer-
tainly made with some sort of awl and, when they
emerged on the top or foot side of the sandal, were
crossed and brought to the vicinity of the ankle. On
10 sandals, the majority from the Middle Level, both
ends were put through a single hole.

There are other ways in which the toe ties were
handled. Two sandals, which may be a pair (they came
from the same block and are themselves identical while
being markedly different from other sandals), have their

toe ties running around the toe, not through, They
are of two strands, stoppered on the bottom by an
overhand knot on each strand, run up through the
padding to the top, then around the toe to the bot-
tom again, up through the body a second time, and
from there to the ankles: the sandal is worn on both
surfaces, suggesting that it had been reversed; the
toe is worn off, suggesting why reversal and repair
had been necessary. Both of these conditions point
to the possibility that these ties were secondary
adjustments and not a formal tie type. They are so
unusual they may hardly be consideved a “normal”
variation. Instead they are best viewed as the result of
some “special cause.” One specimen had the starting
loop of the toe tie on the top, unworn surface, not
on the bottom as usual, suggesting that the sandal
had been reversed——except for the fact that there is
no further corroborating evidence for this. There are
six plaited sandals with toe ties that are neither looped
nor knotted but threaded through the padding paral-
lel to the long axis of the sandal and thus held (by
friction) without being more firmly anchored. This
same technique was used for three of the five ties of
braided sandals, Type Fle,

There are 10 sandals, having clear and unmistak-
able depressions resulting from pressure of the toes
during use, that provide evidence on the relationships
between ties and toes. On all of them, the holes for
the toe ties lie at approximately the midpoint between
the big-toe and the small-toe depressions. On five of
them, there is a single, small-toe depression immedi-
ately anterior to and hetween the tie holes, indicating
that one tie passed between the big toe and the next,
and the second tie between the latzer and the one
rext to it. On still another specimen, there are two
small-toe depressions, each immediately in front of a
tie hole. We tried to make a study of the toe ties on
sandals of present-day users around Cuatro Ciénegas,
but the study did not produce evidence that was very
comparable or very enlightening for our understand-
ing of sandal use or typology: there was too much
variation and/or our sample was too small.

A quantitative analysis of other toe-tie character-
istics provided bases for further cultural inference. Table
7-11 presents the data. Taken in pairs, the six charac-
teristics generate 12 permutations: Each is discussed
below to bring out some of the possibilities of tech-
nology and use implied by the data. But first it will be




Table 7-11. Associations among Various Characteristics of Toe Ties on Plaited Sandals (Fla)

from Frightful Cave(CM68).

Single/Double Through/Not Through Worn/MNot Worn
S D ? S D ? 5 ) ?
Single 445 - - 75 i3 13 67 10 24
Daouble - 65 - 95 2 3 63 6 31
? - - 184 - - - - -
Through 332 62 - 394 - - 85 8 8
Mot Through 56 1 - - 66 - 6 26 68
? 57 2 - - - 134 - - -
Worn 207 41 - 334 4 - 338 - -
Not Worn 43 4 - 30 17 - - 47 -
¢ 105 20 - 30 45 - - - 200

Single cansists of one element, which mav be of from cne te four strands.

Double means that there are two separate elements,

Through and Not Through indicate whether or not the toe ties were found exposed on the ground surface

of the sandal.

Worn and Not Worn specify whether or not the fibers of the toe ties show appreciable weat.,

well to re-state 2 working hypothesis upon which the
discussion is based: It was the usual practice to install
the original ties of plaited sandals using a single ele-
ment and starting at the toe end of the fabric.

75% of single ties “through”

95% of double ties “through”
Whatever else we may be 2ble to say it is certain that
the single-element tie was the most common. The
double-clement tie was much less common, but a sig-
nificantly larger percentage of them appear exposed
on the bottoms of the sandals. Since there appears to
be no reason for believing that double ties wear
through padding more often or more rapidly than do
smgle ties, it 1s probable that the former were more
often exposed on the sandal bottoms from the very
beginning. In other words, it seems probable that sin-
gle ties were used in the primary installation and double
ones, when they were used at all, were used almost
entirely as replacements.

13% of single ties “not through”

2% of double ties “not through”
On the basis of the hypothesis of the last paragraph, it
is concordant that single ties should have a larger per-
centage of their number not through than do the dou-
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ble ones. As part of the original installation, single ties
were placed beneath the padding and were exposed
only after an appreciable amount of wear, while the
double ties were more often used as replacements and
were thus exposed from their very inception. Of
course, this interpretation means that both single and
double ties that are not through were located under
padding that was either part of the original construc-
tion or was replacement for padding that had become
WOrtL.

67% of single ties “worn”

63% of double tes “worn”
Thete is probably not much, if any, significance to the
small difference between these two percentages, but
again their relationships remain concordant: Sandals
that had already gone through one set of single ties
and then had received a replacement set of double ties
might be “used up” and abandoned before the double
ties became notably worn.

10% of single ties “not worn”

6% of double ties “not worn”
Again the percentage difference is small, being quan-
titatively the same as between worn ties and with the
same relationship, i.e., a few more single ties not worn,

1f these percentages mean what they seem to, it would
appear that being originally under padding and being
relatively new replacements result i approximately
the same amount of wear and nonwear upon sandal
gles. 1t must be said, however, that this interpretation
carries litthe weight because of the small number of
specimens involved.

85% of worn ties “through”

6% of worn ties“not through”

One might expect that worn ties should be “through”
because being through 1s what exposes them to wear,

8% of “not worn” ties “through”

26% of “not worn” tes “not through”

This is the reverse of the above permutation and is
just as expectable: alarger percentage of ties that have
little wear are that way because they have been pro-
tected by not being through the padding and exposed
to friction with the ground. Ties that show no wear
and yet are through and exposed are inferred to have
become exposed recently enough to have suftered ht-
tle or no wear.

Although the above study and report may seem to
be an excrcise in the obvious, I thought it worthwhile
to publish them in order to establish yet more firmly
the internal consistency of both the data and the
method of analysis and to show that they are not con-
tradictory, but both coniunctive and supportive of 1n-
terences as to aboriginal techniques of manufacture
derived from other data.

Details of the construction of both sandals and ties
indicate that on many specimens at least some of the
padding had been installed before the ties were brought
from we end and anchored at the ankle. This means
that tie elements were first threaded through the warp
frame (and any padding that was there) up threugh
the toe end from bottom to top, and then allowed to
remain free and unattached during the process of fill-
g out most, If not all, of the padding. One of the
reasons for believing this 1s because not a few speci-
mens have the ankle tie anchored by being passed
around a padding element. Consequently, the ties for
almost their full length were left dangling, and we can
surmise that this was not a very efficient or handy
way by which ties could be placed beneath the pad-
ding and thus given much-needed protection. We
believe that the lacter concern was the reason for the
sequence of sandal and tie construction that is evident
from the data.

Another line of analysis proved inconclusive.
However, on the chance that other archacologists may
have reason to study such matters, a brief presentation
is made. Perhaps these daty will suggest approaches
and topics for nvestigation by other workers at other
sites. Table 7-12 presents the data. On the tentative,
working hypothesis that toe ties passed between the
big toe and the second, or on each side of the second
toe, we set up the test implications that, in order to
accommodate the three small toes, the right toe-tie
hole of a right sandal would be farther from the right
edge than the left hole would be from the lefi. Fora
left sandal the reverse would be the case. If this should
prove true, then we would have evidence to help in
determining the foot for which the sandal had been
intended, or if it had been intended for any particular
foor. When the data of Table 7-12 are viewed with
these hypotheses in mind, the results are not impossi-
ble or contradictory but the differences are very small
and far from conclusive.

