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Abstract

!

This doctoral thesis presents the results of the pioneering archaeological

investigation conducted in the Northern Mexican Highlands with the aim to
evaluate the existing indicators of the earliest human occupations at the end of
the Pleistocene and discover new evidence of ancient cultural manifestations
through a systematic exploration of an endorheic basic in the Zacatecas desert,
a region never studied before. An exhaustive survey and analysis of the
available literature on Mexican prehistory establishes the weak points of the
local paradigms, differentiating between academic myths and objective realities.
A complete historiography of the topic of the earliest humans in Mexico has
been achieved, for the first time. The study of several collections of flaked stone
artefacts, in different cities in Mexico, show new indicators of the presence of
bearers of the Late Paleoamerican cultures, in regions where their presence
had been weakly confirmed. The most important part of the research consisted
in fieldwork realised during two long seasons; the first one dedicated to the
surface explorations and the second one to excavations. Thirty-five new
archaeological sites were discovered in the first phase, most of them open
campsites reminiscent of hunter-gatherer societies, with a richness of stone
artefacts on their surface. They indicate a long cultural sequence, going from
the Late Pleistocene to the Late Holocene and the historic periods. Four sites
were further studied by fourteen test excavation units: Dunas de Milpa Grande,
San José de las Grutas, the Chiquihuite Cave and Ojo de Agua. Two new
archaeological cultures were identified, one at Dunas (an interesting
assemblage of limestone and basalt flaked stone tools) and another one at San
José (a limestone concave-based points complex). First indicators of ʻolder than
Clovisʼ human presence have also been obtained. The palaeoenvironmental
data provide a preliminary reconstruction of the Late Pleistocene-Early
Holocene landscape of the basin, based on geology, extinct fauna, phytolith and
mollusc analyses. Radiocarbon and OSL results support a first cultural and
paleoclimatic model for the study area. This investigation also discovered the
first case of a “black mat” in Mexico: a black layer of sediment deposited under
specific environmental conditions during the Younger Dryas cooling event.
2

MOTTO:
“I cannot imagine a more exciting time to be involved in the search for the
origins of the First Americans. And I believe it will only get better; but let us
pursue it in an atmosphere of the highest professional standards”.
Michael B. Collins, 2004: 224
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the tough excavations at Dunas, in that hot summer of 2011 and became
somebody I shall always trust. Carlos Andrés Salgado Ceballos, my Mexican
friend and colleague at Exeter, the good man using the first desk to the left. His
friendship and support were more than I could appreciate and return at that
moment. I should also name other persons from the Exeter archaeological
family: Cynthia Bradley, Jody Reeves, Duncan Wright, Landon Karr, Nada
Khreisheh, Martin Sebastian, Caroline Jeffra, Kate Verkooijen, Tine Schenck,
Andrew Young, Ashley Haruda. I am sorry I did not spend more time with you,
guys.
!

Remaining in England, but moving to the northeast, there is a dear friend

and extraordinary collaborator of this project: Dr. Jean-Luc Schwenninger,
director of the Luminescence Laboratory at the Research Laboratory for
Archaeology and the History of Art (RLAHA) from the University of Oxford. He
did the OSL dating for this research and is currently processing the
thermoluminescence samples from Dunas hearths. Devoted scientist and
committed member of my project in Mexico, Jean-Luc is a good friend who
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opened his house to me and allowed me to be part of his family during my visits
to Oxford. In the same splendid cathedral of knowledge, Dr. Nick Barton, from
the Oxfordʼs Institute of Archaeology, always received me with joy and
companionship and showed interest in my explorations and outcomes,
maintaining motivation and excitement in me. I shall mention Dr. Tom Higham
form the Radiocarbon Accelerator Unit in Oxford, for his attention with the
processing of my samples there. I should thank the evaluators and jury of the
National Environmental Research Council (NERC) competition of 2012, who
granted me the honour to be among the winners of that prestigious science
evaluation and receive funding for the radiocarbon dating of my samples. But I
shall not leave the United Kingdom, before remembering a special and close
friend, a friend of mine for almost 20 years now: Ciprian Astalos, one of the
closest persons in my life who was always there, with his enthusiasm and
eccentricity since we fist met in 1994, at the beginning of our undergrad studies
in Archaeology in Cluj-Napoca, Romania. He was doing his own postgraduate
studies at the University College of London and, while we coincided on British
lands, he was such a great support and guidance through the complicated
stages of this research and during my stays in London. Before leaving the
European sphere, I thank Dr. Corina Solis from the Laboratory of Ion Beam
Physics from Zürich, Switzerland, for kindly running several AMS dating
attempts on fossilised bone samples and providing the first radiocarbon date of
this research, for a deer molar.
!

Crossing the ocean, I stop in the United States first. I am grateful to the

people from the Gault Archaeological Project, Texas, who provided so
memorable moments to me during my seasons excavating ancient dirt there
and learning to ʻfeelʼ the Paleoamericans: Nancy Velchoff, Clark Wernecke,
Andrew Hemmings, Cinda Timperley, Ashley Lemke, Jill Patton, Marge
Vanderbur and others. And I am grateful to Bruce Bradley, also for that
experience. A great collaborator of this research in the US, through the amazing
help he provided to the success of this thesis, is Dr. John Southon from the
University of California at Irvine. He offered an invaluable help in radiocarbon
dating the black mat sediment from Ojo de Agua free of charge, when other labs
had failed in accomplishing the task and the end of the thesis was so
desperately close. Distinguished Dr. Tom Stafford, from Stafford Research
Laboratories, had such a crucial role in this, as he gave me almost one hour of
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his precious time during that memorable telephone conversation, in the middle
of his move to Denmark. He made so valuable observations about the black
mat and the dating issues related to it and put me in contact with John in Irvine.
!

At the other end of the world, another close personal friend and

colleague deserves a special place in these acknowledgements: Dr. Rafael
Suárez Sainz, from the Universidad de la República in Montevideo, Uruguay.
Famous explorer and distinguished scholar in the field of “Early Man”
archaeology in South America, Rafa became a close friend since we first met in
Exeter in 2012, during his fellowship there. He followed the development of my
research closely since then and never stopped advising me and pushing me
forward. I had the pleasure to have him with me in my sites in the Zacatecas
desert, in the Spring of 2013, shortly before the termination of this thesis, when
the age of the Ojo de Agua black mat was still a mystery and he managed to recharged my batteries with his enthusiasm and humour.
!

Landing these acknowledgements in Mexico, my first thoughts go with

my crew. Without them, this would not have been possible at all. In the first
place, and above all, my former colleague and field co-director of my
explorations in the desert, archaeologist Juan Ignacio Macías Quintero, one of
my best friends and fantastic scientist and explorer. He is now at the University
of Chiapas and doing his PhD at the prestigious UNAM (the Mexican National
University), but we started this journey together and he was there since the first
ideas of this research were born. He also had accompanied me in my previous
investigations on the Mayan culture, in the Yucatan Peninsula. “Nacho” is a big
part of this picture and many things would not have been possible without him
and the success of the explorations would not have been achieved without his
intuition and natural born sense for archaeology. He continues his research in
collaboration with me, dealing mostly with the ceramics and the hearths from
the endorheic basin. The GIS and digital models in this thesis are his authorship
and several paths this research followed on the field came from him.
!

The students and graduates who assisted me on the field, for most of the

time, became an indivisible part of this research: Vladimir Huerta Arellano,
Francisco J. Ponce García, Gerardo Rivas Reséndez, Alejandro “Cando”
Arteaga and Josué “Harry” Guzmán Torres. More than students taking part in a
fieldwork, they were my right hand and gave life to this investigation, on the field
and in the laboratory. I shall mention other students and graduates from
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Zacatecas and Mexico City who made this possible: Karla Ortega Guzmán,
Patricia Ordaz González, Andrea Hernández del Villar, Citlallitl Selene
Villagrana Prieto, Maria del Mar Martin Macías, Olimpia Rios Palacios, Christian
Basurto Muñoz, Christianne Peña Toquero, Oscar Solis and others.
!

From Zacatecas, I am also grateful to people from the Department I work

for, at the local University. Technician Jaime Castrellón filled this thesis with
outstanding drawings of artefacts. Drs. Gerardo Fernández and Carlos Carrillo,
successive directors of the Anthropology Unit, provided valuable support in
numerous occasions and both eased my ways along the entire study leave
permit while doing my PhD degree. Gerardo was kind in helping out with logistic
matters many times. Dr. Angélica Medrano, battle field archaeologist and
physical anthropologist, had the kindness to study the possible medieval
ammunition from San José de las Grutas. Many other people from the
University of Zacatecas, from the logistic and finance structures, helped in this
endeavour, too.
!

Especially, my gratefulness goes with the staff in the PROMEP offices in

Zacatecas, the academic organism that granted me the studentship and
allowed me to accomplish the expensive PhD studies in the United Kingdom
and facilitated the study leave with my institution. They are, above all, Rubén
Ibarra and Juan Francisco Alvarez. They gave a tough battle for me before the
unbelievable obstacles put by bureaucrats in Mexico City and the legal
weirdness of the studentship system. Nothing would have been possible without
their enormous help.
!

Out of Zacatecas, a good group of Mexican colleagues integrated the

other half of my crew. They are respected scientists, with a long trajectory in
prehistoric studies and Quaternary, most of them from the National Institute of
Anthropology and History (INAH) Laboratories in Mexico City. Dr. Joaquin
Arroyo Cabrales is one of the most important collaborators, who followed the
development of these explorations from the very start. He was in charge of the
study of extinct megafauna and recent fauna remains, from both surface
investigations and excavations. He was on the field and spent days in
Zacatecas working with the samples, finally becoming a curator of the entire
faunal collection of this project, now hosted in Mexico City. He and his team
(Ivan, Mr. Aurelio and others) made substantial efforts for the identification of all
bone fragments and for the radiocarbon dating of the most relevant ones. More
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than a colleague, he became a close friend of mine. Biologist Maria Teresa
Olivera Carrasco, a renowned local specialist in molluscs, did the malacology
analyses for this thesis and is still working with the rest of the samples that is
not mentioned in this PhD dissertation. Mrs. Magdalena De Los Ríos Paredes,
a dedicated engineer and physicist at INAHʼs Radiocarbon Facility, worked with
dating charcoal and sediment samples from our sites, a work that still continues
after the submission date of this document. The botanists team lead by José
Luis Alvarado, from the same institution, analysed macro-botanic remains from
the desert sites and provided a good report. Also in Mexico City, but in the
Department of Geology of the National University (UNAM), PhD candidates
Tamara Cruz Cruz and Berenice Solis kindly realised geomorphology studies on
a few sediment samples and I hope the collaboration with them will continue in
the future. More sedimentology and petrography was done by Dr. Yamzul
Ernesto Ocampo, from the Earth Sciences Department of the University of San
Luis Potosi, not far from Zacatecas. He authored the petrographic analysis of
the black mat, presented in this work. A few colleagues, archeologists in the
neighbouring regions, kindly allowed me to study the artefact collections in their
institutions and helped me fulfil one of the tasks of this research; they are José
Luis Punzo Díaz and Bridget Zavala in Durango and Araceli Rivera in
Monterrey. Another good friend of mine, Dr. Guadalupe Sánchez de Carpenter,
director of the El Fin del Mundo project in Sonora, helped me in several
occasions with bibliography and good advise. Monica Ponce and her team of
speleologists from Saltillo provided an enormous assistance in the initial
exploration of the Chiquihuite Cave.
!

I have to remember some of my sponsors, people who made possible

the daily achievements of this project in the field, under the harsh conditions of
the desert. The Chancellors (Rectores) of the University of Zacatecas are some
of those who facilitated money for fieldwork and lab studies: Francisco J.
Dominguez Garay and Armando Silva Chairez. Also, Mr. Roque Ortega, without
whose help the last stage of the excavations would have never been done. A
special mention, with thoughts of tenderness, to two special people who live in
the desert: Mrs. Ludivina Flores Jimenez and her husband, Mr. Cuauhtemoc
Riojas, owners of the “Potrero del Moro” Ranch, which became our home for
two years, for the entire duration of the field explorations. Without any monetary
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interest beyond the pride of helping science, they opened the doors of their
property to us and made us all feel like a family.
!

To all these people who integrate this long list, I want to send a deep,

profound, grateful THANK YOU FOR EVERYTHING.
!

Beyond that world strictly related to the academic environments and

factual events of my PhD studies, the personal dimension of my life has its own
great heroes, without whom this thesis would have been meaningless... My
daughterʼs Mum, Patricia Ordaz, thank you for understanding the difficult period
of my life I was going through during the fours years almost entirely dedicated to
this research and for tolerating my long absences and my diminished
commitment as a Father. My brother, Adrian, a distinguished engineer and
production manager of a global company, who lived in Mexico for the duration of
my studies (before moving to China) and who was close to me all the time, in
spite of the variable geographic distances separating us. Thank you so much for
helping me every second. My former partner, girlfriend and dear friend, Gabriela
Bernal Torres, who was an essential part of my life during the last year of this
fantastic journey and shared the happy moments and the terrifying instants of
so many up-and-downs with me. Maybe it was not meant to be, but I will never
forget everything you have done to help me keep my head up and move on;
thank you so much.
!

I did not want to reduce the length of these acknowledgements just for

the sake of word limits. Everything that follows in this thesis was achieved
because the people mentioned in this section did something to make it possible.
And I want to conclude this eighth page with the most important three people in
my life. First of all, my parents. Florica and Ioan Ardelean are two retired
teachers who live in a small village near Arad, Transylvania, Romania. I have
been away for almost 15 years now and my life was so dedicated to
archaeology and so little to them. This thesis is meant to be a big thank you for
everything they have done for me, unconditionally, for decades. I am what I am
and I do what I do because that is how they taught me to live the life.
!

The last words are for my little daughter, Angela Atticia Ardelean Ordaz.

You felt so lonely and missed me a lot during my long absences while being in
England or in the field. I ignored you so many times, while spending endless
time closed in my office. I promise you that Daddy will have more time for you
now. This thesis is dedicated to you.
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PREFACE

!

The Americas were the last continents to be peopled by humans, very

late in the geological and cultural history, at the end of the Last Glaciation. They
were Homo sapiens sapiens; no reliable traces of older human species in the
Western Hemisphere exist so far in the archaeological record.
!

The timing and routes of their arrival remain a mystery today, one of the

last fascinating and unanswered questions of humankindʼs history. As this work
is about to show, the classic paradigms about the topic are under fire today and
new models, based on revolutionary data, are making their way into the
scientific and public knowledge. Whenever or wherever they came from (and
most likely those people arrived from different directions), the Late Pleistocene
people who first stepped into the “New World” met a landscape that was very
different from what a modern visitor can see nowadays in North or South
America. Those were the Ice Ages, during or immediately following the Late
Glacial Maximum, a count that would start about 22,000 years ago. Europe was
living the Solutrean and Magdalenian phases of the Upper Palaeolithic back
then. In the American archaeology, that means very old. Massive glaciers were
covering the entire northern half of North America. The climate was colder than
today, large grasslands and tundras, together with boreal and sub-boreal
forests, covered the territories that now are prairies and deserts. Different
animals walked over the landscape, different from what people know today and
even different from what the first ʻcolonistsʼ had been familiarised to in their
original homeland. An entirely new array of cultures was born.
!

The antiquity of humans on the American continents has been the

subject of a long debate for a century now, with continuously changing
arguments and ideas. Initially, the antiquity of Man in that part of the world was
thought to be young, a few millennia only. During the 1920ʼs-1030ʼs, the
historical discoveries from Folsom and Blackwater Draw (Clovis) in the United
States showed a clear association between artefacts and extinct fauna (Ice Age
bisons, mammoths). The ʻPaleoindiansʼ became officially part of the Pleistocene
Era, contemporary with the “Rancholabrean” fauna. The radiocarbon dating
method came to life in the 1950ʼs and the oldest human occupations started to
cluster, progressively, around 11,500 rcybp, that is more or less 13,500 calendar
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years ago. For a few decades, this relatively young chronological threshold was
the oldest cultural age imaginable for the “New World”. The Clovis people, those
who had hunted megafauna at Blackwater Draw, were considered the first
arrival, via the exposed land bridge over the Bering Strait, and the paradigm
quickly installed in the academia until recently.
!

With the passing of the years, things changed. New discoveries, since

the 1970ʼs, contributed revolutionary information and a much older presence of
people became visible in both North and South America. North American
archaeological sites like Meadowcroft Rockshelter, Cactus Hill, Chesapeake
Bay, Paisley Caves, Gault, and South American like Taima-Taima and Monte
Verde are already sounded names and they are discussed, among others, in
the following pages. The perspective is different today and the time limits have
been pushed farther back. Current American archaeology speaks of confirmed
“pre-Clovis” or “older than Clovis” occupations, with ages going well beyond the
11,500 radiocarbon boundary, approaching the Last Glacial Maximum, at least.
The entry through Beringia became only one of several possible routes and
perhaps not the oldest one; coastal migrations and epic maritime journeys are
being considered. Clovis lost its aura as a pristine culture and turned into a
complex local adaptation born from the previous cultural developments. In spite
of the astonishing amount of data accumulated over the past decades, there
are still many geographic and epistemological gaps to be filled in. Mexico is one
of them.
!

Archaeology of early human occupations and the Pleistocene-

Holocene Transition in the Zacatecas desert, Northern Mexico is an attempt
to contribute original data to this discussion and fill in one of the geographic
gaps of the “Early Man” history in North America. Mexico does count with a
considerable corpus of archaeological data about the earliest human
occupations at the end of the Pleistocene and investigations on this topic have
always been conducted in the country. Nevertheless, early prehistory conserved
a peripheral role in Mexican archaeology and the development of knowledge
remained slow and strongly biased, geographically and theoretically. Mexico is
a country of fantastic stone monuments; pyramids, temples, palaces and
sculptures left mainly by the complex Mesoamerican societies. Monumentality,
complex societies, kings and queens were among the principle common
denominators of the “official” archaeology in the Latin American country that
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became my home since 1999. I was involved myself into the study of the great
“Classic” cultures of Mexico. In 2002-2008 I worked in the southwest of the
Yucatan Peninsula, close to the Guatemalan border, in the El Chechén
wetlands of the Middle Candelaria River, the second biggest water course that
connects the Petén Lowlands with the Gulf of Mexico. My team and I explored
new settlements of the Late Classic-Early Postclassic phases (around A.D. 900)
and studied the mysterious phenomenon known as the “Collapse” that changed
entirely the face of the Mayan world. My interest in the transition and
transformation processes remained alive after I stopped the research in those
areas, facing cutting in funding and lacking a PhD degree that would have
allowed me to access better financial sources. In Romania, in 1994-1998, as an
undergraduate archaeology student, I had taken part in excavations in Neolithic
sites and especially in the ruins of Roman urban centres. Then, once in Mexico,
I joined the Mayan squad. The time to return to prehistory and to the big
questions of the humankind had come.
!

The seed of this thesis was born long time ago, since 2001, when I

gained a research and teaching position at the University of Zacatecas, in the
northern half of the country, soon after obtaining my Masters degree in Mexico
City, at the prestigious National School of Anthropology and History (ENAH).
The pending investigations on Mayans kept me busy for a few years in the
Southeast, but the interest for the earliest human occupations in the northern
deserts kept growing. In 2008, it was decided to shut down the explorations in
Yucatan and develop a new project in the area of Zacatecas, right on the Tropic
of Cancer, closer to the place where I was living and teaching. The study of
prehistory in Northern Mexico had remained underdeveloped, with most
investigations focusing on the central Basin of Mexico or ʻjumpingʼ up towards
the US border. Archaeology in Zacatecas and surrounding regions used to deal
with the remains of semi-sedentary societies, chiefdoms or incipient states that
had formed under influences coming from Mesoamerica, or, in the case of
northwestern Mexico, influences and demographic moves coming from the US
Southwest. Zacatecas, in its northern and northeastern parts, continued to
present a virgin land. The impressive mountain ranges and vast arid basins of
the region contained indicators of a once rich and productive landscape, with
traces of lakes, wetlands, spring systems and paleo-beaches. Those were clues
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about a promising territory for the study of the most fascinating topic of
American archaeology: the earliest peopling of the continent.
!

In late 2008 and early 2009, Juan I. Macías Quintero and I commenced

to explore the area, informally, familiarising with the environment, geography
and modern communities. The ideas started to be shaped and I became
confident in the potential of the area for Pleistocene archaeology, while my
colleague cultivated his interest in Late Holocene hunter-gatherers and the
interaction spheres between nomads and sedentary peoples. The formal project
proposals, still at an incipient level, were contoured by then and the imminent
plan of following a PhD programme abroad became a definitive decision in my
mind.
!

University of Exeter was the best option of all. The prestige and fine

academic environment of the UK universities had always attracted me. The
desire to re-connect with Europe and have the opportunity to be closer to my
parents again was another incentive. Also, I had decided, years before, to have
each of my academic degrees in a different language. I had my BA in Romanian
from Cluj-Napoca University, my MA in Spanish from ENAH in Mexico and it
was the Doctoral degreeʼs turn to be obtained in English. Exeter, with its Centre
for Archaeology of the Americas, was the perfect place, also because it
permitted certain flexibility and freedom of choice in the topic of research, a
fantastic attribute that is rare in the European academic world. The presence
there of such distinguished names like Drs. Bruce Bradley and José Iriarte was
the greatest of motivations. Dr. Bradleyʼs expertise on Paleoamerican cultures
and stone flaking technologies sealed my decision to follow my PhD studies at
Exeter. The contacts were established, the application submitted and I had the
pleasure to meet Bruce for the first time in Austin, in the Spring of 2009, soon
after being accepted at Exeter. Weeks after that, I had the honour to meet my
second future supervisor, José Iriarte, at a congress in Atlanta. The PhD studies
commenced in October 2009 and ended in October 2012; eight months later,
this thesis was ready for submission.
!

Before reaching the rewarding point of concluding the doctoral research

and presenting this thesis to the readers, a long and difficult path had been
followed. The serious funding needed for a PhD in the UK was one of the
battles that had to be fought. After extremely complicated situations, a full
studentship was gained from the “Programa para el Mejoramiento del
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Profesorado” (PROMEP), a federal institution that grants PhD funding to
university staff in Mexico. The good amount of the studentship allowed not only
the coverage of tuition fees and living expenses, but also a frequent move
between England and Mexico and partially financed the field explorations.
!

Supplementary funding for the archaeological explorations was provided

by the University of Zacatecas, on a sporadic basis, and by private donations
and sponsorships, as mentioned in “Acknowledgements”. In the United
Kingdom, motivated by my supervisors, I applied to the NERC/AHRC award for
radiocarbon dating in 2012, after the second field season and the completion of
the excavations. I was happy to be among the winners and that guaranteed a
part of the AMS (Accelerator Mass Spectrometry) direct dating needs of this
investigation.
!

But most part of the specialised laboratory analyses and absolute dates

were achieved through academic collaborations with individuals and institutions.
The National Institute of Anthropology and History (INAH) in Mexico City
provided such a wonderful collaboration, in the areas of megafauna studies,
zooarchaeology, malacology, radiocarbon dating and archaeobotanics.
Scientists there got involved in the research, with their precious contributions.
Other people from the National Autonomous University of Mexico (UNAM) and
the Autonomous University of San Luis Potosí (UASLP) collaborated in matters
of geology. At the University of Exeter, the phytolith analyses and specific
studies of sediments were possible through internal collaborations and
sustained communications with local scientists. Bruce Bradley shared a small
funding, too, from his own projects, in order to accomplish the XRD (X-Ray
Diffraction) and ICP-MS (Inductively Coupled Plasma Mass Spectrometry)
studies on important samples from Ice Age sediments from Zacatecas, along
Bruceʼs own samples. These studies were realised by personnel of Exeterʼs
School of Mines, at the Cornwall Campus in Tremough. University of Oxford,
with its Luminescence Laboratory, was a crucial ally. Through an academic
collaboration with Dr. Schwenninger there, several OSL (Optically Stimulated
Luminescence) dates were obtained, by directly dating quartz grains in
sediments, measuring the time elapsed since those grains ʻsawʼ the sun light for
the last time; and that was an invaluable help for this research. Same was the
case with the radiocarbon dating of the “black mat” layer from one of the sites,
which represented the crucial evidence of the manifestation of the Younger
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Dryas cooling event on the Tropics, at the very end of the Ice Age, something
that had not been discovered before in Mexico. A last-minute collaboration with
the University of California in Irvine solved a problem that had reached a critical
point. Other radiocarbon dates were obtained through funding provided by the
University of Zacatecas and myself.
!

The investigation started immediately after being accepted as doctoral

student at Exeter University, with a complete survey of the available literature
and its critical analysis, something that lasted for the entire duration of the
studies. During 2009 and part of 2010, I managed to do some of the
programmed visits to different cities and study collections of stone artefacts,
where and when the delicate situation of insecurity in Mexico allowed it.
Preliminary visits to the study area continued during 2009 and the first half of
2010 and the first complete research proposal was submitted to INAHʼs Council
of Archaeology in that summer, for approval.
!

The first field season started in August 2010, with a crew integrated by

undergraduate and graduate Mexican students of archaeology. That phase of
the research was entirely dedicated to preliminary explorations, exhaustive (and
exhausting) fieldwalks, the identification and documentation of archaeological
sites and artefacts. It lasted, intermittently, till January 2011, with about 75 days
of effective work in the desert. During the following Spring, the full technical
report was approved by the Council of Archaeology and the new phase of
investigations gave green light to the second field season in August 2011.
Excavations, in the form of test units, were made in four sites, employing a
renewed crew of students and graduates. The digging season summed 90 days
in the field, ending in January 2012. Juan I. Macías Quintero assisted me on the
field in both seasons and helped with the explorations and the leadership of the
crew.
!

The constant reading of bibliography, the writing of reports and thesis

drafts, the field explorations and the laboratory studies were all done in parallel
or alternately. That was possible by constantly travelling between the United
Kingdom and Mexico. This PhD degree was coursed as a campus-based
student. I spent half of the time in Exeter and the other half doing my research
in Mexico, normally with two periods of on-campus presence in Exeter, per year.
The product of the four years of investigations is this doctoral thesis.
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!

The thesis following this Preface is composed of three large bodies of

data: the main text, the appendices and the bibliography. The citation system
used in the text is the ʻHarvardʼ modality (Author YEAR: page). Footnotes are
not abundant and were reserved for special comments and the translation into
English of quotations used in Spanish language. The captions of figures/
photographs are in smaller font (no. 11), while the captions of tables are in font
10 and italics. These technical details were adopted in order to better
differentiate captions from the rest of the text. All images, in their final format,
are of my authorship. If photographs or artefact drawings were obtained from
other publications, the source has been clearly identified and the illustration has
never been employed as in the original, but edited and re-digitalised, using
Photoshop. All photographs of artefacts discovered in this research are mine. All
drawings of artefacts, maps and digital models created by collaborators are
clearly identified in the captions. The long bibliography list at the end of the
document presents the surnames of the author/first co-author at the left of the
page, in capitals, slightly separated from the rest of the reference and with the
publication year underneath, in order to provide a quick and easy visual
identification of the author-and-year information by the reader.
!

Very few abbreviations are employed. Some of them, referring to

academic institutions, have already been defined above and are detailed again
in the text. Initials that refer to scientific techniques (AMS, OSL, etc.) have been
explained, as well, in this section. Two important abbreviations still require
specifications. Along the entire text, two such artifices are employed to refer to
radiocarbon ages of the dated samples, versus the calibrated ages or the
equivalent in calendar years of those measurements. The abbreviation “rcybp”,
in lower case, means “radiocarbon years before present” and it indicates the
rough radiocarbon values as obtained from the laboratory. The abbreviation
“calBP” means “calendar years before present”, marking the real age of the
sample, with the last two letters in capitols for a better visual identification in the
text. The radiocarbon dates and the calendar dates differ, because of the
variations in the atmospheric concentration of the ¹⁴C isotope over time. The
calendar age is normally provided by the lab in the dating report, or it was also
obtained by running the radiocarbon date myself through a program known as
OxCal (Oxford Calibration), normally version 4.2, on-line, in the webpage of the
Oxford Radiocarbon Unit. That software employs a database of so-called
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calibration curves, gathered in a system that is abbreviated INTCAL09, meaning
“international calibrations from 2009”, this one being the most recent and
indicated. The abbreviation “B.P.” (“before present”) is employed when referring
vaguely to “years ago”, or when a dating is obtained by other methods than
radiocarbon (such as OSL) or, as well, when a cited author did not specify if the
published date was a ʻrcybpʼ value or in calendar years. The word “Transition”
within the concept of ʻPleistocene-Holocene Transitionʼ is always written with
capital T, because it refers to a proper concept reflecting a complexity of
processes, beyond a mere passage between two geologic periods, as it is
explained in the last chapter.
!

The main text of the thesis contains eleven chapters, grouped into four

parts. All chapters are numbered with Roman numbers (I-XI), while the
Appendices at the end - following the last chapter - bear Arabic numbers (1-35)
and are properly referenced in the dissertation. Each chapter is divided and
subdivided into sections and sub-sections, properly identified.
!

“Part A” contains the extensive theoretical and historiographical frame of

the investigation, the result of the literature survey and analysis undertaken as a
fundamental part of the re-evaluation of the current ʻstate of artʼ of the Mexican
prehistoric studies, in the context of the continental archaeology. A careful
examination of the objective knowledge about the earliest human presence in
Mexico in the Late Pleistocene and Early Holocene is presented in Chapter I,
followed by a “hemispheric view” of the “Early Man” topic in the Americas
(Chapter II). The Appendix 1, containing a complete history of the Mexican
prehistoric archaeology, was formerly planned to be the first chapter of this
thesis. Its extreme length caused an imminent exceeding of the word limit for
PhD theses, so, following the supervisorsʼ advice, the text was moved to
Appendices.
!

“Part B” presents the foundations of the investigation (Chapter III), with

the description of the study area and the principles, hypothesis and goals the
explorations started from. Chapter IV is dedicated to a detailed description of
the methodology employed.
!

“Part C” is the most extensive one, as it contains the entire corpus of

data gathered by my research. A synthesis of all discoveries, including those
that are not properly included and discussed thoroughly for the purposes of this
thesis, are presented at the beginning, emphasising the results of the study of
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existing lithic collections (Chapter V). Subsequently, each archaeological site is
treated in a separate chapter, discussing the discoveries made on the surface
or in the excavations, with full details: Dunas de Milpa Grande (Chapter VI), San
José de las Grutas (Chapter VII), Chiquihuite Cave (Chapter VIII) and Ojo de
Agua (Chapter IX).
!

“Part D”, the last part of the thesis, is dedicated to the synthesis,

interpretations and conclusions. Chapter X provides a detailed discussion of the
theoretical, ontological and epistemological issues surrounding the Younger
Dryas cooling event at the end of the Pleistocene, a major concern for this
investigation. A second part of the chapter deals with the most important
stratigraphic marker for that climatic event, known as the “black mat”. It
emphasises the scientific analyses done of the Mexican version of that kind of
stratum, discovered at one of the sites. The last section of the thesis (Chapter
XI) resumes the entire data, after entering a brief - but necessary - discussion of
the Transition between the Pleistocene and the Holocene in North America.
Interpretations and new hypotheses are presented after an integrated
consideration of the results and the chronological framework of the endorheic
basin is established. Finally, the concluding remarks put an end to the
document.
!

This doctoral thesis has achieved most of its goals and the

archaeological data gathered and analysed in it represent an original
contribution to the complex and fascinating topic of the Peopling of America,
obtained through a systematic research of an area that had never been studied
before. It is an attempt to complement, a little bit, the fragmented image science
has about these crucial themes in a geographical area still characterised by
blank spaces and large gaps in knowledge. For the scholars who work with the
delicate topic of the earliest human occupations in the Americas, with its
irregularly distributed balance of data over the Western Hemisphere, there is a
stringent warning that we are all familiar with: “Mind the gap!”
!
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PART A

The theoretical and historiographical context
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Chapter I. INTRODUCTION
The earliest human occupation in Mexico: what do we know?
I.1. A few guiding words into Mexicoʼs prehistory
!

Mexico is a multi-ethnic federal republic, situated in the south of North

America (Fig. 1). It is a country of fantastic archaeological richness; hundreds of
thousands of archaeological sites. A land of pyramids, temples, jungles and vast
deserts, where impressive civilisations developed, grew up and died during the
last four millennia. Olmecs, Mayans, Zapotecas, Totonacas, Aztecs, Tarascans
are only a few of the better-known ʻbig namesʼ in the Mexican past, those who
built the most impressive monuments unearthed all over the country after one
century of professional archaeology. Such monuments were the privileged
ones, as pyramids have always been more important for the Mexican
archaeologists than the shallow traces of the early hunter-gatherers. Since the
beginning of the 20th century, Mexican and foreign institutions dedicated
astonishing efforts to the excavation and study of the monumental architecture
of the large, agricultural, sedentary states and chiefdoms. Tenochtitlán, Cholula,
Teotihuacán, Chichén Itzá, Calakmul, El Tajín, Palenque, Monte Albán are site
names so familiar to the specialists and tourists who read about Mexico or visit
the countryʼs cultural heritage every year.
!

Some of those ancient settlements, now known as archaeological sites,

had long perished at the time of the Spanish arrival in the sixteenth century,
while others were still in the splendour of their apogee and fell under the
European conquest. They were part of Mesoamerica; a geo-cultural term that
does not limit to a geographical extension, but to a conglomerate of cultural
traits that defined a way of life, developing inside the Pre-Columbian
civilisations, spreading from south of the northern deserts to far beyond the
Mexican borders into Guatemala, Honduras and El Salvador. This inductive
model, currently employed in a deductive manner, was proposed many decades
ago (Kirchhoff 1943) and suffered little changes with the pass of time. For the
readerʼs information, the Mesoamerican chronology still employs a
Winkelmanian model, derived from the traditional studies of the Mediterranean
basin, a terminology based on the concept of “classic”. The scheme needs to be
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known, in order to separate its ʻtime jurisdictionʼ and spatial extension from the
particular topic of concern of this doctoral investigation (Table 1).

Table 1: The general chronology of the Mesoamerican civilisations, as currently employed by
the modern archaeology in Mexico. This chronological model does not include the oldest
phases of human occupation in the country and does not embrace the cultural manifestations
that do not share similarities with the Mesoamerican criteria, ergo leaving aside most of
northern Mexico (after Manzanilla and Lujan 2000: 30-34).

!

HORIZON

CHRONOLOGY

PRECLASSIC

1200 BC - 200 AD

CLASSIC

200 - 600/800 AD

EPICLASSIC (or Terminal Classic)

600/800 - ca. 1000 AD

POSTCLASSIC

1000 - 1519 AD

This thesis is about what happened before; long before the immediate

ancestors of the later monumental civilisations made their appearance, long
before the establishment of the first sedentary settlements, the invention of
agriculture and the formation of the first incipient complex societies. This thesis
deals with the Peopling of America and the particular manifestations that this
mysterious and complex historical and demographic process - commencing
sometimes at the end of the Ice Ages - had in Mexico, especially in the northern
third of the country dominated by the Altiplano (Spanish for Highlands). The
concerned territory falls outside the spatial coverage of the concept of
ʻMesoamericaʼ, north of it, and deals with ancient prehistoric periods that also
predate the earliest numbers in the traditional Mesoamerican chronological
scheme.
!

The study of the earliest human presence in Mexico in general and

Northern Mexico in particular received much less attention than the study of the
greater civilisations with monumental architecture. This became more evident
over the last half a century, as the Mexican “official archaeology” left a serious
and durable mark on the theory and praxis of this science in the Latin American
country (cf. Gándara 1992; Vázquez 2003). The “Early Man” topic is still
underdeveloped empirically and epistemologically at the moment and
underrepresented in publications and in the number of specialists who dedicate
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their professional life to the subject. Paradigms and dogmatic positions
dominated the academic and public views about the ten millennia preceding the
Preclassic horizon (APPENDIX 1).
!

The origins of people in the Americas and in Mexico generated

speculations and theories since the years of the Colony. Monks and highranked priests wrote their thoughts about the topic, in an effort to provide
explanations and assign a human dimension to the “inferior” indios in front of
the Church and the Crown. They speculated about Jewish origins, Phoenicians,
bones of giants and lost ages, about concrete discoveries of megafauna
remains and seafaring entries (cf. Matos 1987, Arroyo et al. 2003b). The 19th
century and the early 1900ʻs saw the first attempts of organised investigation,
the first discoveries to stimulate the interest in the “Early Man”, as well as the
first academic publications on early prehistory (Matos op. cit.; Cope 1884;
Chavero 1887; Herrera 1893; Plancarte y Navarrete 1923; Martínez 1936;
Arellano 1946; Aveleyra 1965).
!

The “Tepexpan Man”, found in 1946 north of Mexico City, inaugurated the

finds that built up the case for the earliest humans (De Terra 1947, 1951; De
Terra et al. 1949; Krieger 1950). Confusions and debates accompanied the
discoveries for the following decades. The foundation of the first Department of
Prehistory in 1952 inside INAH (The National Institute of Anthropology and
History, Mexicoʼs main institution for archaeological research since 1939)
searched to provide the formal basis for organised exploration. The excavation
of the double mammoth kill-site at Santa Isabel Iztapan in 1952-1953 was the
Departmentʼs first task (Aveleyra and Maldonado-Koerdell 1952, 1953, 1956).
Institutional projects were created soon after that, focusing on interdisciplinary
research and including geographical areas beyond the Basin of Mexico
(Mirambell 1988). However, the prehistoric archaeology soon transformed into a
sort of “mammothology”, with emphasis on the salvage and excavation of
proboscidean remains (Lorenzo and Mirambell 1986b). In the 1950ʼs-1980ʼs,
surface explorations, fortuitous discoveries and sporadic excavations brought to
light a pale archaeological record of artefacts speaking of a relatively early
presence of people in Mexico since the Terminal Pleistocene and the Early
Holocene (Aschmann 1952; Lorenzo 1953; Arguedas and Aveleyra 1953; Di
Peso 1955, 1965; Aveleyra 1951, 1961, 1962; García-Cook 1968; GarcíaBárcena 1979, 1982, 1986).
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!

The scientific projects did not manage to clear the confusing image

conformed mainly by disperse surface finds. Valsequillo, a controversial locality
south of Mexico City, near Puebla, was introduced in the archaeological scene
by an amateur explorer, Juan Armenta, who found extinct fauna and supposed
cultural association (Armenta 1959, 1978). The academic excavations there,
undertaken by a US team, generated more polemics, with disputable
stratigraphy and controversial artefact associations (Irwin-Williams 1967, 1981;
Irwin-Williams et al. 1969; Steen 2006; Steen et al. 1981). Later explorations,
with more allegations of extreme antiquity of humans in the region, augmented
the image of Valsequillo as a site with potential, but with too many interrogations
to conserve credibility (González et al. 2006a, 2006b, 2006c, 2006d). !
!

Other iconic sites brought new material into the controversy. The

Mexican prehistory was dominated by a few personalities, whose weight in the
academic environment can still be felt. The most prominent figure was José
Luis Lorenzo, a Spanish-born archaeologist, refugee of the Spanish Civil War,
who put the foundations of the Mexican prehistoric school. His postulates
marked the entire paradigm that defined the status-quo in the Mexican
academia for decades (Lorenzo 1967). The excavations he and collaborators
realised at a couple of sites, such as Tlapacoya and El Cedral (whose results
soon became absolute truths for the local scientists), were meant to justify the
allegations of deep antiquity of people in Mexico, more than 30,000 years ago
and founded a dogma that lasted until today (Lorenzo and Mirambell 1981,
1984, 1986a, 1986b, 1990, 2005; Mirambell 1973, 1982, 1986, 1986a, 2000).
!

The recent re-evaluation of older finds of human remains in the Basin of

Mexico, as well as the discovery of new human skeletons in Yucatan, showed
that the presence of humans at the end of the Pleistocene was a reality, based
on more conservative chronologies than those commonly handled without
criticism (González et al. 2003, 2006a; González-González et al. 2006, 2008;
Terrazas and Benavente 2006). Beyond these finds, the general panorama
remains poorly understood. New strong data, from the northern and southern
ends of the Mexican territory, provides important arguments for the presence of
people during the Pleistocene-Holocene transition, at sites like El Fin del Mundo
in Sonora and Santa Martha Cave in Chiapas (Sánchez 2001, 2007; Sánchez
and Carpenter 2003; Sánchez et al. 2007, 2009; Acosta 2010, 2012). The
Mexican prehistory developed in a sort of “ivory tower”, isolated from the larger
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discussions on the continental level. It created its own reality and its own frames
of reference, with a touch of xenophobia. The most important questions are still
to be answered. The earliest human arrivals in Mexico continue to be a mystery
and enormous regions completely lack investigations, such as the Northern
Highlands investigated for this doctoral project.
"

The development and internal problems of the prehistoric research in

Mexico are treated further in detail in the APPENDIX 1 of this thesis. It contains
a complete critical history of the Mexican prehistory around the topic of the early
peopling of the country.

Fig. 1: The position of Mexico in the world, in the south of North America.

I.2. The structure of the chapter!
!

The overall study of the texts (cf. APPENDIX 1), shows that the

panorama depicting the actual knowledge that scientists hold about the earliest
evidence of human presence in that part of the world is far from being clear and
satisfactory. There is a need to clarify which is the actual state of knowledge
that truly exists at this moment, objectively speaking, beyond any speculation,
expired paradigms and dogmas. In a few words, it is about a crucial question:
What do we really know about the earliest human occupation in Mexico?
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!

Several secondary questions are implicit. What is myth and what is

reality in what archaeologists wrote over the last seven or eight decades? Do
we have sufficient elements to tell the objective knowledge from the subjective
interpretations filtered through an evident desire to discover the earliest human
presence and make it look far older than anywhere else in the hemisphere? Is
there compelling evidence for the presence and settlement of Late PleistoceneEarly Holocene groups in Mexico? What is actual knowledge and what is just an
impression created upon assumptions?
!

This chapter is structured into four main parts:

I.3. The chronology. This is the first discussion that requires immediate
attention, because the Mexican prehistory has been practiced on the basis of a
chronological scheme turned indestructible and which does not seem to
correlate with any other proposal on the continent.
I.4. The terminology. A brief discussion is developed around the terms that are
usually employed in Paleoamerican archaeology and these are integrated in a
comparison with the terminology preferred for Mexico.
I.5. The archaeological data. This is the principal and most extensive part of the
chapter, as well as the crucial one. The raw data and factual events in Mexican
prehistory are explored and contrasted with the published observations and
interpretations, trying to discern between actual evidence of human occupation
and ad-hoc speculations. This sub-chapter contains the following five issues: a)
models of early peopling; b) sites; c) confusing lithic typologies; d) human
remains; e) megafaunal remains; f) palaeoenvironmental data.
I.6. Conclusions.
I.3. The chronology
!

The traditional chronological scheme promoted for almost half a century

by the majority of publications on “Early Man” in Mexico is at the same time very
simple and surprising (Table 2). First, there is a long period known as
Arqueolítico (“Archaeolithic”), starting with the earliest inhabitants on the
continent maybe 40,000 years ago and ending with the appearance of the first
projectile points. It is followed by a second long period characterised by finer
flaked stone technologies, named Cenolítico (“Cenolithic”). This one is divided
in two, Inferior and Superior. It ends at the beginning of the Holocene and is
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followed by Protoneolítico (“Proto-Neolithic”). It continues for millennia until the
advent of the generally accepted Mesoamerican chronology, which starts with
the Formative (also known as the Preclassic), when most of the societies in the
“civilised” sector of the continent lived sedentary lives in permanent settlements,
while building fantastic temples and palaces. Together, all those prehistoric
periods form the Etapa Lítica, meaning “The Lithic Stage”. This is the Mexican
particularistic and isolationist chronology, discussed below. It could sound
strange, it contain its own terminology without correspondence anywhere else
and it relies on questionable dates. So, what is this all about? How did we get
something like this in the academia, in the first place?

Table 2: The traditional chronological scheme in the Mexican prehistory, according to Lorenzo
1967.

!

Horizon / Period

Time interval, B.P.

ARCHAEOLITHIC

ca. 40,000 - 14,000

Lower CENOLITHIC

14,000 - 9,000

Upper CENOLITHIC

9,000 - 7,000

PROTO-NEOLITHIC

7,000 - 1,500?

José Luis Lorenzo launched this paradigmatic chronology with his book

called La Etapa Lítica en México, in 1967. From that moment and until the end
of the 20th century, it strengthened as an impregnable fortress in the minds of
Mexican scholars and almost no substantial critique has been produced against
it. It was (and largely is) simply accepted, assumed and promoted: Lorenzo
produced it, so it must be the best one. It is interesting to notice that, even if
professionals are aware of the anachronism behind this model, the same
chronology is employed in schools and museums today and still in use in texts
published in very recent years by prestigious editors (Mirambell 2001; GarcíaBárcena 2001; Lorenzo and Mirambell 2005; González-González et al. 2006).

!
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I.3.a. “La Etapa Lítica”
!

A very recent text published in an US-edited book (Bonnichsen and

Turnmire 2005) describes what we should understand by “Lithic Stage” in
Lorenzoʼs chronology, even better than the 1967 original publication:
!

The time period of the initial human occupation of Mexico is termed the Lithic

!

stage. This stage begins sometime between 40,000 to 35,000 yr. !B P , a n d

!

extends to approximately 4500 yr. B.P.; in certain regions, primarily in the

!

northern zone, this period extends as late as the end of the 18th century A.D.

!

The established cultural chronology is based upon the existence of lithic

!

artefacts, although undoubtedly, artefacts manufactured from organic materials

!

also were present. These lithic artefacts form the foundation of a technical

!

criterion, as social and economic aspects are hardly perceptible at this

!

time” (Lorenzo and Mirambell 2005: 483).

!

This paragraph is very clear, providing the time span and criteria.

However, thirty-eight years passed between Lorenzoʼs book in 1967 and this
text, published well after the first authorʼs death. Nevertheless, it is intriguing
how this cultural chronology, handling astonishing dates ranging far beyond
anything accepted scientifically in the Americas, passed through the editorsʼ
scrutiny and indulgence, allowing the perpetuation of a paradigm.
!

Interpreting Lorenzoʼs model and adopting it, another well-known author

specifies that the “lithic stage” comprises a time span extending from the very
first nomadic societies of hunters, gatherers and fishermen who entered the
Mexican territory and until they domesticated plants and settled as sedentary
communities (García-Bárcena 2001: 28). Flaked stone represents the dominant
artefact surviving from those periods and the single available data to rely on, as
the archaeological record does not yield sufficient information on the social and
economic organisation of those nomadic societies. Lithic technologies and the
distinct employment of artefacts over time form the differential criteria to
separate between the different horizons that integrate the period (Lorenzo 1967:
27). The most striking attribute of this cultural chronology is its extremely old
starting point and also the oscillating date adopted for the terminus point.
Sometimes they say the earliest occupation is set at 40,000 years ago; in other
occasions, 35,000 or 30,000 years seem to be preferred, although the shifts
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between these multiple options simply look random and are never accompanied
by any justification (cf. Mirambell 2000: 224).
!

Does Lorenzoʼs “lithic stage” have anything to do with the similar concept

launched one decade before by Willey and Phillips (1958)? The answer is: it
certainly does. Lorenzo tried to deny any significant link between his scheme
and this other “lithic stage”, insisting that his model was rather based on
Kriegerʼs proposal (1964). I think the similitudes are obvious and Willey and
Phillips 1958ʼs influence on his chronology is evident.
!

Willey and Phillips employed the same argument for the criterion used to

define and label their cultural stage: the preponderance of lithics over other kind
of materials in the archaeological record, although they admitted it was not the
most satisfactory name for a chronological period (op. cit: 79-80). Using their
words, the authorsʼ definition refers to “the stage of adaptation by immigrant
societies to the late glacial and early postglacial climatic and physiographic
conditions in the New World”. The stage “(...) covers an immense range of
rough-and-chipped-stone traditions”, people subsisted predominantly by
hunting, there is few remaining evidence of the use of animal bone and horn
and there was no visible use of polished and grinding stones. This period of
highly nomadic life left very few indicators of settlement pattern and the
archaeological record is very poor in general (idem: 80-81). Willey and Phillips
prefer to use one Lithic stage, as a compact period, although they considered it
possible to distinguish between an Early and a Later phase. The first one would
include “unspecialised and largely unformulated core and flake industries” with
a predominance of percussion flaking. The last one would show more complex
lithic techniques, the introduction of blade technologies, when fluted or non
fluted lanceolate points become characteristic.
!

In my opinion, Lorenzo founded his model on Willey and Phillips (1958),

although he dedicated a few lines to make a critique of this alternative ʻlithic
stageʼ theory. He affirmed that their classificatory system was “inoperative
because it was built at the margins of the logical thinking” (1967: 25). He argued
that the two co-authors did not prove homogeneity and constancy in the criteria
employed to define their periods, while their oldest phase (the Early Lithic) was
insufficiently analysed (something that, in my opinion, applies exactly to
Lorenzoʼs older phase).
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!

These chronological models give two different meanings to the term

ʻstageʼ: both an evolutionary phase and a cultural period. It is clear that both
Lorenzo (op. cit.) and Willey and Phillips (op. cit.) imply an evolution from
unspecialised and coarse-looking tools to increasingly sophisticated ones. But I
consider that the 1958 proposal has two advantages over the Mexican version.
The first one is that it is not that particularistic and regionalistic as Lorenzoʼs.
Willey and Phillips seem to refer to realities applying to the entire continent,
while Lorenzo explicitly defines his stage only for Mexico. The second
advantage is that the US authors do not give tentative dates for their stage, they
donʼt force it into a predetermined belief. On the other hand, Lorenzo went far
beyond any scientifically known or accepted early dates for the human
occupation in the Americas in the 1960ʼs.
!

Archaeolithic

!

The Arqueolítico (Archaeolithic) is the first phase in this cultural history

model and the oldest one. Its time range fluctuates between authors, without
any stated justification. In the original publication, Lorenzo set its beginnings at
around 25,000 years B.P. (1967: 28). Radiocarbon or calendar years?, one
should ask. Later texts strangely increased the age of the supposed earliest
human occupation in Mexico to 30,000 years B.P. (Serrano and Nuñez 2011:
186), 35,000 years B.P. (Mirambell 2000: 236), 34-33,000 years B.P. (Mirambell
2001: 47) and even 40,000 or 35,000 years (Lorenzo and Mirambell 2005: 483).
In most publications, this period ends at 14,000 years B.P., although the authors
never provide an explanation for that preference (Lorenzo op. cit., Mirambell
2000, García-Bárcena 2001, Faulhaber 2000, Lorenzo and Mirambell op. cit.).
Occasionally, the ending point may be found at 9,500 years B.P. (Mirambell
2001: 47; García-Bárcena 2001: 29). All these dates are never specified if
radiocarbon or calibrated years, so they are presented here just as “years
before present”.
!

Lorenzo wrote that he had taken the term from a text by Morgan (1947:

79-80), from a part dedicated to the “archaeolithic industries of Europe”,
referring to the Upper Palaeolithic. The term did not meet much acceptance in
the Old World, but he found it appropriate for a first phase of cultural presence
in Mexico (Lorenzo op. cit.: 27).
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!

The Archaeolithic was characterised by crude and simple stone artefacts,

flaked by direct percussion, employing exclusively stone hammers. Large items
displaying incipient bifacial techniques did exist, large flakes were common
together with a variety of scrapers, choppers, chopping tools, retouched
denticulate tools, but the specialisation was minimal. Lithic typology was
extremely reduced, the “Clactonian” technique may be recognised in various
artefacts (sic!) and the stone projectile points were missing, as also did the
grinding stone implements. The main subsistence practice was hunting and no
direct indicators of gathering can be found in the archaeological record,
although they may have perished; the same happened to spear points and
other artefacts made of organic materials (Lorenzo op. cit.: 28; Lorenzo and
Mirambell op. cit.: 483; Mirambell 1988: 315, 2001: 47).
!

The first inhabitants who generated this horizon represented a low

demography, reflected in a reduced number of settlements and camps, most of
them difficult to discover, due to their shallow character in the space and
because many are buried under thick sediments or were looted and
transformed through several processes along their depositional history (GarcíaBárcena 1988: 334). Lorena Mirambell, who for many years co-authored
Lorenzoʼs publications, assumes that those first colonisers came from Asia and
affirms that “it is sure” their material culture resembled lithic industries from
northeastern Pakistan, 35,000 years old materials from Japan and artefacts
from the Superior Cave at Zhoukoudian (Mirambell 1988: 316).
!

When he first defined the Archaeolithic, Lorenzo (op. cit.) based it on a

brief list of sites of supposedly old age: the Diablo Complex in the Tamaulipas
caves excavated by MacNeish (1958), elongated bifacials on the shores of the
Chapala Lake (Arnold 1957), the Teopisca industry in Chihuahua (unpublished
materials from the INAH archives) and the Chimalacatlán cave in the state of
Morelos (Arellano and Müller 1948) (see Fig. 2, for the political division of the
country). These are all the examples of “concrete” finds that Lorenzo employed
in order to justify the existence of an Archaeolithic phase. Curiously, he showed
much more criticism than his followers, refusing to include controversial
examples at that moment, such as Tequixquiac and Valsequillo (Lorenzo op. cit:
30). Later, Mirambell (2000: 236) added new finds from different sites, such as
Tlapacoya, El Cedral, Teopisca in Chiapas and Barranca de Caulapan in the
Valsequillo Reservoir, where Irwin-Williams explorations produced a scraper
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dated with molluscs at 21,850 rcybp; but the actual evidence or dates are not
discussed. García-Bárcena (2011: 29) added even more examples to this
phase. Accepting the supposed hearths at Tlapacoya and Cedral and the
obsidian blade at Tlapacoya as having an Archaeolithic age, he included the
male skulls from Chimalhuacán and Balderas Underground, giving them ages of
33,000 and 17,000 years, respectively; perhaps in calendar values. Based on
previous publications already mentioned here, Serrano and Nuñez (2011: 186)
perpetuated the paradigm, without any critique, assuming the objective
existence of sufficient evidence to support the validity of the Archaeolithic
phase: open camps, caves, human remains, lithic materials. An intriguing
certainty when the entire academic community in the Americas is continuously
searching for a minimum of secure evidence for a pre-Clovis (or “older-thanClovis”) occupation.
!

Commenting on the margin of Lorenzoʼs model, Bryan and Gruhn (1989:

91) agreed with the chronological scheme, considering that the Archaeolithic
“was divisible into a lower substage without bifaces and an upper substage after
the innovation of bifacial flaking”. This idea does not appear in the Mexican
definitions of the period, being closer to Willey and Phillips (op. cit.: 85), who
wrote about “a possible early percussion stage of stone technology”. These
authors, as commented earlier, think that there is a possibility to distinguish
between an earlier and a later phase of the Lithic Stage, but they do not
adventure into basing the separation on unsustained data. They quote Krieger
(1952, 1956), who had pleaded for a pristine cultural stage defined exclusively
by percussion techniques and crude lithics, using as an example the
discoveries from Tequixquiac. Unlike the Spanish-born prehistorian and his
followers, Willey and Phillips wrote: “(...) it nevertheless remains a fact that the
evidence in the form of artefacts associated with these remote cultures is
insufficient to support the assumption of a prior state of percussion
technology” (ibidem).
!

Cenolithic

!

The Archaeolithic is followed by Cenolítico (Cenolithic). As specified by

Lorenzo himself (op. cit.: 27-28), the name was invented by Manuel MaldonadoKoerdell, who originally used it to refer to all the pre-ceramic industries of the
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continent. The time range comprised in this chronological period is set between
14,000 and 7,000 years ago (Faulhaber op. cit.; Serrano and Nuñez op. cit.;
Mirambell 2000), although Lorenzo had established its commence at only
12,000 years ago (op. cit.: 30-31). As usual, the authors never specified if those
were calendar or radiocarbon years, nor the criteria for delimiting the beginning
and the end of the period. Lorenzo proposed two subdivisions of the period: the
Inferior (Lower) Cenolithic and the Superior (Upper) Cenolithic.
!

Lower Cenolithic

!

The internal division of the Cenolithic is confusing and looks rather

arbitrary. This phase is said to last from 14/12,000 B.P. until 9,000 B.P. by most
authors (Mirambell 1988; Lorenzo and Mirambell 2005). But the creator of this
cultural chronology pushes it up to 7,000 B.P., leaving no space for an Upper
Cenolithic (Lorenzo op. cit.: 30). No genetic relationship is assumed between
this and the previous period.
!

Supposedly, the characteristic traits of this phase are the following: the

appearance of flaked stone projectile points; the points show better finish,
principally fluted and lanceolate in shape; bifaces display pressure retouch;
flaking was done also by soft hammers; blade technology and prismatic
pressure blades became more common; indirect percussion started to be used;
some types show grinding on bases and corners; stemmed points made their
appearance, without barbs and the stem may be fluted (such as the “fishtail
points”); no clear evidence of grinding stones was available yet. Clovis and
Folsom technologies are put together in this phase (ibidem; Mirambell 1988:
316; Lorenzo and Mirambell 2005: 483-484). From the point of view of the
subsistence, people relied heavily on hunting, but Lorenzo completely rejected
any sort of exclusive preference for the big mammals, such as mammoths, as a
mean of life. His argument was that the survival of small groups of hunters
should not be endangered by continuously exposing themselves to lifethreatening situations like hunting large proboscideans (1967: 31).
!

If we were worried about the scarcity of sites showing very early human

presence in North America, Lorenzo and followers did not seem to have that
problem: the list of sites used as examples for the Lowerr Cenolithic is
shockingly long. The 1967 book enumerates these: San Joaquín, (Baja
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California Sur; Aschmann 1952), Guaymas (Sonora; Di Peso 1955), La Mota
Samalayucan (Chihuahua; Aveleyra 1961), Rancho Colorado (Chihuahua, Di
Peso 1965), La Chuparrosa, (Coahuila; González-Rul 1959), Puntita Negra
(Nuevo León; Epstein 1961), Weicker Ranch (Durango; Lorenzo 1953), Cueva
del Diablo (Tamaulipas; MacNeish 1958), La Perra cave (Tamaulipas, MacNeish
1958), San Nicolás (Querétaro; Irwin-Williams 1963), San Marcos (Jalisco;
Lorenzo 1964), Ixtapan (state of Mexico; Aveleyra and Maldonado 1953),
Hueyatlaco-Valsequillo (Puebla; Irwin-Williams 1965), Coxcatlán Cave (Puebla).
Several of these sites produced fluted points, mainly isolated finds on the
surface (for the geographic distribution of the Mexican States, see Fig. 2).
!

Lorenzoʼs list could be considered appropriate for his intentions to justify

the existence of the phase contemporary with the Clovis, Folsom and Plainview
traditions. Nevertheless, Mirambell, three decades later, exaggerated the
controversy and amplified the list to 33 sites supporting an early human
occupation during the Lower Cenolithic (2000: 244). Only ten of them coincide
with Lorenzoʼs list, all the other being included unexplainably, without a minimal
discussion of arguments or dates, without any specification of the evidence. To
enumerate some (excepting those mentioned above), Mirambellʼs list includes
new examples for the states of Sonora (El Plomo, Sásabe, La Plaza, El Bajío,
Huásabas, Pozo Valdés, Los Janos, Cerro Izabal, Rancho Pimas y Aigame,
Tostiota, Las Peñitas, Cerro Prieto), Baja California (Chapala), Nuevo León (La
Calzada), Jalisco (San Sebastián Teponahuastlán, Zacoalco), Hidalgo (Cueva
del Tecolote), Federal District (San Bartolo Atepehuacán), Tlaxcala (San Juan
Chaucingo), Oaxaca (Cueva Blanca, Guilá Naguitz), Chiapas (Los Grifos
Cave). Many of these sites never appeared again in the literature, nobody
published any sort of direct or indirect dating of materials, nor detailed lithic
studies. Their employment as examples to define a chronological period is not
justified, but their effect on the perpetuation of the paradigm was immense.
!

Upper Cenolithic

!

The reader will notice that, when speaking of the traditional Mexican

prehistoric chronology, the same bibliographical references appear over and
over again. This is not because of a lack of coverage of the appropriate
literature, but because of the fact that only those authors ever dealt with the
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issue in a manner that would define the discussion. All the other archaeologists
usually just accept the information the authority provided.
!

The Upper Cenolithic is a short period that seems to separate Late

Pleistocene-Early Holocene cultures from the properly speaking Holocene ones
of the Proto-Neolithic. Its timing is speculative and varies between authors.
Lorenzo situates it between 7,000 and 5,000 years ago (op. cit.: 32), while
Mirambell oscillates between two alternative: 10,000 - 7,000 B.P. (2000: 246)
and 9,000 - 7,000 (Lorenzo and Mirambell op. cit.: 484).

Fig. 2: The political organisation of Mexico and the disposition of the States (modified from
www.d-maps.com).

!

This phase initiated with the extinction of megafauna and a shift towards

increased consumption of gathered plants; the first steps towards domestication
were made then (Lorenzo op. cit: 32). Controlled gathering and incipient
agriculture envisages a variety of plants, such as squash, peppers, maize,
amaranth, avocado, beans. Hunters went after smaller game, like deer, hares,
etc. In this period, “a great variety of lithic artefacts are present”. Leaf-shaped
projectile points still persist, but stemmed types are more common. Settlement
patterns show an increased occupation in caves, rock-shelters and open
camps. The first grinding stones (called metates in Mexico) made their
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appearance and the processing of grains became the main focus in the
subsistence activities (ibidem; Mirambell 2000: 246; Lorenzo and Mirambell op.
cit.: 484).
!

To illustrate the period, Lorenzo employed about a dozen sites: San

Isidro (Nuevo León), Cueva Espantosa (Coahuila), Presa Falcón (Tamaulipas),
San Nicolás (Querétaro), Cueva del Tecolote (Hidalgo), Cueva del Texcal
(Puebla), Mitla (Oaxaca), Santa Martha (Chiapas). He also included human
remains, such as the Tepexpan Man, the skeletons from Texcal, Tecolote Cave
and Peñón III. As happened with the previous chronological interval, Mirambell
(ibidem) added a richer amount of sites, whose chronologies are poorly known
and the image turned confusing again.
I.3.b. Alternative chronologies
!

As said by a fellow archaeologist, Lorenzoʼs chronological model

“influenced whole generations of prehistorians, both conceptually and
semantically” (Cassiano 1992: 105). His proposal defined many decades of
research in the field and divulgation texts for the general public, while the
archaeology museums religiously keep using this long established paradigm.
Bryan and Gruhn (1989: 84, 94) sympathised with the model, considering that,
taking into account the independent development of the “American Palaeolithic”,
“Lorenzoʼs suggestion deserves serious consideration”.
!

There is another well-known author who proposed a similar scheme for

the Americas, employing similar terminology. Irving Rouse (1976) elaborated a
model composed by three cultural stages: Lower, Middle and Upper Lithic. The
first interval is an equivalent for the Eurasian Middle Palaeolithic and it is
marked by the manufacture or irregular flakes trimmed only on their edges and
the lack of clearly diagnostic artefacts. The Middle Lithic contains cultures
elaborating bifacial projectile points and synchronises with the Middle Stone
Ages in Africa. The Upper phase, similarly to the Eurasian Mesolithic, relies on
microliths and microblade technologies. The interesting aspect with Rouseʼs
model is that it utilises Mexican examples to construct the proposal. He actually
writes: “(...) we encounter no further Early Lithic remains that meet our
standards of reliability until we reach Mexico” (idem: 601). Those examples are
Valsequillo and Tlapacoya, assumed as the most reliable data, in spite of
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acknowledging the poor information available. Rouse used these two sites to
propose a unitary complex characterising a Mexican Lower Lithic: the
Valsequillo 1 complex, which is supposed to continue into a Valsequillo 2
complex during the Middle stage.
!

There are not many chronological models proposed from the inside of the

Mexican prehistoric school. Cassiano (op. cit.) elaborates a discussion about a
few of them and notices that the authorsʼ intentions were to establish a sort of
ʻboxesʼ or ʻdrawersʼ forcing the archaeological evidence, rather than seeking
explanations for social and historic processes. However, other existing
chronological proposals present little interest for the topic in discussion.
!

And yet, there is one which could deserve attention. It belongs to Julio

Montané (1988), a Chilean refugee who lived most of his professional life in
Mexico and worked for many years in the INAH regional centre of Sonora. This
archaeologist proposed an alternative chronology that had the potential to
become an everyday tool for the Mexican prehistorians and even at a
continental level. Unfortunately, his model never transcended beyond his
publications and was not adopted by the wider academic community.
!

Based on the American terminologies employed north of the border,

Montanéʼs chronology includes the following phases: Lower Paleoindian, Middle
Paleoindian and Upper Paleoindian, succeeded by the Archaic. This is the only
proposal coming from Mexico that used terminology which was familiar to the
US specialists. Montané never handled dates, he never suggested ages for his
periods. His Lower phase refers to times before the classic Paleoindian in the
United States, meaning potential pre-Clovis occupations and it could
correspond to Lorenzoʼs Archaeolithic. The American Paleoindian (centring on
Clovis and the fluted traditions) is equivalent here with the Middle Paleoindian.
As already known, Sonora is the richest region in Mexico from the point of view
of the Paleoamerican discoveries, due to its immediate vicinity to Arizonaʼs socalled Clovis cluster (including sites like Murray Springs, Lehner and Naco). In
consequence, Montané insisted more on this period in his descriptions. The
Upper stage equates the passage from the Pleistocene to the Early Holocene
and could be an equivalent of the Late Paleoindian in the Unites States. For the
Lower Paleoindian, the author admitted that data was very scarce and its
existence was rather supposed than actually assumed.
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I.3.c. Comments
!

To start with a concluding remark, under the evidence provided by the

review presented above, there is no reliable chronological model, at the
moment, for the prehistory of Mexico. The traditional scheme created by
Lorenzo and blindly and uncritically promoted for decades by generation after
generation of archaeologists, can no longer be considered of utility for the study
of the earliest periods of human occupation in Mexico. When it was first
published in 1967, very little data existed about the Pleistocene cultural and
environmental realities. Even the most important sites posteriorly considered as
the main candidates for very old ages (Tlapacoya and El Cedral) were
excavated years after that. So, the only possible candidates for the justification
of an Archaeolithic stage with its time depth did not play any role in the initial
definition of the scheme. When these sites finally entered the corpus of data
and more and more information came from other investigations, the
chronological scheme never adapted to the development of the archaeological
knowledge. It simply turned into a dogma. !
!

The long list of sites used as a backup for the legitimacy of the ʻlorenzianʼ

model does not represent a realistic image. Their inclusion is merely
speculative, especially for the Archaeolithic. There are no specialised studies
published on those sites, although a monograph of El Cedral is just being
published (Mirambell, in press). They hardly appear in any text of the
professional literature, most of them represent surface materials and there are
no reliable radiocarbon dates to justify such an association between all those
localities and extremely old dates. The dates employed in the chronological
model are rarely clarified if referring to radiocarbon or calendar years. The
separation between the distinct chronological subdivisions is arbitrary and more
guessed than scientifically founded. There is not a single word to explain why
the Archaeolithic ends at 12,000 or 14,000 BP., what that border means in terms
of cultural manifestations, geo-environmental data or radiocarbon dating. The
criterion declared in the mentioned publications (the difference in lithic
technologies) is not sustained by the existing evidence. In the first place,
because there is absolutely no scientific proof for the alleged age of the
artefacts considered representative for the Archaeolithic. The final date of the
Cenolithic phase at 7,000 B.P. is arbitrary and incongruent with the
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archaeological reality. The Lower phase mixes all the Paleoamerican lithic
traditions in the same box; the Transition between the Pleistocene and
Holocene becomes completely deleted, leaving no place for discussions about
the relevance of climate changes, subsistence adaptations and cultural
responses for the construction of cultural historical chronologies.
I.4. The terminology
"

This subchapter is necessary, considering that the issue treated in it may

have important political implications. It is crucial to emphasise a strategically
relevant aspect about the terminology that could or should not be used in
Mexican writing. In Mexico, the word indio (“Indian”), referring to the indigenous
populations, is largely considered an offence. Employed for centuries as a
synonymous of social and race inferiority by the Spanish chronicles and
Colonial documents, the term acquired an unpleasant hue for anyone who
hears it. The millions of inhabitants of indigenous origin still speaking native
languages never adopted the term “Indian” as part of their identity, contrary to
what happened at some point with the Native Americans in the United States in
their relationship with the wider public. Native nations of Mexico consider it a
reminiscence of the racism dominant during the Spanish occupation, which
propagated into modern times as a pejorative term. As a matter of respect for
the native populations, archaeologists in Mexico do not use the word indio or
any derivate concept. It is an attitude that I agree with. This is one of the
reasons why Montanéʼs chronological model would have never gained much
acceptance among local scholars.
!

According to Bonnichsen (1999b: 2), the term “Paleoindian” was first

introduced by Frank Roberts in 1935 and implies links between the Pleistocene
and the Holocene. As Bryan and Gruhn (1989: 83) showed, the term has been
widely used in a variety of senses. Most commonly, it stands for “specialised big
game hunting with lanceolate stone projectile points”, but it has also been used
in an evolutive sense, for previous stages of development preceding the
Archaic. In Mexico, the term has seldom been used in academic writing. As
seen above, Montané (1988) proposed a chronological scheme based on this
concept. Before that, Aveleyra (1962) had already intended the definition of a
“Paleoindian phase” in Mexican prehistory. This author included in it all those
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finds and localities belonging to nomadic hunters of extinct fauna who are
chronologically confined between the limits of the Upper Pleistocene (idem: 10).
!

The term ʻPaleoamericanʼ was first proposed by Suhm, Krieger and Jelks

(Suhm et. al. 1954) and much later re-introduced as a common term in the
archaeological terminology by Bonnichsen, as explained in one of his later
publications (1999b: 2). It was considered to be a neutral and “a more
descriptive geographical term”, without any political implications similar to those
related “to determine descendant and affinity relationships” (ibidem). In
Chattersʼ opinion (2010: 54), Paleoamerican refers to “any humans predating
8,000 radiocarbon years BP (ca. 10,000 calBP), associated with cultures
identified as Paleoindian, Early Archaic, or Paleoarchaic”.
!

González-José et al. (2005: 772) discuss a comparison between the two

terms and the concepts behind them. In their opinion, “Paleoamerican” refers to
archaeological remains that present “a generalised morphology” which
particularise them when compared to modern Amerindians and supposedly
genetically-related groups, such as Eastern Asians. Actually, they prefer to
employ the term merely in bio-archaeological contexts, in reference to
characteristic traits of skulls and skeletons. On the other hand, “Paleoindian”
has merely a cultural and chronological connotation, referring specifically to
hunter-gatherers who lived during the Late Pleistocene-Early Holocene interval.
!

Bryan and Gruhn (1989) were active supporters of the employment of the

term Palaeolithic for the earliest American prehistory, on a continental level.
They consider that cultural relationships between the earliest inhabitants of the
Americas and the Old World would justify the validity of the term for early
American prehistory. They affirm that, if the specific phases of cultural
development always imply a sort of evolutionary process in their terminology,
the word used to define the early human presence in the New World must be as
general as possible. The co-authors adopt Lorenzoʼs scheme and plead for an
open equivalence between an American Lower Palaeolithic and Archaeolithic,
on one hand, and between the American Upper Palaeolithic and Cenolithic, on
the other hand.
!

In my opinion, the use of the term Palaeolithic for the American case is

possible. Nevertheless, the data is still confusing and poorly studied for the
particular case of Mexico. The term to be finally chosen for that purpose should
be used for the entire continent, or at least for North American continent as a
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whole and Mexico is part of it. This would be healthy if one wanted to stop the
particularism and artificial separation on methodological and epistemological
grounds between what happens in the United States or Canada and what
happens in Mexico. For the case of Mexico, at least for the moment, the use of
the word Palaeolithic would be relatively dangerous. In the first place, because
it would increase the a priori “faith” in an Archaeolithic phase, whose objective
existence is not supported yet by the available data and would set more
obstacles in front of the efforts to reduce dogma and increase scientific
objectivity. Speaking, as Bryan and Gruhn (op. cit.) did, of a Lower Palaeolithic
as an equivalent of the Archaeolithic, would give the impression that the
archaeological record in Mexico really yielded artefacts resembling a proper
Lower Palaeolithic technology like that in Europe or Asia. There may be such a
phase of pre-Clovis age on the Mexican territory and everybody would be happy
to find it. Unfortunately, the sites, the artefacts and the dates do not entitle us to
consider it a coherent reality so far. In consequence, the employment of the
term Palaeolithic for the American early human occupations should be
considered with serious precaution.
!

I disagree with the conceptual separation between ʻPaleoindianʼ and

ʻPaleoamericanʼ in the form proposed by González-José et al. (op. cit.) and
mentioned above. That complexity is unnecessary and it would only increase
the confusion and obstruct the international dialogue even more. Scientific texts
should be easy to translate between English and Spanish and vice-versa,
through the employment of common and easily recognisable terminology, while
the use of confusing terms, based on circumstantial criteria, would not bring any
help. Additionally, the term Paleoindian, as stated above, might cause animosity
among specialists and general public in several Latin American countries.
!

The intention here is not to invent a new name, nor to adapt terminology

used in other parts of the world. The most appropriate word to define the
periods of the earliest human occupation in the Americas would be Pleistocene;
Pleistocene archaeology, Pleistocene cultures, etc. The problem is that the end
of the Pleistocene and the beginning of the Holocene is still in debate and the
decision must come in the future from an agreement between archaeologists,
palaeoclimatologists, palaeoenvironmentalists, palaeontologists and so on (see
Chapter XI). That would be the ideal scenario, because it would finally set the
earliest human cultures into a chronological framework, congruent with the
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realities of the planet during the complex pass from the Pleistocene to the
Holocene. For the moment, the use of “Pleistocene cultures” should await for a
better dialogue between disciplines. In my opinion, at this stage of our
knowledge, the term Paleoamerican is the only one suitable for our purposes. It
refers to an ancient phase of human culture on the continent and it avoids the
political or racist implications of terms like “Indian”. !
I.5. The archaeological data
!

In order to evaluate what we really know about the objective evidence of

an early human presence in Mexico, a close look at the archaeological data is
required. The literature survey (APPENDIX 1) indicated a relative abundance of
discoveries all over the Mexican territory, many of them assumed of very old
ages. However, there is a serious discrepancy between what the publications
say and what we really know about the topic, objectively. The lucid scientific
scrutiny and the critique were not the main attributes of the older publications on
those latitudes. Nevertheless, only the published data is analysed here. No
intentional intent of digging into old archives and manuscripts has been made.
The reason is simple: academically, the data exists only if it was published. If
archaeologists preferred to keep important data for themselves and not publish
it, or if they preferred to await for more propitious times for its annunciation, then
that data does not exist from the scientific point of view and cannot have a place
in this discussion.
!

This subchapter goes through the available published information,

organising it into six large categories: a) the models handled to describe and
explain the earliest entrance and dispersal of human groups throughout the
Mexican territory; b) the sites: what the surface explorations and excavations
really tell about the earliest human presence scientifically documented for
Mexico; c) the lithic types: controversies, interpretations and confusions that
float around the corpus of stone artefacts; d) the human remains: what skeletal
remains are available in Mexico and which are scientifically proven old enough
to contribute something to the discussion; e) the megafaunal remains: which
discoveries are relevant from the point of view of human agency, which of them
yielded any indicators of human presence in Pleistocene times; f) the
palaeoclimatic and palaeoenvironmental data from the most reliable studies.
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!

Taking into account that, during the development of Mexican prehistoric

research, much data has been too easily and uncritically involved into the
debate on the earliest human occupation, a very strict criterion is demanded.
Only those discoveries that show no doubt of cultural presence datable for the
Late Pleistocene and Early Holocene will be considered as evidence sitting at
the base of our current knowledge. That means: clear stratigraphic context,
clear association between artefacts and animal remains, human-made nature of
objects assumed as artefacts, diagnostic artefacts that can be included into
accepted typological taxa and, above all, dates obtained through scientific
methods and not considered dubious or wrong by peers. These criteria are part
of the common sense, they are not necessarily borrowed from the bibliography,
although almost identical suggestions can be found in the American literature
(Haynes 1969, Waters 1985, in Sánchez 2001: 120). It is very difficult for the
archaeological record to accomplish with such demand of certainty. But,
considering that Mexican Paleoamerican archaeology is much too rich in
controversial and doubtful data, in a priori assumptions and fake images, strict
criteria must be established and all data has to be analysed and depurated.
!

Recently, Guadalupe Sánchez wrote: “The narrative of the First

Americans is still a very speculative stage, although some narratives are more
stable than others” (Sánchez 2010: 21). In her diagnosis, for the case of
Mexico, this branch of archaeological record is “poorly known and somewhat
confusing”, and there is “no convincing evidence that Mexico was inhabited
before 10,000 years ago” (idem: 17, 82).
I.5.a. The early peopling models
!

There are no proper models for the peopling of America and particularly

of Mexico elaborated by Mexican authors or by other authors based on Mexican
data, as can be understood from the explored literature (APPENDIX 1). There
are only opinions, theorisations and assumptions about the topic, expressed in
the context of other discussions. A brief consideration of the existing positions
about the initial peopling as a process would help in the appreciation of the
archaeological data to be analysed. What we have are fragments of potential
models that can be rescued independently from a series of limited publications
that go slightly beyond mere empirical approaches. Authors write about a series
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of topics that, if put together, could play the role of models. They write about
possible penetration routes to the continent, penetration routes to the Mexican
territories, processes of subsistence and dispersion of the nomadic groups and
the dates of the first arrivals.
!

In his publication of 1967, Lorenzo wrote that the geographical shape of

the Mexican part of the continent would have opened the access through the
northern highlands and coastal plains to a variety of groups, simultaneously,
displaying a variety of cultural traditions adapted to distinct environments. This
idea of great cultural and somatic diversity remained a central one in the
Mexican theoretical writing (cf. Corona 2010). The funnel-shaped territory would
have “forced” distinct cultures to fusion gradually during their movement to the
south and create new manifestations and adaptations (idem: 25). Mexicoʼs
geographical position is viewed as an advantage by González et al. (2006: 68).
In their opinion, early settlers could have passed through the territory either
from the north, after crossing the Bering Strait, or from the south, in case of
pristine peopling through South America. González-Quintero (1974: 16) thinks
that the movement of the earliest inhabitants through Mexico followed specific
distributions of plants. In his view, the first two and earliest routes entered the
California Peninsula in the northwest and then along the Pacific Coast of
Sonora and southwards, exploiting sea resources. The third and last route
penetrated through the Northern Highlands, motivated by the grassland
ecosystems and their high content of big game, finally reaching the Basin of
Mexico. Avila (1988) thinks that initial groups came from eastern North America,
entering Mexico trough what today is the territory of the northeastern states of
Tamaulipas, Nuevo León and Coahuila.
!

Again, the chronological dimension of the original peopling resulted more

attractive to Mexican writers. Lorenzo (1990: 20-21) proposed three stages of
penetration into the continent. The first possible one occurred as early as
65,000-45,000 years ago; the second one happened between 35,000 and
10,000 years ago; the third refers to the arrival of nomadic populations at
southern latitudes, including Basin of Mexico, by 15,000 years ago. The reader
now may ask: how do this model of peopling get along with the chronology of
the Lithic Stage proposed by the same author? It has never been explained.
!

Considering that the glaciers were actually still closed over Western

North America until quite late and masses of ice must have blocked efficient
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demographic movements along the Pacific coast during the Late Wisconsin
stadial, Mirambell proposed that the earliest entrance through Beringia must
have occurred as early as 70,000-60,000 years ago, “solving” the problem.
First, nomadic hunters must have reached Mexican latitudes around 35,000
B.P. (Mirambell 2000: 224, 228). Similar early ages for the initial arrivals,
oscillating around 35-30,000 years B.P., are used by several other authors from
inside the traditional Mexican school (García-Bárcena 1988: 333; Bryan and
Gruhn 1989: 81; Manrique and Villanueva 1997: 41; Faulhaber 2000: 24-25;
Pompa y Padilla and Serrano 2001: 38; Corona 2010: 77).
!

Bryan and Gruhn (op. cit.) have long acted as supporters of the great

antiquity of humans in the Western hemisphere and showed enthusiasm for the
appreciable ages claimed for different sites across Latin America, including
Mexico. Their proposals have always highlighted the need for a multilinear
evolutionary approach when dealing with material culture. Concerning the
peopling of the continent, they insisted that the available empirical data did not
sustain the idea of a late entry at the very end of the Pleistocene. In their own
words, “scholars fixed on an old model can only ignore new evidence, or devote
unproductive efforts to explaining it away” (idem: 95). They were originally
referring to the “Clovis-first” theories that stated that the Clovis people were the
first ones to step into the New World (see Chapter II). Nevertheless, their
warning is perfectly applicable the other way round, for those who a priori
assume extremely old presence without scientific support.
!

Commenting on the differences between the Paleoamerican presence

and early peopling in the United States and Mexico, Sánchez (2001: 129-130)
looks at the environmental particularities, affirming that the extensive lake
system in the Mexican Plateaus provided “an oasis-like environment” for
Pleistocene animals. The archaeological association between extinct
megafauna and tools is restricted to the Clovis culture in the US, while further
south it shows a wider cultural presence in similar contexts, with a more diverse
manifestation of artefacts, including several types of non-fluted points.
!

Bate and Terrazas (2006) clearly point out at the traditionalism,

exaggerated empiricism, at the lack of theoretical-methodological debates and
the predominance of historical particularism in Mexican prehistoric studies.
They lament the fact that the modernisation in archaeology only occurs in the
technical field and only in relationship to obtaining more empirical data, leaving
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the elaboration of models aside. In their opinion, there are no true theories
about the process of early peopling of the territory and most proposals maintain
the character of conjectures about ʻwhoʼ, ʻwhenʼ and ʻwhereʼ (idem: 26, 38).
!

However, there are some attempts of theorisation about social and

economical aspects of the earliest hunters. The leading authors mentioned
several times now, Lorenzo and Mirambell (1986b; Lorenzo 1967; Mirambell
2000), continuously considered that the subsistence patterns of prehistoric
hunters went far beyond a supposed dependancy of large mammals, an idea
promoted now by Sánchez (2010). Montané (1988: 84) wrote that, when
humans entered the continent, “the social history of America began”. From that
moment, the historical development of humans in America was divergent (from
the point of view of the links with their ancient roots), as it developed particular
cultural forms. But, the social development remained convergent, in the sense
that it kept the essential content of societies, whose internal laws should have
expressed through indicators visible in the archaeological record.
!

The discussion provided by Cassiano (1992) is among the few ones that

try to deepen into the available models and comes with observations and
critiques. In his interpretation, the peopling as a social-cultural phenomenon is
“the spatial transference of an entire population or the segment of it with
reproductive, biological and ideological capacity” (idem: 107). The peopling, he
says, is determined by a series of factors, such as technological development,
social development, time, demographic increment, physical obstacles and
political barriers. He considers that the few models of peopling proposed for
Mexico do not focus much on social factors that influence the demographic
movements and rely mechanically on reduced causality related to searching
food and adapting to gameʼs spatial behaviour. These models often limit
themselves to justifying the presence of ʻdiagnosticʼ elements, like certain
projectile point types and deny the possibility of analogous and parallel
developments (ibidem). However, Cassiano considers that the evidence
provided by radiocarbon dates in favour of the pre-15,000 B.P. peopling of
Mexico is “uncontroversial”. But, he has the merit to ask a very important
question which sits at the very core of the Mexican debates: why, during the 15
or 20,000 years of human presence between the supposed early peopling and
the appearance of Clovis manifestations, the demography did not increase
significantly enough to leave more traces in the archaeological record?
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I.5.b. The sites
!

The data here is organised into two levels: by region and by site.

Regional discussion is the main approach of the sub-chapter and, for each of
the geographical regions, the most relevant sites are briefly discussed and
conclusions are drawn when appropriate. The following regions of the country
are represented in the discussion: Central Mexico (including not only the Basin
of Mexico, but the surrounding areas containing important sites, such as those
from the States of Mexico and Puebla), Central-North (including the states of
Hidalgo, Querétaro, San Luis Potosí, Zacatecas), Northwest (mainly Sonora,
but including also the Baja California peninsula), North-East (Tamaulipas,
Nuevo León, Coahuila), Eastern Coast (Veracruz), Occident (western regions,
mainly the state of Jalisco) and the South-Southeast (Oaxaca, Chiapas and the
Yucatan Peninsula).
A. Central Mexico

Fig. 3: Central Mexico, containing territories around the Basin of Mexico.
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!

This is the core region of the country, in the Central Highlands, around

Mexico City, defined by the enormous endorreic basin known as La Cuenca de
México (the Basin of Mexico) (Fig. 3). It is an active tectonic and volcanic area
and it belongs to the Transversal Volcanic Belt that goes in east-west direction
across the highlands and cuts the southern parts of the two Sierra Madre
mountain chains. Central Mexico is a geo-cultural concept that includes areas
beyond the limits of the Basin itself. This region has always been presented as
the richest in archaeological finds related to Early Man problem. Divulgation
texts, text books, documentaries and museum charts, all still present the Basin
and its surroundings as the crucial keystone for understanding the peopling of
Mexico. Curiously, the reality is very different and, as pointed out by Cassiano
(1992: 120), in spite of all the controversial but famous finds, there is scarce
evidence for the presence of human groups by the end of the Pleistocene.
Then, where did the impression come from? Only a few sites are viable
candidates for a possible answer.
Tequixquiac
!

This site, located in the north of the Basin (Fig. 11), was the first locality

to yield, in 1870, an archaeological find potentially related to a very early
presence of humans: the carved bone extracted from the Late Pleistocene
Upper Becerra Formation (Bárcena 1882 [1987]; Chavero 1887 [1987];
Aveleyra 1965; cf. APPENDIX 1). The extinct camelid pelvis bone was
sculptured, while still fresh, in the form of an animal head, through an artistic
modification of its natural contours. There were never official reports for the
discovery, and the actual bone is missing, too. Bárcena (op. cit.) saw it and
considered it clearly carved by human hand. Another archaeologist who
personally did an expertise on the bone (Aveleyra op. cit.) also considered it as
authentic and provided a substantial list of arguments in favour of its
authenticity and antiquity (Aveleyra 1962: 55). Two authors doubted its artificial
nature. The first one was Bishop Francisco Plancarte y Navarrete, back in 1923
(Aveleyra 1965: 264). The other one was Don Pablo Martínez del Río (1936
[1987]: 79) who called attention to the fact that, during the same construction
works, many other bones, decorated ceramics and more recent artefacts were
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found, leaving serious doubts on the age of the carved bone. Under these
circumstances, Tequixquiac should be discarded as evidence.
Valsequillo
!

The long story of discoveries in the Valsequillo reservoir is discussed in

detail in APPENDIX 1. The aim here is to conclude if there is any unequivocal
evidence for a serious antiquity of humans in Central Mexico, reflected in the
internally disconnected corpus of data from Valsequillo. This legendary site,
located south of Mexico City, near Puebla (Fig. 11), is conformed by four
different localities: Hueyatlaco (the most important one), El Mirador, El Horno
and, at certain distance, Barranca de Caulapan.
!

Among the oldest discoveries at Valsequillo were those mysterious

human skulls found, apparently, by looters; one in the 19th century and the
other one in the 1960ʼs-1970ʼs (Steen-McIntyre 2006; González et al. 2006).
They are both destroyed now or missing and it is not sure that they ever
existed. So, this supposed “evidence” remains completely out of discussion.
!

Juan Armentaʼs finds were realised in uncontrolled situations, as an

amateur: surface collecting, animal remains and lithic specimens eroding out of
gully walls, etc., without sufficient documentation on the field. Three of his
discoveries are better known: the mastodon leg bone with an embedded flint
artefact; the apparent stratigraphic association of a flake and a proboscidean
tusk; and (the most controversial) the incised mastodon pelvis with supposed
drawings of animals, including the contour of a Rhyncotherium (gomphothere)
head (Armenta 1959, 1978; González et al. op. cit). Aveleyra (1965: 271) has
long argued that the incised bone was not an artefact and the drawings were
mere “product of imagination”. Aveleyra visited the site with Alex D. Krieger in
1962, before the start of the US investigations at Valsequillo. For them, there
was no clear evidence of human presence at all and even the claimed artefacts
seemed not to be artefacts (Aveleyra 1962: 55). Armentaʼs finds are all lost now
and the engraved bone may have never existed (García-Bárcena, personal
communication, 2009). Armentaʼs missing finds cannot be considered as
evidence for the earliest human presence in Central Mexico.
!

The most recent discoveries are the supposed human footprints

identified by a British team (González et al. 2003, 2006a, 2006c). The
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allegations of very old human occupation were refuted by dating methods and
other techniques of analysis (cf. APPENDIX 1). So, the “footprints” are not
evidence, either. In consequence, the circle closes around the only remaining
possible evidence: the old investigations done in the 1960ʼs-1970ʼs, under the
leadership of Virginia Steen-McIntyre, Cynthia Irwin-Williams and collaborators.
!

Lorenzo (1967: 15, 30) strongly rejected the validity of the finds at

Valsequillo, from the very beginning of the excavations, and he even promoted
allegations of fabricated context. There are two “Achilles heels” for the
excavated contexts at Valsequillo. In the first place, the main discoveries, made
at Hueyatlaco locality, come from excavations that went down through the units
forming the Valsequillo Gravels (high-energy alluvium) and that always
produced suspicions of mixed contexts. In the second place, there was a
stratigraphic disconformity suggesting a channel filled up with sediments, which
were quite similar to those forming the layers that the alleged channel had cut
through, so not easily recognised during the excavation and from the existing
field records. Geology was the main battlefield for the debates on Valsequillo.
!

The published results from those excavations depicted stratigraphic units

rich in cultural material (Irwin-Williams 1967: 341-342, 345; Sánchez 2001:
127). Unit C contained lots of horse and camel bones, plus five non-diagnostic
stone tools. Irwin Williams (op. cit.: 343) wrote that most of the material was of
poor raw material but “a few pieces suggested the possibilities of a blade
industry and the preparation of striking platforms”. Unit D was sterile, Unit E1
yielded horse again, plus camel and antelope bones. Under a horse vertebra,
they found a bifacial tool, the tip of another one and a used core. Pichardo
(2001: 42) expressly defined this bone-artefact combination as a horse kill-site.
Unit E2 contained, besides fossil bones, chopping tools and a possible burin
inside a mastodon mandible which could have been intentionally split. Unit F
was sterile, while G and H yielded no convincing material apart from bones. Unit
I looked as another important one, culturally.
!