Another analytic gambit using these data was de-
signed to conjoin the measurements of various sandal
segments with those taken from corresponding hu-
man skeletal parts. This was done with the hope that
any resulting coincidence would help us in making
inferences regarding such matters as foot contour and
size {thus helping with demographic studies, e.g., age
and sex ratios) and wear patterns (suggesting motor
habits, handedness, use of footgear inside and outside
the cave). But our recovery of pertinent skeletal ma-
terial was much too limited to give us the informa-
tion we needed. Also, the lack of comparable data
from other sites and areas was another factor in cur
failure to fulfill these intentions. But the curves rep-
resented by the figures in the two lefi-hand columns
of Table 7-12 are so “normal” that we feel that cur
approach is a valid one, whether or not clearly signifi-
cant information was brought to light. Moreover, the
consistency of the data as a whole is certainly encour-
aging. In fact, such differences as there are, even as
small as they are, do not gainsay our hypotheses and
lead us to believe that, with more comparative infor-
mation, some meaningful results might be expected.

Ome final line of approach and the resulting data are
discussed. When analysis moves from the toe ties to the
ankle ties {comprising the ties over the instep and the
heel ties), we find there are, indeed, two major schemes,
as expected: Scheme 1 is diagnostic of Class-2b ties,




wherein one te 15 both anchored and terminated at on inTable 7-13 represent the number of sandals on
the ankle but che other is merely “anchored” and then  which the indicated association occurred, rather than
continues. Scheme 2 is diagnostic of Class-2a ties, numbers of individual tie associations—because on
wherein neither tie is terminated ac the ankle but both  miany sandals there are two ties, which may be of ei-
*E - are anchored there and then continue onward to be  ther the same or different types; in fact, on Class-2b
-ﬁ 3 ~ terminated by being tied together either at the instep  tes, where one tie 15 terminated at the ankle and the
4 ij Ql . or back of the heel. The possible ways of terminating,  other continues, it is a technological necessity that the
b T T fastening, and anchoring the ties at the ankle are many,  two ankle ties be different, not merely in type but in
with a host of descriptive differences and associations  series. It 1s also true, as a comparison of the two
among themselves and between themselves and other  right-hand columns makes clear, that some
data such as provenience, materials of manufacture,  type-identifiable ankle ties were found on sandals
- side of foot, and so on. Without a computer to catalog  whose overall tie types could not be identified.
=) ﬁ and associate all of these the search for significance When we analyze the quantitative data on
b= il would be such a huge undertaking that we have ot sandal-tie/ankle-tie associations, we can observe sev-
mo é it attempted it. eral suggestive details. Out of the 72 possibilities, only
Instead, the ways of terminating, fastening, and  six associations are represented by more than 20 in-
anchoring ankle ties are merely described and seme  stances, and only 7 by more than 10. Purthermore,
points of significance discussed. Figure 7-2 presents  the six “high frequency” associations are not evenly
— schematic drawings of the types of ankle ties, Sincein  spread among the sandal-tie types: they are found
) ez & Class-2b sandal ties (Types B, G) only one gestermi-  only in Types F and G, and it is noteworthy that both
2 RS ij gl - o nated at the ankle, both Scheme-1 and Scheme-2 ankle  these types belong to Class-2b sandal ties and are the
f§ .£ = oog ties can be and are actually found on a single sandal,  two most numerous (see Tables 7-1,7-4). This means
g while for Class-2a ties (Types B, C, D} neither tie ter~  that it is the most numerous types that have the
2 8 minates at the ankle but both continue and therefore  most concentrated associations. From this, it seems
E E . the ties must be of Scheme 2. On Scheme-2 ties, the  highly probable that the associations derive from
m:“' 2l o a % moving end of the strand is manipulated s0 as to be  something other than chance. On looking at the
:2 | 2B — = o “locked” by its trailing segment—otherwise there  guantitative figures for these associations, we find
§ [—"J*« = Dg é “ QI < @ 2 o g‘t - 83 v T wouldd be no “grip” on the moving or continuing el-  that the differences between the highest number
% z o dOARFER R AR SRRER ement and the tie would be loose and hence ineffi-  of associations and the next highest 1s large 1n Class-
fr % cient. [t should also be mentioned that Scheme-1  2b tie types {Iypes E, F and G} and relatively small
: ol ankle ties are sometimes run through the lower, hid-  in those of Class 2a {Types B, C, D). This suggests
{5‘5 den part of the warp when the warp is of zamandoque,  that the former is a more ancient and/or more in-
2C O e = which has 2 markedly triangudar cross section; this al-  tegrated technique than the latter, but then it must
=8 p 'gﬂ o & - o - = . most certainly indicates that the ankle tie was installed  be remembered that Type B, belonging to Class 2a, is
5Y ,’;% ﬁ \LJ? o rm-h f? e w9 = £ before the padding. probably the earliest sandal-tie type of all those asso-
g L*f: = LRAE AR ZLEFH g Table 7-13 brings together the ankle-tie and  ciated with plaited sandalks, Type Fla (see Table 7-4).
2 .ED L sandal-tie types in their quantitative associations. It This circumstance 1s somewhat of a paradox, and one
g 2 2 should be mentioned that the frequencies of associa-  that we have not yet been able to resolve.
2 g
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Latin American Studies 1:95.

Creosote bush
Desert willow
Douglas fir

Drago (Mex.)

Larrea sp.

Chilopsis sp.
Pseudotsuga taxifolia
Jatropha sp.

% — Echinocerus
:
E Gramagrass Bouteloua sp.
Guayule {Mex.) Parthenivm argentatui
. Hackberry Celtis sp.
Huisache (Mex.) Acacla farnesiana
:

Juniper
Leather plant

Juniperus pachyphloea
Jatropha spatilata

Lechugumlla Agave lechuguilla
Live oak Quercus virginiana
Madrona Arbutus xalapensis

Maguney (Mex.)
Mescal bean
Maesquite
Mexican buckeye
Monilla {Mex.)
Oak

Ocotillo (Mex.)
Ojase (Mex.)
Pecan

Peyote (Mex.)
Pifion

Agave sp.
Marmmitlaria sp.
Sophora secundiflora
Prosopis glandulosa
Ungnadia speciosa
Ungnadia speciosa
Quiercus sp.
Fouguiieria splendens
Flourensia cernua
Carya sp.
Lophophora sp.
Pirrus cembroides




Prickly pear
Quaking aspen
Quapilla (Mex.)
Roubber plant
Sotol (Mex.)
Tarbush

Tule (Mex.)
Walnut

Zamandoque

Opuintia sp.

Popudus tremuloides

Hechsia scarfosa

Parthenium argentatim
Dasylirion sp.

Flourensia cermia

Tipha sp. or Cyperaceae sp.
Juglans sp.

Hesperaloe sp.

(Mex.) = Spanish/Native name

Taxonomic Animal Index

Common Name

Taxonomic Name

Antelope

Bison

Grizzly bear
Jaguar

Land snail

Mule deer
White-talled deer

Yellow-haired porcupine

Antilocapra americana

Bison bison

Ulrsus horihilis

Felis onca

Humtboldtiana taylori, H. nioctezima
Odocollens hemionus

Odocofleus virginianus

Erethizon dorsatus epixanthinm
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APPENDIX B

RADIOCARBON DATES

The first radiocarbon dates rom Coahuila were
published early in the life of the "C technique (Crane
1956: 664; Taylor 1956: 219). It [ was startled by the
age of the readings in 1956, 1 was certainly encouraged
and confident of the most recent dates when their
coherence became so apparent.  This series of 34
dates was produced, sometime before March 1973, by
Dr. Robert Stuckenrath, who at that time was the di-
rector of the Radiocarbon Laboratory, Smithsonian
Institution. The following pages contain his report
sent to Dr. James Adovasio of the Department of
Anthropology, University of Pittsburgh.

FRIGHTFUL CAVE (CM68) SERIES, MEXICO

Plant and organic materials, identified by A. Archer
(AA), W W. Taylor (WT), David Brugge (B3),and G.E
Fry (GF), from Frightful Cave, CM68 (27°N, 102°W),
¢a.48 km ESE of Cuatro Ciénegas, Coahuila, Mexico,
on eastern edge of Cuatro Ciénegas Basin. Cave was
excavated in arbitrary levels, and stratigraphy is
complicated by large roof-fall deposit across middle
of cave. The samples were collected in 1941 by W.W.
Taylor and submitted by . M. Adovasio, University of
Pittsburgh.