As described by the original excavator, Cynthia Irvin-Williams (ibidem),

there are several lithic artefacts in Unit C that call the attention. One is an
asymmetrical broad-stemmed point with concave thinned base and abrupt
shoulder; a thick biface with edges worked with soft-hammer percussion; a
concave scraper-and-perforator made on a flake with faceted platform found
next to a horse mandible; and a leaf-shaped point displaying crude bifacial
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technique. One of the points in Unit E1 is a foliaceous, “Lerma-like” biface
(Sánchez op. cit.). And, among the finds collected from Stratigraphic Unit “I”,
they mention three points made on flakes and worked only on their edges.
!

Now, all these finds do sound like proper artefacts. Nevertheless, their

current location is uncertain and the Valsequillo artefacts could not be studied
directly, for this research. What is doubtful in the case of Valsequillo is the
stratigraphic coherence, and the questions around the stratigraphic
disconformity will probably never be answered.
!

At Barranca de Caulapan locality, a scraper elaborated on flake was

dated indirectly with a mollusc, yielding 21,850±850 rcybp (Rouse 1976: 602;
Szabo et al. 1969: 241). The proper context is not clear from the literature, but it
is known that shells use to absorb old carbon from water tables and produce
older dates, so that dating is not trustful. ESR on molar, AMS on an organic ball,
datings of Valsequillo Gravels, U-series, etc., all yielded very old ages, but the
objective stratigraphic position of finds remains as an unfinished debate.
!

In conclusion, Valsequillo is a mystery formed by archaeological and

epistemological details that probably will be never reviewed on the field, as the
Valsequillo Damʼs waters have started to cover the old localities. I consider that
Valsequillo, in spite of its very attractive story, is not a reliable evidence for the
earliest human occupation in Mexico.
Tlapacoya
!

Tlapacoya, southeast of Mexico City (Fig. 11) was Lorenzoʼs alternative

for Valsequillo. The discovery of the site occurred in the middle of his conflicts
with the US team excavating at Valsequillo. The subsequent investigations
conducted there became the main official argument for the alleged antiquity of
people in Mexico, in spite of the relatively adverse academic environment that
the new finds had to penetrate (Lorenzo and Mirambell 1986: 10).
!

Decades after its discovery, the site was still considered as “the most

reliable“ (Bradbury 1989: 78) and “the oldest evidence of human occupation in
Central Mexico” (Caballero 1997: 132). Nevertheless, Tlapacoya is among the
sites that have not been accepted by the wider academic community (Goebel et
al. 2008: 1499). The stratigraphy at the site is not that complicated as at
Valsequillo. Here, the artificial nature of some of the finds, as well as the
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reliability of dates provided, form the core of the controversy. There are 18
distinct levels or occupations at Tlapacoya and of more interest are the first two,
explored in two trenches.
!

In the Alpha trench of Tlapacoya I, dug in 1968-1969 and corresponding

to a Pleistocene cobble beach, they found three supposed hearths made by the
removal of rocks in a circular pattern and filled up with ash. According to the
excavators, the layer yielded over 2,500 lithic artefacts (debitage, blades and
simple tools) and one foliaceous, “lermoid” point (Mirambell 1973; 2000; 2001;
Lorenzo and Mirambell 2005; cf. Acosta 2012: 131-132). Some artefacts were
made out of obsidian, porphyritic andesite and quartzite, but, as admitted by the
authors, the great majority was of dubious typological affinity and made of a
poor-quality “local stone” (Lorenzo and Mirambell op. cit.: 489; 1986: 19). Also,
the andesite artefacts show very little technology and are of little help in any
cultural designation attempt (idem). Besides the supposed Lerma point, there
are flakes, blades, scrapers and knives. The artefacts from Tlapacoya I Alpha
do not call the attention half a century later. The excavators did not properly
publish the artefacts and one can only imagine them from descriptions or, as it
was the normal behaviour for decades, simply accept what they wrote. There
are also mentions of cut marks on faunal remains in trench Beta (Lorenzo and
Mirambell 2005: 489).
!

The hearths from the ancient beach were about 1.15 m in diameter and

had associated artefacts. They contained ash and charcoal and appeared in
close spatial relationship with animal remains, such as white-tailed deer, extinct
deer and American black bear (Mirambell 2000: 240; Bryan and Gruhn 1989:
85). The charcoal was radiocarbon dated and yielded surprising dates,
excepting Feature 2, which did not provide datable material. Hearth 1 turned out
to be from 24,000±4,000 rcybp and Hearth 3 from 21,700±500 rcybp (Mirambell
op. cit.; Lorenzo and Mirambell 2005; Bryan and Gruhn op. cit.). The supposed
age of the hearths was used by Rouse (1976: 603) to define his Valsequillo 1
complex and correlate these “Archaeolithic” sites. The confusion is still present,
as Mirambell (2001: 48) later presented completely different dates for those
features: 22,000±4,000 and 19,000±500 rcybp, respectively.
!

No clear photographs or field drawings are included in the available

publications. Many years after the original discovery at Tlapacoya and the
publication of a monograph (Lorenzo and Mirambell 1986a), a critical view
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cannot be formed about those contexts. In my opinion, decades after a specific
archaeological find, what is not published does not exist. The excavators did not
show much doubt about the validity of their dates and subsequent
interpretations (Mirambell 1973), but more recent authors showed their
reservations. The so-called ʻhearthsʼ might be “bear beds”, a sort of nest made
by animals to rest on the shores of the lake (Sánchez 2001: 130). They may
also be natural features created by trees growing through the cobble layer on
the beach, filled up with burnt vegetation from wild fires (Huddart and González
2006: 98). The dates have large standard deviations, the dated material can be
not human-related and everything remains controversial (ibidem; Sedov et al.
2010). On the other hand, the alleged andesite debitage could represent simple
natural flakes from the local bedrock (Huddart and González op. cit.).
!

In the Tlapacoya II levels, they found a prismatic obsidian blade beneath

the trunk of an oak (Taxodium mucronatum). The wood was radiocarbon dated
at 23,950±950 rcybp and the blade, through obsidian hydration, yielded
21,250-25,000 years B.P. (Mirambell 1986a: 215; 2000: 241; Lorenzo and
Mirambell 1986a: 23; 2005: 489). Once considered as one of the most secure
dates at the site (Cornwall 1971: 381), the prismatic blade is now thought to be
intrusive from upper strata containing ceramics, through a large fissure visible in
the original records (Sánchez 2001: 130; Huddart and González op. cit.: 98).
!

In the light of this doubtful data and the existing controversies, I consider

Tlapacoya as not reliable evidence for the earliest presence of humans in
Central Mexico.
Santa Isabel Iztapan
!

This site has the chance to be the most important archaeological find of

the entire prehistory in Mexico. It provides “the best examples of mammoths
associated with humans in the Basin of Mexico” (Sánchez 2010: 40).
!

There are two mammoths at this kill-site, named I and II. They both

appeared during the construction of agricultural infrastructure north of Mexico
City and became the first official project for the staff at INAHʼs new Department
of Prehistory (Fig. 11). The first mammoth was dug in 1952 and the second one
in 1954. The animals seem to have got stuck and then killed in a lacustrine
environment manifesting as greenish clays (bentonite) in the lower part of
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Upper Becerra Formation from the Late Pleistocene (Aveleyra and MaldonadoKoerdell 1952; 1953). The association of artefacts with the bones looks
indisputable and the animals seem to have been butchered in situ and their
bones manipulated during the process (González et al. 2006: 270).
!

Mammoth I. The most striking find is a grey chert projectile point found

inserted between two left ribs (artefact 1). It shows a diagonal band of patina, as
well as the associated rib does, suggesting exposure to atmospheric
weathering. The 6 cm long object with parallel flaking was interpreted as a
Scottsbluff point. This is surprising, taking into account that this type of point
should belong to much later times into the last part of the Paleoamerican period
(associated with the Cody complex) and into the early Holocene (Todd et al.
1990; cf. Chapter II). If so, it is the first association between a Scottsbluff and a
mammoth; also, the first association of a stemmed shouldered point with a
mammoth. Artefact 2 is a 3.6 cm black obsidian scraper that appeared next to
another rib. Artefact 3 is a 5 cm long knife made on a greenish obsidian flake
with notches on the edges, found under the last lumbar vertebra. The fourth is a
4.3 cm long triangular tip of a grey fine-grained chert knife associated with the
lumbar vertebras, transformed into a scraper. A 6 cm long green obsidian
prismatic blade, fractured, inserted under one patella, is artefact 5. Finally, a
sixth object is a 5.4 cm clear grey flint blade, whose position in the context is
unclear (Aveleyra and Maldonado-Koerdell 1952; 1953).
!

Mammoth II. This one yielded only three artefacts between its remains.

The first one appeared near an isolated rib: 8 cm long, lanceolate shape with
slightly concave base, made of dark red dacite. It is defined as an Angostura
point, another controversial typological designation; first, because no such
points had been found in association with proboscideans, and second, because
no thorough technological analysis has been made to validate this taxonomy. A
second point came from the thorax area: 6.1 cm long, brown chert, quite similar
to any other point definable as “laureal-leaf shaped”, a Lerma or “lermoid”
artefact. One of the excavators stressed a formal similarity between this point
and the Solutrean ʻlaureal leavesʼ (Aveleyra 1956: 24). The third artefact is a
bifacial flint knife, 6.7 cm in length, broken during the thinning process; it was
found with the mammothʼs inverted skull. The scattered skeleton, the
abundance of cut marks on bones and the missing body parts might bring
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additional evidence in favour of in situ butchering (Aveleyra and Maldonado op.
cit; Aveleyra op. cit.; Sánchez op. cit.; González et al. op. cit.).
!

There are several problems with the discoveries at Santa Isabel Iztapan.

Like other prehistoric sites in Mexico, the locality does not exist anymore; it was
covered by the urban expansion. The bones lacked collagen and could not be
dated. There are some dates handled in publications, both radiocarbon and
obsidian hydration, but their origin is confusing (Lorenzo and Mirambell 1986b:
38; Sánchez 2001). The most striking aspect of the find is the curious
combination of artefacts: Scottsbluff together with Lerma and Angostura points,
in direct relationship with obsidian prismatic blades. If we assumed the correct
typological identification of the points, then we should think of late survival of
megafauna in Central Mexico, until early Holocene or Transitional times, in
“pockets” of late-surviving proboscideans in an area perhaps avoided by early
hunters (Fiedel 2006). Or, we could think of earlier ages for those points. The
primordial thing here is to re-evaluate the artefacts from the site and conclude if
the established typologies were correct.
!

Santa Isabel Iztapan is a site with real potential, according to the

publications. Nevertheless, independently of other sort of allegations, the site
requires profound re-evaluation, dates need to be obtained and artefacts must
be carefully studied. Until then, it cannot be considered in an absolute manner
as a convincing evidence for the early presence of humans in Central Mexico.
!

A declared partisan of the ʻClovis-firstʼ theories and an inflexible critic of

the increasing body of data suggesting pre-Clovis occupation in Americas asked
his Mexican colleagues in a paper presented at a symposium in Mexico: “Where
are all of your Clovis sites? Why not Clovis found in the Cuenca?” (Fiedel 2006:
53). An appropriate conclusion for the controversies in the centre of the country.
!
B. Central-Northern Mexico
!

This province refers to the regions situated north of Mexico City and the

Central Mexican macro-region and it lays on a north-south axis that penetrates
into the Northern Highlands (Fig. 4). Zacatecas, the region studied for this PhD
research, forms part of this geo-cultural subdivision. Only a few finds define this
part of the country, but some are significant.
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Fig. 4: Central-Northern Mexico, including the States of Hidalgo, Guanajuato,
Querétaro, San Luís Potosí, Aguascalientes, Zacatecas and Durango (from south to
north).

Durango and Zacatecas
!

These two states remained peripheral in the national debate on the early

peopling. The first fluted projectile point discovered in this region was the one
found in 1952 on the surface of the Weicker Ranch in Durango (Fig. 11). It is a
resharpened Clovis biface, 4.9 x 2.6 cm, made of translucent quartz and fluted
on both sides (Lorenzo 1953; 1991). Found the same year as Aschmannʼs
Clovis point in Baja California and the mammoths from Santa Isabel Iztapan,
the Weicker point became an archaeological hit right away. Such finds tell that,
probably, early hunters passed through those territories adjacent to the eastern
flanks of Sierra Madre Occidental, during their seasonal movements, but they
do not offer any further certainty for the quest. For Zacatecas, the data was
extremely poor, almost missing before the commence of this investigation. Very
recent excavations conducted in the sediments of an extinct paleo-lake yielded
proboscidean remains with one possible human-made artefact associated with
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an inverted skull, but the conclusions are far from being drawn (Puga et al.
2011). In other words, there are clues, but no real evidence.
Oyapa (Hidalgo)
!

Oyapa is perhaps one of the most important prehistoric sites in Mexico.

Located in the Mezquititlán area, state of Hidalgo (Fig. 11), it indicates a
possible Clovis occupation in the southernmost Paleoamerican open campsite
in Mexico (Cassiano 1992, 1998, 2005; Cassiano and Vázquez 1990; Sánchez
2001). There is relative abundance of Clovis-like artefacts at the site, forming a
first stage of occupation, followed by a ʻtransitionalʼ period represented by a
Plainview-Lerma horizon (perhaps ending at 8-7,000 rcybp?) and then a Middle
Holocene one. The site is located on a low hill, a terrace overlooking the San
Juan river and protected from the dominant winds. The oldest occupations
consist of a tight concentration of lithic materials showing distinct typologies.
Intact and resharpened projectile points combine with debitage, suggesting the
existence of a workshop. Some specimens show Clovis techniques, like heat
treatment, fluting, basal grinding and, apparently, intentional overshot flakes.
Unfortunately, all material comes from the surface; the site has not been
excavated yet, there are no known stratified contexts and no dates have been
obtained. Oyapa provides clues about the presence of Clovis people as far
south as Hidalgo, but it requires more profound and systematic research. In
spite of that, given the typological designation of its older occupation, I consider
Oyapa as a possible good indicator of Paleoamerican presence in Mexico.
El Cedral (San Luís Potosí)
!

After Tlapacoya, El Cedral (in the locality of La Amapola Ranch, now

disappeared; Fig. 11) has always been one of the prominent finds meant to
sustain the extremely old dates in Mexico. The site was excavated between
1977 and 1984 by Lorenzo and Mirambell (1981, 1984, 2005), as part of the
Endorreic Basins Project and it initially had paleontological and paleoenvironmental purposes. The excavators focused on a fossil spring on the
shores of a paleo-lake and discovered abundant faunal remains in association
with possible human-made features and artefacts. The stratigraphic relationship
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of the finds has never been clear and it was complicated by “thoroughly mixed
travertine spring sediments” (Sánchez 2001: 130). The faunal record includes
mammoth and mastodon, and there are indicators of human intervention in the
form of bone modification (cuts, scratching, boring, polishing), while artefacts
did not show direct relationship with the remains (Arroyo et al. 2006; Polaco et
al. 2001).
!

The main cultural discovery at El Cedral is a supposed hearth, formed by

a concentration of ash, 30 cm in diameter and 2 cm thick, enclosed within a
circular disposition of mammoth foot bones (tarsi). The authors argue that no
other process could have created the feature but human agency. The hearth
was dated at 31,850±1,600 rcybp and that triggered the confidence in an
extremely old cultural presence in Mexico, perfect for Lorenzoʼs Archaeolithic
phase (Lorenzo and Mirambell 1981: 115, 122; 1984: 43-44; 2005: 492-493;
Mirambell 2000: 236; 2001: 48; García-Bárcena 1989: 58). Later, Mirambell
(2001: 48) inexplicably published a different date (29,850±1,600 rcybp), feeding
the confusion. The bones contained no collagen and the dated ash could have
yielded contaminated values (Arroyo et al. op. cit.). In fact, one can see the
large deviations in the results. In posterior field seasons, six more hearths
(0.60-1.70 m in diameter) were found in excavation, this time without bone
circling. Five of them yielded radiocarbon dates ranging between 33,300±2,700
- 21,468±450 rcybp, giving a 16,000 years span of cultural occupation. It is
worth saying that the excavators themselves manifested doubts concerning the
accuracy of the dates (Mirambell 2000: 239; Lorenzo and Mirambell 2005: 492).
A possible scraper is the only artefact reportedly associated with the hearth
features (Sánchez op. cit.: 130)
!

The artefact data from El Cedral is scarce and confusing. The above

mentioned scraper joins a limestone core, a core formed on cobble and chert
prismatic blade. A consistent list of ten artefacts recovered from those
excavations (including several modified bones) appears in published reports,
but their analysis is insufficient and not convincing (Lorenzo and Mirambell
1981: 120). The serious problem with El Cedral is that the finds have not been
properly published yet; perhaps in the upcoming monograph (Mirambell, in
press). The existing literature focuses on succinct descriptions and
interpretations, but the raw data obtained on the site is not available. The
excavators never provided photographs or drawings of the hearths and no
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thorough study of the supposed artefacts exists. Under these circumstances, El
Cedral remains as in intriguing possibility, but the site still cannot be considered
clear evidence for the earliest human occupation in Mexico.
!

From the information provided by the available publications, only the site

of Oyapa, Hidalgo, stands as a reliable candidate for Paleoamerican presence
in Central-Northern Mexico.
C. Northwestern Mexico
!

This region is and has always been the richest in prehistoric finds in

Mexico. Both on the surface and in excavation, the State of Sonora and
adjacent subregions yielded a complex corpus of data, principally formed by
Clovis material (Figs. 5 and 11). It is not strange, taking into account that the
archaeological discoveries in Sonora occurred at short distance from the strong
Clovis cluster of sites in Arizona, where localities like Murray Springs, Naco and
Lehner marked the pace in the Paleoamerican archaeology. A few surface finds
speak of Clovis hunters in distinct points across the region. The Clovis point
from Rancho San Joaquín, Baja California found in 1949 (Aschmann 1952) was
the first Clovis point to be discovered in Mexico. In the vicinity of this locality, at
El Canal, a mammoth excavated by locals and then briefly analysed by
specialists yielded small thinning flakes adhering to the bones (Sánchez 2001).
At a short distance, at Rancho El Batequi, a local collector found a fragmented
fluted biface showing basal grinding and a fracture by end-shock (Hyland and
Gutierrez 1995: 126-128). The two Clovis projectiles reported by Di Peso (1955)
at Cerro Guaymas were the second discovery of this kind after Kellyʼs find at
Weicker Ranch in Durango. Farther east, the same author documented the
Clovis point from the Timmy site in Chihuahua (Di Peso 1965). The same region
has recently yielded another Clovis fluted biface together with a Plainview point
in the vicinity of mammoth remains, near a fossil spring at Abrevadero (Chacón
and Aguilar 2010). To the south, in western Coahuila, recent explorations
confirmed human origin for the footprints identified in travertines dated through
U-series at 10,550±0.06 B.P., during the Younger Dryas cooling event
(González-González et al. 2011). Some other finds have less credibility or at
least they do not stand up as reliable prehistoric sites. The surface materials
from Estero Tastiota, Sonora (Holzkampfer 1955), or Chibampo and
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Fig. 5: Northwestern Mexico, including the States of Baja California, Southern Baja
California, Sonora, Sinaloa and Chihuahua (from west to east).

Quitovaquito, Sonora (Cassiano 1992) do not provide sufficient elements to
support considerable antiquity.
!

Even if surface finds, the majority of these specimens indicate at least a

sporadic presence of Clovis hunters in northwestern Mexico and they share the
same technological and morphological characteristics with similar artefacts in
the Southwestern US (Gaines et al. 2009). They are clear evidence of
presence; but do they indicate proper human occupation, in terms of relative
permanence and seasonal residence? These particular discoveries do not, but
there are two sites which leave no doubt about it.
El Bajío (Sonora)
!

Even now, after the discovery of the gomphothere kill-site at El Fin del

Mundo, Sonora, the site of El Bajío remains “the most significant and
extraordinary Clovis site” (Sánchez op. cit.: 124), rivalling perhaps, in size and
artefact concentration, only with the Gault site in Texas. It is situated on the
valley of the Zangon river, Sonora, north of Hermosillo, in a region of lacustrine
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basins, active during the Late Pleistocene (Fig. 11). It is considered as the
largest Paleoamerican concentration of artefacts in Mexico. It yielded over 400
Clovis artefacts on the surface. The immense majority of these are made of
local dark green, almost black, vitrified basalt with a thick yellow patina on them
(Robles and Manzano 1972; Cassiano 1992; Sánchez and Carpenter 2003;
Sánchez 2007; Sánchez et al. 2007; Gaines et al. 2009). The high density of
artefacts, the diversity of tools and types, the frequency of reutilisation and the
abundance of flaking debris suggest an habitation site occupied for long periods
of time (Sánchez and Carpenter op. cit: 32).
!

There are three main features or localities at El Bajío. The first one is a

raw material quarry on the top of a hill, providing the vitrified basalt from the
site. There are enormous debitage mounds, some of them 20 meters long, the
largest features of this kind in North America. The second feature is a flaking
area, 1 km away from the quarry and only 5x3 m in size. It yielded a few biface
preforms and thousands of thinning flakes. The third one is a large
concentration of Clovis materials which produced the majority of the existing
fluted bifaces on the site (Gaines et al. op. cit.: 309, 311). The recent test pits in
2003 did not solve the Clovis stratigraphy and the site remains known only from
surface materials, in spite of older controlled recollections and excavated
features (ibidem; Cassiano op. cit.; Robles and Manzano op. cit.). This site has
not provided absolute dates so far. In spite of the limitations implied by the
surface contexts, El Bajío remains one of the most secure archaeological proofs
for the Clovis presence in Northwestern Mexico.
El Fin del Mundo (Sonora)
!

Discovered in 2007, El Fin del Mundo (very close to the US border) is, at

the moment, the most important Paleoamerican site being worked south of Río
Grande (Fig. 11). This chapter cannot insist much on this site, as it forms the
core of an active archaeological project lead by Dr. Guadalupe Sánchez. New
data is continuously being generated and much information is still not published.
!

It is basically a kill-and-butchery-site (locality 1), in the proximity of an

open campsite (locality 5) and the Clovis affinity and chronology are absolutely
sure. The first locality appears in the form of a dome made of fossil swamp
sediments, kept intact after the surrounding sediments eroded away. A Clovis
88

point falling out of an exposed profile motivated the initial excavations and the
investigation led to the discovery of two juvenile gomphotheres associated with
Clovis points and flakes, whose number increased during the recent field
seasons. This context is part of an upper bed of bones concentrated in marsh
sediments sealed under a well-defined layer of pure diatoms. A lower bed
yielded more bones, without cultural material. The direct dating of diatoms and
organic matter from the gomphothere stratum gave an accurate age of
11,040±580 rcybp, calibrating at around 13,000 B.P., congruent with Clovis
times (see Chapter II). The campsite, 500 m away from the hunting event, is
clearly a Clovis camp, with more than 300 surface artefacts. Fragmented and
intact Clovis bifaces, scrapers, cores, blades and flakes left no doubt about the
technology (Sánchez et al. 2009; 2009a). El Fin del Mundo represents the most
important archaeological argument in favour of early human presence in
Northwestern Mexico at the end of the Pleistocene.
Babisurí rock-shelter on the Espíritu Santo Island (Sea of Cortez)
!

Espiritu Santo island is located today in the Gulf of California, also known

as Sea of Cortez (Fig. 11). In Pleistocene times, it connected to Baja California
peninsula. It is rich in caves and rock-shelters formed into volcanic
conglomerates. Archaeologists searched for Pleistocene human occupation on
the island and one of the shelters, Covacha Babisuri, seemed to provide the
desired contexts. The temporary fame of this rock-shelter was based on the
discovery of cultural lithic material in association with many sea mollusc shells
in the lower strata. The AMS dating on shells yielded very old ages of about
35,000 B.P. Other shells gave dates around 9-8,000 years, while the charcoal
obtained limited the human occupation at only 1,800-1,300 years ago. Today,
this site is no longer on the list of potential candidates for the oldest human
occupation in Mexican territories, but a case of Archaic re-use of old shells
(Fujita et al. 2006; Sánchez 2010).
San Dieguito Complex - Malpaís component (Sonora)
!

Years ago, this was one of the archaeological cultures considered among

the oldest in Mexico. It is defined by a few sites located on the coast of Sonora
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and its database is formed only by surface lithic material lacking absolute dates
(Fig. 11). Julian Hayden (1955) considered it 30,000 years old, an assumption
based only on the aspect of the crude artefacts and the strong patina covering
their surface. The inventory lacks projectile points and it contains mainly
primitive-looking scrapers and choppers, abundant debitage characterised by
large flakes, everything made of basalt. The specific conditions of the desert
contribute to an accelerated weathering of the exposed materials on the
surface, giving the impression of an excessive age. The material is not excluded
to be considerably old, perhaps even of Late Pleistocene age, but no scientific
proof exists so far (Montané 1988; Sánchez 2001; Sánchez and Carpenter
2003; Cassiano 1992). Malpaís sites are not evidence of early human
occupation in Mexico.
!

After the review of these archaeological sites in Northwestern Mexico, a

few concluding remarks are necessary: i) this region contains two sites that do
provide enough evidence for the presence and permanence of Late Pleistocene
populations on Mexican territories at about 13,000 calBP: El Bajío and El Fin
del Mundo; ii) the existing data only supports presence in Clovis times and there
is no clear evidence of human presence before that period; iii) the Clovis
occupation in Sonora is expected, as it is part of the same large concentration
of Clovis sites in Arizona and, in fact, it does not say much about the presence
and intrusion of ancient hunter-gatherer populations further south into the
Mexican territory.
D. Northeastern Mexico
!

Recently, Valadez and Carpinteyro (2011: 245) wrote that “during the last

years” the northern and northeastern part of the state of Nuevo León had
witnessed the discovery of new open campsites yielding fluted and thinnedbased projectile points like Clovis and Folsom. But where are they located?
Where are they published? They are not known yet in the academic community,
so the mysterious mention of unknown finds is invalid. There are almost no
fluted points in this part of Mexico (Figs. 6 and 11). Beyond indicators of
sporadic presence, the Pleistocene occupation is poor (Cassiano 1992).
!

The only possible Folsom point known for this region is one of the oldest

finds in the Northeast. Fragmented and 3.5 x 2.4 cm in size, it comes from La
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Fig. 6: Northeastern Mexico, with the States of Coahuila, Nuevo León and Tamaulipas
(from west to east).

Chuparrosa locality, on the shores of Río Bravo, found by González-Rul (1959)
in 1958. In the same year, another Folsom point, of low-quality chert, was
recovered from the surface during rescue explorations on an area to be covered
by the Friendship Dam on Río Grande (González-Rul 1990). Clovis points are
scarce. The known ones, more than twenty, come all together from the area of
the Falcón Dam in Tamaulipas, appearing in association with Golondrina and
Angostura points, as well as Clear Fork Gouges (Salinas 2010: 91-92). But they
belong more to cultural manifestations developed north of the border; almost no
fluted points penetrated southward into properly speaking northeastern Mexican
territories, with isolated exceptions that are mentioned in Chapter V.
Sierra de Tamaulipas
!

Richard MacNeishʼs (1958) explorations in the Mountains of Tamaulipas

(part of the Sierra Madre Oriental; Fig. 11) used to be considered as one of the
main contributions to the debate. The initial goals of his research were set in
that direction (idem: 5), but the outcome was not clear enough to provide
convincing evidence. The particularistic chronological scheme provided by
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MacNeish on the basis of his excavations in several caves cannot be
considered useful for a wider application out of the regions where the guiding
lithic types use to appear. On the other hand, as shown by the authors who
criticised the results (Taylor 1960; Epstein 1969; cf. APPENDIX 1), the
stratigraphy of the excavated sites was confusing, the contexts were often
disturbed, but the reports and inferences did not reflect that in a critical way. He
employed an excavation system of arbitrary levels that impacted on a
misconception of the relative antiquity of the artefacts and, above all, his
typologies are curiously porous, meaning that artefacts showing quite distinct
attributes use to appear under the same taxon or vice-versa. There are no
diagnostic artefacts nor direct dating on contexts to support any sort of early
human occupation prior to the Early Holocene.
Mammoth Valley (Tamaulipas)
!

With such a name, we should expect some thrilling discoveries. In fact,

they could be there and the available archaeological materials seem to enclose
interesting surprises for future analyses. Flaked stones show interesting
patterns, they appear in areas where proboscidean remains had been
recovered, they do look like integrating proper complexes characterised by old
techniques, but they are all from the surface and there are no dates so far
(Avilez 2005). One of the goals of this research was to make a direct study of
those materials myself, but that was not possible (see Chapter V).
!

The most important locality in the area is La Peñita, situated on a valley

along the Guayalejo river, a place rich in raw materials, such as limestone and
sandstone (Fig. 11). The desert area shows no stratified contexts; materials
from different epochs mix on the surface and extinct Pleistocene fauna bones
lay exposed by erosion (idem). Three thirds of the artefacts are made of
limestone, between debitage, cores and used tools. There is a brief description
of the 24 cores, but no blade technology is inferred. Simple choppers on pebble
are common (39 specimens) and their particularities depend on the shape of
the blank. With a maximum size of 11 cm, the chopping tools made on ovoid
blanks are the dominant form (40 examples), with flaking on one end of the
longitudinal axis, scars reaching about half the length of the piece, leaving
cortex on the rest and ending looking like crude hand axes. Unlike more
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traditional approaches (MacNeish or Epstein), Avilez (op. cit.) does not assume
that simpler technologies would be equivalent to older age and that is a fact to
keep in mind when inferring cultural and chronological extrapolations of surface
archaeological data in North America. For the moment, Mammoth Valley
remains as an interesting location with potential for the study of early prehistory,
but it cannot be taken into account, yet, as an evidence for Pleistocene
occupations in Northeastern Mexico.
La Morita II (Nuevo León)
!

This site is still rather unknown in Mexican literature. It is relatively new

and it has not been extensively published. It is not very clear what early
projectile points the authors identified during the excavations at the cave, but
the mention of modified bone, retouched flakes and extinct horse molars is
intriguing. Molars showed up in the ashes contained by a hearth, radiocarbon
dated at 8,568 rcybp, giving a calibrated value of 10,600 calBP (Valadez and
Carpinteyro 2011). Expecting additional information from La Morita II, the site
can be listed as evidence, if not for the earliest human occupation, at least as
an indicator for human presence during the Transition between the Pleistocene
and the Holocene.
San Isidro (Nuevo León)
!

San Isidro is probably the most important site in Nuevo León and among

the most important ones in Mexico for the study of early hunter-gatherer
societies and cultures. Located on a large alluvial fan somewhere 65 km east of
Monterrey, it was explored and excavated by Jeremiah Epstein from the
University of Texas at Austin (Epstein 1961, 1969) (Fig. 11). Although it was
poorly documented and the excavation methodology was not the best one, even
if geographical and spatial references for the location of the site are confusing
(Valadez 1999), the site is one of the few to yield considerable variety of
artefacts and it seems to provide a series of analogies for the surface contexts
recovered from the Falcon Dam by Aveleyra and with those recently discovered
in this doctoral research farther south, at Dunas de Milpa Grande, Zacatecas.
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!

Like all hunter-gatherer sites across the northern Mexican deserts, San

Isidro consists of concentrations of cobble hearths and lithic materials, all visible
on surface and with poor or no stratified contexts at all. As the excavator
declared, the site was chosen in the first place because, during the surface
explorations, it had yielded Late Paleoamerican projectile points, such those
that he interpreted as Plainview and Lerma, suggesting certain potential for the
investigation of early occupations (Epstein 1969). The site is not on the margin
of an extinct lake, but in an area scarcely drained by seasonal streams; there is
no significant water source in the proximity. It did not provide many projectile
points on the surface and there was a clear mixture of earlier and later
materials. Epstein found several types like Abasolo, Almagre, Matamoros,
Tortugas, Catán, Gary, Nogales etc., which are quite common for the Archaic,
Late Archaic and even Historic periods (idem: 17-30). The excavations were not
productive. Only a few artefacts appeared, but no bone or charcoal, nothing to
date, even no pollen (idem: 118). The site, crossed by a modern road, had been
already looted and affected by modern farmers. So, the remaining surface
record, as it usually happens, is not a reliable sample.
!

The hearths at San Isidro consist of circular agglomerations of burned

rocks (limestone and sandstone), typical for the Holocene hunter-gatherer sites
of that part of Mexico. They contained no ash or charcoal and little could be
learnt from them. There were many artefacts at the site that, as in the case of
Mammoth Valley, looked old because they displayed crude and superficial
flaking techniques and the raw materials employed were mainly limestone,
quartz and poor-quality flint. There are many choppers, chopping tools, crude
bifaces, and unifacial artefacts. But this material cannot be taken into
consideration now, because it is not diagnostic by itself and it would request
deeper analysis. Of real importance is the presence of lithic types that could be
related to cultural manifestations of the transition between the Pleistocene and
the Holocene. The Clear-Fork gouges are one of them. Although their
chronological span is uncertain, they seem to have a wide distribution in time.
“Lerma” points (bipointed bifaces or projectile points forming a very conflictive
category; see below) are also present and they could be related to that
transition period. And finally, the Plainview points, commonly situated in Late
Paleoamerican times, related to post-Clovis and post-glacial contexts.
Nevertheless, the concave-based lanceolate points published by the author do
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not necessarily confirm their classification as true Pleinview bifaces. But this is,
for the moment, what can be said about the relevance of San Isidro. In my
opinion, the site can be considered as positive evidence of the human presence
at least at the end of the Pleistocene and the beginning of the Holocene.
!

Concluding, according to published data, Northeastern Mexico has only

two sites with potential for an early human occupation: San Isidro and La Morita
II, both in Nuevo León. But they only show materials from post-Clovis periods.
!
E. Eastern Coast (Gulf of Mexico)

Fig. 7: Eastern Mexico, the coast of Gulf of Mexico, with the State of Veracruz.

!

In spite of being presented as a geographical funnel and an obliged

migration route for the earliest human inhabitants along the ancient Gulf coast
(Wilkerson 1988), the State of Veracruz (occupying the entire eastern region of
the country; Fig. 7) did not yield any archaeological site or relevant surface find
of importance for the topic of interest of this thesis. At least, not published ones.
The systematic research on prehistory in the region was poor, opaqued by the
interest in the abundant monumental archaeological settlements of later
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civilisations. There are excavated megafaunal remains in the region, but the
investigations did not produce cultural material (idem; Serrano et al. 2005).
F. Southern and Southeastern Mexico
!

Southern Mexico is conformed by the States of Oaxaca and Chiapas,

while the Southeast comprises the States of Yucatan, Campeche, Quintana
Roo and parts of Tabasco, all located in the Yucatan peninsula (Fig. 8). There
are only two archaeological sites in these regions that speak of early human
presence at the end of the Pleistocene, with dates and artefacts: Santa Martha
Cave, in Chiapas and the Aktun-Ha cenote in Quintana Roo (cf. APPENDIX 1)
(Fig. 11). Recently excavated by Acosta (2010; 2012), Santa Martha provided
lithic material “of expedient technology”, milling stones and botanical remains.
Proof of plant processing shows very early incipient horticulture at the end of

Fig. 8: Southern Mexico (States of Oaxaca and Chiapas; lighter grey) and
Southeastern region (Tabasco, Campeche, Yucatan and Quintana Roo; darker grey).

the Pleistocene. Stratum XVII yielded radiocarbon dates of 10,460±50 10,055±90 rcybp (idem), which perfectly coincide with the Younger Dryas
cooling event. The other site is less clear. The Aktun-Ha cenote provided an
interesting underwater context: in the centre of a chamber, there was a cavity in
a rock, filled up with charcoal, which hardly could have been generated by
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natural causes. There are also “possible lithic tools”, but this aspect has not
been clearly published. The charcoal yielded a radiocarbon age of 9,180±60
rcybp, meaning around 11,000 calBP. (González-González et al. 2006: 75-76;
2008: 9-10). With these two finds, the Yucatan Peninsula seems to have been
inhabited during the Late Pleistocene.
I.5.c. Artefacts. The flaked stone types
!

This sub-chapter does not discuss all the artefacts discovered in the sites

commented in the previous section. As already shown, stratigraphic problems,
poverty of contexts and lack of radiocarbon dating have already put most of
those sites out of debate, before artefacts could provide any convincing
arguments. This section discusses the relevance of three problematic lithic
types which could be very important for the understanding of the early peopling
and the transition between glacial and post-glacial Eras.
!

A. The initial proposal of a working hypothesis

!

Stone artefact studies in Mexico, from the point of view of typologies and

chronologies, are based on entirely improvised foundations. There is no
typological manual or complete lithic study written on the basis of the Mexican
archaeological record. François Rodríguezʼs (1983, 1985) publications are the
only attempts to establish typologies for hunter-gatherer societies to be used on
a wider scale in the country. Nevertheless, his proposal is particularistic. It deals
with materials found in his project on hunter-gatherers in San Luis Potosí and it
is not congruent with already established terminologies and chronologies in
North America (Turner and Hester 1999; Justice 1987, 2002; Hranicky 2010,
etc.). The already accepted and well formulated lithic types and varieties
conceived in the United States and applicable to the Mexican finds (such as
Clovis, Folsom, Plainview, Golondrina, Angostura and other Paleoamerican
projectile points) would always present less problems for their identification and
more accurate taxonomic designation. The real controversy derives from the
confusing typologies created for the local materials presumably dating from the
Pleistocene-Holocene Transition, the Early Holocene and the Archaic, up into
Historic times. These typologies were often created without much scientific
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constraint, in a vacuum of radiocarbon dates and excavated contexts, the
resulting taxa being employed too freely, based on weakly established criteria.
As an example, the classification and seriation proposed by MacNeish (1958)
for Northeastern Mexico immediately became a guide for the entire northern
half of the country, but the typology itself simply did not work and proved
unreliable.
!

Northern Mexico is mainly a large desert. Large parts of it are at high

altitudes, above 1000 m.a.s.l., either on the Sierra Madre Occidental and
Oriental, or on the Central-Northern Highlands (“Altiplano Centro-Norte”, in
Spanish). Whether at high altitude or on the oceansʼ coasts, the archaeological
sites show poor sedimentation, they almost lack stratified contexts, while the
weathering factors are high. Wind, rain and sand blasting directly affect the
post-depositional aspect of artefacts which are rarely buried, mostly exposed on
the surface for long periods of time and continuously rolled through alternating
processes of sedimentation and deflation. On the other hand, there seems to
have been a shift in raw material preferences after the end of the Pleistocene
and during the complex and mysterious Transition to the Holocene. The use of
fine-grained cherts and exotic stones limited to Late Paleoamerican cultures,
such as Clovis, and immediate followers. Local materials were already in use;
vitrified basalt, limestone and rough quartz were already adapted to the
advanced knapping techniques probably inherited from the earlier hunters.
!

But then, in my opinion, something changed, suddenly, after the last

glacial reversal, at least in Northern Mexico, about 10,000 years ago. The lithic
traditions that are supposed to be younger than the great projectile point
traditions (but older that the smaller arrow-heads of the Late Holocene) seem to
have relied exclusively on locally available raw materials, whose quality often
does not allow the elaboration of fine-looking bifaces. The continuous effect of
erosion factors (resulting in strong patina, high varnish, rounding of contours
and so on), combined with the poor aspect of the artefacts partly caused by the
chosen raw materials, led to the creation of the ʻimpressionʼ that those artefacts
were very old (cf. Lorenzo 1967; 1990; Mirambell 2005; MacNeish 1948[2009]).
This conjecture impacted on premature inferences on the age of certain sites,
such as the San Dieguito-Malpaís complex, the caves in Sierra de Tamaulipas
or the San Isidro site in Nuevo León.
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!

As a working hypothesis, I think there was a serious breakage in the

transmission of knowledge inside the mobile hunter-gatherer communities,
occurring at the end of the Pleistocene, perhaps progressively increasing after
the end of the Younger Dryas, in parallel with fundamental changes in the
subsistence patterns, the demographic values and the spatial behaviour of
Early Holocene groups. Long established technological traditions seem to have
been lost. Social rules, quarrying expeditions and regional networks were
probably abandoned. Something strange and unknown happened in the cultural
realm of the Americas during or after the Younger Dryas (see Chapter X). The
knowledge about the environment itself probably passed through significant
mutations and re-evaluations at that time, while the social function of stone tools
(also involving its aesthetic acceptance) changed drastically, shifting more
towards expedite functionality and serial production than high mastership and
complex display of skills. The basic knowledge is there, people did flake a wide
variety of materials and coped with challenges derived from their lower quality.
But, at the end, completely new technological traditions seem to have been
born from nowhere, as if the previous knowledge had never existed.
!

A methodological hypothesis can be proposed: a careful study of this

kind of flaked stone materials could identify those new traditions that formed
after the cultural breakage between the Pleistocene and the Holocene and
propose integrated assemblages and complexes, awaiting for the favourable
stratified contexts and scientific developments that would facilitate their dating.
!

B. A few controversial types

!

There are three lithic types that need a closer look here. They pose a

series of intriguing problems related to either the artefacts themselves or their
inter-association in the archaeological record. They potentially play a crucial
role in the understanding of the early cultural dynamics during the Transition
between the Pleistocene and the Holocene in Northern Mexico. These three
critical taxa are the Lerma bifaces, the Clear Fork adzes (or gouges) and the
Plainview points. The objective content of these types as concepts or
methodological tools and their concrete manifestation in the archaeological
record have a direct relationship with the dynamics that seem to have occurred
during early prehistoric times in Northern Mexico and they also link with some of
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the archaeological discoveries made during the field investigations of this
doctoral research.
Lerma
!

“Lerma” is such a confusing typological concept in Mexican prehistory

that it has become dangerous (Fig. 9). Archaeologists do not trust much in the
validity of the type and more careful and neutral terms, such as “lermoid”, began
to be employed in reference to artefact shapes which remember the initial
definition of the type. In archaeology, a type of artefact must bear implicit
chronological dimensions and morphological attributes. For the case of Lerma,
none of these facets has ever been clear. Lerma was supposed to be a type
designating a particular kind of bipointed or lanceolate biface appearing in
contexts situated after the Paleoamerican projectile point traditions (post-Clovis,
post-Plainview, etc.) and diagnostic for the obscure era of the PleistoceneHolocene Transition. The problem is that it was defined on the basis of very
shallow data, doubtful excavations and unclear criteria. It soon became a
porous concept, gathering under this name an absurd variety of artefacts which
only share, in a very general manner, certain shape similarities. But, as
expected, when archaeologists find such an object and label it “Lerma”, they
instantly assume an old age taking us back to the earliest times of the
Holocene. This is how a never-ending carousel of confusions built up in the
Mexican prehistoric studies. Problems criss-cross: many distinct artefacts are
classified as Lermas and many properly speaking Lerma bifaces (assuming the
type had an objective existence) are found under different names, because of a
general misunderstanding of what “Lerma” should mean.
!

It all started with MacNeish excavating rockshelters in Sierra de

Tamaulipas in the 1940ʼs. He found such a point in a site in the Diablo Canyon
and defined the type largely based on that particular object, declaring: “this is
the earliest point type in Sierra de Tamaulipas”. He suggested possible
relationships with the El Jobo points in northern South America, due to their
similarities (El Jobo itself being a doubtful taxon; see next chapter). By the end
of his explorations, 30 such points joined the category (MacNeish 1958: 62).
Later in the 1950ʼs, Suhm et al. (1954) defined three more points from Texas,
similar to MacNeishʼs, with the same name of Lerma. Starting from there, the
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Fig. 9: Contours of “classic” Lerma bifaces (not at scale), re-drawn after: a)
González-Rul 1990:115, fig. 56, from Coahuila; b) Cassiano 2005: 80, fig. 11, from
Oyapa, Hidalgo; c) Steen 2006: 162, fig. 6b, from Valsequillo, Puebla.

publications perpetuated the type as something actually existing in the
archaeological record and a valid and obliged reference for anybody doing
research in the northern regions of Mexico and the southern parts of the US
(Turner and Hester 1999; Rodríguez 1983, 1985). That resemblance with El
Jobo returned to the table in the 1970ʼs, when Rouse (1972) proposed a whole
early cultural horizon, the “Joboid Series”, with Lerma being a northern
manifestation of it, while the El Jobo points were a southern expression.
According to this author, “leaf-shaped projectile points of a type known as
Lerma” should be the diagnostic artefacts for ancient occupations around
10,300-8,000 calBP, during his Middle Lithic phase (idem: 600).
!

At Diablo Cave, MacNeish supposedly found the Lerma type-specimen in

a second layer of occupation he had labeled “Lerma phase”, possibly of 9,000
years of age, following an earlier Diablo complex characterised by crude
artefacts, large pebble scrapers and flint choppers and predating the Nogales
phase that yielded Clear Fork gouges (1958: 21-25; Avila 1988: 117). At La
Perra Cave, these points appeared in the lowest strata and the rest of the
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cultural associations was confusing. There were probably two Lerma points in
the Nogales Cave, none in the Armadillo Cave, while Cueva Ahumada, with its
mixed and scrambled contexts, did not bring more clarity to the matter (idem:
38-45; Valadez 1999: 138). MacNeish synthesised the type with very few
attributes: non-stemmed, pointed at both ends, convex edges and a laureal leaf
shape. The maximum length is between 43 and 90 mm, mostly around 65 mm;
the maximum width is 20-30 mm, mostly around 23 mm (idem: 62). The points
are made by percussion on thick flakes and “poorly done” pressure can
occasionally appear on edges. And that was all MacNeish said.
!

Posteriorly, the archaeologists amplified this tentative type beyond the

initial particularistic intentions and complicated its attributes. The generated
confusions and the ʻpromiscuityʼ of the Lerma type departed from the fact that,
from the very beginning, it was not set up on firm criteria. In the descriptive
terminology, “double-pointed”, “leaf-shaped”, “laureal leaf” and “lanceolate” are
in-distinctively employed. Nobody explains, for example, where the maximum
width should be situated on such a point; it is understood, from the earliest
examples, that this should be at half of the long axis, with symmetrical proximal
and distal halves. !
!

The problem is that, very often, the name Lerma is given to artefacts that

have a rounded proximal end or even a stemmed aspect. García-Bárcena
(1982: 15) reported a “Lerma” from Aguacatenango, Chiapas, but its shape has
absolutely nothing to do with the expected bi-pointed artefact (looking more like
a later Abasolo point from the Archaic), while Justice (2010: 186) wrote that
denticulated and notched points, with vaguely oval shape, known as Maljmar
were sometimes classified as Lerma in the area of El Paso, Texas. Roger
Nance, one of Epsteinʼs students, with his excavations at La Calzada
rockshelter in Nuevo León, deepened into Lerma typology and established two
varieties. An Early Lerma point would be larger, with length of barely 3.9 - 5.9
cm, found in his Unit 5, with radiocarbon dates comprised between 7,040±140
rcybp at the top and 9,270±150 rcybp at the bottom. This was “a highly variable
group” (perhaps meaning very eclectic in shapes), lacking edge retouch. A Late
Lerma variety was supposedly even smaller (2.8-3.2 cm in length), dominant in
Unit 3 and dating around 5,500-3,200 rcybp (Nance 1971). Now, Nanceʼs
“Lermas” are far smaller than those defined by MacNeish, less symmetrical and
the illustrations he provides show artefacts with a high variety of shapes and
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contours, just roughly looking ʻleaf-shapedʼ. The author proposed that Lerma
points, mainly the early variety, belonged to the Altithermal warm phase, during
the early stages of the Holocene (idem; Nance 1972: 172).
!

White (2006: 238-244) considers Lermas as contemporary with the Clear

Fork Gouges, with an absurdly long time span from almost 8,000 to just 3,000
years ago. Similar ʻguessingʼ chronologies were proposed by Suhm et al. (op.
cit.), Turner and Hester (op. cit.) and Rodríguez (op. cit.). A lithic type with over
5,000 years of survival and with such a wide variety of shapes and sizes is
rather a symptom of confusion than an objective reality and a technological
tradition. Epstein (1969: 22) found four artefacts he called Lerma at San Isidro.
His specimens were “large double-pointed bifaces”, with careful percussion
flaking and little or no pressure flaking, ranging in length between 4.7 and 6.5
cm, 1.7-3.0 cm in width and just around 1 cm in thickness. They are much more
credible as proper Lerma projectile points than other examples in the Mexican
archaeology. One Lerma point was also reported for the Oyapa site in Hidalgo;
the published photograph shows, indeed, a 7 cm long lanceolate artefact of
white flint, but its base is more rounded and it looks resharpened (Cassiano and
Vázquez 1990: 33, fig. 6; Cassiano 1998).
!

One of the points associated with the Santa Isabel Iztapan Mammoth II

could be defined as Lerma, as well, actually a fairly “classic” Lerma. I think that,
if Lerma was to be described as a proper type, that would be one of the defining
specimens. Another important “lermoid” artefact is the one that appeared in Unit
E at Hueyatlaco, Valsequillo. Apparently in direct association with a horse killsite, the bi-pointed biface was worked by soft-hammer percussion and terminal
pressure retouch, showing strong patina on one of its sides (Irwin-Williams
1967: 345). Tlapacoya has its own ʻlermoidʼ record, coming from the ancient
cobble beach. They reported “a lanceolate point with subparallel bifacial
flaking”, fragmented and rather small. Even if the authors admitted it was found
in an old rodent burrow (so, possibly intrusive) they insisted in assigning it a
stratigraphic age older than 13,000 BP. (Mirambell 1986a: 215; 2001: 48;
Lorenzo and Mirambell 2005: 489; cf. Acosta 2012: 133-134).
!

One can notice that absolute or relative ages for Lerma are very

confusing and that is normal if we still do not know well what kind of artefacts
should be classified as Lerma points. Barely discovering the first ʻdiagnosticʼ
specimens, MacNeish had already ventured into making assumptions on the
103

subsistence and social patterns of their creators (op. cit.: 137). But the rough
situation in time of such points seems to be accepted by archaeologists for
post-megafauna times, somehow. Lermas appeared, apparently, after Clovis,
after Plainview, Golondrina and other fluted, lanceolate or indented-based
points, but, in Epsteinʼs opinion, before Angostura (op. cit.: 111-112).
!

Unfortunately, the terrain of speculation cannot be left, so far. There are

no accurate dates and there is need for re-defining the attributes of the Lerma
type before going any further. For the moment, Lerma is a very sensitive
concept in the Mexican archaeology and, whenever found in literature, its
implications must be considered very carefully. There is a view among
archaeologists that Lerma does not objectively exist as a proper lithic type,
diagnostic for a culture or period, but as a wide and general manifestation of
distinct biface technologies reflecting varied ranges of traditions, skills and
independent re-inventions of simple shapes (Rouse op. cit.: 605; Sánchez
2001: 129; 2010: 84). On the other hand, many individual specimens under this
“type” are probably only abandoned biface preforms.
!

My personal opinion about Lerma would split between two hypothesis. In

the first place, I think that Lerma is, beyond a simple taxonomic category, the
personalisation of a cultural phenomenon reflecting drastic changes in the lithic
production and consumption which manifested after the disappearance of the
old flaking traditions of the Late Pleistocene, as a result of a breakage in the
transmission of knowledge and skills that probably happened during the
Transition to the Holocene. In the second place, I consider that a profound
future study of the lithic materials gathered under the name of Lerma could
allow the separation between proper Lerma points (an objective type with
cultural and chronological implications that can be re-defined) and other
materials, such as common preforms. An adequate definition of the type, a large
comparative study of materials, the discovery of ʻLermasʼ in buried and datable
contexts would facilitate the understanding of the confusing and strange
transformations that seem to have occurred after the end of the glaciation.
Clear Fork Gouges
!

This type is important for four main reasons. First, because it is not a

projectile point, but an adze (or gouge) and is a common surface find across the
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archaeological landscape of Central-Northern and Northeastern Mexico and
Southern United States. Second, because it is often found in relative
association with Late Paleoamerican diagnostic projectile points or in
combination with Lerma-like artefacts, such as those discussed above. Third,
because it is predominantly made of coarser raw materials like limestone,
basalt, rhyolite and it could form part of assemblages that may relate to the
working hypothesis stated a few lines above, about the new lithic traditions at
the beginning of the Holocene. And fourth, because several of them were found
on the surface of one of the sites in northern Zacatecas, Mexico. Nevertheless,

Fig. 10: Contours of “typical” Clear Fork gouges (not at scale), re-drawn from: a)
Epstein 1969: 41, fig. 7, from San Isidro, Nuevo León; b) Avilez 2005: 98, fig. 5, from
Mammoth Valley, Tamaulipas; c) Turner and Hester 1999: 247, from Texas.

“Clear Fork” remains a mysterious cultural manifestation, lacking compelling
dating and clear cultural affinity. Not all adzes are Clear Forks; but almost all of
them happen to be classified as such in Northern Mexico. A Lerma-like story.
!

They are basically rough and almost triangular artefacts, technically

unifacial, with a pointed or rounded proximal end (the hafting area) and a
straight to slightly curved edge on the distal end (Fig. 10). They are worked on
thick blanks, almost always thick flakes, keeping the ventral side flat and poorly
worked, although bifacial examples can be found. The edge is formed by direct
percussion flaking, using the ventral side as platform, creating a steep plane
over the dorsal side. In lateral view, the gouges have a triangular or trapezoidal
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shape, a “keeled appearance” in cross-section, with the highest point situated
closer to the distal, functional edge, where the steep face of the edge ends
(Esptein 1969: 39-40; Turner and Hester 1999; Avilez 2005: 97). They were
almost surely employed for wood working and the macroscopic use wear seems
to support it (Hester et al. 1973; Valadez 1999: 100).
!

MacNeish situated them in the earliest phases in Tamaulipas, but

probably younger than Lerma and Plainview (op. cit.: 25). They appeared in
abundance around the Falcon Dam on the border with the US and are assigned
hypothetic dates between 8,000 and 5,000 BP (Salinas 2010). At least three of
them appeared among the Mammoth Valley surface materials (Avilez op. cit.).
Epstein (1969: 39-40, 114) found eight at San Isidro, separating between
unifacial and bifacial varieties. This author pleaded for a Late Pleistocene age of
the gouges, arguing that they were found in association with Plainview and
Lerma points, a situation that is valid for his surface record, as well. This is also
valid for the Dunas site in Zacatecas (see Chapter VI). Clear Fork artefacts are
also known from the large hunter-gatherer site of Boca de Potrerillos in Nuevo
León and a tentative age of 9,000 - 7,000 is given for those (Valadez 1995:
11-12; 1999: 33). For the moment, there are no reliable dates nor secure buried
contexts. But, as with the Lerma type, this is one of the artefacts which will
require special attention in the future, as it could relate to cultural processes
during the Transition to the Holocene.
Planview points
!
!

The Plainview point is a characteristic artefact for the prehistoric periods

following the Clovis occupation in North America, whose appearance in the
archaeological record is thought to be as old as 12,200 calBP, starting during
the last half of the Younger Dryas climate reversal and lasting well after the
termination of the cooling event (cf. Holliday et al. 1999)1 . More debate and
details on this particular type of concave-based lanceolate biface are provided
in the next chapter, in the context of the discussion of the general panorama
regarding the earliest human occupations in the Western Hemisphere. The
necessity to mention this lithic type at this point of the thesis is justified by the

1

Also, Dr. Michael Collins, personal communication, 2013.
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confusions and inconsistencies presented around the easy employment of this
type name in North American archaeology, particularly in the Mexican cases; a
behaviour that situates Plainview approximately at the same level of
methodological complications as the other two flaked stone taxa debated
above.
!

The shape of a Plainview point of the western US - aside its close variety

named Goshen - is suitable for many typological misunderstandings, because it
resembles many other Paleomerican and Archaic points. It is unfluted and
lanceolate in contour, with a concave base and descending (sometimes slightly
outflaring) ears, the maximum width is generally situated at its proximal end, the
sides are parallel and the edges form an inflexion point in the distal sector to
create a pointed tip; these bifaces are fairly thin and well-worked (Fig. 17; see
section II.3). The problem resides in the fact that the true Plainviews are only
those that match the typological criteria for the type site. Goshen and Plainview
points are virtually the same; but this is not the case with many other concavebased bifaces that simply look like a Plainview at a first glimpse, before more
detailed technological observations are realised. Willey and Phillips (1958: 90)
wrote about such cases in the US:
!

Complaints of uncritical use of western point typology by eastern archaeologists

!

usually have to do with this category of types. “Plainview” points, for example,

!

have been reported from many sites and complexes in the East, often on the

!

basis of superficial resemblances that may have no culture-historical

!

significance whatever.

!

The confusions are very easy to make in the absence of a good

knowledge of the original typeʼs attributes. This is how many “Plainviews” may
be claimed all over North America and reach to fill up the Mexican field reports,
but the authenticity of such typological designation is doubtful and will require
specific re-evaluations in the future. Very often, only the general shape of the
artefacts reminds a Plainview, but the thickness, the attributes of the base and
the details of the technological approach in specific specimens may discard
many of them as true Plainviews.
!

Are all the Plainviews mentioned for northern Mexico true Plainviews?

Are the San Isidro specimens true exponents of this taxonomic unit? Most likely,
they are not. It is a risk that even this doctoral investigation may face in the case
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of one of the artefacts found on the surface of the site of Dunas (see Chapters
VI and XI).
I.5.d. The human remains
!

The main problem with the human remains discovered in Mexico is that

they are completely disconnected from any clear cultural context. They are
either isolated and fortuitous remains or come from very poor contexts. On the
other hand, one of the positive aspects is that the material is always available
for study, as Mexico does not have laws similar to NAGPRA in the United States
(see Chapter II), so the archaeological skeletons do not play a political role and
they are not claimed or re-buried by native populations. Proportionally, there is
much more evidence in the form of human remains than cultural materials, for
the Terminal Pleistocene in Mexico. For an appropriate understanding of this
discussion, more details about the finds are presented in APPENDIX 1, where
the pertinent literature is analysed (Salas et al. 1988; Lascurrain 2006; Pompa y
Padilla 2006; González et al. 2003, 2006; González-José et al. 2006; JiménezLópez et al. 2010a; Serrano and Nuñez 2011).
!

There are three categories of bio-archaeological finds in Mexico: a)

human remains that had been the centre of debate for many years but finally
turned out to be of later, Holocene age; b) human remains that yielded
considerable age after recent dating attempts and set the first clear proofs of
Late Pleistocene people in Mexico; c) new finds on the northeastern coast of
the Yucatan peninsula, which could be, at the moment, among the oldest in the
Western Hemisphere.
!

It is important to stress that the famous Tepexpan specimen is not an

“early man” anymore (Fig. 11). De Terraʼs (1951) initial dating yielding over
11,000 years, made on supposedly related wood and peat remains, has long
been refuted and the complications of the stratigraphy and the subsequent poor
documentation criticised (Krieger 1950; Cornwall 1962). Early comparative
studies on nitrogen content showed fast degradation, but also suggested a
potentially younger age than for the Santa Isabel mammoths (Heizer and Cook
1959). Direct radiocarbon dating attempts did not work due to a relative lack of
collagen and contamination by glue (González et al. 2003; 2006). It is now
known that the individual is a female and several Holocene dates are being
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managed, most of them obtained from sediments (Pompa y Padilla op. cit.;
González et al. 2006; Lamb et al. 2009). The most accepted one is 5,600 rcybp
(Sedov et al. 2010). Together with this case, the remains from Texcal cave,
Tecolote cave, Santa María Aztahuacan, Xico, San Vicente Chicoloapan and
others have been discarded as well, proving late (Faulhaber 2000; Pompa y
Padilla op. cit; González et al. 2003; Martínez-Meza et al. 2006). Strangely,
repeating the story, recent texts published by important specialists still
propagate the old paradigm and consider them as proofs for an ArchaeolithicCenolithic age population (e.g. Serrano and Nuñez 2011).
!

From the old assemblage of discoveries, only four remain on the table as

important evidence. Two of them were directly dated by AMS and the other two
indirectly by tephra adhering to the skulls. These last ones are: the Balderas
Underground station skull and the Chimalhuacán Man. Neither of them provided
sufficient material for direct dating, but the volcanic ash stuck to the remains
showed an approximate (and still debatable) date of 10,000-10,500 rcybp
(González et al. 2006: 74; Pompa y Padilla op. cit.: 20; Jiménez et al. 2010).
The directly dated finds are the Peñón III Woman and the Tlapacoya I skull (Fig.
11). Both lack clear context, being fortuitous discoveries. The first one is a
relatively complete skeleton and the second one is an isolated skull. Peñón III
Woman dated at 10,755±75 rcybp, while the Tlapacoya skull was set at
10,200±65 rcybp (González et al. 2003: 381; 2006: 70, 74; Pompa y Padilla op.
cit: 20). So, they are both from the same epoch, perhaps at the end of the
Clovis times or during the Younger Dryas glacial reversal.
!

Older than these, there are a few very recent discoveries. They all come

from flooded caves which were inhabitable when the Late Pleistocene coastline
was still farther away from the present one. The sites are located in the vicinity
of the Mayan ruins of Tulum, state of Quintana Roo (Fig. 11). Discovered by
amateur divers in the decade of 2000ʼs, the skeletons were later studied by
INAHʼs underwater archaeologists and yielded important radiocarbon dates
(González-González et al. 2006, 2008).
!

They are three in total, discovered in a complex system of caves and

cenotes (sink-holes of karstic origin). They all show clear intentional deposition
and are associated with extinct megafaunal remains, hearth remains, charcoal,
but no artefacts. The Temple Cave yielded a poorly preserved adult male,
lacking organic matter, deposited in dorsal extended decubitus, but yielding no
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radiocarbon date (idem; Terrazas and Benavente 2006). The almost complete
skeleton of an old female (maybe 50 years old) was found at the Las Palmas
Cave, showing visible signals of advanced age at death. Still covered by fine
mud, far away from the entrance, the individual seems to have been
intentionally buried, perhaps wrapped in a bundle-like seated position next to
caveʼs wall, close to an area covered by charcoal. Both charcoal and human
remains yielded similar dates. AMS on bone gave 8,050±130 rcybp, showing
that the woman had died during the transition between the Pleistocene and the
Holocene or in the earliest Holocene, being the most recent one (idem). The
Crystal Cave of the Naharon system probably yielded one of the oldest dates so
far in North America on human remains. The Oxford dating for this 20-30 year
old woman claimed an age of 11,670±60 rcybp (idem). Almost complete and
partly articulated, found deep inside the cave system, the individual shows a
mesocephalic skull. The date has not been replicated by other laboratories yet,
but this could be one of the oldest inhabitants of the continent.
!

The Mexican archaeological record proved more generous with ancient

human remains than other parts of the Americas. These records add new
important data for the study of the peopling of the continent and yield clear
evidence of human presence in the area at least for Clovis times, beyond the
limitations of surface and excavated lithic materials (González et al. 2003;
Walker 2005). Most remains show no clear resemblance with modern Native
Americans, nor to Eastern Asian populations (González-José et al. 2005: 779).
They rather indicate the presence of an early population of long and narrowheaded humans (dolicocephalic) well before 10,000 BP (Salas et al. 1988: 131,
139; González et al. op. cit.: 386; 2006: 72). The literature studied for this thesis
indicates that the dental traits of the available human remains have not been
studied thoroughly, so far, or they have not been published yet, so this line of
evidence about the possible genetic relationships between prehistoric
populations cannot be explored here. This is also valid for the newest
discoveries from Yucatan treated in the previous paragraph.
I.5.e. The megafauna remains
!

Discoveries involving a clear association between humans and extinct

megafauna are scarce in Mexico. Among those applying as possible evidence,
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only proboscideans appear in clear association with cultural contexts, such as
killing sites, butchering behaviour and bone modification. There are several
finds mentioned below, but only a couple of them stand as indicators of the
interaction between ancient hunters and Late Pleistocene fauna.
!

Most of the “classic” finds occurred decades ago and the contexts are not

verifiable anymore. More than half a century ago, in 1958, such a discovery
occurred at San Pedro Zacachimalpa, State of Puebla, anticipating the
controversies around the Valsequillo Reservoir (Fig. 11). The association is not
doubt-proof, as it only consists of a large scraper on flake situated in the
proximity of a mammoth tusk, eroding from the wall of a gully (Armenta 1959).
Long before that, in 1945, in the vicinity of the future site of the “Tepexpan Man”,
an excavated mammoth showed an inverted skull, inverted iliac, scattered
bones in a low-energy sediment and, apparently, a retouched obsidian flake
associated to a femur (Arellano 1946; Lorenzo and Mirambell 1986b: 116-117;
Sánchez 2001). Not far from there, another proboscidean was found in 1961,
showing a curious association: a worn-out human canine tooth inserted
between dorsal vertebrae (idem: 65). There are no dates available for these
finds.
!

Among the first mammoths to be dated in Mexico was the specimen from

Los Reyes Acozac, carefully excavated in 1956. Bones were found dispersed,
but no clear human intervention acknowledged. One basalt and one obsidian
flakes were found nearby, but not clearly associated with the bones. Obsidian
hydration yielded an age of 10,000 B.P. (Lorenzo and Mirambell op. cit.: 51;
Sánchez 2010: 47). An almost complete mammoth was excavated in 1957 north
of Mexico City, at San Bartolo Atepehuacán. There were 59 basalt and obsidian
flakes supposedly associated with the animal, as well as lenses of charcoal in
the same level of deposition (Lorenzo 1967; Lorenzo and Mirambell op. cit.:
51-61). Obsidian hydration and radiocarbon techniques applied on charcoal
yielded dates around 9,500 rcybp (ibidem). Nevertheless, there were also
ceramic sherds discovered in the charcoal-rich layers, suggesting possible
intrusions and mixed material (Sánchez op. cit: 50). Unconfirmed reports of
excavated finds at Chimalhuacán speak of obsidian flakes and blades in
stratigraphic relationship with mammoth bones, and also impressions of
mammoth footprints seen in fossil lake sediments (García Cook 1968: 25-31;
Lorenzo and Mirambell op. cit.: 77). Similar data is recorded for other finds with
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very poor documentation: flakes next to mammoth bones at Santa Lucia II
(Lorenzo and Mirambell op. cit.: 108), cut marks on scapulae al Estanzuela,
Nuevo León (Polaco et al. 2001: 238), or bone fragments used as tools at Villa
de Guadalupe (Arroyo et al. 2006: 83). In other words, all these discoveries
suggest that “there is something out there”, but they remain doubtful, with
unclear cultural association.
!

Santa Isabel Iztapan and El Fin del Mundo are the only two sites in

Mexico that show a direct interaction between humans and extinct fauna (Fig.
11). In fact, only El Fin del Mundo site, with the two juvenile gomphotheres,
passes all the tests, without doubts, no allegations of fraud and no dubious
contexts. Besides that, there is only one more site to be mentioned: Tocuila
(Fig. 11).
!

Tocuila is not properly speaking an archaeological site. The context was

created by a natural accumulation of mammoth carcasses carried away by a
high-energy mudflow caused by volcanic eruption. Seven specimens were
studied in 1986 during a salvage excavation project. Radiocarbon dating of
bones yielded an age of 11,188±76 rcybp, possibly linking to a plinian eruption
of the Popocatépetl volcano, the Pumice With Andesite eruption (González et
al. 2006). There are no artefacts at the site. However, the discussion centres on
possible bone modification manifested in the form of cut marks and flaked bone.
The debate over the human origin of the bone flakes has not reached a
satisfactory agreement yet (Morett et al. 1998a, 1998b, 2003; Morett and Arroyo
2001; Arroyo et al. 2001; Johnson 2001).
!

The issue of the relationship between humans and megafauna is

confusing and poorly known in Mexico. There are three theoretical levels of
association, as stated by Haynes and Stanford (1984, in Pichardo 2001: 41):
simple contemporaneity, association and utilisation. The first two are clearly
suggested by the countryʼs weak and blurry archaeological record, but the last
one (involving the conscious use of animal resources) is only clear at the two
sites mentioned above. Mexican publications on human-proboscidean
relationship seem to agree on one aspect: there was no real specialisation of
early hunters in megafaunal resources. Mammoths were only hunted
occasionally, for special occasions and in circumstances that eased the task, as
shown by the majority of specimens trapped in swamp mud on the shores of
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Pleistocene lakes across the country (García Cook op. cit.; Lorenzo and
Mirambell 1981, 1984, 1986b; García-Bárcena 1989).
!

Mammoths, mastodons and gomphotheres are indisputable icons of the

Pleistocene and their presence will always provide additional certainty to the
researchers about the possible old age of the discovery. In a given
archaeological record, at a first glance, a deer, a rabbit, or a fox could either be
of Early or Late Holocene age. But a mammoth, as far as our current knowledge
determines, will always be associated with the Pleistocene. In my opinion, late
glacial hunters were not specialised as exclusive megafauna killers. Such tasks
were rather limited to initiation rituals, ritual hunting, inter-groupal special
hunting, and to the utilisation of weak, wounded or isolated specimens. Meaning
that this kind of discoveries will remain rare.
I.5.f. Palaeoenvironmental data
!

The crucial importance of the study of ancient environments and climates

for the understanding of cultural behaviour has long been acknowledged in the
Mexican specialised literature (Lorenzo 1967; Lorenzo and Mirambell 1986a).
This approach motivated the earliest institutional projects of INAHʼs
Departamento de Prehistoria, but it gradually lost terrain in the subsequent
phases of the archaeological practice. This section contains a brief revision of
data about ancient environments at the time of the Transition between the Late
Pleistocene and the Early Holocene in Central and Northern Mexico. In order to
gain understanding of the particular cultural manifestations representing this
transition in North America, investigations should focus on what the Younger
Dryas, as a sharp climatic change, meant for the local inhabitants. But this
subject deserves a special treatment elsewhere (Chapter X). As a hypothesis, I
consider that the alleged significant shift in spatial behaviour, landscape use
and transmission of knowledge (as stated in the hypothesis above) had a lot to
do, causally, with the Younger Dryas. As Lorenzo himself said long ago (op. cit.:
13), researchers must understand that a specific focus is required for this part of
North America, because we are dealing with tropical latitudes and high altitudes,
where the concrete manifestations of the last glaciation and the following
Transition could have been different from the general picture generalised from
particular studies elsewhere on the continent.
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Paleoenvironments in Central Mexico
!

The specific paleoenvironmental studies are few, mostly incidental

analysis on data obtained from surface or excavated archaeological contexts.
The traditional image for Central Mexico was this: a cold pluvial environment
with high levels of water in the Basinʼs lakes during the Late Glacial Maximum;
a reduced rainfall with dominant “prairie” landscape and lower lake levels during
the Pleistocene-Holocene transition; and a drier and warmer environment
during the Holocene (Sokollof and Lorenzo 1953: 54).
!

In time, new data adjusted the current view: the Wisconsin glaciation

manifested in humid conditions in the Basin, the Late Glacial Maximum (LGM)
became substantially drier (with a decrease in coniferous species and an
increase in Quercus), while the Transitional period to the Holocene went wetter
again but warmer, with clearly dry climates in the Middle Holocene. Most of
such data comes from locations concentrated around the ancient lake system of
the Basin of Mexico. Diatoms, pollen, sediments and the distribution of
mammoth carcasses, all show reduced lake levels by the very end of the
Pleistocene, a significant increase in salinity, marshy conditions and a
predominance of grasses over forests (Pichardo et al. 1961; Liddicoat and Coe
1986; Bradbury 1989; Caballero 1997; Metcalfe 2000; Vázquez and Heine
2004; Lamb et al. 2009; Sedov et al. 2010).
!

One of the few case studies is Tlapacoya. The site seems to confirm the

general picture; towards the end of the Pleistocene and following the LGM,
precipitations decreased, Pinus and Abies values went down, grasses
augmented and the lake levels dropped. Fauna remained representative for the
local Ice Age spectrum after the LGM (American bear, Odocoileus virginianus
and O. halli, coyote, water-fowl, Antylocapra americana, Capromeryx), but it
transformed into an indicator of aridity closer to the Younger Dryas, when there
was a predominance of coyotes, rodents and rabbits (Lorenzo and Mirambell
1986a; 2005; González-Quintero 1986; Alvarez 1986; Brodkorp and Phillips
1986; Corona 2006). This later period is usually referred to as the Tardiglacial
(around 13,000-10,000 rcybp), when the precipitations were scarcer but more
uniformly distributed over the year, lakes got shallower and marshy, and
diatoms accumulated in compact layers; aridity reached maximum peaks 7,000
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years ago, some lakes drying out (Lamb et al. 2009; González-Quintero 2011:
77, 79).
!

Sustained efforts materialised in the correlation of glaciations, as

manifested through glacial advances seen in moraines on the main Central
Mexican volcanoes, such as Popocatépetl, Iztaccíhuatl, La Malinche, Ajusco
and Nevado de Toluca. Correlations are well established now and connected to
the major phases of the last North American glaciation (White 1986; Lorenzo
1991b; Vásquez and Heine op. cit.). The problem here is that, at those latitudes,
there were probably less sensitive glacial advances after the maximum peak of
the last stadial, while part of the evidence was hidden by volcanic activity (Lamb
et al. op. cit.). Looking for indicators of temperature and precipitation variations
during short-lived glacial pulses (such as the Younger Dryas) on the Mexican
mountains (most of them active volcanoes) is not the best bet. Lorenzo warned
on this aspect in his “bible” (1967: 18). He called the attention on two distinct
pluvial responses to the climate change: the isopluvial and the displuvial. The
first one would show less pluvial disparity between seasons, with more stable
precipitations, but an increase in lakes and glacial advances. The second one,
as a tropical modality, implies accelerated season disparity, intense rains in
summer and dry winters, without marked glacial advances.
!

Volcanism was one of the factors emphasised by palaeoenvironmental

studies in the Basin of Mexico. Tephra layers around the region have always
been of crucial help as chronological markers (Steen-McIntyre 2006), but, on
the other hand, volcanic activity must have been a significant regulator of local
climates at the end of the Pleistocene, creating special conditions with
implications for humans. The mentioned volcanoes presented catastrophic
eruptions that induced climate changes, on a scale not known yet (Huddart and
González 2006). At least three major eruptions work as clear stratigraphic and
chronological markers in Central Mexico: a) the Great Basalt Ash (GBA), of
unknown orographic origin, occurred around 33,000 - 28,000 years ago, in full
glacial times; b) the Pumice With Andesite (PWA), 14,600 years ago, emanating
from the Popocatépetl volcano; c) the Upper Toluca Pumice, from the explosion
of Nevado de Toluca, close to 12,500-11,600 years ago, during the Younger
Dryas. This one might have contributed the ashes adhering to the Balderas and
Chimalhuacan human skulls, it could have killed the Peñón III Woman and it
caused, perhaps, the lahar that piled up the Tocuila carcasses, while helping in
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the local climate change and affecting the precipitation rates (Idem; Liddicoat
and Coe op. cit.; Bradbury op. cit.). Huddart and González (op. cit.: 86, 99, 101)
insisted on the impact the high volcanic activity in the Basin must have had on
the early human presence at the end of the Pleistocene. Constant eruptions and
ash emissions, avalanches and lahars, wild fires, large catastrophic explosions
and continuous depositions of tephras affected the decisions whether to settle
or not in the region and also obliterated the archaeological evidence.
!

Apart from tephras, another important stratigraphic marker that used to

have an important role in the early prehistory investigations of the Basin of
Mexico were the caliche strata. A ʻcalicheʼ is a hard, compact layer of almost
pure calcium carbonates (calcrete) and weathered volcanic material than can
vary in thickness from a few centimetres to one meter or more. There was never
an agreement over the origins of these layers, whether simple calcic soil
horizons, carbonates deposited by raising water tables or disconformities
showing weathered surfaces with evaporites formed under specific climatic
conditions (Cornwall 1956; Pichardo et. al. 1961; Lorenzo 1967). But, from the
very beginning of the “Early Man” archaeology in Central Mexico, they were
recognised as chronostratigraphic markers (De Terra 1947: 41). There are three
caliche markers considered within the Becerra Formation that defines the Late
Pleistocene in the Basin. The lowest one (caliche Morales) separates Becerra
from the previous Tacubaya Formation (Early-Middle Pleistocene), the middle
one (Intraformational) intrudes between Lower and Upper Becerra, while the
most recent one (Barrilaco) seals the Pleistocene stratigraphy on top (idem;
Aveleyra and Maldonado-Koerdell 1952: 4, 1953: 332; Lorenzo op. cit.:11).
Lorenzo (op. cit.) considered them as indicators of dry and cold climates.
Aveleyra and Maldonado (1953: 334) interpreted eroded surfaces once
exposed to atmospheric weathering during draught. Little advance was
achieved since then in their paleoenvironmental interpretation. Early authors
observed that the presence of caliche layers was not constant over the region,
their local manifestations were not uniform, their origin seemed multi-causal, so
their paper as markers was doubtful (Pichardo et al. op. cit; Cornwall op. cit.).
!

The calcium carbonate strata theoretically have a good potential for

being reliable chronostratigraphic markers, but the available knowledge about
them is still insufficient. In conclusion, the existing data for a comprehensive
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reconstruction of paleoclimates and paleoenvironments for the Basin of Mexico
is incipient and fragmentary.
Paleoenvironments in Northern Mexico
!

Although not abundant, there are more paleoenvironmental studies in

Northern Mexico than further south. González-Quintero (1974) was among the
first to suggest an extensive landscape dominated by grasses under a cold
climate with moisture income from the melting glaciers northwards. In his
opinion, early colonists disseminated on their way south several plant species
which later became dominant under desert conditions: the mezquite trees,
(Prosopis), the nopal cactus (Opuntia) and the agave cacti (Agave).
!

Northern Mexico had a very extensive lake systems formed by

interconnected endorreic basins, with water bodies fed by both pluvial income
and sustained spring activity, mostly hot springs forming substantial carbonate
and travertine deposits. The environmental data at El Cedral, obtained from the
1970ʼs archaeological excavations, indicated cold and moist conditions at
30,000 BP, with localised warm niches around permanent water sources, as
shown by waterfowl, tapir and glyptodon remains. Mammoths, horses and
antelopes remains suggest wide open areas, spotted with woods, as supported
by the presence of mastodons (Mirambell 2000: 238). El Cedral was part of
such a paleolake system. As shown by studies around the Cuatro Cienegas
lake-and-marsh ecosystem, the landscape varied little during the Late
Pleistocene and the Early Holocene (Meyer 1973).
!

One of the lead sources of data for the vast Chihuahua Desert are the

packrat middens: fossilised nests of Neotoma mice preserved in rock cavities,
whose organic content can span over thousands of years. The Late Wisconsin
glaciation in the Bolson de Mapimí region manifested as woodlands dominated
by junipers, with pinyon in association with shrubs and cacti, proving that these
plants are not absolute indicators of Holocene deserts. Mountain woodlands
expanded into the lowlands, without displacing the succulents. The very end of
the Pleistocene, around the Younger Dryas, seems to suggest full glacial
conditions, with landscapes defined by lakes, marshes, limestone sierras
isolated by water or poorly drained land, with winters not colder than at present.
Nevertheless, winters yielded higher rainfalls, while summers were cooler (Van
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Devender and Burgess 1985; Metcalfe 2006). The study of beetle remains from
dated packrat middens also showed a clear predominance of grasses and also
a proliferation of species that fed on cereals, decaying vegetation and animal
dung, depicting open prairies at the end of the Ice Age (Elias and Van Devender
1990).
!

Similar contexts yielded interesting data for the regions farther west, the

Sonora Desert and the Baja California peninsula. Breaking again the
stereotypes of “Holocene indicators”, Joashua trees (Yucca brevifolia) are
already dominant during the Middle Pleistocene, replaced by a predominantly
pine-juniper landscape along the Late Pleistocene, when the climate offered dry
summers and cold and rainy winters, an image valid for the transition to the
Holocene. After 9,000 calBP, the Holocene commenced with warmer, dry
winters and rainy summers, a pattern that maintained over the following
millennia, the increase in moisture stimulating the installation of Prosopis
woods. This way, it is clear that the modern Chihuahua Desert landscape was
already installed during the transition between the Pleistocene and the
Holocene (Metcalfe op. cit.: 260-261; Metcalfe et al. 2000: 711).
!

The most relevant texts on the topic summarise the following. Northern

Mexico had, during the Late Pleistocene and the Early Holocene, a cooler and
wetter climate than today. Pinyon-juniper woodlands occupied the high
topography and extended well into the lowlands which are now covered by
deserts. Most of the Late Pleistocene flora assemblages have no modern
analogues, suggesting combinations of climatic characteristics not present
today. Large lakes and wetlands occupied extensive areas in the region,
supported by increased winter precipitations. Large prairies offered suitable
niches for large herbivores and typical Pleistocene predators. Although
temperatures increased after 9,000 calBP, the climate was still moist for a few
more millennia, until the desert conditions were fully established 4,000 years
ago (Metcalfe et al. op. cit.: 713; Metcalfe op. cit.: 266-267; Johnson et al. 2006:
235, 238).
!

This Early-Middle Holocene warming is defined by a period of high

temperatures and arid conditions commonly known as the Altithermal. This is
assumed to be a global phenomenon manifesting about 7,500-4,500 years ago.
The increased aridity could have seriously affected the human cultures in North
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America, but the available data for Northern Mexico is scarce and confusing
(Nance 1972, Johnson et al. 2006b).
!

One of the important concepts for the paleoenvironmental studies in

Northern Mexico is “Mexican grasslands”. It refers to one of the North American
grassland biomes and is assumed as a “late Pleistocene grassland corridor”,
running north-south between the two Sierra Madre ridges, occupying most of
the central-northern highlands, relevant for the geographic situation of this
doctoral research (Arroyo et al. 2006: 79-80; Johnson et al. 2006b: 46-47). This
extensive grass-dominated region could have been the main route of migration
for both fauna and humans towards inner Mexican territories. The region
includes most of the areas mentioned above as providing environmental data.
!
I.6. Conclusions
!

After this revision of archaeological data available for prehistoric Mexico,

I can conclude that this is what is known about the earliest human occupation in
the country:
- there was human presence at least at 12,500 calBP, as shown by radiocarbon
dates on human remains from Central Mexico and the Yucatan Peninsula;
- the oldest cultural manifestation, securely dated and documented for the Late
Pleistocene, is Clovis, 13500 years old;
- there are no reliable dates nor clear archaeological contexts indicating human
presence prior to Clovis so far, in spite of a number of isolated finds that might
give a hope to this possibility;
- there is no updated and useful chronological model applicable to the earliest
phases of prehistoric occupation in Mexico and the lithic typologies need to be
reviewed;
- the palaeoclimatic and palaeoenvironmental data from Mexico is scarce and
incipient and still not connected to the archaeological record.
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Fig. 11: The geographic situation of the most important prehistoric sites mentioned in Chapter I
and Appendix 1

120

CHAPTER II
The bigger picture: a hemispheric view

!

Neither the previous discussion on the archaeology of the earliest people

in Mexico or the following analysis of fresh discoveries contributed by this
investigation may be understood without situating them in the context of a
bigger picture. This chapter provides a comprehensive synthesis on what is
currently known about the
earliest

h u m a n Table 3: The main geologic periods of the Tertiary and

o c c u p a t i o n s i n t h e the Quaternary, following the end of the Cretaceous.
We s t e r n H e m i s p h e r e The Pleistocene started 2.6 millions of years ago and
(North, Central and South
America) during the

ended about 10,000 years ago (compiled after Williams
et al. 1998, Lowe and Walker 1997)

Terminal Pleistocene and
the

subsequent

Transition to the
Holocene; an interval
c o n s i d e r e d , r o u g h l y,
between 18,000 and
10,000 calendar years
ago (Tables 3 and 4).
This comprises the time
span between the end of
the Wisconsin maximum
glacial peak and the
establishment of the
current

climatic

conditions in the Early
Holocene, during which
the Paleoamerican
cultures appeared in the archaeological record, transformed over time and
space, before being replaced by the later manifestations commonly called
“Archaic” (Table 5).
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!

This section is not intended as a full discussion of the topic. The reader

can find a bounty of such information in a wide array of publications written by
renowned authors (Bonnichsen and Turnmire 2005b; Dillehay 2010; Dixon
1999; Fagan 2004, 2011; Fiedel 1996; Meltzer 1994, 2009; Stanford et al. 2005,
etc.). It is rather a synthesis meant to situate the particularities of the Mexican
case into its corresponding place on the globe. The discussion embraces the
cultural component of
the archaeological
record. Because of
space limitations, it is
not possible to
properly venture into
the

fi e l d s

of

paleoenvironments,
paleoclimatology
(partly discussed in
another chapter),
linguistics and
genetics. It focuses
on archaeological
Table 4: The general chronological scheme of the
Pleistocene in North America, which concludes with the
Late Wisconsin glacial stage, comprising the Late Glacial
Maximum, 22,000 years ago, the only geological interval
that withnessed the presence of humans on the continent,
as it is known so far. Earlier stadials and interstadials,
such as Nebraskan, Aftonian, Kansas and Yarmouthian,
are no longer in use and they are all gathered within the
Pre-Illinoian (based on Williams et al. 1998: 79, fig. 3.8;
Lowe and Walker 1997).

sites, artefacts, human
remains

and

subsistence patterns,
emphasising the
radiocarbon ages
available.
!

I agree with

Anderson (2005) on the necessity to employ (when possible) calibrated dates,
at least when doing macro-regional interpretations and continental comparisons
of data; at least for North America, as the calibration curves for the Southern
continent are still insecure. The discrepancy of 1,500-2,000 years between the
radiocarbon values and the actual calendar years - complicated by still
insufficiently known fluctuations of the atmospheric C¹⁴ reservoir during the
considered interval (cf. Mann et al. 2001) - could play tricks on the
understanding of the real manifestations of the early human cultures in time and
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blur the results of continental comparisons. Nevertheless, this text prefers to
employ radiocarbon years and introduces calibrated values only when provided
by the authors in their publications. Specific cultural-historic frames are also
avoided, yet making use of already established names of archaeological
cultures and complexes. Such models can be mentioned in the text, but there is
no formal commitment to any, for reasons of objectivity.
Table 5: The simplified general chronological scheme of the North American
prehistory, as commonly employed mostly in the United States. The ages are
approximate and for orientation, only. This model is rarely used by Mexican
archaeologists (adapted from Turner and Hester 1999, Anderson 2005 and others).

II.1. Mile Zero: the Clovis culture
!

Independent of how old the earliest radiocarbon dates will turn out in the

future, the best known prehistoric archaeological culture of Late Pleistocene
America is Clovis, which maintains as an obliged point of reference. In the
common language spoken by archaeologists of those latitudes, everything
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earlier than a conventional time-marker set at 11,500 rcybp is usually called
“pre-Clovis” and everything after Clovisʼ end (around 10,800 rcybp, right at the
onset of the Younger Dryas climate reversal) is labeled “post-Clovis” or “Late
Paleoamerican”. Clovis remains today the ʻmile zeroʼ from which North
American archaeological reality is measured.

Fig. 12: Some of the most important Clovis sites in North America (base map
from www.freeworldmaps.com)

!

This culture was first defined in 1932 at its type site, Blackwater Draw,

near Clovis, New Mexico (Fig. 12), where the first diagnostic projectile points
were found in stratigraphic context and in direct association with extinct
mammoths (see Boldurian and Cotter 1999) (Fig. 13). The discovery was soon
followed by many other finds, mainly proboscidean kill sites (more visible in the
field than simple camps), and the characteristic concave-based and fluted stone
bifaces defined as the “Llano complex” which later became better known as
Clovis (Haury et al. 1959). Since the initial find, and for the next five or six
decades, Clovis and the American mammoth turned into the heraldic image of
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the Pleistocene human occupation.
A strong paradigm was rapidly
adopted in the North American
academic environment, known as
the “Clovis-first” model.
!

The model implies that this

culture was the archaeological
manifestation of the first and only
pristine population to migrate into
the New World, through the Bering
Land Bridge, formed between
Siberia and Alaska when the
oceanʼs levels were more than 100
m lower than today (Fig. 14). They
moved fast and peopled the entire Fig. 13: The Clovis point type-specimen
from Blackwater Draw (modified from

h e m i s p h e r e i n l e s s t h a n a Boldurian and Cotter 1999: 59, fig. 25).
millennium, giving birth to all the
other Pleistocene cultures in that part of the world. A strong pillar of the
paradigm was the so called “Overkill” model: humans, once arriving in the
Americas, specialised in Ice Age megafauna and drove several taxa to
extinction, causing instability in the ecosystems and endangering many other
species (Martin and Wright 1967; Martin and Klein 1984; Martin 1984). Such a
theory, emphasising an unlikely highly specialised economy, is being refuted by
new data.
!

With many archaeological sites across the United States and parts of

Canada, Clovis became a well-defined horizon, with a strong epistemological
advantage over other discoveries that since the 1970ʼs have been trying to
claim older and culturally different human occupations (Bonnichsen 1999b; G.
Haynes 2002; Sánchez and Carpenter 2003; Stanford et al. 2005; Bate and
Terrazas 2006; Fiedel 2006). This situation, as already shown, is still valid in
Mexico, where the only securely dated old occupations belong to this horizon.
But, with a handful of specialists still defending the idea that Clovis was the only
demographic wave to first people America (Fiedel 1996, 2004, 2005, 2006a),
today there is consensus about both concomitant and earlier-than-Clovis
cultural presences in the hemisphere.
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Fig. 14: Contours of North America showing the two large ice sheets that covered
the continent during the Wisconsin glaciation (the Laurentide in the east and the
Cordilleran in the west), with the “ice-free” corridor, opened around 12,000 BP,
marked in red here. The green surfaces indicate the extension of the ancient coast
lines, when the sea levels were much lower than today. This allowed the exposure
of vast masses of land, such as the land bridge that connected Alaska and Siberia,
known as Beringia (drawn after Meltzer 2009: 2, fig. 1).

!

Clovis culture is known for its diagnostic bifacial projectile points,

lanceolate in shape, with a more or less concave base, sometimes slightly outflaring ears, displaying basal thinning and consistent grinding of the base and
lateral edges towards the proximal end (Figs. 13, 16). Their most famous
feature is fluting. This means that the biface shows a pronounced longitudinal
flake on one or both sides, extracted from the base, after the setting up of an
isolated platform carefully prepared for that purpose. Whether related to hafting
techniques or ritual and symbolism (cf. Bradley and Collins 2013), the “flute” (or
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Fig. 15: The major geo-cultural regions of North America (in the US and Canada),
as they are commonly employed by archaeologists (modified from and based on
Fagan 2011: 32, fig. 16).

“channel”) remains consistent across early North America, found also on nonClovis artefacts. Not all Clovis bifaces are fluted and not all the fluted
unstemmed points are Clovis. What defines the culture is not the fluted point,
but the highly complex lithic technology expressed in the rich artifactual
assemblages. The presence of these people can be detected by identifying a
series of very specific signatures in the flaked stone materials. The high
incidence of biface thinning flakes, a proper blade industry using prepared
wedge cores, biface cores to be used both as transportable raw material for
blades or as blanks for bifaces, flake cores, careful preparation of platforms, a
consistency in the so-called “overshot” (or outrepassée) flakes, as part of the
reduction procedures, are only some of the typically Clovis features (Collins
1999; Bradley et al. 2010) (Fig. 16).
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!