On the basis of stable isotope measurenients made
by Teledyne Isotopes, Inc., on SI-1061 (8"°C -11.9
per mil) and SI-1065 (8¥C ~12.6 per mil), all other
dates in this series on Fesperaloe funifera have been
corrected for an average 6"*C value of -12.3 per mil.
Measured 81*C for SI-1083 (-23.1 per mil) in ancther
series has been used as a correction here for SI-1133.
While no measurements have been made for Y sp.,
S1-1084, the plant exhibits a crassulacean acid me-
tabolism and is believed to be one of the C4
metabolism groups in the Coahuila area; 8C therefore
was assumed to be appreximately -12 per mil, and
the date was corrected accordingly.

1660 £ 50 B.R SI1-1071 AD 290
CM68 Passage, upper middle, 37P

Hesperaloe funifera, id. by WT, §2C = -12.3 per mil,

2-warp sandal fragment (F-1108) from upper part

of middle level in passage, column 37P, 0.5 o 1 m
deep.

1755 £ 45 B.P S[-1133 AI 195
CMEE Front, top, 17E

Cache bag of Dasylirion sp., id. by AA, §°C = -23.1

per mil, containing seeds {see SI-1134) in top level,

column 17E, 0 to 0.5 m deep.

1955 £ 75 B.P SI-1059 45 B.C.
CM68 Front, upper middle, 14D

Hesperaloe finifera, id. by WT, 8°C = -12.3 per mil,

2-warp sandal fragment (F-275) from upper part of

middle level at front, column 14D, 0.5 to 1 m deep.

2015 + 80 B.R S1-1134 65 B.C.
CM68 Seeds, front top, 17E

Unburned seeds of hallucinogenic Ungnadia speciosa,

id. by AA, found in cache bag {see S5I-1133) in top

level, column 17E, 0 to 0.5 m deep.

2210 £ 45 B2 SI-1060. 260 B.C.
CMo68 Front, top, 14D

Hesperaloe funifera, id. by WT, 8C = -12.3 per mil,

2-warp sandal fragment (F-250) from top level at front,

column 14D, 0 to 0.5 m deep.

2495 + 75 B.P. S1-1063. 545 B.C.
CM68  Center, middie, 26HIf

Hesperaloe funifera, id. by WL, §*C = -12.3 per mil,

2-warp sandal fragment (F-1301) from middle level

at center, column 26HI}, between floor and

consolidated dust layer.

2700 £ 85 B.R. SI-1148 750 B.C.
CM68  Wood, passage, top, 37P

Cut stick (W-420) from top level in passage, column

37P, 0 to 0.5 m deep.

2945 =55 B.P Si-1068 995 B.C.

CM6S Back, top, 30F
Hesperaloe funifera, id. by WT, 8*C = -12.3 per mil,
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2-warp saudal fragment (B-1031) from top level at
back of cave, columin 30F 0 to 0.5 m deep.

3125 + 55 B.I? SI-1144 1175 B.C.
CM6S Wood, back, rop, 29F

Two worked sticks from top level at back, column

29E 0 to 0.5 m deep.

3180 + 110 BP  SI-1139 1230 B.C.
CM68 Wood, center, top, 271

Pomted piece of wood (W-550}, from top level at

center, colummn 271,0.25 to 0.5 m deep.

3310 £ 55 B.R SI-1140 1360 B.C.
CMG68 Wood, center, lower top 26/27HI]
Worked piece of wood {W-532} in colwmn 26/27HI],

0.5 to 1 m deep.

3445 £ 60 B.R SI-1141 1495 B.C.
CMGB Wood, center, top, 26/27]

Piece of cut woed (W-539) from top level at center,

column 267275, 0 to 0.25 m deep.

3495 + B.R. SI-1065 1545 B.C.
CM68  Center, upper top, 26HI]

Hesperaloc funifera, id. by WT, 8°C = -12.3 per mil,

2-warp sandal fragment (F-1267) from upper part of

top level at center, column 26HI], 0 to 0.25 m deep.

3590 L 530 B.P. S1-1062 1640 B.C.
CM68  Center, upper bottom, 26HI]
Hesperaloe funifera, id. by WT, 6°C = ~12.3 per mil,
2-warp sandal fragment (F-1299), from upper part of
baotrom level, colummn 26H1], within consolidated layer.

3610 £ 64 B.R SI-1064 1660 B.C.
CM68  Center, lower top, 26HI]

Hesperaloe funifera, id. by WT, 8°C = -12.3 per mil,

2-warp sandal fragment (F-1342) from lower part of

top level at center, column 26HIJ, 0.25 m deep.

3665 £ 75 B.2 S1-1137 1715 B.C.
CM68 Wood, center, upper top, 271

Pointed piece of wood (W-519), trom upper top

level at center, colamn 271, 0 to 0,25 m deep.

3710 + 140 BB SI-1147 1760 B.C.
CM68 Wood, passage, middle, 38
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Pointed stick (W=350) from middle level in passage,
column 38,0.5 to 1 m deep. Comument: small sample,

dihited.

3780 £ 50 B SI-1058 1830 B.C.
CM68 Front, lower middle, 14D

Hesperaloe funifera, id. by WT, §°C = ~12.3 per mil,

2-warp sandal fagment (F-282) from lower part of

middle level at fFont, column 1413, 1.0 to 1.5 m depth.

3815 = 85 B.R SI-1138 1865 B.C.
CM6S Wood, center, top, 27H

Worked piece of wood (W-525), from top level at

center, column 27H, 0.25 to 0.5 m deep.

3825 £ Q0 B.R SI-1136 1875 B.C.
CM68 Wood, center, top, 261

Pointed piece of wood {W-573), from top level at

center, column 26H, 0.25 to 0.5 m deep.

3840 + 80 B.P SI-1072 1890 B.C.
CMO68 Passage, top, 37P
Hesperaloe funifera, id. by WT, 8"C = -12.3 per mil,

2-warp sandal fragment (F1075) from top level in
passage, column 37P,0 to 8.5 m deep.

4225 + 75 B.R SI-1061 2275 B.C.
CM68  Center, lower bottom, 26HI]
Hesperaloe funifera, id. by WT, 8°C = -12.3 per mil,
2-warp sandal fragment from lower part of bottom
level at center, column 26H1], in consolidated rock
and dust layer 0.2 m above roof-spall deposit. F-1324.

4380 £ 85 B.P SI-1069 2430 B.C.
CM68 Passage, bottom, 37P

Hesperaloe funifera, id. by WT, 0°C = ~12.3 per mil,

2-warp sandal fragment (F-1138), from bottom level

in rear passage, column 377

4530 & 140 B2 SI-1084 2580 B.C.
CMGS Burial 1 center, middle

Yucca sp., id. by B, rope fragment, est. §C = -12.3 per

mil. Burial 1 in bottom level, between 1 m depth and

cave-spall deposit.

4600 £ 6B B. SI-1067 2650 B.C.
CME6SB Back, middie, 30F
Hesperaloe funifera, id. by WT, 8°C = -12.3 per mil,

2-warp sandal fragment (F-1147), from middle level
at back of cave, column 305 0.5 to 1 m deep.

4665 £ 55 B.P. SI-1070 2715 B.C.
CM6E Passage, lower middle, 37P

Hesperaloe funifera, 1d. by W, 8"C = ~12.3 per mil,

2-warp sandal fragment (F-1368), from lower part of

muddle level m passage, column 37P, between 1.5 m

depth and roof-spail deposit.

5070 & 90 B.P. SE-1145 3120 B.C.
CMe8 Wood, passage, bottom, 37P

Piece of cut wood from bottom level in rear passage,

column 37F, 1.5 to 2 m deep.

5690 + 70 B.P. S1-1146 3740 B.C.
CM68 Wood, passage lower middie, 37P

Piece of cut wood (W-563}, from lower part of nud-

dle level in passage, column 37F 1.0 to 1.5 m deep.