The Clovis point was a lethal weapon (both projectile and knife),

designed to penetrate and cut, to resist impacts and cause fatal bleeding,
meant to go deep into the preyʼs body, made to be glued with pitch in notched
shafts and wrapped around with sinew over the ground edges (idem; Boldurian
and Cotter op. cit.; Frison 2005). It was a valuable possession, extensively
reworked and rejuvenated before discarded. Clovis people manifested special
preference for exotic raw materials. The common stone was chert, but they
often procured finelooking materials
from hundreds of
miles away, such as
transparent quartz,
translucent agate,
chalcedony, jasper,
and banded or
colourful cherts. Such
objects must have
had social, symbolic
or ritual meanings
(Meltzer 2002). The
use of rare materials
could either mean
large territories,
Fig. 16: Clovis stone artefacts: A) Clovis projectile points;
B) adze; C) incised stone; D) blade core; E) blade.
Artefacts are not at scale within the collage (modified from
and based on Stanford and Bradley 2012; Bradley et al.
2010).

interregional trade or
social ties meant to
bond distant groups.
Such finely crafted
artefacts often appear

in caches deposited in shallow pits in the ground (Frison and Bradley 1999;
Collins op.cit.). Ritual offerings or safety boxes? Sometimes, the lithic inventory
is burned (Deller et al. 2009). Some cases, such as the Anzick burial (Montana),
show intensive use of ochre powder spread on objects.
!

The rest of the lithic assemblage includes large bifaces, blade cores,

blades used as tools, blades used as blanks, end and side scrapers on blade
and flake, burins, gravers, adzes. Clovis people also worked bone and
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mammoth ivory in the form of scarcely represented artefacts. The art and
symbolic expressions are scarce. In spite of the attempts to relate some
engravings with >11,000 rcybp occupations by experimental varnish dating
(Tratebas 2004), there is no secure parietal art yet associated with early
occupations. But Clovis people incised small limestone slabs with hatched
patterns, such as those found at the Gault site, Texas; a tradition that continued
into Archaic times (Davis et al. 2009) (Fig 16). An increasingly accepted
evidence is the engraving of a proboscidean on a mineralised bone at Vero
Beach, Florida (Purdy et al. 2011). Most of the “classic” Clovis occupation
concentrates in the centre and southwest of the United States, where the states
of Arizona (mainly the San Pedro Valley) and New Mexico offer the most
important concentrations of kill sites of large mammals, while Gault is the
largest habitation camp known so far (Byers 1954; Wright and Roosa 1966;
Frison and Bradley 1999; G. Haynes 2002; Haynes Boisvert 2004; Huckell
2004; Huckell and Killey 2009; Collins 1999, 2005; Frison 2005; Stanford 2005;
Bonnichsen op. cit.; Haynes and Huckell 2007; Meltzer 2009; Waters et al.
2011; Bradley et al. op. cit.).
!

In spite of apparent unity, there is a substantial variation inside this

cultural horizon (Morrow and Morrow 1999). In fact, the most intense presence
seems to occur in Eastern North America, east of Missouri and Mississippi
rivers, where the variability of artefacts actually defines distinct cultural
traditions, with different and probably non-Clovis patterns. Nevertheless,
whether pioneers or new-comers, Clovis spread very quickly all over the
continent and aspects of their culture were adopted by many other groups; “the
Ice Age equivalent of the spread of Coca-Cola or baseball caps” (Dillehay 2000:
xvi).
!

There is a recent and very interesting posture meant to explain the

sudden appearance of Clovis in the North American archaeological record,
proposed by Bradley and Collins (2013). The hypothesis is based on the
concept of cultural revitalisation (and derived “revitalisation movements”), an
anthropological product rarely applied to archaeological interpretations. This
model describes a succession of steps that a cultural system follows in order to
improve and turn more satisfactory in front of stresses received by human
groups from either environmental or cultural stimuli. In my opinion, it
interestingly parallels, somehow, the same mechanisms described by Thomas
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Kuhn (1962) for the decline and fall of paradigms within the model of ʻscientific
revolutionsʼ. For Bradley and Collins, the role of the ʻsteady stateʼ was played by
the pre-Clovis populations of Eastern North America, originated in the Western
Europe Upper Palaeolithic and living in proximity to productive coastal
environments of the Late Pleistocene. With the deglaciation, sea levels rose,
ecosystems lost productivity and large herbivores disappeared, deriving into
factors of stress or pressure for the established cultural systems. In front of
challenges menacing the survival and continuity of the groups, a cultural
revitalisation is required, in order to produce adjustments that would render the
system satisfactory in coping with the new conditions. Perhaps, a visionary
person, a shaman or prophet, took the initiative and proclaimed a return to
ancient values, maybe to myths, beliefs, customs and latent baggage of
behaviours brought from their place of origin. By preaching and spreading these
ideas, a ʻnew orderʼ was settled and new cultural practices entered in vigour in
an almost sudden way, including the fine flaked stone technology that defines
Clovis in the archaeological record.
!

But how old is Clovis? These people showed up suddenly around 11,500

rcybp and vanished from the archaeological record right at the onset of the
Younger Dryas cold event, in the middle of a serious drought, around 10,800
rcybp or slightly later (Haynes 2005, 2006, 2007). Anderson (2005) situates
them in his Middle Paleoindian phase, during the Allerød warm period. Roughly,
in calendar years, their era is 13,500-13,000 calBP (Fiedel 2004). The
chronology varies widely in the literature, according to the region, site and
changing accuracy of dating techniques. Numbers cluster between 11,400 10,600 rcybp (Morrow and Morrow op.cit.; Roosevelt et al. 2002; Wyckoff 2005).
The most recent re-evaluation of Clovisʼ radiocarbon dating concluded its
duration was even shorter, between 11,050 and 10,800 rcyb (Waters and
Stafford 2007).
II.2. Clovisʼ competitors: The Others
!

It has always been said that Clovis people moved very fast over the

continent (Meltzer 2002; G. Haynes 2002; Haynes 1964, 2005; Fiedel 2005); a
sort of a “blitzkrieg”, leaving mammoth carcasses and short-lived camps in their
path. Independent of the relationship between this idea and the “Clovis-first”
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model,

the

geographic
distribution and
radiocarbon
dates seem to
agree with the
fast move. Most
explanations
imply that Clovis
people were
highly mobile
megafauna
hunters who
invaded

an

unpopulated
continent, with
plenty of space
to occupy. An
idea which is Fig. 17: Projectile point types contemporary with Clovis and

post-Clovis: A) Cumberland, fluted (drawn after Stanford et

contrary to what al. 2005, fig. 5); B) Barnes, fluted (after idem); C) Western
Stemmed Tradition (WST) point (after idem); D) WST point

w e n o r m a l l y (idem); E) WST crescent (after Beck and Jones 2010); F)
l e a r n a b o u t Goshen (after Stanford et al. 2005, fig. 10); G) Plainview
hunter-gatherers
around

(after idem); H) Folsom (after Boldurian and Cotter 1999:
77, fig. 37).

the

world. In my opinion, the reality was the opposite: Clovis faced competition and
social pressure; they had to be on the move. If they originated elsewhere, they
found an America already occupied by the “pre-Clovis” populations. Cultures
were already established and foraging territories had already been defined.
Clovis were not alone. Who were “the others”?
!

Archaeologists signalled the variability in forms and technologies

reflected in the repertoire of fluted points across the Americas (Morrow and
Morrow 1999) (Fig. 17). The regional names assigned to different shapes of
points received more acceptance as proper local cultural manifestations than
mere stylistic variations of a monolithic Clovis culture. On the other hand, new
investigations and recent radiocarbon dates tend to propose that other lithic
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Fig. 18: Some of the most important early Alaskan sites, exponents of the Nenana
complex (adapted from Stanford et al. 2005; base map from www. freeworldmaps.net).

forms and distinct cultural assemblages overlapped historically with the fluted
varieties. Analysing the distribution and diversity of different fluted points, one
notices a pattern of variability showing an increased evolution of forms towards
ʻwaistedʼ and fishtail-like contours, from north to south. In North America itself,
fluted points display more a lanceolate form with straight parallel sides in the
west, north and southwest, and more composed contours with pronounced
lateral indentation to the east and southeast (idem) (Fig. 17).
!

No reliable clues have been recorded yet about the supposed origins of

the Clovis culture in Eastern Beringia (Alaska and Yukon). In the far north, along
the Arctic Foothills, the fluted points show distinct characteristics and overlap
the reference interval (Fig. 19). The Putu-Bedwell and Mesa sites revealed
human-made hearths dating between 11,600 and 9,700 rcybp. The
archaeological record shows blades and lanceolate points with certain
similarities with contemporary manifestations in mid-continental North America
(Hamilton and Goebel 2005) (Fig. 19).
!

The valleys of the Nenana, Tanana and Teklanika rivers in Alaska cluster

a group of early sites whose culture is divided between two archaeological
complexes. The concern here is with the earliest one, the Nenana complex.
This used to be the ʻcomponent Iʼ in sites like Dry Creek, Moose Creek, Walker
Road, Owl Ridge, Broken Mammoth, and Swan Point (Fig. 18). One of the core
discussions about the Arctic cultures is whether they link, causally, with the
Siberian Paleolithic cultures, whose inventory is dominated by microblade
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industries. A Siberian affinity with microblades is evident in the following Denali
complex, but not in Nenana. The lithic assemblage is characterised by blades,
flake tools, scrapers, anvils, unifacial tools, lanceolate points and the teardropshaped “Chindadn” points (Fig. 19). They hunted northern herbivores, small
mammals, waterfowl, but hardly had contact with proboscideans. (Hamilton and
Goebel op.cit.; Roosevelt et al. op.cit.; Stanford et al. 2005). The complex is as
early as 11,800 rcybp and lasts until about 10,500. It has a ʻpre-Clovisʼ start but
it undoubtedly overlaps Clovis in the south, lasting longer. The early dates are
accepted even by the “fossil” partisans of the “Clovis-first” dogma, as supporting
argument for the origins of Clovis within Nenanaʼs early phases (Haynes 2005;
Fiedel 2005, 2007).

Fig. 19: Shapes of early Alaskan bifaces: A) and B) teardrop-shaped Nenana
“Chindadn” points; C) Nenana concave-based point; D) Alaskan fluted point
(drawn after Stanford et al. 2005 and Stanford and Bradley 2012).

!

A mysterious culture existed about the same time as Clovis in the

western United States, mainly in the Great Basin, the Snake River Basin, Rocky
Mountains, intermountain valleys of the West and California (Fig. 23). People
adapted to an environment of lakes, wetlands and highlands. It is known as the
Western Stemmed Tradition (WST), characterised by a diversity of stemmed
and shouldered types, lacking fluted points (Fig. 17). There are fluted bifaces in
the area, but they must belong to a later penetration of Clovis groups migrating
from the Plains. They were wide-spectrum, season-adapted foragers and do not
seem to have been interested in megafauna. WSTʼs lithic assemblage contains
a variety of bifaces, lanceolate points, crescents, adzes and ground stone tools.
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The crescent (moon-shaped, curved biface) is a typical tool, although its
function is still debated (Dansie and Jerrems 2004; Bryan and Tuohy 2005;
Stanford et al. op.cit.) (Fig. 17). This culture is a viable candidate for older-thanClovis occupations in North America. Its chronology seems to expand over a
long interval between 11,600-8,000 rcybp. Beck and Jones (2010, 2012)
already proclaimed the presence of the WST in the region long before Clovis,
probably coming from the coast after the uprise of ocean levels, and then an
inter-cultural encounter between the two; a theory questioned by others (Fiedel
and Morrow 2012).
!

A contemporaneous cultural tradition, with bifacial technologies similar to

the WST ones and dated at least to 12,200 - 11,200 calBP but perhaps as old
as 13,000 calBP, is the “Paleocoastal” maritime adaptation identified on the US
coast of Pacific and on the Channel Islands of California. As important as the
Western Stemmed Tradition, the creators of this Paleocoastal culture were
partially contemporary with Clovis and survived through the Younger Dryas
cooling event. Their technology and geographic location indicate seafaring and
island colonisation in early Paleoamerican times, a diversified maritime
economy and a subsistence based on sea birds, marine mammals and fish
(Erlandson 2001; Erlandson et al. 2005; Erlandson et al. 2011; Rick et al. 2001;
Rick et al. 2005).
!

The case of the Eastern and Southeastern US is interesting and

complex. During Clovis times, the region was characterised by the presence of
a variety of ʻwaistedʼ fluted points. Their shape is sinuous, contracted above the
base, with outflaring ears. Most authors still consider them a Clovis variety,
although they could reflect local variations belonging to very different groups.
Many discoveries occur in Florida and Virginia, as isolated points, kill-sites and
workshops. Florida is rich in artefacts made of bone and ivory. This part of the
continent has always shown a clear foraging economy, without emphasis on the
extinct large mammals (McCary 1951; Faught 2006; Hemmings et al. 2004;
Dunbar and Hemmings 2004; Anderson 2005).
!

Florida precedes the Central American scenario. There is a weak

presence of Clovis-like fluted points at a few sites, roughly contemporary with
the northern mammoth hunters, but more likely manifesting at the onset of the
Younger Dryas. Some authors consider them Clovis, anyway (Ranere 2006)
and speak of a “circumgulf interaction” sphere, ranging from Florida to Panama:
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the same waisted form typical for the southeastern US, possibly born from a
southbound later migration (Faught op.cit.). The sites worth mentioning here are
located in Guatemala (Los Tapiales), Costa Rica (Turrialba) and Panama (La
Mula West, Madden Lake, Nieto, Cueva de los Vampiros) (Fig. 20). The dates
are interesting, between 11,700-10,500 rcybp, reaching almost 14,000 calBP.
They imply controversy, showing contemporaneity and anteriority, rather than
later Clovis-derived manifestations (idem). Actually, other authors deny any
presence of Clovis in the region. According to Roosevelt et al. (2002), the points
here are technologically different and the flutes are rather base thinning flakes.
The Central American fluting traditions could be indicators of parallel,
independent occupations.

Fig. 20: Paleoamerican sites in Central America.

!

“The first South Americans were not Clovis clones”, Dillehay wrote (2000:

6). And indeed, the austral continent, when seen from North American
prehistory, looks like another world. It has never been affected by the “Clovisfirst” paradigm, nor by the biased views emphasising megafauna overkills.
South America was diverse, culturally. It has never been dominated by a main
culture. Highly eclectic in landscapes and ecosystems, almost void of glaciers
135

and free to be peopled in all directions from very old times, this part of the world
has always experienced a pronounced regionalisation and archaeological
diversification during the Late Pleistocene and the Early Holocene. Lithic
material is very diverse, communal kill sites are almost absent, hunted
mammals were completely processed, campsites and inhabited rockshelters
are abundant and the subsistence has always been a foraging one, based on
wide and complete use of resources (idem; Miotti 2004; Gruhn 2004, 2005;
Borrero 2006). There are indications of the presence of Clovis points in
Venezuela and Chile (Jackson 2006), but, as some specialists propose, they do
not show proper North American filiation, rather being local manifestations of
fluted forms (Roosevelt et al. op.cit.).
!

The emblematic artefact here is

the so-called “Fishtail” point (Fig. 21). It
is widespread over the continent, in
Argentina, Uruguay, Chile, Peru, some
parts of Brazil and Colombia. Fishtails
hardly consolidated as a proper culture
(with a more or less unitary artifactual
assemblage), although they do define a
horizon. These points are varied in
shape (Gnecco and Aceituno 2006),
although the prototype shows a
stemmed artefact, with wide triangular or
ogive-like convex-edged body, and a
fluted concave-edged and concavebased stem. The variation in form is
better explained by a high incidence of
resharpening, as recently shown (Suárez
2003, 2009, 2010, 2011a, 2011b;
Fig. 21: Shape of a South American
fluted Fishtail projectile point (drawing
after Stanford et al. 2005, fig. 13).

Castiñeira et al. 2011). Fishtail makers
also preferred exotic materials, like
translucent agate and quartz crystal, an

aspect quite unique for the continent, where most tools are elaborated in locally
available materials (Nami 2009; Suárez 2010, 2011a; Méndez et al. 2010).
There is also a scarce unifacial variant, maybe by-products of the learning
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Fig. 22: The most important Paleoamerican sites in South America

process (Suárez 2009). Most finds come from the surface, although the buried
contexts increased recently. Its chronology is still not well understood. It is true
that the Fishtail culture is a bit later than Clovis, more contemporaneous with
Folsom culture in the north (Jackson op.cit.). Its average dates are
10,800-10,100 rcybp (Morrow and Morrow 1999). But there are older dates,
approaching 11,200 rcybp, for example at the type site of Fell Cave, where it
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was first recognised by J. Bird (Massone 2003). That makes it also
contemporary with Clovis. The possible historical and cultural relationship
between the two is still a vivid discussion, but Fishtails remain a local South
American manifestation of the Late Pleistocene, employed by hunter-gatherers
who exploited a wide array of ecosystems and lived on diversity of resources,
displaying formal and technological discrepancies with their counterparts in the
north (Miotti op.cit.; Miotti et al. 2010; Maggard 2010; Nami and Castro 2010;
Suárez and Leigh 2010; Dillehay op.cit.).
!

There are no well-defined cultures in South America contemporaneous

with Clovis; at best, individual sites which do not form an integrated image, yet
(Fig. 22). All occupations start sometime during the Clovis interval and continue
well into the Younger Dryas. The barrier between the Terminal Pleistocene and
the Transition to Holocene is not clearly expressed in the archaeological record.
!

Among these sites, Agua de la Cueva in Argentina is dated to

10,950-9,200 rcybp; a guanaco hunters site using expedient tools made of
quartz, rhyolite and chalcedony (García 2003, 2009; Paez et al. 2003). Also in
Argentina, the sites of Cerro La China, Cerro Tres Tetas, Los Toldos, and La
María-Casa del Minero 1, focused on camelids, revealed simple tools, dating
around 11,500-10,000 rcybp, maybe pushing back to 12,000 (Paez et al. op.
cit.; Paunero 2003a, 2003b; Dillehay op.cit.). On the Peruvian coast, a
fishermen community lived at Quebrada de Los Burros at 11,000-10,000 BP
(Lavallée 2003). By the same time, coast-adapted people from Quebrada
Jaguay subsisted on seafood and imported raw materials from the highlands
(Dillehay op.cit.; Fiedel 2007; Gruhn 2004). On the Chilean coast, Quereo was
a possible butchering site of Pleistocene fauna, in use by 11,600-11,000 rcybp
(Dillehay op.cit.; Jackson 2003). In Peruʼs highlands, Pachamachay Caveʼs
inhabitants hunted vicuña with triangular and lanceolate points, maybe as early
as 11,800 rcybp, but surely around 10,500 rcybp (Dillehay op.cit.; Gruhn op.cit.).
El Inga (Ecuador) displays a strong Fishtail occupation with emphasis on
obsidian, possibly occupied at 11,200 rcybp (Dillehay op.cit.), but probably of a
later age (Roosevelt et al. op.cit.). Dillehay (op.cit.) stressed that northwestern
South America had an important early unifacial industry, with simple cutting and
scraping tools made on flakes, partly pre-dating Fishtails, at 11,400-8,500
rcybp. Its manifestations occur at Tibitó and Tequendama (Colombia), TaguaTagua (Chile), Talará (Peru) and as the Itaparica Tradition in Brazil. In the
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northeast of this country, 12 sites cluster between 11,500-8,500 rcybp. At
Caverna da Pedra Pintada, occupants left hearths, pigments, quartz and
chalcedony artefacts by 11,200-10,000 rcybp (Roosevelt et al. op.cit.).
!

One of the better-known sites of the period is AEP-1 rockshelter at Piedra

Museo, Argentinean Patagonia. The earliest component there (Unit 6) ranges
between 12,800 and 10,500 rcybp, alluding a pre-Clovis occupation of 16,000
calBP, lasting through the Younger Dryas. Pre-Fishtail bifacial tools were used
to butcher horse, vicuña and ñandú (Miotti 2004; Miotti et al. 2003b; Miotti and
Cattáneo 2003; Miotti and Salemme 2005; Gruhn 2005).

Fig. 23: Map showing the distribution of some of the most relevant archaeological sites
belonging to the Western Stemmed Tradition, the Folsom-Midland culture and the
Goshen-Plainview horizon (based on Stanford et al. 2005; map from
www.freeworldmaps.net).

II.3. After Clovis: the survivors
!

Clovis culture disappeared almost instantly at the end of the Allerød dry

period (culminating in the so-called “Clovis drought”) and the very beginning of
the Younger Dryas, around 12,800 calBP. Something happened in a very brief
139

period of time, powerful enough to induce
significant changes in the lives of people and
make cultural signatures disappear from the
archaeological record. The situation can be
appreciated very well at several archaeological
sites, for example at Murray Springs, Arizona
(Haynes and Huckell 2007) and reflected in the
recent reconsideration of radiocarbon ages
(Waters and Stafford op.cit.).
!

Understanding the changes that

occurred during the Younger Dryas in terms of
c u l t u r a l d i v e r s i fi c a t i o n a n d i n c r e a s e d
Fig. 24: Agate Basin points
(after Dixon 1999).

regionalisation remains a difficult task. We
probably should not assume Clovis as a
culture reflecting an ethnic group, but maybe
as a widespread technological approach

(Collins 2007). Nevertheless, it is plausible to to see
them as a network of strongly interrelated groups (maybe
in terms of behaviour and beliefs based on interregional
objective or mythical kinships) who held an identity and
consciously shared a specific technology. Because, as
seen above, there were many other groups and traditions
sharing the time and space with them and Clovis possibly
meant

more than just “a way of doing things”. In my

opinion, the reason to stick to a technology or adopt
another has more to do with behaviour, traditions, culture
Fig. 25: Hell Gap
point (after Turner
and Hester 1999).

hermetics, beliefs etc, than with the mechanism of
adaptations and responses to environmental change.
They only existed in the archaeological record for about
300-400 radiocarbon years, meaning around 500
calendar years. Why did they vanish suddenly while the

other cultures continued with little changes during the subsequent centuries or
millennia into the Holocene? It probably had to do with cultural porosity or
versatility: ability to adapt customs, beliefs, and rigid norms to changes. And
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Clovis people failed to do
so, they disappeared as
culture. This subchapter is
about those who survived.
!

The period is called

“Late Paleoindian”, in
Andersonʼs words (2004,
2005). Folsom is probably
the most famous North
American foraging culture
that made it through the
Younger Dryas. It was first
defined in 1926 at the
Fig. 26: Biface types (points or knives) of the Cody
complex: A) Scottsbluff; B) Eden; C) Cody knife
(modified from Dixon 1999; Turner and Hester 1999).

eponymic site in New
Mexico, where a clear
association between points

and extinct bisons demonstrated, for the
first time, the early presence of humans on
the continent (Boldurian and Cotter op.
cit.). Characteristic for the Southern and
Northwestern Plains - but also for high
altitude sites in Colorado Mountains (Hurst
1943) - this culture of bison hunters follows
Clovis immediately, with a chronological
range of 10,800-10,200 rcybp (Stanford
2005; Wyckoff 2005) (Fig. 23). Even so,
there are no indications of causal cultural
Fig. 27: Paleoamerican point types
from Florida: A) Suwannee; B)
Simpson (modified from Dunbar
and Hemmings 2004: 67, fig. 1)

succession between Clovis and Folsom.
This culture is part of the accelerated
process of cultural diversification that one

can notice in North America in that epoch. It is often referred to as the FolsomMidland complex, some authors considering there is no real distinction between
the two. Folsom is very homogenous compared to Clovis, and its typical
projectile point is a smaller lanceolate point, with a deeper basal concavity. It is
fluted on one or both sides and the flake scar is long, wide, occupying most of
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the bifaceʼs surface (Fig. 17). Midland
points are similar, but generally lack fluting.
In some opinions, Midland and Folsom are
likely different, but related technologies2.
Although wide-spectrum foragers, Folsom
hunters organised large communal bison
kills, with more than a hundred specimens
per event. Among the important kill-sites
are Lindenmeier, Lipscomb, Bonfire
Shelter, Blackwater Draw, Lubbock Lake,
with habitation camps at Horn Shelter,
Adair-Steadman, etc. They donʼt use ivory
anymore, but still employ bone artefacts
Fig. 28: Two types of projectile

and use red ocher for ritual purposes and points from eastern South America
hide processing. Their lithic assemblage is (Uruguay), dating after the Fishtail
horizon: A) Pay Paso; B) K87-El

diverse, keeping interest in distant raw Tigre (modified from Suárez 2011:
materials, but blade technology almost 187, 192).
disappears (Stanford op.cit.; Frison 2005; LaBelle and
Newton 2010; Goodyear 2010).
!

In the typical Southern Plains chronology, Folsom is

followed by the Planview horizon (Wyckoff op.cit.) (Fig. 23).
Remaining in the Plainsʼ tradition of large bison hunts,
probably organised before important social gatherings
between late Fall and early Spring, Plainview people were
generalised foragers, too. Their projectile points lack fluting,
but show different degrees of base concavity and thickness,
maintaining basal thinning (Fig. 17). There are several point
varieties and, for this reason, the complex is better known as
Goshen-Plainview, with particular variants, for example the
St. Maryʼs Hall points as a later version (9,900-8,700 rcybp).
The chronology is rather confused in the literature,

Fig. 29: The

oscillating between contemporaneity with Clovis to more Paiján point, from
conservative views of 10,000-8,000 rcybp. Recent assays w e s t e r n S o u t h

2

Bruce Bradley, personal communication, 2012.

America (after
Stanford et al.
2005)
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situate it in late post-Folsom times until about 9-8,000 rcybp. Together with
Golondrina and Angostura traditions, Goshen-Plainview is one of the
Transitional types between the Pleistocene and Holocene (Holliday et al. 1999;
Tankerseley 2004; Stanford op.cit.; Stanford et al. 2005; Frison 2005; Condon et
al. 2009; Hill 2010). In Bradleyʼs opinion, Folsom is technologically related to
and rising out of Goshen, which is derived from some northern branch of “preClovis” originated in the East, spreading northwest along the retreating glacial
front, including Chesrow in Wisconsin.3
!

Several other complexes define this Transitional period, well defined

culturally but still confused chronologically, somewhere between 10,000-9,000
rcybp. The Agate Basin complex - probably contemporaneous and later than
Folsom - manifested over the Plains (Fig. 23), their unstemmed and unfluted
long, foliaceous and sometimes bipointed bifaces being “the most lethal
weaponry” of those times (Frison op.cit.: 276; Stanford op.cit.) (Fig. 24). The
Hell Gap complex probably derived from Agate Basin, technologically alike. The
points are flat-based stemmed lanceolates, with rounded shoulders, and slightly
contracting grounded stems (Fig. 25). The flaking technique included soft
hammers and pressure. They hunted bison herds by traps and cliff falls
(Stanford op.cit.; Holen and Holen 2009). The makers of the notched San
Patrice points, likely related to Dalton, were also a Plains (southeastern)
adaptation hunting bison during Younger Dryas, from New Mexico to the
eastern woodlands (Jackson 2008; Hurst et al. 2009). The Cody complex
included various cultural manifestations represented by the Scottsbluff, Eden
and Alberta types, all square-based, shouldered and barely stemmed, adding to
the strange one-shouldered, stemmed “Cody knife” (Fig. 26). The Transitional
phase concludes in the US Southwest with the still mysterious and poorly
known San Dieguito-Sulphur Springs complexes, tentatively situated at
10,000-8,000 years ago. Already showing technological characteristics of the
Holocene, these confuse cultures maintain certain ties with the earlier
manifestations in their tool-kit (Dixon 1999; Haynes and Huckell 2007).
!

Even more interesting is the situation in North Americaʼs northeast and

southeast. There are late variants of fluted points resembling Clovis, named
Gainey, Debert, Cumberland, Barnes, Crowfield, and Redstone. They vary in

3

personal communication, 2013.
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size, contour, fluting and finish technique (Anderson op.cit.; Lepper 2005;
Stanford and Bradley 2012) (Fig. 17). In Florida, there are two typical forms for
this period: Suwannee and Simpson, probably in this order (Fig. 27). They have
composite shape, the first displaying expanding ears and the latter narrower
base, with pronounced contracting point above it, looking like fish (Dunbar and
Hemmings op.cit.; Faught 2006). In other views, Simpson could be of early
dates, maybe pre-Clovis and, in this case, potential precursor for South
American fishtails.
!

In Alaska, this period belongs to the Denali complex, dated to

10,200-8,200 rcybp. It appears in the younger levels of some of the sites
already mentioned above as Nenana exponents, adding Panguingue Creek and
the Tangle Lakes site cluster. This cultural manifestation is characterised

by

microblades, conical microcores, lanceolate bifacial points, wedge cores and
blades, more akin to Siberian traditions (Hamilton and Goebel 2005; Powers
and Hoffecker 1989). More recent assessments imply that the Alaskan fluted
points are rather contemporary with late Northeastern fluted and late Folsom of
the Plains.4
!

In South America, the occupations belonging to the pre-Holocene

Transition require more investigations. Suárez (2003, 2011b) has recently
defined the Pay Paso component (11,000-10,200 rcybp) and the K87 (or El
Tigre) points (10,420-9,700 rcybp), named after the eponymous sites, following
the Fishtail occupation in Uruguay (Fig. 28). Units 4/5 at Piedra Museo, yet
containing a few Fishtails, date at 10,400-9,200 rcybp (Miotti and Cattáneo
2003; Miotti et al. 2003b). Several other sites throughout Argentina show
generalised foraging economies of later dates: Huenul cave, with obsidian and
basalt debitage, 9,530 rcybp (Barberena et al. 2010), Arroyo Malo 3 rockshelter,
9,000 rcybp (Diéguez and Neme 2003), culturally modified guanaco remains at
Chorrillo Malo 3 rockshelter around 9,700 rcybp (Franco and Borrero 2003),
simple tools plus guanaco bones dating to 9,700-9,000 rcybp at Cave 7 of Cerro
Casa de Piedra (Civalero and Aschero 2003), La Gruta 1 from Deseado Massif,
with chalcedony and obsidian flaked tools from 10,800 rcybp (Franco et al.
2010), rockshelter 1 from Cerro El Sombrero and six more sites in the Tandilia

4

Bruce Bradley, personal communication, 2013.
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range in the pampa, with lithics, hearths and pigments spanning between
10,700-9,500 rcybp (Mazzanti 2003; Flegenheimer 2003).
!

On the southern coast of Peru, Quebrada Tacahuay sheltered marine-

adapted foragers employing unifacial tools, who fished anchovies and hunted
sea-fowl (Dillehay 2000; Fiedel 2007). Typical is also the presence of the Paiján
culture in the Moche Valley, partially coexisting with the unifacial industries.
Paiján points are slim, triangular, shouldered and narrow-stemmed (Fig. 29). Its
creators frequented coastal plains and adjacent foothills and lived on fish, deer,
birds and lizards. The dates cluster between 10,800-8,500 rcybp (Dillehay et al.
2003). Probably contemporary and somehow similar are the Restrepo points
encountered in open sites in central Colombia (Dillehay op.cit.). The Colombian
locality of San Isidro seems to contain indicators of anthropic disturbance of
forests by fire around 10,000 rcybp, in accordance with an incipient control of
plants (Gnecco 2003), although the problem of man-made fires and hearths
versus wildfires in the archaeological record is always a matter of concern
(Bonnichsen and Will 2005). The “south Andean central tradition” (Peru and
Chileʼs highlands) enlists a series of sites dating to 10,800-9,500 rcybp (idem).
In Brazil, the Paranaiba Phase (10,700-9,000 rcybp) manifests as bifaces and
limaces, while the younger occupation of Santa Elina rockshelter contains
hearths, limestone, chert and quartz tools and hematite plaquettes going back
to 10,100 rcybp (Dillehay op.cit.; Vilhena 2011).
II.4. “Pre-Clovis” or those who came before
!

It is proclaimed that the “Clovis-first” model is dead (Bonnichsen 1999b).

Beyond the archaeological epic wars in the Americas, the current naked data
presents it as a reality. This topic provoked an arduous debate lasting for
decades, with very complex hues (cf. Whitley and Dorn 1993; Dillehay 2000;
Meltzer 2009; Stanford and Bradley 2012, etc.). Unlike the Old World - where
very ancient dates of human occupations come and go frequently without much
distrust from peers and the academic mind is prepared to accept changes more
easily - the American scenario transformed the “pre-Clovis” or “older-thanClovis” argument into one of the harshest battles in the history of archaeology.
The debate continues today, as the skepticism remains unbeaten or slightly
modified in a handful of North American authors (Fiedel 2006a,b; Haynes 1964,
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2005; Roosevelt et al. op.cit.). In spite of that, most skeptics have admitted the
reality, for some time now (Lewin 1989). The situation has always been different
between the two halves of the hemisphere, as in South America the
conservative paradigm was not embraced (Gruhn 2004, 2005; Bryan 2004;
Bryan and Gruhn 1989; Bate and Terrazas op.cit.; Dillehay op.cit.; Borrero
1999, 2006).

Fig. 30: Map of North America (excluding Mexico), with the location of the most
important Pre-Clovis sites that provided more secure evidence. The majority
concentrate in the eastern US (based on Stanford and Bradley 2012: 90, Fig. 4.1; map
from www.freeworldmaps.net).

!

There are several aspects defining the discussion on older-than-Clovis

discoveries: if “pre-” populations arrived in one or several migrations5; if they are
to be seen as Clovis progenitors or totally independent; if they are or not
potentially visible in the archaeological record; what a pre-Clovis complex
should look like; and, finally, how old the radiocarbon dates should be in order
5

The term “pre-Clovis” is used only as a convention, for being the most commonly term
employed in the American archaeology and most people are used to it. “Pre-” is used strictly in
a chronological sense, without any causal or genetic implications. “Older-than-Clovis” would be
the most appropriate term, as it has been in use for years already. This text does employ both
terminologies, but the use of “pre-Clovis” remains, as stated, as a simple convention for being a
widely understood word.
146

to become “acceptable”. The ad-hoc “adaptations” one can notice in the
publications of the detractors facing increasing evidence are interesting: older
than 11,500 rcybp are acceptable if they are “not too old” and help suggest
progenitors for the Clovis protagonists (cf. Haynes 1964). And also, assuming
there were very old human incursions into Americas that died out,
demographically low without leaving recognisable signatures under ground.
Otherwise, the evidence is guilty of “factual and logical weakness” (Fiedel 2006:
45). Any new potential ancient presence encounters rigid criteria before being
accepted. Contexts, stratigraphy, excavation technique, excavatorʼs
professionalism, dated material, everything is questioned and expected to be
almost impossibly perfect. Going to extremes, even Homo erectus could have
entered the continent at some point, why not? But as they died out without
leaving trace, the status-quo is happily maintained (Fiedel op.cit.; Meltzer 1989,
2009; Jelinek 1992; Roosevelt et al. op.cit.; Anderson 2005; Haynes 2005).
!

Many sites claimed such antiquity and most of them entered the “pre-

Clovis credibility decay curve” (Meltzer 2002). The “fight for acceptance” is a
constant reality for the intrepid discoveries in the New World (Marshall 2001).
But, it is important to be clear that there is a fundamental difference between
such a debate in Mexico and the United States. In Mexico, the “Extremely Old
Dates syndrome” manifested freely and without criticism, too widely accepted
as a paradigm, was based only on the authority of the proponents. And today
those sites are refuted. In the US and the rest of the continent, the extreme
skepticism and the pressure imposed by the “Clovis-first” model yielded a
positive effect: today, there are secure older-than-Clovis occupations that
passed the test of the doubt (Fig. 30). Even so, none has safely produced such
old dates as those traditionally claimed for Mexican sites.
!

Sandia Cave in New Mexico was once considered an old site, where

one-shouldered bifacial points were reported in association with extinct fauna. It
is dated today at no more that 3,500 rcybp, the initially alleged antiquity being
the result of a hoax (Stanford 2005; Thompson et al. 2008; Thompson and
Haynes 2012). In the same state, Pendejo Cave doubtfully claimed for dates in
excess of 30,000 years, with human hairs, fingerprints and Pleistocene
mammals (MacNeish 1948[2009]; Dixon 1999). The Calico Hills site, California,
built its fame on crude “tools” considered contemporary with the Old Worldʼs
Lower Palaeolithic, as proclaimed by Louis Leakeyʼs verdict in 1963. Today,
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they are mere “geofacts” of natural origin, although their antiquity is sometimes
defended (Budinger 2004; cf. Meltzer 2009). Association between humans and
dwarf mammoths on the Channel Islands, California, and artificially modified
bones of extinct animals at Trail Creek, Alaska expresses other such unclear
cases (Dixon op.cit.). Several man-made hearths at Lewisville, Texas yielded
valid dates of 36,000 years. But the ancient people there burned ancient lignite
in their fireplaces, cheating on us (Wyckoff 2005; Meltzer op.cit.). In Alaska, the
fortuitous discoveries of artefacts, modified bones and mummified mammoths at
the Fairbanks Muck Deposits are an intriguing and promising case for olderthan-Clovis, but they lack secure contexts (Dixon op.cit.). Eastwards, in the
Yukon territory (Canada), the Bluefish Caves and the Old Crow basin sites
suggested very old human presence, with lithics and cut marks on bones, of
25,000-40,000 years of age; not sustained as valid evidence, yet (idem; CinqMars and Morlan 2005; Wilson and Burns 2005; Meltzer op.cit.).
!

In Brazil, there are two important cases. The notorious one is Pedra

Furada rockshelter, worked by French archaeologists who claimed to have
discovered quartzite tools and hearths 15,000 and 30,000 years old (Fig. 22).
The case is dismissed, based on profound doubts on the artificial nature of the
finds (idem; Dillehay op.cit.). The other case is recent, with chances of survival
in academia: the early phase at Santa Elina rockshelter, Mato Grosso, provided
marginally retouched flakes, charcoal and Glossotherium ostheodemes dated to
around 25,000 years ago (Vilhena 2003, 2011) (Fig. 22). In spite of this
spectrum of doubts, the pre-Clovis occupation has become a reality and some
others even speak of patterns of archaeological manifestations, as culturally
modified bone, unifacial tools and flaked bifaces (Stanford et al. 2005).
!

Then, what is the reliable evidence today?

!

In the Tanana valley, Alaska, there are two Nenana phase sites: Broken

Mammoth and Swan Point. Going back to 11,800 rcybp, they are considered by
some as potential Clovis progenitors (Haynes 2005). The presence of
microblades in the deepest levels (>12,300 rcybp) is dubious, but sufficient to
claim Siberian connections (Fiedel 2006). With their excavated contexts and
unifacial industries, these localities were in use by 14,000 calBP (Bonnichsen
1999b; Hamilton and Goebel 2005; Yesner 2007). In the Northwestern Plains
and adjacent mountains of the US, the evidence is absent so far (Frison 2005).
The Northwest coast has the “Manis mastodon” (11,800-12,000 rcybp) with a
148

bone projectile tip in its ribs (Dixon 1999). Lamb Spring, Colorado, below a
Cody complex level, yielded an insecure butchering event of 13,000 years
(idem). Burning Tree Mastodon site, Ohio, did not reveal artefacts, but a
possible human-made meat cache, with dates reaching 11,600-12,200 rcybp
(Lepper 2005). Still uncertain is Burnham siteʼs situation, in Oklahoma, where
the association of bison and artefacts could be as old as 26,000 years (Wyckoff
op.cit.). The open site at Shriver, Missouri, has an early non-point component
probably slightly older than Clovisʼ onset (Lepper op.cit.). There is an interesting
case in Wisconsin, known as the Chesrow complex. Close to the Pleistocene

Fig. 31: North American flaked stone Pre-Clovis artefacts discovered in the United
States: A) and B): Cactus Hill; C) and D): Meadowcroft Rockshelter; E) and F): Miles
Point; G): Oyster Cove; H): the Cinmar biface. All scales have 2 cm (re-drawn from
Stanford and Bradley 2012, figs. 4.3, 4.2, 4.4, 4.6 and 4.7).

ice front, focused on caribou hunting but still killing proboscideans, Chesrow
people used thick, basally thinned, quasi-fluted, heat-treated and side-ground
points. Flaked tools and cut marks appeared in the context of the Schaefer and
Hebior mammoths (Fig. 30). The dates are around 12,500 rcybp, one
millennium older than Clovis (Overstreet 2004, 2005; Haynes 2005).
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!

In Eastern-Southeastern North America, the discoveries are more

abundant and itʼs there where the most secure pre-Clovis finds appear. Saltville,
Virginia, shows the intensive exploitation of a mastodon carcass, with
associated bone and stone tools employed in the process, and also musk ox
remains, apparently from 14,500 rcybp (Goodyear 2005; Anderson 2005;
McDonald and Wiederhold 2009). Topper site in South Carolina (dated only by
OSL and stratigraphy to about 16,000 calBP) revealed concentrations of chert
nodules, chert flakes, quartz artefacts, blades, retouched flakes and a supposed
“smash-core” technology (Anderson op.cit.; Goodyear op.cit.; Marshall 2001).
To the south, Unit 3 at Page-Ladson, Florida, has a possible pre-Clovis
occupation of 12,400 rcybp, manifested as potentially proto-Clovis points, chert
artefacts in relationship with mastodon bones and ivory (Dunbar and Hemmings
op.cit.; Stanford and Bradley 2012).
!

Three discoveries from the eastern regions have been recently brought

into attention and they actually form the most important, intriguing and
promising corpus of evidence for the older-than-Clovis occupations in North
America. A Solutrean-like bipointed biface (the “Cinmar biface”) was dragged
from the bottom of the ocean in Virginia, together with mastodon bones dated to
23,000 calBP, from a place corresponding to the ancient coastline (Fig. 31). In
the Chesapeake Bay, Maryland, an exposed profile at Miles Point revealed a
large boulder used as an anvil for the production of stone tools, underneath the
Tilghman paleosol, a known stratigraphic marker dated to 24,000-16,300 calBP
(Fig. 31). In the vicinity, at Oyster Cove, a similar projectile point looking like the
one at Miles Point and other early sites, appeared in the same paleosol
(Stanford and Bradley op.cit.) (Fig. 31).
!

These points resemble those from Cactus Hill, southeast Virginia.

Considered by some as the best candidate for a secure pre-Clovis occupation
(Sánchez 2010), it is still questioned by those who question everything (Haynes
2005; Fiedel 2006). However, Cactus Hill, together with the discoveries in the
above-mentioned Middle Atlantic sites, complete what possibly means the
earliest cultural evidence of Pleistocene human occupation in North America.
The Cactus Hill small triangular points of concave base are similar to some
mentioned above and are technological pairs of the Miller point from
Meadowcroft Rockshelter (Fig. 31). Beneath the Clovis occupation, there was
an older human presence manifested as hearth-like concentrations of charcoal,
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quartzite flakes and quartzite prismatic blades. Dates range from 15,000 to
almost 17,000 rcybp and there is little to discredit their authenticity (Stanford
and Bradley op.cit.; Dixon op.cit.; Goodyear op.cit.). The traditional approach to
the pre-Clovis problem would have emphasised Meadowcroft Rockshelter (see
below). Today, thanks to the discoveries from Cactus Hill, Miles Point, Oyster
Cove and thanks to the Cinmar biface, the emphasis shifts to these more clear
archaeological arguments, in which the technology together with the
radiocarbon dating and the geology, became more solid arguments that will
soon surpass in strength and relevance the older evidence that still carries
behind a long history of doubts and confusions.
!

At the opposite end of the country, at Paisley Caves, Oregon, the

evidence is now unbeatable. Large mammal butchered bones showed up in
association with lithic debitage, a Western Stemmed-like obsidian point and
human coprolites
that yielded human
DNA as additional
evidence. The
obsidian hydration
and radiocarbon
dates coincide:
humans were there,
in the Northwest,
already

by

16,000-14,300
calBP (Gilbert et al.
2008; Oberling
Fig. 32: South American Pre-Clovis bifaces of El Jobo type
(re-drawn from Stanford et al. 2005, fig. 13 (left); Gruhn and
Bryan 1984, fig. 5.3).

2010). At the
opposite end of the
continent,

in

Venezuela, Taima-Taima is probably the second most important austral site
claiming older-than-Clovis age, in spite of its decreasing fame in publications.
Studied in the 1960ʼs-1970ʼs, the site is a waterhole in a small basin. In Unit 1,
the butchered remains of a juvenile gomphothere appeared in clear association
with the medial fragment of an El Jobo projectile point sheltered in the pelvic
cavity (Figs. 22). It was the first challenge for the “Clovis-first” model, when
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announced in 1976. Dates obtained from several materials in that context range
between 14,000-12,500 rcybp. El Jobo points (long, narrow, bipointed willowleafed bifaces) remain mysterious and confusing (Fig. 32). Hardly found in
buried strata, they duplicate the problems built around the Lerma points in the
North (Fig. 9); and, actually, if these taxa existed as objective archaeological
realities, they might be related (Gruhn and Bryan 1984; Gruhn 2004, 2005;
Dillehay op.cit.; Jackson 2006; Gnecco and Aceituno 2006).
!

If a line was drawn connecting the two better known and most famous

pre-Clovis sites in the Western Hemisphere, it would probably be called “the
Cross Creek - Chinchihuapi Creek line”. It would be about 5,500 miles long,
running in an almost perfectly north-south direction, along the 75ºW meridian. At
one end, Meadowcroft Rockshelter, Pennsylvania, US. At the other end, the
Monte Verde open site, near Puerto Montt, Chile (Figs. 22, 30). These two sites
stood for decades at the core of the older-than-Clovis argumentation. As
mentioned above, at least for the North American end of the line, the current
discussions started to shift emphasis towards the more intriguing recent
discoveries from Maryland and Virginia. Nevertheless, these two sites must be
presented, as they used to be the “classic” evidence and their historiographical
importance in the debate is crucial.
!

Meadowcroft is a deeply stratified rockshelter with a very long cultural

occupation. It is among the best studied Paleoamerican sites, part of a complex
and complete regional archaeological study that yielded hundreds of other old
localities. Beneath heavy roof debris, stratum IIa provided one of the best
arguments for older-than-Clovis presence. With the neighbouring site of Krajcic
completing the image, the here-defined Miller complex includes a small,
unfluted, resharpened lanceolate biface similar to others mentioned for the
eastern North America (Fig. 31). The excavators describe it as a unique, blade
technology with standardised small polyhedral core-and-blade industry. The
artefacts differ from what is known at any time in North American prehistory. The
dates make the case: 12,800 rcybp, calibrating around 15,000 calBP. Older
occupation is suggested, but such ages are sufficient for the debate (Adovasio
et al. 1978; Adovasio and Pedler 2005; Adovasio et al. 2005; Haynes 2005;
Goodyear 2005; Meltzer 2009; Stanford and Bradley op.cit.). Other authors see
today a similarity between Meadowcroft, Cactus Hill and Chesapeake
technologies (Stanford and Bradley op.cit.).
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!

Monte Verde is a unique case in the world archaeology, a sort of South

American Pompeii. Sealed under a bog peat formed after its abandonment, the
site is well-preserved, a context frozen in time. Component MV-II is the most
important. Dillehayʼs team excavated a large house with wooden foundations
and pole-and-hide walls, with hearths and clayed storage pits, next to a
wishbone-shaped structure used as a mastodon carcass processing shelter and
healing house, with an amazing amount of perishable materials, human
footprints and animal fat conserved for study. El Jobo-like points were found at
the site, together with bola stones probably for hunting or fishing, unifacial tools,
wooden digging sticks and mortars, bone implements, cordage, hide, etc. The
academic community has now agreed on the antiquity of the component:
12,500 rcybp (14,000 calBP). The other component, MV-I, yielded dates of
33,000 years, but this is less secure (Dillehay op.cit.; Dillehay and Rossen
2002; Meltzer et al. 1997; Pino 2003; Meltzer op.cit.).
!

Such is the “pre-Clovis” scenario at the moment. The oldest dates

accepted and coming from coherent contexts cluster after the Late Glacial
Maximum and approach, in lesser or greater measure, the 11,500 rcybp
conventional time bar. They rely on professionally excavated strata and have
passed the scrutiny of the skeptics and the pressure of paradigms.
II.5. Ancient human remains
!

As said in Chapter I, there is something that does exist in Mexico, as an

advantage: the freedom to study human skeletal remains, without the
constrictions imposed by the famous NAGPRA law in the United States6.
Starting as a supposed politically correct attitude, this legal requirement
transformed into a nightmare for archaeologists, as many important discoveries
lost the opportunity to be studied (cf. Bonnichsen 1999a, b; Owsley 1999;
McManamon 1999; Schneider and Bonnichsen 2005; Powell 2005). The
discoveries are abundant in North America, much more than the shallow record
in Mexico (Fig. 33). But they are not very old. The genetic (DNA) ʻevidenceʼ is

6 6

“Native American Graves Protection and Repatriation Act”, instaurated by the US Congress
in 1990, as a mean to return to the native populations the remains of the dead considered as
havind cultural or genetic affiliation with their ancestors. The remains are then re-buried by the
tribes.
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not discussed here, as that needs a specialised approach (see Stone 1999;
Schurr and Wallace 1999; Powell op.cit. and others). Neither the mortuary
patterns and funerary contexts per se, for reasons of space (Steele and Powell
1999; Owsley op.cit.; Chatters 2010). This section is limited to the revision of
the available archaeological discoveries and related radiocarbon dates, in spite
of their methodological complications (cf. Stafford 1994). It is important to
specify that none of the existing human remains in North America (possibly
excepting the recent discoveries from the Yucatan Peninsula) are older than
Clovis, all falling in late Paleoamerican times. It means they may relate to any
possible founding events, incoming from any direction.

Fig. 33: Map of North America showing the distribution of some of the most relevant
discoveries of human remains of Late Pleistocene - Early Holocene age. The oldest
ones are marked by white cases (after Dixon 1999; González et al. 2003, 2006a;
González-González et al. 2006).

!

“Kennewick Man” was one of the most famous candidates for the Late

Pleistocene bioarchaeological record and the object of hard legal battles under
the NAGPRA law. Found accidentally in the northwestern state of Washington, it
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was an adult male showing many healed fractures and a Transitional/Early
Archaic projectile point embedded in its iliac. It is not the oldest specimen, as its
dating set at 9,200-8,400 rcybp (Chatters 2004; Powell op.cit.). The list of
relatively ancient remains continues with: Grimes Burial Shelter, 9,700 rcybp
and Spirit Cave mummy, 9,040 rcybp, both from Nevada (Powell op.cit.; Owsley
and Jantz 1999); Pelican Rapids, Minnesota, 7,840 rcybp (idem); Whitewater
Draw, Arizona, 10,000-8,000 rcybp (Powell op.cit.; Steele and Powell 2002);
Gordon Creek, Colorado, 9,700 rcybp (Powell op.cit.), Midland site and WilsonLeonard Burial II, Texas, possibly both from 11,500 rcybp (idem; Dixon op.cit.);
Rancho La Brea, 9,000 rcybp, and Arlington Springs, 11,000 rcybp, California
(idem); Little Salt Springs and Warm Mineral Springs, Florida, 10,000 rcybp, and
finally the On Your Knees cave, Prince of Wales island, Alaska, about 9,700
rcybp (idem).
!

Three finds in the US form the oldest coherent bioarchaeological record.

The Anzick burial of a two-year old infant was thought of as the only known
Clovis individual. But this discovery in Montana, dated at 11,200 rcybp,
represents a mixed, non-primary context. It contains associated Clovis
artefacts: more than a hundred stone and bone implements, with red ocher that
could have covered the dead and offerings (Powell op.cit.; Morrow and Fiedel
2006). The inclusion of red ocher continued 1,000 years later, with the Arch
Lake Woman, New Mexico, accompanied by talc beads, bone and stone tools,
from 10,200 rcybp (Owsley et al. 2010). Older than this, related with the
Western Stemmed Tradition, the young woman buried with artefacts at Buhl,
Idaho, died around 10,670 rcybp (Powell op.cit.; Dixon op.cit.). In South
America, several human remains are situated in the Transition period. The most
important is the adult female (“Luzia”) from Lapa Vermelha (Lagoa Santa,
Brazil), not older than 12,000 calBP (Powell op.cit.; Steele and Powell op.cit.).
II.6. Subsistence and mobility
!

Early Paleoamericans were generalised foragers. This new paradigm

implies three lines of argumentation. First, they were not specialised and
exclusive megafauna killers; second, they exploited a very wide spectrum of
resources, either food or raw materials; and third, they covered vast territories
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procuring goods, trading, social networking, adapting to a variety of niches and
ecosystems.
!

Hunting proboscideans (mammoths, mastodons, gomphotheres) was

indeed a cultural practice in the early phases of the First Americans, no doubt
about that. But it was a rare behaviour; elephants were not an exclusive
resource, not even a favourite one. The “specialised” and the “overkill” models
are no longer sustained. There seems to be a specific relationship between this
cultural custom, particular geographic regions and specific groups. There is a
relatively high incidence of the practice in the Great Plains, Great Basin, parts of
eastern North America, with a high concentration of kill-sites in the
southwestern US. In other regions, such a practice is much less common or
absent. On the other hand, proboscideans and many other large-bodied species
maybe disappeared in North America at the onset of the Younger Dryas or
during that event. So, most of the archaeological record involving the hunt of
megafauna is restricted to the Clovis period. The importance of these animals
as chronological markers for the Pleistocene biased the objective knowledge,
kill-sites being more evident during surveys and preferred for study over other
contexts whose subsistence indicators looked less promising. The discussion
on megafauna hunting includes the large bison kills becoming increasingly
common in post-Clovis times, with the Plains complexes adapting to the
communal hunting of hundreds of animals, through diverse cooperative
techniques. Even so, the archaeological reality speaks today of a very different
socio-economic landscape: foraging, diversity and adaptability.
!

Several characteristics are shared by the Paleoamerican foragers from

pre-Clovis to Holocene (even historic) times, all over the hemisphere:
subsistence adapted to the particularities of each region or locality; wide hunting
spectrum, including herbivores, small mammals, reptiles, amphibians, rodents,
fish and an impressive reliance on birds and waterfowl; low weight of
megafauna meat in the diet, compared to other resources; high importance of
plant gathering and processing, like nuts, seeds, fruits, roots, on the same
levels as in the Holocene; seasonality and relatively low mobility related to food
procurement versus high mobility related to trade and social networking. This
scenario is supported by data from a great variety of sites all over North and
South America and across all considered historic intervals (Wendorf and Hester
1962; Kelly and Todd 1988; Todd et al. 1990; Seeman 1994; Storck and Spiess
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1994; Meltzer 2002, 2009; Dillehay and Rossen 2002; Overstreet 2005; Collins
2007; Dent 2007; Dunbar and Vojnovski 2007; Hollenbach 2007; Kornfeld 2007;
Kuehn 2007; Walker 2007; Andrews et al. 2008; Dillehay op.cit.; Lepper op.cit.).
!

Nevertheless, the Ice Age was an epoch of large-bodied animals and

humans were people of their times (Geist 2005). The procurement of megamammals was a real practice and had several purposes: obtaining meat, hide,
sinew and bones or ivory for artefacts, clothing and shelter, and probably social
and ritual ends (cf. Bradley and Collins 2013). It manifested in several ways:
hunting live free animals, killing weakened or trapped specimens, driving herds
into traps, scavenging carcasses, quarrying bone and storing meat in the form
of caches (Bonnichsen and Sorg 1989; Solórzano 1989; Dixon op.cit.; G.
Haynes 2002; Fisher 2004; Johnson 2005; Frison 2005; Haynes and Huckell
2007). Killing proboscideans was not such a complicated task, as often
believed. Humans are able to hunt any sort of animal if the correct strategies
are applied, without the need to rely on bogged places or sick individuals, as
clearly shown by Frison (op.cit.). The difficulty of the hunt is not the point, but
this: relative scarcity of proboscidean killing events (in spite of the opposite
general impression), the amount of meat such kills imply and the high incidence
of abandonment of carcasses and under-exploitation observed in the butchering
events, with intact bodies and unused parts. This is also valid for the massive
bison kills from after-mammoth periods.
!

So, the final question about subsistence strategies is: if we already know

that the Pleistocene Americans were generalised foragers relying mainly on
other resources, why did they hunt mammoth and bison in large numbers
without using the entire meat available and abandoning large volumes of the
obtained prey? In my opinion, the answer is: a) megafauna killings were
seasonal, social events, meant to provide food for large social/tribal gatherings,
a scenario for social bonding; and/or b) mammoth kills were rare ritual hunts
reserved for the initiation of young adults, according to traditions and beliefs that
will never be known.
II.7. Peopling of America and the “zombie models”
!

A Mexican colleague wrote: “The narrative of the First Americans is still a

very speculative stage, although some narratives are more testable than
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others” (Sánchez 2010: 21). This is mostly the case when debating the time,
entering routes and mobility of the earliest settlers into and throughout the
continent during the initial ʻcolonisationʼ process, “an ecological event of
enormous magnitude” (Jablonski 2002b: 3). The space here does not allow
details and the complexity of the debate can be appreciated elsewhere (Dixon
op.cit.; Dillehay op.cit.; Stanford et al. 2005; Meltzer 2009; Bonnichsen and
Turnmire 2005a,b). This is a review of the major models proposed for this
process (Fig. 34) and a discussion of some aspects from my own perspective.

Fig. 34: The main models for the peopling of the Americas: A) the “classic” entry
through Beringia and the migration through the “ice-free corridor”, the base for the
“Clovis-first” paradigm; B) the “bow waves” spreading of the innitial populations from
north to south, in a fast movement that must have lasted less than a millennium; this is
also linked to the “Clovis-first” and “Overkill” models; C) the alternative, maritime routes,
before the opening of the ice-free corridor: the Pacific coast peopling, in blue, and the
North Atlantic hypothesis, in green, part of the “Solutrean connection” theory (base
maps modified from Dixon 1999)

!

Today, parallel approaches are employed in the search for the origins of

the earliest new-comers. Linguistics, glottochronology, genetics and
bioarchaeology seem to converge in the idea that everything started in Beringia
(Roosevelt et al. 2002; Turner 2002; Fiedel 2006; Haeussler 2004; Goebel et al.
2008). But these theories are based on the study of evidence that does not
belong to the period in discussion and forcefully assume the validity of untested
assumptions (Bonnichsen 1999b; González-José et al. 2005). More efforts have
been made to understand the environmental conditions of Eastern Beringia for
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the supposed time of the first arrivals across the Land Bridge, than for any other
region (Elias 2002; Yesner 2007). The archaeological evidence still fails to
support a pristine and unique entry by land through that point. Today, science
prefers the posture of multiple waves of arrival, in order to explain both the initial
peopling and the subsequent cultural and genetic diversity (Bonnichsen op.cit.;
Meltzer 1989; Faught 2008; Stanford et al. op.cit.). “Multiple waves” is a tricky
concept: it can either mean simultaneous entries of distinct populations,
successive migrations of groups following the same or different routes or
completely separate events occurring at great distances in time. It is possible
than migrations commenced very long time ago and many other pioneering
populations died out, went extinct, remaining invisible in the archaeological
record (Jablonski op.cit.). It is true that “Clovis-first” is dead, but that should not
automatically allow exaggeratedly old dates for the initial peopling without
criticism and supporting evidence, as some did (Bryan and Gruhn 1989). A
model that does give theoretical cohesion to the peopling of the continent is the
concept of “adaptive radiation”, employed by Collins (2012; cf. Bradley and
Collins 2013).
!

There are three basic models for the initial peopling of America: a) the

inner route across the continental landmass, implying “colonisation” by land
from Eastern Beringia to the territories south of the Laurentide and Cordilleran
ice sheets; b) the Pacific coast route, supposing either walking along the
coastline or travelling by watercrafts, bordering the shores; c) the North Atlantic
route, with European Solutrean people seafaring across the ocean (Fig. 34).
Anderson and Gillam (2000) discuss these models and synthesise a series of
options of demographic movement to the interior of the continents.
!

The first option - a priori assuming the first touch point in Alaska - is

centred on a crucial argument: it requires an opening between the two large
continental ice sheets to allow people to pass southwards, the so-called “Icefree corridor”, which is believed to have opened around 12,000-11,500 rcybp
(Fig. 14). If so, Clovis progenitors (probably Nenana groups) migrated through
the long and very narrow passage between the ice walls, subsisting on
waterfowl and resources found around the young periglacial lakes, then flowed
into the nowadaysʼ US lands, giving birth to the first cultures and, eventually, to
Clovis. For those searching Clovisʼ ancestry in Beringia, this model is crucial
(Schurr and Wallace 1999; Haynes 2005; Wilson and Burns 2005; Fiedel 2007).
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!

The second option is related to the concept of maritime adaptations and

also implies origins in Asia. If people took the coastal route, they had to be used
to coastal environments, dominating seafaring technologies. If conservative
views doubt about that (Fiedel op.cit.; Hamilton and Goebel 2005), others, using
archaeological data and ethnographic analogies, consider it as an objective
reality (Gruhn 1994; Erlandson 2002; Jodry 2005). South America has its
variant, envisaging both oceanic shores, known as the “aquatic environments
model”, with people moving along the coast and exploring “eco-refuges”
inlands, along the river valleys (Miotti 2004, 2006; Miotti et al. 2011).
!

The cross-Atlantic alternative has increased in strength and stabilised

during the last decade as a viable theory (Bradley and Stanford 2004, 2006;
Stanford and Bradley 2002, 2012). It is based on striking and undeniable
technological and formal similarities between the Clovis culture and the Late
Palaeolithic Solutrean counterpart in Europe. Coast-adapted Solutreans, using
specialised watercraft, could have reached northeastern America during or
shortly after the Late Glacial Maximum. The hypothesis has been strongly
questioned by some peers (Straus 2000; Straus et al. 2005; Goebel et al. 2008;
Kornfeld and Tabarev 2009) and supported by others (Collins 2005; Yahnig
2004; Moore 2012; Runnels 2012).
!

Any of these proposals could reflect the reality, maybe all at the same

time. But crossing the Atlantic, crossing the Pacific, sailing along new shores or
roaming across uninhabited and strange lands, all require some sort of
justification and motivation. There are two models describing manners in which
mobile populations would move through space: the “string-of-pearls” model and
the “leap-frog” one. The first supposes a progressive move, with adjacent
territories invading space after fissioning of groups and exhaustion of resources.
The second implies long-distance “jumps” from one to the next settled territory,
with culturally empty spaces left between (Anderson and Gillam op.cit.).
!

All these theoretical constructions are internally coherent and sound

logical to the reader. But I question one specific aspect: moving elsewhere
needs a reason. This could be: accidental (cast-aways, in the case of
seafaring), social pressure (conflicts between groups, demographic increase,
kinship territoriality and buffer zones), environmental pressure (termination of
resources, cataclysms, unsuitable climate or dangerous predators) or, simply,
human curiosity and a sense for exploration. But, if we do not resolve the
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circumstances in which demographic movements occurred, we shall remain
with what I would call “zombie models”: people simply moving forward, along
the coasts, across open seas, through virgin lands, like a mass of zombies,
mysteriously chasing for something, or acting like they knew there was
something farther away. We should even avoid terms as “colonisation” or
“migration”, because they inevitably imply a goal, a consciously assumed target.
They were people who did not have knowledge of the territories they were
about to reach, who lacked maps and aerial views of what there might be
beyond the hill (Stanford et al. op.cit.; Meltzer 2002, 2009).
!

The strangest “zombie model” involves the ice-free corridor of western

Canada. If the corridor was closed before 12,000 rcybp, the older dates can
only be explained by coastal entries. But, even if it opened much earlier, even if
that was the only possible land route, let us imagine this: the corridor was only a
few kilometres wide, maybe 40-80 km at the widest, cold, humid, lifeless, with
terrible floods and gigantic ice walls at sight, which probably even opened first
in the south and later in the north; with scarce vegetation and hardly anything to
eat, with fish and waterfowl needing centuries before being established in the
lakes. But even if a rich land, why would anyone, on the Alaskan end, decide to
enter a never-ending tunnel of ice leading into nowhere? Does it have and end?
Whatʼs on the other side? What about the social behaviour, traditions, customs,
social rules, myths, legends and beliefs regulating peopleʼs acts? These
thoughts and the lack of sufficient archaeological evidence along the corridorʼs
trail make me see this scenario as unfeasible.
!

In conclusion, one can only ask, like in the title of a classic article: “why

donʼt we know when the first people came to North America?” (Meltzer 1989).
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PART B
Hunter-gatherer archaeology
in the Central-Northern Highlands of Mexico
General aspects and methodology
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CHAPTER III
The foundations of the investigation

III.1. Presentation
!

The archaeological exploration representing the basis for this doctoral

thesis was proposed as a systematic search for the earliest human occupation
in the Central-northern highlands of Mexico. Particular emphasis is on a specific
arid region framed by the Transversal Mountains and a chain of endorheic
basins situated in the northeast of the State of Zacatecas, in the south of the
physiographic region known as the Chihuahua Desert, just north of the Tropic of
Cancer (Fig. 35).
!

This is a pioneering investigation. No previous work of any kind had been

done in the specific area of field research, and a few historic studies limited to
the Colonial and modern times. The geological research had been exclusively
restricted to mining purposes; the region witnessed intense mining activity
(silver, gold, copper, zinc) for centuries, and it remains so today. No studies at
all existed on the Quaternary geology of that landscape, nor on sedimentology
or stratigraphy. In spite of the difficulties and “blindness” implied by the total lack
of previous investigations, this was an argument in favour of choosing the
particular area of study: it allowed a systematic and experimental quest for the
earliest cultural presence in a vacuum of knowledge, targeting the potential Late
Pleistocene-Early Holocene Transition and the sedimentological manifestations
of the Younger Dryas cooling event as chronoboundary. Neither had been found
in the region and remain almost completely unknown for the rest of the country.
!

This investigation commenced as a risky bet: it departed from the

consideration that it was possible to start “from scratch” in a territory completely
unknown to science. It meant to test the methodological hypothesis that, lacking
guidance and relying on a preliminary assessment of the landscape (as visible
on the free-access satellite imagery, topographic charts and preliminary field
visits), it was possible to discover the proper archaeological indicators that
would allow an interpretation of the cultural and paleo-environmental contexts of
Early Americans in central-northern Mexico. Also, that it was possible to identify
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the first stratigraphic markers for the Transition between Pleistocene and
Holocene in that part of the continent.

Fig. 35: The position of the Northern Highlands and the Chihuahua Desert in
relationship to the other major physiographic regions of Mexico. The red star marks
the region of study for this doctoral thesis.
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III.2. Three lines of research
This project followed three lines of research:
i. A complete literature survey and a critical analysis of the current state of the
art in the Mexican prehistoric archaeology concerning the initial human
peopling and the earliest cultural manifestations in the country. This was
intended to be more than a simple background for field investigations. It was a
study in itself, whose goals were to offer a first integrated and complete view
of the real knowledge and the dominant paradigms, and to establish a
difference between the subjective and objective realities expressed in the
available publications until 2012. It was meant to identify the correct state of
the art from a critical perspective (Part A; APPENDIX 1).
ii. A study of existing lithic collections held in private and academic contexts.
The idea was to establish whether there were more materials reflecting Late
Pleistocene cultural presence in central-northern Mexico than those presented
in publications and also to confirm/refute the claimed early artefacts reported
from different regions. This study could not be completed. Initially, I planned to
review materials from private collections owned by locals around the study
area, mainly in the Concepción del Oro, Mazapil and Salvador counties of
northeastern Zacatecas. Also, to pay visits to INAH regional centres in the
states of San Luis Potosí, Coahuila, Nuevo León, Tamaulipas, Chihuahua and
Durango, whose territories include parts of the Northern Highlands and
overlap with the informal “central-northern” macro-region. Most of the visits
could not be realised because of the increasing violence generated by the
drug-wars in Mexico and the extreme threat to personal safety posed by the
crimes continuously committed in some of those regions in 2010-2011. The
results are presented in Chapter V (cf. APPENDICES 6, 7,8).
iii. The fieldwork: a large territory including potential sub-areas for specific field
studies was defined in the preliminary stages of the project and then, after
repeated on-terrain evaluations, one of the smaller areas was selected for
intensive exploration. This was meant to identify hunter-gatherer sites, record
them, collect archaeological materials on surface and select a few for test
excavations. This part has also been satisfactorily accomplished and its
results are detailed in this thesis.
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III.3. The fieldwork study area
III.3.a. Generalities
!

Northeastern Zacatecas is a vast, arid region; a component of Chihuahua

Desert. From a paleo-environmental point of view, it belonged, during the
Pleistocene, to the meridional sector of the North American Grasslands
(Johnson 2001, 2005; Johnson et al. 2006, 2006b). It is defined by the
Transversal Mountains: a series of parallel, long and narrow sierras which run in
northwest-southeast direction and connect in the east with the western
extensions of Sierra Madre Oriental (Figs. 36, 37, 38). The Zacatecas desert
was chosen for several reasons. It was a probable route of movement of
ancient hunter-gatherers since pristine human arrivals. It is characterised by an
articulation of valleys and endorheic basins distributed between the mountains,
most of them manifesting now as paleo-beaches and saline playa-lakes which
once supported a richness of resources (Fig. 38). It shows reduced vegetation
cover, easing artefact identification on the surface. Relatively scarcely
populated today, it is situated within the state whose university I work for (Fig.
36). Finally, it was completely ignored by archaeologists so far and it is within
easy reach from the capital city of Zacatecas (roughly, 200 miles) on a
motorway. The region was considered suitable not only for this study, but for
continuing post-doctoral investigation.
!

Before the commencement of the proper research and before applying to

the PhD programme in Exeter, a vast potential study region had already been
clearly delimited on the topographic charts, with its contours verified in the field
(Fig. 37). The study region is large, covering about 8,000 km², including the
entire Concepción del Oro and Salvador counties, part of Mazapil county (State
of Zacatecas), plus reduced surfaces of Saltillo (Coahuila), Vanegas (San Luis
Potosí) and Galeana (Nuevo León) counties. It was subdivided into smaller subregions and further into potential research areas centred on specific basins and
mountain chains. The reason to delimit such a vast region was the need to start
with a territory big enough to offer a plurality of options and allow the proper
selection of the study area for this research.
!

The best candidate was the basin extending northeast of the town of

Concepción del Oro, an active silver-and-gold mining locality. It is situated
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within the administrative limits of the county bearing the same name. The
reasons to choose this particular area were:
- it was the best example of an endorheic basin and a playa-lake;
- it conserves visible ancient beaches, the contours of an extinct water body
which kept water, partially, until recent times, as expressed in historical
documents and toponymy;
- there were testimonies about the presence of extinct megafauna bones in
creek cuts across its territory;
- very low agricultural disturbance and the lack of recent mining activity;
- low density of modern settlements;
- low incidence of human modification of the archaeological record, such as
looting, artefact collection and infrastructure;
- abundance of seasonal water courses forming gullies and arroyo cuts that
expose deep stratigraphy;
- abundance of geological indicators of ancient springs, such as calcium
carbonate sediments and travertine outcrops, suggesting a potential for
prehistoric faunal and human concentrations;
- presence of flat-top volcanic hills (mesas), together with low alluvial ridges and
wide alluvial fans, as potential support for a complexity of archaeological sites;
- pronounced aridity and low vegetation cover in most areas, facilitating surface
exploration and the identification of cultural materials;
- high presence of limestone bedrocks and volcanic intrusives, promising the
presence of raw materials such as chert, basalt, rhyolite and quartzes;
- the surrounding mountains present a repetitive geology: Cretaceous
limestones of marine origin on the slopes and Jurassic limestones on
anticlines, with frequent granite intrusions forming the highest peaks. The
expected differential erosion on their contacts theoretically provides conditions
for the formation of caves and rockshelters;
- it was a nuclear area for one of the bloodiest wars ever, The Chichimec War,
which confronted local tribal confederations and Spanish invaders for the
entire second half of the 16th century (cf. Powell 1996);
- the area is crossed by a major motorway providing easy access evacuation in
case of inconvenience, facilitating exploration, supplying and security;
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- the town of Concepción del Oro, only a few km. away, has sufficient stores
and markets, internet and medical services, mobile phone signal, police and
military security, enhancing safety and security;
- located within easy reach from the city of Zacatecas, at 2.5 hours of driving;
- during initial pre-explorations, an agreement was established with a local
family of retired politicians, Mr. Luis Cuauhtemoc Riojas and Mrs. Ludivina
Flores, who suggested us to use their ranch, “Potrero del Moro”, as a camp
without any cost, right on the northern edge of the basin.

Fig. 36: Administrative map of Mexico showing, in green, the position of the
Zacatecas Desert, component of the larger Chihuahua Desert, in the northeast of
the State of Zacatecas.

!

In conclusion, although there are many other geo-spatial units with high

potential for archaeological research and perhaps with higher probability to yield
very early human occupation, the Concepción del Oro basin was the best
option.
!

The study area is a typical endorheic basin: a depression surrounded by

hills and mountains, without exits for water to drain out, concentrating the pluvial
and spring waters in the centre, keeping a lake with high sedimentation rates
and circled by alluvial and colluvial material. Formed on marine substrates and
delimited by limestone sierras with abundant volcanic activity, the now-extinct
lake and marshes were saline, and a significant presence of salts and gypsum
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is detected on the arid landscape. The basin is long and narrow, elongated in
northwest-southeast direction, lower in its western half and higher in the east
(Figs. 39, 40).

Fig. 37: Google Earth gridded view of the macro-region of study, in the Northern
Highlands. It includes most of the Zacatecas Desert and the Transversal Mountains,
just north of the Tropic of Cancer. Sierra Madre Oriental can be seen in the east. The
macro-regionʼs contour is delimited by GPS points. It comprises many sub-areas, of
which only one was studied for this investigation.

!

The explored area is roughly 50 km long by 15 km wide, varying

considerably from place to place (Fig. 39a-b). The mean altitude of the lower
areas is about 1,600 m.a.s.l. (meters above sea level), while the orographic
units reach 3,000 m.a.s.l., rising between a few hundred to more than 1,000 m
above the valley floor (Figs. 39a-b, 41, 42).
III.3.b. The Geology
!

No geologic studies exist for the area, excepting those meant to identify

precious minerals. The topographic charts issued by INEGI homogenise the
entire Quaternary geology under the symbol Q(al): Quaternary alluviums7. No
7

INEGI: Instituto Nacional de Estadística, Geografía and Informática (National Institute for
Statystics, Geography and Informatics). It is the major state-own institution leading the
geological and geographical research in Mexico, and the only one to provide public data, such
as topographic charts and air photographs.
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Fig. 38: Google Earth edited image showing a close-up of the macro-region of
interest in the Zacatecas Desert. The areas that were studied in detail for this thesis
are those coloured in red. The long and narrow one is the Concepción del Oro
Endorheic Basin. The smaller, eastern one is the exploration area around the
Peñuelo Massif.

concern with any sort of sediments, Pleistocene processes and paleoenvironments was observed anywhere in the published materials for the region
(Fig. 39b). So, the entire information is based on field observations.
!

Morphologically, the basin is a half-graben. A graben (German word for

ʻtrenchʼ) is a tectonic formation, a depressed surface of land bordered by
parallel faults. It is created when a mass of land is downthrown, generating an
upraising wall on one side and a falling one, on the other side, forming a valley.
In many cases, the process is asymmetrical, meaning that there is only one
active fault on one side, with one tectonic plaque escalating the other. In this
situation, one side of the resulting basin is steeper. This is the case of the study
area: the endorheic formation presents steeper sides in the north, with massive
alluvial fans burying most of that part and smoother slope at the opposite,
preferred by human occupation (Figs. 39, 40). The age of this half-graben is
unknown, possibly synchronic with the tectonic formation of the mountains. It
shows strong similarities with the better-known half-graben of El Fresnal, in the
Babícora Basin, Chihuahua (Ortega 1995; Ortega et al. 2004, 2011).
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Figs. 39 a-b: Two different views of the same area. One Google Earth image (a) and
a portion of the INEGIʼs geologic chart for the macro-region of study (b) show the
endorheic basin surrounded by the sierras (mountains) that define it as a closed
basin.
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Fig. 40: Digital Elevation Model (DEM) of the Concepción del Oro endorheic basin
and surrounding areas. The lowest area is in green, marking the contours of the
ancient lake that existed during the Pleistocene and for most of the Holocene. Based
on topographic data from INEGI (DEM by: Juan I. Macías-Quintero).

!

The bedrock is limestone, of marine origin. The mountains are formed by

calcareous materials, with punctual intrusions of granites, mainly monzonite,
including large feldspars and quartzes. On the foothills and gentle slopes,
remains of volcanic cones manifest as basaltic and rhyolitic mesas (Figs. 43,
44). The erosion of the mountains is pronounced. Slopes are steep and provoke
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both alluvial and colluvial removals. The scarce vegetation cover (impoverished
by aridity and human activity) impedes the retention of soils. Abundant clastic
materials cover the unstable surface and the erosion dynamics are active. The
alluvial fans, deeper on the northern sides of the basin, must be dozens of
meters thick, burying possible prehistoric sites. Landscape changes fast,
through pluvial and gravitational influence, and that can be documented even by
superficial observations.
!

As an anticipated

conclusion - and an initial
working hypothesis - I
would say that the region
rarely enjoyed climatic and
geologic stability. Soils are
underdeveloped, mainly
litosols, shallow and easily
removed by erosion.
Pedogenetic processes are
poor and the organic
Fig. 41: The plain of the endorheic basin seen from
the eastern slopes. Santa Rita and Las Bocas
mountains in the background.

matter

decreased

significantly during the
Holocene. Observing the
buried strata in arroyos and
gullies, one notices a poor
presence of paleosols, a
relative absence of organic
“A” horizons and a
pronounced manifestation
of calcic components. The
area is largely covered by
loess and reworked

Fig. 42: The Astillero mountains, near the village of
Guadalupe Garzarón, Concepción del Oro county.
The sierras are of limestone with intrusive granite on
top.

sediments (Fig. 47).
Important amounts of fine
sand and silt were blown
around after the desiccation
of the ancient lake, adding
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to older eolian sediments of possible glacial origin. The alluvial contribution is
constant, with larger clasts gathering on higher altitudes and finer particles
reaching the bottom of the depression. In most parts, the desert vegetation
rests on very thin substrates that expose bedrock.

Fig. 43: INEGIʼs geologic chart code G14-10 for the region of Concepción del Oro.
The entire Quaternary geology is homogenised under the yellow color (Courtesy of
INEGI, Mexico.)
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Fig. 44: Volcanic mesa at Mesillas,
southeast of the basin.

Fig. 45: Flat, arid and saline: the centre
of the bottom of the extinct paleo-lake.

Fig. 46: An example of a small-sized
dune on the southwestern shore of the
paleo-lake, with shrubs and desert
grasses.

Fig. 47: A view of reworked sediments
(sands and loess) on an exposed paleobeach at Dunas de Milpa Grande site,
Zacatecas.

The centre of the extinct lake is highly saline (Fig. 45). A large articulation

of impressive hardened dunes is visible all over it, mostly linear dunes (Fig. 48).
Their origin is unknown so far, but a combination of factors is suspected: alluvial
depositions, precipitates, thermal spring contributions and post-desiccation
eolian build-up (Fig. 46). Erosion fronts present on some dunes reveal a high
content of gypsum. The lagoon bottom is flat, retaining water in some areas
during rainy seasons. It becomes gently sloped and higher in the eastern half.
A few carbonaceous areas and travertine outcrops around the margins and on
higher spots indicate the presence of sustained spring activity in the past.
Locals speak of some springs being active still in the 20th century, now
destroyed by anthropic action. There are no rivers in the region; neither modern
or ancient courses. The entire moisture income is pluvial.
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Fig. 48: A double view of the area of the archaeological site of Dunas de Milpa
Grande, on the southwestern margins of the paleo-lake. A high-altitude Google
Earth image above and a close-up from an INEGI aerial photograph, below. One
can appreciate the bottom of the extinct lake (A) with the impressive dune
formations (some of them 800 m long) and a well-defined shore showing the last
levels of the water. At least two paleo-beaches are visible (I and II). Long, parallel
tree lines probably mark moisture patterns (B). To the left, C indicates the higher
grounds of the alluvial fans (modified from Ardelean and Macías 2012, fig. 8).
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!

Around the contours of the paleo-lake, especially along the southern

margins, some fossil beaches are visible; their aspect and morphology were
modified during the last millennia by rain and wind (Fig. 47). Potential
successive paleo-beach horizons were identified in the southwestern sector of
the basin and they seem to mark the retreat of the ancient water limits (Fig. 48).
III.3.c. The climate8
!

Northeastern Zacatecas is a tropical region, laying close to the Tropic of

Cancer. The study area starts at 24º26ʻN in the south and ends at about
24º50ʻN in the north. In spite of its latitude, climate is extreme, because of the
altitude higher than 1500 m.a.s.l.
!

Nowadays, the principal pattern of general climate in the area can be

classified as Bsok(xʼ)9: arid template, with mean annual temperatures around
12º-18ºC, with minimal winter values averaging 3º-18ºC (but able to reach
-15ºC during frozen winter nights) and highest summer temperatures averaging
22ºC. Rains distribute over the year, with an aggressive rainy season in
summer and irregular winter rains representing less than 18% of the annual
total. In this area, most of the moisture is trapped by the mountains and forests
develop in certain high locations. Moisture coming from both oceans unloads
over the mountains that surround such depressions and the showers rarely
touch the inner basin. Winters tend to be very dry, with severe droughts that can
last into late Spring. The mean temperatures do not reflect the extreme
conditions that the region can provide. Severe freezing can occur during
winters, although it never snows. In summer, under open sky, the heat can
reach 50ºC or more.
III.3.d. Flora and fauna10
!

The Concepción del Oro basin is a semi-arid area, whose vegetation

depends not only on temperature and pluvial regimes, but on the shallow soils
and salinity (Fig. 49). The geologic substrate of the region could not sustain
another class of vegetation even if rain patterns changed. There are five floral

8

Data based on information provided by INEGI and own observations.

9

Based on the Köppen climate classification system, as it is employed in Mexico by INEGI.

10

Again, data is based on information provided by INEGI and on our own field observations.
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Fig. 49: The vegetation characteristic for the desert of northeastern Zacatecas: A)
Larrea bushes; B) Yucca brevifolia (Joshua trees); C) Biznaga or Ferrocactus, scale is
1 m tall; D) Peyote; E) Organ cacti, used as farm fences at Peñuelo; F) Ephedra grass;
G) Agave lechuguilla; H) Nopal cactus (both leaves and fruits are comestible).

categories to name: grasses, cacti, desert bushes, open savannah trees and
mountain trees. Grasses are scarce and mostly introduced by farmers.
Nevertheless, the sierras and alluvial fans still conserve patches of Ephedra sp.
(E. funerea, also known as “Mormon tea”) (Fig. 49), a taxon considered a fossil
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remanent of the ancient environments. Other endemic grasses are Euphorbia
antisiphyllitica (“canderilla”, used for making candles, pharmaceuticals,
industrial lubricants and adhesives) and Nolina cespitifera (“cortadillo”, good to
make brooms).
!

Cacti are an abundant class of vegetation (Fig. 49). The most important

and frequent are Agave lechuguilla (“lechuguilla”, in local terminology, employed
since prehistory to obtain fibres for clothing and cordage), Lophophora williamsi
(“peyote”, a strong hallucinogen), Ferocactus sp. (“bisnaga”), and Pachycereus
marginatus (“organs”). Still an important food for the locals, the nopal cactus
(Opuntia sp.) grows either wildly or cultivated, all over the region. The alluvial
fans and rocky areas on the gentle slopes are covered by dense concentrations
of yuccas or “Joshua trees” (Yucca brevifolia), sometimes forming true forests
(Fig. 49). The bushes are represented principally by Larrea sp. (“gobernadora”),
which covers the entire landscape. The desert areas and open anthropic
savannahs are spotted with patches of low trees that usually indicate places
with higher retention of water. The most important are the varieties of mesquite
(Prosopis sp.), whose roots were used for making bows in pre-contact times
and whose beans are still used as food (Fig. 49). Another endemic tree is

Fig. 50: Coniferous and oaks grow
above 2,000 m.a.s.l. on the Astillero
mountains.

Fig. 51: Coyote is the most common
predator in the region, here near
Ciénega de Rocamontes.

huizache (Acacia farnesiana). On the mountains, the original landscape - badly
modified by deforestation - is represented by pine and oak forests (Pinus
cembroides, P. monophylla, Querqus sp.) (Fig. 50). The desert species are
already invading the coniferous habitats, to higher altitudes every year.
!

Wild animal populations decreased in this region, after centuries of

excessive hunting, increased aridity and anthropic impact. The reduction of
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forests and the poorly managed cattle-raising behaviours destroyed the habitats
during the last two centuries. The limited number of species still surviving in the
region (in localised niches) are: white-tailed deer (Odocoileus virginianus),
coyote (Canis latrans) (Fig. 51), desert fox (Vulpes velox), hares (Lepus
californicus), rabbits (Sylvilagus audobonii), hooded skunk (Mephitis macroura),
prairie dog (Cynomys sp.), squirrels (Spermophilus elegans, S.
tridecemlineatus), cactus mouse (Peromyscus eremicus) and arboreal mouse
(Peromyscus maniculatus). Ophidians are rare, mainly rattlesnakes (Crotalus
scutulatus). A variety of small lizards complete the image. Bears and wolves
have long been extinct. Rarely, there are incursions of pumas (Felis concolor).
Birds make a reduced category. The most common are black eagles (“aura”,
Cathartes aura), ravens (Corvus corax) and roadrunners (Geococcyx
californianus). A true jewel of the region is the royal eagle (Aquila chrysaetos),
believed extinct, but documented now in several locations.
III.3.e. Modern human activities
!

There is very little agriculture being done in the region and it relies almost

completely on the pluvial regime. Local communities are poor, funding from
government is scarce and the environment is not propitious (Fig. 52). Most
farming is done at the family scale, mainly growing maize and nopales. In some
small areas, locals cultivate alfalfa as a forage crop, the only circumstance to
employ irrigation. Inappropriate irrigation techniques used during the Colonial
era and until the mid-twentieth century caused the desiccation of the remaining
lagoons and the disappearance of springs. The main subsistence activity is
stock raising; cows, sheep and goats. Cows roam freely on the desert lands,
with little to eat. Farmers build large water reservoirs to capture rain water
during the strong seasonal showers, for the livestock (Fig. 53). Sheep and goats
are led in herds to the heights in order to feed on slopes. Goat herding affects
the environment seriously, as the animals consume the entire spectrum of
vegetation. Donkeys are still in use in the entire region, employed for
transportation of people and goods. People live in small hamlets (ejidos) or
isolated ranches with impoverished infrastructure and low income (Fig. 54).
!

The only major town is Concepción del Oro: the social, political and

economic hub of the region, centralising stores and offices (Fig. 55). Goodquality roads connect this county capital with the neighbouring towns (Salvador,
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Mazapil and Melchor Ocampo) and the federal motorway crossing the basin
provides the main access to the area. All the other roads are of dirt, but
reaching the desired points across the study area never posed problems.

Fig. 52: A small community, El Jazminal,
in the northwest of the basin.

Fig. 53: Earthen tanks for capturing
water provide oasis in the desert.

Fig. 54: A poor, family-owned isolated
ranch, near San Juan del Salado.

Fig. 55: The church from the town of
Concepción del Oro.

!

Silver and gold were the Spaniardsʼ reasons to conquer the region by the

mid-sixteenth century, exterminating the indigenous populations. The same
metals, plus other minerals, attract today several international mining
companies. Mines contributed largely to the destruction of the original
environments and disappearance of forests. This activity is more localised today
and its effects on our specific work territory are minor.
!
III.3.f. Limitations and difficulties inherent to the region
!

There were several factors that limited or conditioned the investigations

in variable ways.
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!

Natural factors mean, principally, vegetation. Although the northeastern

desert is arid, the local xeric flora poses serious challenge to surface
explorations. Larrea bushes, yucca forests and lechuguilla agaves form vast
and compact covers which can become impenetrable, impeding visibility and
reducing the extensions of land to be surveyed. The assault undertaken by
these species on the mountains, too, kept explorations away from most of the
sub-areas on the heights. Also, erosion. The transformation of the surface
archaeological contexts is continuous under the influence of heavy rains and
winds. This is visible in the valley bottoms, but also on mountains, where the
unstable soils wash down continuously and alluviums grow on the slopes.
!

Anthropic factors. There were no problems with obtaining access permits

from the locals to their lands. It is important to always request such permissions
from the farmers, who proved to be cooperative. “Peñasquito”, the biggest mine
in the region (and the second largest surface gold mine on Earth), near Mazapil,
operated by a Canadian company, was an argument in the decision to abandon
that specific area and concentrate on the actual study area (Fig. 56). The
company destroyed great part of the landscape and acts rather suspicious with
“intruders”. Besides these, there were two principal factors to limit both our
movement and the understanding of the archaeological landscape. First;
insecurity. An atmosphere of danger installed sometimes in the region, as the
Mexican army combated organised crime across the desert. Gathering
information from locals was important in order to know which places were
dangerous and which country
roads were in use by the drug
cartels. Those sectors were
completely avoided. Second;
looting. There is no formal or
organised

pillage

of

archaeological sites in the area,
but the locals manifest a
particular curiosity for the stone
artefacts lying on the surface.
Fig. 56: Extensive surface mining near Mazapil:

Farmers doing their jobs, town one of the most destructive factors in the
citizens during outdoor leisure transformation of the landscape.
times and especially the goat-
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herders; all collect projectile points or large bifaces observed on the ground
(ignoring debitage and preforms) and modify the content and relevance of the
sites. Almost everybody has some sort of private collection, which they are
proud to share with archaeologists, although the provenience of the items
remains unsure (Fig. 57).

Fig. 57: Photographs of flaked stone artefacts from personal collections,
documented in peopleʼs houses at: Calabazal (A), El Salvador (B) and San José
Carbonerillas (C). Picture D presents a striking case of looting: a local from
Concepción del Oro presenting his collection of perishable materials artefacts, such
as sandals and baskets, looted from funerary caves in the Melchor Ocampo county.

III.3.g. General archaeological and historical backgrounds
!