6130 £ 105 B.P. SI-1066 4180 B.C.
CM68 Back, bottom, 30F

Hesperaloe funifera, id. by WT, §°C = -12.3 per mil,

2-warp sandal fragment (F-984), fiom bottom level at

back of cave, column 30F between 1m deep and roof-

spall deposit.

7050 = 115 B.P.  SI-1057 5100 B.C.
CM68  Front, upper bottom, 14D

Human feces (A-55), id. by GE from upper part of

bottom: level at front, column 14D, 1.5 to 2 m depth.

7380 + 75 B.P. SI-1143 5430 B.C.
CM68 Adatl, back, middle, 29F

Atlatl fragment (W-474), from middle level at back,

column 29E 0.5 to 1 m deep.

7770+ 125BF  SI-1135 5820 B.C.
CMa&8 Front, bottom, 14D

Unworked piece of wood, 2.0 to 2.5 m deep in deepest

part of bottom level, column 14D.

7795 £ 120 B.P.  SI[-1142 5845 B.C.
CM68 Wood, back, bottom, 29F

Worked piece of wood (W-400), on floor atop

cave-spall deposit at back, 1.0 to 1.5 m deep.

Comment: small sample, diluted,

9215 £ 85 B.R. SI-1056 7265 B.C.
CM6aS Front, lower bectom, 1412

Pointed picce of wood (W-126), from lowest portion

of bottom level, directly on floor at decpest part of

cave at front, column 1412, 2 m below surface.

FAT BURRO CAVE (CM24) SERIES, MEXICO
Plant materials, identified by A. Archer (AA) and
Brugge (B), from Fat Burro Cave, CM24 (27°N,
102°W), ca. 32 km W of Cuatro Ciénegas in Cafion
de Jora, Coahuila, Mexico. Collected 1941 by W.W.
Taylor; submitted by J. M. Adovasio, University of
Pittsburgh. On the basis of stable isotope
measurements made by Teledyne Isotopes, Inc., on
SI-1073 {(-11.2 per mil), other dates on samples of
Noling sp. in this series have been assumed to have a
OHC = ~11.2 per mil and have been so corrected.

1430 £ 50 B.P SI-1077 A.D. 520
CM24 Front, top

Nolina sp., id. by AA, 8PC = -11.2 per mil, sewed

sandal fragment (F-38), fiom fiber of top level at front.

1875+ 80 B.R SI-1078 AD75
CM24  Rear, top

Nelina sp., id. by AA, 8°C = ~11.2 per mil, sewed

sandal fragment (F-151), from fiber in top level at rear.

1965 & 105 B.P. S5i-1076 15 B.C.
CM24 Reear, lower middle

Nolina sp. coiled basketry fragment, 8*C = -11.2 per

mil, with Dasylirion stitching, id. by B, in sand, dust,

and fiber of lower part of middle level at rear.

Comment: small sample, diluted.

4755 + 90 B.P. SI-1075 2805 B.C.
CM24 Front, middle

Nolina sp., id. by AA, 8"C = ~11.2 per mil, Z-warp

sandal fragment {F-170), in dust-fiber-sand of middle

level at front.

3930 £ 55 B.P SI-1074 1980 B.C.
CM24 Reear, upper bottom

Noling sp.,id. by AA, 8°C = -11.2 per mil, 2-warp

sandal fragment (F-89), in tan sand of upper part of

bottom level at rear of cave.
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5245 + 85 B.I SI-1073
CM24 Front, lower bottom

Nolina sp., id. by AA, 8"C = ~11.2 per mil, 2-warp

sandal fragnient (F-155), i rock and gray dust in

3295 B.C.

lower part of bottom level at front of cave.

UNNAMED CAVE (CM59) SERIES, MEXICO

Yircca sp., identified by WW. Taylor, trom Cave 5913
{27°M, 102°W), ¢a. 30 km SSW of Cuatro Ciénegas,
in Puerte San Marcos, Ceahuila, Mexico. Collected
m 1941 by WiW. Taylor; submitzed by J. M. Adovasio,
University of Pittsburgh.

No stable isotope measurements have been made
on these yucca samples, but the plant exhibits 2
crassufacean acid metabolism (CAM) and is believed
to be one of the C4 metabolism groups in the Coahuila
area, 0PC was assumed to be approx. 12 per mil, and
dates were corrected accordingly.

1006 £ 45 B.P SI-1080 A.D.950
CM5%9  F-4 basketry
Coiled basketry, est. §°C = -12 per mil.

2100 £ 70 B.R SI-107% 150 B.C.
CM59  F-1 baskerry
Coiled basketry, B half, est. 8*C = -12 per mil.

CAVE CM79 SERIES, MEXICO

Plant materials from Cave CM79 (27°N,
102°W), 3 km E of house on Ranche Piedra de
Lumbre, 100 km W of Cuatro Ciénegas, Coahuila,
Mexico. Site is most northerly of Mayran Complex
cultural material and one of few burial sites in
Coahuila. Collected 1941 by W.W. Taylor;
submitted by J. M. Adovasio, University of
Pittshurgh.
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920 £ 75 B.P SE1083 AL 1030
CM79 F-20 matting
Dasylirien, id. by W.W. Taylor, 8*C = -23.1 per mil,

matting.

1000 £ 60 B.R. SI-1082 A.D.950
CM79  F-9 matting

Cyperaceae, id. by D. Brugge, 8°C = -20.9 per mil,

matting.

1200 £ 70 B.R. SI-1081 AD. 750
CM79  F-6 matting

Cyperaceae, id. by D. Brugee, 87°C = -20.9 per mil,

matting,

COYOTE CAVE (CM88} SERIES, MEXICO

Samples of Agave lechuguilla, identified by
Edward Palmer, from Coyote Cave, CM88, near
Torrcon in Laguna area of SW Coahuila, Mexico.
These samples were collected in the late 1880s by
Palmer and submitted for radiocarbon dating by J.
M. Adovasio.

No stable isotope ratios have been determined
on samples of this series, but the Agave does exhibit
a C4 {CAM) metabolism, and &*C is assumed to be
approx. -12.0 per mik.

1295 + 45 B.R SI-1177 AD.655
CM88  Coyote Cave, sandal A

Second portion of sandal from mummy bundle of

SI-1153, est. $C == -12.0 per mil. Comment:

sample boiled in thiophene-free benzene, ethyl

alcohel, before standard pretreatment of 2% NaOH

and 2N HCI to remove any possible preservatives.

6010+ 130 B2 SI-1153 4060 B.C.
CMSB8  Covyote Cave, sandal

Sandal found on left foot within mummy bundle,

45881G.

APPENDIX C

Cueva Espontosa — A Commentary

Davin L. BrowmanN
WastinGTon UNvERSITY, ST. Louis

Walter Witlard Taylor, Je's 1948 monograph, A Study
af Archieology, caused quite a furor among Americanist
archaeologists of the day. He forcefully argued for the
need to break away from cultural, historical, or time-
space systematics, to a consideration of function and
context. He called his strategy the “conjunctive” ap-
preach, and he particularly wanted to focus upon what
he termed the “cultural conjunctives” within a site.
His naming of names, and his direct frontal attack
upon respected, living archaeologists, left his review-
ers less than happy. The brunt of proving the merit of
the approach was set squarely on Taylor’s shoulders,
with the proof presumed to be in the monograph on
Coahuila that he then indicated was in progress. Typi-
cal are the remarks of James B, Wasson, who said
“Whether he (Taylor) hits the high mark he sets for
himself remains for time and actual testing to tell”

(1949:55). And those of Woodbury:

... obviously, then we need from Taylor a thor-
ough application of his “conjunctive approach”
before the last word can be said in judgement on
it. ... Is it toe much to hope that when he reports
in full on this [the 1940—41 Coahuila excavation]
expedition we will have an application of the con-
Jjunctive approach so that it can be appraised on a
firmer basis than promises? (Woodbury 1954: 206)

Taylor’s challenge to the conventional archaeology of
the period (ca. 1940), especially coming as it did from
a mere doctoral candidate, evoked a response in the
profession that was to become an albatross around
Taylor’s neck. This, T would argue, was in part because
the excavation procedures that were typical of the early
19405 did not provide him a set of data appropriate
for a proper illumination of his conjunctive approach.
Severe problems, not foreseen at the time of excava-
tion, subsequently interfered with his interpretation
of the data, which must be partly responsible for the

long delay in publishing his results, This issue is re-
flected in his comment in the preface that “I believe
that my obligation to the data already processed out-
weighs any obligation that T might have to myself or
iy profession.” As he notes there, this report lacks cer-
tain components, namely items that fit under B1(a),
B1{c), 1>, and E in his conjunctive scheme (see Fig. 1).

Taylor began excavations of Frightful Cave (CM
68) employing artificial units that were 1 x 1 x (.25
m in size, He quickly changed to 1 x 1 % 0.50 m units,
because it became clear that he would be unable to
complete the excavation in the time he had available
using the smaller-sized units. He divided the fill into
three units of equal thickness, and assumed that units
of equal thickness were deposited over equal lengths
of time. He believed this assumption to be justified
because he thought that the lower, water-consolidated
dirt and fiber flcors showed unusually stable and con-
tinting, 1f not continuous, occupation of the cave.

In applying his conjunctive approach, he was par-
ticularly interested in the relationships within a cul-
tural entity. He saw as his primary goal the elucida-
tion of cultural conjunctives, associations, and rela-
tionships within a culteral unic {1948: 5, 93). FHe was
“interested in culture, not age,” and reveled in the fact
that before radiocarbon dating, he could “study na-
ture and culture with no thought tor Time,” and pur-
sue “cultural studies biisstully vnencumbered by Time
of any sort” (1956: 215).

The first set of radiocarbon determinations on
Frighitful Cave was published by Taylor in 1956, but
without fab numbers. Because these 11 dates are not
contained n Appendix B, I have included them as
Figure 2, deriving the proper lab numbers from Crane
{1956), and Crane and Griffin (1958a; 1958Dh). There
is one small difference in the % error for M-193 be-
tween Taylors listing and the published lab citations,
s0 the archives of the University of Michigan b were
checked to verity the correct figure. Including these
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1956 deterninations provides us with a towal of 45
radiocarbon assays for Frightful Cave. Fig.2 University of’ Michigan Radiocarbon Determinations, Frighttul Cave (CM-68)

Although Taylor noted the apparent anomaly of

two dates out of stratigraphic sequence in his “Mid- Complex Level Fab # Determination Material
dle” unit (Fig. 2), this event does not seem to have
Fig. 1 Procedures for the Conjunctive Approach caused him much concern, presumably because he Coahuila Upper M-190 1770 -+ 250 3—warp fiber sandal
believed that Frightful Cave represented a single cul- : e w M-193 3200 + 250 misc, cut wood
tural complex of 8000 to 10,000 years duration. *'Io i “ M-186 3230 +350 fiber rosettes
A. PROBLEM be sure, there are variations from early to late. New « - M-185 3620 + 350 human feces
B. DATA traits appear, and old ones disappear. Shapes change, -
L. Collection and the popularity of different techniques waxes and 0 Middle M-189 6170 + 300 human feces
a. Local cultural wanes. But there can be no doubt that we are dealing “ H M-192b 9300 £ 400 misc. cut wood fragments, re-
1) Artifacts with a single cultural continuum from beginning to run on sample W283, after
2) Cultural refuse end in the deposits of Frightful Cave™ (1956:231).He 192a accidentally included
3) Deposits maintained that “wacer terricoriality,” grounded in woad from lower level
b. Local human biological “tethered nomadisny’™ were the fwo factors that gave “ “ M-192a 9540 £ 550 misc. cut wood
c. Contemporaneous geographical rise to the remarkable caltural conservatism existing
1) Geological in the region for more than 10,000 years (1964: 200). Ciénegas Lower M-184 7300 + 400 twill-pad fiber sandal
2) Meteorological In a grand synthesis of the archaic cultures of north- w“ i M-188 8023 £ 350 human feces
3) Floral ern Mexico a few years later, Taylor once again argues “ “ M-187 8080 £ 450 agave fiber scuffer sandal
4) Faunal for a single long-term Cozhuila tradition, noting that “ “ M-191 8870 + 350 misc, cut wood frags

d. Nen-local human
1) Contemporancous
2) Pre-local
3) Post-local
e. Non-contemporaneous geographicat
1} Pre-local
2} Post-local
2. Study
a. Criticism of validity of data
b. Analysis
¢. Interpretation
d. Description
3. Presentation
C. LOCAL CHRONOLOQGY (chronicie)
D. SYNTHESIS AND CONTEXT
{ethnography or historiography)
E. COMPARATIVE {ethnology}
1. Culeural
2. Chronological
¥ STUDY OF CULTURE, I'TS NATURE
AND WORKINGS (anthropology)

(Taylor 1948: 151, Table 4)

“without doubt it is 2 single cultural tradition through-
out its approximately 10,000 years” (1966: 62), and
that “for the last 10,000 vears at least, there was little
or no significant culture change and that an essen-
tially Archaic way of life . .. endured with no major
modification until it was destroyed” (1966: 93} by Eu-
ropean invaders. He does note now that “within this
continuun, however, we can distinguish three com-
plexes, These are not to be thought of as ‘cultures’ or
separable entities in any partitive, ethnic sense but
merely chronologically separable parts of the total in-
ventory. In brief there was a single ‘cultore’ ™ (1966:
62), with three divisions: the Ciénegas, Coahuila, and
Jora complexes.

Tavlor equates each 50 ¢m with roughly 2000 years.
Hence, the bottom 50 cm he dates to 5000-7000 B.C.;
the middle 50 cm to 30005000 B.C.; and the top 50
cm to 2000 B.C~A.D. 200. Krieger (1964: 37) saw
evidence of mixed stratigraphy, a theme that later com-
mentaries also remarked upon. In Appendix B here,
Taylor has now published the complete series of as-
says that were run in late 1971 and early 1972 at the
Smithsonian Institution, with their proveniences, so
we can assess to what extent he may have been just-
fied in assuming that he had relatively intact, undis-
turbed deposits.

Data from: Taylor 1956: 219, Table 1; Crane 1956: 669; Crane and Griffin 1958a: 1104; 1958b:
1120; David S. Kennedy, University of Michigan Collections Manager, personal communica-

tion, November 11 and 14, 1994

Figure 3 illustrates the radiocarbon assays from
three vertical columns in the cave where all three “lev-
els” are represented. It will immediately be apprec-
ated that what s called the “Middle” unit varies in
thickness from 50 to 150 cm, and the “Lower” unit
varies from 50 to 100. cm, so that the characterization
of 50 cm thick upper, middle, and lower complexes is
an idealization. In two out of the three columns {14D
and 37P), one or more radiocarbon assays occur not
only out of stratigraphic sequence, but also cutside of
the estimated age parameters for that complex.

Figure 4 was constructed to evaluate the appro-
priateness of assigning the dates of 7000-5000 B.C.,
50003000 B.C.,and 2000 B.C~A 1D 200 to the three
units. Because this was for impressionistic evaluation,
the + uncertainties were not included, although they
are certainly an important part of any rigorous evalu-
ation. There are roughly the same number of dates

assigned to each unit (18 to the upper, 14 to the mid-
dle, and 13 ro the lower}. While the upper unit seems
to have some integrity, the extensive overlap in both
the middle and lower units suggests that a good deal
more disturbance occurred in the cave than Taylor
surmised.

These considerations vitiate any evaluation of the
utility of Taylor's“Master Maximum Method because
it is predicated upon adequate stratigraphic control
and coherent deposition, which in contexts such as
caves are rare, and Frightful Cave proves no exception
to this expectation.