As specified already elsewhere in this text, the doctoral research

presented here covers time intervals and geographic regions that fall outside
the space and time “jurisdiction” of the concept of Mesoamerica. “Mesoamerica”
is not a synonym for Mexico or for Central America, as sometimes thought. It
refers to specific territories that do include most of the mentioned geo-political
territories, but show particular cultural attributes shared by multiple and diverse
societies whose development extended over large regions and spanned over
about five millennia, with a series of common traits shared between them, such
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as social complexity, sedentism, incipient or advanced socio-political and socioeconomical organisation, class formation, monumental architecture, certain
belief systems and so on. Such cultural characteristics commenced to manifest
at about 3,000 B.C. or even earlier, marking the onset of the Preclassic period
(see Table 1). Commonly speaking, the northern “borders” of Mesoamerica do
not reach that far north as the Northern Highlands and Northern Zacatecas
where this research was located. That, in spite of the fact that certain
“influences” from Mesoamerica can be noticed in the archaeological record of
particular societies of those latitudes (but in regions situated far from the
endorheic basin studied for this thesis). On the other hand, although this
research discovered several archaeological sites that date for intervals
contemporary with the traditional Mesoamerican chronological scheme
(including the Preclassic, Classic, Postclassic and Historical periods), there is
nothing more there than mere independent, contemporary development,
because the ancient societies of Northern Zacatecas did not meet the main
criterion requested for belonging to Mesoamerica: they were nomadic huntergatherers, not sedentary people.
!

The Classic period, for example (spanning from about the 3rd to the 9th

centuries A.D.), is represented by the formation of the large chiefdoms and
archaic states, such as Teotihuacán in Central Mexico (just north of Mexico
City) and the complex Mayan states in the Yucatán Peninsula. All were
sedentary societies, based on agriculture and large trade networks, formed
upon previous cultural achievements from the Preclassic. The following
Postclassic period witnessed the so-called “collapse” of the Mayan states and
alliances, transformations in the socio-political spectrum, the formation of new
political poles and the appearance of imperial states, such as the Aztecs in the
Basin of Mexico. It ended with the Spanish conquest (La Conquista), during the
first half of the 16th century, which represents, for some of the authors, the start
of the Historic or Colonial period (terms often employed as synonyms) (cf.
Manzanilla and López 2000, 2001). So, as the reader can notice, a study about
the early peopling of the continent (a phenomenon that occurred probably more
than fifteen millennia ago) and the ancient Pleistocene human groups is hardly
connected with the complex social and political phenomena that characterise
the Classic, Postclassic or Historical periods in Mexican past.
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!

Northeastern Zacatecas never hosted sedentary societies with

permanent settlements. It has always been a territory of mobile huntergatherers until historic times. No architectural remains are expected for the
region. The discovery of open campsites was expected, such as kill-andbutchering sites, hunting areas manifesting as distributions of projectile points
on the surface, and the cultural presence in caves/rockshelters, in the form of
habitation and funerary contexts.
!

Other parts of Northern Mexico do provide a rich archaeological

background of complex societies, more or less related to the Mesoamerican
monumental developments, and the hunter-gatherers of Zacatecasʼ deserts
were contemporaries with them, at least from “Classic” times onwards (after the
sixth century A.D.). Huastec culture expanded to the northeast, in the state of
Tamaulipas, La Quemada and Chalchihuites proto-urban centres developed for
a few centuries in southern and northwestern Zacatecas, while other complex
societies established strongholds and ceremonial nuclei in the south (the
canyons region), such as Teúl. A complex network of sedentary societies were
present further northwest in the state of Durango, while cliff-dwellers and
pueblo-like settlements were in use in Chihuahua, still during Spanish
occupation (Manzanilla and Luján 2001).
!

Some sort of interaction visible in the archaeological record was

expected, perhaps through the presence of ceramics and a progressively
reduced mobility of nomads under both environmental and socio-political
pressures. Shallow explorations were undertaken decades ago in the region
(without any known particular studies specifically for our area), but the authors
declared a total archaeological vacuum (Lorenzo and Mirambell 1986c).This
verdict kept archaeologists away from those supposedly unpopulated places.
Nevertheless, some clues existed about the expected discoveries to be made.
Coahuila and Nuevo León states continuously yielded compact campsites
expressed in concentrations of stone artefacts and circular fireplaces made of
limestone cobbles and slabs, covering wide time intervals. Also, abundant
funerary contexts used to appear in small caves all over those regions (always
north of Zacatecasʼ borders), such as mummy bundles accompanied by
important offerings in artefacts made of perishable materials, well-preserved by
arid conditions (Aveleyra 1956a,b; Valadez 1995, 1999; Hers et al. 2000).
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!

After the fall of the Aztec capital, Tenochtitlan, in 1521, the Spanish

empire started explorations northwards. In 1546, an expedition led by Juan de
Tolosa reached northern deserts for the first time and, after the immediate
discovery of precious metals, they founded the city of Zacatecas. A few years
later, around 1550, important deposits of gold and silver were discovered in the
northern mountains, just around the corner from the study area. The mining
town of Mazapil was established in 1562 (14 km apart from Concepción del
Oro) and the silver fever began. But the region was not empty. Even before that,
following the conquests achieved by Nuño de Guzmán in the West, Spanish
troops and their native allies, under the sword of Pedro de Alvarado, fought a
difficult war in the southern canyons against a rebel confederation led by
Tenamaxtle, leader of the Caxcans (semi-sedentary foragers and farmers),
known as The Mixton War (1541-1550). The silver-rich region of MazapilConcepción del Oro was dominated by a large confederation formed in front of
the increasing European threat. They were known under the generic name of
chichimecas. Among them, the Zacatecans were historical enemies of the
Caxcans; the leading tribes of the impressive northern alliance were the
Guachichiles (“red heads”). The northern tribes were aware of the Spanish
intentions. The Chichimec War commenced in 1551, as a sustained effort of the
natives to defend their ancient territories and drive invaders away. The Spanish
Crown almost abandoned the region, under constant and organised attacks.
Finally, after the authorisation of slavery and the subsequent recruitment of
more soldiers and mercenaries, the Europeans “pacified” the region in 1600,
leading the local populations into extinction (Flores-Olague et al. 1996; P.
Powell op. cit.; Carrillo 2000). If this research had been unable to identify traces
of occupations from the Late Pleistocene (because they would be not
represented in the archaeological record), the archaeological remains of the
Chichimec Nations would have had to be easier to identify.
III.4. The “Pleistocene Hunters of the Northern Highlands” Archaeological
Project
III.4.a. The legal and academic basis
!

This investigation developed under a double flag. On one side, as a PhD

in Archaeology research within the Department of Archaeology of the University
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of Exeter, under the supervision of Drs. Bruce Bradley and José Iriarte. On the
other side, as a full-time lecturer and researcher at the Department of
Anthropology of the University of Zacatecas, Mexico. In order to conduct legal
archaeological investigations in Mexico, all researchers (nationals and
foreigners) must submit a detailed project to the Archaeological Council in
Mexico City. This board, integrated by specialists representing the major geocultural areas of the country, functions inside the National Institute of
Anthropology and History (INAH) and holds absolute hegemony over every
single action taken in the field of archaeology on the national territory:
excavations, surveys, preliminary field works, lab studies, restorations, analysis
of samples, radiocarbon dating, etc.
!

The proposal for the “Pleistocene Hunters of the Northern Highlands

Archaeological Project” was authorised by the Council in the summer of 2010.
Surface explorations started in August, ending by January 2011. After the
approval of the technical report and the project for the second season,
excavations started in August 2011, closing by mid-January 2012. The relative
delays presented in the fulfilment of this doctoral research were due, in part, to
the large amount of additional paperwork needed to fulfil the Councilʼs
requirements. All explorations accomplished with the legal stipulations and
everything was done with the knowledge of the municipal government and local
communities.
III.4.b. Research questions and the goals of the project
!

The theme of the investigation and the academic and logistic arguments

to justify it have already been covered in the previous paragraphs. It is
important, though, to specify the research questions that stood at the basis of
the study at its beginnings:
• What is the true chronological and cultural panorama of the hunter-gatherer
societies in Northeastern Zacatecas, from the earliest human occupations to
the installation of the European dominion?
• What is the objective manifestation of the earliest human occupation in the
region? Does it commence, as suspected, in the Late Pleistocene and the
Early Holocene? Was it limited to the Holocene, especially to ClassicPostclassic and Historic times?
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• What are the characteristics of the ancient environments in the region of
interest, on the Tropic of Cancer, during the Transition between the
Pleistocene and the Holocene? Are changes visible in the stratigraphic and
palaeoenvironmental records? Is there any chronostratigraphic marker to help
distinguish, visually, between the Pleistocene and Holocene strata? Were
there major climatic changes at those latitudes, able to regulate the presence
of human groups?
• Are there unpublished diagnostic archaeological materials in private and
academic collections, indicating early human presence in central-northern
Mexico (Northern Highlands) during the Late Pleistocene?
!

The main initials goals of the research were:

• Provide an image, as complete as possible, of the actual state of knowledge
about the oldest human occupations in Mexico in general and the Northern
Highlands in particular.
• Elucidate the cultural, chronological and spatial panorama of hunter-gatherer
societies in the desert of northeastern Zacatecas, from the Terminal
Pleistocene, through the Holocene, until the Spanish invasion.
• Identify the earliest human occupation of the region.
• Establish a preliminary palaeoenvironmental model based on first-hand data
obtained from samples extracted in the field, especially for the Late
Pleistocene and the Transition to the Holocene.
• Discover stratigraphic markers that would help - for the first time in the region
- in differentiating between the Pleistocene and the Holocene.
• Achieve a diagnostic comparative study, from typological and technological
perspective, of distinct lithic specimens discovered on the Mexican territory,
published or kept in private and official collections, mainly of those reported
for the central-northern part of the country and supposedly belonging to the
earliest human presence.
!

The Part A of this text has already presented the survey and conclusions

linked to the first goal expressed here. The following chapters explore the
extension to which the investigation managed to approach the targets included
in the other points.
!

Besides these, there were a few methodological objectives, meaning the

technical and methodological steps that were necessary to follow in order to
reach the main goals of the investigation:
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- detailed survey of all the available specialised literature for Mexican prehistory;
- undertake programmed visits to local county museums, university museums
and collections, INAH centre storage rooms and analyse available
archaeological materials claimed for ancient periods;
- accomplish a long surface exploration season, covering the entire study area
in detail, by field walks;
- realise a preliminary study of the archaeological data obtained from the
surface and select the most promising sites for test excavations;
- discover and study arroyo cuts and gullies in order to acquire an
understanding of the local Pleistocene stratigraphy, possible relevant
chronostratigraphic markers and extract samples for radiocarbon dating and
paleo-environmental studies;
- conduct test excavations in the selected archaeological sites;
- analyse the archaeological materials related to the period of interest.
III.4.c. The working hypotheses
!

At the start of the doctoral investigation, the following interrelated

hypotheses were adopted:
• The hunter-gatherer societies of northeastern Zacatecas, as particular
manifestations of the cultural environment on the Northern Highlands, reflect
in the surface archaeological context in the form of open campsites and
rockshelter/cave contexts, in a relatively continuous occupation from the
Pleistocene-Holocene Transition until the Spanish conquest.
• The earliest human occupations to be discovered in the Zacatecas desert
would prove as early as the Transitional period and would show a generalised
foraging subsistence pattern, not specialised in megafauna and not
exclusively adapted to particular environmental habitats.
• The natural environmental conditions, after the Late Glacial Maximum and into
the Terminal Pleistocene, were stable, of a cold to temperate climate, much
wetter than today, with rains distributed throughout the year, with an
abundance of grasses and open woodlands, as well as short creek courses
fed by springs and a regular pluvial regime and permanent saline lakes as
focal points for floral and faunal resources.
• The Pleistocene-Holocene Transition was rather slow and unclear in its
physical manifestation, characterised by increased seasonality of rains and a
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progressive desertification. A Younger Dryas cooling event did manifest on the
Tropic of Cancer latitudes and it is identifiable through stratigraphic markers in
the region of study.
• The private and academic collections of lithic materials in the central-northern
Mexican states would yield diagnostic materials indicating an old human
presence starting in the Late Pleistocene and synchronic with the known
cultural manifestations in the rest of North America.
!

The methodology and techniques used during the investigation process

in all its levels are presented in the following chapter.
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CHAPTER IV
The Methodology
!

This chapter presents the methods and techniques employed during the

different steps of this investigation, principally the fieldwork activities.
IV.1. The study of existing collections
!

The initial intention was to study inventories of lithic materials held in

collections in the states of Zacatecas, San Luís Potosí, Durango, Coahuila,
Nuevo León and Tamaulipas. Surface discoveries in these states are kept in
either registered private collections or in the store rooms of the National Institute
of Anthropology and History regional centres. According to the Mexican
legislation, archaeological materials discovered within the boundaries of a
State, no matter the origin of the research team, must be returned to the State
of origin after the completion of their studies and stored in INAHʼs local facilities.
If the finds are considered of particular importance, they would reach the
basements of the National Museum of Anthropology in Mexico City. In some
specific cases, local county museums possess collections of archaeological
materials, but lack specialists in charge. Artefacts usually come from donations
from people who found them on the surface, bought them on the black market
or looted them from buried contexts. Provenience is rarely declared and their
association with the region is a risky assumption. If private persons create their
own collections of archaeological materials (legal, if surface finds, not derived
from looting activities), they have the right to keep them, under the obligation to
declare artefacts to INAH and have them recorded, so the items can receive
individual inventory numbers and become part of databases; they also must
allow specialists to study the specimens when requested. Very few
archaeological materials are normally published in Mexico and the numbers of
finds surpasses the sample presented in publications. A close look to the
ʻinvisibleʼ spectrum becomes invaluable.
!

There are factors that may limit the access to such collections in Mexico.

First is the reticence of some private collectors. They can be local farmers or
local authorities (lawyers, physicians, politicians, policemen) who simply own a
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mass of artefacts mixed in boxes, bags and buckets, or embedded in display
devices; owners are seldom aware of their geographic/cultural origin and
scientific value (Fig. 57). Often, materials came illegally from distant locations,
meaning that the content of a private collection is not trustfully representative of
the archaeological record of a region. Items could be from looted contexts in
caves or open sites and the fear of legal repercussions influences the
collaboration of collectors. Second is bureaucracy. This can turn into a serious
and time-consuming obstacle, especially when dealing with important national
collections. More than going through a chain of paperworks, it is about climbing
a network of individuals and personal egos. A couple of interesting collections
were abandoned for this reason. Finally, as expressed in the previous chapter,
the insecurity manifesting in some State capitals because of the drug-wars,
precisely during the period of time dedicated to this task, influenced decisions.
The collections programmed for study are mentioned below, by State,
explaining which were and which were not investigated (see Fig. 2).
!

State of San Luis Potosí. The literature survey suggested some good

candidates, such as the lithic materials excavated by Mirambell (1982) at
Laguna de las Cruces in association with extinct fauna. Further observations of
the published flakes convinced me they were probably of natural origin,
something admitted by Mirambell herself.11 On the other hand, INAH officials at
San Luis Potosí offices did not confirm the presence of those artefacts in their
stores. The materials from the controversial site of El Cedral would have been
another exciting possibility, but they were held in Mexico City, not at San Luis
INAH centre. Those materials were still under study, so unavailable to me.
!

State of Coahuila. It was discovered that lithic collections were not stored

in the city of Saltillo (very close to the study area), but in Torreón, at Museo de
la Laguna. For lack of time and financial resources, plus bureaucratic reasons
and increased insecurity, Coahuila collections were finally abandoned.
!

State of Tamaulipas. This northeastern State theoretically offers intriguing

opportunities, such as the lithic assemblages recovered from the Valley of
Mammoth (cf. Avilez 2005). Communications with local archaeologists
increased my hopes of finding important diagnostic materials of early
occupations and several visits to their storerooms were planned. Unfortunately,

11

personal communication, 2009.
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Ciudad Victoria, the city where the artefacts were kept, witnessed a terrible
increase in violence in 2010-2011. Tamaulipas materials will be studied in the
future, for the continuation of this research.
!

Mexico City, Federal District. The lithic collection at National Museum of

Anthropology reunites the most important “Early Man” artefacts in the country.
Most of them are not displayed, but jealously guarded under restricted access.
The interest was in discoveries coming from northern Mexico, mentioned in the
first chapter. It would have been worth analysing the eclectic lithic inventory
associated with the two mammoths from Santa Isabel Iztapan. In spite of
federal authorisation, the communication with the staff in charge was unfruitful,
and the access procedures delayed beyond the time availability. The direct reevaluation of those materials, particularly the Santa Isabel case, is of extreme
importance and it should form the basis for specific future research.
!

State of Durango. The visits here were successful. A simple monograph

was published by a local amateur (Lazalde 1992), depicting promising flaked
stone artefacts kept at the Juarez University Museum, in Durango city. After
literally digging up their storerooms, a box containing those artefacts was finally
discovered and studied. Other collections were investigated at the Durango
INAH centre, with the
collaboration of local
archaeologists,
Bridget Zavala and
José Luis Punzo
Díaz. Materials of
known provenience
were reviewed and
two specimens of
interest

were

identified.
!

State of Nuevo

León. Monterrey is the
second biggest

Fig. 58: Ciprian Ardelean studying Paleoamerican flaked
stone artefacts with a portable digital microscope at the
University Museum in Durango City, Durango.

metropolis in Mexico and the capital of this state. The local INAH archaeologist
in charge, Araceli Rivera, was contacted for this task and she was of great help
in guiding the search through their collections. There were three lines of interest
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for the Nuevo León collections. First, a review of all available materials, from
explorations, surface collections and private donations, in order to evaluate the
presence of diagnostic materials of Late Pleistocene age. Second, the stone
artefacts recently discovered by A. Rivera and her team in different parts of the
State. Third, a hands-on study of the assemblages recovered by J. Epstein at
the site of San Isidro. Based on Epsteinʼs publications (1961, 1969), this site
can be considered as the most striking analogy with the prehistoric locality at
Dunas de Milpa Grande, Zacatecas (Chapters I, XI). Contacting the University
of Texas at Austin, it became clear that all the materials once stored by Epstein
there had already been returned to Mexico, presumably to INAH, in the early
1990s. Unfortunately, no traces of those materials were found in INAH
storerooms or offices during the time interval available for this research. The
current location of Epsteinʼs materials remains unclear so far, but their search
continues and the outcome will hopefully be announced in the future. Beyond
this inconvenience, the study of the Nuevo León collections was successful.
!

State of Zacatecas. No relevant inventory of early stone artefacts exists

at the INAH centre in Zacatecas, only the informal collections in the northeast. I
went through small numbers of artefacts owned by different people in Mazapil,
Concepción del Oro and Salvador counties. Beyond an abundance of small
side-notched arrow heads of Archaic times, no diagnostic materials for the
Pleistocene-Holocene time were found in any of those assemblages. Mazapil
county museum possesses a small but unorganised lithic inventory catalogued
by INAH, but no relevant materials were found either.
!

In summary, only a few collections were finally explored, in Durango,

Nuevo León and Zacatecas. In all cases, the same methodology was employed.
When potential diagnostic artefacts were found, their provenience was first
established, if available, and context information was registered. The artefact
passed through a recording procedure involving:
- contour drawing;
- detailed photographic documentation;
- measurement of all metric values and establishment of indexes for bifaces
(apud Débenath and Dibble 1994, see APPENDIX 10);
- narrative description by visual appreciation;
- microscopic documentation of edges and particular features, using a DinoLite
portable digital microscope (50x-500x) connected to a laptop.
194

- morphological and technological attributes were used in comparing the studied
item with references in establishing typology and chrono-cultural filiation.
IV.2. Preparation for the first explorations
!

The initial preparation for field work involved the definition of the macro-

region of interest and the selection of the proper study area reserved for this
doctoral investigation. For this purpose, four types of information were useful:
- printed topographic charts issued by INEGI;
- stereoscopic printed and digital aerial photography, also from INEGI;
- geo-referenced digital ortophotos, from the same source;
- free-access Google Earth satellite imagery.
!

This supporting material was useful both during the delimitation of the

areas of interest and the explorations themselves. The topographic charts were
useful during fieldwork, where the use of computers was limited by the reduced
access to electricity. INEGIʼs topographic charts come in several scales
(1:50,000; 1:125,000, 1:250,000). The entire study area - the Concepcion del
Oro endorheic basin - is comprised within the chart with code G14-10, scale
1:250,000, datum ITRF92, from 2007. This product also comes in versions
describing geologic, climatic, orographic, and hydrologic information,
respectively (Fig. 43). More detailed data can be observed in 1:50,000 scale
cartography referring to smaller areas within the region. These charts are a
good instrument, but present a limitation: they are not updated. INEGI re-issues
maps from previous editions, rarely updating the anthropic and natural
information, such as changing water courses, changes in road networks, new
houses or hamlets, seasonal or man-made water bodies, etc. They also lack
any archaeological data, even for areas abundant in such features. So, they are
useful as references and for planning fieldwork, but not entirely reliable on the
ground.
!

The limitations of aerial photography and ortophotos in regions like ours

have already been presented elsewhere in detail (Ardelean and Macías 2012).
Archaeological features belonging to hunter-gatherers cannot be identified in
desert landscapes on conventional aerial and satellite photography and
stereoscopy becomes useless. Such tools, including Google Earth imagery, are
rather good in analysing topography, landscape components, geo-units of
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Fig. 59: “Potrero del Moro” Ranch, the home of the crew, from where all the
investigations for this thesis were conducted. Left: the ranch seen from northeast, with
the endorheic basin on the background. Right: the crew photographed in front of the
projectʼs house at the start of the second field campaign.

potential cultural importance and the presence of particular exposed geologic
elements (carbonates, loess, beaches, stone outcrops) of archaeological
relevance. The macro-region of interest and the study area were first delimited
on the topographic paper charts, then contoured on Google Earth and
posteriorly confirmed by preliminary trips to the field, using portable GPS
devices. Preliminary visits were organised, whose goals were: familiarise with
the landscape, terrain particularities and people, with roads and access routes,
acknowledge difficulties and limitations of different places, meet locals in
communities and authorities in towns, obtain preliminary guidance on
preponderant artefact concentrations and localisation of potential sites and
rockshelters, build up public relations and estimate costs and time investment
for different tasks.
IV.3. The surface explorations
!

The first phase of the fieldwork consisted of surface exploration, on foot

and as exhaustive as possible, of the study area, meant to identify the
archaeological panorama and the culturally-relevant attributes of the landscape.
Explorations radiated daily from our camp at “Potrero del Moro” ranch, on the
northern edge of the basin, a few miles away from the border between
Zacatecas and Coahuila (Fig. 59).
!

There is one technique that we tried out and did not work in that

particular environment: transects. Initially, long, rectangular transects were
196

planned, first designed on the maps and aerial images and then transferred to
the field, using straight views and signalling protocols with visible marks on the
terrain. It is, theoretically, a good technique recommended when doing field
walks aimed to identify shallow surface sites and collect small artefacts from the
ground, because it guarantees a complete and detailed coverage of the land, by
narrow and long transects progressively building up across the territory. It was
discovered that Zacatecas desert was completely unsuitable for this task.
Dense shrubs, dense cacti covers and yucca forests rendered the efforts of
tracing and respecting transects useless, with an exaggerated investment of
time. Large parts of that landscape were impossible to explore, because of the
desert vegetation blocking the access and surface visibility. The idea of
transects was abandoned quickly and a more flexible methodology was
adopted.
!

The basin was separated into its varied topological components:

mountains, foothills, alluvial fans, terraces, volcanic mesas and spring outcrops
(carbonates and travertines), sand-and-loess paleo-beaches, dry bottom flats,
arroyo cuts and gullies. The surveys followed these geo-spatial units, in a
natural way, instead of cutting through them ignoring topography and
vegetation, as pre-designed transects do. The survey was designed in such a
manner that it managed to minimise efforts, it increased the efficiency of field
walks and relied on the progressive obtention of knowledge about the
archaeological potential of specific landforms.
!

The exploration technique developed as following:

• every night, the exploration plan for the next day was discussed in detail with
the members of the team and a decision was taken whether the surveys
continued in the same sector or moved to another one; the new sector was
selected and the best approaches discussed;
• the team travelled in one or two vehicles using local roads or crossing the
landscape to the new exploration sector;
• the crew commenced an exhaustive walk over the land whose limits had been
established on the maps and confirmed or changed once observing the terrain
on the spot;
• the topographic charts were used in the field and sometimes printed images
from Google Earth;
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• several GPS devices were in use, one for each sub-team of explorers, for the
recording of sites, features and artefacts;
• the datum employed was
WGS84 (=ITRF92) and
coordinates were worked
in both Latitude/Longitude
and UTM modes;
• Brunton compasses were
employed, principally in
orienting scales and north
arrows

for

the

photographic records;
• crew members were
Fig. 60: “Barriales”: open spaces between areas

distributed in such manner packed with Larrea shrubs, favorable for the
so they could cover the discovery of artefacts and features on the surface. A
planned surface entirely

coyote in the centre of the image.

(for crew members, see APPENDIX 2);
• each new find was communicated by radio to the project director, and new
numbers were assigned to localities, features or sites;
• some features (mainly hearths) were selected for detailed documentation and
drawing;
• all archaeological features were photographed using a digital camera and
some artefacts were photographed on location. Landscape and surroundings
were also photo-recorded;
• all the materials discovered on the surface were collected: projectile points,
preforms, lithic debitage, cores and nuclei, ceramics, bones, etc., even modern
artefacts;
• hearths presenting visible charcoal or burned material were sampled for
radiocarbon dating.
!

With explorations advancing in time, some geo-units showed more

potential than others, while some parts of the basin were simply inappropriate
for this study. Mountains, hills and alluvial fans proved to be poor areas.
Erosion, vegetation and the vastness of those spatial components required a
large input of time versus very low output. The systematic ʻblindʼ exploration
was abandoned and the explorations relied more on the guidance obtained from
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locals, such as goat-shepherds who roamed for a lifetime all over the region.
Specific information was requested on the presence of caves, rockshelters,
extinct fauna bones, concentrations of hearths and chuzos (the local word for
stone projectile points). Data obtained this way had to be carefully filtered, as in
several occasions the received indications proved erroneous. It is important to
stress the almost total lack of proper rockshelters and caves in the region, in
spite of the geological potential and the vicinity with regions that are abundant in
such features.
!

Special attention was paid to three spatial features that were productive

archaeologically: barriales, beaches and inter-lomas. “Barrial” is the local term
for an open or cleared area in the middle of desert shrub vegetation (Fig. 60).
These areas, lacking the density of Larrea bushes and cacti and affected by
erosion, eased the survey tasks, always yielding hearths or artefacts. The
paleo-beaches, mainly formed by sands and loess, lacking significant floral
cover, were also exposed to deflation and favoured the exposure of
archaeological material. The eolian action accumulates soft sediments in the
form of small dunes which later wash out and expose cultural material. Low hills
and ridges (lomas) form depressions between them, naturally protected microbasins usually crossed by a narrow creek that captures the moisture from the
heights: one of the preferred locations for the installation of fogoneros (“hearthbuilders”). Such erosion areas were the principal allies in the search for ancient
occupations.
!

The outcome of the survey techniques following this landscape-oriented

design proved successful, as shown in the next chapter. We soon learnt that the
lower areas (such as paleo-beaches, low terraces and highly eroded surfaces
rich in sand and loess) were the most successful for the identification of early
occupations and the easy diagnostic of cultural manifestations. The ʻbarrialesʼ
were rich in hearth-builders sites, while the high alluvial fans, almost always
covered in thick Yucca forests and densely packed with Larrea bushes, did not
yield any archaeological materials on the surface, most likely because of a low
incidence of the erosion processes. In spite of the limitations, the northwestern
half of the endorheic basin (the largest one, located west of the modern
motorway) was almost completely surveyed, in a very detailed manner.
Probably more than 3/4 of the actual surface of land corresponding to that
sector of the study area was entirely walked by foot. The only areas left partly
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unattended were the highest portions of the foothills and the large alluvial fans,
which would have yielded no relevant archaeological material, as the
experience accumulated during the first weeks of the survey season made us
understand. However, at least for the particular case of that northwestern half of
the study area, it would not be unrealistic to affirm that our surface explorations
covered the whole extension of the archaeologically relevant territory, perhaps
discovering the most of the archaeological record that, under the current
environmental conditions, could be expected to be found through normal
surface investigation procedures. The other half of the endorheic basin, the
southeastern one (higher in altitude), was explored more selectively, following
only those landforms and specific landscape units that proved more productive
in early materials during the explorations of the western sector of the basin. This
is how only about a third of the total extension of the southeastern sector was
effectively walked by our crew. The abundance of campsites dating for later
periods, mainly on the higher terrains and rocky alluvial fans (which are the
dominant spatial units in that part of the basin) meant the risk of involving too
much time in exploring areas that would not have yielded information about the
earliest human occupations. However, I consider that the survey ended
providing, probably, a complete sample of the archaeological occupation of the
southeastern half and maybe the entire sample regarding the PleistoceneHolocene Transition period.
!

Per total, it can be estimated that about 65% of the entire surface of the

study area was explored in more or less detailed manner and the
archaeological sample obtained is absolutely representative, both qualitatively
and quantitatively, for the ancient human occupation of the region. That is
because once we learnt which landscape units were more productive and more
relevant to out interest, none of those units included within the basin remained
unexplored.
!

Surface surveys were realised exclusively by the members of the crew

and the author of this work and sometimes by him alone. Communication with
the locals was always kept, but trying not to involve them directly in the
research beyond the employment of their services as guides. The reason is the
relative incidence of looting in the area and the misconception farmers have of
archaeologists as treasure hunters.
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IV.3.a. The documentation of discovered sites
!

All archaeological sites were considered and explored, even if they were

late in age and lacked indicators of early occupations. Every newly discovered
archaeological site passed through the following process:
• it received a name and a code, using letter S and a three digit number (S001,
S011, etc.). Once it was confirmed as a site and not just an isolated discovery,
its position was recorded on GPS;
•a l l t h e h e a r t h s ( t h e
principal archaeological
feature in the region) were
recorded on GPS, using
letter F and digits: F001,
F050, F1100, etc. Tight
groups of hearths received
only one name, with
subdivisions marked by
letters according to their
Fig. 61: The plan-drawing procedure of an exposed
hearth at the Potrero del Moro 2 site. Wooden pegs
and strings form the grid over the feature.

number;
•unusual archaeological
features

(stone

alignments, mixed
concentrations of bones and stones) were geo-positioned with the code R001,
R002, etc.;
• all artefacts were assigned to Localities. Not every individual artefact was
recorded by GPS, but the locality it was included into. Localities were named
with letter L plus four digits: L0001, L0200, etc.;
• rock art (paintings or engravings) was identified with the code PR01, etc.;
• the megafauna remains in gully walls received special locality numbers, going
MFP01, MFP02, etc. Each find was marked with visible red materials for
future easy relocation and labelled with cards nailed to the profiles;
• sites were walked several times until completely surveyed and documented;
• all hearths and most relevant artefacts were photographed in detail;
• the most important features were selected for drawing;
• the most important sites were later subject to topographic survey.
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IV.3.b. Surface artefact collection
!

The methodology for the collection of artefacts was:

• all classes of artefacts were collected, whether finished or not, stone, bone,
ceramics or modern material;
• raw materials (nodules, cores) were also collected;
• ceramics were not ignored and all available sherds were collected;
• GPS recording based on the definition of Localities. One Locality was a radius
of 5-10 m containing concentrations of artefacts;
• all finds were placed in hermetic plastic bags with a label clearly identifying
site, date, locality number and artefact category. Each tool was bagged
individually and separately, never mixing different classes of materials. Flaking
debris was bagged together for each locality;
• sites presenting high concentrations of surface material were re-visited
several times at different intervals, until all material, continuously exposed by
erosion, was recovered;
• recent artefacts (modern ceramic ware, bullet shells, shoes, farming
implements) were also collected, in order to evaluate the siteʼs use in historic
or current processes.
IV.3.c. Plan and cross-section drawings
!

Plan drawing was part of the detailed documentation of archaeological

features and in our case it refers mainly to the recording of selected stone
hearths and hearth groups (Fig. 61).
• a grid was traced over the entire feature, using black thick fabric wire and
small branch poles; the grid based on 10x10 cm or 20x20 cm squares;
• drawing was made on grid paper;
• measuring tape or portable laser rangefinders were used for additional
measurements;
• drawings were later inked or digitalised.
!

In a few cases, this technique applied for the recording of rock

engravings, but their chronology is presumed late and not relevant here.
!

In the case of the Chiquihuite Cave and the conglomerate rockshelters

from Cañon Grande, the plan drawings were made employing an arbitrary
reference datum and a simple x,y axis grid traced with white cotton string.
Measurements were normally taken with a Bosch laser rangefinder and
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transferred onto grid paper, then digitalised. In the cave, a laser Topcon total
station was used for both horizontal and vertical measurements.
!

Cross-section drawings were used during the surface exploration to

depict elevations of hearth features and especially the internal shape of the
Chiquihuite Cave and Ojo de Agua gullies.
IV.3.d. Profile drawings
!

One of the sites,

Ojo de Agua, required the
documentation of
naturally exposed profiles
on gully walls, showing
Pleistocene stratigraphy
(Fig. 62). The same
recording technique was
used, but the grid was
vertical, with measuring
tapes
Fig. 62: Undergraduate students from Zacatecas
drawing naturally exposed profiles at Ojo de Agua
paleontological site.

and lead plumbs

forming x, y axes
sustained by nails and
horizontally levelled with

the help of Brunton compass or theodolite. Each stratigraphic layer received a
nomenclature and was labelled directly.
IV.3.e. Extraction of samples for radiocarbon and thermoluminescence dating
!

Some hearths and some exposed strata on gully walls provided charcoal

or organic material (soil matter, snails) for potential radiocarbon dating. Samples
were extracted in all cases where possible, using latex gloves, clean spatula,
aluminium foil and sterile hermetic plastic bags (Fig. 63). Burned stones from
the matrix of surface hearths were also recovered, for TL measurements.
IV.3.f. Topographic surveys
!

The topography of archaeological and geoarchaeological sites was

important in the case of localities showing potential for early human occupation,
as a preliminary, obliged technique before the test excavations of the second
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Fig. 63: Sampling fragments of charcoal from exposed hearths for radiocarbon
dating, at Llano de San Juan (left) and Ciénega de Rocamontes (right).

field season. Two instruments were used: an analogue Sokkia level with digital
display and a laser Topcon total station. The first one was employed for tracing
perimeters and the second one for the proper 3D maps. Digital grid, surface and
terrain models were obtained by processing the field data with a Surfer 8
software. Each site considered for this technique received a permanent datum
marked by a thick, short pole, deeply buried and painted red, whose x,y,z
coordinates were obtained by multiple GPS measurements, using UTM values
and the WGS84 datum. Each point measured with the total station obtained
UTM coordinates; ʻzʼ values represented meters above the mean sea level.
IV.4. Laboratory treatment of the finds
!

Archaeological finds collected from the surface or discovered in

excavations received basically the same treatment, with some small
differences. The procedures were:
• all stone and ceramic artefacts were washed in the laboratory at the University
of Zacatecas. Specimens rested for a few minutes in clean purified water, then
dust and sediments were gently removed using soft brushes, without applying
force. Surface artefacts, already exposed to weathering, were washed in
totality;
• some classes of finds were not washed at all, only superficially cleaned with
soft brushes to remove dirt surplus: grinding stones, ceramic sherds with fine
slip, bone artefacts, plant remains, some faunal remains and some stone
specimens from excavations. This was in order to protect wear-use
information or adhered plant remains;
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Fig. 64: Cleaning and applying consolidant substances to megafauna remains in the
field (left) and in the laboratory (right). In the picture: Dr. Joaquin Arroyo-Cabrales from
INAH, Mexico City.

• after washing, artefacts were laid down to dry, together with their original bags
and labels;
• a complete inventory list was made for the entire sample recovered from the
surface. Beyond contextual information (site, locality, inventory number), the
list included a minimum description of the item and some measurements for
projectile points, bifaces and other relevant pieces;
• The list was made in parallel with the washing process. Each artefact,
including each fragment of debitage, received an individual inventory number;
• Most finds (when material and size allowed it) were labeled directly on their
surface, using ultra-fine permanent markers (“Sharpies”), sometimes
employing a trace of white water-based corrector as a background. Labels
were then covered with transparent nail polish to prevent removal;
• the labels on the artefacts contained a three-letter code for the site, locality
code and inventory number, e.g. “DMG L0200 1958” (Dunas de Milpa Grande
site, locality 0200, inventory no. 1958). This way, artefacts can be handled
without their bags or cardboard labels. The inventory list for the first field
season contains 6,293 entries. A complete inventory for the excavation finds
has not been finished yet, only for materials of direct interest for this thesis;
• No labels were written on animal bones; such material was included in
separate inventories;
• after inventorying and labelling, all artefacts were kept back in new, clean
hermetic bags, relabelled with all the information plus the inventory numbers
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of the items, and stored in the office at the University of Zacatecas. When
under study, materials were handled out of their bags, but they were always
maintained close to their labelled containers;
• consolidants were used in the case of some faunal remains, especially for
megafauna. Specific fragments were kept without any chemical treatment,
waiting for AMS dating. Badly preserved fragments were treated directly in the
field (Fig. 64); the majority were treated later in the lab. For this purpose, an
organic consolidant, RECONOS-110, was employed, followed by
RECONOS-220 (bone stabilisers and re-mineralisers widely employed in
Mexican archaeology) or a weak solution of RESISTOL (white glue, polyvinyl
acetate), diluted in water (10-20%). Substances were applied by dripping. A
few large and damaged mammoth molars were submerged. The treatment of
fauna remains was directed by Dr. Joaquin Arroyo-Cabrales, zooarchaeologist
and palaeontologist at the Zooarchaeology Department of INAH in Mexico
City (Fig. 64). The entire collection of faunal remains was transferred to the
Mexico City laboratories, under the custody of Arroyo-Cabrales, for further
research and preservation (cf. APPENDIX 23).
IV.5. Excavation methods
!

In the first place, it is important to specify that these were not extensive

open excavations meant to reveal large surfaces of ancient occupations. There
was no time or money for such a task within the short periods reserved for this
aspect of the investigation. Fourteen exploratory excavations were done in the
form of small test pits, in four archaeological sites. The employed techniques
also had to adapt to certain speed required for the completion of the digs in
time. The excavation season opened in August 2011 and ended on January 15,
2012; 90 workdays grouped into several sub-seasons. The principal goal was to
test the potential of possibly stratified sites that had yielded important
archaeological material on the surface and obtain the cultural and chronological
evidence for a region never studied before.
!

From the 35 newly discovered archaeological sites (APPENDIX 3), four

were chosen for test excavations. Each is a different type of site, demanding
slightly distinct approaches and generating different expectations:
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Fig. 65: Installing the grid for the test pit X2 at Dunas (left). Trench X7 ready for
excavation, at San José de las Grutas rockshelter.

- Dunas de Milpa Grande: an open campsite located on a deflated landscape of
an ancient paleo-beach (Chapter VI);
- San José de las Grutas: a small hunter camp and stone flaking locus, using
travertine outcrop overhangs as shelter, close to abundant springs (Chapter
VII);
- Ojo de Agua: a geoarchaeological and paleontological locality with megafauna
and Pleistocene sediments (Chapter IX);
- Chiquihuite Cave: a large karst formation with shallow indicators of human
presence (Chapter VIII).
!

The basic excavation techniques were:

• each test pit was named with the letter X plus numbers. Dunas de Milpa
Grande: X1, X2, X3, X4, X5, X5A, X6; San José de las Grutas: X7, X8, X8A;
Ojo de Agua: X9, X9B, X10; Cueva del Chiquihuite: X11. Units sub-named
with letter indicate pits opened after the numbering of the subsequent ones;
• most units measured 2x2 m. There are two exceptions: X7 and X11, of 3x2 m,
because of the need to reach certain depth and larger surfaces allow deeper
penetration, with higher security, by reducing width with depth;
• the position of each test pit was the result of a careful consideration of
several arguments: relationship with the location of important artefacts on the
surface, erosion dynamics, taphonomic processes, indicators of modern
disturbance, topography, estimation of the stratigraphy, morphology and
orientation in the case of the rockshelter and cave, safety, reduced input of
time and money, etc.;
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• the trace of each unit commenced with the definition of a geo-referenced
datum, marked by a peg. The datumʼs position and its UTM coordinates were
precisely measured with a total station in reference to the main datum of the
site. This point became the southwestern corner of the excavation and the ʻ0ʼ
origin of the x,y,z cartesian coordinates of each dig (cf. APPENDIX 20);

Fig. 66: Drawing stratigraphic profiles in excavations at Dunas (left) and Ojo de
Agua (right).

• The grid was then traced using wooden pegs and white cotton string. It was
oriented to the magnetic north, using a Brunton compass. The accuracy of the
right angles was achieved using the Pitagoraʼs theorem (the “golden triangle”)
(Fig. 65);
• UTM coordinates are metric values. The exact tridimensional position of the
relevant finds documented during excavation (except those from sieving) was
easily measured from the southwest corner datum, in centimetric increments.
The x (east) and y (north) values added to the cornerʼs UTM value, while the z
(depth) value is expressed in metres above the mean sea level. This way,
every artefact was geo-referenced (cf. APPENDICES 15, 16, 17, 18);
• There were no laser levels in the field and the exposure of the expensive total
station to daily risks was avoided, so the simple measurement from the SW
corner for such small excavations was an ideal solution. A thick cotton string,
with a line-level on it, was always tied to the peg marking the corner datum.
When something had to be measured in 3D, the other end of the string was
held perfectly horizontally above the itemʼs spot. Measuring tapes were
permanently extended from the datum along the x and y axes. A plumb bob
connected vertically the discovery spot with the levelled control string and
their intersection permitted the measurement, using pocket measuring tapes;
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• sometimes, work had to be fast and required to sacrifice accuracy in favour of
time. So, not all the finds received tridimensional values, only those
considered more important by the excavators;
• the excavation was by stratigraphic units, as main technique, with arbitrary
levels as an additional approach within each stratum;

Fig. 67: The sieving area at the prehistoric site of Dunas.

• layers bear arabic numbers. The numeration increased from top to bottom,
with the actual surface always bearing number “0”. Each new layer was
numbered as soon as it appeared in the dig. Numbers were assigned to strata
themselves, not to each interface separately. Intrusive features, such as
burrows, root channels and cracks were labelled only in some situations;
• all stratigraphic units bear unique numbers, so they can be referred to without
requiring the site name and pit code. The last two digits indicate the number of
the layer within the stratigraphic sequence, while the first digit(s) refer to the
number of the excavation unit. Layer “804” is stratum 04 from excavation X8,
unit 1109 is the stratum 09 from excavation 11 and so on;
• the excavation followed the natural contours of the layers. Once a new layer
commenced, arbitrary levels were used (of 5 cm, sometimes 10 cm) to
penetrate it. When the interface of a new stratum appeared, the arbitrary
procedure was abandoned and the new surface was followed;
• visible paper labels, bearing the number of stratigraphic units, were fixed on
all four profiles with nails, for the entire duration of the explorations;
• in some cases, the subtle differences between strata were not evident during
the excavation, so metric levels became more adequate. Strata were later
more visible on the wet profiles and numbered or re-numbered accordingly;
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Fig. 68: Sampling sediments from the profiles for phytolith analyses, using a
special steel spoon.

• recording sheets were used for the description and documentation of
stratigraphy, with predetermined formats, but in some cases the simpler use of
field notebooks with narrative descriptions was preferred;
• Munsell Soil Color Chart was employed in the description of all strata;
• the superior interface of each new stratigraphic unit was cleaned and
photographed in detail from all angles before continuing. For this, metric
scales were used, as well as north arrows and boards containing the relevant
contextual information. A detailed photographic record was kept at the end of
each workday;
• all profiles were continuously photographed, as well, in dry and wet variants
(using a portable water sprayer), under shadow, placing vertical scales and
context boards, so a detailed record of the evolution of each test pit could be
held;
• plan drawings were made every time when necessary (when relevant
horizontal features were exposed), employing simple x,y axes, improvised
with crossed measuring tapes;
• all profiles were drawn in detail, at the end of the job in each test unit (Fig. 66);
• the entire amount of sediment extracted from the excavations was sieved,
immediately (Fig. 67). The dirt from each stratigraphic layer was placed in
clearly labelled buckets bearing the necessary information. There was no
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access to infrastructure that would have permitted wet sieving. Three sieves
with mobile pedestals were in use. People could either shake them or keep
them still and scramble the earth on the 5-7 mm steel mesh;
• there were cases when sieving was abandoned. At Dunas de Milpa Grande
and Ojo de Agua, the total lack of cultural material and the extreme hardness
of the compacted carbonaceous sediments made sieving superfluous. At San
José de las Grutas rockshelter, so rich in finds, every shovel met the meshes,
while at the cave only the deep half of the stratigraphy was entirely sieved;
• the surface of each pit was divided into quadrants of 1x1 m. The finds from the
SW, SE, NW and NE quadrants were always referred to them. If artefacts do
not have x,y,z measurements, at least they provide depth (arbitrary level) and
quadrant;
• when an object was found, it was first exposed, photographed, its location 3Dmeasured and then removed. Every biface, projectile point, large flake or core
was bagged individually with a detailed handwritten label inside the bag.
Artefacts from the sieve were also bagged separately, never mixing classes of
finds. Common debitage was bagged together, separately by quadrants and
strata, indicating the range of depth;
• removed artefacts were replaced with little coloured flags made from small
sticks and tape. Red tape was used for important bifaces, green for bone,
yellow for general stone tools and blue for other finds. Excavations were left
unattended overnight, so the artefacts could not be left in situ. The flags
replaced them temporarily and represented their horizontal distribution in the
photographs. When the surface of discovery was removed, the corresponding
flags were relocated on the nearest profiles, keeping the same depth, so they
could be visible in ʻzʼ values on the profile records;
• at the end of the excavation, abundant sediment samples were extracted from
the profiles (and when relevant, from floors, during excavation), meant for
radiocarbon dating and palaeoenvironmental studies. Samples were scraped
with a sharp-edged concave steel spoon, which minimised sediment loss (Fig.
68). They were placed in hermetic plastic bags or plastic jars dressed in
aluminium foil, correspondingly labelled. Bone samples planned for
radiocarbon assessments were carefully removed and bagged, avoiding
contact with our skin, clothes or paper labels;
• no heavy machinery was used in the excavations;
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Fig. 69: Roofs covering the excavations at Dunas (left) and San José
rockshelters (right).

• normal tools were trowels, spatulas, brushes, hand picks, small shovels,
plastic dustpans and wooden sticks, especially at San José and Chiquihuite
Cave, where the cultural presence was more abundant or probable. At Dunas
and Ojo de Agua, where matrix proved void of any cultural or faunal content
and sediments were as hard as steel, we used mattocks, large shovels and
even steel bars to break through the layers;
• the excavations were back-filled. Being test units and not extensive
excavations, following national legislation and planning to avoid the risk of
leaving open traps for people and livestock, the test pits were refilled. If the
test unit yielded good archaeological materials, then the entire pit (floor and
profiles) was carefully lined in black, thick plastic sheeting and then refilled.
This way the same excavations can be re-open in the future more easily.
IV.6. Flaked stone analysis
!

The post-fieldwork artefact analysis focused on the study of flaked stone

objects, including finished tools, preforms, debitage and cores. Not all finds
were included in the process, but those considered relevant to this investigation
about the earliest human occupations in northeastern Zacatecas. The resulting
sample includes particularly interesting flaked stone artefacts from the four
excavated sites mentioned above and detailed here in the following chapters.
They are made principally of argilite (hardened limestone) and basalt. For the
theoretical, methodological and technical approaches, a few bibliographical
references were consulted, such as Odell (2003), Andrefsky (2005, 2008),
Debénath and Dibble (1994) and Bradley et al. (2010). For typological
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comparisons, other texts were consulted: Turner and Hester (1999) and Justice
(1987, 2002a, 2002b).
!

The study of lithic material centred on the technology reflected in the

manufactured artefacts and in the debitage collected from surface and
excavations. All bifaces considered of importance for the topic treated here
were measured, described and analysed (see APPENDICES 11, 12, 13, 19).
Biface indexes were measured for the intact specimens, according to Debénath
and Dibble (op. cit.: 132) (APPENDIX 10). Special attention was paid to the
technology showed by the artefacts, together with the functional and typological
information suggested by their shape. Debitage and cores were studied, in
order to identify platforms and flake extraction techniques and define the
technological approaches used by the ancient knappers. Lithic complexes and
industries were defined within the assemblages and interpretations were made
about their cultural and chronological relationships.
V.7. Safety and security measures in the field
!

This issue has already been partially addressed in the previous pages

and it is referred to in the following chapters. Summarising, the aspect of safety
and security can be described as following:
• Public insecurity. The main danger in the region of study was the insecurity
generated by the war between the drug cartels and the federal Mexican
Government. The situation was continuously monitored and constant
communication was kept with the local authorities, the police and the military.
Students were never allowed to be on their own in the town, in the villages or
on desert roads. The crew always travelled in groups and drove the vehicles
in caravan. The sectors considered most dangerous (with presence of armed
men or with testimonies of increased criminality) were avoided and removed
from the explorations plans. No information was provided to strangers or to
unfamiliar locals about the location of the camp and the crewʼs daily routines.
• Health. The project maintained a permanent contact with local doctors and
medical facilities. There has always been a complete medicine supply in the
camp, provided by the Health Department of the Government of Zacatecas.
The supplies were continuously renewed and managed to attend the minor
health issues presented during the field campaigns.
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• Sun and heat. The heat was extreme, at times, in the field, reaching 50ºC.
The crew members, during the surface field walks, employed sun blockers
and used appropriate clothing to avoid sun burns. Water was always available
in water coolers transported in the vehicles and personal thermos. The
excavation units were provided with proper shades or improvised roofs to
protect the crew from the sun and increase the visibility of the strata (Fig. 69).
• Cold. Cold was present only at night and early mornings during the winter
season, reaching -10º, -15ºC in a few occasions. Enough warm blankets and
sleeping bags were provided to the members of the exploration team.
• Food. Complete and balanced food was always available to the crew. The
members of the crew cooked the food or the food and supplies were bought in
the local stores in Concepción del Oro or in Zacatecas City.
• Dust. Dust was an issue only occasionally, during very dry days and desert
storms. During the excavations in the Chiquihuite Cave, fine cave dust and
guano presented certain threat to the health of the crew. Special moulded
valved dust masks (factor FFP3) were provided to each person and changed
after every 48 hours of use.
• Personal hygiene. Besides the products that crew members brought
themselves, the project provided antibacterial gels and hygiene articles to be
used on the field and inside the camp.
!
!
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PART C

The archaeological record
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CHAPTER V
A synthesis of discoveries made during the research
!

This chapter summarises the spectrum of archaeological finds obtained

during the development of the three methodological approaches: study of
existing collections, surface explorations and test excavations. General
information is presented here, as abundantly as the space allows, while details,
descriptions and lists can be consulted in the next chapters and the
corresponding Appendixes.
V.1. The lithic collections

Fig. 70: The County Museum of Mazapil occupies a well-preserved 16th century
building of an olf presidio, the first founded in the region by the Spanish (left). Right:
the “display” of scrambled lithic artefacts, all donated by the locals.

!

As specified above, only a few existing lithic collections in Mexico have

been explored for this work. The results are generally positive, although poor
and not as satisfactory as expected. Only a few Late Paleoamerican stone
specimens were identified (cf. APPENDICES 6, 7, 8).
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V.1.a. Zacatecas
!
!

During the preliminary stages of investigation, diagnostic artefacts

evidencing early stages of human occupation in the Zacatecas desert were
searched in a few private and one local museum collections in the northeastern
counties. The intention was to obtain initial guidance on the archaeological
potential of the region and include localities with ancient tools into the study
area. No such diagnostic artefacts were identified.

Fig. 71: The two artefacts identified in the Mazapil County Museum, dorsal (A) and
ventral (B) disposition: a quartz blade (left) and a reshaped “lermoid” biface (right).

!

Special attention was paid to an informal collection held at the local

County Museum in Mazapil (Fig. 70, left). The entire inventory is formed by
donated artefacts, collected by locals from across the region, all lacking
provenience. Materials are kept in a pile inside a glass case (Fig. 70, right). In
this random sample, the most representative artefacts for the region were the
small stemmed, notched arrow heads, mostly made of white chert and quartzite.
Some larger specimens are present, too, principally biface preforms and
triangular bifaces, commonly known either as Tortuga or Early Triangular types,
of questionable chronology. From the work of colleagues in Northern Mexico,
the small arrow heads and the thick large triangular bifaces (often with concave
base and made of a variety or raw materials) are known from later periods,
217

reaching Historic times. The size and contours of some artefacts in the
collection could be attractive to somebody looking for Late Pleistocene-Early
Holocene lithics. Nevertheless, no specimens showing morphological and
technological attributes linked to known Paleoamerican complexes were found.

Fig. 72: Left: The display of stone flaked artefacts and desert-related items in one of
the rooms of the University Museum from Durango City. Right: Detail of the display
panel, with large bifaces.

!

Two artefacts had been identified as important by INAH workers when

they inventoried the materials.
!

One is a 5 cm long quartzite blade which seems to have been extracted

on purpose from a biface core from which other flakes had been removed (Fig.
71, left). It shows a prepared platform. It is not an overshot product, as originally
thought, because the remains of an edge visible on the distal end belong to a
primary core, not to a bifacial blank. No signs of use-wear are present, although
the artefact might have been meant as a blank for a scraping tool. The raw
material is milky-white quartzite, typical for the regionʼs artefacts. It stands out
as the only proper blade technology indicator found so far for the MazapilConcepción del Oro region, almost absent from our surface sample.
!

The other artefact is 7 cm long, possibly a worn out “Lerma-like” biface,

with heavy desert patina, elaborated on a rhyolite blade (Fig. 71, right). Both
ends are broken. Originally, it was probably bi-pointed and roughly leaf-shaped.
The proximal end is almost straight now, while the distal end was reshaped into
a pointed, triangular tip. Flaking on the body shows careful, oblique, percussion
scars along the edges, meeting in the centre of the piece. The resulting central
ridge is weathered. The general shape and the technology are very similar to
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one “lermoid” black basalt biface discovered at Dunas de Milpa Grande site
(see next chapter).
V.1.b. Durango
!

The study of

collections in this State
started at the Regional
Museum of Juarez
University, in Durango
C i t y. T h e g u i d e a n d
motivation was the
catalogue published by
Lazalde (1992), a local
teacher, mentioning a
series of projectile points
present in the Museum.
Fig. 73: A long, narrow projectile point with outflaring
ears and deep basal concavity, the first one studied in
the UJED Museo of Durango.
Fig. 74: Microscopic photographs of the same artefact
showing flaking details on the edge (left) and recent
damage (right).

None of the relevant
artefacts are displayed
and they were difficult to
locate. All the materials
published by Lazalde

come from a private collection donated decades ago by Mrs. Agnes McClain
Howard, collector and looter, who owned a ranch in the region. All published
items were found in the museumʼs boxes.
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!

T h e

collection is in
bad condition,
stored in old
plastic bags
r o u g h l y
organised by
inventory
numbers. The
collection was
Fig. 75: A lanceolate point, made of quartzite, classified as a
Golondrina type specimen in the Museumʼs collection

mixed and
disordered

when the Museum opened a new archaeology section and inexperienced staff
chose projectile points randomly for a display panel in which bifaces are
grouped by shape criteria (Fig. 72, left). A few points labelled as “Lerma” are
visible on the panel, as well as other equally confusing types, such as Tortugas
and Abasolo, usually considered of Early Holocene age, as well as large bipointed bifaces (Fig. 72, right). Unfortunately, the Weicker site Clovis biface
(Lorenzo 1953, 1991a) was not kept in Durango, but at the National Museum of
Anthropology in Mexico City.

Fig. 76: Micrometric analysis of the shape and flaking scars of the possible
Golondrina point from Durango, shown in Fig. 75.

!

The relevant artefacts from the collection were positively compared with

the illustrations in the catalogue including, supposedly: one Allen (?), one
Golondrina, and one McKern points, several “lermoids”, fragments of bifaces
220

Fig. 77: Deeply notched projectile point basal fragment from the UJED Musem
collection.

Fig. 78. Micrometric approach on the
basal fragment from Fig. 77.

Fig. 79: The fourth artefact idendified in
the Durango City museum, probably a
small Golondrina basal fragment.

and a new specimen similar to a
Golondrina point, not mentioned by the
author and likely intrusive from other
bags (APPENDIX 6). The artefacts
completely lack provenience
information. It is known they come from
the highlands of Durango, probably
from the southern area of Mezquital,
Fig. 80: Detail and micromorphometry of
the basal concavity of the artefact in Fig.
79 from Durango.

indicating the presence of relatively
early hunter-gatherers at high altitudes.
The typology established by Lazalde is
apparently consistent with the
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Fig. 81: Cordiform biface from the site of Santa Ana, Durango, kept in the collections
of the INAH regional centre, Durango City.

Fig. 82: The basal fragment (of a point or of a stem?) from the surface of Mesa de
Las Tapias, a Mesoamerican site in Durango

morphological classification and nomenclature employed in Turner and Hester
(1999), although the formal and apparent attributes rarely are contrasted with
more subtle technological characteristics reflected in the artefacts. The three
types, even if correctly identified, lack clear chronology, but they can be
considered within a wide Late Paleoamerican or Early Holocene range.
!

The point labelled as Allen is a 5.7 cm long biface, with parallel straight

edges and concave base with outflaring ears (Figs. 73, 74). Allen points are
supposed to have well-developed parallel oblique pressure flaking, which is not
clear on this specimen. It may also belong to the Plainview category. It is made
of bluish limestone (identical to the raw material preferred by the older
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industries in northeastern Zacatecas), weathered into a reddish brown patina.
Flake scars are eroded or covered by patina, but pressure retouch can be seen
on the edges. The piece is fragmented, missing the distal end and broken by a
bending fracture. The second artefact is a basal fragment (with a bending
fracture, as well), perhaps belonging to the Goshen-Plainview complex or a
Golondrina variety or, possibly, some later type that keeps intriguing formal
similarities with the mentioned ones (Figs. 75, 76). Very small, 2.5 cm long and
made of fine brown chert, it could also be a stem fragment. The third one is
another basal fragment, of white yellowish impure chert, not clear if from a
stemmed or unstemmed artefact (Figs 77, 78). The basal concavity is rather a
deep notch, forming rounded parallel barbs. Its typology is unclear. It could also
be related to Mallory and Chiricahua types of the US Southwest, of Archaic
chronology. Finally, the fourth one is a white quartzite point fragment. A fracture
removed the distal end (Figs. 79, 80). It is very similar to the first one mentioned
here, with angular basal concavity and outflaring ears.
!

The second collection in Durango was the one at the local INAH Centre.

With the help of local archaeologists, materials were reviewed in older and
recent collections obtained within academic research projects. The results are
poor and inconclusive (APPENDIX 7). The two specimens mentioned here can
hardly be considered diagnostic for Late Pleistocene-Early Holocene
occupations. They have an ancient “look”, but little to support a proper
relationship with Paleoamerican complexes. The first one is a cordiform biface,
possibly a preform, looking like a hand axe, with a sharp pointed end and a
convex, square-edged backed base (Fig. 81). Made of poor-quality quartzite, it
weathered into a yellow patina, while the percussion flaking scars are narrow,
long and well-controlled. The other one is a small basal fragment of an indented
base artefact made of milky white quartzite (Fig. 82). It could have been either a
foliate point or the stem of a more complex form. The first comes from an
excavation at the site of Santa Ana, whose details are unknown. The second
one is from the surface of an archaeological mound at Mesa de las Tapias,
probably derived from a re-utilisation context in Classic times. Chronology and
cultural affiliation cannot be established on the basis of the available data.
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Fig. 83: Large ficron-like
biface from the site of Loma
El Muerto, Nuevo León, inn
the INAH collections from
Monterrey City.

Fig. 84: Another ficron-like
biface (hand axe?), from the
site of Loma Olmos, Nuevo
León.

V.1.c. Nuevo León
!

The artefacts analysed at the INAH facilities in Monterrey, Nuevo León,

came from investigations directed by local archaeologist Araceli Rivera, director
of the “Valle de Conchos” Archaeological Project. Seven flaked stone artefacts
were considered of special relevance, coming from the surface of two sites:
Loma El Muerto I-II and Barbechos (General Terán county). They are detailed in
APPENDIX 8. All are made of the same raw material (limestone), covered by an
iron-rich, reddish-brown/orange patina, indicating they were exposed to the
same event of rising water tables. As an hypothesis, the rising of water tables
during the Younger Dryas cooling event could be a possible candidate. But this
phenomenon has never been studied for the State of Nuevo Leon, where the
artefacts came from. Apart from the flaked stone material, there is an apparently
modified herbivore tooth (supposedly of an extinct taxon), with an incision on
the root, coming from an excavation, whose date is still unknown (Fig. 94).
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Fig. 85: Proximal fragment of a concave-based biface, from Barbechos, Nuevo León.

Fig. 86: From the same site of Barbechos, a fluted limestone biface with indented
base, possibly a Clovis variant.

Fig. 87: An oblique angle of the Clovislike biface from Barbechos, allowing to
appreciate the fluting on one face.
Same as Fig. 86

Fig. 88: Detail with the medial fracture of
the same artefact from Figs. 86-87.
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Fig. 89: Biface, ressembling a Plainview, from the site of Loma El Muerto, Nuevo

Fig. 90: Resharpened bifacial point, Plainview-like in aspect, from Loma El Muerto
II site, with a missing ear and steeply reworked tip.
Fig. 91: Another angle of the
reworked possible Plainview
point from Fig. 90, emphasizing
the sharpened tip.
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Fig. 92: Micromorphometric approach to two Nuevo León bifaces, showing the flute
of the Clovis-like specimen (A) and the retouch on the distal edge of the reworked
Plainview point (B).
Fig. 93: Supposed
concave-based
biface from Loma
El Muerto I, Nuevo
León. This is more
likely a geofact.

Fig. 94: An
herbivore tooth with
a
possible
a r t i fi c i a l l y m a d e
channel above the
crown, found in
excavated context.
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!

Two artefacts are intact ovoid, ficron-like bifaces, two are concave-based

preforms broken during the reduction sequence and two show some Plainview
or Golondrina formal attributes. The two large ovoid bifaces are more likely
preforms abandoned during the manufacture than proper “hand axes” (Figs. 83,
84).
!

The two basal fragments of projectile points seem to belong to the same

type, both presenting perverse fractures that occurred during the bifacial
thinning process (Figs. 85, 86). They have concave bases and one of them
presents a longitudinal flake scar on one face, coming from the base,
resembling a flute. This one could be a Clovis-related form. The ʻfluteʼ is clearly
made during the early stages of flaking, typical of Clovis (cf. Bradley et al. 2010)
(Figs. 87, 88, 92a). The other two artefacts are very much alike, showing a
slight concavity at the base, with diverging, outflaring ears (Figs. 89, 90). One of
them lacks one basal ear and shows an impact fracture that removed its tip
(Fig. 89, 92b). The other one also lost an ear and suffered a damage to the
blade that demanded rejuvenation into an angular, finely retouched distal end

Fig. 95: Map of northern Mexico showing the localities mentioned in this chapter as
origin of the Paleoamerican artefacts identified during the study of collections.
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(Fig. 91). The limitations imposed by the soft raw material adversely affected the
elaboration of these bifaces, but their size, the ancient patina and certain
morphological parameters suggest they may be Late Paleoamerican
manifestations, probably post-Clovis, from the Late Pleistocene-Early Holocene
Transition, about 10,000 years ago.
V.1.d. Considerations
!

The studied collections are few and the outcome is poor. The several

interesting artefacts come from high altitude areas, such as the highlands of
Durango and the depressions located west of Sierra Madre Oriental in Nuevo
León (Fig. 95). They are mostly surface finds, lacking associated radiocarbon
dates or controlled contexts. The predominant raw material is the grey silicified
limestone, followed by white quartzite: the same stones that were preferred by
the ancient inhabitants of Concepción del Oro endorheic basin. The typological
and technological designations of the artefacts are difficult. I suggest that at
least some of them, particularly those looking more like Clovis, GoshenPlainview or Golondrina bifaces, speak of the presence of early foragers of Late
Paleoamerican times in the highland territories northwest and northeast of the
study area, where they had not been acknowledged before.
V.2. The new archaeological sites
"

During the first field season, 35 new archaeological sites were

discovered, mostly open campsites consisting of hundreds of exposed hearths,
with over 6,000 artefacts scattered on the surface (Figs. 96, 97; APPENDICES
3, 4). In spite of the positive expectations and the favourable geology of the
mountains, no proper stratified rockshelter was found, only one cave and a
complex of modified shelters around a travertine outcrop (Chapters VII and
VIII). The relatively great number of campsites for a single small basin, with
their significant spatial extensions compensated, somehow, for the lack of such
a “time capsule”, as archaeologists usually think of rockshelters (main
candidates for excavations). As specified in the previous chapter, the
explorations revealed a representative part of the archaeological potential of the
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basin, after covering most of the archaeologically relevant landforms in the
basin.
!

All the sites are new, not reported or studied before. As mentioned in

Chapter IV, each one received a code and a name based on local toponymy, as
employed by locals and in the topographic charts (Table 6). Particularities of the
terrain or special features of the locality were employed in naming them.
Additional official codes were later obtained from the National Register of Sites,
a department inside INAH in Mexico City (for coordinates and register codes
see APPENDIX 4).
Table 6: The archaeological sites discovered during the field explorations of this
doctoral project, with their names and the internal codes assigned by the crew.

Projectʼs site code

Site name

S001

Los Pirules

S002-005

Potrero del Moro 1-4

S006

Mesillas

S007

Dunas de Milpa Grande

S008

Llano de San Juan

S009

Avalos

S010

Ciénega de Rocamontes

S011

San José de las Grutas

S012

Basureros

S013

Barrial Alto

S014

Avalos II

S015

Pedregoso

S016

Playa La Punta

S017

Cerro La Punta

S018

Nopalera

S019

Loma Blanca

S020

Presa de Guadalupe

S021

La Noria
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Projectʼs site code

Site name

S022

Bajío El Cañón

S023

Llano San Carlos

S024

Las Barranquitas

S025

Tanque Santiago

S026

Playa Santiago

S027

Barrancas de Avalos

S028

Aguilas

S029

San Isidro-Ciénega

S030

Ojo de Agua

S031

Agua Dulce

S032

Cueva del Chiquihuite

S033

La Sanguijuela

S034

Peñuelo-Pinturas

S035

Valle de Bonanza

!
!

Three of these sites were discovered outside the limits of the proper

endorheic basin, while investigating local testimonies of the presence of
archaeological manifestations. These are: S006 Mesillas (found in an adjacent
depression to the southeast, next to two volcanic mesas), S033 Sanguijuela
and S034 Peñuelo-Pinturas, both in the Peñuelo massif, to the east. These last
two were explored because they contained the only rock art in the region (Fig.
104).
!

There are no megafauna kill sites among our discoveries. Two localities

yielded a richness of extinct Pleistocene mammals (Ojo de Agua and Agua
Dulce), but there was no visible association with artefacts or other indicators of
human presence. On the other hand, there was no clear evidence of the
presence of very early occupations after the conclusion of the surface
explorations. Very few indicators of Late Pleistocene - Early Holocene cultural
manifestations appeared in the archaeological record and, in the early stages,
the search for the earliest humans in the region had to rely more on the logic or
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Fig. 96: Google Earth image with the distribution of the newly discovered
archaeological and paleontological sites around the endorheic basin of Concepción
del Oro. Those marked in yellow are the sites that presented more potential for early
human occupations, according to the discoveries made on the surface

the construction of secondary working hypotheses than on direct evidence
obtained from the field.
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!

In spite of the apparent lack of evidence, the principle of the project was

to document the entire archaeological record and evaluate its potential later,
instead of ignoring the sites that looked rather young.

Fig. 97 (below): Digital Elevation Model of the study area showing the distribution of
the new archaeological sites around the basin. The red arrows indicate the four
excavated sites (DEM by: Juan I. Macías-Quintero).

!

The typical site in northeastern Zacatecas may be described as an

aggregation of hearths. An archaeological site is defined by a relatively packed
concentration of such features and a localised distribution of flaked stone
materials associated with them (projectile points, preforms, nodules, cores, and
debitage). The hearths are the only human-made feature, with very few other
manifestations (Figs. 98, 99).
!

There are several types of hearths, but it was not considered a priority to

establish a proper classification at this stage of the research, mainly because
these fix features were considered of late age from the very beginning
(confirmed by radiocarbon dates) and not related to the chronological and
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Fig. 98: Collage showing the different manifestations and types of hearths in the
field: a) perfectly preserved “classic” type of hearth at Potrero del Moro; B) small
hearth, with a few stones, maybe used in a single occasion, at Avalos; C) large
hearth affected by erosion is losing shape, at Avalos; D) remains of a small hearth
washed away by running water, at Dunas; E) a hearth that lost all its stones and only
conserves the charcoal lense visible in an erosion cut, at Dunas; F) the core of a
hearth, made of burned, solidified clays, survived after the loss of its stones, at Llano
de San Juan; G) massive hearth, 3 m in diameter, well-preserved, at Avalos II; H) a
hearth that is just being exposed by deflation, at Avalos II; I) huge hearth from Presa
de Guadalupe, maybe used and re-built for a long time; conical shape due to
erosion.
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cultural concerns of this thesis. Nevertheless, the hearths can be separated by
size and type of employed rock. They vary widely, but range between 0.5-3.5 m
in diameter. It is not possible to know if the construction of a hearth was a single
event or if they were modified through time. Without detailed micro-excavation,
it is impossible to relate the apparent morphology of a hearth with specific
functionality or time periods. It is risky to base interpretations on the associated
artefacts, because of the formation-transformation processes that continuously
affect the surface archaeological record. From the early phases of the fieldwork,
it was noticed that the typical “fogonero” site 12 always contained recent types of
lithic materials (small, stemmed, notched projectile points and white chert and
quartzite debitage) and even ceramic sherds.
!

The usual hearth was a circular, tight concentration of burned rocks (Fig.

99). The stones show clear evidence of repeated exposure to fire. The preferred
material was the local grey-bluish limestone, in the form of ovoid or spherical
cobbles; a stone that absorbs and conserves heat. In some cases (Presa de
Guadalupe and Bajío El Cañón sites), people used small dark brown limestone
slabs. Many hearths still have ash and charcoal inside their matrix or exposed
among the stones, in the form of charred, thin branches (Fig. 100). Samples of
charcoal were extracted for radiocarbon dating and botanical identification. The
analyses showed that, in all cases, people used mesquite wood (Prosopis sp.)
to make their fires (APPENDIX 21).
!

There were at least three probable functions for these features: a)

heating, b) cooking food on open fires or on hot stones, c) roasting pits, with
stones and dirt covering a shallow concavity in the ground, in which food was
roasted by latent fire. Functionality should be reflected in the morphology of
each hearth, but this has not been studied yet. That requires specific analyses
and detailed micro-excavation, not only suppositions based on formal attributes.
Such classifications have been done for sites in northern Mexico, especially for
the State of Nuevo León, but not based on thorough analyses (Valadez 1999;
White 2006; Ramírez 2010).
!

The hearth tradition is probably a part of the wider ʻburned rock middensʼ

manifestations present in North America through the Holocene. In our region,
the hearths were common for the Epiclassic/Postclassic times (10th century AD
12

The Spanish word for these hearths is “fogon”. The term “fogoneros” could be translated as
“hearth-makers” or “hearth-users”.
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Fig. 99: A selection of drawings of hearths made on the field, showing individual
features and groups.

and later) and still in use after the Spanish occupation, as suggested by
radiocarbon dates. The hearths were not always exposed on the surface. They
were covered repeatedly by sedimentation and exposed again by deflation, a
process that led to the modification of their shape in time. Most hearths are a
flat, compact mass of burned rocks, heat-exposed sediment and charcoal and
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they usually show good preservation. In some cases, they have the appearance
of a mound or cone (Fig. 98). This shape is caused by the deflation that
removed sediments beneath, making the margins of the circular feature drop,
while the centre maintained its altitude. In most cases, hearths appear in
groups. Two, three, or many more are found together, usually depicting
triangular, rectangular or sinuous patterns. The groups themselves may form
larger concentrations, with a few meters in between. In other cases, small or
large hearths manifest as single features, separated by several or dozens of
meters from the nearest neighbour. The space between the hearths and groups
is filled with lithic materials, rarely seen inside their matrix. Being surface
discoveries, exposed to repeated processes of sedimentation and erosion, no
inference can be made about activity areas based on the distribution of
artefacts. I propose the hypothesis that many (if not all) of the hearths,

Fig. 100: Examples of hearths that still conserve charcoal and fragments of charred
wood in their matrix, at Ciénega de Rocamontes (left) and Valle de Bonanza (right).
This material was successfully radiocarbon dated.

especially those clearly grouped, were originally used under roofed structures,
probably tipi-like tents made of perishable materials. There are no visible
indicators of post holes or stone alignments; such features only appear in a
couple of other situations, probably related to later, Colonial times activities. For
example, at the site of Mesillas, there are small square alignments of stones,
apparently hut foundations, but their age is unknown (Fig. 101). Other features,
visible only in a few cases (at Potrero del Moro, Cedros and San José de las
Grutas) are the fixed mortars. They are circular orifices drilled into the bedrock
or travertine outcrops, of about 20 cm in diameter and varying in depth and
longitudinal section (cylindrical or conical). Such features were probably used
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Fig. 101: Stone alignments on the slopes of the volcanic mesas at Mesillas;
probably, foundations of huts from an unknown period.

Fig. 102: Fixed mortars cut into stone (limestone and travertine) at Potrero del
Moro (A), Cedros (B) and San José de las Grutas (C). D): Drawing of a group of
mortars at Potrero del Moro site.
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for grinding pigments, peyote and mesquite seeds, and maybe for the storage
of grains and water (Fig. 102).

Fig. 103: The rockshelters from Cañón Grande, on the southern slopes of
Astillero Mountains. They are dug in cemented conglomerates and were used as
houses by the locals.

!

Under these circumstances, a typical archaeological site in the

Concepción del Oro endorheic basin exhibits as a concentration of stone
hearths and/or lithic materials over a defined area, whose limits are indicated by
the absence or interruption of such concentrations for more than a hundred
meters. If a site showed a dense pattern of features, a sudden change in the
pattern and a lack of materials for 100 metres indicated the termination of the
settlement. If the features and surface artefacts were dispersed, the limits of the
site would be defined accordingly. One site may contain as few as two or as
many as 600 or more hearths extending over hectares (e.g. Avalos II). These
large concentrations of hearths do not necessarily imply high demography in the
239

Fig. 104: Examples of rock art from the Peñuelo Massif, southeast of the
endorheic basin. A, B) La Sanguijuela; B, C) Peñuelo-Pinturas.

endorheic basin at a determined moment in time. We are far from
understanding the chronological and cultural relationship between the sites and
the contemporaneity issues within each of them. There are more than 1,200
hearth codes in the projectʼs database. But many of these refer to groups of two
or more features, so the actual number of fireplaces in the basin is at least twice
as much.
!

In summary, great majority of the 35 newly discovered archaeological

sites are open campsites consisting of concentrations of a variety of stone
hearths and artefacts visible on the surface of the desert. They are habitation
sites, probably concentrating bands and families, seasonally, around the
wetlands, ponds and springs that survived in the bottom of the basin after the
disappearance of the former lake that existed during the Pleistocene-Holocene
Transition. The fogonero camps were the scene for a complexity of activities in
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the lives of hunter-gatherers until the Spanish conquest and, sporadically, long
after.
!

Some activities can be inferred from the visible archaeological record:

bases for hunting parties (animal bones in some of the sites and in excavations
and many projectile points all over), social gatherings and feasts (probably
inferred by a feature at Avalos), preparation of food (abundance of hearths,
charred animal remains and ceramic sherds), sleeping and resting (hearths for
heating forming patterns that suggest roofed structures) and, above all,
production of lithic artefacts (abundance of stone artefacts in all stages of
manufacture and debris). No proper hearth site has been excavated in this
project, so any further consideration remains in the realm of hypothesis and
speculation. Proper explanations of the archaeological record cannot be
achieved for the moment.
!

As a working hypothesis based on conjunctures derived from the

available data, the following is proposed. The endorheic basin of Concepción
del Oro, Zacatecas, was the locus for seasonal gathering of inter-related huntergatherer populations during the Holocene, occasions in which the aggregation
of large numbers of people, the processing of food and the ritual or socialbonding feasting demanded the making of a significant number of hearths, and
propitiated the interchange of raw materials, trade goods, elaboration of stone
tools and the exchange of DNA between participant groups. This was a
Holocene phenomenon, more visible probably in times contemporaneous with
Mesoamericaʼs Epiclassic and Postclassic periods (from the 10th century AD
onwards). The presence of a diversity of ceramics indicates changes in the
ways of life of the desert foragers, cultural influences and networking with more
complex societies. The Early Holocene or Late Pleistocene occupation, shallow
but probable for our study area, was not part of this complex behavioural
pattern.
V.3. Categories of archaeological sites
!

Seven categories of sites have been identified (Table 7):

1. Sites defined by an abundance of hearths and archaeological material on the
surface, situated on higher grounds, such as alluvial fans and terraces
around the basin. These are the most common settlements in the area,
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almost always situated at altitudes close to or higher than 1700 m.a.s.l. They
always appear on smooth slopes of alluvial fans, on rocky shallow soils, with
small drainage channels nearby and often naturally defended by low hills and
small ridges. These depressions were probably useful against winds,
facilitated the capture of rain water in the centre, provided spots of vigilance
and hid the light of fireplaces during night. These sites were complex
seasonal campsites, probably visited for several years or generations by a
finite number of families or bands. Some localities contain ceramics and later,
small projectile points.
2. Small campsites on the paleo-beaches, with a smaller number of hearths and
archaeological materials. It is the second most abundant manifestation of the
settlement pattern in the region. These localities were established as tiny,
ephemeral campsites, with simple hearths gathered in one or two small
groups and very localised distribution of stone artefacts around them. They
were probably used by hunters or small nomadic families, for one or few days
and not re-occupied. These almost always occur along the 1665 m.a.s.l.
isoline around the basin, probably marking ancient limits of the water body or
marshes. They sit on sand-and-loess beaches, visible today as yellow-orange
open spaces around the endorheic basin, mostly on its northwestern half.
Erosion forms small dune-like topographic features. Vegetation is scarce,
with isolated trees and patches of bushes. Maize combs were found in some
occasions (at Cienega de Rocamontes and Playa La Punta).
3. Paleo-beach campsites, with few hearths and an abundance of lithic
materials whose type and technology suggest possible Late PleistoceneEarly Holocene (Late Paleoamerican) occupation. This is a subdivision of the
previous category with only one site included: Dunas de Milpa Grande. This
site represents a category by itself, but other similar settlements might exist
in the region. It is located on the same 1665 m isoline. This site provided the
majority of the lithic inventory collected on the surface during the first field
season; the only one to yield, on the surface, an abundance of materials
defining proper industries and offering indicators of early human presence.
4. Rockshelters. As stated above, there were no proper rockshelters in the
study area. No intact, recognisable and potentially stratified shelters were
discovered. And yet, there are two sites characterised by a special sort of
rockshelters. One is San José de las Grutas, a large travertine outcrop
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formed by thermal springs during the Pleistocene, with cavities and
overhangs that could have been used as shelters (Chapter VII). Surface
materials were not convincing and the siteʼs potential was unknown. It was
suspected that there was a use of different portions of the travertine block as
rockshelters. The other case is a series of small shelters along Cañón
Grande, a small canyon on the southern slopes of Astillero mountains, on the
northern side of the basin (Fig. 103). The cavities are naturally dug by water
torrents into cemented gravels, but unfortunately heavily modified by modern
occupations. Locals used these rockshelters as permanent or temporary
houses during the 20th century, widened and reshaped them, and excavated
their sediments. People who once lived there speak of ancient artefacts and
skeletons found during those works. Those modifications made them
unreliable for research.
5. Caves. Only one cave was discovered in the entire region. There are small
cavities in rocky walls around the region, not suitable for human habitation.
Possibly, some of them were used for funerary practices, a well documented
behaviour in northern Mexico. But the search for such contexts was not a
priority and the small cavities were not explored. The only example here is
the Chiquihuite Cave, the highest cave of the Northern Highlands, in the
Astillero mountains (Chapter VIII).
6. Rock-art sites. Northern Mexico is full of parietal art in the form of paintings
and engravings, but nothing relevant for my period of concern. They usually
date from the Late Holocene and into Late Prehistoric times, shortly before
the Conquest. Such manifestations are very rare in northeastern Zacatecas.
No rock-art was found anywhere within the limits of the endorheic basin, but
they occur in two locations farther east, at Peñuelo and La Sanguijuela (Fig.
104).
7. Paleontological sites. The sites of Ojo de Agua and Agua Dulce, in the
southeastern end of the basin, are exclusively of paleontological and
geoarchaeological relevance (Chapter IX). There are remains of hearths and
scattered lithic material of the same kind as those typical for sites in the first
category, but heavily affected by erosion and modern activities. The two sites
reveal important Pleistocene-Holocene stratigraphy and abundance of extinct
fauna remains, although they lack indicators of Paleoamerican presence.
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Table 7: The archaeological sites discovered in the endorheic basin, organised by site
type.
Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

Type 7

Los Pirules

Ciénega de
Rocamontes

Dunas
de Milpa
Grande

San José
de las
Grutas

Chiquihuite
Cave

La
Sanguijuela

Ojo de
Agua

Potrero del
Moro 1-4

Basureros

-

Cañón
Grande

-

Peñuelo Pinturas

Agua
Dulce

Mesillas

Playa La
Punta

-

-

-

-

-

Llano de
San Juan

La Noria

-

-

-

-

-

Avalos

Llano San
Carlos

-

-

-

-

-

Avalos II

Las
Barranquitas

-

-

-

-

-

Barrial Alto

Playa
Santiago

-

-

-

-

-

Pedregoso

-

-

-

-

-

-

Cerro La
Punta

-

-

-

-

-

-

Nopalera

-

-

-

-

-

-

Loma
Blanca

-

-

-

-

-

-

Presa de
Guadalupe

-

-

-

-

-

-

Bajío El
Cañon

-

-

-

-

-

-

Tanque
Santiago

-

-

-

-

-

-

Barranca
de Avalos

-

-

-

-

-

-

San Isidro
- Cienega

-

-

-

-

-

-

Valle de
Bonanza

-

-

-

-

-

-
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V.4. Radiocarbon dating of hearths
!

Only four hearths from four archaeological sites were dated, employing

conventional C¹⁴ method, at INAHʼs Radiocarbon Laboratory in Mexico City
(Table 8) (APPENDIX 29). Dating was made on samples of charcoal extracted
from the interior of such features. The results, from randomly selected samples,
indicate a very recent age for the sites, sometimes much younger than
expected.
Table 8: Radiocarbon dating of surface hearths by conventional C¹⁴ method:

Archaeological site

Sample no.

Hearth No.

C¹⁴ date (rcybp)

Valle de Bonanza

INAH-3027

F1123-A

858±20

Avalos

INAH-3031D

F163

595±21

Llano de San Juan

INAH-3031B

F81

459±31

Ciénega de Rocamontes

INAH-3031C

F219-A

169±21

!
!

These dates are inconclusive and no regional image can be formed on

basis of only four results. However, they indicate a certain amplitude of
occupation range, with the hearths looking exactly the same, regardless their
chronology. In calendar years, three hearths cluster within an interval comprised
between A.D. 1150-1450, corresponding to the Mesoamerican Postclassic. The
fourth one, as late as about AD 1800, looks like an anomaly, but it could indicate
the continuation of the practice by individuals or families on the territories of
Colonial estates.
V.5. Archaeological materials from the surface
!

This section deals, briefly, with materials collected from the surface of the

35 sites (Table 9). Those discovered in excavations are presented further below,
in the chapters corresponding to each explored site. The first field season of this
project accumulated an inventory of 6,293 objects (Fig. 105). The classes of
materials, numbers and percentages are presented in the table below. The table
only includes artefacts or items employed in cultural contexts.
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Table 9: The distribution of finds categories from the surface collecting.
Class of artefacts

Number of finds

% of the total sample

STONE MATERIAL

5528

87.84

CERAMICS

719

11.42

SHELL AND BONE

25

0.39

MAIZE COMBS

9

0.14

MODERN ARTEFACTS

12

0.19

Fig. 105: Graphic showing the general quantitative distribution of archaeological
materials discovered on the surface during the first field season.
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V.5.a. Lithic materials
!
!

Lithics here refer to all stone artefacts, flaked and non flaked. During the

preliminary analysis of surface finds, several classes of lithic materials were
identified (Table 10, in descending order).
Table 10: Categories of stone artefacts collected from the surface.

!

Category

Number of items

% of the lithic sample

Debitage

3442

62.26

Fragments of points and bifaces

650

11.75

Stemmed projectile points

383

6.92

Preforms

227

4.10

Nodules, cores, raw material fragments

223

4.03

Preform fragments and debitage

149

2.69

Unstemmed projectile points

128

2.31

Scrapers

82

1.48

Grinding stones (manos, metates)

65

1.17

“Dark industry” materials and related

55

0.99

Burned points and bifaces

54

0.97

Technologically significant flakes

53

0.95

Quartz fragments

13

0.23

Stone hammers, percutors

4

0.07

The purpose of this first formal classification was to establish the

potential of the collection in relationship to the main goals of the research. This
is why, in the tenth row of the table, the “dark industry” from Dunas de Milpa
Grande and possibly related artefacts form a separate unit (see Chapter VI). No
detailed or more refined technology-based typology has been done so far on
the entire sample, because most artefacts are not related chronologically and
culturally to the topics of this thesis. The lithic artefacts from Dunas (limestone,
basalt and rhyolite dark-coloured objects) and the newly discovered industry
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from San José de las Grutas proved more adequate for the investigation of
earlier occupations.
!

The sites vary greatly in the number of artefacts. Dunas de Milpa Grande

tops the list, with 1783 lithic artefacts, meaning 32.25% of the lithic sample and
28.33% of the entire surface collection. The siteʼs central area was literally
paved in flaked stone material when first discovered, with little modern
disturbance. Not only the abundance of lithics, but the internal consistency of
the assemblage played an important role in the decision to choose this site for
excavation. It is followed by the massive campsite of Avalos II, with over 600
hearths and 519 stone items on the surface (9.38% of lithic sample). The next
sites, Potrero del Moro, Llano de San Juan, Basureros and Ojo de Agua sites
also produced certain amount of finds. Ojo de Agua is important for its
paleontological and geoarchaeological components; the entire lithic inventory
obtained there is considered of Late Holocene age. Agua Dulce and Loma
Blanca sites did not yield any artefacts, due to heavy looting. It is obvious that
two of the sites selected for excavation, San José de las Grutas and the
Chiquihuite Cave, occupy the last two positions in the list, almost lacking
materials on the surface.
V.5.b. Ceramics
!

The surface explorations produced a total of 719 ceramic fragments,

representing 11% of the total artefact sample. These materials come from 21
archaeological sites (Fig. 106). Among them, there are many Colonial and
recent (20th century) sherds, but the majority is represented by pre-Columbian
pottery with still unknown characteristics. Their study is still under process;
some of the sherds may indicate some distant Mesoamerican connections,
while others, as understood from preliminary observations, may relate the study
area with even more distant areas in the Southwestern US. That raises complex
questions about the cultural relationships and inter-regional interactions
involving ancient societies living in the basin. Ceramics cannot be of direct
relevance for the discussion of Early Man problems, so further considerations
on this class of archaeological material shall be presented elsewhere in the
near future.
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Fig. 106: The quantitative distribution of ceramic sherds per site.
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V.5.c. Organic materials
MAIZE COBS. Six sites revealed the remains of 9 maize cobs on their surface,
always associated with hearths (Fig. 108, 109). The species or varieties have
not been determined yet (cf. APPENDIX 21).
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SHELL AND BONE. This category includes all the objects made of bivalved
mollusks and animal bone, either natural or with signs of human intervention
(Fig. 107, 110). The sample consists of only 25 items from 8 sites. The
presence of marine bivalves (at Dunas de Milpa Grande) is an indicator of
human agency by itself. There are also three examples of discoidal beads or
pendant fragments, from the same locality. Feature 9 from Avalos II - apparently
the remains of hearths and middens from a feast, modified by plowing - yielded
a fragment of a bone spatula and a bone perforator. No radiocarbon dates exist
so far for these finds. Some of the bones may be of historic age (APPENDIX
23).
FIBRES. Only Chiquihuite Cave yielded such an artefact, on the surface. It is
the fragment of a rope or cordage, made of lechuguilla fibres. It comes from a
disturbed area in the main gallery.
Fig. 107: The quantitative distribution of shell and bone artefacts per site.
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Fig. 108 (left): Maize cobs
discovered in association
with hearths, on the
surface.

Fig. 109 (below):
Quantitative distribution of
maize cobs per site
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Fig. 110: Shell artefacts (left) and fragments of marine bivalves (right), all from the surface
of Dunas. In the centre of the image, a bone spatula from Avalos II.
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V.6. Raw materials and sources
!

This aspect encompasses one of the minuses of the two field seasons of

this research. There was not enough time and resources to undertake a proper
search for the specific sources of the raw materials reflected in the flaked stone
sample of the endorheic basin (limestone, chert, basalt, rhyolite, quartzite).
Such a task requires sustained efforts and a specifically focused methodology.
The priority was the identification of early archaeological sites, so the
identification of quarries and stone deposits was postponed for future
explorations.

Fig. 111: The raw material quarry from Noria El Junco, way beyond the limits of the
endorheic basin. The site reveals tabular deposits of pink translucent agate (down,
left) and white chert (right).

!

And yet, there is one locality that provided valuable information. Noria El

Junco is a small hamlet situated quite far to the southwest of the Concepción
del Oro basin. A possible source was discovered there during the preliminary
explorations. An exposed area (recently affected by heavy machinery) showed
large nodules of milky white quartzite and translucent agate, in globular and
tabular shapes (Fig. 111). The white stone there is the same raw material widely
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employed across the region for the manufacture of many stone tools,
particularly the small notched arrow heads. The stone lies just beneath the
surface and outcrops are visible over a large area. It means that this stone is
easily available in the region, requiring little effort for the identification and
exploitation. There were large flakes, blanks and basalt hammers on the
surface: a source probably exploited in pre-Columbian times. No detailed study
has been undertaken yet.
!