Much can be extracted from the radiocarbon
determinations, however, even if the integrity of the
three units as defined is somewhat suspect. Presuming
the samples were selected from each of the three units
in roughly representative fashion for each of the ver-
tical profile segments, we can cluster the uncalibrated
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Fig. 3 Stratigraphic columns and associated dates, Frightful Cave

Depth Unit 1450 Unit 37P Unit 30F Unit
0-50 cm 260 B.C. 750 B.C. 995 B.C. Upper
1890 B.C.
50-100 cm 45 B.C. A 260 2650 B.C. Middle
2430 B.C.
100—150 cm 1830 B.C 3740 B.C.
150-200 cm 2715 B.C.
100150 ¢ 4180 B.C. Lower
150-200 cm 5100 B.C. 3120 B.C.
200-250 cm 7265 B.C.
5820 B.C.
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Data from Appendix B; + error eliminated for ease of viewing, but must be included n any

statistical manipulations

Fig. 4 Radiocarbon determinations for Taylors three units, based on the
45 determinations from Appendix B and from Figure 1 herein.

Upper Unit

Middle Unit

Lower Unit

AD 195

AD 180
65 B.C.
260 B.C.
750 B.C.
995 B.C.
1175 B.C.
1230 B.C.
1250 B.C.
1280 B.C.
1360 B.C.
1495 B.C.
1545 B.C.
1670 B.C.
1715 B.C.
1865 B.C.
1875 B.C.
1890 B.C.

Data from Smithsonian Institution and University of Michigan date series for Frightfisl Cave, with

AT 290

45 B.C.
545 B.C.
1640 B.C.
1760 B.C.
1830 B.C.
2580 B.C.
2650 B.C.
2715 B.C.
3740 B.C.
4220 B.C.
5430 B.C.
7350 B.C.
7590 B.C.

uncertainty left off for ease of viewing

1660 B.C.
2275 B.C.
2430 B.C.
3120 B.C.
4180 B.C.
5100 B.C.
5350 B.C.
5820 B.C.
5835 B.C.
6073 B.C.
6130 B.C.
6920 B.C.
7265 B.C.

* All dates in this report are uncorrected,
with AD/BC derived by subtracting
1950 from the determination

radiocarbon dates in linear fashion, to see if Taylor’s
three units (70005000 B.C., 5000-3000 B.C., and
2000 B.C.~A.Tx 200) hold up. First, there 15 2 scat-
tered but semewhat evenly spaced series of eleven
determinations from 7600 B.C. to 5100 B.C. {uncor-
rected), Next, there is rather a lacuna or dearth of as-
says from 5100 to 2700 B.C., with only four dates. If
the samples were equitably secured, this suggests a
petiod of much reduced utilization of the cave. For
other nearby areas, there are indications that the gen-
eral Gme fame of perhaps 5500 B.C. to 2500 B.C.
may have been characterized by warmer and drier
conditions than either earlier or later than that era. If
this is also the case for the Frightful Cave area, then
the scarcity of samples might mmply reduced utiliza-
tion of the cave complex owing to more difficult cli-
matic conditions. Finally, some thirty (two-thirds) of
the radiocarbon samples yield assays from 2700 B.C.
to A.D. 200, with more than half of this latter group
of assays clustering between 1900 and 1200 B.C.,im-
plying renewed and heavier uiilization of the cave
complex.

Om the basis of this kind of analysis, it appears that
we might be able to talk about an Early Unit rounded-
off to 7500-5000 B.C., with moderate usage of the
cave complex; a Middle Unit of 5000-2500 B.C.,
where there is much reduced utilization of the area;
and a Late Unit of 2500 B.C.—A.D. 200, with exten-
sive use of the complex, with the most intense occu-
pation or utilization occurring between 1900 and 1200
B.C. If the assumption that the selection of the sam-
ple locations was representative is correct, this schema
would thus suggest a slight revision of Taylor’s dating
of the three units, and a changed perception of the
utilization of the cave compliex in the three epochs.
What it does not change, however, is his argument
that sandals and other perishable artifacts in his analy-
sis appear Lo represent a single cultural continuum from
beginning to end. This is a rare circumstance
prehistorica]ly, and 1s the basis, as [ noted earlier, for
his proposal that “tethered nomadism” persisted in this
area for more than 10,000 years.

Taylor’s greatest contributions in his work at
Frightful Cave, however, lie in the analysis of the or-
ganic remains. His study of 20,600 chewed fiber quids
{1948: 170~171) is a frequently cited exampie. Through
detiled, tedious examination of the individual quids,
he was able to show association of the “artichoke-

chewed” style with major roasting or feast events, and
the more common “gum-chewed” quids with rou-
tine daily consumption of the agave and sotol leaves.

In pursuing the dietary angle, Taylor arranged for
the analysis of parasite, pollen, and plant microfossils
in Frightfid Cave human paleofeces (Bryant 1975, Fry
1975). Samples were equally divided among the three
units. The 32 samples investigated for parasites and
plant parts included 25 taxa; the 47 samples subjected
to polien analysis had 37 taxa, but with only about a
third of the taxa overfapping. The diet defined included
roats, lexves, sceds, fruits, llowers, and cactus pads, with
bones, scales, and feathers indicating meat consamp-
tion as well, A minor shift in emphasis among plant
taxa was observed between the early and middle units,
with the late unit exhibiting a much more significant
change in plant udlization. No evidence of helminth
parasitism was found. Subsequent paleofecal studies
from western North American sites {Reinhard 1992:
246) indicate that nomadic hunter-gatherer
populations often exhibit low mcidences of parasit-
ism, in contrast to later horticultural populations, who
frequently display significant parasitic loads.

The study of footwear or sandals presented in this
volume is the crowning piece of Taylor field and labo-
ratory research. While his initial evaluation of materi-
als resulted in identification of 912 plaited sandals
(1948: 132}, 46 additional fragments were identified
in subsequent analyses, so that the current study de-
rails 958 plaited sandals from Frightful Cave. Taylor
originally argued (1950: 119) that because archaeol-
ogy was a historical discipline it was thus non-experi-
mental, and hence “the only way for it to cancel out
extraneous factors and make a more or less controlled
investigation is to make extensive use of cross-cultural
comparisons” under the conjunctive approach. An
example of this comparative approach was touched
upon in his 1948 study, and is more fully elaborated in
the present sandal monograph. Based on a study of
contemporary populations in his research area, he de~
termined that “sandals extend, on an average, one-
half inch both before, behind, and beside the foot”
{1948: 183). From this information Taylor recon-
scructed the stature and age-groups of the populations
at different epochs as evidenced by sandal sizes. Taylor
also finds that he can identify right vs.left-handedness,
as right-handed people tend to push off {resulting n
maore abrasive wear) on the right foot, and left on the
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leit foot. Hence he can quantify “handedness™ of the
population based on differential wear patterns between
right and left sandals. The explication of tying tech-
nigues, and similar features results in the most thor-
ough analysis of footgear available for Archaic
populations in the Americas.

"To return to our original question: has Taylor pro-
vided the definitive example thac his critics looked o
him to produce? By his own admission, he has not.
But, as Woodbury noted in his review (1954:293) “it
hardly seems a justifiable procedure to condemn a
scholar, in archaeology or in any other field, because
his accomplishments fall short of his ambition.” Thus,
it is my judgement that Taylor has provided us with a
maost froitful and durable study of one segment of
perishables from Cueva Espontosa (Frightful Cave)

David L. Browman
Washington University, St. Louis
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APPENDIX D

Some Thoughts on the Chronology of Cueva Espontosa

and the Cuatro Ciénegas Basin

James M. ADOVASIO, MERCYHURST ARCHABOLOGICAL INSTITUTE,
MEercyrursT COLLEGE

INTRODUCTION

During the 19711972 academic vear, [ was a post-
doctoral fellow in the Department of Anthropology,
National Museum of Natural History, Smithsonian
Institution, Washington, DC. My original research goal
was the expansion of my 1970 dissertation study of
prehistoric basketry and textile materials from arid
western North America. Specifically, my intent was to
“track™ the prehistoric perishable complexes I had
previously identified in the Great Basin and contiguous
areas inta the ethnographic period utilizing collections
housed at the Smithsonian.

While this focus remained a viable part of my post-
doctoral program throughout the year, it was
subordinated by a chance series of events imitiated by
Betty Meggers and the late Clifford Evans. Through
them, [ was introduced to the voluminous collections
of durable and non-durable materials excavated by
Taylor from the Cuatro Ciénegas Basin. As these
collections contained a remarkable suite of basketry,
notably numerous and well-preserved coiled and
plaited items, I requested permission first to examine
Taylor entire corpus of perishable data and then spe~
cifically to analyze the basketry assemblage.

Evans and Meggers referred my request directly to
Taylor, who indicated that he had no objections to
my general scrutiny of the Coahuila collections nor
to a detailed study of the basketry. However, he
pointedly advised me chat he had already conducted
such a study and intimated that additional research
was probably not likely to yield further insights into
prehistoric Coahuiltecan basketry technology.

With some misgivings, I nonetheless began my
research and shortly thereafter visited Walt in Santa Fe.

We compared notes—mine on standardized analysis
forms, his on carefully prepared 3" by 5" index cards—
on particular specimens of coiling, notably including
some of the earliest material from Cueva Espontosa.
After just a few minutes, he rather dramatically
returned his index cards to their container and
observed with some chagrin (but considerable
graciousness) that his original research into the basketry
assemblage had been somewhat “superficial” He then
strongly encouraged me to re-analyze all of the
Coahuila basketry and further indicated that he, or
his then fudl-time assistant fonathan Reyman, would
provide me with anything that I needed, including
maps, profiles, field notes, etc., to facilitate my research.
Suffice to say he was as good as his word.

Within a few months, [ and my full-time
Smithsonian intern, Bruice Louthain, had analyzed
enough of the Taylor collection to realize that the basic
basketry sequences of central Coshuila and contiguous
lower and Trans-Pecos Texas were quite sumilaz, [ had
previously examined a portion of the extensive corpus
of data from arid southwest Texas (and would shortly
examine virtually all of the available materials from
more than 60 sites), but it was already obvious that the
Texas materials and those from central Coahuilz were
quite similar both in terms of major basketry subclasses
represented and in the general chronolegical
sequencing and construction attributes of specific types.
However, it was also clear that the Texas perishable
artifact sequence was much better controlled
chronologically, with far more radiocarbon dates
derived from numerous and often deeply stratified and,
for the most part, carefully excavated sites.
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To partafly rectify what I perceived to be the
chronological lacunae at Cueva Espontosa as well as
the other Taylor-sampled localites in the Cuatro
Ciénegas Basin, [ approached Bob Stuckenrath, the
director of the Smithsonian’s radiocarbon laboratory
in Beltsville, Marytand. Simultaneously, T asked Wale if
he had preblems with running additional dates and,
of course, he did not. Stuckenrath quickly agreed to
run additional dates and T set about selecting the ap-
propriate samples.

SAMPLING PROTOCOLS

In order to provide the highest-possible resolu-
tion ta the selection of samples to be dated, T requested
and obtained copies of most of Taylers excavation
maps and, more impertantly, prefile drawings. From
these, it was immediately apparent that although Taylor
had excavated Cueva Espontosa and the other
Coahuila sites in arbitrary levels of considerable thick-
ness {e.g., 50 cm), all of the sites exhibited complex
internal stratification. Indeed, the profiles from Cueva
Espontosa prepared by Al Schroeder afeer excavation
revealed a remarkable record of attritional, acolian, and
anthropogenic deposition with numerous indications
of both human and animal turbation. To a somewhat
lesser extent, this condition obtained at the other
Coahuila sites as well.

As T was struck by the evident detail in Schroeder’s
maps, I asked Taylor why he elected to use arbitrary
Jevels where internal stratification was so obvious. He
responded, almost sadly, that it was so dusty in the
Coahuila sites that he could not excavate by natural
levels and that, regrettably, the profiles could only be
drawn post facto, after the trenches or squares had been
excavated and the dust had settled. Despite this
obviously severe methodological limitation, [ was
nonetheless convinced that careful selection of samples
to be dated could yield useful results.

After consultation with Stuckenrath, I elected to
choose plant fiber from sandals, modified wood, and,
more rarely, basketry samples as the principal media
for dating. As 1s evident fromn this volume, sandals were
abundant at virtally all of the Coahuila sites and the
Cuatre Ciénegas collections were also filled with cut,
shaved, whittled, and otherwise modified wood. chose
not to date much basketry directly because, aithough
relatively zbundant, this class of fiber perishables was
the rarest of the plant-fiber-derived artifacts in the

148

Coahuila sample. Moreover, the state of radiocarbon
dating at the time required somewhat large samples
which T did not elect to sacrifice. Taylor concurred
with this assessient.

Following these considerations, 1 selected 45
samiples ta be dated, the results of which are presented
in Appendix B. Thirty-four of these samples derived
from Espentosa or Frightful Cave (CM68); six from
Fat Burro Cave {CM24); theee from unnamed cave
CM79; and two from Coyote Cave (CME8) in south-
west Coahuila, excavated by Edward Palmer in the
late 1880s.

The rationale for selecting the samples from Cueva
Espontosa is worth reiterating in detail, as these dates
have a major bearing not only on the cccupational
chronology of that site and the Cuatro Ciénegas Ba-
sin, generally, but also on several of Taylor’s basic con-
clusions about the nature and character of prehistoric
utilization of the study area.

Afrer extensive discussions with Taylor, I selected
samples from three different parts of Cueva Espontosa.
These loci were chosen for several reasons. First, [
deemed it desizzble to sample the entire length of the
cave from the front to the back/passage and, of equal
importance, to seck sampling areas where Taylor and 1
believed that anthropogenic, microtectonic (i.e.
rockfall), and bioturbation-related disturbances were
minimal, Although it was obvious that there were
disturbances of many kinds at Cueva Espontosa, as
noted by Krieger {1964), it was also equally obvicus
that some areas were far less disturbed than others.

Within each of the three “horizontally”
representative sample areas chosen for the analysis,
which were sometimes composed of a single
excavation unit and other times from several adjacent
units, specimens were selected from deposits spanning
the entire sequence from top to bottom in quasi
“columnar” fashion. These samples were specifically
chosen from areas where basketry of particular types
had also been recovered, which seemed to be in“loose”
association with the samples to be dated.

As noted by Browwman ln Appendix C, some of
these “columns” vary from the idealized 150 cim aver-
age thickness for the site’s deposits as calculated by
Taylor. However, I considered this discrepancy to be a
secondary issue, because I explicidy attempted to se-
lect samples from areas where major depositional con-
tacts or interfaces could be “tracked” across the site from

Schroeder’ profiles. Hence, the sample from the “top”
of units 17E and 1412 in the front of the site was gen-
erally depositionally congruent with the sample from
the “top™ of 26H in the center and the top of 37P in
the back/passage—whatever the actual thickness of
these units, While this process rendered comparison
of the new dates to Taylor’s earlier radiccarbon se~
quence somewhat difticule, it did provide 2 measure
of vertical control over the samples to be dated.

I should stress that my basic goals ar Cueva
Fspontosa were to test, and to “confirm” insofar as
possible, Taylor’s original chronology, and to enhance
or refine it where possible with additional
determinations. The same objectives obtained at the
other sites that were generally much less extensively
excavated with generally shallower soratification and
more abbreviated occupational trajectories. At the very
least, T hoped to obtain a chrenological sequence of
basketry types at least as precise as that then emerging
i lower and Trans-Pecos Texas. I believed this, in turn,
would greatly facilitate potentially fruitful compari-
son between these two adjacent and environmentally
similar areas.

RESULTS

The resules of the Coahuila dating project are pre-
sented in Appendix B. Once it becamie clear that the
assays from specimens made of Fesperaloe funifera and
Yiseea sp. had to be corrected for C, metabolism re-
lated factors, the dates from within each column were
relatively consistent. However, as noted by Browman
in Appendix C, some dates from two of the three col-
wmns were out of stratigraphic order and apparently
outside Taylors age estimates for that particular seg-
ment of the sequence (i.e., Bottom {7000-5000 B.C. ],
Middle [5000-3000 B.C.], Top [2000 B.C.-AD. 200]).
Although T concur with Browman’s assessment that
the upper or top level seems to have more dating in-
tegrity than the middle or bottom levels, I nonethe-
less believe (as did Stuckenrath) that overall the
Smithsonian date series confirms Taylor’s original es-
timates for the ages of his depositional “horizons.”