The grey compacted limestone (argilite) is abundant in the area, in thick

strata, rounded nodules and thin laminated deposits. It is available everywhere,
so the search for a specific source is not required. On the other hand, the chert
and quartzes are not so evident and the limestone deposits rarely show chert
nodules in their matrix. Occasionally, small and medium-sized chert nodules
can be observed as clastic material exposed by road cuts, gravel quarries and
alluvial fans. The surfaces of archaeological sites reveal the occurrence of very
small, ovoid or irregularly-shaped chert and quartz nodules, rarely exceeding
7-8 cm in length, with flaking scars on some. Most raw material might have
come in this form. The site of Mesillas, on the low ridges and hills surrounding
its volcanic mesas, is rich in such tiny chert nodules, but without clear evidence
of exploitation. Rhyolite is also present in the form of irregular, often burnt
nodules, but no specific deposit was discovered. Same is the case with the
black basalt, more frequent in the so-called “dark industry” at the site of Dunas.
There is no indication of its origin. At least some of the stone types found at this
campsite may be imported from other regions. Our surface collection counts
223 pieces classified as raw material, obtained from 22 sites. They are included
in the general lithic statistics above. The main sites yielding such materials were
Dunas de Milpa Grande, Mesillas and Avalos II.
!

A special category of finds are the prismatic transparent quartz crystals.

Six sites produced 13 specimens, in the proximity of hearths. Not clear if natural
occurrence or cultural, such crystals could have played a role in peopleʼs
activities or ritual practices.
V.7. Faunal remains
!

There are three categories of faunal remains from the surface and

excavations: a) malacological remains (mainly snails) (APPENDIX 25); b)
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“common fauna”, of Holocene affiliation (deer, rabbits, etc.), either of preColumbian or modern age; and c) diagnostic extinct Pleistocene taxa. The
space cannot allow details here; more data is included in the following chapters
(cf. APPENDIX 23).
!

Snails come from exposed profiles, excavated pits and surface sampling

at the sites of paleontological and geoarchaeological importance: Ojo de Agua
and Agua Dulce. A few specimens are from Chiquihuite Cave and San José de
las Grutas rockshelters. The samples were meant to establish
palaeoenvironmental interpretations and stratigraphic correlations between the
Pleistocene strata. Only one snail, from a non-cultural context, at San José, was
dated by AMS. The Holocene and modern fauna comes from the surface of a
few sites (mainly Avalos II) and from excavations at San José rockshelters, here
in clear archaeological context, associated with artefacts. Intrusive micro-fauna
bones (bats, rodents, owl gastric content) are present in deep strata in trench
X11 at Chiquihuite Cave. Megafauna remains dominate two sites, Ojo de Agua
and Agua Dulce, almost exclusively from naturally exposed gully profiles. A few
examples come from the Santa Rosa ravine, a site not fully explored. Most
specimens relate to proboscideans, tapir and extinct horse. All samples lack
collagen. Indirect dating (AMS on sediments) shows that the bones could be
theoretically too old for a possible human interaction (Chapter IX). A bear (Ursus
americanum) penis bone (baculum) from the cave, in stratigraphic relationship
with still doubtful human presence, represents another important find (Chapter
VIII).
V.8. Botanical remains
!

This is a poorly represented category. Some of the plant remains found

during explorations include: maize cobs at some sites and mesquite charcoal
inside the hearths. Flotation of samples was not done during the excavation.
There is a lack of seeds or well-preserved parts. There is charred wood in the
X8 test pit at San José de las Grutas (Chapter VII; APPENDIX 21) and
unidentifiable charcoal specks in excavated sediments at Ojo de Agua. One
naturally exposed layer at Agua Dulce, sealing a lacustrine formation, contained
good fragments of charcoal that proved to be willow (Salix sp.), with good AMS
results (Chapter IX, APPENDICES 21, 31).
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!

An important category of microscopic plant remains are phytoliths. Many

samples were extracted from natural profiles and excavation walls. The
samples were analysed at the specialised laboratory of the University of Exeter
and the results provided the basis for a first paleo-environmental reconstruction
for the region (Chapter XI, APPENDIX 24). Another interesting type of botanical
data are the negative impressions of plants on carbonates and travertine.
Fragments of vegetation (leaves and stems; mainly of wetland taxa) were
trapped in carbonate-rich muds around thermal springs at Ojo de Agua and San
José de las Grutas, visible on the surface and in the excavations.
V.9. Archaeological sites selected for excavations
!

Only four sites were selected for test excavations from the sample of 35

cultural localities in the endorheic basin. A few crucial criteria in making the
decision, after the termination of the first season, were:
- each site belong to a different type: one paleo-beach open campsite, one
rockshelter, one cave and one paleontological-geoarchaeological locality;
- each site was unique in its kind within the available sample and the
excavations could reveal the archaeological potential of particular settlements
and landforms;
- the importance of the artefacts collected on the surface, their typology and
technological attributes;
- the landscape: situation in the environment, siteʼs potential for the humans
(habitation and hunting), proximity to water sources and topological
characteristics;
- potential as stratified sites;
- considerations about the kind of locality that would more likely contain remains
of Late Pleistocene-Early Holocene occupations.
!

The typical hearth camps, as well as the rock-art sites were excluded, as

the working hypothesis considered them of late age, from the beginning. The
following four chapters describe and discuss the discoveries made during the
excavations at Dunas de Milpa Grande (Chapter VI), San José de las Grutas
(Chapter VII), Chiquihuite Cave (Chapter VIII) and Ojo de Agua (Chapter IX).
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CHAPTER VI
Dunas de Milpa Grande and the “dark industry”
!

Dunas de Milpa Grande (or just Dunas) is among the first open

campsites discovered on the margins of the dried-out lake. The site drew
attention from the very beginning and it soon became a candidate for the
excavations scheduled for the second season. It lays on the southwestern
shores of the long-extinct water body, on an exposed and eroded paleo-beach,
easily accessible and largely devoid of vegetation, full of stone artefacts on its
surface and containing a reduced number of badly eroded hearths. More than
simple abundance, the most important attribute of its archaeological record is
the classes of artefacts visible on the surface, the predominance of darkcoloured raw materials and the apparent integration of a proper industry of
probable Late Pleistocene-Early Holocene age.

Fig. 112: Google Earth image showing the position of Dunas within the basin. The
yellow contour marks the surveyed areas and the red arrow indicates the location of
the Projectʼs base camp.

!
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Fig. 113: The concentration
of localities (GPS points
marking arqueological finds)
from Dunas, going in parallel
with the paleo-beachʼs
isometric lines. In the
southeast: the modern
motorway and the site of
Barureros.

Fig. 114: The eroded landscape of Dunas de Milpa Grande. Bottom right: the author,
with the Astillero Mountains in the background, always receiving heavy rains in the
summer afternoons.
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VI.1. Settings
!

The site is now situated close to the intersection between Zacatecas-

Saltillo motorway and the dirt road that leads into the hamlet of San Juan del
Salado, Concepción del Oro county (Figs. 97, 112, 113). The ancient campsite
extends for about 3 km in length. Its altitude is between 1665-1672 m.a.s.l.,
common for most of the playa lake sites in the study area. The location was part
of a large hacienda (farm) during Colonial and modern times. The name, “Milpa
Grande”, refers to a large plantation of maize; it keeps the name today, although
no agriculture is being done anymore. One can assume that irrigation and
plowing contributed to the transformation of the site. In spite of that, and unlike
most other sites in the region, Dunas looked less affected by looting, as
reflected in the relative abundance of materials on the surface. The reduced
vegetation and extreme aridity limit the presence of livestock and people. The
name “Dunas” was added, because of many sand dune-like formations all over
the site (Fig. 114); it provides certain individuality to the locality and avoids the
association of a hunter-gatherer camp with agricultural nomenclature.
!

The site stands on reworked and continuously eroded sediments. Most

are fine sands and silts, of both alluvial and eolian origin. Seen from a distance,
the landscape looks like wide open space, white or yellowish in colour with
orange hues, depending on moisture, saline content and particle proportions.
There is a mixture of sands from the ancient beach with silt/loess brought in by
the wind from a distance and from the bottom of the lake after its desiccation.
The paleo-beaches, as spatial units, extend in a northwest-southeast direction,
parallel with the bottom of the depression and the archaeological site follows the
isolines. Wind builds up dune-like mounds of sediment around the roots of
scattered shrubs and on patches of land that conserve remains of the latest soil
developments, mostly gone today. The surface is heavily affected by deflation
(Fig. 114).
!

My interpretation is that the actual surface is well below the one walked

by the people who left the artefacts. The soft and unconsolidated sediments
were washed away by rains or blown around by winds, making artefacts and
features drop through the diminishing strata down to the current level. Most
hearths lost their shape and the stone tools probably lie away from their original
deposition spots (Fig. 115). The behaviour of the site was documented under
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heavy summer rains: the micro-topography changed substantially, small
drainage channels transformed into considerable torrents, artefacts were moved
for several meters and new ones were exposed from under the surface (Fig.
116).
!

The open spaces exposed to erosion and rich in artefacts are surrounded

by areas of vegetation, mainly mesquite and huizache trees. Low shrubs and
grasses are present. Maize plantations exist to the west, but not on the
archaeological area. The satellite images show the remains of what appear to
be three units of beaches, all parallel with the edges of the basinʼs bottom. They
probably mark the retreating margins of the former lake. Dunas sits on beach
unit II (cf. Ardelean and Macías 2012: fig.8) (Fig. 48).

Fig. 115: Examples of badly disturbed hearths from Dunas.

Fig. 116: In the summer, the rains are violent at Dunas, although they do not reach
the centre of the basin very often. The site gets completely flooded and fast creeks
are reborn. New artefacts are brought to surface in places where they had not been
visible hours before (right).
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VI.2. Characteristics of the site
!
!

The campsite consists of two sectors: the main one, yielding the majority

of finds; and the northwestern sector, towards San Juan del Salado. All old
artefacts (the ʻdark industryʼ) come from the main sector (Figs. 117, 118, 296,
297, 299). No such tools were found in the other area, where the majority of
surface finds were made of white chert and quartzite. This text deals only with
the finds in the main, eastern sector. Another portion of the site stands out today
as a different spatial and archaeological entity, named S012 Basureros (Fig.
113). Most likely, the separation is not only apparent, due to the construction of
a road, but an objective one, representing clearly a later occupation, with
hearths and small arrowheads.
!

Dunas is defined by the concentration of localities marking the discovery

of stone materials on its surface (Figs. 295, 296). As shown by the plotting of
waypoints from the GPS on maps, there is a tight and very well-defined
concentration of artefacts, falling within an elongated contour that follows the
beach, parallel with the lake shore. Hundreds of localities are disposed along a
sinuous shape. The width of the artefact area averages 500 meters. The finds
stop in the vicinity of the vegetation, meaning that the contour of the site is
rather apparent, falsely defined by the areas exposed by erosion. The large,
almost perfect circle without materials in the centre of the site (ca. 0.5 km in
diameter) suggests that the old occupations surrounded some sort of natural
feature, probably a pond (Figs. 117, 296). No geophysics have been pursued
yet in order to test this hypothesis. On the other hand, such blank spaces may
be apparent, caused by factors that limited the erosion and the exposure of
objects.
!

Micro-topography plays its own role in the distribution of artefacts on

surface. Small mounds, ridges and the trajectory of water during rainfalls affect
the disposition of smaller finds and the pattern of erosion/exposure. The
topographic survey, with centimetric curves, shows that artefacts concentrate on
higher elevations, mostly above the 1669 m of altitude, probably marking safer
and drier places, beyond areas suffering floods or presenting marshy conditions
(Fig. 119a-b).
!

There are several occupations manifested in the archeological record of

Dunas. Their chronology and cultural affinity are still very difficult to discern at
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this

Fig. 117: GPS points marking localities (spots with artefacts and hearths) at Dunas.
The image shows the shape and composition of the archaeological site.

point. Very few hearths are visible in the main sector of the site, most of them
totally disarticulated by erosion and possibly by human and animal action (Fig.
115).
!

Atypical for the settlement patterns of the basin, Dunas differs in a few

crucial aspects:
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i) it is poor in hearths; the
existing ones are small,
disperse, shapeless,
sometimes in small groups
separated by vast spaces,
suggesting brief occupations
by few individuals, with little
or no re-occupations.
ii) it produced a surprising
quantity of artefacts, mainly
flaked stone (APPENDIX 9).
iii) it is dominated by sands
and eolian loess, with vast
open spaces easing the
identification and collection
of materials on the surface.
iv) the stone artefacts differ
from the common pattern
visible in the basin: it is
richer in forms that are
almost absent elsewhere
(large bifaces, dart points,
choppers,

adzes,

crescents).
v) the raw materials are
more diverse, dominated by
Fig. 118: The distribution of artefact localities in
the main sector of Dunas. In the lower image,
the red pins mark the position of the “dark
industry” finds, concentrated in a clearly defined
area.

limestone (argilite), basalt,
rhyolite and black chert;
white chert and quartzite are
also abundant, but these

materials appear mostly in the western areas of the site.
vi) Dunas flaked stone tools can be considered diagnostic for the Late
Pleistocene - Early Holocene transition.
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vii) the situation on an ancient beach and the characteristics of the artefacts
both suggest a specific subsistence pattern related to a lacustrine or marshy
environment.
Fig. 119a: Topographic models of Dunaʼs core area (wireframe and 3D contours)
(By: Ciprian Ardelean, in Surfer 8)
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Fig. 119b: Digital elevation models of the core area from Dunas de Milpa Grande.

!

All artefacts considered of possible Late Pleistocene-Early Holocene age

come from a clearly delimited area in the centre of the site (about 400 x 200 m),
only east-southeast of the empty circular area in the middle (Fig. 118). The ʻdark
industryʼ tools and debitage cluster in this relatively reduced space, associated
with a few damaged hearths. No matter how complicated the post-depositional
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transformation processes were, this clustering indicates something about the
location of the camp and activity areas. Late Paleoamerican people settled in
that area of Dunas and their archaeological signature maintains a spatial
cohesion. This aspect was crucial in deciding on the position of test pits during
the excavation season.
VI.3. The “dark industry”
!

Quotation marks are required when using this term. It cannot be defined

as a proper industry yet (the sample is still insufficient), but as a complex
assemblage (cf. Andrefsky 2005; Odell 2003). It shows techniques and tool
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Fig. 120: The quantitative distribution of the raw materials visible in the
complete sample of the dark industry at Dunas.
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types that, in spite of a vacuum of direct dates, may belong to the Late
Paleoamerican period, or the Pleistocene-Holocene Transition. This term was
employed, informally, during fieldwork and later became a formal name for the
earliest artefacts in the basin. It is dark, first, as a metaphor, for the research
questioned it inspired and enigmas it contains; second, because of the colour:
the raw materials come in dark tones, differing from the white stone that
dominates the lithic sample of the endorheic basin. The Dunas assemblage is
unique, without exact analogies within the region or anywhere in Zacatecas or
the Northern Highlands. External analogies are also difficult to find and the
cultural affinities are difficult to establish (see Chapter XI). This sample is not
abundant: only 386 artefacts (including all categories). That is 21.6% of Dunasʼ
flaked stone and only 6.1% of the surface collection. Most finds on the site are,
in fact, represented by “typical” white cherts and white quartzite.
!

There are three formal variables to be taken into consideration: the raw

materials represented in the “dark industry”, the tool types (finished artefacts or
advanced preforms) and the flaking debris (debitage).
VI.3.a. Raw materials
!

There are six classes of stone in the early assemblage at Dunas:

limestone, basalt, chert, rhyolite, silicified sandstone and quartzite. The first five
comprise the proper “dark” sample, rarely visible in other localities; the last one,
although the most common material in all sites of the region (and not included in
the analysis for this work) is, paradoxically, represented by the only clearly
diagnostic Late Paleoamerican biface discovered in the basin. The main types
of stone can be further divided into 15 taxonomic units (Table 11, Fig. 120).
Table 11: Raw materials represented in the ʻdark industryʼ at Dunas.

Raw material

No. of artefacts

% of the “dark” sample

Dark reddish rhyolite

100

25.90

Brown cherts

85

22

Limestone (argylites)

43

11.13

Fine black chert with light-coloured
cortex

40

10.36
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!

Raw material

No. of artefacts

% of the “dark” sample

Miscellaneous raw materials

36

9.32

Light brown chert with white cortex

21

5.44

Fine-grained black basalt

17

4.40

Weathered or vetted black chert

13

3.36

Brown mottled rhyolite

11

2.84

Translucide materials (quartzite,
agate)

8

2.07

Poor quality grey basalt

5

1.29

White chert/opaque quartzite

3

0.77

Silicified sandstone

2

0.51

Fine-grained grey chert

1

0.25

Brown basalt

1

0.25

These numbers refer to the entire sample: debitage, cores, nodules,

preforms and finished tools. The variety of stones is interesting, as well as the
disproportion between such a diversity, the reduced volume of the “dark
industry” and the uneven distribution of raw materials among the classes of
artefacts. The origin of these stones has not been studied; several types could
have been imported.
VI.3.b. Debitage
!

This category includes proper flakes derived from the reduction

sequence, nodules, used cores, hammerstones, and abandoned or burned
preforms, with a total of 368 objects. This group dominates the “dark industry”
sample, with 353 flakes (91.45%) represented by 11 types of stone (Table 12,
Fig. 121, APPENDICES 12, 13).
Table 12: Raw materials represented in the debitage category.

Raw material

No. of flakes

% of the flaking debris

Dark reddish rhyolite

95

26.91

Brown cherts

81

22.94
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Raw material

No. of flakes

% of the flaking debris

Fine black chert with lightcoloured cortex

40

11.33

Miscellaneous material

36

10.19

Limestone (argylites)

32

9.06

Light brown chert with
white cortex

21

5.94

Fine-grained black basalt

12

3.39

Weathered or vetted black
chert

12

3.39

Brown mottled rhyolite

11

3.11

Translucid materials
(quartzite, agate)

8

2.26

Poor quality grey basalt

5

1.41

!
!

The sample also includes (cf. APPENDIX 12):

• one hammerstone. Made of silicified limestone, it is an ovoid nodule, almost
triangular if seen laterally (90.4 x 67.7 mm), with signs of strong impacts on
one end and a weathered surface. It was probably used in stone flaking, or for
breaking/chopping other materials (artefact L0468-3780; Fig. 122).
• Two tabular nodules. One is an intact, brick-like, almost perfectly rectangular
nodule, without flaking scars, probably light-coloured chert or quartzite inside
(93 x 68.7 x 25 mm; F325-3813, Fig. 123A), a common form of presentation of
these types of stone in the region. The other one is an opaque white quartzite
flaked nodule, also tabular but smaller (87 x 62.5 x 16 mm; L0465-3776, Fig.
123B), exhibiting bifacial flaking on most of its surfaces. It looks like a
chopping tool, with a sharp edge on two adjacent sides and clearly
intentionally made. It was probably meant as a core for the extraction of small
flakes, later used as knife. The cutting edge and the pointed ridges are still
sharp, so the artefact received little use or was abandoned soon after flaking.
• Four cores. Three of them are globular cores of dark reddish rhyolite, showing
desert patina and possibly heat-treatment (L0255-3147, L0167-1914,
L0167-1915; Fig. 124A,B,C). Flakes were extracted all around them. One core
(3147) shows preparation of platforms on a flattened surface formed by flake
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Fig. 121: Graphic showing the quantitative relationship of raw materials
represented in the analysed debitage.
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scars, resulting in a turtle-like shape. The fourth core (L0466-3778, Fig. 124D)
is a large limestone tertiary blade-like flake, whose ventral side provided a
platform for the removal of small flakes. It could also be an abandoned biface
preform.
• Eight preforms, of a variety of stones:
- artefact L0195-1927 is the proximal fragment of a large primary basalt flake
(66 x 51 x 19 mm, Fig. 125A). It shows incipient dorsal flaking and was
abandoned in an early stage of reduction.
- burned oval, biface preforms, made of rhyolite: L0467-3779 and L0267-1944
(Fig. 125B,C).
- five preforms of different sorts of chert; they vary from a thin one, made on a
flake (no. 6166), to thick incipient preforms worked on globular nodules
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(L0173-1919, L0180-5401, L0200-5405; Fig. 125D,E,F) or tabular nodules
(L0183-1926, Fig. 125G). Flaking patterns are irregular, showing mistakes and
repeated blows, probably indicators of learning activities. One of the preforms

Fig. 122: Dunasʼ “dark
industry”: hammerstone.

Fig. 123: Dunasʼ “dark
industry”: chert tabular
nodules. A) unused; B)
flaked nodule, probably
employed as cutting tool.

Fig. 124 (below): Dunasʼ
“dark industry”: four cores.
A,B,C) rhyolite; D)
limestone.
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(5405, fine brown chert) shows retouch and micro-scars on one edge; it was
used as scraper (Fig. 125F).
!

Debitage is the category deserving more attention. In each class of raw

material, one can identify several morphological and technological variables:
flakes that display artefact functions (retouched as scrapers or employed as
artefacts), showing technological attributes (platforms exhibiting the employed
approaches), blade indicators (presence of blade technology) or simple
debitage, lacking relevant information (APPENDIX 13). There is no proper blade
industry represented in the assemblage (rather “accidental”, 10 dispersed
specimens). Most flakes are small and tertiary, derived from thinning
sequences.

Fig. 125: Dunasʼ “dark
industry”: variety of preforms,
as mentioned in the text.

Fig. 126: Dunasʼ “dark
industry”: round-shaped
limestone secondary flake
employed as scraping tool.
The working edge is at the
bottom; platform up.
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!

A couple of large limestone flakes are present, but they lack platform

preparation. One of them (L0827-5602) is circular, conserving cortex on its
dorsal face. It was used as a tool. It was retouched all around its edge and
employed as a scrapping tool, as also indicated by localised polish (Fig. 126)
(cf. APPENDIX 13).
!

There are two distinctive aspects highlighted in the analysis of debitage.

First, the dominating raw materials are not reflected properly in the finished
artefacts collected from the surface of Dunas. Most flakes are of rhyolite and
dark cherts, while the tool assemblage is defined by limestone and basalt.
Second, the 127 flakes (36%) containing technological information show that
there is a clear technological difference between the techniques employed in
the case of each class of raw material. The preparation of platforms and the
morphology of objects suggest that the “dark industry” is composed of a variety
of technological approaches, which probably reflect the brief presence of
different human groups at different times, with distinctive preference for the type
of stones (APPENDIX 13). The technologies seen in the finished artefacts and
the flaking debris (surely biased by the limitations of surface finds), within the
same class of raw material, cannot be linked to each other. Such discrepancies
between debitage and tool assemblages transform these two into almost
separate components of the archaeological record at Dunas.
VI.3.c. Tools

Fig. 127: Graphic with the percentage of
raw materials reflected in the tool sample

Fig. 128: Quantities of functional
categories of ʻdark industryʼ tools.

272

!

There are 18 artefacts in Dunasʼ “dark” assemblage that are considered

proper tools, such as finished bifaces, projectile points or advanced preforms of
various raw materials (Table 13, Fig. 127). They represent <5% of the entire
lithic inventory considered of old age (Late Paleoamerican) in this campsite.
Nevertheless, these are the artefacts that actually sustain the argument of an
ancient industry of possible Late Pleistocene-Early Holocene affiliation in
northeastern Zacatecas. More description and analyses are included in
APPENDIX 11.

Table 13: Raw materials represented in the ʻdark industryʼ tools

Raw material

No. of artefacts

Limestone (argylite)

8

Fine-grained basalt

6

Brown coarse basalt

1

Silicified sandstone

1

Fine-grained grey chert

1

White chert

1

!
!

The majority are bifaces. The limestone and basalt artefacts do seem to

comprise a proper assemblage and act as indicators of an integrated, coherent
industry. They define the preference for these two classes of stones as a main
characteristic of the “dark industry”. The cherts and sandstones, with only three
specimens in total, all differ technologically and typologically, clearly
representing different cultural groups. The best uniformity is observed in the
limestone category. Although there is very little debitage of this kind surviving on
the surface, the limestone artefacts define in a better way the bifacial
technology employed by the earliest inhabitants of Dunas. There is diversity of
artefact forms and functions in the limestone category, as remnants of a proper
tool-kit employed in the past by foragers on the shores of the lake. The raw
material is exactly the same (compacted limestone or ʻargiliteʼ) and the
techniques employed, such as the shaping of the artefacts and the flaking
patterns, are consistent between items. The limestone assemblage consists of
3 adzes, one fragmented crescent and 4 other bifaces. Considering the entire
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sample, a morphological and functional classification of artefacts is divided into
four categories (each one including intact or fragmented tools) (Table 14, Fig.
128).
Table 14: Functional classification of ʻdark industryʼ tools

Artefact category

No. of artefacts

Adzes

6

Bifaces

6

Projectile points

5

Crescents

1

!
!

Adzes

!

Three adzes are intact, with visible signs of use, two of limestone

(L0159-1911, Fig. 129 and L0183-1925, Fig. 130) and one of grey basalt
(F056-5600; Fig. 131). They are quite similar in shape, respecting the functional
requirements of this kind of tool likely employed for wood working, perhaps for
the elaboration of log canoes. Their working edge is asymmetrical in
relationship to the dorsal-ventral plain, with a shovel-like aspect suitable for
carving and cutting. They were probably hafted longitudinally in a curved handle
that would allow the proper placement of impacts on the wood towards the
workerʼs body. The two limestone adzes are clearly from the same tool-kit, their
shape is similar, although differing in size and impact damage. The basalt adze
is a bit different, more elongated and more similar to the Clear Fork gouges (cf.
Turner and Hester 1999). Another basalt adze (no number; Fig. 132), found as
distal fragment, is squared in shape, showing a different concept in its
manufacture. In spite of that, they are considered as part of the same tool-kit
required in activities related to the exploitation of the landscape around the
extinct water body.
!

There are two proximal, almost identical fragments of adzes. One is of

limestone (L0466-5599; Fig. 133) and one of brown basalt (L0167-1916; Fig.
134). They all bear the same kind of fracture, exactly in the same place (39-43
mm from the tip), apparently caused by end shock. They probably represent the
portion covered by the shaft, discarded after the adze broke during use. The
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bifacial flaking is identical on
both pieces. Such a similarity
between two artefacts made of
different materials speaks in
favour of a unity between
limestone and basalt within the
same tool-kit.
Bifaces
!

There is a diversity of

shapes and potential functions
among these six artefacts.
Fig. 129: Dunasʼ “Dark Industry” adze no.
L0159-1911 (drawing by: Jaime Castrellón).
Fig. 130: Dunasʼ “dark industry” adze no.
L0183-1925 (drawing by Jaime Castrellón).

Some were either knives or
projectile points, but direct
functional designations should
be avoided. Four are of
limestone and two of black
basalt (APPENDIX 11).
!

The most outstanding one

is a large foliaceous biface that
was found broken in two
halves located several meters
apart, probably damaged by
recent animal trampling
(L0200-1932; Fig. 135). It
came from locality 200, the
most abundant in artefacts. Its
technological attributes seem
to reveal a knapper who was
u s e d t o fl a k i n g b e t t e r
materials, such as cherts. The
wide, well-controlled flake
scars are limited by the less
suitable isotropic qualities of
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Fig. 131: “Dark industry” adze no.
F056-5600 (drawing by Jaime
Castrellón).

limestone and there are step fractures
and stacks. The shape is symmetrical,
describing a large knife or spear point.
Another important piece is a reworked
broken biface, probably a larger knife
reshaped into a pentagonal projectile
point (L0196-1929; Fig. 136). The flake
scars suggest careful platform
preparation. The reshaping of the
distal part was done by percussion
retouch, while pressure retouch seems
likely in the thinning of the base.
!

The function of the other two

limestone objects is doubtful. One is a
thin oval flake, bifacially worked,
probably a preform that was
abandoned after mistakes made in the
reduction process (L0180-1924; Fig.
137). Some micro-flaking damage on
the edges suggests it could have
been used as cutting tool. The other
one is a curious half-moon-shaped
object with a convex, bifacially flaked
and retouched edge, with a straight
fracture plain. It is heavily weathered
Fig. 132: “Dark industry” square-shaped
adze made of basalt, without inventory
number, discovered on the surface of
Dunas during an academic visit in 2013.

into a brown-orange patina, identical
to the artefacts studied in collections
from Nuevo Leon and Durango
(L0233-1940; Fig. 138).

!

The two basalt artefacts share the same raw material and the same

technological approach, with well-spaced and controlled oblique flaking. One is
a fragment, probably the proximal end of a diamond-shaped thin biface
(L0384-1964; Fig. 139), bearing visible desert varnish. The other one is
mentioned in the points section below. The basalt bifaces share technology with
the limestone artefacts.
276

Crescent
!

There is only one

fragment of this curved
biface, but it seems to be the
half of a crescent knife,
similar to those often seen in
assemblages belonging to the
Western Stemmed Tradition
of the western US (Stanford
et al. 2005; Beck and Jones
1997, 2010, 2012). It is made
of bluish limestone. It has a Fig. 133: Proximal fragment of adze, no.
recent fracture exposing the L0466-5599 (drawing by Jaime Castrellón)
material inside and it is
covered by yellowish-orange
patina (L0256-1943; Fig.
140). This artefact had a
different depositional history.
The patina indicates
exposure to rising iron-rich
water tables.
Projectile points
!

The shape of these

artefacts clearly indicates
Fig. 134: Proximal fragment of a brown basalt

their function as points. They adze no. L0167-1916 (drawing by Jaime
are all different in shape, raw Castrellón).
material and technology

(better descriptions in APPENDIX 11). One point is mentioned separately, for
being the most important one.
!

One is an interesting elongated cordiform (rather, tear drop-shaped)

basalt biface (F055-1930; Fig. 141). With a rounded base, it is thin,
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Fig. 136: “Dark industry” reworked
biface, resulting into a pentagonal point
or knife, no. L0196-1929 (drawing by
Jaime Castrellón).
Fig. 135: “Dark industry” large biface
made of limestone, no. L200-1932
(drawing by Jaime Castrellón).
Fig. 137 (right): Limestone thin
biface (or maybe preform?), no.
L0180-1924 (no photograph
available; drawing by Jaime
Castrellón).

symmetrical, beautifully made. It
is an unidentified type. A close
look at its technological
attributes reveals it shares the
same characteristics and the
same flaking pattern as the basalt and limestone bifaces mentioned above. It
may be part of the same cultural assemblage. From the same category, made
of the same material and displaying similar technology, the proximal fragment of
a concave-based point enriches the data on the limestone-basalt Dunas
industry (L0196-5601; Fig. 142). It was damaged, breaking diagonally, probably
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Fig. 139: Fragment of a “dark industry”
biface manufactured in basalt, no.
L0384-1964 (drawing by Jaime
Castrellón).
Fig. 140: Fragment of a crescent
(moon-shaped, curved biface), made of
bluish limestone and covered in yellow
patina, no. L0256-1943 (drawing by
Fig. 138: Lateral fragment of an oval Jaime Castrellón).
biface covered in yellow patina, no.
L0233-1940 (drawing by Jaime
Castrellón).

by bending in the shaft. The artefact
has a clear “Paleoamerican” aspect,
showing a possible flute on one face.
!

Two projectile points diverge

strikingly from the rest of the sample.
One is the 43.5 mm long blade of a
stemmed point, made of greenish
silicified sandstone, a material never
repeated in the entire flaked stone
inventory from the basin (L0391-1971;
Fig. 143). The pressure retouch on the
edges gives it a serrated look. The
stem is missing. Two delicate
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Fig. 141 (top): Intact teardrop-shaped
projectile point, part of the “dark
industry” collection from Dunas, no.
F055-1930 (drawing by Jaime
Castrellón).
Fig. 142 (bottom): Proximal
fragment of a concave-based and
apparently fluted (on one side)
projectile point made of basalt, “dark
industry” from Dunas (drawing by
Jaime Castrellón).

diverging ears are still visible
above the fracture. The other
artefact is a curious unifacial,
shouldered stemmed point made
o n a g r e e n i s h fi n e - g r a i n e d
silicified limestone (L0157-1910;
Fig. 144). One face is thoroughly
worked, with abundant flake scars
and retouch. The other one has
been left almost untouched,
bearing the initial flake scars,
probably from the dorsal surface
of the blank. The tip was lost by
impact damage and the base of
the contracting stem is also
missing.
!

A last example is a small,

nicely made, lanceolate “Lerma”like biface with the tip broken by
impact, probably one of the most important flaked stone artefacts discovered
during this investigation (L0174-1921; Fig. 145). Manufactured of fine-grained
black basalt, this is the artefact briefly mentioned in the biface section above. It
was originally catalogued only as a biface, as well as the other fragmented
piece made of basalt, in order to avoid a priori functional inferences. This may
well be a dart projectile point and it represents, literally, a perfectly preserved
classic “lermoid” specimen (cf. Fig. 9 and discussion in Chapter I).
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!
The lanceolate, concave-based point fragment
Fig. 143 (right): Fragmented stemmed projectile point
manufactured in silicified sandstone, a unique case for
Dunas; no. L0391-1971 (drawing not available).
Fig. 144 (below): Interesting small, unifacial, stemmed
projectile point made of silicified limestone, another
atypical artefact from Dunas, no. L0157-1910 (drawing
not availble).

!

Strangely, one of the most striking flaked stone artefacts that possibly

indicate a Late Paleoamerican occupation at Dunas de Milpa Grande is made
not of dark-coloured stone, but of white chert, or opaque quartzite (L0392-1972;
Fig. 146), the raw material that is so common in the elaboration of later artefacts
all over the basin. This material is in an unexpected association with the dark
assemblage. It is a basal fragment displaying attributes that make it look, at a
first and superficial examination, like a Goshen-Plainview biface. The artefact
apparently broke inside the shaft by a bending fracture and returned to the
campsite at Dunas, where hunters must have arrived during the Transitional
period. Nevertheless, the item from Dunas does not meet all criteria to be
considered a true Plainview; a type that uses to induce typology errors quite
easily (see discussion in Chapter I). If it were a Plainview, that would mean an
occupation older than 12,000 calBP or at least 11,000 calBP. The specimen in
the surface collection from Dunas is too thick and presents a very deep basal
concavity. It probably is a related time, still possible to be dated, hypothetically,
for the Transitional period, but not a true Plainview point.
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VI.3.d. Considerations
!
Fig. 145: Lanceolate biface
from Dunas, similar in shape to
the controversial lithic type
Lerma, made of fine-grained
black basalt. This specimen is
an important exponent of the
“dark industry”, no. L0174-1921
(drawing by Jaime Castrellón).

!

The “dark assemblage” at

Dunas consists of a variety of
tools including adzes,
projectile points and cutting
implements. The most
important artefacts are made
of two types of stone:
limestone and basalt. Their
typology, morphology and
technology are the same,
suggesting the existence of a
proper industry and the use of
the tools by the same people,
regardless the raw material.
Limestones and basalts are underrepresented in the debitage component, with
only a few flakes. This may mean: a) most of the artefacts were flaked
elsewhere and only used in the core of Dunas; b) they were made there, but the
flaking debris did not survive in the archaeological record. Nevertheless, people
did employ limestone and basalt on the paleo-beach, as shown by the limited
amount of debitage.
!

Many other classes of flaked stone - other than the typical white chert

and quartzite - are present on the surface of Dunas. The most important are
rhyolite, in several varieties, and poor-quality black cherts. Nodules, cores and
flakes indicate tool-making activities at the campsite. But none of these appear
as finished artefacts. This implies that rhyolite and black chert were surely
flaked in the camp, but the resulted products were probably transported
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elsewhere or removed
from the surface
record at later times.
!

The cultural

and chronological
relationship between
the raw materials at
Dunas cannot be
established so far.
M o s t l i k e l y, t h e
limestone-basalt
assemblage (the
adze-biface-point toolkit) represents the
proper

Late

Paleomerican/
Tr a n s i t i o n a l
Fig. 146: Basal fragment of a laceolate, concave-based
projectile point from the surface of Dunas, which ressembles
the general shape of a Goshen_plainview point: no.
L0392-1972 (drawing by Jaime Castrellón).

occupation. The
shape, morphology
and

fl a k i n g

technology of these
artefacts correspond to attributes documented for the Transition between the
Pleistocene and the Holocene (cf. Chapters I, II, XI), although the absolute
dates of such lithic complexes remain confused and debatable. The Late
Pleistocene-Early Holocene age of Dunasʼ dark assemblage is still an
hypothesis, but supported by viable arguments.
!

An important supporting argument comes - paradoxically and only on a

hypothetical level - from a bright white artefact: the concave-based fragment
that looks similar to a Plainview. It was found in close spatial association with
the majority of the limestone-and-basalt specimens, along a shallow small
drainage channel in the core of the site, meaning that it was probably moved for
some distance by running water. True Plainviews are usually dated for the
Transition period (after Clovis) in association with the bison hunts in the Plains
(Holliday et al. 1999). It is a clear archaeological indicator of human presence at
Dunas in the Late Pleistocene-Early Holocene. The Dunas basal fragment is too
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thick and also quite narrow, while its basal concavity is deep and the ears are
sharp and descending. It is not a true Plainview, it does not fit the criteria if the
proper type is taken into account strictly. However, it is not completed excluded
that the fragment from Dunas may be a variant or a related type still not defined
but in use by people hunting across Northern Mexico during the Transitional
period. It is likely that the point had broken in the shaft and the basal fragment
was removed once the spear was returned to the camp. The white debitage possibly associated, in part, with the technology of the white concave-based
point - has not been studied yet, because many other late Holocene and
Historic arrowheads, made of the same material, would have caused noise in
the interpretation of the sample.
!

How this find relates with the more diverse and integrated limestone-

basalt “dark assemblage” is not known. They are obviously distinct cultures,
employing distinct technologies. But were they contemporary? Did they actually
coincide on the lake shores at Dunas? Whether yes or no, the site was clearly
suitable for human occupation at times at the end of the Ice Age and the
beginning of the Holocene. People using old-looking artefacts displaying
technological approaches that relate to Paleoamerican flaked stone traditions,
showing preference for local materials such as argilites and black basalts,
stopped temporarily on the southwestern beaches of a marshy lake. The core of
the site displays a coherent concentration of all these artefacts in a small area,
suggesting the shape and extent of an ancient camp. The fact that a Plainviewlike point was found exactly in the same area as the “dark assemblage” is
probably not a mere coincidence. As a working hypothesis, I think that the dark
assemblage of limestone and basalt tools is chronologically related to this point,
although culturally different. It is possible that bands of hunter-gatherersfishermen of different origins coincided in the same place for a brief time and
contributed to the formation of a mixed surface archaeological record.
!
VI.4. The excavations
"

The cultural and chronological complications seen at Dunas generate

intriguing research questions and working hypotheses that had to be tested by
stratigraphic excavations. The intention was to place several test pits across
Dunaʼs central area, where the “dark assemblage” was most abundant, in order
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to capture the buried archaeological manifestations that would help in the
understanding of the mixed context on the deflated surface. Unfortunately, the
excavations at Dunas de Milpa Grande were totally unsuccessful from an
archaeological point of view.
!

Seven test pits were opened: X1, X2, X3, X4, X5, X5a and X6 (see

APPENDIX 20 for UTM and geographic coordinates) (Fig. 147). The focus was
on the core of site, in the areas of the highest incidences of the limestone-basalt
industry and close to the find-spot of the white concave-based point. The gentle
slope of the paleo-beach and the probable direction and rate of displacement of
the objects on the surface were taken into account. The presence of apparent
ʻstaticʼ activity areas, such as debitage concentrations and eroded hearths was
also considered. The idea was to identify some specific buried activity areas
from where the surface artefacts might have been extracted by erosion. Of
course, this was before realising the serious damage caused by deflation to the
stratigraphic component of the site. Test units were placed on top of the higher
areas which seemed to have suffered less from deflation and on the lower ones,
where the action of rain and wind looked stronger. Another important factor in
the placement of the excavation units was safety and security; it was important
to stay as far as possible from both the motorway and the dirt road . This was in
order to avoid the localsʼ curiosity and the contact with troublesome people.
!

Test pit X1 was placed right next to hearth group F61a-b, corresponding

to locality L200, where the intriguing large limestone biface was found (Figs.
149, 150). X2 was placed south of it, close to locality 392, where the Plainview
point appeared after a heavy rain. This was meant as the master pit, originally
planned to reach 4 m of depth and reveal the stratigraphic column of the site
(Figs. 151, 152, 153). X3, to the southeast, explored the stratigraphy in a less
deflated sector (Figs. 154, 155). X4 was placed exactly on top of hearth group
F054, in whose vicinity the stone flaking activity looked abundant. The reason
for this pit was to explore the strata beneath the hearths (Figs. 156, 157). X5
and 5a were situated farther north, in the area where the Lerma biface was
collected (Figs. 158, 159). Because of the disappointing results in the other
units, X6 was placed even farther north, in the area covered by shrubs and
mesquite trees, hoping the roots would have favoured a better preserved
stratigraphy (Figs. 160). Unfortunately, it was not the case.
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Fig. 147: General presentation of the excavation units at Dunas de Milpa Grande.
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!

In spite of all efforts and after four weeks of sustained work involving

many people, not a single artefact or feature was discovered in the excavations.
The archaeological record is totally limited to the surface of the site today. The
deflation had removed the entire stratigraphy that once may have covered the
remains of the distinct phases of human occupation at the site. Everything has
been brought to a single level and no clues of human occupation exist in the
buried strata. The excavations were conducted with extreme care, all sediments
were sieved, but the results were opposite to any expectations.
VI.4.a. The stratigraphy
!

Dunas is, as a matter of fact, a deeply stratified location, with the

inconvenience that its sediments lack artefacts. It has a long and complex
stratigraphy that was observed along the 3 meters of depth of test pit X2 and in
the other six units. The stratigraphy is basically the same everywhere, repeated
in all excavations on the site, with minor variations. Unit X2 is the only one that
went deep into the strata, reaching levels dating from times after the Late
Glacial Maximum. In fact, during the excavation process, the deepest levels
were thought to be far older than later shown by the OSL samples processed at
Oxford (Table 15). The contradiction indicated by the OSL results complicated
even more the archaeological panorama at Dunas.
!

The principal stratigraphic marker here is a steel-hard calcium carbonate

layer; actually,

made of pure, compact carbonates. It appeared all over the

centre of the site, in all test pits (Figs. 148-160). It is not easy to explain its
formation at this stage of research and its archaeological relevance is doubtful.
More than 50 cm thick, it is made of extremely fine particles of CaCO₃
compacted into an extremely dense stratum harder than stone, very difficult to
break manually. Its upper interface clearly indicated an exposed, weathered
surface. The stratum once represented the surface of the area and it remained
exposed to elements for an unknown period of time before being covered by
eolian sediments. It shows a hard and well defined surface that separates easily
from the overlying layer. This surface bears signs of weathering, such as
cobble-like formations, small streams cut by running water and holes. The
inferior interface of the calcium carbonate deposit fills up a channel (probably a
small stream) cut into lacustrine sediments that precede the carbonates.
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Fig. 148: The main stratigraphic marker at Dunas, the strong and thick calcium
carbonate layer, presents a complicated micro-topography on its interface. Here, as
visible in all the test pits.
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Beyond the geomorphological interpretations of its formation, the carbonates
represent a very dry, arid period that follows the retreat of the margins of the
water body. As a hypothesis, it formed as evaporites and wind-blown carbonate
dust that slowly accumulated in the shallow waters at the margins of the lake.
Later, when the lake shrank to the centre of the depression, it formed a
hardened layer covering the beach around the basin.
!

At this point, an import terminological aspect must be clarified. In North

American geoarchaeology, the term caliche (a word of Mexican origin itself) is
widely used when referring to calcium carbonate deposits. Following the
established agreements, this term should be used only when the carbonates
are product of subsurface soil development, meaning that the calcium
carbonates accumulated in the calcic horizon of a pedogenic unit. If the
carbonates accumulated on the surface, as the result of water-born or windblown sedimentation, the more descriptive “carbonate deposit” term should be
employed. The two words should not be interchangeable. Another choice would
be calcrete, in reference to those thick and hardened deposits. In fact, one can
see there is certain interchangeable use of “calcrete” and “caliche” also in US
terminology (Rapp and Hill 2006: 54), although the circumstances of use are
clear: only for subsurface pedogenic developments. Now, the problem resides
in the fact that, in Mexican archaeology, this is exactly the case: the two terms
(“carbonate deposit” and “caliche”) are considered synonymous. Anyone
reading the specialised literature on the “Early Man” in Mexico (cf. APPENDIX
1) would notice that local scientists always employ the word caliche for any
thick, compacted layer of carbonates belonging to the Quaternary geologic
formations in the country, regardless the processes that lead to its formation.
On one hand, that may cause confusions for the specialised international
readership. On the other hand, the term is already assumed as a convention by
scholars working at Mexican latitudes. However, in this text, in order to attend
the established terminological conventions, the terms “carbonate deposit” and
“calcrete” are preferred, because all the thick, massive carbonate layers
discussed in the stratigraphic considerations of my excavations were almost
surely formed as surface deposits (as shown by the eroded microtopography on
their upper interface), not as pedogenic products. In occasions, the more
popular term “caliche” is employed, using quotation marks.
289

Fig. 149: Excavation X1, profiles North and East.

Fig. 150: Excavation X1, profiles South and West.
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Fig. 151: Aspects of the stratigraphy in the excavation unit X2, at the end of the
work.

!

The stratigraphic sequence below the “caliche” is dominated by clays and

silts of lacustrine origin, sometimes separated by thin lenses of carbonates and
calcrete, indicating episodes of aridity. Some of these looked like varves,
marking rapid, alternating cycles of desiccation and flood (stratigraphic unit
203). Carbonates are more visible in the composition of the upper layers (202,
203A), in sediments that apparently were deposited under semi-arid conditions.
Before the first event of cyclic drying marked by the varves in 203, the area was
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Fig. 152: Excavation X1, drawing of the profile East.
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Fig. 153: Excavation X2, drawing of the profile West.
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Fig. 154: Excavation X3, profiles North and East.
Fig. 155: Excavation X3, profiles South and West.
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Fig. 156: Excavation unit X4, showing various stages of the work, reaching the
carbonate depositʼs surface.
Fig. 157: Roll-out drawing of profiles in quadrant D3, unit X4.
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Fig. 158: Drawings of the four profiles of the excavation X5.

Fig. 159: Drawings of the four profiles of the excavation X5bis.
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Fig. 160: Images and drawings of the profiles from the excavation X6, the last one
worked at Dunas de Milpa Grande.

submerged under the lakeʼs waters and the sediments show columnar
development. In some cases (strata 208, 209) there is presence of sands in the
matrix, suggesting certain contribution by low-energy income. These sands
seem to be part of the fill of a channel (209) that rests on a thin lens of
carbonates (209A), probably marking a soft, marshy, and more arid period when
waters receded for a while. This is consistent with a find on the southern profile
of X2, where a small pocket of dark matter seemed to rest on the bottom of that
ephemeral creek (211). It looked like sapropel and wood remains and it was
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sampled for AMS dating (sample P-32540). But the results from the University
of Oxford indicated it was rather mineral, very low in organic content, unsuitable
for the procedure (APPENDIX 31). Lower levels (such as 212) do show certain
blocky development, probably under pedogenic conditions. The deepest
sediments reached in X2 (stratum 213) are purely lacustrine.
!

This deep stratigraphic information comes only from excavation unit X2

(Figs. 151, 152, 153). All the other test pits stopped on top of the thick
carbonate deposit (Fig. 148). It was penetrated in small quadrants in X1, X5 and
X6 (Fig. 156), but that revealed that the stratigraphy was the same as in X2, so
it was decided to concentrate the deeper search in a single unit. Above the
“caliche”, there is a brown reddish sediment, the only one showing complete
pedogenic transformations at Dunas. The dark A horizon is better visible in X3
(stratum 301A), whose position is slightly higher, on a spot less disturbed by
erosion. The organic horizon of this soil formed right on top of the carbonate
deposit and is hardly observed in the profiles of the other excavation units. X1
does conserve it, evident only after wetting the profiles (Fig. 149, 150), but it
was not noted during the excavation process. This is the only proper soil
horizon discovered at Dunas and it was not dated yet.
!

The excavation of X4 was planned to evaluate if those hearths (group

F054) were also affected by deflation or if they preserved organic remains
underneath. An extremely weathered surface of calcium carbonate deposit was
found only half a meter deep. The hearths lie on the sediments that form the soil
identified in X3, but the A horizon is missing and the upper part of the sediments
show severe erosion, confirming that the stones that once formed the fireplaces
dropped through eroded strata to the current level.
!

Deflation, engineered by water and wind erosion, apparently destroyed

the culturally relevant strata at Dunas and the process stopped above the
“caliche”, on the less loose sediments of the buried soil (301A). The relevance
of this soil is unknown and its possible importance was not correctly appreciated
during the excavations. But it did yield paleoenvironmental data from phytolith
samples (Chapter XI; APPENDIX 24). The situation of the carbonate deposit is
highly problematic. Unfortunately, its importance as a chronostratigraphic
marker in relationship to the oldest human occupation is not clear at all. The
dating results and the stratigraphy itself generate a conflict between the age of
the strata and the expected age of the archaeological artefacts.
298

VI.5. Dating
!

The site of Dunas did not yield organic material for radiocarbon dating.

The only sample taken for organic (the black lens, stratum 211 in test pit X2,
sample no. P-32540) turned out to be mineral, lacking carbon.
VI.5.a. OSL dating
!

Three samples of sediment were extracted from the western profile of

X2, by hammering steel tubes into the pitʼs wall (Table 15) (Fig. 161). They were
analysed at the Luminescence Laboratory of the Research Laboratory for
Archaeology and History of Art at the University of Oxford, by Dr. Jean-Luc
Schwenninger (APPENDIX 34). Each sample at Dunas consisted of two tubes
placed one next to the other, horizontally, one of them for replication. Reference
samples of sediment were extracted from the layers above and below the
stratum bearing the tubes.

Table 15: OSL dating of sediments in test pit X2 at Dunas

Sample no.

Oxford
sample no.

Stratigraphi
c unit

Depth
(m)

Years before
present

OSL01A-B

X4121-4122

213

2.75

15,270±1,900

OSL02A-B

X4123-4124

208

1.82

10,770±980

OSL03A-B

X4125-4126

202

0.92

7,650±1,970

!
!

The results were somehow unexpected. Before the preliminary results,

the impression was that the thick calcium carbonate deposit probably formed
during the Bølling-Allerød drought, preceding the Younger Dryas episode. In the
worst case, the arid period causing the carbonate layer could have been the
Altithermal warm episode. However, the layers beneath the base of the
carbonates (stratum 202) gave an age of 7-8,000 years. The cemented stratum,
in consequence, is younger. This still could correspond to Altithermal-related
events, but younger than expected. The approximate Younger Dryas time has
been caught by the samples set at mid-depth in the profile (layer 208), where an
age of 11,000 years was obtained. This is after the YD chronoboundary, but the
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expected margins of error
could still locate it close to the
cooling episode. The bottom of
the excavation (stratum 213)
gave a date of approximately
15,000 years, younger than
the Late Glacial Maximum. In
spite of the depth, test pit X2
did not reach the levels
corresponding to the LGM.
VI.5.b. Thermoluminescence
dating
!

A few samples (heavily

burned rocks) for this dating
method were extracted from
three hearths at the site of
Dunas (F061, F062 and F054)
and submitted to the
University of Oxford. The
Fig. 161: The extraction of OSL samples with
steel tubes from the western profile of the test pit
X2, at the end of the excavation season in Dunas.

results could not be obtained
before the termination and
submission of this thesis, so

they will be announced in a future publication.
VI.6. Discussion
!

There is an intriguing anomaly resulting from the relationship between

the excavated stratigraphy, the dating of sediments and the proposed age of the
artefacts integrating the “dark assemblage” of Dunas. These artefacts are
interpreted as Late Paleoamerican, meaning they were made and used during
the Pleistocene-Holocene Transition, around 10,000-9,000 years ago. But they
lay on a surface which is well above a strong carbonate deposit not older than
7,000 years, as indicated by the OSL results. The “Plainview-like” point and the
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limestone-and-basalt artefacts should still be considered of ʻcorrectʼ age, for the
Early Holocene, at the latest. But how can they be above strata younger than
them? Why isnʼt there any trace of human presence in the excavated layers,
below the impenetrable caliche, corresponding to the suggested age of the
flaked stone assemblage? Was there any natural or anthropic phenomenon
able to break through the hard carbonates and extract artefacts of Transitional
age? Or, are the artefacts simply much younger than estimated on basis of their
typology, morphology and technology?
!

The excavation areas were selected without the help of geophysics,

based on a priori assumptions and working hypotheses. The lack of sufficient
financial resources for that purpose and the high cost of this specialised service
denied the benefit of such supplementary guidance. There still may be a buried
archaeological context in places that excavations missed. This enigma has to
be solved by further research.
!

There are several possible scenarios:

a) there is a geological anomaly on the site, which allowed artefacts to reach
surface levels; probably some tectonic activity during the Holocene or recent
human activity (excavation of wells, irrigation systems, plowing) that
extracted the objects from beneath the carbonate deposit and exposed them,
in mixed context.
b) the carbonate deposit could be discontinuous, absent in some areas,
perhaps around ancient depressions now obliterated by subsequent
sedimentation.
c) if deflation existed (still an hypothetical scenario by itself), it means that the
different classes of artefacts suggesting different periods of occupation were
originally buried and distributed vertically through even thicker sediments
above the carbonate deposit, before being deposited all together at the same
level, following the removal of the matrix containing them. This implies that
the old-looking artefacts were even higher above the sediments dated to
8-11,000 BP and, in consequence, even younger. The alternative scenario is
that deflation was not the case, but a very low rate of sedimentation since the
installation of the desert conditions, meaning that artefacts from different
periods had always been more or less close to each other on a surface
continuously exposed to erosion and never stable enough to allow
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sedimentation. The heavy varnish on some of the objects could support this
explanation.
d) the OSL results could be wrong, for some reason, and the sediments are
much older than that.
e) finally, nothing is wrong with the stratigraphy in the site or with dating, but the
artefacts are all of mid-Holocene age.
!

All these alternative explanations remain unresolved until more detailed

research is conducted at Dunas. For the moment, the hypothesis is that the
limestone-basalt “dark assemblage” is datable to the Pleistocene-Holocene
Transition, with an estimated age of 10-9,000 years, as supported by the
technological and morphological attributes of the artefacts, the association with
the concave-based point and other arguments to be discussed in the last
chapter.
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CHAPTER VII
San José de las Grutas and the concave-based points complex

!

San José de las Grutas is a small hamlet of poor houses located in

Saltillo county, State of Coahuila, only about 300 m north of the border with
Zacatecas, but still within the endorheic basin of the study area. Only a dozen
people still live permanently there, as most inhabitants moved to the nearby
village of Presa de Guadalupe, a larger community. San José (also known as
“Los Barrancos”) receives many visits during the patron saintʼs day in March, at
the small chapel built right next to the travertine outcrop that once sheltered
ancient foragers. The place is rich in water. Fresh springs still run around the

Fig. 162: The situation of San José de las Grutas within the basin and the survey
area. The red arrow marks the place of the Projectʼs camp.

hamlet and large pipes and hoses conduct the liquid to the surrounding
communities. Travertine and carbonate deposits testify about extinct thermal
springs during the Pleistocene. Water was the main resource that attracted
ancient human groups there, probably since the Early Holocene. The
excavations revealed interesting contexts that may speak of relatively early
occupations of that age.
303

Fig. 163 (right): Google
Earth view showing the
position of San José de
las Grutas next to the
Pinta Mountains, in the
centre of the image.
Fig. 164 (centre): View
over a part of the
endorheic basin, here
from the location of the
excavation X8, on the
eastern side of the
travertine outcrop.
Fig. 165 (bottom): The
travertine outcrop from
San José de las Grutas,
as
seen
when
approaching from the
east.

VII.1. Settings
!

San José de las

Grutas is located on the
western margin of the
basin, 23 km northwest
of Dunas, near a narrow
passage between two
sierras. It stands at 1865
m.a.s.l., among hills and
alluvial fans, 10 km away
from the nearest remains
of paleo-beaches (Figs.
97, 162, 163). The
location provides an
excellent panoramic
view, eastwards and
northwards, over the lagoon and lower terraces (Fig. 164). The site itself is
visible from a considerable distance, thanks to the large flat-topped travertine
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cliff originated by sustained hot spring discharge during the Pleistocene (Fig.
165). Even if the area was most likely forested during the Holocene, the
travertine block probably played the role of a landscape marker for the ancient
nomads and also an important meeting place around the water sources and the
sheltering walls. The surrounding landscape is a desert, with thin soils, rocky
alluvial fans and depressions filled up with yellow loess. Isolated trees appear
among vast areas dominated by Larrea shrubs. There are also agricultural
fields, mainly maize. However, San José remains an oasis today, more
vegetated than its surroundings and rich in water.
!

Two important fogonero

Fig. 166: Two neighboring sites, Bajío El

sites exist in the vicinity. About 2.5 Cañón (upper) and Presa de Guadalupe
km north-northeast, integrating a
common archaeological
landscape, Bajío El Cañón (S022)

(lower) present enormous hearths made of
fragmented limestone slabs, organised into
large groups. Their archaeological relationship
with the rockshelters at San José is unknown.

and Presa de Guadalupe (S020)
are impressive campsites,
containing the biggest hearths
found in the basin, with hundreds of
such cone-shaped features
organised into large, densepatterned groups (Fig. 166). The
spatial proximity between these
sites and the rockshelters has not
translated, so far, into a cultural
relationship visible in the
archaeological record. There are no
surface hearths at San José. One
can assume that the inhabitants of
the two large camps must have
visited the cliff and its springs and
included them into their activity
areas, but the proper cultural and chronological relationships have not been
established at this point. Apparently, the excavated contexts are different from
the archaeological manifestations on the surface of the two hearth localities.
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!

The dominant natural feature is the travertine outcrop. It formed by

carbonate-rich mud brought to the surface by a thermal spring that existed in
the place for an unknown period of time, during the Pleistocene (Fig. 167). The
travertine formed, probably, during the Late Glacial Maximum, as suggested by
one AMS date obtained from test pit X7 (unit 704, 1 m of depth): one land snail
trapped in a travertine block. Dated at the University of Oxford (sample no.
P-32542), the snail yielded 16,625±70 rcybp (APPENDIX 31). Using INTCAL09
protocols, this produced a calibrated age of about 19,000 years. Snails may
absorb old carbon, especially under environmental conditions of thermal
springs, so the result could seem older than the true age. However, with all
margins of error, this analysis indicated that the travertine outcrop was old
enough, perhaps already formed by the end of the Late Glacial Maximum, as
the rock seemingly fell from the upper layers of the cliff. The origin of this
formation in spring-related lime muds was confirmed by the micromorphology
analysis of thin sections, which concluded that the matrix was a highly
weathered and porous limestone principally composed of micrite and esperite
(APPENDIX 22). Those muds trapped macroscopic fragments of vegetation,
such as leaves, tree branches and grasses, visible today as negative
impressions in the stone. Such remains (whether on the standing walls of the
cliff or in the fragments scattered all around it) suggests that the area was
indeed forested and rich in grasses, probably under a temperate climate.
!

The stone outcrop, if seen from above, looks pretty much like a triangle

with rounded edges, with a northern and an eastern side, the right angle
pointing northeast. The massif is 180 m wide, roughly along an east-west axis.
The northern side is the widest, highly irregular and cavernous, while the
eastern face of the cliff is less than 50 m long. The top of the cliff is a totally flat
platform, partially covered to the south by alluvial and colluvial material coming
from the sierra. It gently integrates into the slope that climbs the northern face of
the Pinta mountains that back the landscape (Figs. 168, 169).
!

The faces of the cliff are vertical, 4-10 m tall, following a sinuous

trajectory. They have a grey-brown or reddish colour. The material is soft, brittle,
highly porous, lacking solidity and consolidation. Large boulders fallen from the
cliff and fragments of collapsed overhangs are visible everywhere. Rain water
still carves inside the travertine block, with small streams emerging after heavy
showers. There are many caverns in the rock. Some of them are small and
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wide, shelter-like concavities, others are rounded, deeper ones, capable of
receiving people inside, while others form narrow connected galleries in the
upper part of the rocky front (Fig. 167, 172). !
!

It is true that the limestone cliff at San José does present remains of

proper rockshelters on its northern and eastern sides. Nevertheless, from the
very beginning of the research, there was skepticism about the archaeological
Fig. 167: Various views of the San José de Las Grutas rockshelters site.

potential of the rockshelters, as visible today, because the traces of intense
modern modification were more than evident. It was known that the aspect of
the stone walls was different from how they looked in prehistoric times. The
hamlet and the nearby villages were built with stone extracted from that cliff.
307

Fig. 168: Digital topographic models of the San José de las Grutas travertine outcrop
that contains the shelters (By Ciprian Ardelean, with Surfer 8).

The catholic chapel dedicated to St. Joseph, built only two decades ago next to
the corner of the outcrop, also affected the original landscape. Local testimonies
confirm these modifications and the traces of stone extraction are visible in the
form of cuts and holes drilled on the rims of the upper platform. Besides that,
people actually lived in those caverns in modern times, modifying the caverns,
widening and deepening them, transforming them into houses or stables. In this
case, the question was: how confident could one be about the landscape one
was looking at? Are those real rockshelters that could have hosted ancient
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groups who left a buried archaeological record? Are they just the effect of recent
anthropic modifications? Are there intact sediments or was everything dug to
the bedrock during the 19th-20th centuries occupations?

Fig. 169: Digital models of the San José de las Grutas area (By Ciprian Ardelean, with
Surfer 8).

!

To the west and southeast from the stone massif, there are two ancient

fossil streams full of white carbonate layers, originating independently in other
limestone mudflows, marking the place of at least two other disappeared hot
springs (Fig. 170). The creeks were explored on the surface. Unidentifiable,
small bone fragments, maybe of extinct fauna, erode out of their exposed
profiles. Thermal springs are long gone now; they form part of the Pleistocene
story of the basin. The current springs at San José are of fresh water. Two of
them are recognisable today (Fig. 171). One is a small karst dome, cut open by
the locals, northwest of the cliff. People extract water with buckets and use the
small pond as a watering place for livestock. The other spring, employed for
human use and provided with pipes, is inside a narrow and deep cavern on top
of the cliff towards south. Locals say that, before installing the pipe-and-hose
system meant to conduct the liquid to the villages, water ran freely over the top
of the cliff and fell like a cascade over its northern face.
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Fig. 170: Carbonaterich Pleistocene
deposits marking the
course of extinct
creeks that once
were fed by springs
located closely to the
southeast and
southwest of the
travertine block.

Fig. 171: There are at least two active
springs around the travertine outcrop at
San José, with fresh water that the locals
use for themselves and for the animals.

!

Flora around the travertine cliff at

San José de las Grutas is the same
as everywhere in the basin, but far
more abundant, with high incidence
of trees, such as mesquite and
huizache. Nopales and organ cacti
also grow in abundance. Fauna, as
the site is in the middle of a village, is
mainly comprised of domestic
animals, especially goats, donkeys
and dogs. The cliff itself provides
conditions for micro-ecosystems
populated by small birds and owls
nesting in the wallʼs holes, bats, insects and wild bees living in elongated
beehives attached to the eroded overhangs.
VII.2. The archaeological site
!

Unlike most archaeological sites in the endorheic basin of Concepción

del Oro, San José de las Grutas (S010) is not so evident as a locus of
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prehistoric occupation, as it lacks exposed features and the surface materials
are scarce. The place was affected by looting and construction works, as well
as by tourists and pilgrims visiting the chapel on St. Josephʼs Day. People in the
village possess small collections of projectile points said to have come from
around the cliff, but their affirmations must be taken cautiously. The locality had
never been studied by archaeologists and the locals had never been informed
of its historical and cultural importance. In spite of that, there was a total
acceptance and collaboration from the locals, who showed genuine interest and
pride about the history of their small hamlet.
!

There are at least four components of human occupation at San José:

VII.2.a. The modern occupation
!

The inhabited ʻcavesʼ are the most outstanding manifestation here and

the most evident to the visitor today (Fig. 172). The northern face of the cliff is
full of cavities and shallow shelters employed by locals for a variety of uses
through the years. This behaviour has ceased now, but its archaeological record
is still in place and available for ethno-archaeological research. Artefacts are all
over the place, such as old agricultural implements, steel nails, chains and bars
where the stables were, niches containing pottery, baskets and containers,
pieces of clothing, orifices and niches for torches, and so on. Three particular
spots present more interest.
!

First, on the top of the cliff there is a small gallery system which starts

with a small entrance (modified and partially closed with a stone-and-mud wall)
and exits on the western side of the cliff. The space was inhabited by people
and later used as stable for goats. The second case is a fairly large rockshelter,
the most outstanding and better preserved at the site. This particular shelter
recently served as home for a local family of poor elders and also as a cantina
(bar) by mid-20th century. This was the spot for the test pit X7. The third case, a
few meters to the west, is a small room made by closing a natural cavern with a
masonry wall on two sides. It conserves the door and most of its content, mainly
farming tools. Another modern activity area lies along the eastern face of the
cliff. It is a square surface (about 12 x 12 m) covered by a thick layer of
consolidated goat and donkey dung, accumulated in laminated strata over many
years of use within a fenced corral. Recent disturbance was not visible, the
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slope in front of the rock looked smooth and intact, while the stone profile itself
presented relatively little modification. The shape of the wall suggested possible
overhangs in the past. This place was chosen for the test pits X8-8B.

Fig. 172: The historical record at San José: modern occupation of the rockshelters.

VII.2.b. A possible battlefield?
!

About 100 m north of the travertine cliff and behind the modern houses,

there is a deep water course, an intermittent creek. Over the years, two local
farmers gathered thousands of small, spherical lead, bead-like objects from the
bottom and banks of the stream. They are pretty much equal in size, 9-12 mm
in diameter, bearing thin ridges around, produced from a mould (Fig. 173). They
were laying in the gravels that cover the bottom or washing out from the eroded
southern slopes of the creek. People melted most of the objects into a large ball
of lead, but kept a few dozen intact. They donated 18 of the surviving beads to
the project. Dr. Angelica Medrano from the University of Zacatecas concluded
that they were - as suspected - musket ammunition, of a type used by the
Spanish in the late 16th-early 17th centuries.
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!

If this is the case and the discoverers

tell the truth about their disposition in the
landscape, it means there was a firing line
of musketeers installed on the higher,
northern bank of the creek, about 60 m
away, shooting at enemies standing on the
opposite margin. This place could have
been the scenario for an ambush
perpetrated by the Spanish invaders against
native groups or warrior bands camping
around the travertine cliff during the
Chichimec War.
VII.2.c. The fixed mortars
!

Cylindrical holes are cut on the upper

platform of the travertine outcrop at San
José, clustering along the eastern edge
(Fig. 174). They come isolated or in pairs,
forming a clear spatial unit. Quite
Fig. 173: The northern creek from

homogenous in size, they measure 15 cm in San José de las Grutas and the 18
diameter and at least 20 cm deep. Most of lead beads (possible 16th century
ammunition) that the locals donated

them are filled with sediment and the real to the project, from the thousands of
depth could not be measured. None of them them found recently on the channelʼs
banks.

was studied in detail or excavated. They
certainly represent fixed mortars, most likely used for grinding vegetal material,
minerals or hallucinogens; another alternative function may have been food and
water storage. In the region, there are analogies at Potrero del Moro, plus the
large complex of mortars seen on the fine-quality travertine outcrops at Cedros,
near Mazapil, outside the basinʼs limits (Fig. 102). Their chronology cannot be
inferred for now.
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VII.2.d. The prehistoric occupation
!
Fig. 174: Example of fixed mortars
carved into the upper platform
(eastern edge) of the San José
travertine outcrop.

There is a weak surface sample at San

José de las Grutas and a very rich and
complex excavated assemblage, making
the site an absolute exception compared
with the poor results of the other excavated
sites.
!

The materials discovered on the

surface were mostly small quartzite and
chert arrowheads and Colonial pottery
sherds. However, three biface fragments
appeared on the slope near the eastern
face of the cliff (Fig. 175). They were
fragments of thin knives or projectile points
made of grey-bluish limestone (or argilite),
similar to the material already familiar at
Dunas (Chapter VI). Although too
fragmented to indicate any cultural or
chronological affiliation, they generated the
hope that limestone artefacts could have
been flaked at the site in relatively old
times. The excavations confirmed it and an
interesting lithic complex was brought to
light.
VII.3. The excavations
!

The digs took place for 30 working days. Three test pits were opened:

X7, on the northern side of the cliff; X8 and X8bis on the eastern side.
!

After evaluating the implications of the modified landscape around the

San José rockshelters, it was finally decided to explore the archaeological
potential of the site, searching for the remains of ancient occupations at the
base of the stone walls in spite of the disturbances generated by the posterior
uses. Two places were considered of best potential: i) the rockshelter on the
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northern side of the cliff,
where a house and a
cantina existed during
the early 20th century;
and ii) the slope in front
of the eastern wall,
where the limestone
biface fragments had
appeared on the surface.
!
VII.3.a. Test pit X7
!

This exploratory

unit was placed in front
of

the

northern

rockshelter, under the
current drip line and
slightly towards the
exterior (Fig. 176). The
UTM coordinates of the

Fig. 175: Drawing of two limestone bifaces found on the
surface, in front of the eastern face of the cliff at San
José, at the beginning of the investigations (by Jaime
Castrellón).

southwestern corner were obtained by repeated GPS measurements. The
surface of the unit was 3 x 2 m, with the longest axis set in east-west direction.
!

This excavation was not successful. Indeed, the upper layers presented

indicators of modern occupation, while the rest of the strata, down to 1.4 m,
consisted in a mixture of stone debris, soft sediments and carbonates. The
stratigraphy was difficult to interpret, the layers were confused and hard to
differentiate, dominated by large boulders fallen from the top of the cliff and
from the eroded overhang, as well as carbonate deposits (Figs. 178, 179).
!

Some cultural presence existed only beneath the surface covered by a

thin layer of animal dung. At 30-40 cm deep, there was a proper floor (stratum
701), made of levelled, compacted mud and lime. It probably belonged to the
modern occupation, as fragments of glass, bone and beer caps were found in it.
An interesting find was the basal fragment of a Shumla projectile point, in the
western sector of the trench, in contact with the floorʼs interface (Fig. 177). Far
from indicating native occupation, it probably had been collected by local
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Fig. 176: Excavation unit X7, in front of the northern rockshelter at San José.
Fig. 177: The floor of a recent habitation (left) with an Archaic Shumla projectile point
embeded in it, probably a re-utilisation by the locals.

farmers and left on the floor while the place functioned as a house or village bar.
Only 10 cm lower, another surface was clearly visible and easily identifiable
under the fill of the last floor (stratum 702). This is another artificial floor, made
of mud and lime, with stones in its matrix for better consolidation. Stains of ash
are visible in some parts, penetrating into the underlaying levels (705).
However, not a single artefact or object of any epoch was found in relationship
with this stratigraphic unit, so its period is unknown. Once this surface was
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removed, only debris and collapsed rocks formed the remaining content of the
excavation. Rodent and bat bones were found in relative abundance, coming
probably from burrows or brought down by the falling stones. Before reaching
1.5 m of depth, in front of the lack of discoveries and the compacted layers of
stones, the excavation was abandoned.
Fig. 178: Progressive stages of the excavation in unit X7, northern rockshelter.

VII.3.b. Test pit X8
!

The eastern face of the travertine cliff is short and lower. If there was an

overhang, it is long gone. It is still suggested by a slight inclination of the wall.
The dung layer obliterated the remains of a proper shallow rockshelter at the
southern end of the eastern wall. The slope on this side is relatively
pronounced, accentuated by the additional height of the dung layer (Fig. 180).
The slope inclines to the east and slightly to the north. The direction of alluvial
sedimentation was from southwest to northeast, produced by waters running
downslope from the southern end of the cliff. The 2 x 2 m test pit was finally
placed at 12 m east of the current drip line, after considering the following:
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Fig. 179: Drawing of the northern
profile of test unit X7 (above) and
a north-south cross-section of the
same trench at its final stage
(left).

a) an excavation right in front of
the rock wall would have faced a
delay, due to time required for
carefully removing the thick layer
of goat and donkey excrement;
b) this thick organic layer may have contributed young carbon to the underlying
strata, whose datable materials could result contaminated;
c) the travertine outcrop rests on a bed of upraised layers of laminated
sandstone, which are visible on the surface. Their extension cannot be
appreciated under the dung layer and the recent sediments, so an excavation
placed close to the wall could have met the bedrock too soon;
d) the shape of the eastern edge of the cliff was modified by stone extraction, so
the original trajectory and the position of the drip line could not be evaluated.
!

Under these considerations, the excavation was placed downslope, in

order to encounter thicker sediments and find potential archaeological material
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Fig. 180: The position of the excavation unit X8 in the landscape and in relationship to
the eastern face of the cliff and the layer of animal dung, which can be appreciated in
the images.

left from activities developed outside the shelter. Test pit X8 stands at an
altitude of 1859.90 m.a.s.l. (Figs. 180, 181). It proved very successful, revealing
buried, although mixed, contexts in pedogenic strata, rich in archaeological
materials, especially stone projectile points and abundant flaking debris. This
excavation demonstrated human occupation at the site, formed of at least two
cultural and chronological components. One is represented by small,
presumably young-aged arrowheads made of four categories of stone,
appearing more frequent in the upper layers. The other one, probably older, is a
well-integrated flaked stone complex, completely made on thin flakes of bluishgrey and greenish limestone, represented by notched and un-notched concavebased projectile points and a complete record of the flaking sequence. Animal
bones and charcoal complete the archaeological record.
!

The inclination of the terrain implied certain particularities in both the

formation of the contexts (a clear mixture of the materials washing down the
slope) and the interpretation of the vertical and horizontal relationships between
finds. The pit reached an average depth of 1.5 m. After the termination of the
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dark soil rich in finds, the excavation went through a thick, sterile, reddish clay
layer and stopped on top of the bedrock represented by the slab-like formations
of older sandstone.
Fig. 181: Progressive stages of the excavation in test pit X8 through the artefact-rich
stratigraphic unit 804.

VII.3.c. Test pit X8bis
!

This second excavation unit was meant to explore more carefully the

panorama reflected by the finds in X8. Most artefacts clustered in the southern
half of X8, so the new pit tried to reveal the possible continuation of that
concentration. X8bis was placed south from the previous pit, separated by a 0.5
m wide witness (Fig. 182). It was commenced when X8 had already been
finished. It has the same dimensions, with the southwestern corner aligned at
2.5 m south from its counterpart. The attained depth was much less (0.80 m),
because there, despite the short distance, the slope held thinner sedimentation
and the bedrock appeared earlier. This adjacent pit replicated the stratigraphic
sequence, the cultural components and the artefact content. The artefact
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inventory in this unit was smaller, with most finds clearly clustering towards the
northern profile.

Fig. 182: Excavation unit X8bis: the position of the test pit and the progress of the dig
through stratum 804.

VII.4. The stratigraphy in units X8-X8bis
!

The stratigraphic particularities confirm that, in the past, the slope was

more inclined in a southwest-northeast direction (as opposed to the west-east
inclination today), in front of the supposed rockshelter (Figs. 183-187). For a
stratigraphic discussion, the reference pit is X8.
!

The upper layers, under the dusty, brown current surface, are the effect

of recent anthropic activity. The first proper layer (unit 801) formed by a mixture
of soil and diluted stock excrement washed downslope and deposited as a
consolidated mud with macro-granular development. The underlying stratum
(802) only appears in the north-northwestern sector and represents a welldefined and compact layer of ash and charcoal, seemingly caused by controlled
fires probably meant to clean up the slope in recent times. Beneath it, unit 803ʼs
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surface is rugged and brittle. This is a brown-yellow and reddish stratum of
indirect anthropic origin, formed by fine dirt with high organic content, probably
with matter from the excrement layer aside, leached in with the rain. These
three strata lack archaeological material.
Fig. 183: Photographs of the four profiles in excavation unit X8, at the end of the dig.

!

All the artefacts and bones come from the underlying stratum (804). It

has two subdivisions, A and B, but they were not evident during the excavation
process, because of their almost identical texture, colour and content. They
were defined afterwards, by analysing the wet profiles, where subunit B appears
clearly darker and richer in materials. The interface of 804A appears at 26-35
cm of depth, as a hard, light brown surface covered in pebble-sized, angled
rocks, probably originated from the erosion of the cliff, as well as from the
destruction of the superficial layers of the limestone laminated bedrock. There is
no proper interface or erosion surface separating 804A and 804B; only a slight
difference in colour and an increased content in animal bone, charcoal and
artefacts.
!

Unit 804, as a whole, contains an incipient soil development of organic

sediments, which probably sustained a vegetation cover, for a long period in the
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Fig. 184: Drawings of profiles from the test pit X8, San José de las Grutas.

past. It is 60-70 cm thick and it stops suddenly on the surface of a hardened,
reddish, uniform clay layer (805). The lower, darker component (subunit B)
probably represents an earlier soil formation, richer in organic matter and more
uniform in composition. A concentration of pebbles and boulders seems to
induce a disconformity between the two subunits, somehow separating the
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Fig. 185: The final stage of the excavation in unit X8.
FIg. 186: Photographs of profiles in the test pit X8bis.
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Fig. 187 (above): Profile
drawings of the
excavation unit X8bis.

Fig. 188 (right): The
burned root feature in
the northwestern corner
of test pit X8.
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darker from the lighter components. It may represent an instability event which
contributed more rocks from the collapsing cliff. The entire stratum is very rich in
stones, whose disposition defines the orientation and inclination of the ancient
slope. The stones indicate a continuous income of clastic material from the
nearby outcrop, but the individual accumulation phases have not been properly
studied. The entire unit lacks any evidence of horizontal sedimentation. The
strata were rather continuously reworked and mixed by gravity, with alluvial and
colluvial contributions. The presence of a few glazed ceramic sherds, as well as
plastic fragments in the upper levels of unit 804, suggests disturbance in the
stratigraphy, probably through agricultural activities. Beyond the visual
differentiation between the subunits and the supposed episode of thicker stone
deposition between them, each one represents completely mixed sediments.
The porosity favoured by the abundance of rocks probably allowed a durable
vegetation cover. The roots of the plants (bushes or trees) contributed as well to
the mixing of the matrix, causing the incomprehensible vertical disposition of
artefacts from distinct epochs and cultural horizons. The artefacts commenced
to appear in the southwestern corner and then progressively over the rest of the
excavation, but in decreasing density. This pattern also may suggest a
mechanical spread of the material from an original locus.
!

A charred feature appeared in 804, in the northwestern corner: a mass of

charcoal coming from a burned root (Fig. 188). The charred roots are visible at
a lower depth, with a dome of sediment and charcoal on top of it. Fragments of
charcoal are found everywhere in the unit, especially in component B, the
shapes suggesting thin branches or roots. The botanical analysis showed that
the root was from a Prosopis (mezquite) tree (cf. APPENDIX 21). Neither the
root or the collected fragments of charcoal were dated, because more caution
was preferred. The root is located in the area where the recent layer of ash was
found (802). There was a high probability for the burned root to be the result of
a recent fire, with underground combustion. The risk of contamination of the
archaeological charcoal was evident; not only from the root, but also from the
organic matter intruding from the nearby dung deposit. In consequence, only
one charcoal fragment was employed for dating and animal bone was preferred.
!

A strong event of stone deposition precedes the formation of the organic

stratum 804. Unit 804C is an almost continuous layer of large travertine
boulders, the biggest in the excavation (Fig. 189). They represent an event of
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collapse of the eastern side of the cliff that uniformly covered the gentle slope
made of a compact layer of reddish clays (805). That collapse event overlies a
proper disconformity, as the interface of the red clays present a well-defined
erosion surface. It is probably linked to a climatic change and a first intense
erosion of the travertine outcrop. Unit 805 (fine sands, silt and clay) is uniform
in composition. It only contains a few stone artefacts in its upper part, probably
intruded through root channels. It shows no pedogenic transformation. It
appears at 0.80-1.00 m of depth and it is 1 m thick. This is the first sedimentary
unit at the locality, formed directly on top of the sandstone slabs.
!

In conclusion, the entire archaeological record is contained by units

804A-804B, an organic layer with incipient soil structure that received a
continuous income of clastic material and was reworked by roots and alluvial
processes down the slope. The richness of artefacts, the characteristics of the
objects and the presence of faunal remains indicate that this spot once
functioned as a campsite with at least two occupation phases, where people
processed their food and flaked stone tools.

Fig. 189: Plan of the floor of the twin test units X8 and X8bis at the end of their
exploration.

327

VII.5. Palaeoenvironmental data
!

Two sediment samples were extracted from units 804B and 805 for a first

paleo-environmental reconstruction based on phytolith analysis. The samples
proved rich in well-preserved phytoliths (APPENDIX 24; discussion and
diagrams in Chapter XI). When the surface of the site was covered by the
reddish clays, the place was forested. Arboreal taxa represent more than half of
the count, with an abundance of palms, represented by globular echinates.
There are many warm-adapted grasses, as well as Asteraceae plants, from the
sunflower family. Cold-adapted, Pooid grasses are also present, but they
disappear from the paleo-botanical record of the subsequent dark 804B unit.
The cold episodes manifested in times of the temperate forested landscape
ceased, humid-adapted species decreased and the sample is dominated by
plants more suitable for warmer and drier conditions, with an increase of palms.
A climatic change is visible both in the completely different sediment
morphologies, as in the phytolith sample contained by them, with a shift from
temperate to more arid conditions, coinciding with the formation of the
archaeological record.
VII.6. Dating
!

More than a dozen samples for radiocarbon and OSL dating were

obtained from the excavated contexts in both test pits, but only six were
submitted for study (Table 16) (APPENDICES 30, 31, 34). One OSL tube
(Oxford no. X-4127) was hammered in the upper half of the reddish clay stratum
(805), in the southwestern corner of X8, at 1.6 m of depth on the western profile
(Fig. 190) (APPENDIX 34). The result was surprising, much younger than
expected, with a maximum age of 8,000 years BP. Fragments of animal bone
for AMS were selected from the southern sector of X8, where the unit 804 was
richer in finds.
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Table 16: Radiocarbon dating of samples from the 804B unit in test pit X8.

Sample
no.

Laboratory/
Method

Type of material

C14 age
(rcybp)

CalBP
(INTCAL09)
95.4%, 2σ

INAH-3019

INAH Mexico
Charcoal
City / C14 conv.

973±27

A.D.
1010-1160

SJG
X8-804B

Zürich /AMS

White-tailed deer
molar

921±29

A.D.
1020-1190

OxA-27071

Oxford / AMS

White-tailed deer
charred bone

287±24*

?

OxA-27072

Oxford/ AMS

White-tailed deer
molar

788±25

A.D.
1215-1275

OxA-27106

Oxford / AMS

White-tailed deer
charred bone

1020±24

A.D.
974-1040

Fig. 190: Excavation X8, southwest
corner; the red arrow indicates the
position of the OSL sampling tube on
the profile.

!

The third sample in the

table was considered not reliable
by the laboratory, as it was
obtained from potentially
contaminated humic acids and it
differed greatly from the similar
materials of the same stratum. All
dates seem to cluster in a period
contemporary with the
Mesoamerican Postclassic,
between the 11th-13th centuries
A . D . S u r p r i s i n g l y, t h e y a r e
contemporaneous with dates
obtained for hearth charcoal in other sites in the endorheic basin (Chapter V).
The interesting fact is that, in spite of having selected the samples randomly
from the entire 804 unit, all organic material seems to belong to the same
historic period. But this comes in clear dissonance with the limestone flaked
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stone assemblage abundantly manifested in the excavation, whose typology
and technology would suggest an older age.
VII.7. The archaeological record in X8-X8bis
!

The excavated record at San José de las Grutas comes entirely from the

60 cm of thickness of units 804A-B and it contains more than 1,740
archaeological objects. Of these, over 130 specimens represent highly
fragmented animal bones bearing clear signs of human consumption, such as
exposure to fire, cuts and smashes. There are 1,616 artefacts, almost all of
them flaked stone artefacts (Table 17).

Table 17: Artefacts discovered in the excavations at San José rockshelters.

Artefact
category

!

Total number of
finds

In test unit
X8

In test unit
X8bis

Flaked stone

1611

1067

544

Ceramic sherds

7

7

-

Plastic foil
fragments

1

1

-

Turquoise bead

1

-

1

Prismatic quartz

1

-

1

The few ceramic sherds are probably modern or from late Colonial times,

as their finish does not show Pre-columbian attributes. Together with these, the
plastic fragments were treated as archaeological, as they support the theory of
recent disturbance of the buried strata. The prismatic transparent quartz
fragment, with analogies on the surface of Dunas, could also be an artefact
employed in unknown ritual activities.
!

The turquoise green bead appeared close to the western profile of X8bis,

at 0.80 m of depth. It is a small, rectangular, flat plate of turquoise, with rounded
corners and a perforation next to one if its short sides (Fig. 191). It measures
only 8.2 x 7.7 x 1.3 mm. Seemingly, it formed part of a necklace or bracelet. It is
the only example of a sumptuary object discovered within this research and it
may also speak of trade networks.
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Fig. 191: Turquoise necklace bead found in test pit
X8bis, SW corner, stratum 804.

Fig. 192: The deer jaw discovered in association
with artefacts in unit 804B, test pit X8, SE corner.
Radiocarbon age: 921±29 rcybp.

Fig. 195: Moon-shaped scrapers from the later complex from San José (test pit X8).

VII.7.a. Faunal remains
!

Archaeological stratum 804A-B contained a disordered mixture of stone

materials associated with animal bones and charcoal. More than 130 fragments
of bone were collected, the great majority in pit X8. A few fragments were
charred or exposed to fire. Most are very small fragments. Some of them bear
signs of having been smashed or cut by sharp tools (Fig. 193). The most
important find is a large jaw section of a white-tailed deer, conserving most of
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Fig. 193: A sample from the animal bone inventory from the San José de las Grutas
excavations. Most bones were burned, smashed, cut or split open.

the teeth. This was the main source for the radiocarbon dating. It appeared in
the southeast corner, close to the southern profile, among charcoal and stones
from unit 804 and in close association with several projectile points, mostly of

332

the concave-based, limestone ones (Fig. 192). No megafauna remains, nor
unexpected species were present.
!

The collection speaks of a temperate or maybe arid environment,

consistent with the current climatic conditions at the site. The animals
represented in the excavation are food remains, indicating a varied diet
characteristic for semi-arid landscape hunter-gatherers and in accordance with
the environmental inferences obtained from phytoliths analysis. Most bones
belong to deer (dominating the sample), rabbits and hares, but also felines
(Table 18; APPENDIX 23).
Table 18: Fauna taxa identified in the bone assemblage of the X8-8bis test pits.

Scientific name

Common name

Odocoileus virginianus

White-tailed deer

Sylvilagus audubonii

Rabbit, desert cottontail

Sylvilagus floridanus

Rabbit, eastern cottontail

Lepus sp.

Hare

Lepus californicus

Black-tailed jackrabbit

Lepus callotis

White-sided jackrabbit

Spermophilus variegatus

Rock squirrel

Antilocapra sp.

Antelope

Puma concolor

Puma

Lynx rufus

Bobcat

Crotalus sp.

Rattlesnake

Thomomys sp.

Gopher

Galliformes

Ground-feeding birds

!
VII.7.b. The flaked stone material
!

The total flaked stone assemblage is formed by 1611 artefacts (Table

19).
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Table 19: The composition and distribution of the flaked stone artefacts in the excavations.

Category of
artefacts

Discovered in
X8

Discovered in
X8Bis

Total of
artefacts

Debitage

976

518

1494

Projectile points

71

25

96

Scrapers

4

-

4

Biface preforms

2

-

2

Cores

8

-

8

Large flakes with
particular attributes

6

1

7

DEBITAGE. The abundance of this material and the diversity of flake
morphology, together with the highly consistent technologies revealed by the
attributes of flakes, indicate that the place was a locus for the production and
rejuvenation of bifacial projectile points. Limestone (argilite) in the form of
nodules and thin tabular deposits is the dominant raw material, corresponding
to the concave-based limestone points made on thin flakes of this material and
forming a proper industry within the assemblage. In total, four types of stone
were in use (Table 20; Fig. 194):
Table 20: Raw materials reflected in the debitage sample excavated at San José.

!

Raw material

Total of
flakes

% of the
debitage

Discovered
in X8

Discovered
in X8bis

ARGILITES

1148

76.84

745

403

WHITE CHERTS
AND QUARTZITE

274

18.34

179

95

BROWN CHERTS

60

4.01

43

17

SANDSTONE

12

0.80

9

3

TOTALS

1494

-

976

518

These materials are in accordance with the assemblage of elaborated

tools (n=101), excepting sandstone, as no tool made of it was discovered. It is
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evident that limestones dominate the
sample, with almost 77% of the total,
while the remaining 23% is divided
between three classes of stone. This
may suggest that limestone points
formed the core of the local flaking
activities, while the other artefacts, all
of them small arrowheads, likely
younger than the limestone complex,
were probably made elsewhere and
seldom fabricated on the site.
Limestones come in three colours: Fig. 194: The percentages of raw materials
represented in the excavated debitage

d a r k g r e y o r b l a c k ( G L E Y 2 from San José, according to Table 20.
3/5PB-2.5/5PB), light grey (5Y

7/1-6/1) and greenish (5Y 5/3-5/4). But they all represent the same raw
material, probably from the same source, with different local mineral signatures.
San José de las Grutas is rich in oval and globular limestone nodules on the hill
slopes.
PROJECTILE POINTS. Excavations uncovered two large categories of
projectile points (n=96): a) limestone concave-based points, all integrating into a
homogenous category, uniform in shapes and technology (n=52); and b) very
small arrowheads of various stone types and shapes (n=44). The first category
receives attention in separate sections below.
!

The small arrowheads range between 11-35 mm in length and come in

four types of stone (Table 21) (Fig. 196; APPENDIX 18). They are more
frequent in test pit X8 (n=40) than in X8bis (n=4). Usually, they appear in the
uppermost levels of unit 804, suggesting younger age, although the mixed
sediments make this simple conclusion unreliable. Most of the points (both
categories) have tridimensional coordinates (x, y, z), but those found in the
sieved sediments do not (APPENDICES 14, 15, 16, 17, 18). This category of
tiny projectile points is very diverse in forms, almost eclectic. They can be
unstemmed, with predominant triangular forms of concave contours (n=29) or
stemmed, with lateral notches defining divergent ears or with multiple notches
(n=15).
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Table 21: Raw materials employed in the manufacture of the small arrowheads.

Raw material

No. of pieces

White opaque chert and
quartzites

16

Translucid material
(chalcedony?)

12

Greenish argilite

8

Brown cherts

8

SCRAPERS. Only four scrapers were discovered. Three are well-made moonshaped unifacial artefacts, made of quartzite and commonly known in the
Mexican archaeology as “Coahuila scrapers” (Fig. 195). They are assumed of
recent age, usually found in sites with dates earlier than 11th century AD and
lasting into historic times. The fourth one is a crude endscraper made on a
limestone flake.
Fig. 195: Moon-shaped scrapers from the later complex from San José de las Grutas
(test pit X8)

BIFACE PREFORMS. Two specimens were found, showing incipient biface
reduction, probably related to the concave-based limestone points. One was
damaged by fracture during manufacture, while the other one failed due to
cortex intrusions that caused early fracturing.
CORES. The eight available cores (seven of limestone and one of chert)
represent exhausted specimens obtained from globular nodules. The limestone
cores are either biconvex, turtle-like or roughly pyramidal, from which wide
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Fig. 196: A few examples of the small arrowheads found in the excavations at San
José. These types (presumably, Toyah, Harrel, Washita, Starr) are of Late Prehistoric
age and may coincide with the radiocarbon age of the dated bones from the same
stratum.
Fig. 197: Limestone cores from San José de las Grutas, all from X8.

flakes and occasionally blade-like flakes were extracted (Fig. 197). They show
preparation of platforms and also core rejuvenation by the removal of large
flakes for the obtention of new platforms. The visible flake scars are usually
smaller than the expected size of a blank meant for the production of the argilite
points. They probably indicate the preparation of the cores for the extraction of
larger blanks. These cores are almost surely associated with the argilite point
industry at the site.
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LARGE FLAKES. Seven larger flakes were considered separately, as some of
them show posterior uses, such as cutting or scraping tools or manifesting
particular technological attributes. Nevertheless, their relevance is limited,
because they do not integrate into the larger view of the rest of the material.
VII.8. The industry of argilite concave-based projectile points
"
!

Following the academic definitions, the 52 concave-based projectile

points and the related limestone debitage represent both an assemblage because they appear in close stratigraphic and contextual relationship - and an
industry, because they share raw material, morphology and flaking techniques
(cf. Odell 2003: 4). The technological and formal coherence of this sample is
more evident than in the case of the “dark industry” from Dunas. Here, the
excavations revealed the remains of an activity area, involving the elaboration
and modification of stone tools, as well as a temporary living place. The
excavated artefacts represent the same type as the three limestone bifaces
originally found on the surface. Many specimens are basal fragments,
displaying bending fractures, end-shocks or broken basal ears. None of them
matches the distal fragments. This may imply that the projectiles broke in use,
in their shafts, they were brought back to the camp, still hafted, and replaced
with new ones. No petrographic analysis has been done so far, but the raw
material of the artefacts is similar to the sources available in the region.
THE PROJECTILE POINTS. There are two varieties of limestone points:
stemmed and unstemmed (Figs. 198, 199). They are found in three formal
aspects: relatively intact, basal fragments and distal fragments (Table 22). The
majority appears in excavation X8 (n=31; X8bis: n=21) (Fig. 204; APPENDICES
15, 17).
Table 22: The varieties of limestone concave-based points from San José.

Variety of points

Basal
fragments

Complete or
almost
complete

Totals

Unstemmed (not notched)

11

0

11

Stemmed (side-notched)

18

9

27
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!

Variety of points

Basal
fragments

Complete or
almost
complete

Totals

Non-diagnostic (mainly
distal fragments)

-

-

14

The two basic varieties represent exactly the same implement type (Figs.

200-203). The artefacts were evidently used at the same time and share most
attributes. Their shapes completely overlap if notches are ignored and they are
similar in contour and size. The varieties simply respond to two different hafting
options employed simultaneously. In the unnotched variety, the basal concavity
is usually smooth and wide, with diverging corners, rarely showing descending
barbs. In the other variety, the base is similar, but there is more incidence of
deeper concavity, sometimes angular. The stem is simply defined by two lateral
notches made at 2-3 mm above the basal corners. Notches were made by
pressure flaking, measuring 3.3-5.5 mm wide by 1.2-5.5 mm deep. Rarely,
some specimens may present only one side notch.
!

Edges are convex in both varieties, none presenting parallel sides in any

part of the piece. The notched version tends to have more straight edges
converging into a triangular distal end. The unstemmed variety is wider in
relationship to the length. Few artefacts were found intact and the basal
fragments dominate. Basal width is always the maximum width of the piece and
ranges between 29-39 mm. Biface ratios were not measured, as the scarcity of
complete points would not support a generalisation. However, the few almost
complete items do not surpass 40 mm in length. Where tips are conserved, they
are very sharp, symmetrically placed on the long axis and well-finished by
percussion and pressure retouch. The slight variation in sizes (APPENDIX 14)
is probably the effect of the size of the blank and the intention to obtain very thin
bifaces from a relatively difficult raw material. The thickness of the points is
remarkably constant, in most cases between 4.2-4.8 mm, with few exceptions.
THE TECHNOLOGY. The limestone concave-based projectile points are
identical, technologically. They seem to have been made within a brief period of
time and possibly by the same knapper. Their raw material is a soft and brittle
limestone, although with good isotropic properties. The complex and bifacial
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The argilite industry from San José de las Grutas. Fig. 198 (above): Not-notched
concave-based points, distal fragments, blade-like flakes. Fig. 199 (below): The
notched variety.
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Fig. 200 (above): point no. 28; unnotched variety, actually this was the first
concave-based point unearthed at Son José (drawing by Jaime Castrellón).
Fig. 201 (below): point no. 32; not notched variety; the second argilite point
excavated in X8 (drawing by Jaime Castrellón).
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Fig. 202 (above): point no. 20; notched variety (drawing by Jaime Castrellón).
Fig. 203 (below): point no. 23; notched variety (drawing by Jaime Castrellón).
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flaking patterns visible on the artefacts, together with their extreme thinness, are
the result of a high degree of skill.
!

The main flaking technique was direct percussion. Besides its use in the

side notches, pressure flaking is only visible in the final shaping of the distal
ends and in the thinning of the base. However, it is selective and discontinuous,
with very short scars that indicate a steep approach.

Fig. 204: Simple 2D diagrams showing the distribution of the argilite industry
projectile points in the excavations: horizontally (left) and vertically (right). The
diagrams refer only to the artefacts that count with 3D (x,y,z) contextual information
and excludes those found during sieving.

!

For the percussion, apparently, a soft hammer, perhaps antler, was used.

This is indicated by the abundance of extremely thin pieces of debitage and the
high number of flakes having lipped platforms. In fact, almost all conserved
platforms are lipped (Fig. 205). The majority of debitage (>90%) is formed by
thinning flakes and micro-flakes. The rich pattern of previously extracted flake
scars on the dorsal side of the thinning flakes indicates an insistent and
complex biface thinning technique. Thinning flakes and micro-flakes are small,
rarely larger than 10-15 mm and not thicker than 1 mm. Most of them lack
platforms and represent broken pieces. When platforms are present, they are
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partially collapsed or show micro-cracks, as signs of strong contact with the soft
hammer. However, two types of prepared platforms were identified on a number
of thinning flakes. They are wide dihedral platforms and reduced platforms.
Some other small, barely visible platforms are softly ground. Larger and thicker
flakes and blade-like flakes followed ridges between previous flake scars.
!

The faces of the points were well-flaked and evened, with very few cases

of remaining stacks. However, stacks are well represented in the debitage
sample. Two of the larger flakes mentioned in a previous section are outrepassé
flakes (Fig. 205). They started with dihedral platforms and crossed the entire
surface of the biface, removing the opposite edge of the piece. They are similar
in concept to the typical Clovis overshot technique (cf. Bradley et al. 2010). An
overshot flake is the result of an intentional, controlled action. In this case, the
two flakes are probably accidental ones, as the platforms are not properly
prepared for the purpose. However, their length (49 and 50.5 mm) is consistent
with the expected width of an advanced preform of those points. The edge they
remove is relatively wide and may have harmed the final product. More
extensive excavations are required in order to evaluate this and other
technological aspects of the industry.
Fig. 205: One argilite flake with dihedral lipped platform and outrepassé (or proper
ʻovershotʼ?) attributes.

VII.9. Discussion
!
!

San José de las Grutas rockshelter system was the only site that yielded

a relatively decent archaeological record in a buried context. The limited time
and funding available for the field explorations did not allow a full exploration of
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the potentially inhabitable areas around the travertine cliff and the present
sample, based on the excavation of two small test units, represents a very small
and incomplete image of the old human occupation at the site.
!

The results of the digs at San José came with a series of contradictions

and new interrogations. The positive aspects are evident to the reader:
quantitatively, the explorations were very successful in spite of their small size,
with hundreds of artefacts and animal bones; several radiocarbon and OSL
dates were obtained; a proper flaked stone industry was identified, an
integrated assemblage of bifaces and debitage that could represent a newly
discovered cultural manifestation for Northern Mexico. Nevertheless, the
complications implied in the excavated record are even more evident after a
general review of the information presented in this chapter. The cultural and
chronological relationships between the two main groups of artefacts and,
additionally, between the artefacts, the bones and their radiocarbon values are
dubious.
!

The small arrowheads, made of a variety of cryptocrystalline materials,

are definitely of recent age, perhaps only a few hundreds of years old (cf.
Turner and Hester 1999, Justice 2002, Rodríguez 1983). The radiocarbon ages
obtained from the charcoal and fauna bones of stratum 804 seem to coincide,
broadly, with the human occupation expressed in the notched, minuscule
arrowheads. The animal remains, the typology of the small points (Harrel,
Toyah, Washita, Starr, etc.) and the C¹⁴ results express that: there were people
settling on the eastern slopes at San José, they used bows and arrows, burned
wood and ate animals; and that definitely happened around 1000-1250 A.D.
The inconsistencies appear when looking at the well-integrated assemblage of
argilite artefacts, composed of cores, flaking debris and 52 projectile points
apparently manufactured, rejuvenated and replaced right on that locality. In my
opinion, the shape, morphology and technology of those artefacts say that they
cannot be as young as the radiocarbon values suggest for stratum 804 (cf.
Chapter XI).
!

In this case, the new questions are: is the industry at San José,

manifested in the concave-based dart points, contemporary with the small
arrowheads? Did their creators consume animal prey as well, but the
radiocarbon tests this project could afford simply missed the bone fragments
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associated with that occupation phase? Are the limestone artefacts much older
but they were not associated with organic materials at all?
!

The interpretation proposed here, for the purposes of this thesis, is the

following. The excavated contexts in test pits X8-X8bis are assumed as mixed,
as explained above, due to alluvial and colluvial processes on the siteʼs eastern
slope, so artefacts from various periods were brought together. The OSL
sample, below the upper interface of the brown-reddish clays (stratum 805)
indicates an age of about 8-7,000 B.P., meaning that the formation of the
overlying soil (804B) may have started about 7-6,000 years ago. The argilite
points cannot be older than that. But, possibly, at least that old.
!

This was an investigation about the earliest human occupation in

northeastern Zacatecas, targeting the Pleistocene-Holocene Transition and the
inclusion of the limestone complex from San José in the thesis was doubtful at
the beginning. However, it is assumed, for now, that the concave-based points
are not related with the small arrowheads, nor with the radiocarbon dates
obtained from the excavations. As a new working hypothesis for future
excavations at the site, they represent a Transitional/Early Holocene occupation
conserving technological approaches and ʻfashionsʼ from Late Paleoamerican
times. In relative terms, they do represent one of the oldest human occupations
in the Northern Highlands. Their hypothetical age could be placed between
9,000-6,000 calBP. And that is similar to one of the dates obtained from a small
fireplace discovered in another important site, the Chiquihuite Cave, which is
presented in the next chapter.
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CHAPTER VIII
The Chiquihuite Cave
and the indicators of an early human occupation

!

Chiquihuite Cave (“La Cueva del Chiquihuite”, in Spanish) was the last

site to be excavated at the end of the second field season, for a brief period of
only two weeks. The insufficient funding, the small crew and the difficult logistics
implied by working in this high altitude cave limited the explorations to one test
pit (X11) dug under precarious conditions, such as poor illumination,
unconsolidated sediments and excess of dust.
!

This locality had not been acknowledged as a promising archaeological

site during the first phases of explorations. Its position on top of a peak, the
steep and unstable rocky slopes and its high altitude at more than a kilometre
above the basinʼs bottom made it look like an unsuitable place for human
habitation. This is a very large cave, with several ample galleries, heavily
modified by continuous transformations of the landscape, such as thick strata of
alluvial and colluvial clastic material that invaded the cave through its mouth
and the massive ceiling collapses visible all over this karstic system. Being the
only cave found in our study area, it was a good candidate for
palaeoenvironmental studies. The initial plan was to prepare test excavations
meant only for paleoclimatic and palaeoenvironmental reconstructions.
However, the discovery of an interesting projectile point on the surface, close to
the mouth of the cave, and a small anthropic fireplace exposed under large
blocks of ceiling debris in the second gallery suddenly transformed the
Chiquihuite Cave into an archaeological site.
!

The name of the cave comes from the Nahua (Aztec) word chiquihuitl,

naming a variety of baskets woven of sedges from the Cyperaceae family. The
local traditions claim that such baskets were found in the first gallery, on the
surface, when the locals first entered the cave. They also say the site was a
hideout for cast-outs and thieves who used the galleries for living and hiding
their treasures, about a century ago. Indeed, the first gallery has a chimney
opening in the eastern margin of the ceiling, with a log beam crossed inside,
bearing the remains of a thick rope. This feature, together with the remains of
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corncobs and lechuguilla ropes on the floor, could be related to such recent,
historic occupations.
!
VIII.1. Settings
!

The cave is situated at 2800 m.a.s.l., on the Chiquihuite Peak, a pointed

volcanic massif (intrusive monzonites) that penetrates through the Jurassic
limestones of Sierra El Astilleroʼs anticlinal, on the northeastern side of the
endorheic basin. It rises on very steep topography, at more than 1,000 m above

Fig. 206: The situation of the Chiquihuite Cave in relationship to the endorheic
basin and the exploration area (red arrow marking the projectʼs field camp).

the valley, in the vicinity of a hamlet called Guadalupe Garzarón, metres away
from the border line between the States of Zacatecas and Coahuila (Figs. 97,
206, 207). Reaching it requires 7-8 hours of tough climbing on narrow paths,
loose rocks, vertical slopes, through dense vegetation and packed aggregations
of cacti, employing donkey and mule caravans for luggage and equipment (Fig.
209). Excavating the cave demanded living in it for the duration of the work,
rationing water and food supplies, without contact with the exterior (Fig. 210).
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Fig. 207: Maps showing the position of the Chiquihuite Cave in the landscape, up in
the Astillero Mountains (sources: Google Earth and INEGI topographic charts).

!

The rhyolitic and basaltic stones conforming the Chiquihuite peak

represent naked cliffs (Fig. 208). They are exposed to continuous erosion,
showing fractures, brittleness and cleavages. The cave is situated at the base
of the main cliff, about 100 m tall, although not the highest. The highest points
are to the north, surpassing 3000 m.a.s.l. The entrance of the cave faces west349

southwest, towards a steep and long slope surrounded by vertical walls of
volcanic intrusives on limestone foundations. The slope is completely covered
by large boulders and cobbles derived from the continuous collapse of the cliffs
on top (Fig. 211). In several occasions, noisy collapses of large fragments of
vertical, unstable stone were witnessed by the crew, adding more boulders to
the already barely accessible path to the site.

Fig. 208: Views of the granitic Chiquihuite Peak, from the southwest (left). The path
to the cave is steep and full of loose boulders from the continuous erosion of the
cliffs (right). The caveʼs entrance is hidden behind an angle of the rock, to the right
from the large pine tree.

!

This ongoing transformation of the landscape suggests that, at the end of

the Pleistocene, the place looked completely different. The mouth of the cave is
now small, reduced to two separated openings (Fig. 212). Originally, it must
have been a large and wide entrance (perhaps more than 12 m tall), whose
floor laid several meters lower than today, like the floor of the first gallery. Huge
amounts of clastic material, originated from the natural destruction of the
surrounding cliffs, invaded the cave through its mouth, moved by gravity or
carried in by strong water currents. The entrance and the front gallery were
buried, after millennia of debris deposition. The current entrance clearly shows
artificial cuts into the cemented gravel-and-cobble sediments obliterating the
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access, meaning that the entrance was partially freed by people during Colonial
or recent times (Fig. 212). If so, the huge-mouthed cave could have had a large,
horizontal platform in front of it, with smoother slopes leading to the creeks and
springs, whose remains are visible at the base of the slope, along the Burro
Canyon. Today, that platform is presumably buried under thick layers of stone
and sediments, forming a single steep surface facing south, passing tangentially
in front of the cave (Fig. 211).

Fig. 209: Climbing to the Chiquihuite Peak requires the use of long caravans of mules
and donkeys, for carrying the supplies and equipment, on steep slopes (top).
Spectacular views over the sierras and the basin from the mouth of the cave (bottom).

!

The vegetation is mixed. The local, endemic ecosystem is a pine-oak

forest. Possibly, this was the case by the end of the Pleistocene, as well. The
most common tree is the Mexican Pinyon tree (Pinus cembroides), still
exploited by locals for food, and followed by varieties of oaks and patches of
Ephedra grasses. An increasing aridity, the episodes of drought from the last
century, the mining activities, deforestation and goat herding, all contributed to
shrinking the original biota. Now, the desert vegetation invades the mountains
extremely fast. Joshua trees, agave lechuguilla and cacti (Ferrocactus sp.) are
found high up, almost to the entrance of the cave. Cold springs that once
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existed in the vicinity of the cave are now extinct and the abrupt creek bed only
carries water after heavy summer showers.
!

Fauna around the cave is scarce, mainly because of the difficulty of

reaching that spot. White-tailed deer showed up a couple of times and my
students spotted excrements of coyote and of a large feline. Owls visited the
site at nights and large birds could be seen surveying the cliffs, apparently
golden eagles (Aquila chrysaetos). A large colony of bats lived inside the
second gallery of the cave, first documented during a Spring visit. The taxon
has not been identified, but it seems to be a migratory species, as it was never
present during the winters seasons. They left substantial deposits of guano.
Fig. 211: Boulders and gravels cover
the entire steep slope that leads from
the canyon to the cave at the foot of
the highest peaks. In the top image:
archaeologist Juan I. MacíasQuintero.

Fig. 210: Living in the Chiquihuite Cave
during the explorations: camping in the main
gallery (top) and having lunch in front of the
main entrance (bottom).

!
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Fig. 212: The current entrance to the cave. A) as seen today, from the west; B, C) the
double mouth seen from the inside of the main gallery; D) in recent historic times the
entrance was cut open into cemented clastic material that once invaded the original
entrance, much bigger.

VIII.2. The Cave
!

The Chiquihuite Cave is a karst formation created by differential erosion

at the union between limestones and volcanic intrusive rocks, when water
dissolved the first ones and created an articulation of large galleries, beneath a
dome of insoluble rocks (Figs. 213, 217). That defines it as an interstratal karst.
!

The cave shows an important speleothem development, with large

stalactites and stalagmites, especially in the second gallery, where the effect of
exterior elements was less invasive (Fig. 217). This second gallery (opening at
the south of the first one and difficult to explore because of the total lack of light,
its slippery surface and the abundance of bat guano) presents a true and
complex karst landscape. There are thick columns, draperies and straws on the
ceiling and flowstone on the floors. The main, frontal gallery contains less and
smaller speleothems. This is because it was exposed to both clastic income
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(which must have buried the ancient formations), ceiling collapse and human
vandalism (people visiting the cave and cutting stalagmites for souvenirs).
Young speleothems are still being formed along the northern wall of the first
gallery and scarcely to the east (Fig. 213). The cave is still active. There is
dripping from the ceiling and the development of speleothems continues. This is
not the typical dry cave commonly expected to be found in the arid deserts of
northern Mexico, which would normally yield funerary contexts of mummified
bodies. Those dry caves are normally inactive karsts and pseudokarsts (formed
by other processes into insoluble rocks), looking like narrow, deep, cylindrical
tunnels leading into small chambers (cf. Aveleyra 1956a, 1956b). Chiquihuite
Cave is a large, active, multi-gallery karst, with the presence of water and moist
sediments. The cave became drier in recent times. The dripping is localised and
the speleothem build-up has slowed down. Layers of fine dust on the floor and
the presence of a bat colony indicate drier conditions.
!

The cave has several galleries, developing horizontally and vertically.

Additional explorations, with the aid of speleologists from Coahuila, showed the
system was very large, with galleries and tunnels (most of them obstructed by
collapses) radiating in all directions. The archaeological explorations focused
mostly on the main (frontal) gallery, known as the First Gallery, for obvious
logistical reasons. As explained above, the entrance was originally large and
tall, but buried under stone debris coming down the slope from the natural
demolition of the cliffs surrounding the cave. The actual entrance is 3 m tall by 2
m wide (Fig. 212). Up-slope, a few meters away, another opening provides
access, where the northern side of the original doorway vault once stood. The
original entrance was at least 10 m wide.
!

The first gallery is a large dome, roughly circular in floor plain, measuring

about 50x50 m horizontally and 10-14 m in height between the lowest points
and the ceiling (Figs. 214, 215). Its entire surface is affected by the sediments
that entered through the mouth and the blocks fallen from the ceiling. These
formed an irregular steep-sloped floor (about 40º), inclining from the mouth
towards the eastern and northern walls. The thickness of the invasive
sediments is expressed by the difference of altitude between the level of the
current entrance and the lowest points at the east of the gallery: 14 metres. A
karst landscape with small columns and stalagmites is developed along the
northwestern and northern walls, where erosion and posterior sedimentation are
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less. At several points in the eastern sector there are signs of modern anthropic
disturbance, such as looting pits, ephemeral hearths and garbage (cans, plastic
bottles, etc.). The gallery is quite dark for most of the time, with better
illumination in the afternoon and before sunset. Topographic survey and 2D
mapping was done in the first gallery and a place for a test excavation was
chosen next to the northern wall (Figs. 214, 215, 216).
!

The second gallery opens through a wide vault along the entire southern

wall of the first chamber. It is completely dark and the exploration was quick and
superficial. The floor is also inclined, with even larger blocks coming from roof
collapses. Most are very old events, as shown by stalagmites and columns
formed on top of the debris. Other galleries and tunnels open from this one
southwards, in descending pattern, all of them full of collapsed material. This
gallery and its secondary chambers, are full of a red ochre-like dusty mineral.
Analyses showed it was a sediment rich in iron oxide, with crystalline and
carbonate content (APPENDIX 22).
Fig. 213: The Chiquihuite Cave, main gallery. The arrows indicate the location of the
excavation unit X11.
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Fig. 214: Topographic 3D model of the floor in the Main Gallery of the Chiquihuite
Cave (digital by Ciprian Ardelean, with Surfer 8).
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Fig. 215: The floor plan of the Main Gallery of the Chiquihuite Cave, with the
trajectory of the cross-sections and the area of the excavation unit X11 adjacent to
the northern wall.
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Fig. 216: The Main Gallery, two cross-sections.
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Fig. 217: The karstic landscape from the second gallery of the Chiquihuite Cave.
The access from the Main Gallery is shown at top left.

VIII.3. Archaeological discoveries on the surface
!

This site did not yield the high number of archaeological artefacts on its

surface, as most other sites did. Initially, any archaeological presence looked
doubtful. Nevertheless, two surface finds ended up providing evidence: a
projectile point outside the cave and a hearth on the floor of the second gallery.
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VIII.3.a. The elongated biface
!

While first climbing the steep slope in order to explore and map the cave,

a biface was found among the boulders covering the improvised path, at locality
L0828, about 150 m away from the entrance, downslope and southwestwards
(Fig. 218).
!

The biface is a projectile point,

with its tip removed by an impact

Fig. 218: The situation of the locality
L0828, where the El Jobo-like biface was
found, in relationship with the caveʼs
entrance.

fracture (Figs. 219, 220). A squareangled break on the proximal end
suggests bending in the shaft
(APPENDIX 19). The colour of the
piece is opaque white, with black
dot-like mineral intrusions. The
class of raw material is not clear,
whether patinated limestone or
white chert, seemingly the latter.
The foliate point was made on a
thick flake, retaining some high
points along the longitudinal ridge
on both faces. Symmetrical and
relatively well-made, with
percussion flaking and pressure
retouch (more visible on the distal
half), the artefact was evidently
used, as indicated by the breaks.
An additional damage by impact,
visible on one edge, could have
been caused by post-depositional
events.
!

The type and chronology of

this artefact are difficult to establish. When compared to point types in the
Americas, an intriguing possibility appears. It is roughly similar in shape to both
the “Lermoid” forms of North America and the El Jobo points of South America
(cf. Figs. 9, 32), according to the material found published. Both are confused
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Fig. 219: Photographs of
the El Jobo-like biface
discovered on the
surface, outside the
Chiquihuite Cave.

Fig. 220 (below): The
same bifacial projectile
point from outside the
cave (drawing by Jaime
Castrellón).
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and poorly established types, rather intuitive taxa based on similarity of shapes
(cf. Chapters I and II). As commented above, the Lerma and El Jobo forms
(integrated by Rouse into one “Joboid tradition”) tend to be related, at least
hypothetically, to early occupations of Late Pleistocene-Early Holocene age.
!

As a risky hypothesis, I propose that the Chiquihuite cave point may be a

local variety of Lerma-like or El Jobo-like forms, and it could be an indicator of
early human occupation, without implying here any formal taxonomic
attributions. The biface shows that somebody - perhaps an ancient hunter passed near the cave and possibly entered and left cultural remains inside.
VIII.3.b. The fireplace
!

When spotted for the first time, crushed under the massive ceiling

collapses of the second gallery, it looked like some small fireplace made in
Colonial or modern times by local people exploiting minerals. The feature
appeared in an artificial profile made by people extracting the iron oxide-rich
silty material, abundant in this gallery. The large blocks could well have fallen in
recent times on top of an abandoned hearth or torch. The position inside the
gallery and the well-defined shape of the feature excluded any possibility for a
burning log from an outside wildfire to have rolled inside the second chamber.
Actually, this cave sector has several places where wood was burned as
torches or where the walls and boulders show clear traces of smoke and ash. In
profile, the hearth has a lenticular, concave shape, suggesting the fire was
made into a small, shallow pit (Fig. 221).
!

The feature is not larger than 20 cm. The fine ash and charcoal presents

several hues of grey, brown and black, indicating that distinct materials were
burned at different temperatures. Samples were extracted for micromorphology
and radiocarbon dating. Microscopic analysis (APPENDIX 22) evidenced the
feature was created by a sustained and intense fire that burned the sediments
beneath, confirming it was a fireplace. Cremated remains of insects and a
rodent were also found.
!

AMS dating was applied to a sample from the hearth (Oxford no.

OxA-27073). The charcoal yielded an age of 5934±32 rcybp (APPENDIX 31).
Calibrated with INTCAL09, it gives a date around 6,700 calBP. Surprisingly, the
small hearth was of Early to Mid-Holocene age, not from historic times. It means
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that the sediments and debris from the floor may be burying much older
occupations. The hearth was not excavated and it was not associated with any
visible artefactual remains.
!

Regardless the potential old age of the foliate projectile point from

outside the cave, humans seem to have used the cave for at least one brief
episode about 7000 years ago. This was an encouraging argument in favour of
possible even earlier cultural presence in the Astillero mountains.

Fig. 221: The small fireplace trapped under massive roof collapse and exposed on the
profile of a recent cut in the sediments. Bottom right: sampling the hearth for
micromorphology and AMS dating. Radiocarbon age: 5934±34 rcybp.

VIII.4. The excavation
VIII.4.a. Test pit X11
!

Only one test pit was excavated in the cave, the last excavation of this

research. It was placed in the only available sector of the first gallery, attached
to the north wall. There were only ten days available for that excavation, so
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nothing more was possible. The cave receives poor light, available for only a
few hours a day, limiting the duration of a workday. Powerful flash lights were
used, set on tripods, as generators could not be carried to the cave. The pit was
placed next to the wall in order to see the stratigraphic relationships between
sediments and the rock. The aim was to evaluate the archaeological potential of
the cave, the possible human presence and the depth of the deposits (Fig. 222).
!

The excavation was 3x2 m, with the longest axis going north-south. The

southwestern corner did not receive UTM coordinates, but a ʻ0,0,0ʼ value. The
GPS signal was not available in the cave and the considerable time input
necessitated by the extension of coordinates from the exterior using the total
station was avoided. The first layers were very dusty, so special masks were
needed. The deposits proved to be unconsolidated, mainly sands and gravels,
loose and brittle. That required the walls of the trench to be properly inclined in
order to resist weight. Steps were left in the southern half, as the dig went
deeper, providing access and additional support to the unstable profiles. That
reduced the excavated surface, progressively. The excavation reached 4
metres of depth, with only 1 sq. meter to work in, at the bottom (Fig. 223).
Fig. 222: The excavation unit X11, traced near the northern wall of the main gallery,
in the only place available for a quick exploration and free of ceiling debris.

VIII.4.b. The stratigraphy
!

The entire stratigraphy, from top to bottom, represents a long sequence

of cycles of alluvial deposition. Almost all strata are made of sands and gravels,
suggesting variable levels of energy, probably produced by floods invading
through the caveʼs mouth, alternating with a few more stable periods marked by
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layers of clays. The clayey floors could have been formed by particle size
sorting as some flooding events settled. The environment in the cave was
unstable for the period reflected in the four meters of depth. Of course, each
identifiable layer of sand, gravels and clay marks one floor, but clearly not a
very stable surface propitious for human occupation and for the in situ
conservation of archaeological remains. Strata are unconsolidated, permeable,
porous, vulnerable to intrusions and suitable for mixed contexts. Only the upper
few centimetres were dry and dusty. The matrix of the deposits, in fact, was wet.
Moisture increased gradually with depth, with sediments turning muddy at the
bottom of the trench. Ceiling collapses are poorly represented and the
stratigraphy, in general, seems to be the effect of the sorting of clastic material
by colluvial and alluvial processes, with lower-sized clasts moving towards the
walls of the cave (Fig. 223). Under these circumstances, any interpretation of
paleo-environmental and archaeological data has to be proposed carefully, on a
hypothetical level and maintaining certain skepticism.
!

Nine stratigraphic units were defined for X11 (1101-1109). They refer to

multi-layered strata presenting visible differences, in colour and composition.
The poor visibility inside the excavation impeded the recognition of changes
between stratigraphic units while digging; they were better defined by studying
the profiles. The nine major units are subdivided into 29 layers. Fourteen layers
of clay and silt (numbered I-XIV) alternate with 15 layers of sands and gravels
(labeled A-O). Each layer of gravels is covered by a layer of fine sands, silts and
clays. The silty levels may represent the stable phases of the carrying events
manifested in the gravels. If so, the excavation exposed fifteen successive
floors (Figs. 224, 225, 226).
!

Some important events can be identified in the stratigraphy on the

western profile. Unit 1104, right under the current surface, is a well consolidated
fine-grained stratum, with its surface showing clues of a long exposure, as
traces of dust, carbonates, dripping marks and accumulations of iron oxide
sediments (Figs. 224, 225). This unit probably reflects the more stable and drier
conditions in the cave in recent times. Beneath, strata of gravels succeed
rapidly, increasing in thickness with the depth.
!

Unit 1108 is different from both the overlying and the underlying ones. Its

component layers are dominated by clay floors, thicker here than other similar
ones. The most distinctive is layer VIIʼ, laying 1.5 m deep, varying between 8
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and 45 cm in thickness. It is a dark brown compact, hardened level of silts and
clays, which remained stable probably for a good period of time and provided a
proper walking surface inside the cave, centuries or millennia ago. This layer
yielded globular granulate phytoliths, indicating that grasses had reached this
floor somehow, either by natural or anthropic means (APPENDIX 24). Clay floor
VIII also marks a stable episode that allowed deposition of dusty material.
!

The bottom stratigraphic block is 1109, starting at 2.4 meters of depth. Its

interface is clearly marked by an erosion horizon on top of a gravel layer. The
unit is dark coloured, rich in tiny black dots adhering to gravels and stones. It
was thought to be charcoal at first, but the radiocarbon test did not confirm it.
Large boulders and slabs are also present, probably from collapse events. They
are absent in the upper levels of the excavation. This unit was high in moisture.
The controlled micro-excavation was difficult, as the matrix was muddy.
Nevertheless, this is the unit where, in the last two days of excavation, intriguing
finds appeared.
Fig. 223: Progressive stages of the excavation process in trench X11, Chiquihuite
Cave. Arrows indicate the level of archaeological finds towards the bottom of the pit.
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VIII.4.c. A possible cultural context?
!

No archaeological object nor macroscopic plant or faunal remains

appeared anywhere in the excavation before reaching unit 1109. Most of the

Fig. 224: Images of the western profile in X11. The top images show most of the
stratigraphic sequence, with the two more consolidated clay floors properly indicated.
The lower pictures show the bottom of the trench next to the northern wall, with the
level of the finds and the location of the OSL sample, slightly above the
archaeological unit, where the profile was stronger and resisted the hammering.

sediments were sieved and the excavation was careful, but, once the strata
proved culturally sterile, a faster technique was adopted, as deeper levels were
aimed and the goal was to discover some indicators of human occupation in the
short time available. The situation changed at about 3.3 m deep, starting with
the clay floor no. XIII. At this depth, the excavation reached almost 4 meters in
length. An extra meter added itself because of the oblique stone wall receding
to the north. Several objects commenced to appear together, concentrated in
367

quadrants A4-B4, next to the caveʼs wall. Complete and detailed sieving and
sorting of sediments was reinitiated. A possible context with cultural composition
seemed to take form.
Fig. 225: Four floor plan drawings describing the evolution of the excavation in test
unit X11, in depth. The Chiquihuite Cave.
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MICROFAUNA BONES. About 30 small animal bone fragments, from a variety
of body parts, were found clustered together between A4 and B4 quadrants, at
3.60-3.80 m of depth. They were identified as bat and rodent bones and show
traces of having been partially digested (Fig. 227; APPENDIX 23). They are
probably remains of the stomach content of an owl or other predator. This is
indirect evidence that these levels were once exposed as a cave floor. However,
rodent burrowing is not excluded as a cause.
Fig. 226: Drawing of the stratigraphy on the western profile of the excavation unit X11
in the Chiquihuite Cave.

BURNED PALM PHYTOLITHS. The samples extracted from these layers
revealed 54 phytoliths, containing grasses and palms (Chapter XI, APPENDIX
24). Grasses are from the same category as those in unit 1108, but palms are
restricted to this unit. The interesting part is that some of the palm phytoliths are
369

Fig. 227: Microfauna
bones from unit
1109, trench X11,
Chiquihuite Cave.

burned. The dark colour of the dirt in 1109 suggested, from the very beginning,
the presence of ash. The genus or species of palms could not be specified and
it cannot be known whether it was a local or foreign taxon. Of course, the lack of
detailed palaeobotanical investigations is at fault, but I suggest that those
phytoliths could represent the remains of palm fibres brought to the cave by
people in the form of cordage or basketry from a distant ecosystem.
BEAR BACULUM (PENIS BONE). At 3.30 meters of depth, in the same
reduced space as the rest of the finds, there was a long, needle-like bone with
pointed ends and a smooth, longitudinal ridge on one side (Fig. 228).
Zooarchaeologists from INAH in Mexico City identified it as a baculum (os
penis, or penis bone), belonging to a bear. The genus and species are still
debatable. For now, it is proposed as an American black bear (Ursus
americanum), an animal long extinct in northeastern Zacatecas. However, it
could also belong to extinct short-faced bears, such as Arctodus simus or
Tremarctos floridianus. The bone was relatively well preserved, with some
erosion marks and a broken end.
ANOTHER PENIS BONE? Right next to the bear os penis, discovered at the
same time, there was another curious bone, resembling a rib (Fig. 229;
APPENDIX 23). After many tries, the zooarchaeologists did not agree on its
identification, but discarded it as rib or clavicle of any known species. It was
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finally declared as “unidentified bone”. In my opinion, its shape, morphology and
size make it look like a proper baculum, belonging to a species still to be
defined.

Fig. 228 (above): Bear
penis bone (baculum, os
penis), probably belonging
to an American black bear
(Ursus americanum) or an
extinct taxon from the
Pleistocene. Radiocarbon
age: 27830±150 rcybp.

Fig. 229: A bone, found together with the bear penis bone in the same level, not
satisfactorily identified yet. Its morphological attributes suggest this one may be
another penis bone, from an unknown species.

LIMESTONE FLAKES. Three grey-greenish limestone flakes were found by
sieving, in the same bucket of sediment excavated from the limit between
quadrants A4 and B4, at -3.30-3.40 m of depth (Figs. 230, 231; APPENDIX 19).
They come from the same stratigraphic unit as the penis bone(s) and the
burned phytoliths, about 30 cm above the microfauna remains. Flake ʻAʼ seems
to be a fragmented thinning flake, with parallel edges, platform missing and a
feather termination. It bears two small narrow scars on its dorsal face, probably
from the preparation of the striking platform. Flake ʻBʼ has a dihedral platform,
an impact bulb and flake scars on its dorsal side. Flake ʻCʼ seems to display a
ʻnippledʼ ground platform. They are made of the same raw material as the
limestone artefacts from Dunas and San José de las Grutas. All three show
chemical erosion. Doubts may persist about the human origin of flakes ʻAʼ and
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ʻCʼ, but specimen ʻBʼ is definitely a human-made product. The fact that they
were discovered together and no such material was found in any other
excavated layer in the cave argues in favour of the interpretation that these
objects are real artefacts.
Fig. 230: The three limestone flakes discovered in unit 1009, at the same level and
within the same floor as the bear bone and the burned phytoliths.

VIII.5. Dating
!

Three samples were sent for dating, all coming from unit 1109, where the

flakes, the penis bones and the burned phytoliths were found.
!

All the black specks thought to be charcoal and ash, adhering to the wet

stones extracted from the dark-coloured sandy matrix, were immediately
wrapped in aluminium foil and prepared for AMS dating at the University of
Oxford (sample no. P-32546) (APPENDIX 31). The labʼs final report indicates
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Fig. 231: The three flakes discovered in excavation in the Chiquihuite Cave, showing
the true proportions between them (drawing by Mike Rouillard).

that dating “failed due to low carbon yield”, meaning that the specks were
probably both carbon and mineral (probably manganese), mixed with ash in a
chemically contaminated, leached context.
!

An OSL sample (OSL08) was extracted from the same layer (Fig. 224).

Because of the unstable profiles, only one double sample (two tubes) was
obtained from unit 1109, at 3.30 m deep, on the western profile, close to its
union with the caveʼs wall. The analysis, run at the Luminescence Laboratory in
Oxford (sample no. X4135), offered an interesting result (APPENDIX 34). With
certain reserves, the laboratory announced an initial date of 25,870±2120 B.P.
A further calculation was made posteriorly, taking into account the hypothetical
thickness of the caveʼs roof set at 40 m, based on exterior measurements,
which implies a higher protection from the cosmic rays. The new result, under
these considerations, was 29,180±2570 years of age13.
!

Facing the challenges and doubts raised by these dating attempts, it was

decided to sacrifice the bear penis bone and send it for AMS dating to Beta
Analytic radiocarbon laboratory in Miami, US. A cast of the bone was made
before that. The bone sample (Beta-345055) yielded an astonishing age of
27,830±150 rcybp, calibrating with 2σ (95%) at about 32,000 calBP. The two
dating results matched.
13

Based on a new total dose rate of 1.69±0.12 Gy/ka. Dr. Jean-Luc Schwenninger, personal
communication, May 2013.
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VIII.6. Discussion
!

It is too early to speak of conclusions in the case of the Chiquihuite Cave.

A site that had been seen with skepticism at the start of the investigations
ended providing interesting results and a few arguments for a possible human
occupation prior to the Late Glacial Maximum. The discoveries reported above
may provoke tempting assumptions, but any interpretation has to be made with
extreme caution and only on a hypothetical level, at this stage of the research.
However, the cave proved to be a site with very high potential for the study of
the earliest human occupations and the climate change in Northern Mexico at
the end of the Pleistocene.
!

The scientific, self-critical posture requires the consideration of a few

important aspects. Two dates are not sufficient, of course, as neither are a few
archaeological items. The strata excavated in trench X11 were not consolidated
levels, most of them consisting in loose gravels and more or less stable clayand-sand floors. No hardened floor with speleothem development sealed the
context. The proximity to the caveʼs wall may also suppose certain vulnerability
to infiltrations..
!

Nevertheless, there are facts that cannot be denied. All the

archaeological finds appeared exactly at the same level. No indicators of
“intrusions” existed before reaching 3.3 m of depth, when the finds started to
appear, all clustered in the northern quadrants. No disconformities are visible
anywhere on the profiles, the layers being continuous and consistent all over
the pitʼs surface. No evidence of disturbance, burrowing, holes or cleavages
exists either. Even the presence of the microfauna bones, probably left by
predators, suggest that the clay floor XIII was once exposed and receptive to
natural and anthropic depositions. Burned phytoliths appear in that level and
they are of palms, an exogenous taxon, perhaps brought in by humans. Traces
of ash are visible, as well in the matrix of that stratum, the same stratum that
yielded at least one baculum bone associated with three limestone flakes.
!

Anticipating future and imminent critiques, a few questions come to the

mind: How could a bearʼs penis bone reach the caveʼs ancient floors in the
absence of the any other bear skeletal fragment? If the materials were intrusive,
penetrating from above, how could they all stop exactly at the same level and
within the same floor unit? If that happened, what made several anthropic
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indicators converge in the same reduced place? Finally, the radiocarbon and
OSL dating match, with sufficient precision. One of the dates comes from the
bear bone itself, coincident with the sedimentsʼ age, refuting any claim of
disturbance and intrusion.
!

Based on these facts, I propose the hypothesis that there is incipient

evidence for a pre-Clovis human occupation in the Chiquihuite Cave dating to
about 30-32,000 years ago. A striking possibility which must be tested by future
extensive excavations in the cave.

375

CHAPTER IX
The Pleistocene deposits at the
Ojo de Agua and Agua Dulce localities
!

Two localities yielded proper Pleistocene sediments, whose age was

initially suggested by stratigraphic analysis and later confirmed by direct dating.
Strata contained faunal and floral remains and palaeoenvironmental data
speaking of the climate change and landscape of the latest part of the Ice Age
in the Mexican Tropic. Ojo de Agua and Agua Dulce are neighbouring locations
situated in the sierra, at the southeastern end of the endorheic basin (Figs. 232,
233,). They were catalogued as sites, although their archaeological component
was weak and dispersed, mostly from the Late Holocene, without the expected
contextual and chronological connection with the geoarchaeological and
paleontological discoveries.
!

Surface explorations and profile studies were conducted in both, while

test excavations were done only at Ojo de Agua, where the geological and
paleontological records were better preserved. No artefacts were found in
association with the Pleistocene strata or with the extinct fauna bones. The
radiocarbon and OSL dating of sediments produced unexpectedly old values,
reducing even more the potential of cultural association, although the finds in
the Chiquihuite Cave still give hopes for that. However, the stratigraphic
components and related megafauna remains represent the only integrated
Pleistocene record found so far in our study area and establish a crucial starting
point for future explorations in the quest for the earliest human occupation in the
Northern Highlands of Mexico.
IX.1. Settings and general description
!

Ojo de Agua and Agua Dulce, situated about 8 km apart, are the remains

of ancient springs, ponds and water courses of Late Pleistocene age,
manifesting today as white, carbonate-rich deposits containing extinct fauna
bones (Figs. 234, 235). They are located on the western edge of a narrow high
plain whose northern prolongation ends in a gorge between the Borrada and
Astillero mountains, whose drainage system once fed the basin from the
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southeast. Both sites are located along a geological fault and there were hot
springs in the area during the Pleistocene.

Fig. 232: Google Eart image showing the location of Ojo de Agua and Agua Dulce
within the basin and the survey area. The red arrow marks the situation of the
projectʼs field camp.

!

ʻOjo de Aguaʼ is the local vernacular word in Spanish for “fresh spring” or

“fresh water pond”. This toponymy always refers to places holding active
springs, at least since the arrival of Europeans. A fresh spring existed at the
locality until the mid-twentieth century, when the agricultural activity and
unintended consequences of creating a small dam down the stream terminated
it, causing soil clogging.
!

The carbonate-rich sediments give a characteristic white look to these

places, visible from a distance (Fig. 234). At Ojo de Agua, they were created by
slow accumulation in the low-energy context of a shallow pond fed by a hot
spring. In ancient times, the pond apparently drained northwards through two
creeks, whose modern manifestations surround a hill, northwest of the site, then
converge into a larger arroyo, today called Arroyo Mimbral. This water course
was likely one of the sources of water feeding the lake inside the basin (Fig.
236).
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Fig. 233: Maps showing the situation of the sites in the general landscape. A) Ojo de
Agua in the southeastern end of the endorheic basin. B) Ojo de Agua and Agua
Dulce in the gorge between the mountains. C) Close-up to Ojo de Agua, marked by
the distribution of megafauna localities

!

Ojo de Agua stands at 1948 m.a.s.l., 300 m higher than the paleo-

beaches of the extinct lake in the centre of the basin. Today, it is a small,
shallow depression surrounded by low hills, alluvial fans and gentle slopes,
between the northeastern margins of sierra Borrada and the southern foothills
of sierra El Astillero. The landscape is arid, of semi-desert type, the typical
ecosystem seen elsewhere in the region, on the high, rocky alluvial fans and
terraces: shallow, underdeveloped soils, eroded surface, with a predominance
of desert shrubs (Larrea), Joshua trees and mesquite (Fig. 234). The place is
used by locals under communal property, for goat herding. On the eastern
higher plain, deeper soils are suitable for maize farming. The area is very
eroded and dusty on the surface. The white and yellowish carbonates of
lacustrine and thermal origin are visible all over the place, as a homogenous
colour. They were eroded in a stepped formation. In the centre of the site, there
is a higher area, with more consolidated and better preserved sediments, while

378

the slopes descending towards the two Holocene channels present a terraced
aspect, each step being a remnant of an Ice Age stratum (Fig. 234C,D).

Fig. 234: Ojo de Agua, seen from the west (A) and east (B). Pleistocene deposits
eroded in a stepped formation (C,D).

!

Two important ephemeral water courses define Ojo de Agua, delimiting

the site in the east and west (Figs. 237, 238). They both formed during the
Holocene, cutting through Pleistocene deposits. The gullies and arroyos are
typical formations in arid landscapes. They are “entrenched channels that are
dry most of the year and that flow for only a few hours or days after heavy
rainfall occurs in their associated drainage basins” (Waters 1992: 145). Gullies
are smaller than arroyos and this site has both. They are suitable places for the
study of ancient stratigraphy, as they may dig deep into Quaternary deposits,
exposing archaeological and paleontological materials.
!

The gully is located along the western edge of the deposits, where

sediments meet the lower contours of the hillʼs slope (Fig. 237). It is very narrow
and shorter. It commences as a shallow ditch, within the mapped limits of the
locality and deepens fast, reaching more than 3 m of depth towards the centre,
in the area that yielded most of its megafauna remains. The gully follows a
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sinuous trajectory, for about 150 m of length, before ending abruptly into a short
and deep arroyo through a 6 m tall vertical fall, where a cascade existed in the
past. This short arroyo is more than 12 m deep and its stratigraphy reaches the
Tertiary bedrock, but it lacks relevance for this investigation.

Fig. 235: The Agua Dulce Pleistocene site, general views of the main arroyo with the
Ice Age deposits.
Fig. 236 (right): High-energy
stratigraphy on a profile from
Arroyo El Mimbral.

!

The gully received full

attention during the surface
explorations and the excavation
season. From the beginning, it
revealed its potential through a
significant number of remains of
extinct fauna embedded into
concrete-hard, compacted
sediments. The walls of the
channel were irregular, shaped
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Fig. 237: The gully from Ojo de Agua.
Fig. 238: The eastern, larger arroyo from Ojo de Agua.
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and polished by fast-running waters. The stratigraphy was not clearly visible,
unless the profiles were scraped, due to the homogenising effects of water. The
width of the gully normally ranges between 1.5-3 m, sometimes wider; it almost
closes at places, making access difficult. Its floor descends gradually to the
north, exposing new strata at the base of the profiles. Because of that,
stratigraphic units appearing at 1 m above the floor in the southern part, end at
3 m of height on the profiles in the northern sector. Topographic measurements
showed that, in fact, the strata were horizontal all over the site.
!

The arroyo is situated in the east of the site (Fig. 238). It is wide, up to 30

m in some places. It is a meandering, single-coursed arroyo, with few and
negligible alluvial islands and bars (cf. Waters op. cit: 123-125). Its western
profile is higher, sometimes surpassing 4 m, while the eastern one, adjacent to
the alluvial plain, is usually lower. The trajectory is sinuous, with sharp bends,
but, in the central area of the locality, it runs in parallel with the gully. This arroyo
is, in fact, a branch of the large and deep ephemeral water course coming from
Agua Dulce. On the maps, it bears the name of Ojo de Agua. In the northern
sector of the site, this large channel joins the arroyo section of the gully and
their confluence forms Arroyo Mimbral, which turns west behind the hills and
enters the basin.
!

The two intermittent water courses, the gully and the arroyo, are not

entirely similar in their stratigraphy. Even more, the stratigraphic sequence
visible on the arroyoʼs walls is not alike on the two banks of the channel. This
means that the two Holocene drainages formed over distinct components of the
Pleistocene landscape. The arroyo, in the portion crossing the core of Ojo de
Agua site, apparently dug into the sediments corresponding to the deepest part
of the Ice Age pond, where the income of carbonates from the hot spring was
lower. The lacustrine sediments are visible along the western and southern
profiles of the channel and in occasions on the opposite ones, in the form of
thick, green-olive clay deposits. Meanwhile, the gully formed later than the
arroyo, cutting through the western margins of the pond, where the lacustrine
deposits were shallower, where the influx of carbonates from the hot spring was
more abundant and the cycles of moisture and desiccation were more evident,
due to the reduced depth of the pond at the foot of the hill.
!

The centre of the site, within the triangular area delimited by the

confluence of the arroyo with the gully, is higher in altitude, because the erosion
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was less. In fact, the current surface is represented by exposed Pleistocene
sediments. There is no Holocene sedimentation in this location, excepting the
eastern side of the site, beyond the arroyo, where the stratigraphy shows brown
Holocene deposits and the abundance of maize fields indicates the presence of
soils.

Fig. 239: The remains of the Pleistocene hot spring at Ojo de Agua, in the eroded
landscape (A,B). Travertine blocks were extracted by the locals for construction
purposes (C) and most of the rocks show clear impressions of plants, such as
grasses, oak leaves and wetland sedges (D).

!

The remains of the ancient hot spring appeared in the central-eastern

sector, close to the arroyo and north of the earth cistern (Fig. 239). They
manifest in the form of buried travertine deposits, almost identical to the rock
outcrop at San José de las Grutas. There is no uprising massif cliff at Ojo de
Agua, nothing visible on the surface, but layers of porous, brittle, yellowish
limestone exposed in short profiles by modern disturbance when exploited as
construction stone. Several piles of travertine fragments are scattered around
the place. The rocks were used for the construction of the failed irrigation dam
and also for building a house, now abandoned, on the northeastern terraces
above the site. The carbonates this hot spring provided are not visible in the
sediments exposed by the eastern arroyo, but in the profiles of the western gully
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and in the excavations done on its banks. The travertine is rich in negative
impressions of plants, providing good environmental indicators.
!

Agua Dulce is a similar geoarchaeological and paleontological site, at

2000 m.a.s.l. It lays near the village of the same name, along the rural dirt road
that crosses the sierra. The remains of an ancient hot spring were not identified
so far, but the large and deep arroyo that defines the site presents the
stratigraphic signature of both fast streams and static ponds (Fig. 235). The
relevance of the site resides in the Pleistocene stratigraphy with important
chronostratigraphic markers and the presence of proboscidean remains in the
eroded profiles of the channel. The arroyo is wide, sometimes reaching 40 m,
running along the western margins of an old village founded in Colonial times
around an hacienda. It is a braided channel, with branches, bars and alluvial
islands.
!

The locality, due to its Fig. 240: Well-preserved mammoth molar looted

by the locals at Agua Dulce and donated to this

proximity to the village and the project.
thick deposits of fine clays, was
heavily damaged by human
action. People use to make
bricks from the clay and extract
lime from the carbonate-rich
strata. On the other hand, a
curious behaviour led to the
constant looting of the
paleontological record. Locals
believe that the “giant
bones” (proboscidean remains)
are good for medicine, so they
dig them out, grind them and
prepare beverages for the
supposed healing of a series of
health problems. Also, they sell well-preserved specimens to collectors (Fig.
240). From this point of view, Ojo de Agua showed a better preservation of
bones than Agua Dulce, where we could witness the looting of skeletal remains
that had been documented days before.
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!

Although large arroyo channels cut through the ancient deposits today,

the stratigraphy in both sites contains indicators of low-energy events, ponds,
arid episodes, cycles of fluctuations in moisture availability and rises and drops
of water tables. The final period of the Pleistocene seems to have been marked
by advanced aridity, when megafauna disappeared from the paleontological
record. During the Holocene, erosion acted heavily on the exposed sediments
of the extinct water bodies and the uppermost strata are mostly gone.
IX.2. Surface surveys and the first arguments for the Pleistocene
!

Initially, the explorations focused on the surface reconnaissance and the

stratigraphic observations on the exposed profiles. The main interest was
oriented to the narrow gully in the west of the site and the large arroyo to the
north, with more presence of megafauna bones. At the beginning, less attention
was paid to the arroyo in the eastern sector, as no bones were identified there
and the importance of the stratigraphy on its profiles was not as obvious.
!

Topographic mapping was limited to the central portion of the site,

including the gully (Fig. 241). Bi-dimensional mapping was done for the gully
alone, in order to identify the most significant locations with megafauna (labeled
ʻMFPʼ) (Fig. 242). Transversal cuts were drawn as well, along with two profiles
meant to capture the preliminary stratigraphic observations (Fig. 243). The
entire area and the surroundings of the fossil pond were exhaustively explored,
in search of artefacts and extinct fauna remains. Two concentrations of bones
were identified: one in the small gully and a second one 900 m north, on the
upper course of Mimbral Creek (Fig. 244). All bone fragments received codes,
were photographed, positioned by GPS and documented in situ. Most of them
were extracted, if not strongly embedded in sediments, mainly in order to avoid
future looting. In spite of intensive search along the Ojo de Agua arroyo to the
east, no materials were found associated with the Pleistocene sediments. In the
case of Agua Dulce, detailed investigations of the exposed profiles in the arroyo
revealed several locations with proboscidean bones. No mapping was done at
the site. Geological observations were conducted in order to establish
chronostratigraphic correlations between the two sites.
!

The archaeological record was poor and no diagnostic Paleoamerican

materials were identified. At Ojo de Agua, most of the surface material consisted
385

Fig. 241: Topographic digital models of the gully area from Ojo de Agua (By Ciprian
Ardelean, with Surfer 8).

of flaked stone, mainly white chert and quartzite debitage and small
arrowheads. They used to concentrate in the eastern area, particularly beyond
the arroyo, in the maize fields. A few hearths were also located (F1113, F1115,
F1116a-c), resting upon the exposed Pleistocene sediments (Fig. 245). They
are of the kind found in the rest of the basin, some of which, as shown before,
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Fig. 242: 2D plan of the Ojo de Agua gully, showing the localities with megafauna
remains and the location of the three excavation units.
Fig. 243: Cross-sections along the gully, Ojo de Agua.
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Fig. 244: The two sectors concentrating the localities with Pleistocene fauna remains
at Ojo de Agua site.

Fig. 245: Late Holocene eroded hearths on the surface of Ojo de Agua, built
directly on top of Pleistocene-age deposits.

proved to be only a few centuries old. The potentially young age of these
features is consistent with the type of stone material present at the site. The fact
that the hearths were placed on top of eroded Ice Age sediments is an
argument in favour of the severe erosion of the ancient strata and the minimum
rate of sedimentation during the Holocene. At Agua Dulce, the only find was one
hearth (F1114) that survived to the anthropic deterioration of the archaeological
component, associated with a few chert flakes.
!

However, two flaked stone artefacts drew attention on the surface at Ojo

de Agua. One is a diamond-shaped projectile point made of silicified sandstone
(no. L0805-5594) (Fig. 246). Consistent in size with a dart point (68 x 28.5 x 7.4
mm), its shape and technological attributes are similar to the Desmuke type,
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Fig. 246: The bifacial projectile
p o i n t m a d e o f s i l i c i fi e d
sandstone, discovered on the
eastern banks of the large
arroyo at Ojo de Agua
(drawing by Jaime Castrellón).

Fig. 247: A limestone
tabular nodule with
flaking scars on one
side. Artefact or
geofact? This possible
incipient bifacial
preform was found on
the surface, in
association with the
Pleistocene deposits
on the western bank of
the gully, at Ojo de
Agua, near test unit X9.
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defined for the Late Archaic in southern Texas, US (Turner and Hester 1999:
105). The other object is a tabular limestone nodule with flaking scars and
impact traces on the edges (Fig. 247). It was found a few meters west of the
gully, on the hillʼs slope, an area covered in limestone nodules. The object could
well be a geofact; however, the flake scars seem to indicate intentionality and
the preparation for bifacial reduction or just to ease handling. It is covered by an
iron-rich orange patina. The same patina covers all the stones on the terraces
around the gully, likely due to long exposure to an ancient rising of water tables.
If so, this artefact, bearing evident signs of use as a chopper or heavy scraper,
could be of Late Pleistocene-Early Holocene age. An interpretation that is
difficult to test.
!

After initial explorations, there were several arguments in favour of the

discovery of two proper Pleistocene localities:
a) the remains of extinct fauna were easily identifiable at Ojo de Agua and Agua
Dulce. Mammoth molars, mammoth tusks and horse teeth were time markers
indicating the general macro-interval for the sediments (Figs. 250-253);
b) the stratigraphy had a Pleistocene look: carbonate-rich sediments alternating
with dark organic horizons, travertine layers and thick green bentonite
deposits of lacustrine origin resembled the Pleistocene sequences from the
Basin of Mexico and published sites from Arizona, such as Murray Springs
and Lehner (cf. Haynes and Huckell 2007) (Figs. 254, 255);
c) the “black mat”: the eastern arroyo revealed the stratigraphic sequence of a
deeper portion of the extinct pond, whose homogenous bentonitic silt layers
were sealed by a facies defined by a black compact layer of organic nature
resting on a whiter component rich in calcium carbonates. From the moment
of its discovery, this ʻblack matʼ was supposed identical to the Younger Dryasrelated similar strata found elsewhere, for example at the mentioned Clovis
sites in Arizona, US.
IX.3. Megafauna remains
!

A total of 27 localities with megafauna remains were identified in the

exposed profiles at Ojo de Agua and Agua Dulce together (Fig. 244). Some
localities contained several fragments within an area of a few meters. All
fragments were individually labelled with letters. The finds are small individual
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fragments embedded in the exposed profiles of the channels or eroding out of
them. Thirty-two bone specimens were removed for analysis. Others were left in
place, as they were strongly embedded or too fragmented (Figs. 248, 249).
!

The majority is represented by proboscidean remains, mainly mammoths

(Mammuthus columbi) (Figs. 250, 253). The tusks were always in bad
conditions and never exposed enough to allow extraction and to prevent future
destruction. Most available material consisted of molars and fragments of long
bones. Some finds could be identified in the field, without extracting the material
from the arroyo walls. Other genera of extinct herbivores, such as horse (Figs.
251, 253) and tapir (Figs. 252, 253), were identified, offering a relatively diverse
faunal assemblage (Table 23).

Table 23: Localities with megafauna remains and the identified taxa at Ojo de Agua and Agua
Dulce.

Site

Megafauna
locality no.

Sample

Identified taxon

Ojo de Agua

MFP-03-A

Molar

Mammoth
(Mammuthus columbi)

Ojo de Agua

MFP-06A,B,C

Tooth fragments,
covered in
carbonates

Horse
(Equus sp.)

Ojo de Agua

MFP-07-A

Molar and
fragments of
molars

Mammoth
(Mammuthus columbi)

Ojo de Agua

MFP-05-A

Fragmented
tusks

Mammoth
(Mammuthus columbi)

Ojo de Agua

MFP-05-B

Long bone
epiphisis

Proboscidean

Ojo de Agua

MFP-05C,D,G

Fragments of
large bones

Proboscidean

Ojo de Agua

MFP-05-H

Longitudinal
section of tusk,
embedded

Mammoth
(Mammuthus columbi)

Ojo de Agua

MFP-05-E

Tusk fragment,
embedded

Proboscidean

Ojo de Agua

MFP-08

Tooth fragment

Horse
(Equus sp.)
391

Site

Megafauna
locality no.

Sample

Identified taxon

Ojo de Agua

MFP-06-O

Long bone
epiphisis

Proboscidean

Ojo de Agua

MFP-09

Tusk crosssection,
embedded

Proboscidean
(Mammoth?)

Ojo de Agua

MFP-25

Large bone
fragments

Proboscidean

Ojo de Agua

MFP-26-A

Molar

Mammoth
(Mammuthus columbi)

Ojo de Agua

MFP-26-B

Tooth fragment

Proboscidean

Ojo de Agua

MFP-27-A,B

Molar

Proboscidean
(Gomphothere?)

Ojo de Agua

MFP-27-A,C

Tooth fragment

Horse
(Equus sp.)

Ojo de Agua

MFP-29-B

Large bone
fragments

Proboscidean
(Mammoth?)

Ojo de Agua

MFP-29-C

Tooth fragment

Horse
(Equus sp.)

Ojo de Agua

MFP-30

Molar fragments
and long bone
fragments

Proboscidean
(Gomphothere?)

Ojo de Agua

MFP-31

Well-preserved
left molar

Horse
(Equus sp.)

Ojo de Agua

MFP-32

Fragmented jaw
and teeth

Tapir
(Tapirus sp.)

Agua Dulce

MFP-14-A

Fragmented jaw
and molars

Mammoth
(Mammuthus columbi)

Agua Dulce

MFP-14-B

Tooth fragment

Mammoth
(Mammuthus columbi)

Agua Dulce

MFP-15-A

Molar

Juvenile mammoth
(Mammuthus columbi)

Agua Dulce

MFP-15-B

Molar

Mammoth
(Mammuthus columbi)
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Site

Megafauna
locality no.

Sample

Identified taxon

Agua Dulce

MFP-16-B

Tusk crosssection,
embedded

Proboscidean
(Gomphothere?)

Agua Dulce

MFP-19

Tusk fragment,
embedded

Proboscidean

Agua Dulce

MFP-20

Tusk fragment,
embedded

Proboscidean

Agua Dulce

MFP-21

Molar fragments

Mammoth
(Mammuthus columbi)

Agua Dulce

MFP-22

Molar

Proboscidean
(Gomphothere?)

Agua Dulce

MFP-23

Molar fragments

Mammoth
(Mammuthus columbi)

Agua Dulce

MFP-24

Molar fragments

Mammoth
(Mammuthus columbi)

Agua Dulce

MFP-25

Long bone
fragments

Proboscidean

Both sites are places that contained water, so the convergence of several

animal species at a watering place was expected. The absolute predominance
of mammoths could be biased by the resilience of their bones. The apparent
presence of gomphotheres may indicate relatively mild climate and a forested
landscape, while the tapir may confirm the presence of a warm niche with a
permanent water body. However, the Pleistocene fauna come from many
different strata belonging to very distinct moments in time. The stratigraphic
correlations across the sites are far from clear and the chronological
relationships between taxa cannot be defined yet.
IX.4. The excavations
!

Agua Dulce was not selected for excavations for two reasons. First,

because megafauna appeared at considerable depth on the creekʼs profiles, so
a massive amount of work in a very short time would have been required to
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Fig. 248: Examples of megafauna localities in the Ojo de Agua gully. The first
naturally exposed profile studied at the site (A) revealed the first mammoth molar of
the project. Excavation X10 was placed above the mammoth tusk embedded in the
wall, further north (B). Test unit X9 explored the place where dispersed mammoth
molar laminae had been collected from the surface (C).

reach those levels. Second, because the excavations would have been
exposed to disturbance and looting.
!

Three test pits were excavated at Ojo de Agua, on the profiles of the

western gully (Figs. 242, 256) (APPENDIX 20). The limited budget and the short
time available for the task impeded more explorations. The places with a higher
incidence of megafauna were preferred, so the eastern arroyo was excluded.
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Fig. 249: More Mammuthus columbi remains identified in the Pleistocene deposits.
A) a mammoth molar visible on the surface, strongly embedded in the cemented
sediments, at Ojo de Agua. B) Eroded molar on a high terrace, in the northern sector
of Ojo de Agua. C) A well-preserved mammoth molar at Agua Dulce. This specimen
was looted and destroyed by the locals days after it was marked and photographed.

The northern sector along the Mimbral Creek, where mammoth, horse and tapir
remains were found, was left for future investigations, because it was almost 1
km away from the core area and the stratigraphic correlations with the central
sector were not possible at the time.
!

The excavations and their location followed several goals:

• to expose more buried megafauna remains, on the spots where they looked
more promising on the gully walls;
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Fig. 250: Proboscidean remains from Ojo de Agua. Mammoth remains could not be
directly dated due to lack of oganic content.
Fig. 251: The fossilised tooth of an extinct horse (probably an Equus conversidens)
from Ojo de Agua. The AMS dating run on it did not yield results due to lack of
collagen.
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Fig. 252: The eroded remains of the molar of an extinct tapir (Tapirus sp.), in the
northern sector of Ojo de Agua. Its radiocarbon dating attempt was unsuccessful.
Fig. 253: The Ice Age animals identified so far at Ojo de Agua and Agua Dulce,
Zacatecas (composition by C. Ardelean, after reconstructions by Sergio de la
Rosa).
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Fig. 254: Naturally exposed profiles on the western wall of the gully. The long arrow
helps to indicate the stratigraphic correlation between the two profiles.
Fig. 255: Drawings of the two profiles shown in Fig. 254 and their situation on the
gullyʼs plan. The study of these profiles during the first season of explorations was
crucial for the planning of the excavations at Ojo de Agua.
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• to study the buried stratigraphy and corroborate the preliminary observations
made on the analysis of the exposed profiles;
• to offer a basis for stratigraphic correlations within and between sites;
• to explore the possibility of human presence;
• to obtain samples for paleo-environmental studies;
• to date the stratigraphy and bones at Ojo de Agua by OSL and radiocarbon.

Fig. 256: The excavations at Ojo de Agua. The position of the test units in the siteʼs
landscape.

!

All test pits measured 2 x 2 m. Unit X9 was placed on the western margin

of the gully, on the location of the MFP-07-A megafauna locality. Fragments of
several molars and jaw bones were found on the surface there and the
stratigraphy was clear on the nearby profile of the channel. The purpose of this
excavation was to establish the relationship between the proboscidean remains
and a particular stratum, the “8-9 event” (section IX.5), which was initially
thought to correspond to the Black Mat layer in the eastern arroyo (Fig. 257).
!

Test pit X9bis was placed 9 meters east of X9, on the opposite margin of

the gully. The motivation for a second pit was to observe the stratigraphic nature
of the site towards the centre of the former pond and see if strata changed in
attributes.
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!

Locality MFP-05, in the northern part of the gully, yielded a diversity of

bone materials, including the tusks of two different mammoths, at different
depths, embedded in opposite profiles. Test unit X10 was placed on the eastern
profile of the gully, above the place where a mammoth (MFP-05-G) was buried.
In this sector, the strata to be excavated in the other two pits appeared high on
the profile or were even removed by erosion. This excavation was meant to
continue the exploration beneath the levels reached in X9 and X9bis.
!

The pits reached variable depths: 1.85 m (X9), 1.60 m (X9Bis) and 1.90

m (X10). Unfortunately, no archaeological material was discovered and no bone
fragments were found in the test pits, excepting isolated small pieces. The
fauna remains found on the surface or embedded in the profiles did not reflect
into buried remains. Unit X10 stopped about 90 cm above the level of the
mammoth. The excavation time expired before the desired depth was achieved.

Fig. 257: Excavation unit X9, Ojo de Agua. The images, from various angles, show
the interface of the stratum 909, a strong and weathered carbonate deposit that
expresses an interval of drought around the pond. The arrows indicate circular
depressions, forming a track, probably animal footsteps (young mammoth?). This
carbonate layer, originally thought to slightly predate the Younger Dryas, is now
known to be more than 30,000 years old, thanks to radiocarbon and OSL dating
achieved during this investigation.
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IX.5. The stratigraphy
!

Ojo de Agua and Agua Dulce have the potential to be among the most

important localities for the study of the Pleistocene in the Northern Highlands of
Mexico. Although the stratigraphy is not that deep, the arroyos and gullies cut
down to the Tertiary rocks (limestones and sandstones), probably formed in
lacustrine conditions during the Pliocene, over 3 million years ago. Thanks to
that, some exposed profiles at the two sites reveal the entire geology of the
Quaternary (Fig. 258). The erosion powered by arid conditions had
considerable effects on the area and large vertical portions of the deposits are
gone, while the Holocene sediments were reworked or affected by natural
factors and human activities. In spite of that, this investigation shed light on the
crucial importance of the natural processes that occurred during the
Pleistocene, through at least four important contributions in the fields of
geoarchaeology and paleo-environments:
• the identification of
cycles of continuous
alternation between
humid and more arid
conditions around the
spring and the pond,
combined with
fluctuations (rising
and dropping) of
water tables;
• the definition of a
Pleistocene formation
for the first time for

Fig. 258: Some of the gully profiles at Ojo de Agua cut
down to the Early Pleistocene and Pliocene strata.

northern Zacatecas and the Northern Highlands;
• the identification of at least one chronostratigraphic marker for the Late
Pleistocene, which defines the end of more humid conditions and the
beginning of the arid landscape even before the commonly accepted start of
the Holocene;
• finally, a first framework of paleo-environmental reconstruction for the area.
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!

An important aspect must be clarified. This was archaeological, not a

geological research. A more detailed study of sediments and stratigraphy and a
more complete paleo-environmental reconstruction would have been
accomplished if the investigation had revealed an archaeological component
associated with the Pleistocene strata or with the megafauna remains. In such a
case, a proper geoarchaeological investigation would have resulted as
necessary and justified. Under the circumstances of limited budget and time,
the research gave priority to aspects considered of more relevance. No
Pleistocene archaeological component was discovered, while the direct dating
of sediments showed that the excavated stratigraphic sequences were much
older than expected and, theoretically, out of the range of archaeology (unless
the discoveries in the Chiquihuite Cave suggest something else). In
consequence, only a general analysis was accomplished, with a much more
detailed emphasis on a particular stratigraphic marker that seals the Terminal
Pleistocene formation at both localities (see sections IX.5.a, IX.5.b).
!

The northern section of the gully, transforming into an arroyo, as well as

Arroyo Mimbral to the north, were high-energy drainage channels, whose
stratigraphy is dominated by cobbles and boulders, alternating with low-energy
episodes (Fig. 236). Stratigraphic observations were made only in the lowenergy contexts associated with the extinct pond and the hot spring.
IX.5.a. Ojo de Agua. The gully
!

During the surface explorations, the stratigraphy of the gully was studied

on three separate profiles that were cleaned and evened and whose strata were
labelled, documented and drawn. The first profile was selected at the southern
end of the channel, where the first mammoth molar was found (MFP-03-A). The
second profile, of less relevance, was cleaned a few meters to the north, on the
western bank as well, where another bone fragment was discovered (MFP-04).
The third and most important profile, 3 m tall, was chosen on the western wall of
the gully towards its northern end, at the megafauna-rich locality MFP-05. This
was analysed in detail, described, drawn and sampled (Figs. 254, 255).
!

Strata were numbered from top to bottom. It is important to specify that

the nomenclature of strata during the surface explorations not always
corresponds to the numbers assigned to the stratigraphic units in excavations.
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The entire reddish-brown stratum, mainly of alluvial origin and occupying the
upper half of Profile 1, was labelled as “1” and it was thought to correspond
mainly to non-lacustrine conditions, probably to the accumulation of sediments
after the desiccation of the pond and the installation of an arid climate at the
beginning of the Holocene. Stratigraphic unit 4 looked like a soil ʻAʼ horizon
developed on top of a lacustrine silty sediment of columnar development and
greenish colour (unit 5). Also, it could have been the result of the accumulation
of organic matter in a marshy, shallow pond. It is here where the mammoth
molar was found, towards the base of stratum 5. The stratigraphic correlations
showed that the other mammoth molars, found to the north, on the same side of
the gully at locality MFP-07-A, were in fact eroding out of the same unit 5 and
that strengthened the argument for the placement of the X9 excavation at that
location. Nevertheless, the presence of the mammoth molar on the Profile 1ʼs
stratum 5 could be intrusive. Four large, deep cracks (named A, B, C, D) formed
in the past, under desert conditions, and the molar was associated with one of
them, suggesting that it could have penetrated the strata through a fissure. The
situation would not have been disadvantageous, according to the working
hypothesis. It would have meant that mammoths existed in much younger times
than those represented by stratum 5, ergo post-Younger Dryas.
!

The entire stratigraphy of the gully seemed to consist of a continuous

repetition of cycles, in which lacustrine sediments alternated with marshy or
drier ones. Thicker greenish bentonite strata alternate with thinner black or dark
grey lenses and with whitish carbonate-rich layers. On Profile 1, this can be
appreciated in the fast succession of events depicted by the alternation of 6A,
6B, 7A, 7B units. The sudden and long-lasting drought that once affected the
area is evidenced by the vertical displacement of entire blocks of sediments
between deep cracks.
!

The abundance of small mollusks, particularly tiny bivalves and snails

adapted to moist conditions (Chapter XI; APPENDIX 25), confirms the presence
of a pond, expressed in the green bentonites with columnar development. Such
conditions ceased at times, the pond went shallow and marshy for shorter
periods, the organic matter accumulated on the muddy surface and created the
black or dark grey compact, thin layers rich in organic matter and minuscule
charcoal flecks, probably blown in from wildfires. For reasons far from clear and
associated with causal processes acting at continental or even global levels, the
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water tables oscillated, rising and dropping. That affected the spring, the levels
of the pond and the content of calcium carbonates and humic acids in the
sediments.
!

These processes are visible for the entire extension of the gully, on both

profiles. Darker and lighter strata alternate continuously and that was confirmed
by the test pits. Profile 3, in the megafauna locality MFP-05, complements the
stratigraphy of Profile 1 in depth and confirms the incessant repetition of
moisture/drought cycles. The layers located at the base of Profile 1, due to the
descending floor of the gully and the pronounced erosion of the surrounding
topography, appear in the upper limit of Profile 3. It is worth mentioning that the
sediments on Profile 3 are much richer in calcium carbonates than those on
Profile 1, where most strata were formed in conditions of deeper still waters and
the carbonates manifested more like evaporite horizons on the upper part of
lacustrine deposits, perhaps indicating phases of drying. Profile 3 is situated
closer to the hot spring and the contribution of calcium carbonates, extracted by
deep waters from the limestone bedrock and brought up by the spring, is more
consistent and uniform.
THE “8-9 EVENT”. The most outstanding geological element along the gully is a
stratigraphic marker that can be followed along the channel, before it
disappears in the northern sector due to the erosion that removed the upper
layers of the deposits. It was informally named “the 8-9 event”, after the
numbers of the two strata defining it. Stratum 8 is a dark, almost black
sediment, 10-30 cm thick, of soft texture but compact matrix, apparently rich in
organic matter and mollusks. It lies on top of a hard, well-defined and compact
layer of carbonates (stratum 9), 20-35 cm thick, from which it separates easily
with a trowel or brush (Fig. 259). .
!

Stratum 9 has a very well-defined interface, reminiscent of a once

exposed, weathered surface made of almost pure calcium carbonates. These
carbonates formed on top of a lacustrine layer (stratum 10), deposited on the
bottom of the pond. At some point, the water table levels dropped, perhaps
precipitation diminished; the pond dried out and the spring discharge probably
stopped. The carbonates accumulated on top of the drying muds of the bottom
of the pond and formed a hard crust, producing a bare surface exposed to
elements and eroded by wind and rain water. New conditions were created,
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allowing

the

accumulation of
sediments on top of
the

carbonate

depositʼs surface and
organic matter
concentrated to give
rise to stratum 8.
Probably, that was
during a return to
moist conditions, due
to a rise of the water Fig. 259: In the case of the “8-9 event” in the gully, the
tables or a reactivation darker stratum 8 breaks off easily from the underlying
of the spring. Similar

“caliche” 9. They form a continuous stratigraphic marker
along the gully.

episodes are visible all
over the stratigraphic sequence, but the “8-9 event” is the most important one,
because the component layers are well-formed and suggest a long duration of
the respective phenomena.
!

The carbonate deposit was easily tracked along the gully and served as

a marker for establishing the stratigraphic correlations on a local level. For most
of the time, the working hypothesis was that this “caliche” corresponded in time
and causes to the strong carbonate unit from Dunas and also to the Black Mat
layer in the neighbouring arroyo. They both have the same strong interface that
remained exposed for a long time to atmospheric weathering. The association
of a dark organic layer and a strong calcium carbonate surface seemed also
consistent with the Black Mat on the western profile of the Ojo de Agua arroyo.
The black stratum rests upon a white carbonate-rich layer of marl. In
consequence, during the entire field season and for most of the excavation
season, before the dating results were known, the assumption was that the
strong carbonate layer represented a regional chronostratigraphic marker
corresponding to the Terminal Pleistocene, probably to the Allerød warming
event.
THE ʻALPHAʼ AND ʻBETAʼ EVENTS. Two cyclic events, similar to the one
described above, were identified in the profiles of locality MFP-05, principally on
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Profile 3 (Fig. 254). They manifest as thin layers of grey-greenish muds formed
in shallow pond conditions, alternating with calcium carbonate layers. They
mark fast-developing events of moisture and drought. Both contexts are much
older than the “8-9 event”. The younger, ʻBetaʼ event, appears at about 1.2 m
below stratum 9, which in the case of Profile 3 represents the very top of the
gully. It is formed by at least five stratigraphic units (20 to 24).
!

Event ʻAlphaʼ, older, lies 0.60 m below ʻBetaʼ, consisting of shallower

units of even faster succession. Between them and below, the environment
seemed to have been more stable, with more homogeneous accumulation of
sands and silts in a carbonate-rich matrix. The mammoth remains are well
beneath these strata, at the bottom of the profiles, embedded in sediments that
clearly indicate a lacustrine environment, with green bentonite and less
carbonate income. The presence of the dark layers with organic content
provided additional motivation for the placement of test pit X10 on the eastern
profile, as they promised to yield material for radiocarbon dating.
IX.5.b. The “Atticia Formation” at Ojo de Agua and Agua Dulce
!

At the start of this investigation, there was no Pleistocene stratigraphic

formation defined for the Quaternary of northern Zacatecas. According to the
geological terminology, a formation is the fundamental stratigraphic unit, “a
distinctive body that may be a homogenous stratum or an assemblage of
heterogeneous strata that are differentiated from overlying, underlying, or
adjacent formations on the basis of physical appearance” (Waters op. cit.: 66,
68). The boundaries of a formation are “defined by changes in the physical
character of the strata” and, although variable in thickness and regional
extension, they should be traceable beyond the limits of a particular site (idem).
!

This thesis proposes that a proper Pleistocene Formation can be defined

at Ojo de Agua and Agua Dulce. The arroyo commencing at the second site and
ending in the eastern sector of the first one reveals stratigraphic attributes that
provide elements for the definition of a formation and chronostratigraphic
markers that apparently correspond to an episode of aridity during the Terminal
Pleistocene.
!

The stratigraphic observations made on a portion of the eastern arroyo at

Ojo de Agua led to the preliminary proposition of the first Pleistocene formation
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for the region of the northeastern Zacatecas desert, the Atticia Formation.14 The
lithostratigraphic unit meets the criteria required for a formation: it is visible from
a distance as an integrated stratigraphic unit, it stands out in the landscape by
its colour, thickness and texture, it is visibly different from the surrounding
stratigraphic units, its formation processes and morphology are distinct from
those defining the underlying and overlying strata. Additionally, as an initial
chronological clue, it contains all the extinct fauna remains presented above.
This last aspect is more evident at Agua Dulce than Ojo de Agua (Fig. 262).
!

In the lower part, the formation is preceded by high-energy events,

clearly distinguished stratigraphically in the deeper parts of the channel at both
sites, in the form of compact accumulations of rounded pebbles and cobbles
that represent a fast-running creek bed. In the upper part, the overlying strata
are confused and complex laminated sediments of brown-reddish colour with
some pedogenic manifestations; clearly a dry land, at least partly corresponding
to the Holocene period (Fig. 262). In consequence, the Formation represents a
humid phase with a still water body.
!

The formation has a few components:

THE BENTONITE STRATUM (X-4). This is the main member of the formation,
the most visible and uniform (Figs. 260, 261, 262). The bentonite is basically an
absorbent aluminium phyllosilicate, an impure clay consisting mainly of
montmorillonite. This sediment is identical to the green clay lacustrine
sediments mentioned so many times in literature for the Basin of Mexico, in
relationship to the discoveries of mammoths and Pleistocene sites (cf.
APPENDIX 1, Chapter I). Such sediments usually originate in the weathering of
volcanic ash and accumulate as fine deposits on the bottom of still water bodies
where it arrives by alluvial and eolian means. In this case, the parent source
(the ash) is unknown. Of the three existing types (based on sodium, calcium
and potassium), the Atticia Formation contains a calcium bentonite.
!

This member is the remnant of the deepest part of the pond at Ojo de

Agua. A similar water body existed at Agua Dulce. It presents a strong columnar
development with a very compact matrix. The colour is predominantly light grey,
greenish or olive (Munsell codes Gley 2 5/5BG, 5Y 4/1, 4/3). It contains many

14

Named after my daughter, Angela Atticia.
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particles of calcium carbonate and quartz crystals, as well as water mollusks.
The stratum is thick, up to 2-3 m. It is visible on both profiles of the channel at
Ojo de Agua and over most of the surface of Agua Dulce. The spatial extension
of the formation has not been mapped yet.
Fig. 260: The western profile of the large arroyo from Ojo de Agua, in the core of
the site, showing the position of the “Black Mat” in the stratigraphy, above the
bentonites and below probable Holocene sediments.
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Fig. 261: The “Black Mat” deposit within the Pleistocene Formation from Ojo de Agua,
eastern arroyo. Different images of the western profile (same as Fig. 260), where the
strange stratum manifests continuously for over 100 m in length.
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Fig. 262: The Pleistocene (Wisconsin) formation at Ojo de Agua (top) and Agua Dulce
(bottom). The formation rests on a high-energy event, perhaps from Early Wisconsin
or Late Sangamon, and is topped by a paleosol, which contains the burned willows
layer at Agua Dulce (Fig. 264) and occupies the same stratigraphic position as the
Black Mat.
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Fig. 263: The paleosol topping the Late Pleistocene Formation at Ojo de Agua and
Agua Dulce. The high-energy event that hypothetically predates the Wisconsin stadial
(Sangamon age?) is visible in the lower left corner. Fig. 264 (below): The charcoal
layer within the paleosol at Agua Dulce, identified as willows. Age: 12,500±50 rcybp.

411

THE CALCIUM CARBONATE BED (X-3). This is not a proper member of the
formation, but a localised bed that appears only sporadically in profiles. It is
more evident in the central sector of Ojo de Agua, forming on the upper
interface of the bentonites and underlying the black layer X-2 (the supposed
ʻBlack Matʼ) (Fig. 261). Its origin is more likely as evaporite, corresponding to
the drying of the pond and the temporary exposure of the clays to the
atmosphere. On the other hand, a rise of water tables could have contributed
calcium carbonates to the upper layers of X-4. Weak or absent in places, it is
strongly associated with the ʻblack matʼ layer (X2). Its thickness varies between
20 and 40 cm. It tends to be compact and resistant, with a defined interface,
although less hard than the caliche horizons from the gully and Dunas.
THE SOIL HORIZON. At some places, the bentonite is topped by a dark diffuse
layer, apparently representing a soil development, visible at both sites (Figs.
262, 263). No specific analyses were done on this stratum so far, while the
dating attempts on organic components, by the conventional radiocarbon
method, failed to yield results (section IX.6). As it formed directly on top of the
green stratum, from which it does not separate by any unconformity or erosion
horizon, it was considered appropriate to include it in the same formation. It
probably corresponds to drier conditions when the water levels of the pond
dropped or the water bodies dried out and pedogenetic processes acted upon
the surface.
THE ʻBLACK MATʼ (X-2). This is a localised member of the formation, found
only in the central-eastern sector of Ojo de Agua and not identified at Agua
Dulce. Hypothetically, due to strong physical similarities, this was considered a
local manifestation of the Younger Dryas-related ʻblack matʼ from Murray
Springs and other archaeological sites in Arizona. It is a completely black layer,
about 10-15 cm thick, with granular or blocky texture. It manifests as a
continuous layer which extends for only about 100 m on the western profile of
the arroyo, in the central area of the site (Figs. 260, 261). A full discussion,
details and analyses results about the ʻblack matʼ are provided in Chapter X (cf.
APPENDICES 26, 27, 28, 35).
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THE BURNED WILLOWS BED. At Agua Dulce, on the eastern wall of the
arroyo, close to the access path from the village, there was a localised, thin bed
of charcoal lying on top of the bentonite member (Fig. 264). Its stratigraphic
position, as a last event manifested in the Atticia formation, corresponds to the
Black Mat and the soil horizon. It consists of relatively large fragments of burned
wood. Its extension is unknown and it was revealed only locally, by cleaning a
1.5 m wide portion of a dust-covered profile. The laboratory analysis showed
that the charcoal was of water willows (Salix sp.; APPENDIX 21). The presence
of this genus of tree is consistent with the aquatic environment suggested by
the lacustrine sediments. The charcoal was radiocarbon dated by AMS (Oxford.
no. OxA-27074, -27075). The two samples yielded basically the same date:
12,550±50 and 12,600±50 rcybp (APPENDIX 31). Calibrated with INTCAL09,
an age of 14,500-14,800 calBP was obtained, which is consistent not with the
Younger Dryas, but with the Bølling-Allerød warming phase.
IX.5.c. The stratigraphy in the excavations
!

The three test pits confirmed the stratigraphic observations made on the

naturally exposed profiles. The clean, fresh profiles obtained by excavation, with
much more defined stratigraphic contacts, coincided with the sequences
described on the gully walls. The numbers labelling the strata in the southern
half of the channel coincided with those assigned to the excavated layers. This
aspect was easier to appreciate in the southern pits, where stratigraphy,
corresponding to more recent times during the Pleistocene, was simpler. In the
northern pit (X10), the stratigraphy was more confused on the gullyʼs wall
(Profile 3) and far more clear and easy to interpret in the excavation.
TEST PIT X9 (Figs. 265, 266). The few small mammoth tooth fragments found
in stratum 905 confirmed that the proboscidean molars originally discovered on
the surface in that place had eroded out of this layer, which is the same as
stratum 5 identified on Profile 1, where the first mammoth molar had been
discovered at the beginning of the research. This is a thick layer of fine-particle
mud, rich in calcium carbonates, with columnar development indicating
deposition in water. It presents visible pedogenic effects, suggesting that the
place had lost the water cover and the sediments got exposed to elements. Its
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upper part developed incipient soil horizons (904, 903). Maintaining the working
hypothesis that the “8-9 event” was the Black Mat associated with the Younger
Dryas cooling event, there was an intriguing possibility to confirm the survival of
megafauna after the end of the Pleistocene. A few molar laminae - part of those
recovered on the surface at locality MFP-07-A (Fig. 248B) - were the only faunal
remains discovered in excavation at Ojo de Agua. For stratigraphic correlations
and the testing of a hypothesis, they could have been sufficient.

Fig. 265: Excavation unit X9, Ojo de Agua; photographs of profiles west and south.

!

There are two black layers working as potential stratigraphic markers in

this test unit: 906 and 908. The first one, at 0.70 m deep, was a diffuse, dark,
sandy layer, with lenses of greenish mud, likely formed in conditions of a moist
or shallowly flooded surface. It is branched into alternations of organic and
carbonate lenses and contains charcoal flecks. The second one (908), at 1.20
m, corresponds to stratum 8 on Profile 1 and it was thought to represent a local
manifestation of the Black Mat. The excavation showed that it was similar in
attributes to the one in the profile, but different from the layer in the arroyo. The
differences were attributed to the topographic position, as the arroyo profiles
captured the deep section of the pond, while the excavations were set on its
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shore. The two dark layers are separated by 907-907B, a white silty stratum
dominated by carbonates.
Fig. 266: Excavation unit X9. Drawings of profiles.

!

Black layer 908 rests upon the strong calcium carbonate stratum 909,

from which it separates easily, even with a brush. This layer represents an
episode of drought, as suspected from surface observations. Again, like the
similar deposit from Dunas, its surface shows signs of prolonged exposure.
There are micro-channels, cracks and holes, probably carved by wind or
running water from sporadic showers. The surface of the layer was probably
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soft and muddy at times. A series of small, circular depressions, disposed in a
northwest-southeast track, could be interpreted as animal footprints (Fig. 257).
TEST PIT X9BIS (Figs. 267, 268). The stratigraphy replicates the sequence
from X9, but, in spite of the closeness between the two pits, the layers are more
diffuse, with less obvious boundaries between them. The dark layer (9B08) is
present here, as well, on top of the weathered carbonate deposit surface
(9B09). The sediments at this location, at 9 m from X9 towards the centre of the
pond, were likely affected by different formation processes than closer to the
shore.
TEST PIT X10 (Figs. 269, 270, 271, 272). The stratigraphy is simple: a
continuous succession of black and white layers, indicating a long sequence of
cycles. Periods of moisture alternated with episodes of drought. The
stratigraphic correlations made along the gullyʼs profiles and between the test
pits showed that stratum 8 (which appears at the bottom of the first two pits)
actually missed from X10, because it would correspond to levels that had been
removed by erosion. There is also a possibility that stratigraphic units
1002-1003 correspond to the “8-9 event”. In consequence, the profiles of X10
capture an older stratigraphy and contain strata that are not represented in the
other two excavations.
!

The light-coloured layers are more abundant in calcium carbonate and

mostly made of it, probably under the influence of the hot spring located at a
closer distance to the northeast. Their texture is more porous and the
consistency is brittle. The matrix of these layers contains tubular channels and
carbonate concretions, mostly the result of vegetal matter trapped by the muds
flowing around the spring. Strata like 1005B and 1008 contain laminated
depositions of such carbonate concretions that reveal recognisable impressions
of plants. They probably correspond in time to the formation of the travertine
deposits around the hot spring, but this is only a supposition awaiting
verification by direct dating of the travertine layers. The dark-coloured layers, so
much more abundant than in the other stratigraphic sections, are very thin,
hardly surpassing 5 cm. Their matrix is blocky and the basic colour is green or
grey. Sporadic charcoal flecks are visible in them.
416

Fig. 267 (top): Excavation unit X9bis, Ojo de Agua; images of the northern profile.
Fig. 268 (bottom): Excavation unit X9bis, Ojo de Agua; profile drawings.
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Fig. 269: Excavation unit X10, Ojo de Agua. Photograph of the eastern profile, at
the end of the exploration.
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Fig. 270 (top): Excavation X10, drawing of the eastern profile.
Fig. 271 (bottom): Excavation X10, profiles north and south.
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!