My reasons for this conclusion relate to the
sampling parameters articulated above and to the
general correlation of the dates from each column to
those from the other columns. In my view, the apparent
overlaps between the bottom and middle and, to a
lesser extent, the middle and top levels reflect not only

limited turbation (again as noted by Browman), but
also the fact that theve was no abselute depth correla-
tion between the so-called middle or bottow of any
one column and the middle/bottom of the others.
Pat another way, the bottom: level in one avea clearly
subsumed the lower third of the middle level in an-
ather area. Nonetheless, the dates within columns are
reasonably consistent with the aforespecified reversals
taken mito account.

Perhaps more important, at least to me, is that the
general integrity of Cueva Espontosa sequence is sup-
ported by the dates on similar perishable material cul-
ture suites from the other Coahuila cave sites and also
those available from lower and Trans-Pecos Texas. In-
deed, the basketry types identified from Espontosa and
the other Coahuila cave sites exhibit virtually the same
age ranges as their typological counterparts in many
lower and Frans-Pecos Texas rockshelters. This gen-
eral chronological congruence both supperts the in-
tegrity of Taylor’s basic Cuatro Ciénegas chronology
and, more importantly, also lluminates and remforces
some of his most basic and insightful cultural
constructs,

Taylor labeled the “inital” visitors to the Cuatro
Ciénegas Basin the “Ciénegas Complex” and
suggested, although without any direct artifactual or
chronological evidence, that they had first entered the
arca perhaps as early as 10,000 B.C. (uncalibrated). Only
the very deepest parts of the bottom level at Cueva
Espontosa are confidenty associated with this oceu-
pation. It is worth noting kere that Bob Stuckenrath
and I posited that the initial occupation of Espontosa
Cave occurred more reliably by ca. 76007500 B.C.
{(uncalibrated), based on Tayler's original dates and the
new dates yielded by our study.

The Ciénegas Complex grades imperceptibly into
the Coahuila Complex, probably by ca. 7300 B.C.
{uncalibrated). The bulk of the lower, middle, and the
lower part of the “top” herizons at Espontosa, as well
as most of the Fat Burro Cave materials, are attributed
to this cultural manifestation.

By approximately A.D. 1-200 {uncalibrated), cer-
tain distinctive stylistic and technological elements
appear within the Coahuila complex “matrix” Some
of these elements have been Jabeled as Jora by Taylor,
and others—especially those recovered by Aveleyra «t
al. (1956} in Cueva de la Candelaria and Cueva Pada~-
have been labeled as Mayran. These complexes or oc-
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cupations are restricted to the uppermost deposits at
Cueva Espontosa as well as the top of Fat Burro Cave
and the burial cave CM79.The “end” of the Jora (or
Mayran?) occupation at Cueva Espontosa is ca. 300
ADD. {uncalibrated, although these entities or conge-
ries of traits persist into the greater study area until
Spanish contact.

DISCUSSION

By the end of my tenure at the Smithsonian Inst-
tution, all of the “C assays from Coahuila were avail-
able and the reanalysis of all the Coahuila basketry
was complete. Additionally, with the assistance of Elton
Prewitt, Donny Chapman, and the late David Dibble,
among many others, [ had also reanalyzed virtually all
of the lower and Trans-Pecos basketry then curated
in museums i the western United States and elsewhere
(Adovasio 1973). Based on this research, I established
temporal chronologies for basketry developments in
both Coahuila (Adovasio 1972} and lower and Trans-
Pecos Texas (Adovasio 1974; 1980; Andrews and
Adovasio 1980}.

Probably far more importantly, at least in hindsight,
[ also determined that the basic resemblance of the
individual types—as well as the overall basketry
industries from both areas—was so great that they must
be parts of the same developmental trajectory and, in
fact, reflections or signature artifacts of the same
prehistoric culture. Moreover, because this construct
could be tracked without significant hiatus or
interruption from at least the late Palecindian period
to proto-Historic and even Historic period times,
concluded that the culture in question was the direct
lineal ancestor of the ethnchistoric Coahuiltecan bands
on both sides of the Rio Grande. Furchermore, I also
concluded that they had been in place for nine or ten
millennia, which is, of course, precisely what Taylor
posited largely on the basis of the sandals and his
preliminary study of the basketry.

Significantly, this seemingly unlikely situation (it
is in fact, the only such case in the North American
record) is what Dibble, Prewitt, and many other lower
and Trams-Pecos Texas prehistorians also posit, based
on other categories of archaeological evidence
specifically including lichics, other material culture
diagnostics, and essential lifestyles. In this lateer regard,
it should be stressed that not enly does it appear that
the prehistoric Cozhuiltecans occupied substantial
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parts of their ethnohistoric range for most of the
Holocene, they may well have been “tied” to this gen-
erally inhospitable realm by the same water “cether”
postulated by Taylor.

Space precludes any further elaboration of this
most singular instance of the long-time in situ
residence of a single sociolinguistic entity or, at least,
of a very closely related constellation of such entities,
tut it should be stressed that Taylors Central Cozhuila
research—flawed and incompletely published as 1t was
and is—was in ne substantive sense a failure. Alchough,
as noted by Demerath et al. in their foreword to this
volume, Taylor never succeeded in generating the
perfect example of the conjunctive approach he so
forcefully advocated, he nonetheless showed how far
beyond the traditional archacological imits of his time
it was theoretically and actually possible to go. By
concentrating on perishable organic artifacts and their
critical importance to the success of the lifestyle(s) of
their malcers and users, he brought into sharp focus an
element of prehistoric technology largely ignored or
at least minimized by most of his peers. [n so doing,
he also foreshadowed a cadre of scholars, myself
included, who have sought to place what Bob
Bettinger calls “soft technology™ into its proper
perspective in both prehistoric and ethnographic
research.

To paraphrase an observation from Tolkien’s epic
Lord of the Rings, Taylor may have failed of his promise,
but time and this monumental monograph will show
that he did not fail of his intellectual seed.

ACKNOWLEDRGMENTS

This manuscript for this appendix was typed by J.
S [lingworth and edited by D. R.. Pedler. The author
also wishes to thank | Quilter, D. L. Browman, and
volume editors N. J. Demerath, M. C. Kennedy, and P
] Watson for providing the opportunity to contribute
to Taylor’s landmark study of Coahuiltecan sandals.

REFERENCES CITED
Adovasie, J. ML

1972

1973

1974

1980

Coahuila Coiled Basketry. Manuscript on file,
Mercyhurst Archaeological Institute,
Mercyhurst College, Erte, Pa.

Prehistoric Basketry of Lower and Trans-
Pecos Texas. Manuseript on file, Mercyhurst
Archaeological Institite, Mercyhurst College,
Erie, Pa,

Prehistoric North American Basketry. Nevada
State Musewm Anthropological Papers 16 (5):
133-153.

Prehistoric Basketry of Western North
America and Mexico. In Early Native Ameri-
cans: Prefiistoric Deniograplry, Economy and Tech-
nalogy (I, L. Browman, ed.): 341-362.
Mouton, The Hague.

Andrews, R L., and J. M. Adovasio
1980 Perishable Industries from Flinds Cave, Val Verde
Coiniy, Texos. Ethnology Monographs 5. De-
partment of Anthropology, University of
Pitisburgh, Pittsburgh, 1a.
Aveleyra Arroyo de Anda, L., M. Maldonado-Koerdell,
and P Martinez del Rio
1956 Cueva de la Candelaria. Memorias 5. Instituto
Nacional de Antropologia e Historia, México,
D.E
Krieger, A. D.
1964 Barly Man in the New Would. In Prefiistoric
Man in the New World (J. D. Jennings, and E.
Norbeck, eds.): 23-81. Aldine, Inc., New York.