The stratigraphy in X10 indicates that, in times preceding the drought

marked by the hard carbonate deposit, the local climate and the moisture
regime were unstable and changed rapidly, in fast-succeeding cycles. The
causes cannot be established at this point of the research, but several factors
are suspected: fluctuations in precipitation, changes in the flow of the spring
and the drop and rise of water table levels.

Fig. 272: Excavation X10; drawings of profiles north and south.

IX.5.d. Correlations
!

Stratigraphic correlations were limited to the central sector of the site,

between the gully and the arroyo. The Mimbral Arroyo area, where important
fauna remains (mammoth, horse, tapir) were discovered on the eroded terraces
above the deep channel, could not be correlated with the central sector
because of the limited time available. Within the gully, correlations were easy to
make, following the strata on the exposed profiles and placing excavations on
strategic locations.
!

As no intermediary test pits could be opened between the gully and the

eastern arroyo, the correlation of strata was more difficult, because the
stratigraphic sequences were different. The cycles of moisture and drought so
well reflected on the margins of the pond, at the base of the western hill, did not
affect the strata exposed on the arroyo walls, where the Pleistocene water body
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was deeper and felt less influence from the fluctuating cycles. A methodological
decision was made in order to establish a hypothetical correlation between the
two channels, employing compared topographic measurements of the
interfaces of distinctive stratigraphic markers. Using a Topcon total station, laser
beam measurements were taken directly on the profiles from several stations
placed successively on the eastern margins of the gully and the arroyo. The
markers where the interface of the carbonate deposits and the dark layer for the
gully, and the supposed Younger Dryas Black Mat in the case of the arroyo. The
working hypothesis was that the strata deposited evenly and horizontally all
over the site. The measurements, referred to the siteʼs datum, showed that, in
fact, the two stratigraphic layers were lying at the same altitude (APPENDIX 5).
Radiocarbon and OSL dating of sediments were expected to confirm or deny
this relationship.
!

!

IX.6. Dating!
!

A total of 28 samples from Ojo de Agua and Agua Dulce sites were

submitted for dating, processed by three methods (conventional radiocarbon,
AMS and OSL) in three different laboratories (Table 24; APPENDIXES 29, 31,
34). So, the Pleistocene deposits were subject to the most important dating
effort within this doctoral project.
Table 24: Radiocarbon and OSL dating at Ojo de Agua and Agua Dulce.

Site

Context
of the
sample

Laboratory
(Method)

Sample no./
type

Results

Ojo de Agua

Ojo de Agua

Calibrated
age
(INTCAL09)
95.4%, 2σ

MFP-07A

Zürich
(AMS)

- / Mammoth
molar

Failed
due to
lack of
collagen

-

MFP-31

Zürich
(AMS)

- / Molar of
extinct
Equus sp.

Failed
due to
lack of
collagen

-
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Site

Context
of the
sample

Laboratory
(Method)

Sample no./
type

Results

Calibrated
age
(INTCAL09)
95.4%, 2σ

Ojo de Agua

MFP-32

Zürich
(AMS)

- / Molar of
extinct
Tapirus sp.

Failed
due to
lack of
collagen

-

Ojo de Agua

MFP-07A

Oxford
(AMS)

P-32556 /
Mammoth
molar

Failed
due to
lack of
collagen

-

Ojo de Agua

MFP-32

Oxford
(AMS)

P-32557 /
Molar of
Tapirus sp.

Failed
due to
lack of
collagen

-

Ojo de Agua

Black Mat,
Arroyo

Oxford
(AMS)

P-32548 /
sediment of
the black
mat

Failed
due to
low
carbon
yield

-

Ojo de Agua

X10, unit
1006

Oxford
(AMS)

P-32549 /
sediment of
dark organic
layer

Failed
due to
very low
organic
content

-

Ojo de Agua

X10, unit
1006
(replica)

Oxford
(AMS)

P-32550 /
sediment of
dark organic
layer

Failed
due to
very low
organic
content

-

Ojo de Agua

X10, unit
1009

Oxford
(AMS)

P-32552 /
sediment of
dark organic
layer

Failed
due to
low
carbon
yield

-

Ojo de Agua

X10, unit
1013

Oxford
(AMS)

OxA-X-2492-40 /
sediment
and charcoal
from dark
organic layer

31,400
±1200
rcybp*

33620 39,300 calBP

(high
degree
of
doubt)
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Site

Context
of the
sample

Laboratory
(Method)

Sample no./
type

Results

Ojo de Agua

Calibrated
age
(INTCAL09)
95.4%, 2σ

X9Bis,
unit 9B08
(supposed
black mat)

Oxford
(AMS)

OxA27076 /
sediment
from the
dark layer
above
caliche

32,030
±370
rcybp

35,250 37,550 calBP

Ojo de Agua

X9, unit
906 (first
dark layer)

Oxford
(AMS)

OxA27107 /
sediment
and low
charcoal
content

31,000
±550
rcybp

34650 36500 calBP

Ojo de Agua

X10, unit
1021

Oxford
(AMS)

OxA27108 / dark
organic layer
at the
bottom of
the pit

39,500
±1200
rcybp

42,000 45,600 calBP

Ojo de Agua

X9, unit
908
(supposed
black mat)

INAH
Mexico City
(conv. C14)

PACPAN-08
/INAH/ sediment

Failed
due to
not
enough
organic
material

-

Ojo de Agua

X9, unit
906 (first
dark layer)

INAH
Mexico City
(conv. C14)

PACPAN-09
/INAH/ sediment

Failed
due to
not
enough
organic
material

-

Ojo de Agua

X10, unit
1021

INAH
Mexico City
(conv. C14)

PACPAN-10
/INAH/ sediment

Failed
due to
not
enough
organic
material

-

Ojo de Agua

X10, unit
1013

INAH
Mexico City
(conv. C14)

PACPAN-06
/INAH/sediment

Failed
due to
not
enough
organic
material

-

423

Site

Context
of the
sample

Laboratory
(Method)

Sample no./
type

Results

Calibrated
age
(INTCAL09)
95.4%, 2σ

Ojo de Agua

X10, unit
1019

INAH
Mexico City
(conv. C14)

PACPAN-07
/INAH/ sediment

Failed
due to
not
enough
organic
material

-

Ojo de Agua

Arroyo
profile,
X-2, Black
Mat

INAH
Mexico City
(conv. C14)

PACPAN-05
/INAH/ black mat
sediment

FAILED
due to
low
organic

-

Ojo de Agua

Arroyo
profile,
soil
horizon

INAH
Mexico City
(conv. C14)

PACPAN-11
/INAH/ sediment

Failed
due to
not
enough
organic
material

_

Ojo de Agua

Arroyo
profile,
soil
horizon

INAH
Mexico City
(conv. C14)

PACPAN-12
/INAH/ sediment

Failed
due to
not
enough
organic
material

_

Agua Dulce

Arroyo
profile,
soil
horizon

INAH
Mexico City
(conv. C14)

PACPAN-13
/INAH/ sediment

Failed
due to
not
enough
organic
material

_

Agua Dulce

Arroyo
profile,
burned
willows
layer

INAH
Mexico City
(conv. C14)

PACPAN-14
/INAH/ charcoal of
burned
willows

Suspen
ded

_

Agua Dulce

Arroyo
profile,
burned
willows
layer

Oxford
(AMS)

OxA-27074 /
willow
charcoal

12,550
±50
rcybp

14200 15150 calBP

Agua Dulce

Arroyo
profile,
burned
willows
layer
(replica)

Oxford
(AMS)

OxA-27075 /
willow
charcoal

12,600
±50
rcybp

14500 15200 calBP
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!

Site

Context
of the
sample

Laboratory
(Method)

Sample no./
type

Results

Ojo de Agua

Calibrated
age
(INTCAL09)
95.4%, 2σ

X9, unit
910,
below the
caliche

Oxford
(OSL)

X4128,
X4129 /
sediment

32,110±
3570 BP

*

Ojo de Agua

X10, unit
1017,
carbonate
layer

Oxford
(OSL)

X4130,
X4131 /
sediment

FAILED

lack of grains

Ojo de Agua

Profile 3,
locality
MFP05,
near the
deepest
mammoth

Oxford
(OSL)

X4132,
X4133 /
sediment

6,700±
1370
BP*

not reliable

The results were intriguing and partly disappointing. As one can

appreciate, most samples failed to yield results. In spite of the dark and organic
look of the sediments, the majority of the samples from such contexts (although
collected in excess of 1 kg each) did not provide sufficient organic matter for the
conventional radiocarbon method and not even for the AMS procedure that
requires much less datable material. The CaCO₃ content was so high in the
submitted samples, that most of their volume vanished after the pre-treatment
process. The dark colour of the sediment lenses in the excavations was rather
caused by mineral content than abundance of organic matter.
!

None of the megafauna bone samples yielded collagen for dating. Even

before knowing the results for the sediments, such a situation already
suggested the extreme age of the specimens. The dating of strata pushed the
radiocarbon method to its limits. It was a real surprise when the Oxford results
showed that the entire stratigraphy excavated at Ojo de Agua was in fact older
than 30,000 years. The laboratory warned that all dates for sediments had been
obtained from humic acid fractions, which is considered a potential contaminant
(cf. APPENDIX 31). The OSL method (Fig. 273) provided rather poor results,
due to the absence of quartz grains. One sample failed completely (from
excavation X10) and another one, associated with the deepest level in the gully
that contains mammoth bones (loc. MFP05), resulted unreliable (with an
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anomalously young age), as the sample, poor in quartz as well, only allowed a
single multigrain aliquot analysis (cf. APPENDIX 34). However, the dating of the
unit 910 (the matrix of the caliche) indicated an age in excess of 32,000 years,
which is consistent with the AMS result for stratum 906 (Oxa-27107), above it
and slightly younger.
!

Apparently, there is no chance at all for any stratum along the gully to be

contemporaneous with the Younger Dryas, not even with the Late Glacial
Maximum (Fig. 273). The mammoths from Ojo de Agua are then very old,
mostly from the first half of the Wisconsin stadial.

Fig. 273: Composition showing the relationship between the OSL and AMS dates at Ojo
de Agua.

IX.7. Palaeoenvironmental data
!

Such data was obtained from three types of samples: phytoliths,

mollusks and negative impressions of plants in travertine. Space does not allow
a full discussion of this aspect here (see Chapter XI; APPENDICES 24, 25).

426

!

Phytolith samples were extracted from all excavated layers at Ojo de

Agua, but the project only afforded the analysis of five of them. Of those, only
two yielded phytoliths. None of the ʻblack matʼ samples, nor the thick black layer
X-2 in the arroyo, nor stratum 908 yielded any phytoliths. Only the stratigraphic
units 906 and 1006 contained a few specimens. The interesting part is that both
are completely dominated by woody taxa, with very little presence of grasses,
indicating a forested environment for a time now known to be 32-35,000 years
old. The prepared slides confirmed the presence of burned material, consistent
with the macroscopic identification of charcoal in the dark-coloured strata and
somehow contradictory with the rather surprising relative lack of charcoal and
organic material alleged by the radiocarbon laboratories.
IX.8. Discussion
!

Several discussions have already been developed in this chapter and

only a brief conclusion is probably appropriate at this point. Ojo de Agua and
Agua Dulce remain only as paleontological, palaeoenvironmental and
geological localities with very high potential. No cultural material has been
identified in association with the megafauna remains or in the excavated strata.
The excavations realised along the gully at Ojo de Agua provided weak
information, in general, and the age of their layers turned out to be
unexpectedly old, almost at the limits of the radiocarbon methods, also
supported by one successful OSL measurement. The lowest strata in the gully,
much more compacted and presenting strong high-energy events, are probably
of Early Wisconsin or even Sangamon age. The bottom of test pit X10 reached
sediments that formed over 40,000 years ago, meaning that the mammoth still
buried almost 1 m beneath must be much older. In consequence, from that level
down the probabilities of discovering any cultural material vanish.
!

However, the investigations provided valuable paleo-environmental

information and, particularly, discovered important stratigraphic markers of the
Terminal Pleistocene. This systematic exploration discovered the first geological
indicators for the end of the Ice Age in Mexico, speaking of the natural
processes developed during the Bølling-Allerød-Younger Dryas interval at the
Tropics. A topic that forms the subject of the next chapter.
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PART D

Syntheses, interpretations, conclusions
!
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CHAPTER X
The Younger Dryas and the Black Mats
!

The Younger Dryas cooling event was the last cold pulsation at the very

end of the Pleistocene. It manifested in a variety of forms in the climatological
and geological record around the world, with different intensity. In the first part
of this chapter, three important implications of this climatic reversal are
presented and discussed, as postulates. They are: 1. the Younger Dryas was a
global event which manifested all over the planet, but its traces are not uniform
and it can only be identified through different proxies, according to altitude,
latitude and longitude; 2. the Younger Dryas should be considered as a main
argument in the definition of the border between the Pleistocene and the
Holocene; 3. Younger Dryas was a significant climatic anomaly with major
effects on the environment and human societies, around the globe. The second
part contains a discussion of the so-called “Black Mats”: dark beds of organic
sediment formed in spring-related conditions and supposedly linked causally to
the environmental changes that came with the cooling episode. Descriptions
and analyses of a particular form of Black Mat discovered at Ojo de Agua are
included in the third part.
!

This topic is relevant for the main discussions of this thesis, because that

climate reversal was a fundamental step within the transformations witnessed
by the environment and culture during the Transitional period. And also,
because the search for the Younger Dryas in Mexico was an important aim of
this investigation.
A. The Younger Dryas
X.1. Definition, characteristics and chronologies
!

The Younger Dryas interval takes its name from a small flower, Dryas

octopetala (“mountain avens”, Rosaceae family): a botanical marker for this
period in the Ice Age tundra environments of the Scandinavian Peninsula,
where the climatic reversal was first recognised (Mercer 1969) (Fig. 274). It
cannot be understood outside the context of a fast series of climatic changes
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that precipitated at the end of the
Pleistocene, on the basis of a yet poorly
explained combination of factors. It
presaged the establishment of the
current interglacial panorama known as
the Holocene.
!

For northwestern Europe, a five

thousand years long sequence is called
by some authors The Last Termination,
developing roughly between 15,000 and
10,000 years ago (Wohlfarth 1996)
(Table 25). It comprises an alternation of
cooling and warming events: Oldest
Dryas, Bølling, Older Dryas, Allerød,
Younger Dryas, Preboreal and Boreal.
They can be organised among the Late
Weichselian Substage and the Early
Flandrian Substage. The first one
contains mainly the Bølling warming
period (13,000-12,000 rcybp), the Older

Fig. 274: Dryas octopetala, or the
mountain avens; the small alpine-arctic
flower whose name became worldwide
famous as indicator for cold climates in
the paleo-environmental records
(modified from www.foter.com)

Dryas cooling (12,000-11,800 rcybp), the Allerød warming (11,800-11/10,900
rcybp) and the Younger Dryas, as the last major and abrupt cooling phase
(10,900-10,000 rcybp). The second substage includes the Preboreal
(10,000-9,000 rcybp) and the Boreal (9,000-8,000 rcybp), both already part of
the Early Holocene (Walker 1995). Of these, the Younger Dryas stands out as
the most mysterious environmental change of the last geological times,
triggered by still debated causes and manifested in unique ways in the climatic,
biotic and archaeological records.
!

It was preceded by an abrupt warming period, the Allerød, following the

anterior Older Dryas cold peak. As stressed by Mercer (op.cit.: 227), both the
Allerød warm interval and the Younger Dryas climate reversal must be
understood and analysed together, as part of a single major ʻAllerød oscillationʼ.
The Allerød was first identified in North Zealand, Denmark, in 1901 and it is
characterised by an absolute preponderance of trees in the pollen records, but
also areas covered by open tundra environments with herbaceous plants
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(Iversen 1953). The accepted radiocarbon ages for the Allerød vary widely and
use to fall between 11,880±340-10,830±200 rcybp (idem: 10). This warm
interval seems to have been associated with droughts in different parts of the
world, as the ʻClovis Droughtʼ defined by Haynes (1991: 441) for the
archaeological site of Murray Springs, Arizona, where a severe lack of
precipitation and a sudden drop of water tables occurred at 11,200-10,700
rcybp. As explained a couple of decades ago, “there are two major steps of
warming. Step 1 is centred near 13 ka BP and leads into the Bølling-Allerød
warm period (which contains a minor glacial re-advance, the Older Dryas). Step
2 is centred near 10 ka BP and leads into the Preboreal warm period,
representing the earliest Holocene” (Berger 1990: 220). The sudden cooling
event discussed in this chapter falls right between these two warming periods.
Table 25: The sequence of the Terminal Pleistocene and Transitional, together called by some
authors “The Last Termination”, as employed in the Old World (after Walker 1995, Wohlfarth
1996).
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!

The Younger Dryas was usually seen as “(...) a well-established

phenomenon of western Europe manifested by glacial and vegetational
reconstructions” (Wright 1989). Often referred to as “a severe cold spell”,
“climate catastrophe”, “the most impressive of the deglacial climatic excursions”
or “the Big Freeze” (Berger op. cit.), the Younger Dryas was a unique
phenomenon in the climatic, biotic and cultural history of the Pleistocene that
presumably caused significant changes in the aspect of the planet. The
deglaciation process suddenly stopped for a few centuries at the onset of this
climatic reversal. Although short-lived and abrupt, the episode was intense and
the temperatures dropped significantly (Harvey 1989). The principal attributes of
the period were properly summarised by Moore and Hillman in one of the best
definitions of the event as a global manifestation (1992: 483).
!

Berger (op. cit.: 219-220) complemented this image with a succinct

definition that yielded more clarity for the understanding of the climatic and
archaeological relevance of this sudden glacial pulsation:
!

The Younger Dryas took Scandinavia and northwestern Europe back to almost

!

glacial conditions, after it had approached present-day warmth. At the

!

Allerød-Younger Dryas transition, 11000 years ago, temperature dropped by

!

5-6ºC within less than two centuries, perhaps in decades, and the total

!

temperature drop was more than 8ºC and as much as 15ºC. The Big Freeze

!

lasted only a few centuries, but, combined with the following rapid warming, it

!

may have had catastrophic results for the biosphere.

!

There are debates among scientists on whether this episode was a

simple, normal glacial reversal or an anomalous phenomenon caused by a
complex combination of factors never documented before or after, during the
Quaternary era. Broecker (2006: 1147) defined the Younger Dryas as a unique
phenomenon, when the atmosphereʼs methane content dropped from 680 to
460 parts per million, something that must have been triggered by “a freak
event”, not by anything common to each glacial termination.
!

The main precipitation signature of the Younger Dryas provoked divided

opinions and it seems to depend on the latitudes and longitudes considered.
Most case studies indicate cold and drier conditions. The possible internal
phases or subdivisions of the period are still poorly studied. For northern
Europe, Walker (2005: 71) suggests a first cold and arid part (11000-10,800
rcybp) and a second warmer and moister phase (10,500-10000 rcybp), insisting
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on the fact that the phenomenon had particular, zonal variations and it was not
a homogeneously expressed event.
!

Several expressions are employed for the episode in discussion:

“Younger Dryas cooling event”, “Younger Dryas glacial readvance”, “Younger
Dryas climate reversal”, “Younger Dryas chronozone”, “Younger Dryas
chronoboundary”. Peteet (1995) considers that the term “chronozone” is the
most appropriate, “because it is only through the C¹⁴ chronology that we may
correlate vegetational and climatic events in various regions outside Europe”. I
prefer the term “chronoboundary” (strictly for the Younger Dryas episode, not for
its geological manifestations), because, in my opinion, beyond being a
chronological ʻzoneʼ necessarily defined on the basis of radiocarbon dating for
each particular case, it is a boundary between two geological eras, the
Pleistocene and the Holocene, although the discussion about the transition
between the two epochs is far more complex than this statement. In
consequence, I refer to a ʻYounger Dryas Chronoboundaryʼ or simply ʻthe
Younger Dryasʼ, with the initials YDB and YD, correspondingly, throughout the
following pages.
!

The time span advocated for the YDB must reach an agreement among

scientists worldwide, allowing high resolution correlations; otherwise, any
particular radiocarbon date, hypothetically related to the interval, would become
irrelevant (Berger op. cit.). Scientists acknowledge a series of problems existing
with the radiocarbon dating of the YD, especially the end of it, as it falls within a
period presenting difficulties with the calibration curves (Moore and Hillmann op.
cit.; cf. Mann et al. 2001). Antevs (1957: 130) had called attention to variations
in the C¹⁴ reservoir over time and stressed the high risks of contamination of the
sediment samples by intrusive radioactive carbon, pleading for repeated dating
of each sample. Back in the early years of dating techniques, this author asked,
rhetorically: “Is the C¹⁴ age also the actual age of the sample?”. This question
becomes highly relevant for the field investigations forming the core of this
doctoral paper, especially for the case of Ojo de Agua and Agua Dulce.
!

The YD event lasted for a very short geological timespan, perhaps less

than a millennium. It had a sudden commence and probably a sudden end. The
chronological control must be very strict and refined for such a brief climatic
interval. The literature offers a high variety of dates managed by climatologists,
geologists and archaeologists worldwide. The dates published so far for the
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start and end of the YDB vary continuously and the chronological values are
not always properly presented as radiocarbon years or calibrated ages (Table
26). Its most accepted start date would be 11,640±250 rcybp (Mann et al. op.
cit.) or 12,900 calBP.
Table 26: The diversity of the chronological interval assigned to the Younger Dryas event in the
specialised literature.

Time interval

References / geographic region

13,000-11,200 calBP

Bennett et al. 2000, for North America

13,000-11,000 BP

Heusser 1989, for the southern hemisphere

12,980-10,980 calBP

Brand and McCarthy 2005, for Canada

12,900-11,600 calBP

Shuman et al. 2002, one of the better chronological
values for the YDB

12,700-11,700 calBP

Feurdean et al. 2008, for Romania and Eastern Europe

12,700-10,800 calBP

Heusser 1989, for Tierra del Fuego

12,500-10,000 BP

Moore and Hillman 1992, for Levant

12,100-10,350 rcybp

Mercer 1972

11,000-10,000 rcybp

Berger 1990, Engstrom et al. 1990, Peteet et al. 1990,
Mathews 1993, Leyden 1995

11,000-10,200 rcybp

Berger 1990

11,000-10,500 rcybp

Wright 1989

11,210-10,820 rcybp

Kuhry et al. 1993, for the El Abra stadial in Colombia

11,000-10,100 rcybp

Heine 1993

11,000-9,000 rcybp

Markgraf 1993, for Tierra del Fuego

10,800-10,000 rcybp

Mayle and Cwynar 1995, for Canada

10,800-10,000 rcybp

Harvey 1989, Mayle et al. 1993

10,800-9,800 rcybp

Engstrom et al. 1990, for Canada

X.2. Causes and origins
!

Understanding the YD means understanding its causes. Science is still

far from explaining this phenomenon objectively, but many hypotheses have
been tested. One can notice an accumulation of tentative explanations and
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hypotheses, rather than the confirmation or definitive refutation of preceding
ones. Most studies about the Younger Dryas focused on its manifestations in
Northern Europe and the North Atlantic, where data was more evident and the
required methodology was already established. Mathews (1993) says that the
causal mechanisms for this climatic phenomenon must be looked for “in
possible hemispheric or global processes”, not only in the particular data of
specific regions. Some of the best revisions of the topic are those by Harvey
(1989) and Berger (1990).
Fig. 275: Sketch describing one of the most popular theories to explain the causes of
the Younger Dryas climate reversal: the initial drainage route of the peri-glacial Lake
Agassiz was blocked (green arrow) and the fresh water discharge changed towards
the North Atlantic (red arrow). That combined with the meltwater discharges from the
Baltic Ice Lake (red arrows) and these phenomena affected the trajectory of the Gulf
Stream (blue) (C. Ardelean).

!

The majority of hypotheses deal with the causal role of the oceans,

basically the North Atlantic, in a variety of ways: the discharge of fresh melting
water, the changes in the temperature of surface waters, changes in salinity, the
outflow of icebergs following the deglaciation, the interruption of the process of
North Atlantic Deep Water formation and so on. One of the oldest theories
belongs to Mercer (1969): the YD only manifested in Europe and its cause was
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local, based on the effect of the North Atlantic ice. This is the seed of the theory
of the floating ice or the outflow of icebergs: the Late Glacial Maximum favoured
the increase of ice masses over those latitudes affecting icebergs, which
invaded lower latitudes causing changes in the oceanʼs temperatures and
global water circulation. Johnson and Andrews (1986, in Harvey op. cit.: 138)
opposed the explanation, arguing that there was no significant decrease of ice
in the northern hemisphere during the YDB and no significant volume of floating
icebergs. Mix and Ruddiman (1985) considered that decrease in foraminiferal
production as a consequence of freshwater input, manifesting before the YD,
not during its interval. Adam (1973) proposed that a thinner mixed layer inside
the ocean dominated by lower salinity meltwater led to weaker heat storage in
summers, faster cooling in fall and an increase in winter ice accumulation. But,
in Harveyʼs opinion, these theories were based on equivocal evidence, the
floating ice phenomenon being refuted by recent data (op. cit.).
!

In spite of disagreements, the relationship between meltwater discharge

and the onset of the Younger Dryas remained among the preferred theories,
involving an interaction of factors and some authors continued insisting on this.
Wright (1989: 295) explained that the causes of the YD resided in the previous
Allerød warming, when tabular icebergs separated from the northern ice sheets.
That happened in parallel with significant discharges of fresh meltwater coming
from the meltdown of the American Laurentide ice sheet. It is important to
specify that the initial route of discharge for the melting water was the
Mississippi River, towards the Gulf of Mexico. At some point around 10,800
rcybp, that route was obstructed and the glacier water found another way
eastwards, along the St. Lawrence River, towards the Gulf of St. Lawrence,
discharging all the fresh water at higher latitudes into the Atlantic (Fig. 275).
Another significant discharge may have been provided by the draining of the
Baltic Ice Lake, affecting even more the salinity and temperature of the ocean.
The North American influx of cold and fresh water diverted the Gulf Stream,
changing the currents and pressure patterns of the North Atlantic and allowing
the displacement of icebergs towards lower latitudes. When the icebergs melted
and the continental ice sheets retreated, the oceanʼs temperature stabilised and
the pre-YD warming process was renewed.
!

Broecker (2006) paid much attention to this hypothesis he called “The

Agassiz Flood” (Fig. 275). Lake Agassiz was a huge water body receiving the
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meltwaters of the Laurentide ice sheet, close to where the Great Lakes are
today, on the border between US and Canada. The supposed shift of drainage
towards the eastern coast caused a disruption in the thermohaline ocean
circulation. Rayburn et al. (2011) have recently proposed two phases of
meltwater discharge towards the St. Lawrence Gulf at the very beginning of the
YD; the first one lasted only one year, and the second one stood active for
about a century. Testing such theories, Broecker et al. (2010) concluded that the
catastrophic flood was not confirmed by hard data and the event could not have
triggered the YD. On the other hand, there were no important channels or
canyons indicating such a substantial movement of water. Berger (1990)
contributed ideas to the discussion. He agreed with the effects of the freshwater
income from North America, but in parallel with similar discharges coming from
the Baltic Sea, the Barents Sea and the Antarctic. Meltdowns caused the rise in
oceanʼ levels, which led to the melting of ice sheets on the shores, generating a
ʻsnow-ballʼ effect over the oceanic mechanics and climate.
!

The meltwater influxes into the northern Atlantic are thought to have shut

down a natural phenomenon known as the North Atlantic Deep Water formation
(NADW). This is a very important process that controlled the oceanʼs internal
equilibrium, its inner layers of density, salinity and temperature, the currents
and, by extrapolation, atmospheric values. The oceanic currents transport warm
waters from the lower latitudes northwards, to the North Atlantic; the warm and
lighter waters on the surface lose heat, become cold and sink deep into the
ocean, in a sort of temperature conveyor belt (Berger op. cit; Wright op. cit.).
The NADW “heat pump” seems to have stopped during the Allerød-Younger
Dryas episodes, probably due to a sudden change in ocean temperatures and
salinity provoked by non-saline freshwater from the meltdown inputs; the upper
water densities probably became too low to allow sinking (Broecker et al. 1985,
1988; Harvey 1989; Wright op. cit.; Berger op. cit.). As pointed out by Engstrom
et al. (1990), the two phenomena are interrelated, but, if this conjuncture
located the causes of the YD in the North Atlantic, then the search for YDrelated data in distant areas of the globe would become crucial. It is not clear
how big a role the mentioned causes played for the onset of the Younger Dryas;
or, if the NADWʼs shutdown meant a previous drop in ocean water temperatures
at low latitudes. Berger (op. cit.) even doubts the very existence of the Deep
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Water formation process at that moment in time, considering that the famous
shutdown could not be enough to trigger the YD “cold spell”.
!

A complement to this hypothesis is the theory of the paleocrystic ice. The

Arctic Ocean had been covered by multi-year layers of floating ice which formed
independently from the continental glaciers. With the warming, this ice broke
into mobile fragments which invaded the North Atlantic, leading to disruptions in
the NADW formation (Bradley and England 2008). A sudden drop in the
atmospheric concentration of CO² could be part of the causes, as suggested by
ice core analyses. That would have allowed more solar radiation and less
green-house effect, leading to cooling (Harvey op. cit.; Berger op. cit.). Studying
cores in Kenya, Williamson et al. (1993) identified a relationship between the
onset of the YD and a reduction of monsoonal rainfall in East Africa. Discussing
data from New Zealand, McGlone (1995) proposed causal roles for stronger
westerly winds increasing snowfall on high altitude peaks, low insolation
summers and reduced ablation due to cold and wet summers. The effect of
vegetation itself was also considered in simulating models for the Younger
Dryas by Renssen and Lautenschlager (2000). Based on North American data,
Shuman et al. (2002) pointed out that the atmospheric circulation patterns
during the YD “were unique within the last 21,000 yr.”, as a result of a special
combination of climatic factors that made this event stand as particularly
different from the rest of the glaciation. However, as shown below, more recent
palaeoenvironmental data seem to indicate a rather slow and weak response of
vegetation to those ʻuniqueʼ conditions.
!

External causes have also been taken into account. Solar radiation

seems to have decreased abruptly during the Younger Dryas, with global effects
in temperature. Renseen et al. (2000a) see this as a major cause for the onset
of the YD, based on a series of arguments they provide. Radiation arriving from
the outer space, caused by supernova explosions, could have contributed to
changes on a planetary level (Brakenridge 2011; Berger op. cit.). Outstanding
volcanic activity possibly played another major part. Expelled gases and
volcanic particles, as dust and ash, suspended in the atmosphere and travelling
long distances, could screen the solar radiation and modify temperature,
atmospheric chemistry and precipitation patterns. The effects could last for
years or centuries (Mangerud et al. 1984; Engstrom et al. op. cit.; Berger op.
cit.; Bay et al. 2004).
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!

The most discussed of the ʻexternal forceʼ causalities is the recently

debated extraterrestrial impact theory. It was launched by Firestone et al. (2007)
on the basis of a series of supposed alien impact signatures identifiable in
carbon-rich black layers (“black mats”) datable to the onset of the Younger
Dryas, suggesting a catastrophe provoked by one or several celestial bodies
exploding over North America at 12,900 calBP. Important journals spread the
news (cf. Perkins 2007). Particular evidence was claimed: magnetic grains with
large amounts of iridium (Ir), magnetic microspherules, charcoal, soot, carbon
spherules, nanodiamonds and fullerenes with ET-origin helium. The evidence
was supposedly found at famous black mat localities, such as the Murray
Springs Clovis site in Arizona, US (Fayek et al. 2012) and in Venezuelaʼs
northwestern Andes (Mahaney et al. 2010, 2011). The impact, presumably
originated from Comet Encke (Mahaney et al. 2011), triggered the sudden
climate change, contributed to the mass extinction of megafauna and caused a
collapse of the Clovis culture in North America. Additionally, the argument
included a parallelism between the claimed impact and extensive biomass
burning, with wildfires occupying large areas. Using data from Californiaʼs
Northern Channel islands and Santa Barbara Basin, the team argued that
wildfires coincided with the extinction of the dwarf mammoth (M. exilis) and a
large gap in human occupation (idem; Kennett et al. 2008). The nanodiamonds
(or lonsdaleite) would be known only from meteors and impact craters, as an
effect of extreme heat and pressure on carbon molecules, and their presence in
association with biomass burning would add arguments in favour (Kennett et al.
2009; Mahaney et al. 2011).
!

The archaeological community generally reacted against this proposal

and some specialists demonstrated that the archaeological record and large
numbers of radiocarbon dates did not support any evidence of a collapse in
human population and settlements. The occupation hiatuses are rather
explained through mobility dynamics of the hunter-gatherers or through normal
geomorphic processes (Buchanan et al. 2008; Holliday and Meltzer 2010).
Marlon et al. (2009) showed that the wildfires did not manifest anywhere as an
anomalous or continental-scale phenomenon, while Paquay et al. (2009) found
no abnormal peaks of Iridium, gold or other platinum group elements in early
YD-related strata. Analysing some of the signatures proposed by Firestoneʼs
team, Surovell et al. (2009) could not replicate any of the results in favour of an
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impact catastrophe. The “requiem” for this hypothesis and its non-replicable
arguments has been recently published by Daulton et al. (2010) and Pinter et al.
(2011). Besides the evidence mentioned above against a comet impact, they
showed that the famous carbon spherules and elongates were in fact fungal
sclerotia and arthropod excrements which can be found in sediments, while the
nanodiamonds were rather polycrystalline aggregates of grapheme and
grapheme mixtures.
!

Bergerʼs words are more than illustrative and conclusive for the

complexity of this discussion:
!

The origin of the Younger Dryas is likely to remain an enigma for some time to

!

come, perhaps forever. If the cold spell resulted from an interplay of positive

!

feedback mechanisms within the climate system, it will not be possible to

!

distinguish cause and effect. Inside the positive feedback loop each mechanism

!

is both cause and effect to all others: that is the nature of the linkage. (...)

!

Finally, if the Younger Dryas cold spell resulted from external forcing - dimming

!

of the sun, volcanism, cosmic radiation or cosmic dust - there will always remain

!

the doubt about whether the presumed cause was either necessary or

!

sufficient (op. cit.).

X.3. Younger Dryas: global or regional phenomenon?
!
!

Can traces of the Younger Dryas cooling event be identified on the

tropical latitudes in Mexico and linked to significant transformations manifested
in the biosphere and the archaeological record in post-glacial times? Such an
inquiry was part of the working hypotheses of this investigation and the potential
answer depends on whether the event was limited to the northern hemisphere
around Eurasia or it acted globally.
!

Many authors consider the Younger Dryas as global and I coincide.

Although still controversial, the last decades provided data in favour of a global
manifestation (Mayle et al. 1993). One of the best syntheses of arguments in
favour of a global YD belongs to Peteet (1995). Nevertheless, it is important to
keep clear that its manifestations should not be expected to be the same all
over the planet. They vary with latitude, altitude and between the northern and
southern hemispheres (Harvey op. cit.). Shakun and Carlson (2010) speak of a
“bipolar response” of both hemispheres, adopting different modes of variability.
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“These modes - they say - dominate at the higher latitudes of each hemisphere
and exhibit a complex interaction in the tropics”. The general pattern seems to
show cooler and drier climates in the northern hemisphere increasing with
latitude, and warmer and wetter responses in the south, also increasing with
latitude. These authors define the Younger Dryas as a period of global climate
change, but not a major global cooling.
!

Actually, Andres et al. (2003) see one major cooling event in the northern

hemisphere (the Younger Dryas itself) and two separate coolings in the
southern hemisphere, named the Atlantic Cold Reversal and the Oceanic Cold
Reversal, both possibly contemporaneous with the northern phenomenon. The
study of data from the southern hemisphere is crucial for understanding the
global implications. Harvey (op. cit.: 148) considers that the glaciersʼ responses
to climate fluctuations were weaker in this part of the planet, because the
oceanic circulation would have independently favoured the formation of
glaciers. The duration of the causal processes (e.g. freshwater discharges in
the North Atlantic) would impact on the actual responses of proxies in the
southern hemisphere. Consequently, some data from Antarctic ice cores show
that the last glacial peaks manifested well before the YD and the fluctuations
were minor (Heusser 1989). Both Arctic and Antarctic cores indicate a
significant drop in greenhouse gases like CH⁴ at the onset of the Younger
Dryas, but low fluctuations in CO² values for the same period, a situation that
needs explanation (Raynaud et al. 1992). For Alley (2000), the panorama is
much clearer: Greenland ice-cores provide “an exceptionally clear picture” of a
global cooling, an accelerated change that established in no more than thirty
years.
!

Several other authors led the crusade against a global Younger Dryas.

The earliest one was Mercer (1969, 1972). He considered that changes in
climate visible in different parts of the world indicating reversals at the end of
the Pleistocene were caused by local factors and were restricted to the small
areas they affected. In his opinion, the southern hemisphere did not show
relevant glacial advances during the Younger Dryas, while in North America the
data was not finely dated and the idea of a global YD would be based on “false
alarms”. Even more, temperature records or pollen records wouldnʼt support a
global event. The main problem with Mercerʼs posture is that he relies mainly on
glacial advances, which would not necessarily reflect the cooling where the YD
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was arid and the conditions for glacier build-up were absent. The same doubts
were expressed by Bush et al. (1992), who saw an already established warming
phase in Central America during the considered interval. Analysing fossil
beetles from the Chilean Lake Region, Hoganson and Ashworth (1992)
concluded that “no significant climatic change occurred at the time of the
Younger Dryas” for those latitudes. Hansen (1995) saw no clear dates or secure
evidence of glacial advances or vegetation changes for Peru and Ecuador
during the YDB. Markgraf (1993) observed that, in the Tierra del Fuego region
of South America, the only plant variations, manifested in pollen records
between 13,000-11,000 calBP, were in response to extensive wildfires, not due
to cooling episodes. Similarly, no abrupt cooling episodes corresponding to the
YD were identified in Southern Chile (Bennett et al. 2000) or Lake Titicaca
(Paduano et al. 2003). For South Africa, there are few radiocarbon-dated
localities. No site showed clear climatic oscillations and only mollusc sequences
yielded minor ocean surface cooling for that period; if the Younger Dryas was
global, it was not strong enough to impact on those latitudes (Scott et al. 1995).
!

In spite of the conservative positions restricting the relevance and

extension of the phenomenon to Eurasia and North Atlantic, the evidence in
support of a global effect is growing.
!
X.3.a. A global Younger Dryas
Eurasia
!

Mercer (1969: 227) noted a re-advance of the southern margin of the

Scandinavian ice sheet, a temperature drop in northern England marked by
pollen diagrams and sudden climatic changes all over the continent. Parts of
Europe knew glacial conditions with the presence of permafrost (Renssen et al.
2000). The forage decayed in quantity and quality in Ireland and that led to the
extinction of Megaloceros deer, before human arrival to the island (Barnosky
1986). Scandinavia shows a high sensitivity of terrestrial and aquatic organisms
to rapid temperature changes by that time (Birks and Ammann 2000). There
was an increased accumulation of snow on the South Norwegian highland, the
ice advanced farther down the Norwegian fjörds, leaving terminal moraines and
the Baltic Ice Lake was re-dammed (Wright op. cit: 297-298). After the retreat
following the Late Glacial Maximum, the Polar Front in the Atlantic reached
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latitudes close to Spain, as the warming stopped suddenly by 12,800 calBP.
Pollen records show that junipers were replaced by grasslands dominated by
Artemisia plants (idem).
!

Lake records in Spain show a significant reduction of tree masses during

the Younger Dryas, the climate was cool and dry, but the vegetation patterns
look geographically variable, because of distinct vegetation resilience,
according to the region (Gil et al. 2002; Moreno et al. 2010). In the vicinity, the
archaeological site of Troubat in the French Pyrenees provides rich charcoal
deposits showing the same reduction in junipers and increase in herbaceous
plants, typical for open cold grasslands (Heinz and Barbaza 1998). According to
Ammann et al. (2000), in Switzerland, the bioma as a whole responded weakly
to the YD influence, but there were individualistic responses of plants and
animals to climate change. They say the YD did not impact directly on
ecosystems, but individually on species. In Lithuania, the climate was cold and
dry, soils were unstable and the landscape was dominated by open tundra
habitats (Kabailiene et al. 2009). In northern Greece, there was a sharp return
to dry, steppe conditions at about 10,500 rcybp, as signs of the YD (Moore and
Hillman 1992). In the eastern Mediterranean Basin, different regions developed
differently during the Younger Dryas, forests alternating with open steppe
(Bottema 1996).
!

In northwest Romania, dated pollen records show four intervals with

glacial temperatures, one of them corresponding to the 12,700-11,700 calBP
interval. Landscape there was dominated by Pinus, Ulmus, Alnus, and Betula
trees, and the mean temperatures were 14º-16ºC lower than at present in winter
and 2ºC lower in summer (Feurdean et al. 2007, 2008). Isarin et al. (1997)
elaborated a model simulation with the Atmospheric General Circulation Model
considering aeolian records for the YD. They showed the depositional winds in
western and central Europe came from the westerly quadrants, with higher
winter activity and dune formation in the Netherlands and more reduced
towards Poland. Speaking of atmospheric particles, the famous Icelandic Vedde
Ash (also known as the Laacher See Tephra and dated at the start of the YD)
was found in Switzerland, southern Germany and Slovenia (Blockley et al.
2007; Lane et al. 2011). The mean summer temperatures (based on Coleoptera
records) varied largely across Europe during the YD millennium. Expressed in
“less than today” values, they would be: 7-10ºC (Finland), 8ºC (Spain), 10ºC
443

(Britain, Netherlands, Sweden), 12ºC (Poland), 14-16ºC (Romania), 9-13ºC
(France), 6-8ºC (northern England, Scotland), with a general mean winter
temperature 20ºC lower (Walker 1995: 70).
!

For the Asian continent, a YD-related cool peak was confirmed by O and

C isotopes from speleothems in Israel (Bar-Matthews et al. 1999). In Central
Russia, the Allerød showed dominance of spruce and taiga forest. By YD times,
landscape shifted to dry steppe (Khotinsky and Klimanov 1997). Eastern
Europe and western Siberia knew a significant drop of mean winter
temperatures and lower variation for the summers. Precipitation values
decreased eastwards, dropping to dry conditions with only 80% of present
precipitation in western Siberia. Permafrost limits reached latitudes close to
52ºN during YD (Velichko et al. 2002). Paradoxically, Lozhkin et al. (2011),
based on microfossils from dated peat sections, inferred a warmer Younger
Dryas for the Russian Far East. In concordance with this, dozens of lake
records from Russian Beringia indicate cooling in southern Alaska, eastern and
northeastern Siberia, but warmer-than-present temperatures in central and
northern Alaska and the Russian Far East (Kokorowski et al. 2008).
!

Only a few and poorly dated records come from Southeast Asia and the

signals are weak (Maloney 1995). For the region of the Levant in southwest
Asia, the pollen sequences show a drastic change in climate and vegetation
during the Younger Dryas. Conditions were dry, arid, forests retreated
significantly and steppe returned (Moore and Hillman op. cit.).
Africa
!

Very few records are available from this continent. Magnetic susceptibility

studies and sedimentology of cores from Lake Magadi in Kenya indicated
significant drop in lake levels by 11,000-10,000 rcybp, showing arid conditions
(Williamson et al. 1993). Oxygen isotope ratios from giant land snail shells
obtained from dated archaeological contexts in a rockshelter in Transvaal
confirm the Younger Dryas cold reversal (Abell and Plug 2000).
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The Pacific
!

Heusser (1989) mentions evidence of cooling at 13,000-11,000 calBP

from Antarctica, Tierra del Fuego, South Georgia and New Zealand (but no
evidence from Tasmania), which correlate “broadly” with the northern
hemisphere event. New Zealand provides the majority of data. Glacial advances
occurred for the mentioned interval, but are not confirmed by pollen records
(idem; Fitzsimons 1996). Only two moraines are obvious for the Younger Dryas
on the island and the signals are weak (McGlone 1995). Lowell et al. (1995)
identified a glacial peak at around 11,050 rcybp on New Zealandʼs Southern
Alps. “Such interhemispheric cooling - they say - implies global atmospheric
signals rather than regional climatic changes caused by North Atlantic
thermohaline switches of Laurentide ice sheets”. Using O and C isotopes from
speleothems, Williams et al. (2005) defined a local cooling episode, called the
New Zealand Late Glacial Reversal (NZLGR). Roughly synchronous with the
Atlantic Cold Reversal, this event started 830 years before the Younger Dryas
and lasted about three centuries more.
North America
!

Since the 1950s, a geological context in Wisconsin provided clues on the

possible existence of a local manifestation of the Younger Dryas. The Two
Creeks Forest bed showed a fossil forest flooded by a rising glacial lake (during
the deglaciation) and then overridden by the advancing Mankato ice during the
climate reversal (Iversen 1953; Sauer 1957). Colder episodes could have
actually started earlier than in Europe, perhaps by 1000 years (Wright op. cit.).
Several moraines in the American Cordilleras could correspond to the YD
interval, but the radiocarbon dating needs more refining (Osborn et al. 1995).
There seems to be a relationship between the climate change and an increase
in bioma burning. But there is no real pattern visible and wildfires were present
also outside the YD interval (Marlon et al. 2009).
!

The Younger Dryas cooling episode is documented by vegetational shifts

in New Jersey at 11,000-10,000 rcybp, with an expansion of boreal taxa (Peteet
et al. 1990). The same is evident in pollen data from New England (Peteet
1995). A buried black spruce forest in the Great Lakes area indicates boreal
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forest conditions; trees were first flooded and
then invaded by sediments (Panyushkina et
al. 2008). A dominance of Alnus pollen at
several sites in eastern North America is
related to cooling during the YD (Mayle et al.
1993). Shuman et al. (2002) speak of
vegetation changing dramatically in this part of
the continent at the start and end of the
Younger Dryas. These vegetation responses
were fast, glacial conditions returned and
plant associations changed.
!

Moving to the other half of the United

States, the pollen records in Ohio for
13,000-11,000 calBP show how, after a
dominance of temperate taxa (ash, oak,
ironwood, probably indicating warm-up), the
spruce, fir and larch increased, bringing back
boreal taxa during the YD (Wright op. cit.:
300). From Washington State to Alaska, Fig. 276: The mountain hemlock
tree (Tsuga mertensiana): cold

glacial advances are weakly signalled and c l i m a t e i n d i c a t o r f o r N o r t h
poorly dated, but the vegetation reversed

America (modified from the web).

from forests to non-arboreal taxa, with the coldest peaks and increased
moisture at 10,700-10,000 rcybp. The best cold climate indicator here is the
mountain hemlock (Tsuga mertensiana) (Mathews 1993) (Fig. 276). Osborn and
Gerloff (1997) proposed that the glacial advances in the western North
American mountains were weak and confused during the Younger Dryas,
although not absent. Southwards, in New Mexico, a wet meadow dated for the
interval indicates cool but wet conditions, with perennial flow and high water
tables (Hall et al. 2012). Similar situations were reported from Sunshine
Locality, Nevada, where the YD expressed as exceptionally humid, with high
water tables and rising lake levels (Huckleberry et al. 2001). In Californiaʼs
Northern Channel sedimentary records, extensive wildfires appear in
association with abrupt ecosystem disruption, showing a shift from closed
montane forest to more open habitats (Kennett et al. 2008).
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!

Similar conditions were identified in pollen records from Kentucky, dated

to 11,300-10,000 rcybp. Boreal forests knew repeated oscillations and declines,
before being replaced later by deciduous forest (Wilkins et al. 1991). Compared
to the Allerød period, precipitation increased in Midwestern US, in concordance
with a temperature drop and an augment of Picea (Peteet 1995). Speleothem
records from Missouri speak of climatic variability between 13,200-12,400
calBP. O¹⁸ isotope records show a temperature drop at the beginning of this
interval, while rapidly decreasing C¹³ values suggest a sharp shift to C³
vegetation at that time. The chronology is not refined, so the cold episodes
could fall anywhere between the intra-Allerød cold period, the start of YD, the
YD itself or all of them (Denniston et al. 2001). The M&M Mastodon Site in the
Prescott National Forest, Arizona (10,735-10,360 rcybp) suggests fluctuating
water levels, based on diatoms. Pollen shows a decrease in sedges and cattail
and in algal spores; also a change from junipers to pines (Minckley et al. 1997).
A good revision of the YD stratigraphy and hydrography for the Great Plains is
provided by Meltzer and Holliday (2010) and Holliday et al. (2011). These
studies sustain that the changes were subtle, not sudden, and more visible at
longer time scales. Most changes occurred not at the start of YD, but in its
middle centuries and long after its end, reflecting a temporal lag in vegetation
response to climate shifts.
!

Climatic reversal happened in Nova Scotia, Canada. Pollen diagrams

indicate a shift from boreal forests to shrubs and herbs, then backwards (Wright
op. cit.). For the same area, Mott and Stea (1994) identified a climatic reversal
starting at 10,800 rcybp with trees replaced by shrub and grass communities.
Cooling continued and ponds were covered by sediments showing masswasting processes and re-advance of glaciers. Unlike in the Great Plains, the
cores from New Brunswick and Nova Scotia suggest that the vegetation
response to the freeze was fast, within 50-100 years (Mayle and Cwynar 1995).
The effects manifested regionally and the cooling event caused a change from
boreal forest to shrub tundra, then floral changes within the tundra and finally
the establishment of grass tundra. Lakes in Ontario confirm the presence of the
YD through stable isotopes and other proxies (Yu and Eicher 1998). For this
area, the same conclusion was later drawn by Brand and McCarthy (2005). In
Newfoundland, the presence of the event was confirmed by permafrost present
after the LGM (Liverman et al. 2000). In agreement with Mathews (1993),
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Peteet (1995) observed a temperature drop, an increase in moisture and a
dominance of mountain hemlock in British Columbia, as well as an expansion of
tundra in Glacier Bay, Alaska.
!

In Alaska, pollen depicts tundra environments by 10,800 rcybp but not

contemporary with glacial advances, which are in doubt for the YD (Engstrom et
al. 1990). Pleasant Island (southeastern Alaska) was covered by pine forests at
12,200 rcybp, but then they got progressively replaced by Alnus. By 10,800
rcybp, a cold tundra was clearly installed over the island, plus less organic soils,
due to pedogenic changes caused by shifts in the vegetation cover. More
skeptical, Borisova (1997) considered that “no clear indications of the Younger
Dryas cooling have been established for extra-glacial areas of North America”.
Similarly, Bigelow and Powers (2001) proposed that the Younger Dryas did
manifest in this part of the continent, but its effects on vegetation and on human
culture were insignificant.
Central America
!

To be geographically correct, Mexico is part of North America, not Central

America as often thought, but its relevance within this discussion is stated
separately below. Central America comprises the territory between Guatemala
and Panama. In Costa Rica, La Chonta stadial, between 11,070-10,400 rcybp,
showed temperatures dropping by 2-3ºC (Fig. 277). Favoured by cooling,
subalpine forests extended 300-400 m lower than in previous warmer phases
and even 700 m lower than today (Islebe et al. 1995). Similar cold peaks were
read in records from Lake Quexil, Guatemala (Leyden 1995). Other
Guatemalan records from the Peten province show cold and dry conditions with
an abundance of gypsum at the onset of Younger Dryas, 12,800 calBP. (Hodell
et al. 2008). At Lake La Yeguada, Panama, the YD manifested not as cooling,
but as a reorganisation of local floral communities (Leyden op. cit.).
South America
!

Extensive efforts were made for searching and understanding the

possible signals of the Younger Dryas cooling event in South America, where
the complexity of niches and ecosystems offers special challenges for the
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correlation and explanation of climate changes and variabilities at the end of the
Pleistocene. The Bølling/Allerød warm episodes are usually correlated with the
Late Glacial Guantiva interstadial, a warm and wet phase, while the Younger
Dryas itself is commonly associated with the El Abra stadial, a drier period (Van
der Hammen 1974). Heine (2000) proposed that the YD did not manifest in
terrestrial records of tropical South America, with the exceptions of the
Ecuadorian and Bolivian
Andes. Mercer (1969,
1972) also doubted the
presence of the
phenomenon in this part
of

the

planet,

considering weak
advances of glaciers.
Borrero (1999) insists in
the presence of such
glacial advances for the
interval. But, as Heine
(1993) shows, we must
be careful in relying only
on data from glaciers, as
they depend on moisture
availability rather than
temperature and,
Fig. 277: Confirmed cold peaks and stadials, as probable
local manifestations of the Younger Dryas in Latin
America (localities mentioned in this section).

apparently, the YD was
a dry stadial with less
precipitation to favour
glacier build-up.

!

The El Abra stadial is the most commonly accepted southern equivalent

for the YD (Fig. 277). The sequence Guantiva-El Abra is a rough equivalent of
Allerød-Younger Dryas (Van der Hammen and Hooghiemstra 1995). It was first
named at Laguna de Fúqueme in Colombia, a phase of páramo steppes, of cold
and dry climate. In some opinions, El Abra is not simply an equivalent of YD, but
a separate cooling event which comprised both the YD and the early Holocene.
El Abra could be divided in two phases. A first one (11,000-10,500 rcybp)
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witnessed a sharp increase of subpáramo and páramo pollen (the coldest
phase), while a second one (10,500-9,000 rcybp) was characterised by an
increase in arboreal pollen and cacti, meaning a milder and drier climate (Veer
et al. 2000). A revision of data available for this stade was provided by Heine
(1993). He noted that, in several parts of Colombia and South America, El Abra
was rather supposed or assumed than properly demonstrated or controlled by
radiocarbon dating. Pollen diagrams usually show a transition from arboreal
taxa (pines and Alnus) to Graminae and herbaceous communities, with
indications of aridity. Nevertheless, the chronological control remains deficient
and it is still not entirely clear if these conditions were linked to the impact of a
global YD or to local circumstances (idem). The best definition of El Abra,
independently of the persisting doubts, belongs to Kuhry et al. (1993), who
described climatic and environmental conditions perfectly coinciding in
characteristics and timing with those commonly related to the YD.
!

Unlike El Abra, in southern Chile the temperature dropped after 10,000

rcybp, in conjunction with a peak in precipitations (Heusser 1989). In Brazil,
pollen records from the regions of Rio de Janeiro and São Paulo show an
increased rainfall during the Younger Dryas, with no signs of real cooling, rather
an erosional hiatus and reworked deposits lacking pollen (Behling et al. 2007).
For Tierra del Fuego, Heusser (op. cit.) noticed glacial fluctuations between
12,700-10,080 calBP, synchronous with cold peaks in the Antarctic ice cores,
but in doubtful association with the YD. More recent studies in that region
revealed an expansion of grass and low shrubs on low and middle slopes at
Valle Carbajal by 10,310 rcybp, during the “cold spell” (Borromei et al. 2007).
Borrero (1999) is a partizan of the existence of a cooling episode in the region
of Tierra del Fuego - Patagonia, but he proposed that the term “Late Glacial”
should be used instead of the northern hemisphere-bound concept.
!

In Heineʼs opinion (op. cit.), there is no clear and doubtless manifestation

of the YD in the Andes. The main problem resides in a lack of clear glacial
advances and poor chronological control. Many glacial and pollen records
across the tropical Andes present dating problems and, if reviewed, they seem
to fall either before or after the traditionally accepted dates for the Younger
Dryas in the Old World. In contradiction, more recent investigations seem to
show the YD in Venezuela (Mahaney et al. 2010, 2011). Pollen data from welldated cores at Laguna de los Anteojos show an abrupt shift in taxa
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(12,860-11,650 calBP), exactly during the YDB (Fig. 277). The cool and dry
episode was better dated here than for El Abra in Colombia (Rull et al. 2010;
Stansell et al. 2010).
!

Miotti (2006) developed a discussion on the correlation of cold episodes

in both hemispheres, with specific application to Argentina and the Southern
Cone. She referred to the ʻEpisodio del Frío Reverso Antárcticoʼ (EFRA:
Episode of the Cold Antarctic Reversal) as a southern equivalent. This one
manifested better in Patagonia and Atacama, parts of the Andes and the
Amazon. The lesser signals of this episode in the southern hemisphere were
due to a higher maritime influence and a minor influence from glacial processes.
In conclusion, the last cold pulse at the end of Pleistocene is regionally
determined in South America and its signals are weaker, making scientists think
it did not manifest on the continent if the research is conducted from positions
that are biased by the knowledge acquired from the northern hemisphere.
X.4. The Younger Dryas in Mexico
!

Studies on the YD in Mexico are very scarce. There is none in

relationship to archaeological contexts and the available data is not compelling.
Early in the history of Mexican prehistoric archaeology and palae-environmental
studies, Sokollof and Lorenzo (1953: 54) pointed out that there was no evidence
for any significant climate change or cooling reversal for the Basin of Mexico
corresponding to the Younger Dryas. Heine (1994) observed that the glacial
advances there manifested before and after the accepted YD chronological
interval, but none supports cold peaks during that time. Vázquez and Heine
(2004) suggested that the Mexican glacial maximum has occurred, in fact, not in
parallel with the North American LGM, but well after its climax. They identify two
main glacial advances for this local stadial: a first advance, named Hueyatlaco 1
(20,000-17,500 calBP), and a second advance, baptised Hueyatlaco 2
(17,500-14,000 calBP). This last advance seems to step into the Bølling
oscillation or include it, but the authors donʼt clarify its relationship with the
subsequent Older Dryas. The Younger Dryas Chronozone does not involve
significant glacial uprising in Mexico, a job better done by another and
mysterious episode, only known as the “8200 calBP event”. This event,
manifested as the Milpulco advance on the Iztaccíhuatl inactive volcano,
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induced a dramatic drop in temperature and build-up of glaciers long after the
Younger Dryas. In recent years, Bay et al. (2004) linked it causally with major
volcanic activity at the onset of the Holocene. An even younger “younger dryas”,
possibly sharing causal mechanisms with the one commonly accepted for
12,800 calBP. The authors suspect involvement of the above-mentioned
meltwater discharge into both the North Atlantic and the Gulf of Mexico.
!

For the Babícora Basin in northern Mexico, Ortega-Ramírez et al. (2004)

identified highly humid conditions for the Late Glacial and a switch to dry climate
and change in vegetation cover by 11,000 rcybp. Shortly after, the region
returned to wetter and cooler conditions, something possibly related to the YD.
Pollen also shows wetter and cooler values at the onset of the cold interval, with
shallow lakes suggested by diatom studies and a progressive installation of
deserts and succulents after the YDB (Metcalfe et al. 2000).
!

If the Younger Dryas did not behave as expected at these latitudes, as

authors suggest (while the “8200” event did maintain glacial conditions and
deriving ecosystems), then the whole mental picture archaeologists have about
the meaning of Pleistocene and Holocene would change, and we would have to
dramatically adapt the way we interpret the archaeological record.
X.5. The YD and human cultures. Worldwide
!

In a recent editorial, Straus and Goebel (2011) wrote:

!

If ever there was a “short”, but dramatic Pleistocene event whose effects should

!

be susceptible to high-resolution, comparative archaeological study, it is

!

Younger Dryas (...) YD was certainly one of the most significant episodes

!

witnessed and lived by Homo sapiens sapiens (...). What did this great “cold

!

snap” ! mean for peoplesʼ lives? This is the issue.

!

The importance of the topic resides not only in understanding the

complex transition from the Pleistocene to the Holocene, but also in evaluating
peoplesʼ capability in coping with major and sudden climate changes at different
points in time and in different geographic locations. The most recent
investigations on the subject provide a varied, complex and even contradictory
image of how humans managed and “adapted” to the Younger Dryasʼ climatic
and behavioural implications in different parts of the world. The opinions are
largely divided.
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!

In Europe, the YD marks the end of the Magdalenian Upper Palaeolithic

traditions and the transition to the Mesolithic and Early Holocene. Nevertheless,
not everywhere culture received the same impact from the climate change and
its derived phenomena; northern latitudes were far more sensitive than southern
latitudes. Spain met colder temperatures and a reduction of forests. In spite of
some changes in tool typologies and an increase in cultural regionalisation,
people kept employing basically the same technologies as before the YD and
responded easily to the new challenges (Aura et al. 2011; Straus 2011). In
Portugal, the differences in subsistence patterns observable for the YD are
actually due to different ecological settings of the sites. No important cultural
shifts are visible and the human adaptation was smooth and gradual (Bicho et
al. 2011). In the Italian Peninsula and Sicily, human settlements remained in use
during the YD interval. Changes are more visible where expected, in the Alps,
where colder climate had higher impact, sites were abandoned and mobility
patterns modified (Mussi and Peresani 2011). In Franceʼs Pyrenees, neither the
Bølling-Allerød warming or the subsequent YD cooling provoked significant
changes in subsistence patterns and culture, beyond technical adjustments of
hunting strategies in the face of new environments (Barbaza 2011).
!

Deeper effects were represented northwards. The area of Benelux

witnessed very cold conditions, a profound forest decline, the installation of
permafrost and the arrival of reindeer herds. Allerød populations seem to have
disappeared and new groups (the Ahrensburgian culture), adapted to the new
conditions, occupied the area (Vermeesch 2011). Weber et al. (2011) noticed
that this cultureʼs territory coincided with the YD permafrost extension in Central
Europe. Changes were not considered significant, but the cooling event seems
to have accelerated cultural differences between northern and southern
traditions in the region. In the Baltic territories, the YD was marked by park
tundras with reindeer herds. There, people adopted new technologies and
hunting behaviours. The archaeological record shows a progressive reduction in
the size of projectile points, culminating with the Mesolithic microliths
(Burdukiewicz 2011). In the Russian Plains and western Siberia, people were
used to cold climates and the ice-freed areas were more intensely populated
during the “cold spell” (Dolukhanov 1996). Tool kits stayed in use and
occupation remained stable during the YD. Nevertheless, archaeologists notice
the appearance of pottery and an increase in Mesolithic ways, with higher
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specialisation in food procurement (Buvit and Terry 2011). Towards the east and
northeast, occupation is scantier but sustained over the Norʼilsk Stade (YD),
with a few sites showing intense hunting practices, blade technologies and bone
tools, although the changes induced by the ʻeventʼ in these cultures are not
discussed (Powers 1996).
!

In Japan, the cold and dry YD coincided with an apparent decrease in the

number of sites. Ceramics (invented during the Bølling-Allerød) diminished their
use and increased again at the beginning of the Holocene, when real changes
in hunter-gatherer socioeconomy became effective (Nakazawa 2011). At the
opposite end of Asia, in the Levant, the freezing millennium affected the
Geometric Kebaran and Early Natufian cultures of the Epipalaeolithic. There,
climate turned dry and the steppe expanded. Sites like Abu Hureyra show a
sudden stop in the exploitation of forest resources, a shift towards wild cereals
and a reduction in the use of valley bottoms, leading to changes in settlement
and subsistence patterns (Moore and Hillman 1992). Across the entire
southwest Asia, the YD manifested as colder and drier and its effects were
amplified by the topographic particularities of the region, rendering some
territories uninhabitable. Bar-Yosef (1996) discusses climate change and
models of human responses for this region, concluding that the reaction to
climate change was evident, but it should not be taken easily; social and
political factors and decision-making structures played an important role as
filters in receiving the impacts of climate change, finally resulting in the
domestication of animals and plants.
!

Although not expressly concerned with the YD-human relationship,

Mitchell et al. (1996), for southern Africa, discuss theories about a series of
changes in prey preference, technological reorganisation, hunter-gatherer
mobility and social networks after a crucial marker at 12,000 rcybp, one
millennium before the interval concerned here. In the Nile Valley, the Younger
Dryas was preceded by a highly violent phase of floods that ended putting
stress on demography and resources. Between 11,500-10,000 rcybp, warfare
between diminishing groups became the rule. Only two small clusters of
hamlets are known from this period, when humans limited to the narrow valley
received serious impact from the climate change (Close 1996). It is not well
understood how the YD affected humans in Greater Australia (in Pleistocene
times including New Guinea and Tasmania), but the changes were visible both
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in environments and cultural responses. Many coastal sites disappeared and
people relocated while the sea levels were rising fast. In the New Guineaʼs
highlands, the inhabitants were already practicing agriculture, horticulture and
arboriculture, with complex water and soil management practices in the swamps
by 9,000 rcybp, right after the end of the YD (Allen and Kershaw 1996).
!

From Japan to Eastern Europe and the Middle East, from the southern

Pacific to various latitudes of the Northern Hemisphere, the onset of agriculture
seems to have been the most evident effect of the Younger Dryas. It is still not
transparent why that happened. Probably, Pleistocene conditions never allowed
such a cultural practice before, due to its specific climatic conditions, while the
start of the Holocene with its warmer and wetter conditions put more stress on
resources, requiring increased specialisation and social transformations
(Rocherson et al. 2001). The Younger Dryas brought humanity into a new world.
X.6. The YD and human cultures. The Americas
!

The number of studies on the earliest cultures and the Late Pleistocene

environmental changes in North and South America is currently astonishing and
their number increases at a rhythm impossible to keep pace with. Nevertheless,
in spite of the abundance of data and the sustained efforts to comprehend the
environmental and socio-cultural transformations at the Transition between the
Late Pleistocene and the Early Holocene (e.g. Straus et al. 1996), the effects
that YD by itself had on human societies remain unclear. Chronological aspects
and archaeological manifestations of the co-existence between culture and
environmental changes are acknowledged during the time interval between
12,900 and 11,600 calBP in the Americas, but there is still no understanding of
how people were affected and what serious transformations occurred in their
ways of life during and after the cold millennium. Was human culture seriously
affected? Did some communities or entire societies disappear? Did cultural
transmission suffer from particular effects of the cooling event?
!

As archaeologists, we are familiar with a few well-known changes that

became evident after the end of the YD and the onset of the Holocene in the
western hemisphere: warmer climates, expansion of deserts and disappearance
of water bodies and river systems, extinction of large-bodied mammals, the end
of the lithic ʻfluted traditionsʼ in the archaeological record, an emphasis on bison
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hunting in the prairies and plains, complete transformation in foraging systems
and in the stone artefacts and technological realm, and so on. This means that
something serious made human cultures shift in new directions. But, it is still
unclear what part of the causality belongs to the Younger Dryasʼ particular
conditions within the complex and confusing articulation of changes that rolled
over the continent after the LGM. Archaeology is able to identify the portrait of
the Early Holocene as a stabilised image of post-YD transformation, but not the
mechanism of change. A crucial mission for the future is to achieve a state of
knowledge that would enable us to distinguish between the YD and other
events in the puzzle of causes that underlie cultural transformations.
!

A brief overview of the most recent results concerning this particular

aspect of Paleoamerican research provides quite a confused and contradictory
panorama. Isotope data and models of atmospheric circulation suggest that the
Younger Dryas played a role in the final separation of early North American
cultures into two main groups, the foothill-mountains one and the open regions
one, right at the end of the glacial reversal (Lovvorn et al. 2001). Beyond all the
emphasis made by recent researchers on peoplesʼ successful adaptations
during this interval, it seems possible that the entire northern hemisphere,
including North America, suffered a decline in human demography, a settlement
reorganisation, abandonment of regions and occupation of new ones, as well as
significant changes in land-use patterns (Anderson et al. 2011).
!

New England and the Maritime provinces of Canada are among such

places. They were unoccupied before the start of the YD and then, with the
expansion of new glacial open landscapes, the abundance in caribou herds
attracted humans in the middle of the cooling episode, with fluted points largely
used while they were disappearing in other parts of the continent (Newby et al.
2005; Lothrop et al. 2011). At similar latitudes but opposite longitudes, Alaska
offers a congruent interpretation; people did invade the cold and arid YD tundra
landscape of the north, in a pattern of high and opportunistic mobility based on
short and frequent visits, following movements of prey herds into new
grasslands (Mann et al. 2001; Graf and Bigelow 2011). The human presence,
from Alaska and along the western coast of North America, is clear; the effects
and transformations suffered by people during the cold centuries are not (Fedje
et al. 2011). Climate effects look regionalised in these parts, while changes in
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the contour of the coastline could have had even deeper effects on subsistence
(Reeder et al. 2011).
!

Folsom hunters also lived at high altitudes at Mountaineer site in the

Rocky Mountains during the Younger Dryas, but why and how their lives
changed is not known (Briles et al. 2012). After the onset of the “cold spell”, site
frequency and hunter-gatherersʼ mobility declined around the Great Lakes,
many areas were abandoned and a preference for lake shores and wetlands is
observed (Ellis et al. 2011). A similar pattern of affinity for wetlands in the new
cold and moist conditions is inferred for Nevadaʼs human occupations of the
time (Huckleberry et al. 2001). In the Great Basin, the YD was colder but wetter.
It had non-catastrophic but positive effects for the humans, through the
formation of shallow but permanent lakes, marshes and meadows, surrounded
by large grasslands supporting substantial herbivore herds (Goebel et al. 2011).
In the American Southwest, the big-game hunters abandoned the Chihuahua
and Sonora deserts. The Clovis-Folsom technological transition is the main
cultural characteristic, with an increased regionalisation, the demise of
mammoth hunting, a focus on bison and clear changes in land-use patterns.
Folsom presence overwhelms the archaeological record dated for the Younger
Dryas in this region (Ballenger et al. 2011). Other authors consider that the Ice
Age inhabitants of North America did not feel a strong impact of the
phenomenon upon their lives (Meltzer and Holliday 2010).
!

For South America, the Younger Dryas also brought the extinction of a

number of faunal species, but it is not known if the causes are nested inside this
interval. Human participation in the mass extinction is also dubious and unclear
(Barnosky and Lindsey 2010). For the southern continent in general and for the
Tierra del Fuego-Patagonia region in particular, data is not sufficient to allow
more than speculations on the effect that the YD had on the human societies
and the timing of colonisation of specific areas (Borrero 1996; 1999).
!
B. The Black Mats
X.7. The Black Mats as chronostratigraphic marker
"

The black mats are a distinctive, organic-rich and dark coloured sediment

bed usually related to formation processes in valley bottoms, ancient ponds and
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spring-fed stream systems (Quade et al. 1998). In North American archaeology,
such beds have commonly been associated with hydrological phenomena,
occurring at specific places during the Younger Dryas and became a preferred
chronostratigraphic marker: much easier to identify visually in surface
explorations than proper soil horizons whose age is not evident only from
physical attributes.
!

Nevertheless, as shown for the Great Basin of the US, in a study by

Quade et al. (op. cit.), the black mats (BM) were not exclusive to the YD
interval. The occurrence of a black mat layer indicates episodes of higher
organic productivity around springs and a rise in the level of groundwater with
the establishment of reducing conditions, phenomena that happened many
times in the Quaternary. The samples they radiocarbon dated from a variety of
sites fall in two large categories: one between 11,800-6,300 rcybp and a second
one from 2,300 rcybp to the present. The hiatus between is probably explained
by the warm and arid conditions established during the Altithermal in North
America. Most black mats cluster around approximately 10,000 rcybp, still
coinciding with the YD and maintaining the potential of this peculiar type of
sediment as a chronostratigraphic marker.
!

The concern here is with the American Black Mats, considering the type

case from Murray Springs, Arizona, the better studied one and the best
reference for the characterisation of a typical YD-related BM. However, such
black strata, often defined as sapropelic sediments or kerogens, have been
found in distant places, such as the Venezuelan Andes (Mahaney et al. op. cit.)
and around the Red Sea in the Middle East (Botz et al. 2007). It is crucial to
understand if the black mat from Ojo de Agua, Zacatecas, can be included into
the same category of Terminal Pleistocene stratigraphic markers.
!
X.7.a. General attributes and origins of the Black Mat
!

The “official” history of the black mat sediments in the archaeological field

commenced in 1966, when geoarchaeologist C. Vance Haynes first identified
such a stratigraphic unit on the exposed profiles of Curry Draw, at the Murray
Springs archaeological site in southern Arizona, US (Haynes and Huckell 2007).
The black, organic layer was exposed in excavations and became well-known
after years of investigations and specialised analyses. The stratigraphic position
458

of the stratum proved
important from the
beginning, as it
practically blanketed
the Clovis age
occupation at the
site. Mammoth
remains and Clovis
artefacts, laying on
an eroded surface of
marls that formed in
an epoch of drought,
were covered by the Fig. 278: At Ojo de Agua, too, the black mat splits into
black mat, which

multiple stringers separated by white marls.

seemed to have deposited quickly (in a matter of weeks), after the formation of
the Clovis archaeological record, thanks to a natural process that must have
occurred suddenly (idem; Haynes 2007, 2007a).
!

The BM belongs to the Lehner Ranch Formation at this site. It is also

known as the Clanton Ranch member (F2). Literally black in colour, it is a highly
organic silty clay, mainly formed of montmorillonite, a component of bentonite,
the same material that composes the greenish layers of lacustrine origin. About
2-10 cm thick, it thins upslope and becomes thicker in the depressions. “It has a
distinct, sharp, basal contact across variable lithologies and usually breaks
cleanly away from the underlying surface (...)” (Haynes 2007d: 240). It
sometimes splits into stringers (thin bands), separated by white marls (the Earp
member, F2b), indicating fast fluctuating episodes of variation of the shallow
pondʼs depth (Fig. 278). The BM presents a fine angular blocky to granular
structure, with a waxy, sticky consistency. No macroscopic remains of plants are
visible (ibidem; Rogers 2007). The sediment peds are coated with filaments of
calcium carbonate and, on occasions, with “filaments of a white leathery fungus
that upon drying can be mistaken for a carbonate coating” (Haynes 2007a: 45).
Sometimes, capillary roots of recent age are visible in the BM; this is valid for
other BM cases in North America, as well (Quade et al. op. cit.).
!

The age of the black mat at Murray Springs was repeatedly established

as contemporaneous with the Younger Dryas, ranging between 9,700 rcybp on
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top to 10,800 rcybp at the bottom (Haynes op. cit.). The age is consistent with
most American black mats that share attributes with this type sediment in
Arizona. Several authors insisted on a series of factors that may affect the
accuracy of the radiocarbon dating of black mats: contamination from young or
old carbon introduced by fluctuating ground waters, humic acids, the variability
in the duration of the deposition process, variations in the atmospheric C¹⁴
isotope reservoir during the Younger Dryas and so on. The risk is higher when
bulk sediment samples are dated, so the specific sampling of top and bottom
sections within the BM is recommended (Haynes 2008). However, the
laboratory analyses pursued by Quade et al. (op. cit.) showed that the humate
fraction of the BMʼs was secure for dating, as it comes from primary organic
matter, not from contaminating sources.
!

The black mat and its associated fine, white marls rest on top of two

interrelated strata, which, in Hayneʼs description, belong to a previous
formation, the Murray Springs formation. First, the Sobaipuri member (D): a
thick stratum of olive green mudstone (or bentonite), formed on the bottom of a
shallow lake or pond, containing mixed lacustrine and land mollusks. On top of
it, the Coro Marl member (E) is a 2 m thick stratum of white chalk beds.
Together with the greenish mudstone, it represents a Late Wisconsin phase of
high water table supporting a lake or pond, surrounded by marshland, which
witnessed a severe desiccation that exposed, hardened and eroded its surface
(Haynes 2007, 2007a, 2008). This stratigraphic sequence (with bentonite below,
followed by carbonate layers and the black mat on top), repeats itself
consistently at several sites across North America (Quade et al. op. cit.).
!

The environmental interpretation of the Murray Springs Black Mat

formation process stipulates that, during Clovis times, more than 13,000 years
ago, the place was a wet meadow with a shallow pond and a creek fed by a
spring. During the final phase of the Allerød warm interval, at the end of Clovis
times (ca. 10,900 rcybp), a severe drought affected the region. The spring
discharge ceased and the water table dropped to its lowest levels in millennia.
The creek and the pond dried out. The surface became muddy and carbonate
evaporites accumulated on the surface. Mammoths and bisons visited the
place, digging for water and leaving footprints in the muddy surface. Clovis
people, probably following a long-established pattern of visits to the site for
hunting and obtaining water, also dug wells for the precious liquid. They hunted
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megafauna and left artefacts on the marl surface. Then, the level of the
groundwater rose again, reaching the surface and flooding the Clovis
topography. The phenomenon was probably caused by the YD climate change.
In just a few weeks, a shallow pond formed once again over the previously
deserted area. The black mat started to form under these conditions, covering
and preserving the mammoth bones and Clovis artefacts recently laid on the
surface. Fine silts, charcoal and organic matter, principally from algae, densely
concentrated in the wet environment and gave the particular aspect to the Black
Mat. The BM formed along the duration of the YD and was overlain by brown
silts and loess deposited during the Holocene. It coincides with the end of the
Clovis culture and the extinction of Pleistocene megafauna (Haynes 1991,
2006, 2007a, b, c, d; Haynes and Huckell 2007; Quade et al. op. cit.; cf.
Holliday et al. 2011).
X.7.b. Specialised analyses and composition of the American Black Mats
!

Quade et al. (op. cit.) reported that the black mats of the Great Basin, in

general, contained a main mineral fraction, of which 1.2-75% was carbonate
material from the subjacent limestone beds, plus a mixture of quartz and biotite.
The BMʼs also include 0.5-4% of primary organic matter, whose presence can
reach 8-10% (Haynes 2008, Botz et al. 2007). At Murray Springs particularly,
the Clanton Ranch member is a clayey sandy silt whose general composition
revealed about 10% organic carbon, ≤ 0.3% nitrogen and < 1% CaCO³ (Haynes
2007d: 240). Quade et al. (op. cit.) observed that, in most BMʼs, the organics
were more abundant in the upper layers, where the reducing conditions,
corresponding to the later times of deposition, had favoured the formation and
preservation of primary organic material, while in the older part of the strata
(especially in the BMʼs laid in older epochs) the organics were all eliminated by
the strong oxidising capacity of groundwaters.
!

The most detailed analyses for a BM are those published in the Murray

Springs site monograph (Haynes and Huckell op. cit.). They became the
reference point for the study of BMʼs. Accordingly (and contrary to a widely
assumed belief), the Black Mat is mainly inorganic, with organics rarely above
1-2% in most samples (Stankiewicz and Tegelaar 2007). Among the main
chemical elements, it contains C (4.6%) and H (1.3%), with small amounts of
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oxygen and negligible traces of N (Rogers 2007). Spectrography showed that
the main fraction was composed of Si, Fe and Al, with smaller amounts of Mg, K
and Ca. The X-ray diffraction confirmed montmorillonite (bentonite) was the
main component of the matrix, with up to 11% of calcite coating the peds. The
samples were free of gypsum, weak in sulfate, with only 0.19% of phosphorus
and a pH of 6.7 (idem; Haynes 2007d).
!

The organic component is indeed low, even lower than the 7.9%

expected statistically for most samples. In fact, the results show that the black
colour of the BM cannot be explained by its organic fraction. There is no
evidence of undegraded plant remains, nor macroscopic charcoal, wood or
roots (Leenheer 2007). LOI analyses also yielded low organic content (Rogers
op. cit.). The studies showed that the organics and the black colour could not be
explained by decayed animal tissue, nor by water plants, mosses and grasses,
as initially proposed (idem). However, the presence of aromatic molecules
possibly indicates burned wood, the nitrogen compounds may suggest a
bacterial or fungal origin, while the aliphatic components may derive from algae
remains and spores (Leenheer op. cit.; Stankiewicz and Tegelaar op. cit.).
!

An important aspect of the BM is provided by the malacological studies.

A very complex spectrum of mollusks was identified in the stratigraphic
sequence at Murray Springs and the BM itself yielded at least twenty-five
species. Of these, the majority are terrestrial, followed, in less proportion, by
aquatic taxa. The Pupillidae snail family is dominant, with a diversity of
Gastrocopta and Vertigo species, some of them diagnostic of the Pleistocene
(Mead 2007). The results are confirmed by the observations in the Great
Basinʼs black mats, with the same preponderance of land snails, few aquatic
species and absence of aquatic ostracodes (Quade et al. op. cit.).
!

Researchers define the BM as a kerogen, or a kerogen-like particular

form of sediment, not only for the US cases, but also for others mentioned here
(Mahaney et al. op. cit.; Botz et al. op. cit.). It has a component of decayed
matter, with humic and sapropelic members, but, as indicated by the analyses
from Murray Springs, with presence of furfurals and polysaccharides containing
photo-synthetic pigments that strongly suggest an algal origin (Haynes 2007d;
Rogers op. cit.; Leenheer op. cit.). In fact, the Murray Springs BM was rich in
pentosan, which is a monosaccharide. Pentosans provide an easy source of
carbon for fungal and algal metabolism. Researchers proposed that the
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Chlorella algae (the blue-green algae that grows on ponds) could be the biotic
element that stood at the origin of the peculiar properties of the Black Mat
(Rogers op. cit.). Leehneer (op. cit.: 249) showed that the famous ʻblack specksʼ
or micro-spherules present in the BMʼs (and often employed as arguments for
the ʻimpact theoryʼ) were a high-density form of vitreous carbon derived from the
polymerisation of furfurals (cf. Haynes and Rogers 2007).
C. The Black Mat from Ojo de Agua, Mexico
!

The Black Mat from Ojo de Agua is a particular form of sediment, rarely

or never recorded before in Mexican Quaternary geology. Several aspects and
descriptions of this black layer have already been discussed in Chapter IX.
!

The BM from Ojo de Agua is the X-2 stratum that appeared only on the

western profile of the eastern arroyo, in the central sector of the site (Figs. 260,
261). It is a localised stratigraphic unit, formed in the context of the wet meadow
or pond that existed in the gorge within the spring-fed system. Its potential
relevance as a stratigraphic marker and as a first Mexican analogy for the North
American black mats were not clear from the beginning of the research, as the
field efforts focused on the western gully, the identification of megafauna and
the search for possible cultural association. Later, the study of the arroyo, in
parallel with the literature survey for this thesis, revealed the importance of the
black stratum and the regional manifestation of the Terminal Pleistocene
stratigraphic formation (“Atticia formation”) that was discovered at the site and
confirmed at Agua Dulce (Figs. 262, 263).
!

The Ojo de Agua BM was sampled abundantly, in various locations along

the profile, after cutting back the arroyoʼs wall to expose fresh faces. In spite of
knowing the potential problems to derive from it, only bulk sediment samples
were extracted. The low budget of the project, the limited time and the
dependence on academic agreements and on free-of-charge analyses could
not justify a very specific sampling of the layer by centimetric levels or taking
into account its depositional history. As this was a pioneering exploration and
the BM had never been found before in Northern Mexico, the main goal was to
obtain preliminary information and radiocarbon dates from the stratum as a
whole, leaving the very specific and detailed studies for future and better funded
investigations. In the first place, the intention was to see whether the BMʼs age
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coincided in time with the Younger Dryas and if there were close similarities with
the results reported at Murray Springs. In other words, to verify if the initial
working hypothesis was confirmed by the discovery of the first
chronostratigraphic marker for the Younger Dryas and the end of the
Pleistocene in Northern Mexico. The samples extracted from the X-2 layer were
submitted for a series of analyses, whose results are presented below.
X.8. Analyses effectuated on the Ojo de Agua black mat
MACROSCOPIC PLANT REMAINS. Fine fragments of capillary roots, rootlets
and other small remains can be found in the Ojo de Agua BM (Fig. 279). They
can be recognised macroscopically or with a magnifying glass, they float when
the sediment is submerged and appear in the mesh when the samples are
sieved for obtaining particle fractions. I consider them irrelevant for this
investigation, as they might all be recent rootlets, penetrating from overlying
strata. A mineral-like looking coating can be observed on them when seen
under a polarised light microscope. As a colleague biologist noticed (Dr. Ruth
Dickau, personal communication, 2012), the cellular structure was well visible
and the specimens did not refract under the x-polarised light applied on them,
which would be expected from minerals, so most likely those floral remains
were not fossilised. Considering the high probability for the rootlets to be
intrusive, no further studies or radiocarbon dating were pursued on them.
PHYTOLITHS. The samples from the BM processed for phytolith extraction at
the University of Exeter did not yield a single phytolith (APPENDIX 24). Nor the
main samples, neither the replicas analysed posteriorly. Several other samples
from Ojo de Agua and other sites had shown poorly in silicate plant remains,
meaning that the counting was much lower than the minimum limit of 200 units
per slide expected for a relevant result. The curious fact is that the Black Mat,
regardless the repeated attempts, produced zero phytoliths. Such an
unexpected outcome may be an interesting argument for the lack of vegetation
around the pond during the deposition of the black layer. As another possibility,
it could be the effect of formation processes that did not allow any plant remains
to reach the centre of the pond.
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Fig. 279: Floating material from the black mat of Ojo de Agua: rootlets, capillary roots.

MOLLUSKS. Although an important number of samples from more than 20
stratigraphic units were submitted for analyses to the Zooarchaeology
laboratory of INAH in Mexico City (Chapter XI, APPENDIX 25), none of them
came from stratum X-2 from Ojo de Agua. The black mat did not contain
mollusks, at least not macroscopically visible on the exposed profile.
Chemical and physical analyses.
!

A series of chemical analyses on the BM were undertaken by Dr. Ben

Pears, postdoctoral fellow at the Department of Geography of the University of
Exeter (full report in APPENDIX 26). The studies were all applied to five
samples, for comparative reasons: two samples from the Black Mat (for
replication), one from the bentonite layer underlaying the BM (stratum X-4), and
one each from strata 906 and 908 (excavation X9), which were initially thought
to be a local manifestation of the black mat.
SEDIMENT FRACTIONS. The BM at Ojo de Agua is defined as silty clay. The
silt is predominant (65.06%) (Fig. 280), followed by clay (34.36%), with low
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amounts of sand (0.59%) (Fig. 281). The reference deposits (units 906, 908,
X4) showed more sand (at least 3%), suggesting higher energy environments.

Fig. 280. The silt fraction of the Ojo de Agua black mat magnified at 40x.
Fig. 281: The sand fraction of the black mat, magnified at 40x.

SEDIMENT pH. The tests indicated a neutral pH, of 7.10 - 7.14, only slightly
differing from the reference samples (Fig. 282). Dr. Pears considers this could
be caused by little acidification of the sediment due to high carbonate content
and highly mobile water tables.
LOSS ON IGNITION (LOI). The Black Mat showed relatively increased values
of around 12.9% of organic content, twice as much as the other three analysed
strata (Fig. 283).
MAGNETIC SUSCEPTIBILITY. The magnetic susceptibility test suggests there
is little probability for significant influence of burning on the Black Mat. The BMʼs
values are among the lowest (Fig. 284). On the other hand, the higher values of
stratum 908 are consistent with the presence of charcoal flecks in its matrix and
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with the possible translocation of iron through the profile as a result of
fluctuating water tables.

X9-906

X9-908

X2 black mat

X2 BM replica

X4 bentonites
6.900

7.125

7.350

7.575

7.800

Fig. 282: pH values of the Black Mat and the reference sediments (Dr. Ben Pears).
Fig. 283: Organic content (%) values by Loss on Ignition (LOI) analysis (Dr. B. Pears)
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Fig. 284: Magnetic susceptibility analysis of the black mat and reference sediments (Dr.
Ben Pears).

HEAVY METALS CONTENT. The BM has the highest content of heavy metals
(copper, lead, zinc and iron), in relationship with the reference samples (Fig.
285a,b c). The values are high per se, probably as an effect of metal-rich water
tables rising to the surface during the deposition interval of the BM. The Fe
content in all samples is significantly high, even requiring a different graph to
plot. As Pears noted in his report, the high iron content is somehow in
contradiction with the low values obtained in the magnetic susceptibility
analysis.
MANGANESE CONTENT. Surprisingly, the BM yielded the lowest manganese
content, with only about 42 ppm (Fig. 286). The black colour is apparently not
produced by its Mn content and the Fe values could have more participation in
that characteristic (APPENDIX 26).
PHOSPHATE CONTENT. The BM produced the lowest values for the total P
and the inorganic P variables and yet higher than the rest of the samples for
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organic phosphorus. This is important, as it is consistent with the LOI results,
showing a higher concentration of organic matter in the BM (Fig. 287).

Fig. 285a: Heavy metals content. Condensed graphic showing the predominance of Fe
(Dr. Ben Pears).
Fig. 285b (below): Copper (Cu), lead (Pb) and Zinc (Zn) content of the black mat and
reference sediments (Dr. B. Pears).
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Fig. 285c: Heavy Metals content. This graph shows the Iron (Fe) content only (Dr. B.
Pears).
Fig. 286: The manganese content (ppm) of the black mat and reference samples (Dr. B.
Pears)

470

Fig. 287: The phosphate content of the Ojo de Agua black mat and reference
sediments (Dr. B. Pears).

XRD AND ICP-MS ANALYSES. These composition studies were realised by the
staff at the Camborne School of Mines, in the Tremough Campus of the
University of Exeter in Cornwall, UK. The detailed reports are presented in the
APPENDICES 27 and 28. A long list of 40 non-conventional compositional
elements in the Ojo de Agua black mat has been revealed by the ICP-MS
analysis (Table 27; Fig. 288). It is interesting that the highest values (ppm)
correspond to titanium and barium, which join iron (Fig. 285a,c) as the main
component elements of the black mat (Fig. 289). The other elements form two
other separate categories of “ingredients”: a middle one (>10ppm, <100ppm)
(Fig. 290) and a low one (>0ppm, <10ppm) (Fig. 291).
SIMPLE MICROSCOPY. This procedure was realised employing a portable
digital microscope DinoLite of up to 230x. The intention was to identify possible
unusual microscopic material in the matrix of the black mat that could be
identified without specialised analyses. Two fractions from the Ojo de Agua
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Table 27: The 40 trace-element composition list revealed by the ICP-MS spectral analysis done
at the Clamborne School of Mines on a sample from the Ojo de Agua black mat.
ELEMENT
Titanium (Ti)
Barium (Ba)
Zinc (Zn)
Vanadium (V)
Strontium (Sr)
Manganese (Mn)
Selenium (Rb)
Chromium (Cr)
Nickel (Ni)
Copper (Cu)
Lithium (Li)
Cerium (Ce)
Lead (Pb)
Niobium (Nb)
Yttrium (Y)
Lanthanum (La)
Neodymium (Nd)
Gallium (Ga)
Arsenic (As)
Caesium (Cs)
Thorium (Th)
Scandium (Sc)
Antimony (Sb)
Hafnium (Hf)
Cobalt (Co)
Uranium (U)
Tin (Sn)
Praseodymium (Pr)
Thallium (Tl)
Samarium (Sm)
Dysprosium (Dy)
Gadolinium (Gd)
Germanium (Ge)
Erbium (Er)
Ytterbium (Yb)
Cadmium (Cd)
Holmium (Ho)
Europium (Eu)
Thulium (Tm)
Lutetium (Lu)

ppm
3732
559
182
177
117
115
105
72
61
58
51
46
32
28
26
22
21
20
17
13
12
11
8.1
6.5
6.1
5.6
5.5
5.5
5.4
4.8
4.8
4.7
3.7
3.1
3.0
1.6
1.1
1.0
0.5
0.2
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Fig. 288: ICP-MS analysis showing 40 non-conventional elements that compose the
black mat from Ojo de Agua. The titanium content is so high that it obliterates the other
elements in the graphic.
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Fig. 289: The main trace elements that compose in abundance the black mat from
Ojo de Agua. Class 1 elements (>100ppm) (based on the ICP-MS analysis).
Fig. 290: The composition of the black mat, Class 2 elements (>10ppm, <100ppm)

474

Fig. 291: Class 3 elements (<10ppm, >0ppm) in the composition of the black mat
from Ojo de Agua

black mat were used, fine sand (Fig. 292) and silt (Fig. 293), obtained from the
sieving done for the phytolith analysis in Exeter. The clay fraction was not
rescued during the wet sieving procedure. The results were not compelling and
no strange material could be seen. The maximum magnification of the device
was not sufficient for this exploration of the sediment. Under the microscope,
the black mat looks rather light grey in colour. The sand fraction shows an
abundance of sub-millimetric white quartz grains, as well as black particles that
probably form part of the physical components that gives the dark colour to the
sediment. The silt fraction also presents the black specks of irregular shape, but
the 230x magnification was not sufficient for a better appreciation. Better results
were further obtained through electronic microscopy.
ELECTRONIC MICROSCOPY / MICROMORPHOLOGY. Dr. Ben Pears from
Exeter prepared the resin blocks containing black mat samples and Dr. Yamzul
Ocampo from the University of San Luis Potosí, Mexico, prepared the thin
sections and conducted the micromorphological study (APPENDIX 35). The
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Fig. 292: Simple microscopy of the fine sand fraction of the black mat. Scales at 1
mm.
Fig. 293: Simple microscopy of the silt fraction of the black mat. Top left scale at 5
mm, all the others at 1 mm.
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Figs. 294a (above) and 294b (below): Petrography/micromorphology of the black mat
from Ojo de Agua, under petrographic microscope. The symbology indicates: quartz (Qz),
oxides (Ox), potassic feldspars (Fk), matrix (Mx) and lutite/argilite sedimentary lithics.

electronic microscopy (SEM) is still pending. The results indicate a water-lain
sediment, with moderately-to-poorly sorted composition (Fig. 294a,b). The
matrix of the black mat is clay, >30%, mainly iliite. This is a phyllosilicate or
layered alumino-silicate, proving that the black mat has genetic relationship with
the bentonite underneath it. Important amounts of sericite-type mica are
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reported from the matrix, derived from the weathering of plagioclase feldspars.
Potassic and plagioclase feldspars are among the main constituents of the
black mat, together with quartz grains and lithic particles of coarse silt to
medium sand sizes (0.03-0.3 mm). Quartzes are mono-crystalline, sub-rounded
with low sphericity, while the feldspars are rounded with medium sphericity. The
visible feldspars are anorthite. The material is bound together by calcareous
cement (<10%). Additional components are represented by hematite, muscovite
and black particles or specks that, according to the report, could be burned
organic material, but more studies are needed to understand this particular
component.
X.9. Radiocarbon dating of the Black Mat
!

Several attempts for radiocarbon dating bulk samples from the Ojo de

Agua black mat were made, in four different laboratories (Table 28). A few
samples proved unfruitful, due to low carbon yield (cf. APPENDIX 31). Five
were successful, processed at the University of California in Irvine and Beta
Analytic in Miami (APPENDICES 32, 33).

Table 28: Radiocarbon dating results for the Ojo de Agua black mat.

Laboratory/
method

Sample
number

Radiocarbon
age

CalBP
(OxCal 4.2, INTCAL09)
(2σ 95.4%)

University of
Oxford/ AMS

P-32548

FAILED

-

INAH Mexico/
conventional ¹⁴C

INAH-3028

FAILED

New attempt in process,
using 0.45 μm filters

University of
California - Irvine/
AMS

UCIAMS125805 (acid
insoluble 1)

10,375±20
rcybp

12,388 - 12,103 calBP
average: 12,245 calBP

University of
California - Irvine/
AMS

UCIAMS125822 (base
soluble)

10,525±25
rcybp

12,582-12,417 calBP
average: 12,499 calBP

University of
California - Irvine/
AMS

UCIAMS125824
(residue)

10,495±20
rcybp

12,564-12,403 calBP
average: 12,483 calBP
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Laboratory/
method

!

Sample
number

Radiocarbon
age

CalBP
(OxCal 4.2, INTCAL09)
(2σ 95.4%)

University of
California - Irvine/
AMS

UCIAMS125825 (acid
insoluble 2)

10,390±25
rcybp

12,399-12,115 calBP
average: 12,257 calBP

Beta Analytic Inc./
AMS

Beta-350198

10,500±50
rcybp

12,570-12,220 calBP
average: 12,357 calBP

These dates show a few very important things. The dates from Beta

Analytic and Irvine are virtually identical, both in radiocarbon and calendar
years. The dating of the soluble and insoluble fractions of the black mat are also
almost identical, indicating internal chemical consistency of the sample and a
reduced probability of contamination with older/younger carbon. Finally, the five
radiocarbon results confirm one of the working hypotheses of the research: the
black mat from Ojo de Agua dates to the Younger Dryas cooling episode.
X.10. Discussion
!

As mentioned elsewhere in this chapter, Ballenger et al. (2011) have

recently shown that the evidence for the Younger Dryas was increasingly clear
in the US Southwest. Also, it was said that the cooling event had been
considered inexistent for the tropical latitudes and absent, as geological
manifestations, from Mexico. This research is proving now that the Younger
Dryas did manifest on the Tropic of Cancer in Mexico, in a manner that is very
similar to the Arizonaʼs better studied cases. The Black Mat from Ojo de Agua
dates exactly for the YD interval. The analyses results run on the black
sediment are relatively similar to the outcome of the Murray Springs equivalent,
although there is still much to do in order to achieve a comprehensive
comparison between the two. The role played by algae in the formation of the
Zacatecas sample has not been evaluated yet, for example. However, the water
table oscillation in the spring-fed systems in YD times occurred the same way
as in the US Southwest, forming black, strange layers of mud on the place of
previously opulent ponds. The explorations at Ojo de Agua and Agua Dulce and
the YD age of the Mexican black mat confirmed by repeated radiocarbon dates
are a valuable support for the continuation of the search for the earliest human
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occupations in the region, they provide, for the first time in the country, a trustful
stratigraphic marker that indicate the Transition between the Pleistocene and
the Holocene.
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CHAPTER XI
Integration of data and conclusions

!

After a complex journey of ten chapters through the history of the

Mexican prehistoric research and the discoveries contributed by this doctoral
investigation in the Zacatecas desert of Northern Mexico, it is time to decant the
available information, proceed to a final synthesis of data and step into a few
speculations and interpretations, aiming to achieve some conclusions for this
work.
!

This last chapter is structured into several sections that explore, in an

integrative manner, the topic of the Pleistocene-Holocene Transition (as an
actual phenomenon) and the archaeological, paleoenvironmental and
chronological data obtained during the explorations that stand at the core of this
thesis. The five sections are: 1. a brief discussion of the Pleistocene-Holocene
Transition, which complements the previous debate in Chapter X about the Late
Pleistocene and the Younger Dryas; 2. the material culture: what the artefacts
and contexts are able to contribute, at this incipient level of research, about the
earliest human occupations in the region of study; 3. the ancient environments:
how geology, sedimentology, stratigraphic markers, phytoliths and malacology
converge into a preliminary reconstruction of the Late Pleistocene-Early
Holocene landscape in the Concepción del Oro endorheic basin; 4. the
chronological framework: radiocarbon and OSL results are discussed with the
environmental and archaeological finds, establishing an integrated image of the
corpus of data contributed by this investigation; and 5. a brief section of
conclusions, in which final statements are made and working hypotheses for
future investigations are proposed.
XI.1. The Pleistocene-Holocene Transition: a blurry image and the need for
a proper chronozone
!

The Pleistocene-Holocene Transition is still an ambiguous concept. It

refers to “something” that falls in between two defined and accepted geologic
epochs, but not an interval that can be easily delimited and described by itself.
When does the Pleistocene end and the Holocene start? A precise “moment” in
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time cannot be established and less if one wants to capture it on a global level.
The definition of a Transition period between the two, reflecting both climatic
and cultural processes that probably cover more than three millennia, is very
much needed, especially in the field of prehistoric archaeology.
!

The problem is that the discussion seems to be a completely separate

one among geologists and paleoclimatologists, on one side, and archaeologists,
on the other side. The arguments and criteria the Earth scientists adopt for
defining the Transition do not necessarily match the vision of archaeologists
about the process. Glacial retreats, sedimentary units and pollen zones are
preferred by the former, while particular changes and shifts in human behaviour,
material culture and subsistence patterns are favoured by the latter. An interdisciplinary consensus about what the Transition means is probably far from
being achieved, but a few aspects can be explored in order to evaluate if, at
least for North American prehistory, a proper Transitional chronoboundary may
be established. For the purposes of this archaeology thesis, the interest is
centred on the ʻPleistocene-Holocene Transitionʼ concept conceived mainly
from a cultural point of view, not restricted to geo-climatic criteria. This way, the
“limit” between the two Eras necessarily adopts the status of a transition,
involving processes, not arbitrary thresholds. A time zone, or chronozone, not a
boundary.
!

Chapter X dedicated several pages to the Younger Dryas, the last cold

pulsation that definitely marks the “death” of the Ice Ages. One of the main
goals of this doctoral research was to find some indicators of the presence of
the “cold spell” on tropical latitudes in the Zacatecas desert. Such indicators for example, stratigraphic markers - would provide guidance about at least a
portion of the Transitional period. The other reason to have developed a
discussion about the Younger Dryas is because that climatic episode was part and only a part - of the transition interval between the Pleistocene and the
Holocene. From an archaeological point of view, the Younger Dryas by itself
cannot be considered as the “monolithic” limit between the two geo-climatic
Eras. In my thinking, it did put an end to the Pleistocene, but it was not the start
of the Holocene. Chapter II showed how the cultural changes in the Americas
were much more complex and covered a longer time than the YD millennium.
The succession of transformations that defined the human dimension in the
Americas at the end of the Pleistocene manifest as a long sequence of
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archaeological cultures that reflect a proper transitional process between the Ice
Age and the warmer Holocene, which continued after the termination of the cold
episode. The importance of this discussion resides in the fact that the
discoveries made in the Zacatecas desert are seemingly situated, culturally and
chronologically, right within the time interval marked by the confused
Pleistocene-Holocene Transition.
!

Scientists used to speak of the Last Termination (Chapter X), including

the terminal intra-stadial events developing within the last glaciation and ending
with the Preboreal and Boreal phases, in European terminology. Since the end
of the 19th century, researchers were familiar with the Blytt-Sernander scheme,
which introduced phases like the Arctic, Boreal and Atlantic among the models
describing the Pleistocene-Holocene Transition in the Old World (Anderson et
al. 2007: 10-12). The development of pollen studies (with the establishment of
the ʻpollen zonesʼ) and, later, the advent of radiocarbon dating showed that the
traditional scheme was not accurate enough and the Holocene was not as
stable, climatically, as originally thought. However, Mangerud et al. (1974)
argued that the Blytt-Sernander sequence could be refined, adapted to the
radiocarbon and pollen data and kept as a useful reference terminology for the
study of the transitional interval (Table 29).
!

In this scheme - in my opinion - the latest part of the Transitional period

coincides with the Boreal, while the Early Holocene would correspond to the
Atlantic phase, starting at about 10,000 calBP. The Transition would be
comprised within the Preboreal and the Boreal stages (ca. 12,000-10,000
calBP), plus the Younger Dryas, which overlaps with the first part of this interval.
In the Americas, the “Atlantic” stage proved rather unstable, with severe
droughts and the formation of caliche horizons and sand dunes (around
8,500-7,000 calBP) and that justified the definition of another particular climatic
event, warm and dry, known as the Altithermal, or “hypsithermal” (Deevey and
Flint 1957; Nance 1972). The Altithermal is already Holocene, perhaps the most
significant recognisable climatic event in the earliest stages of the Holocene.
The Pleistocene-Holocene Transition must have ended sometimes before it,
perhaps around 9,000 calBP.
!

Very few authors speak of the “threshold” between the Pleistocene and

the Holocene in terms of a transitional process, as a relatively long and gradual
environmental development. No Transition or “buffer zone” has been “officially”
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Table 29: Based on data from Anderson et al. (2007:11) and Deevey and Flint (1957) and on
the modification proposed by Mangerud et al. (1974) to the Blytt-Sernander scheme, this table
presents my intepretation of the “buffer zone” Transition between the Pleistocene and the
Holocene, occupying a long interval between 12,800 - 9,000 calBP.

defined so far between the Pleistocene and the Holocene. The chronozone
between the two is usually referred to in terms of sudden or arbitrary dates,
seldom related to specific climatic events. Walker (2005) and Straus (1996)
establish the start of the Holocene much too early, in my opinion, at 11,500
calBP, at the end of the Younger Dryas. Williams et al. (1998) manage a limit
around 10,000 rcybp, also roughly coinciding with the last cold pulsation. In fact,
the global, currently accepted, Pleistocene-Holocene official “boundary” among
scientists is set at 11,650±99 calBP, precisely at the end of the Younger Dryas
(Walker et al. 2009; cf. Bousman and Vierra 2012b: 4-5). Others propose that
the onset of the Holocene in North America should be set at 8,000-7,000 rcybp
[10,000-9,000 calBP], when near-modern conditions were already installed
(Quade 1986) or at 7,000 rcybp, when the ice sheets had disappeared (Peltier
1994). Haynes (1991: 448; 2007: 40) wrote that the black mats of the Younger
Dryas age should be considered as the best stratigraphic marker for the
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Pleistocene-Holocene limit, dating around 11,000 rcybp [12,800/13,000 calBP].
Berger (1990: 220) agreed that the limit corresponded to the Boreal/Atlantic
boundary, around 8,000 rcybp. !
!

Mercer (1972) reviewed the discussions and conclusions of several

INQUA meetings about the Pleistocene-Holocene transition. He observed that
nobody considered the Younger Dryas climate reversal as a viable option,
although even earlier proposals (Allerød - end of YD, for example) had been
proposed15. One of the most favoured ʻsolutionsʼ in those meetings was the
chronoboundary comprising the YD-Preboreal, at 10,000 rcybp. But most of the
proposals, as Mercer showed (op. cit: 15), were clearly Eurocentric, of dubious
global relevance. In his opinion, a Pleistocene-Holocene boundary could not be
equivalent with the Younger Dryas - Preboreal stages, because - as shown in
Chapter X - Mercer had always been an adversary of the YD as global event.
His position is rather extreme. He defended the lower boundary of the Holocene
at 14,500-14,000 rcybp., considering that the climatic oscillations of that age
were the only globally relevant climatic events before the Altithermal/
Hypsithermal interval (op. cit.: 21).
!

The Altithermal was better defined for North America (mainly western US)

by Antevs (1955). In his model, the whole post-glacial (or Deglacial) epoch,
roughly coeval with the concept of the Holocene, is called Neothermal. The
Altithermal/Hypsithermal (situated in time between 7,500/7,000 - 4,000 rcybp)
was a warm and dry interval, with pronounced droughts, preceded by the
Anathermal (following the Younger Dryas, between 10,000-7,500 rcybp) and
continued by the Medithermal (or “Katathermal”), from 4,000 rcybp to the
present (see Table 30). The author refined the model later and, based on data
from sites in Arizona, he established the famous Altithermal period as a clearly
arid interval, marked by sand dune formation and caliche accumulations
(Antevs 1962). Some authors, in the field of archaeology, questioned Antevsʼ
Neothermal model. Bryan and Gruhn (1964) argued that those phases could not
be considered as fixed, definite and universal periods, as the climatic conditions
observed in radiocarbon dated sites from different regions did not share

15

The author presented the results of the International Quaternary Association (INQUA)
meetings from Warsaw, Poland (1961), Coulder, Colorado, US (1965) and Haarlem,
Netherlands (1968), in which scientists discussed the Transition topic and proposed several
options of boundaries between the Pleistocene and the Holocene.
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identical attributes; they should rather be “phases of the Neothermal
temperature curve” with local variations. However, pollen records obtained by
Byrne et al. (1979) in the Great Basin confirmed the Altithermal as a warm and
dry period, with an increase in xerophytic plants; the first major bio-climatic
signature of the Holocene.
Table 30: This table presents Antevʼs model of the Neothermal, with the Altithermal as the
main warm peak in the first part of the Holocene. In the left column, my “coarse” proposal of
the Transitional period, including the Younger Dryas and the Anathermal (based on the
climatic model diagram from Antevs 1955: 323).

!

Another important and still mysterious episode, at the very end of the

Pleistocene-Holocene Transiton interval and somehow within the Altithermal,
was the so-called 8.2ka or 8,200 event. Lasting for only about 160 years
(8,250-8,090 calBP; cf. Bousman and Vierra 2012b: 5), this cool pulsation was
documented for central Mexico, as the only evident post-glacial cold peak there,
in detriment of the YD episode (Heine 1994). Data from around the world
indicate its global manifestation as a major cooling event that practically closed
the climatic oscillations preceding the Early Holocene “optimum” (cf. Baldini et
al. 2002; Ellison et al. 2006). The 8.2ka event had its own internal variations
and caused rapid and short-lived temperature pulsations in the oceans
(Randsalu-Wendrup et al. 2012).
!

The commencement of the Holocene, under this panorama, seems to

have been associated with adverse climatic conditions, potentially problematic
for human cultures. Actually, the idea of an occupational hiatus was common
among scholars. Reeves (1973) explored this hypothesis for the Northern
Plains and discovered that the landscape was characterised by rich grasslands
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which may have supported considerable bison populations, so the absence of
human groups in the Early Holocene was only apparent, resulting from
insufficient sampling. However, the problem was raised again by Sheehan
(1995). Testing Reevesʼ conclusion, he noticed that the Middle and Late Archaic
occupations were indeed abundant in the region, but, in spite of sustained
investigations, the Early Archaic (correspondingly, the Anathermal-Altithermal)
human presence remained underrepresented. In North American archaeology,
the Holocene and the Archaic are almost synonymous concepts. In effect, the
Holocene had commenced under curious circumstances. As shown by Meltzer
(1991), for the Southern High Plains of Texas, the onset of the Altithermal meant
severe droughts, with scarce human presence and many ancient wells dug by
people to reach the dropping water tables. A similar “hiatus theory” was
proposed for the Eastern Great Basin, for the following Medithermal period
(Madsen and Berry 1975), but the argument was refuted by Aikens (1976).
!

More recent publications do envision a proper, long transitional process

between the Pleistocene and the Holocene, from an archaeological point of
view, not only like a “barrier” marked by the terminus point of a climatic event
(Straus et al. 1996; Bousman and Vierra 2012a). Culturally speaking, the
Transition was prolonged, lasting between 15/13,000 and 8,000 rcybp (Yesner
1996, Straus 1996, Erlandson and Moss 1996). A long list of climatic and
environmental changes produced an entirely new landscape that the survivors
of the Transitional had to cope with (Yesner op. cit.: 243-244). Comparing the
transition with a play in several acts, Straus (op. cit.: 4) considers that the third
and last act was the 10,000-8,000 rcybp interval, corresponding to the
Preboreal and Boreal stages. This interval is sometimes referred to as the
“Paleoarchaic”, mainly in the Great Basin of the Western US (Bryan and Tuohy
2005). Beck and Jones (1997) point at a very important characteristic of the
Paleoarchaic archaeological record of that region, something identical to what
occurs in the endorheic basin studied for this thesis: the period lacks buried
sites, lacks stratigraphy and all sites are principally made of surface materials.
!

At the end of this brief discussion of the Pleistocene-Holocene transition,

the author of this thesis - as a tentative model and for the interpretive purposes
of the results of this research - proposes the use of the Transitional, as a
concept defining the “buffer” chronozone between the Ice Age and the current
interglacial in North America (see condensed model in Table 31). The
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Transitional allows the chronological adjustment of the cultural manifestations
situated in time between Clovis and the proper Early Archaic/Early Holocene
horizons. This interval comprises at least two major phases: Transitional A,
commencing at 12,800 calBP and lasting for the entire duration of the Younger
Dryas; Transitional B, following the YD, including the Preboreal and Boreal
stages and ending with the onset of the Altithermal, roughly around 7,500 rcybp/
9,000 calBP. This model occupies a long interval (ca. 3,600 years) and invades
the traditionally managed “boundary” of 8,000 rcybp.
Table 31: This table summarises the discussion in this section and presents the situation of the
Transitional chronoboundary, between the Pleistocene and the Holocene and in relationship to
the most important climatic stages (as illustrated in Tables 28 and 29), cultural phases, oxygen
isotope stages, as well as the last stadial (GS) and interstadial (GI) events based on the
Greenland ice cores. Table based on data from Anderson et al. 2007, Deevey and Flint 1957,
Mangerud et al. 1974, Antevs 1955, Turner and Hester 1999, Morse et al. 1996, Bousman and
Vierra 2012b. Dates are in radiocarbon years (rcybp).

XI.2. The ancient artefactual assemblages of the Concepción del Oro
endorheic basin: Late Pleistocene and Transitional horizons
!

The artefact assemblages/industries discovered by this research in the

endorheic basin of Northeastern Zacatecas seem to fall, chronologically and
culturally, within the Transitional period, particularly in its component “B”, more
488

recent than the Younger Dryas. A sustained effort to find analogies for the
artefacts was made, but the specialised North American literature, although
abundant in descriptions and synthesis, is poor in reliable illustrations of the
treated objects, so a bibliography-based study of the cultural affinities of the
Zacatecas finds was not as successful as expected.
!

Ojo de Agua and the Chiquihuite Cave represent exceptions from the

chronological interpretation made above. The geological-paleontological site of
Ojo de Agua did not yield a clear association between cultural components and
Pleistocene strata. The two artefacts described in Chapter IX cannot be related
with confidence to the abundant Ice Age deposits at the site. Analogies are
difficult to find, as the two items do not show very distinctive attributes. The
sandstone projectile point, if indeed related to the Desmuke type of Southern
Texas (Turner and Hester 1999: 105), is probably of Late Archaic age. The
flaked limestone nodule covered in orange patina is more promising, as it
comes from the eroded Pleistocene terrace, west of the gully. However, its
status as a Late Pleistocene artefact remains hypothetical.
!

The Chiquihuite Cave poses intriguing problems now, unforeseen at the

beginning of the research. The elongated bifacial point found on the surface
outside the cave is of reduced cultural-chronological relevance, anyhow. Its
Lerma-like or El Jobo-like shape means little beyond a mere speculation about
cultural affinities and formal attributes like those could have manifested in other
unknown lithic types from posterior periods. Nevertheless, the weathered
“Joboid” biface still could be of Late Pleistocene or Transitional age and such a
working hypothesis should be maintained for the sake of future investigations at
the site, insisting here on the fact that mere formal similarities do not imply
cultural relationships. On the other hand, the possible cultural context buried
almost four metres deep in the caveʼs first gallery is more “aggressive” from an
interpretational point of view. Summarising, there were several elements that
converged in the same layer, at the same depth, pleading for an extremely old
human presence, in excess of 30,000 calendar years, as shown by radiocarbon
and OSL results. Traces of ash, burned phytoliths, palm phytoliths (an
exogenous plant), three limestone flakes and one, maybe two mammal penis
bones were found together in a association that is unlikely to have formed by
mere natural hazard. The small flakes do present attributes of having been
produced by conscious action, although any further technological or cultural
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considerations are impossible to make at this point. The excavated strata,
although poorly consolidated, lacked evidence of disturbance, animal burrowing
or other anomalies. Even if the elements “migrated” somehow through the
strata, their age could not vary beyond a few millennia. In conclusion, if the
small lanceolate point from the slope could be of any age, the buried context
from unit 1109 is definitely from the Late Pleistocene and, more likely, of olderthan-Clovis age.
!

For the case of San José de las Grutas rockshelters, this thesis

maintains the position that the Late Holocene radiocarbon dates obtained from
stratum 804 only reflect the age of the small arrowheads component, but remain
inconclusive about the concave-based limestone points industry. The
assemblage described above in Chapter VII is proposed here as having a Late
Transitional age. It probably represents a transitional cultural phase between
the Late Paleoamerican traditions and the Early Holocene technological habits,
manifesting rather late, in a “peripheral” region. The OSL date of the upper part
of the reddish clays beneath the artefact-rich stratum is about 8000 years. The
limestone industry is, at worst, slightly younger than that, hypothetically from
7,000 calB, which would place it in contemporaneity with the fireplace feature
from the Chiquihuite Cave. However, there is another possibility. As the
sediments from the eastern slope of the travertine rockshelters are clearly
mixed and reworked, the artefacts could have been extracted somehow from
older contexts nearby and carried downslope. In any case, their hypothetical
most recent age should be placed between the end of the Transitional and the
Early Holocene, possibly during the Altithermal/Atlantic stage, but not younger.
The broad, thinned, concave bases and the well-controlled flaking sequences
(together with the overshot flakes, the pyramidal cores and the lipped platforms)
evoke the Late Pleistocene flaked stone technologies. The notches, made near
the basal corners, are indicators of the early Holocene traditions. Both varieties
represent the same artefacts, the same type, used concomitantly. This thesis
proposes that, at San José de las Grutas, one can witness “live” the transition
from the Late Paleoamerican hafting techniques to the Early Holocene ones, in
the same historic continuum.
!

Analogies for the concave-based limestone artefacts have been

searched for, insistently, in the available literature. The task was difficult and the
outcome poorly representative, because of three main reasons: a) the San José
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points, notched or un-notched, are made of limestone (argilite), from thin
laminated blanks; most of the artefacts described for the Initial or Early
Holocene in North America use to be rather thick compared to the Zacatecas
sample; b) the age of the industry is hypothetical, so the proper cultural
comparisons are only speculative; c) the San José industry is formed of two
varieties based on morphological attributes that use to be treated separately in
literature: notched and unnotched types. Some vague similarities for the
notched variety were easier to find in the North American typologies, but how
relevant are they if the San José assemblage includes a concave-based
unnotched variety?
!

Only as a reference, the notched variety looks similar to the Early

Notched or the Early Stemmed horizons, usually managed for the Initial-Early
Archaic in North America, especially from the eastern half of the US (cf. Morse
et al. 1996: 325, fig. 3; Turner and Hester 1999: 81, 106; Justice 2002b:
129-131). It also looks like the Early Side Notched types from the Eastern US,
dated to the end of the Transitional (Driskell et al. 2012: 255-256, fig. 11.2). The
variety without notches presents interesting similarities in shape and
technological attributes with some Clovis-age bifaces from El Bajío, Sonora
(Sánchez and Carpenter 2012: 132-134, fig. 6.3), the broad-concave-based
Transitional points from Horn Shelter, Texas (Bousman and Oksanen 2012:
203-206, fig. 9.4) or the Early Archaic Devils Triangular type from the Lower
Pecos, Texas (Turpin and Bement 1992: 50, fig. 8). All these “analogies” are
only formal similitudes, without proper cultural implications. The San José de las
Grutas limestone industry represents a new cultural manifestation of possible
Late Transitional-Early Holocene age, in which people responded to the
environmental changes of the Early Holocene by adapting their technological
approaches while keeping in use Late Paleoamerican characteristics. !
!

The most important artefactual assemblage comes from Dunas de Milpa

Grande. The large, open, multi-phased campsite lies on a smooth paleo-beach,
on the shores of an extinct lake, on a topography that gradually joins the
Mascaron mountains to the west (Fig. 295). Dunas contains the strange “dark
industry”, composed of flaked limestone and basalt artefacts, outstanding
among the rest of the finds, all concentrating in a specific, well-delimited area in
the core of the site, east of a circular area lacking artefacts that might have
been a pond or marsh in ancient times (Figs. 296-299). Although not
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Fig. 295: GIS-DEM (Geographic Information System-Digital Elevation Model) showing
the multi-occupation campsite of Dunas de Milpa Grande, on the Late Pleistocene
paleo-beach, as seen from the East, with the Mascarón mountains in the background,
to the west. Each green point represents an artefact locality (digital processing by
Juan I. Macías Quintero, employing vectorial and raster data from the National
Institute of Statistics and Geography - INEGI and GPS points from the explorations).
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overwhelming in volume, the dark industry is full of fascinating questions. The
artefact assemblage does not look like anything known from Northern Mexico
and it is very difficult to establish analogies within the North American
archaeological record in general.
!

In this thesis, the Dunas old component is hypothetically considered of

Transitional age, meaning a post-Younger Dryas, pre-Archaic, Late
Paleoamerican period. No radiocarbon dates are available yet for the surface
record from Dunas. A few thermoluminescence tests on hearths and burned
cherts and a radiocarbon analysis on charcoal from a hearth are still in process
at the moment of submission of this text. All finds come from the surface, above
the strong, thick caliche whose base was dated by OSL to 8,000 years ago. As
already said in Chapter VI, this suggests three alternatives: a) the artefacts are
older than the Altithermal-aged carbonate deposit, but were extracted from their
original depositional contexts by recent natural or anthropic actions; b) the OSL
dating went wrong for some reason; and c) the artefacts are indeed younger
than the calcium carbonate stratum (perhaps contemporaneous with the
limestone industry from San José de las Grutas), indicating a late survival of
North American Paleoamerican traditions in the Zacatecas desert.
!

The extensive employment of the limestone as raw material is a

particular characteristic of Dunas, difficult to replicate in the continental
archaeological record and shows peopleʼs reliance on easily identifiable local
sources. On the other hand, the use of basalts (dacite, andesite) for making
stone tools is a fairly widespread behaviour among the Transitional and even
Clovis groups in the North American deserts (Warren 1967; Sánchez and
Carpenter 2012: 132; Jones and Beck 2012: 116; Vierra et al. 2012: 173). Some
of the artefact categories in the “dark industry” indicate Late Paleoamerican or
Transitional affinity. The basalt lanceolate biface (the “lermoid”), although
culturally and chronologically confusing, likely belongs to post-Pleistocene
times. The basalt concave-based and seemingly fluted point fragment speaks
by itself. The lanceolate concave-based fragment also has the potential to
indicate the presence of people in northeastern Zacatecas around 10,500-9,500
years ago (cf. Vierra et al. op. cit.; Holliday et al. 1999). The fine-grained basalt
adzes from Dunas, varied in forms, are difficult to situate chronologically, but
they probably belong to a long-lasting tradition extending from the Late
Pleistocene to the Early Archaic.
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!

Analogies for these artefacts were very difficult to find in literature. The

controversial San Dieguito-Malpais horizon was considered for the task, but no
analogies at all were found in the poorly illustrated papers (Hayden 1976;
Warren op. cit.; Erlandson and Moss 1996; Sánchez and Carpenter op. cit.;
Dixon 1999). The closest analogy with Dunas is the San Isidro site in Nuevo
León, worked by Epstein (1969). The lithic collection from the site, as explained
in Chapter V, could not be studied directly, as it is currently missing. The
monograph of the locality (idem) shows more or less the same combination of
artefacts: basalt and limestone tools, lanceolate bifaces (those interpreted by
Epstein as Plainview and Lerma points), while the adzes and cores are virtually
identical with those from Dunas. Reliable dates are not available from that
campsite and the artefacts are surface finds, as well. The toolkits are strikingly
similar, but further considerations cannot be made yet.
!

However, one particular artefact from Dunas allows intriguing

speculations: the crescent. This fragmented limestone biface, covered in the
yellowish-orange patina typical for the Pleistocene-age artefacts seen
elsewhere in Northern Mexico, is almost surely a crescent, which is a diagnostic
artefact for the Late Paleoamerican Western Stemmed Tradition (WST) of the
Great Basin, California and the Northwestern US coast. One of the first and
best studies on crescents belongs to Tadlock (1966: 663, fig. 1). In that paper,
one learns that the Dunas specimen is a type 1 “quarter-moon crescent”. Such
artefacts, commonly found in WST surface contexts and almost always
associated with playas, lake basins and wetlands (just like Dunas), are still a
mysterious class of tools, with debatable functionality: transverse projectile
points for hunting waterfowl or knives for cutting fish or skinning animals (Sutton
1989: 97; Jelks 1992: 121; Justice op. cit.: 116-117; Chatters et al. 2012;
Rosenthal and Fitzgerald 2012; Jones and Beck op. cit.: 116).
!

If a crescent biface like those from the western US is present at Dunas

and the Protoarchaic “Desert cultures” predominantly manifested in western
North America and the Plains, extended by Jelks (op. cit.) to Northern Mexico,
does it mean that Northeastern Zacatecas had some cultural input from the
Western Stemmed or the Western Archaic traditions during the Transitional
period, through human groups searching for other surviving wetlands of their
times? That is fairly possible. However, until new investigations are conducted
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in the region, this is just another fascinating hypothesis playing the role of a
tentative conclusion in this thesis.
Fig. 296: GIS model of the archaeological site of Dunas, showing the distribution of the
“dark industry” artefacts, by category, in relationship to the rest of the finds (model by
Juan I. Macías Quintero).
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Fig. 297: Close-up to the core area of Dunas, showing the curious circular feature
(which probably was a pond in the past) and the clustered distribution of the “dark
industry” artefact categories, in relationship to the rest of the finds (model by Juan I.
Macías Quintero).
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Fig. 298: The same map of artefact distribution at Dunas, but showing only the “dark
industry” finds, without the rest of the localities (model by Juan I. Macías Quintero).

Fig. 300: Diagram showing the phytolith analysis results for test unit X2 at Dunas de
Milpa Grande (by Jenny Watling).
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Fig. 299: Based on the distribution map shown in Fig. 298, this image presents the
spatial distribution of the most important artefacts belonging to the “dark industry”
from Dunas. They cluster tightly in a defined space around the central “circle”,
especially on its eastern side and their spatial relationship and technological
similitudes describe the extension of the Transitional campsite.

Fig. 301: Diagram showing the phytolith analysis results for test unit X9 from Ojo de
Agua (by Jenny Watling).
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XI.3. The Late Pleistocene-Early Holocene environment of the endorheic
basin
!

There are many and complex ways archaeologists can use to approach

the reconstruction of Quaternary environments (see Lowe and Walker 1997;
Williams et al. 1998; Walker 2005; Anderson et al. 2007). Nevertheless, their
accessibility depends on the professional background of the researchers, the
staffʼs specialisation and, above all, the available budget of the projects. This
doctoral investigation limited its paleoenvironmental reconstructions to four
classes of data: geological observations, phytoliths (the silicate particles found
in plants), malacology (study of molluscs) and the analysis of fossil plant
impressions in Pleistocene travertines. This section deals with some results
derived from the first three methodological approaches, the last one being still in
process.
XI.3.a. Geology
!

The chapters dedicated to the excavated sites have already presented

considerations on the geology of the region and the space here would not
support a longer discussion. The investigation is incipient and the lack of
complete correlations over the basin does not allow the identification of facies.
There are several important stratigraphic elements that mark distinctive
depositional-erosional phenomena across the basin.
!

One of the most important is the widespread presence of calcrete,

somehow incorrectly known in Mexico as caliche (cf. Rapp and Hill 2006: 54).
The calcium carbonates form part of the category of precipitates and evaporites.
This fine material may leach through the epipedons of soils and form calcic (Bk)
sub-surface horizons (the true caliches). When the arid climatic conditions allow
it, these become strongly cemented, made of pure carbonates, turning into
petrocalcic (Bkm) horizons. In other, wetter occasions, a higher presence of
clays and silts among the carbonates favour the formation of marls (cf. Waters
1992; Goldberg and Macphail 2006; Rapp and Hill op. cit.: 36). One can see
such marls at Ojo de Agua and Agua Dulce, beneath the black mat and
underlying the Pleistocene paleosol that contains the burned willows. In the
case of Ojo de Agua excavations, more than precipitates, the carbonates are
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the result of hot spring discharge, brought to the surface from the limestone
bedrocks and then concentrated as evaporites under dry conditions. All those
white layers abundant in the excavated profiles indicate episodes of weak
spring discharge and high evaporation, alternating with marshy conditions or
shallow ponds. In most cases, the carbonate deposits formed in fact at the
surface and were exposed to the elements in antiquity, forming erosion
interfaces. The springs from San José de las Grutas and Ojo de Agua, active
through the Late Glacial Maximum and after, were thermal springs and
generated the accumulation of another class of carbonates, the travertine. It is
not known whether they were artesian springs or slow, gravity springs (seeps)
(Waters op. cit.: 215). But they were surrounded by rich vegetation, with
grasses, sedges and forests, as shown by the macro-remains trapped in the
cemented muds. The case of Dunas is extreme. The thick carbonate deposit
there is definitely not a petrocalic horizon; in consequence, not a caliche,
properly speaking. It rather formed through both evaporation and precipitation,
under very dry conditions, possibly with aeolian contributions, over a relatively
long time and ended exposed to elements, on the surface, developing rough
micro-topographies. The caliche at Dunas marks the arid climate of the
Altithermal and the accelerated process of desertification.
!

Lake or pond sediments are another important component of the geology

in the endorheic basin, marking humid conditions at the end of the Ice Age.
They can be seen in the deep stratigraphy of Dunas, following the LGM, and in
the green-olive bentonite deposits of the Pleistocene Formation at Ojo de Agua
and Agua Dulce. Loess, dust and sands are common to the Holocene drier
climates, when desert was probably fully installed in the basin. Dunas and the
playa-lake sites are the most obvious examples, but such sediments also
overlay the Ice Age deposits from Ojo de Agua and Agua Dulce. The Holocene
saw the accumulation of thick alluvial fans all over the basin, by alluvial and
colluvial accumulation of clastic material. The aridity, plus a low vegetation
cover, favoured slope erosion, trenching and gully formation (cf. Waters op. cit.;
Rapp and Hill op. cit.; Goldberg and Macphail op. cit.). Only two paleosols were
identified, a Holocene one at Dunas, above the carbonate bed and a Terminal
Pleistocene one in the Ojo de Agua-Agua Dulce system. They probably mark
stable climatic conditions in two distinct moments in time.
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XI.3.b. Phytoliths
!

The most complete image of the past environments in the Concepción

del Oro endorheic basin comes from the phytoliths studies, run at the University
of Exeter. The analyses were done by Jenny Watling, in the Paleobotanical
Laboratory directed by Dr. José Iriarte, with my own technical support for
sample preparation, occasionally (APPENDIX 24). All excavated strata had
been sampled for this purpose, but only a small, priority selection of samples
was finally processed. The results show evident climate changes across the
area from the Pleistocene to the Early Holocene.
Fig. 300: Diagram showing the phytolith analysis results for test unit X2 at Dunas de
Milpa Grande (by Jenny Watling)

!

Dunas data reflects an interesting transition (Figs. 300, 306). In the

deepest levels of test pit X2 (unit 213), following the LGM, the landscape was
dominated by grasslands, with abundance of Pooideae, cold-adapted taxa.
These round/oblong and squared phytoliths combine with Panicoid bilobates,
marking grasses that prefer warmer and humid conditions when the area was a
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lake shore. Right before the formation of the caliche (maybe around 9,000 years
ago), the grasses persisted (units 202-203A), but forests appeared, with woody
taxa becoming dominant; the landscape became a savannah or open
woodland. In the Holocene, above the caliche (paleosol 301), the environment
turned drier again and trees diminished. The lake still existed and the beach
supported saddles, adapted to warmer, drier conditions.
Fig. 301: Diagram showing the phytolith analysis results for the test unit X9 from Ojo
de Agua (by Jenny Watling)

!

The samples from Ojo de Agua contained very few phytoliths. The most

productive was unit 1006 (Figs. 301-303, 306). In those times of the Pleistocene
(about 30,000 years ago), the area was forested, mainly trees with some
grasses adapted to colder, high-altitude conditions, but also flowering plants
(Asteraceae), loving open spaces. The high incidence of charcoal probably
speaks of wildfires. The few phytoliths found in the other samples are also
mostly arboreal taxa, for example unit 906, dated at more than 30,000 years
ago, too (Fig. 301). So, Ojo de Agua with its hot spring and humid conditions
was a forested landscape for most of the Last Glacial.
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Fig. 302 (top): Diagram showing the phytolith analysis results for the test unit
X9bis from Ojo de Agua (by Jenny Watling).
Fig. 303 (bottom): Diagram showing the phytolith analysis results for the test
unit X10 from Ojo de Agua (by Jenny Watling).
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Fig. 304: Diagram showing the phytolith analysis results for the test unit X8 from San
José de las Grutas rockshelter (by Jenny Watling).

!

Phytoliths were far better preserved at San José de las Grutas (Figs.

304, 306). The upper part of the reddish clays (unit 805, 8,000 years old) is rich
in warm-adapted grasses (Panicoids, rondels, saddles), but still cooler than
today. There were forests there at the start of the Holocene, with trees
dominating together with palms (globular echinates). Flowering plants
(Asteraceae) indicate open spaces at that time. Later, when the 804A-B soil
formed, the cold-adapted plants disappeared and warm-adapted plants
increasing drastically. The overall analysis shows that the climate became drier.
!

Two samples (strata 1108-VIIʼ, 1109) were studied for the Chiquihuite

Cave, but the sediments proved very poor in phytoliths (Figs. 305, 306).
Grasses and forest existed outside the cave in the Late Pleistocene. Palms are
present in the lowest levels, where the possible cultural context was buried.
Burned woody phytoliths were also present, indicating possible use of fuel,
which would coincide with the microscopic evidence of ash in stratum 1109.
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Fig. 305: Diagram showing the phytolith analysis results for the test unit X11 in the
Chiquihuite Cave (by Jenny Watling).

XI.3.c. Malacology
!

The study of mollusks was accomplished by biologist Maria Teresa

Olivera Carrasco, from the Zooarchaeology Department of INAH in Mexico City
(APPENDIX 25). Almost all samples were from Ojo de Agua, both from the
exposed profiles in the gully and the three excavated pits, as well as a few
specimens from the deepest levels of X11 in the Chiquihuite Cave. Only the
mollusks obtained from the natural profiles have been analysed in detail before
the fulfilment of this thesis; the abundant samples from the Ojo de Agua
excavations are still under study. However, the stratigraphic units the specimens
come from can be correlated with the excavated and dated strata (cf. Chapter
IX). The other excavations in the basin did not produce shells. Seven taxa were
identified, with different levels of resolution (family, genus, species). The results
are summarised in Table 32.
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Fig. 306: Microscope photographs of the classes of phytoliths identified in the
samples from the endorheic basin of Concepción del Oro: rectangular/square (A);
bilobate (B); round oblong (C); globular granulate (D); globular echinate (E); burnt
globular echinate (F); rondel (G); saddle (H). Scales at 20 μm (individual photos by
Jenny Watling).
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Table 32: The mollusk taxa identified in the Pleistocene layers of the gully at Ojo de Agua.

Mollusk taxon

Profile-mefauna loc. /
stratigraphic unit

Range of age (rcybp)
correlated with the
excavated/dated strata

SUCCINEIDAE family

P1-MFP03 / 3
P1-MFP03 / 5
P1-MFP03 / 7
P1-MFP03 / 8
P1-MFP03 / 9
P2-MFP04 / 11
P2-MFP04 / 12
P2-MFP04 / 13
P3-MFP05 / 15A
P3-MFP05 / 18
P3-MFP05 / 20B
P3-MFP05 / 24B
P3-MFP05 / 25A
P3-MFP05 / 36,37,38

< 31,000
< 31,000
32,030-31,000
32,030±370
33,000-32,000
33,000-31,000
33,000-31,000
33,000-31,000
33,000-31,000
33,000-31,000
39,500-31,400
39,500-31,400
39,500-31,400
> 50,000

PUPILLA sp.
(Pupilla blandi)

P1-MFP03 / 7A
P1-MFP03 / 9
P2-MFP04 / 10
P3-MFP05 / 25A

32,030-31,000
33,000-32,000
33,000-31,000
39,500-31,400

Vallonia gracilicosta

P3-MFP05 / 25A

39,500-31,400

Vertigo ovata

P1-MFP03 / 9
P2-MFP04 / 12
P3-MFP05 / 25A

33,000-32,000
33,000-31,000
39,500-31,400

Deroceras laeve

P2-MFP04 / 12
P3-MFP05 / 15A
P3-MFP05 / 18
P3-MFP05 / 20B
P3-MFP05 / 24B
P3-MFP05 / 25A

33,000-31,000
33,000-31,000
33,000-31,000
39,500-31,400
39,500-31,400
39,500-31,400

Gyraulus circumstriatus

P2-MFP04 / 12
P2-MFP04 / 13
P3-MFP05 / 18
P3-MFP05 / 24B
P3-MFP05 / 25A
P3-MFP05 / 36,37,38

33,000-31,000
33,000-31,000
33,000-31,000
39,500-31,400
39,500-31,400
> 50,000

Pisidium casertanum

P1-MFP03 / 9
P2-MFP04 / 11
P2-MFP04 / 12
P3-MFP05 / 20B
P3-MFP05 / 24B
P3-MFP05 / 25A
P3-MFP05 / 36,37,38

33,000-32,000
33,000-31,000
33,000-31,000
39,500-31,400
39,500-31,400
39,500-31,400
> 50,000
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!

As it can be easily appreciated, all the samples studied so far are of Mid-

Wisconsin age, predating the Late Glacial Maximum. The lowest layers (units
36, 37, 38) may be of Early Wisconsin, probably even of Sangamon age, even
beyond the range of capability of the OSL dating method. The malacology, in
this case, complements the environmental reconstruction for times older than
anywhere else in the basin.
Fig. 307: Pleistocene snails from Ojo de Agua: Gyraulus casertanum (A) and Pupilla
blandi (B) (individual photos by Maria Teresa Olivera Carrasco).

!

None of the identified species are extinct ones; they can still be seen

nowadays in their corresponding environments. According to Olivera, Gyraulus
circumstriatus (Fig. 307A) is an indicator of small water bodies and swamps.
Pupilla blandi (Fig. 307B) and Vallonia gracilicosta (Fig. 308A) are snails that
used to live in forests and savannahs with moisture availability, between rocks,
under fallen trees and among humus. Similarly, Vertigo ovata (Fig. 308B)
prefers shadowed areas with moisture and rich in humus, streams and swamps.
The same environment, with rivers, streams, swamps and muds is suggested
by the Succineidae family (Fig. 309A) and the Pisidium casertanum bivalves
(Fig. 310). As expected, the slugs (Limacidae family, Deroceras laeve, Fig.
309B) prefer wet locations, with decaying vegetation and rich humus cover. The
results present close analogies with the malacological data from Murray
Springs. The black mat from Ojo de Agua, although contemporaneous with the
Arizona one, did not yield mollusks. At Murray Springs, the black mat and the
related strata from the Lehner Formation contained Vertigo ovata, Pisidium
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casertanum, Gyraulus sp., Deroceras laeve, Succineidae, Pupillidae, Vallonia
gracilicosta, virtually the same taxa as at Ojo de Agua (Mead 2007).
Fig. 308: Pleistocene snails from Ojo de Agua: Vallonia gracilicosta (A) and Vertigo
ovata (B) (individual photos by Maria Teresa Olivera Carrasco).

Fig. 309: Ojo de Agua malacology: a snail of Succineidae family (A) and a slug,
Deroceras laeve (B) (individual photos by Maria Teresa Olivera Carrasco).

!

The malacology analysis confirms the expected Pleistocene landscape

reconstruction for Ojo de Agua and matches the results produced by phytoliths.
Between 50-30,000 years ago, the area was humid, seemingly cool and
shadowed, with forests and grasses growing on moist land that supported a rich
humus layer. The data is going to be completed by the ongoing analysis of
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mollusks from the Atticia Formation, which probably formed along the Late
Glacial Maximum and the Younger Dryas.
!

Preliminary results for the Chiquihuite Cave indicate the presence of

Humboldtiana snails in stratigraphic unit 1106, at 1.75 m of depth (Fig. 311A).
These animals live at high altitudes, among rocks in forested areas. To the
bottom of the excavation, together with the ash, the penis bones and the flakes
(3.30-3.60 m deep, stratum 1109), the digs revealed small snails of the
Urocoptidae family (Fig. 311B), expected for caves and locations with an
abundance of calcium.
Fig. 310: A bivalve shell, Pisidium casertanum, from Ojo de Agua Ice Age layers
(individual photos by Maria Teresa Olivera Carrasco).

Fig. 311: Molluscs from the Chiquihuite Cave: Humboldtiana (A) and Urocoptidae sp.
(B) (individual photos by Maria Teresa Olivera Carrasco).
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Fig. 312: A diminute fragment of shell found in a sample of sediment from the ancient
strata of Ojo de Agua, showing striations that might have been caused by intentional
polishing. The fragment is only 3.2 mm long, 1.2 mm in the inner convexity, radius is
0.8 mm; the specim is less than 1 mm wide. Upper left photo by Ma. Teresa Olivera
Carrasco, under polarised light microscope. The other three photos by Ciprian
Ardelean, under DinoLIte digital microscope. Magnification: 196x.

!

As a sort of an unexpected epilogue, one curious find added to the

corpus of discoveries made in this doctoral investigation. A few days before the
termination of this thesis, biologist Teresa Olivera reported the identification of a
microscopic fragment of shell that seems to have been artificially worked by
intensive polishing (Fig. 312). The specimen, only 3 x 1 mm in size, comes from
Ojo de Agua, sample M90, gully profile P3-MFP05, stratum 25A, below the
“Beta” event and it was identified under a microscope. That stratigraphic unit
would correspond to the layers situated underneath the excavated stratum 1106
(test pit X10), meaning an age of about 31,000 rcybp. Small fragments of
charcoal found in the same sample shall allow a more precise dating in the near
future. The specimen shows many linear, pronounced striations on one face,
which can be interpreted as polishing, beyond a mere natural taphonomic
process. The fragment is too small to allow solid arguments. However, the
possibilities and speculations this find implies are intriguing, as it may suggest a
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human presence around the pond at Ojo de Agua, roughly at the same time as
the possible cultural context from the Chiquihuite Cave, long before Clovis.
XI.4. Chronological framework and an integrated cultural and
paleoenvironmental history of the Concepción del Oro endorheic basin
!

The explorations in the northeastern Zacatecas desert produced a variety

of archaeological sites and discoveries that tell very different stories, from
different times. Nevertheless, the archaeological and paleoenvironmental data
converge in composing an integrated history of the arid endorheic basin that
formed the centre of this doctoral investigation. Twenty-three radiocarbon dates
and six OSL dates support the reconstruction of the prehistory of a region that
had never been explored before. Table 33 presents a recapitulation of the
available dating results for the study area, from older to younger.

Table 33: The radiocarbon (AMS and conventional ¹⁴C) and OSL (Optically Stimulated
Luminescence) dates obtained during this research for the archaeological and paleontological
sites of the Concepción del Oro endorheic basin. Dates marked with (**) are considered not
reliable or likely contaminated with older/younger carbon. The “calibrated” values for the OSL
dates represent maximum and minimum ages. !
No.

Site /
sample no.

Context

Lab. /
method

Dated
material

calBP/
AD
range
(2σ,
INTCAL
09)

Mean
calBP
years

1

Ojo de Agua
OxA-27108

X10 - 1021

Oxford /
AMS

sediment
(humic)

39,500
±1200**

45,666 42,061

43,863**

2

Ojo de Agua
X4128

X9 - 910

Oxford /
OSL

sediment

32,110
±3570

35,680 28,540

32,110

3

Ojo de Agua
OxA-27076

X9B-9B08

Oxford /
AMS

sediment
(humic)

32,030
±370

37,598 35,324

36,461

4

Ojo de Agua
OxAX-2492-40

X10 - 1013

Oxford /
AMS

charcoal

31,400
±1200**

39,369 33,622

36,496**

5

Ojo de Agua
OxA-27107

X9 - 906

Oxford /
AMS

sediment
(humic)

31,000
±550

36,581 34,696

35,638

RCYBP /
OSL age
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No.

Site /
sample no.

Context

Lab. /
method

Dated
material

RCYBP /
OSL age

calBP/
AD
range
(2σ,
INTCAL
09)

Mean
calBP
years

6

Chiquihuite
Cave
X4135

X11 - 1109

Oxford /
OSL

sediment

29,180
±2,570
to
25,870
±2,120

31,750 23,750

27,750

7

Chiquihuite
Cave
Beta345055

X11 - 1109

Beta
Analytic /
AMS

bear
penis
bone

27,830
±150

32,330 31,540

31,935

8

San José de
las Grutas
OxA-27105

X7 - 704

Oxford /
AMS

Snail
shell in
travertine

16,625
±70

20,082 19,474

19,778

9

Dunas
X4121

X2 - 213

Oxford /
OSL

sediment

15,270
±1,900

17,170 13,370

15,270

10

Agua Dulce
OxA-27075

Profile Y3

Oxford /
AMS

Willows
charcoal

12,600
±50

15,199 14,267

14,733

11

Agua Dulce
OxA-27074

Profile Y3

Oxford /
AMS

Willows
charcoal

12,550
±50

15,139 14,240

14,690

12

Dunas
X4123

X2 - 209

Oxford /
OSL

sediment

10,770
±980

11,750 9,790

10,770

13

Ojo de Agua
UCIAMS125822

Black Mat
(X-X2)

Univ.
California
in Irvine /
AMS

Black
Mat
sediment
(base
soluble)

10,525
±25

12,582 12,417

12,499

14

Ojo de Agua
UCIAMS125824

Black Mat
(X-X2)

Univ.
California
in Irvine /
AMS

Black
Mat
sediment
(residue)

10,495
±20

12,564 12,403

12,483

15

Ojo de Agua
UCIAMS125825

Black Mat
(X-X2)

Univ.
California
in Irvine /
AMS

Black
Mat
sediment
(acid
insoluble
2)

10,390
±25

12,399 12,115

12,257

16

Ojo de Agua
UCIAMS125805

Black Mat
(X-X2)

Univ.
California
in Irvine /
AMS

Black
Mat
sediment
(acid
insoluble
1)

10,375
±20

12,388 12,103

12,245
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No.

Site /
sample no.

Context

Lab. /
method

Dated
material

17

Ojo de Agua
Beta350198

Black Mat
(X-X2)

Beta
Analytic /
AMS

Black
Mat
sediment

10,500
±50

12,570 12,220

12,357

18

Dunas
X4125

X2 202/203A

Oxford /
OSL

sediment

7,650
±1,970

9,620 5,680

7,650

19

San José de
las Grutas
X4127

X8 - 805

Oxford /
OSL

sediment

7,590
±1,080

8,670 6,510

7,590

20

Chiquihuite
Cave
OxA-27073

Hearth
from the
second
gallery

Oxford /
AMS

charcoal

5,934
±32

6,851 6,671

6,761

21

San José de
las Grutas
OxA-27106

X8 - 804

Oxford /
AMS

deer
charred
bone

1,020
±24

974 1,040 AD

1,007 AD

22

San José de
las Grutas
INAH-3019

X8 - 804

INAH /
conv. C14

charcoal

973 ±27

1,010 1,160 AD

1,085 AD

23

San José de
las Grutas
no number

X8 - 804

Lab. of Ion
Beam
Physics
Zürich /
AMS

Whitetailed
deer
tooth

921 ±29

1,020 1,190 AD

1105 AD

24

Valle de
Bonanza
INAH-3027

Hearth
F1123A

INAH /
conv. C14

charcoal

858 ±20

1150 1230 AD

1190 AD

25

San José de
las Grutas
OxA-27072

X8-804

Oxford /
AMS

Whitetailed
deer
tooth

788 ±25

1215 1275 AD

1245 AD

26

Avalos
INAH-3031D

Hearth
F0163

INAH /
conv. C14

charcoal

595 ±21

1300 1410 AD

1355 AD

27

Llano de
San Juan
INAH-3031B

Hearth
F081

INAH /
conv. C14

charcoal

459 ±31

1410 1475

1442 AD

28

San José de
las Grutas
OxA-27071

X8 - 804

Oxford /
AMS

deer
charred
bone

287
±24**

-

-

29

Ciénega de
Rocamontes
INAH-3031C

Hearth
F219A

INAH /
conv. C14

charcoal

169 ±21

1660 1960 AD

1810 AD

RCYBP /
OSL age

calBP/
AD
range
(2σ,
INTCAL
09)

Mean
calBP
years
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!

Based on these 29 direct dating results (ignoring, for the moment, the

possible contamination of a few samples with older/younger carbon) and on the
archaeological and paleoenvironmental intepretations summarised in this final
chapter, the following regional story can be told (see Fig. 313):
• 44,000 - 36,000 years ago. On the Tropic of Cancer, the endorheic basin
flourished under the glacial conditions of the Mid-Wisconsin stadial. Ojo de
Agua was an active wetland, with the thermal spring providing mild, humid
conditions, with open woodland and grasses, water plants and abundance of
snails and slugs on the humus-covered soil. Megafauna had been visiting the
place since Sangamon times. Mammoths, gomphotheres, horses and tapirs
came to drink at the pond. Some of them died on the shores.
• 35,000 - 30,000 years ago. Similar conditions prevailed at Ojo de Agua, in the
southeastern heights of the basin, around the pond. There were more trees
and water tables oscillated and the pond became drier at times, as the water
retreated to the centre of the small water body. Animals left tracks in the
muddy, carbonate-rich surface of the shores. Mammoths were still present.
The hot spring intensified its activity and the whitish muds trapped the remains
of the vegetation around it: grasses, oak trees, pines, canes and reeds. The
forests covered the Astillero mountains. The large Chiquihuite Cave
apparently sheltered the first human inhabitants of the region, “pre-Clovis”
people. They flaked limestone artefacts, maybe used palms as fuel and
employed animal bacula for rituals. Other groups apparently polished shells
near the pond, at Ojo de Agua.
• 19,700 years ago: At the other end of the basin, the thermal spring from San
José de las Grutas had been active during the Late Glacial Maximum. A land
snail was trapped in travertine during the last stages of life of that spring.
• 15,200 - 14,600 years ago. The Bølling-Allerød warming phase was felt
across the basin. The lake was still extending over the future paleo-beaches
at Dunas. There, the environment was a grassland, with cold-adapted grasses
and some incipient adaptation to warmer conditions. At Agua Dulce, the
droughts had interrupted the activity of springs and ponds long before that
happened at Ojo de Agua. A soil started to form on top of the buried lacustrine
sediments. Creeks and small wetlands still existed at Agua Dulce. Willows
grew on their shores. At the end of this period, a fire (natural? anthropic?)
burned them.
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• 12,300 years ago. The Younger Dryas cooling event was manifesting over the
basin, so close to the Tropic of Cancer. At Ojo de Agua, the water tables had
dropped dramatically at the end of the Allerød, forming layers of marls and
calcrete exposed on the surface. The hot spring probably died and would be
reborn in the future, as a fresh water spring. The water tables were rising
again and flooded the centre of the extinct pond. A black mat, void of any
signs of life in the surroundings, was forming at Ojo de Agua.
• 10,700 years ago: the water limits were reduced at Dunas and the beach
started to be exposed, after the Younger Dryas had passed over the basin. At
this time, people started to use the beaches of the lake/wetland. Groups
coming from farther northwest (Plains, Great Basin) introduced their artefacts
in the local record probably by this time, in spite of the contextual anomalies at
Dunas. They worked wood from the local open forests with adzes (maybe for
making canoes), cut fish with crescent knives and hunted with limestone and
basalt weapons.
• 8,000-6,000 years ago. The Transitional period was coming to an end and the
Altithermal was being felt over the region. The inhabitants of Dunas continued
to occupy the site. The evidence does not distinguish between the artefacts
that arrived before or during this phase. A strong carbonate deposit was
forming on the ancient beach, under increasingly warm and dry conditions.
Savannah and warm-adapting plants and trees defined the landscape. Later,
the wind-blown loess would cover the area. At San José de las Grutas, the
thermal spring had stopped a time early and its place was marked by a
massive cliff of travertine. The creators of a fine limestone industry were using
rockshelters on the eastern side, while adopting new hafting techniques for
their weapons. They flaked their tools at the site, using locally available raw
materials. They lived in a mild/temperate forested environment and probably
had several freshwater springs at their disposition. High in the mountains,
some hunters spent the night in the Chiquihuite Cave, lighting a small
fireplace in the darkness of the second gallery, far from the sight of
competitors. A very long gap in the knowledge intervenes after that.
• 1,000 - 750 years ago. Different, more recent groups occupied the San José
de las Grutas rockshelters. They had bows and arrows, using small, notched
projectile points, made of cherts and quartzite. Their world was different; the
landscape was a desert, with arid-adapted plants and palms (Joshua-trees?),
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similar to modern times. These foragers hunted a large variety of animals,
such as white-tailed deer, rabbits, hares, lizards and even felines. People
cooked and consumed them in front of the travertine rockshelter.
• 800 - 500 years ago. The basin was full of nomadic groups, coming and
going, probably on a seasonal basis, around the water bodies and marshes.
One of the last surviving wetlands of the Late Holocene was attracting groups
from distant regions. They used ceramics, milling stones and hunted with
bows and arrows, using a considerable variety of arrowheads. They formed
large open campsites on the beaches and on the higher, rocky terraces,
protected from winds by the local topography. These camps contained
thousands of hearths that used to keep them warm at night and cook their
food. They ground soft materials (food? pigments? hallucinogens?) in fixed
mortars carved in stone. At the outset of this period, the region became part of
New Spain. A native war party faced a musketeer line of fire at San José de
las Grutas.
• 200 years ago. The native history of the region reached an end. The Mexican
Independence war extended over the country. The landscape was modified by
agriculture, mining and cattle-raising introduced by the Spanish invaders. As
an epilogue for the local extinct cultures, one of the last indigenous inhabitants
lit a last hearth on an arid paleo-beach at Ciénega de Rocamontes, territory of
an hacienda.
XI.5. Concluding remarks
!

This entire chapter played the role of Conclusions, so only a few final

words about the investigations are still to be said. This doctoral research
achieved most if its initial goals stated at the beginning of my PhD in
Archaeology studies.
!

The exhaustive literature survey hopefully managed to identify the weak

points in Mexican prehistoric studies and proposed analyses and interpretations
of the current status of knowledge about the early peopling of those territories.
The study of collections, in spite of limitations, revealed new Paleoamerican
flaked stone artefacts in the Mexican Northern Highlands that complement the
previously held image about the potential migration routes to the south of North
America. The surface explorations, performed in an area never studied before,
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proved it was possible to successfully approach the “Early Man” and the
Pleistocene-Holocene Transition topics starting “from scratch”, by conducting a
systematic research innitiated from a careful observation of the landscape. By
walking a good portion of the endorheic basin (perhaps three quarters of its
entire surface), it was possible to discover 35 new archaeological sites
belonging to prehistoric groups, ranging from the Late Pleistocene to the historic
centuries. The time for fieldwork was limited and the funding very small.
Nevertheless, fourteen excavations were done in four different sites, whose
characteristics had originated hypotheses about their archaeological potential.
Twenty-nine successful dates were obtained and paleoenvironmental data was
gathered through phytolith and mollusc studies. The climatic change is visible in
the results and the Pleistocene-Holocene transition was also identified in the
stratigraphy of the region.
!

The working hypotheses of this research are approaching their

confirmation on the field. The archaeological record, both from the surface and
excavations, revealed new cultural manifestations that provoke even more
fascinating questions about the earliest human occupations in northeastern
Zacatecas. Paleoamerican traditions seem to manifest late in time, at the end of
the Transitional and the beginning of the Holocene, in a sort of cultural inertia,
with people of distinct affiliations apparently converging in the same small basin
and performing changes in their toolkit, giving way to Archaic customs. The
Pleistocene is present in the studied area, visible in the geological,
paleoenvironmental and cultural records. Possible “older-than-Clovis”
occupations have yielded their first traces. This investigation showed that the
Younger Dryas cooling event did manifest on the Tropic of Cancer and a
valuable stratigraphic marker for this episode, the Black Mat, was securely
confirmed for the first time in Mexico. This thesis ends with the hope that the
results of this doctoral investigation are setting the foundations for a better
knowledge of the earliest human presence in Mexico at the end of the Ice Age
and for a better understanding of the complex climatic and cultural processes
that defined the still mysterious Pleistocene-Holocene Transition.
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Fig. 313: This image, based on the radiocarbon and OSL dates gathered in the Table
33, presents the cultural history of the Concepción del Oro endorheic basin and
summarizes the final results of the investigation.
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APPENDIX 1
A complete critical survey of the ʻEarly Manʻ literature in
Mexico (or a historiography of the Mexican prehistory)
1.I. The peopling of Americas as understood during Colonial times!
!

Both the cyclicality of the Cosmos in the Pre-Columbian mentality and

the catastrophic thresholds of the Christian theology prepared the enquiring
mind during the Mexican “middle ages” for the acceptance of the possibility of
forgotten lost worlds. Either clay people or pre-diluvian giants, fallen gods or lost
tribes, there were some explanations available for the large bones, the big
molars, the buried pottery, stone utensils and impressive pyramids. They call it
Colonia, the colonial times, a brief and intense transatlantic version of the late
Middle Age that completely transformed an entire universe of culture, behaviour
and indigenous knowledge about life, history, past and forefathers. This period
is roughly comprised between the Spanish Conquista - at the beginning of the
sixteenth century, followed by the transformation of Mexico into a vice-kingdom
- and the onset of the Modern Period with the Independence, during the early
19th century. It was then when the first statements and wisdom about the
origins of American people commenced and were brought to life on paper by a
few enlightened minds of the Spanish Empire.
!

For a few hundred years, they were all priests or monks. It couldnʼt have

been any different in a world where ecclesiastic education was the only path
towards knowledge. Their views were biased, but, far beyond the inevitable
Catholic filter imposed on their understanding and the normal use of the Bibledriven arguments, there was an incredibly honest, courageous, sharp and
insistent effort to offer an answer to a ʻtrinityʼ question that shall always be the
mightiest one in the American archaeology: the when, the where and the who
question mark of the human arrival onto the continent.
!

Handwritten and poorly distributed during their lifetimes, their work came

to public knowledge much later, sometimes as late as 18th century or even in
our times. For most of the texts treated in this first section were consulted in a
wonderful edition directed by an important Mexican scholar, Eduardo Matos
Moctezuma. He made it possible for the first time, gathering in a single volume
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the most outstanding words of the first authentic Mexican thinkers at the
beginning of modern history: mainly from the mid-nineteenth century and until
before the appearance of the academic and institutionalised prehistoric
archaeology in the country (Matos 1987).
!

Among the earliest individuals was fray Diego Duran, a dominic scholar

of the mid sixteenth century, author of Historia de las Indias de Nueva España e
Islas de la Tierra Firme 16. This was written in a codex manner and better known
as “Codex Durán”. Displaying a striking antisemitic posture, he assumed a deep
similarity between Jewish and American Indian customs and manners. He was
a follower of the fairly widespread idea that the possible origin of the inhabitants
of the New World resided in one of the ten lost tribes of Israel, a strong myth
that persisted for centuries among the early scholars. Talking about a “tierra
remota y apartada” as a manifestation of the new continent, he pleaded for the
Jewish origin of Americans based on superficial observations of cultural
aspects, while the crimes of the Conquista were ʻjustifiedʼ by the author as a
punishment for the “inappropriate behaviour” of the American ʻJewsʼ. This
document also contains one of the earliest mentions of extinct megafauna,
referred to as bones of giants, a terminology still in use today in rural Mexico. In
those times they were known as the Quinametzin from the Nahua (Aztec)
mythology. Invariably considered as remains of creatures killed by the biblical
flood, the ʻgiantsʼ used to stand as direct predecessors of the modern humans
in the West Indies (Matos op. cit: 21-28).
!

Probably the earliest mentions of discoveries of mammoth bones in the

New World come from Francisco López de Gómara (1555 [1954]), who wrote
that giant bones had been found in Coyoacán (now a central part of the
Mexican capital) and shipped to Spain (cf. Arroyo et al. 2003b). One of the
participants in the Conquista, Bernal Diaz del Castillo (1632 [1998]), the soldier
who became a writer, described giant bones being discovered by locals in the
area of Tlaxcala. One big femur, surely of a proboscidean, was shown to Cortés
himself and then sent to Spain as part of the typical collections of curiosities
handed in to the Crown (Arroyo et al. op. cit.).
!

Bernardino de Sahagún, a franciscan fraile contemporary with Fray

Diego, is probably one of the best-known colonial writers, famous for his

16

History of the New Spainʼs Indies and the Isles of the Firm Land.
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partizan position in favour of indigenous rights. Sahagún proposed one of the
most intriguing theories of those times, the seed of recent migrational theories:
es que por la mar vinieron, he said (“they came by sea”). This is the first and
oldest transatlantic hypothesis formulated in the Spanish language in premodern times, a theory that only later, during the 20th and 21st centuries, was
properly rediscovered. The writer also affirmed that the famous Chicomostoc
caves (a mythical place for the nahuas, believed to be the origin of the Aztecsʼ
initial migration and placed by the popular beliefs in Zacatecas) were in fact a
metaphor for a fleet of ships that Indiansʼ ancestors employed to come from
somewhere north. Father Bernardinoʼs arguments are wisely pointing towards a
serious controversy of the epoch: are the Indians humans? Therefore, if
Americans originally came from the Old World, wether Jewish or not, it meant
they descended from Adam, so they were white manʼs brothers and as humans
as anyone else.
!

It is Joseph de Acosta, this time a Jesuit monk, who by the end of the

same century as the previous two, partly accepted the maritime theory and also
wrote one of the most memorable phrases concerning the origins of humans in
America:
!
!
!

(...) y así no puede escapar de ser tenido por hombre temerario y muy arrojado
el que se atreviere a prometer lo cierto del primer origen de los indios, y de los
primeros hombres que poblaron las Indias (in Matos op. cit.: 46) 17.

Definitely, a decent warning, valid for all archaeologists working on the Peopling
of the Americas. He believed in a possible maritime route, but he did not agree
with most of the aspects of the Jewish theory, rejecting it completely. Although
he kept the proper tone of his time, he was more lucid and systematic than his
fellow contemporaries (idem: 33-49).
!

At the very beginning of the 17th century, in his Monarquía Indiana,

Father Juan de Torquemada took up this idea - already turned fashion by then of the arrival by sea (idem: 51-84). The scientific knowledge of that time could
not anticipate yet the existence of an Ice Age land bridge between America and
Asia. Torquemada wrote that, either intentionally or by unfortunate events like
storms, humans reached the New World by ships, but after the Flood. That kept

17

“(...) and so, you cannot but call them brave and reckless, all those who claim to provide the
truth about the first origin of the Indians and of the first men who peopled the Indies” (my
translation).
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open the chapter of the presence of giants and their origin. Those ancestors
could either have been Jews or Phoenicians, or some other prestigious sailors
whose credentials might have entitled them to accomplish transoceanic
journeys. From an interesting and revolutionary position, Torquemada
forwarded the possibility of a now disappeared land bridge that once may had
linked the continents, so it would not have been impossible that the locals
“came to these parts of Indies, by land”. This renowned pillar of the medieval
Mexican Church was also the first one to provide more than a simple phrase on
the topic of extinct megafauna remains: the giants, those “people so grown up
in body”. This was based on the quite careful discussion of two specific
specimens, one proboscidean molar and one femur. There were also other
bones “like turned into stone” that he presumably had seen and held in his
hands at the San Agustin monastery in Mexico City. He recognised the anatomy
of the remains and spoke with the French sculptor Pedro Morlet about local
discoveries occurring “in many parts of the land” during engineering works. It is
worth noting that, at the end of the 17th century, mentions of giant bones being
discovered at the Huehuetoca sewage raised as the first documented
information about the potential of a site that soon would become, briefly, one of
the icons of the Pleistocene in Mexico: Tequixquiac (Vetancourt 1698 [1982], in
Arroyo et al. 2003b).
!

There is a gap in the early Mexican historiography of American origins

until the mid 18th century, when Boturiniʼs Historia General de la America
Septentrional (1746) was published. Lorenzo Boturini Bernaducci was an Italian
noble who married a genuine descendant of Moctezuma II, the Aztec Emperor,
and, during his short stay in Nueva España, he pursued an admirable historic
and scientific work on indigenous documents. The seafaring theory was long
forgotten at that point. Boturini pleaded for a clearly distinct origin of the
American nations: they were locals. Based on Indian traditions, but above all on
sharp linguistic observations, he concluded that neither was there a
resemblance between Mexican languages and any speech of the Old World,
nor could anybody show other arguments supporting incoming migrations from
Europe or Asia. His work includes some interesting statements about the loss of
identity and historical memory of people. He considered that historians and
chronicle writers have gotten confused by the local traditions and took them for
granted, while he had seen how indigenous elders seemed “stripped of any
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historical truth and full of mistakes”. Concerning the geographical origin of the
Indians, his opinion was built upon codexes, ʻpaintingsʼ, oral traditions and
calendars. He believed that the specific inhabitants of Mexico came from the
region of California, although he showed a chronological inaccuracy, manifested
by pointing at the Toltecs as the oldest arrival. There is some incongruence in
Boturiniʼs position, because he considered the ʻIndiansʼ overall of local origin,
but he also believed that pristine ʻToltecsʼ had entered America through
Californiaʼs gorges during their migration from Asian territories. The author
mentioned megafauna as well, meaning that the discovery of Pleistocene
extinct mammals had already become a common event in the Colonial Mexico
and a constant point of reference for those who wrote about the past. He named
giant bones being regularly discovered around Mexico City, as well as in the
Puebla-Tlaxcala region to the southeast (Matos op. cit.: 65-109).
!

Around the same time, there is information of an ancient elephant

skeleton discovered in 1746 in the region of Texcoco, a northern sector of
Mexico City. The author who summarised the find provided one of the first
mentions of the abundance of such remains (Villaseñor y Sánchez [1992], cf.
Arroyo et al. 2003b). It is the time when father Torrubia (1754 [1994]) pleaded
for the existence of giants, building up his argument on informations given by
predecessors like Acosta and Torquemada. He even examined a specimen from
Toluca, State of Mexico and also mentioned Mexican collections being
transported to Spain (Arroyo et al. op. cit.). The debates generated between
Fathers Torrubia and Vetancourt on the nature of the bones were approached
by Valdez in 1790. At the time of the inauguration of a new natural science
museum in the colony, he wrote about fossil bones discovered “in various parts
of the kingdom”, hoping that their careful study would put an end to the
disputes (idem). For those who knew how to listen, the debate was finally
finished by the early 19th century, with Hardyʼs work [1997] that classified all
those ʻgiantsʼ as mammoth remains and referred to a specific specimen found
near the lake of Chalco, the first mammoth to be displayed in the recently
created National Museum.
!

Humboldtʼs work also forms part of this phase of the Mexican

historiography rather than next one, because his interest in the peopling of the
continent was peripheral and shallow. In fact, he never surpassed the vision
promoted by his clerical predecessors. The First Inhabitants of America (1806)
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is disappointing in its content versus the promising title. He only dealt with those
latest, “monumental” cultures known at the moment of the Contact. He did not
consider data before the Toltecs and also believed that America, as a continent,
was geologically young.
!
1.II. A historiography of the investigations in Central Mexico
1.II.a. The modern epoch and the early academic approaches: from the 19th
century to the 1950ʼs
!

The frequent mentions of giantsʼ bones in previous chronicles and

traveller stories prepared the scene for the first crucial discovery that formed the
object of both amateur speculations and scientific interpretations: the carved
paleo-llama bone from Tequixquiac, in the State of México. A find that led to
controversy, mysterious circumstances of appearance and disappearance, and
it even anticipated more controversial and legendary finds, like those from
Valsequillo, Puebla. It was February 1870 when workers digging a major
channel for a new water system came across it at a considerable depth. The
first approach belongs to Mariano Bárcena (1882, in Matos 1987: 115-125).
This is actually the first discovery to push for the objective contemporaneity
between humans and extinct animals and is also the first text ever written in
Mexico about a documented discovery from the Pleistocene from an academic
perspective. From the very beginning, it seemed to be an artefact, quite well
defined in shape, depicting the head of a pig or something similar, carved by
human hand into the sacrum bone of a camelid, using the natural morphology of
the bone to shape it into a recognisable zoomorphic feature. It was said to have
been recovered from Pleistocene strata at the same locality where, during the
following century, two epic discoveries would be made: the human skeleton of
Tepexpan and the double kill-site at Santa Isabel Iztapan.
!

As a matter of fact, there is still an older discovery that had occurred

previously, one decade before Tequixquiac, but it remained largely unknown. If I
gave credit to the available information, the very first discovery of an association
between humans and mammoths in Mexico happened in 1860 at Cerro de la
Palmas, in the Tacubaya sector of Mexico City, on behalf of an expedition
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pursued by the French Scientific Commission; one side-scraper appeared in
combination with proboscidean bones (Arroyo et al. 2006: 81).
!

It was a time of incipient cultural and institutional build-up in the young

independent Mexico. The first institutional frameworks started to be created
during the first half of the 19th century and the first environments for scientific
research began to appear. There were some clear intentions for founding a
National Museum, and such an order was signed for the first time by the first
Mexican president, Guadalupe Victoria, in 1825. Four decades later, in a
different political order (which, I believe, generated more beneficial effects on
culture than currently accepted by the popular view), Emperor Maximilian I
moved the museum from its original location at the Royal and Pontifical
University to the Casa de la Moneda, in the Historical Centre of the Capital,
where it remained for over a century. There was a period when even the
Tequixquiac carved bone was displayed in its rooms. In 1887, the departments
of Ethnology, Physical Anthropology, Botanics, Zoology and Compared Anatomy
received formal constitution (Matos op. cit.: 17-18). The wider cultural
environment was more than obvious: it was the time of the crucial discoveries
concerning the Palaeolithic, made by Boucher de Perthes in France, the
publication of Darwinʼs Origin of Species, the social theories of Marx and
Engels, the birth of the scientific geology with Charles Lyell, the first serious
definitions of the glacial ages through Agassiʼs work and so on. It was the
Victorian Era in Britain, an epoch of cultural effervescence around the world and
Mexico was able to absorb the hue of that time through the pores opened by the
Second Mexican Empire. There was a new Mexican Scientific Commission, an
organism installed under the rule of Maximilian I, who urged scholars, since
1865, to search and dig for traces of ʻantediluvianʼ fauna in the basins of central
Mexico. Unfortunately, very poor response and even poorer results came from
that (cf. Lorenzo 1988).
!

Going back on the trail that started at Tequixquiac, it is worth saying that

a few years after Bárcena, professor Alfredo Chavero (1887) pronounced
himself in favour of the authenticity of the sacrum bone as being a true artefact
and promoted it as a “proof we have at hand” for talking about the
contemporaneity between humans and Ice Age fauna. But Chavero proved to
be the exponent of a then underdeveloped field of study: “we donʼt hesitate in
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saying that they [the first humans] were otomies”18 . He thought that the
existence of a now lost land bridge between America and other continents was
more than necessary as an explanation for the peopling of the hemisphere. He
considered any theory implying migrations by sea as absurd. In some way, his
arguments falter when he brings up the existence of Atlantis as the most
probable mass of land that acted as a bridge. The possible existence of a black
population on the continent, the relationships between Otomies and China, and
the very origin of the Chinese in America were some other hypothesis that
Chavero explored.
!

At this point, it is worth mentioning Edward D. Copeʼs study on the

“Extinct Mammalia of the Valley of Mexico” (1884). That was the first known
scientific study on the Mexican Quaternary elaborated by a scholar from outside
the country. This Yale palaeontologist had studied the collections of the National
Museum in Mexico City under the permission of Professor Mariano Bárcena,
then director of the Geology and Mineralogy Department, as well as collections
at Museo de Minas. His intention was to analyse the ʻplioceneʼ, pampean fauna
and compare it to that from Argentina and Oregon. Most of those materials were
paleontological finds from Tequixquiac. He identified well preserved glyptodont
shells and also developed a sophisticated discussion around the taxonomy and
diagnostic criteria of mastodons. That was based on patterns of the molars, a
discussion that might have contributed to the posterior birth of the
Gomphotheridae family. In spite of the erudition, Copeʼs contribution to the
panorama of Mexican studies on the Pleistocene remained minimal.
!

Contemporary with them, another scholar of the late 19th century,

Alfonso Herrera (1893), in his El hombre prehistórico en América agreed with
the coexistence between humans and extinct fauna. However, he engaged in a
cultural and chronological confusion by affirming that the ceramics found
underneath the lava flows around Ajusco mountain in Mexico City (now known
as dating to the Preclassic period) were of early Quaternary age. One of
Herreraʼs most important contributions, besides being one of the advocates of
the Tequixquiac discovery, consisted in writing about proboscidean bones
(Elephas primigenius, he says) from the area of León, Guanajuato; bones that
18

An ethno-cultural group from Central Mexico, northeast of the Capital, documented for Classic
and Postclassic times as a major Mesoamerican component and known to have participated as
auxiliary troops in the Spanish conquest of the northern deserts.
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showed cut marks presumably made by human artefacts during a butchering
process. He confessed he had seen “two very clean incisions”, clearly made
into fresh bone. Whether true or not, this might be the oldest reference in the
Mexican literature to a case of human use of megafauna resources. And also,
the last 19th century significant text on the subject.
!

Apart from these opinions stands Nicolás León, a preacher of the

monogenism, who in 1902 published Historia General de México. In the first
part of the work, he adopted a curious posture: early humans might have been
contemporary indeed with violent geological events like huge volcanic eruptions
while living by the shores of the lakes in the Basin of Mexico, but they never
witnessed the Pleistocene megafauna alive. He was convinced that was a
natural conclusion to be drawn from the fact that climate must have been
tougher and inappropriate for human life, although he wrote that Man has
arrived to America early at the beginning of the Quaternary. In his opinion,
“today nobody doubts the existence of Atlantis” (sic!) nor the presence of a now
lost land bridge between the continents. This is where Mr. León stepped into
modern interpretations: he specifically pointed towards the Bering Strait and
Alaska as the entrance path of the first inhabitants (Matos op. cit.: 169-188).
!

The decade of the civil war, known as the Mexican Revolution, started,

paradoxically, with a strong negative propelled by an authentic local idol. “No
hay Prehistoria Mexicana” was an article published by Manuel Gamio,
impacting like a verdict in 1916 as part of his controversial book Forjando
Patria 19, re-edited later in 1960. A ferocious supporter of Hrdlička20 , Gamio
totally rejected the co-existence between humans and Pleistocene fauna,
claiming that humans appeared on the continent “hundreds of centuries” after
the extinction. He relied on the argument of the absence of rock art showing
extinct fauna (idem: 189-192). A topic still itchy today.
!

Years later, Archbishop Fernando Plancarte y Navarrete, in his

Prehistoria de México (1923), while writing about bones of giants, made the
reader see that, in fact, they were fossils. Skeptical and follower of Hrdlička
19
20

“Building Up a Country”.

Aleš Hrdlička, a Chech-born US anthropologist, curator at US National Museum (now, the
Smithsonian Institution) in Washington DC, founder of the American Journal of Physical
Anthropology and proponent of the theory of the late arrival of humans in the Americas. He did
not sustained the idea of the contemporaneity between people and extinct Ice Age fauna in the
New World.
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himself, the cleric adopted a cautious approach on the in vogue finds of his
time, but he was right in one crucial aspect: he always insisted on the lack of
scientific and stratigraphic control of finds like the Tequixquiac carved bone.
That was an objective truth that could not be denied and the “Achillesʼ heel” of
so many discoveries in Mexico, even across the entire 20th century. Other
important thinkers of the time also approached the theme of human origins in
the Americas, for example one of the earliest Mexican archaeologists, professor
José García Payón, born in Zacatecas and educated in France. In a vast and
erudite publication (1934), he proposed that America was colonised by
ʻprimitiveʼ groups with strong influences from Asia and Oceania, but, once
established in the western hemisphere, they soon started developing a neatly
local kind of culture. One of his distinguished contemporaries, Enrique Juan
Palacios (1939), became one of the scholars who got closer to the modern
postures by firmly pointing at the Bering Strait as the main route of entrance for
the earliest migrations, setting the event at around 15,000 years ago (Lorenzo
1988).
!

Year 1936 marked the publication of the first monumental text on the

subject of concern: Los Orígenes Americanos, by an Oxford graduate, Don
Pablo Martínez del Río, the true founder of the prehistoric stream in the
Mexican archaeology. That was the first major academic text that expressly
declared a detachment from the “distasteful ground of speculation and
conjecture”. Don Pablo dedicated his book in such an acquainted manner to a
distinguished forerunner, Father Joseph de Acosta. Making explicit references
to the recent discoveries at Folsom (although Blackwater Draw had already
started to prove its potential by then), the author accepted the simultaneous
existence of humans and Quaternary extinct megafauna in America and inclined
towards the theory of the peopling through Beringia. He mentioned Folsom in
several distinct occasions, but he did not mention Clovis, not in the first or later
editions. He did not hide his diffusionist tendencies and payed certain attention
to the hypothesis of the Polynesian involvement launched by Paul Rivet (1943).
Pablo Martinezʼs book is so important because it was the first Mexican
academic publication written by an archaeologist in which a premiere discussion
of the geology of glaciations was developed, along with the chronological and
terminological correspondence between the European and American glacial
sequences, the definition of loess and the characterisation of the different
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environments and climates that are diagnostic for glacial and interglacial stages.
Don Pablo (the name by which he is known in Mexico) followed closely the
legendary polemic between Ameghino and Hrdlička over the antiquity of people
in Argentina and he even discussed the existence of an ice-free corridor
between the Laurentide and Cordillera ice sheets. As the correct and exigent
scientist he was, he always manifested doubts about the authenticity and age of
the carved bone from Tequixquiac (Martinez 1936, 1987).
!

The discovery of the famous Tepexpan Man in 1946 was the first great

archaeological recovery of human remains that was used to claim for the
contemporaneity of people and Ice Age animals in this part of the continent.
Helmut De Terra started his research in the Basin of Mexico in 1945 as a
grantee of the Viking Foundation, now known as Wenner Gren. His objectives
were the correlation between possible local glaciations and the changes in the
lake levels, and, of course, the search for very early presence of humans. That
was the first research in Mexico to use remote sensing in archaeology - electric
resistivity - and he managed to do it with considerable success, because the
anomalies registered by the measurements indeed pointed at the right place of
excavation and led him to the controversial discovery (De Terra 1947, De Terra
et al. 1949). Beneath the famous caliche (a hardened carbonate layer that has
traditionally been interpreted as a final marker for the Wisconsin Stadial in the
Basin of Mexico), this explorer discovered the almost complete skeleton of an
adult, whose unclear circumstances of discovery, the poor details of the context,
and the techniques employed for its documentation and extraction joined to
form the weak point of the Tepexpan case. The discovery received important
critiques soon after its publication, such as the review written by Alex Krieger
(1950). It is worth saying that Kriegerʼs critique was fundamental for anyone
trying to understand the complications within the Tepexpan case.
!

There was another methodological contribution stimulated by De Terraʼs

pioneering work, and that was the very first radiocarbon date applied to
presumably Pleistocene material in Mexico (De Terra 1951). The measurements
were run by Arnold and Libby themselves on samples of wood and peat
supposedly related to the levels of discovery. The 11,000 BP date obtained is
now thought of as the result of a serious contamination of samples, while the
Tepexpan specimen is now classified as Holocene. The excavation lacked
scientific seriousness and, in a recently edited manuscript, one can see several
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methodological and stratigraphic issues, when the author acknowledged the
problems of telling old from intrusive organic materials and plant roots (De Terra
2010[1947]). Later on, De Terra himself returned to the topic and published
another interesting contribution on a “successor of Tepexpan Man”, referring to
the Chicoloapan Man. This specimen was unearthed in 1955 by workers at San
Vicente Chicoloapan, at a time when INAH had already created the Department
of Prehistory. This find, however, has always been interpreted as being of
Holocene age anyhow (De Terra 1959). Posteriorly, there were a few more reevaluations of the Tepexpan skeleton and context, from different points of view
and perspectives. In fact, the individual soon turned out to be a female. Moss
(1960) reconsidered the age of the remains and evaluated its dental status,
while Heizer and Cook (1959) published a comparison between fluoride
analysis done on samples from the skeleton and others applied to a Preclassic
burial from Tlatilco and a later human mandible from Xico, both in the Mexico
City area. These showed differences in the nitrogen and fluoride levels, arguing
for a Holocene age of the Tepexpan Man.
!

Of very reasonable importance was another find at Tepexpan, occurred

slightly before the “Man”ʼs appearance, reported and described by A. R. V.
Arellano (1946). In 1945, workers digging out ditches next to a hospital at
Tepexpan discovered the remains of a proboscidean, showing an inverted skull
with a smashed base and a possibly associated obsidian point. Critically
speaking, I second the opinions that the artefact is only a flake, not a proper
projectile point (cf. Sánchez 2010).
!

The synthetic and erudite efforts of the newly integrated researchers into

the young scientific Mexican scene - most of them inspired by great
personalities like Don Pablo Martinez himself - materialised during the decade
of the 1940s, through the 1950s, and up to the beginning of the sixties, clearly
another phase of development in the academia. The years 1947-1949
witnessed the publication of Bibliografía mexicana de prehistoria, by Manuel
Maldonado-Koerdell, then a young promising archaeologist who was to become
a prominent name during the following decades.
!

Fifteen years later, a new synthesis came to life, Antigüedad del Hombre

en México y Centroamérica by Luis Aveleyra Arroyo de Anda. It was an
analytical catalogue and detailed compilation of all available information on the
Mexican prehistoric finds, still useful half a century later (Aveleyra 1962). This
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author - who later turned into a strong pillar of Mexicoʼs prehistoric squad - had
already published a “Prehistory of Mexico” ten years earlier, as an analysis
motivated by the Tepexpan discovery. Aveleyraʼs “reasoned catalogue” based
its own existence on a previous similar publication by Sellards (1947). In that
text, a single Mexican site had been mentioned: Tequixquiac. Aveleyra included
75 discoveries related to prehistory, most of them Mexican and only five from
Central America. It is very important to notice the authorʼs precaution in
approaching data from Northern Mexico. In his opinion, that part of the country
has always been dominated archaeologically by less impressive cultural
manifestations and lithic technologies belonging to nomadic groups with
“cultural modes of Paleoindian kind”, and that made very difficult the task of
discerning between older and newer artefacts. Nevertheless, he does provide a
list of relevant localities from Sonora, Baja California, Coahuila, etc., most of
them known and published. For Zacatecas, Aveleyra included a rare information
on the discovery of a “flint artefact in the shape of a hand ax”, that occurred in
1869, in Upper Pleistocene sediments of the Juchipila River, close to the town
of Teúl, in the Canyons province. Nevertheless, the artefact has long been lost.
J. L. Lorenzo has very appropriate words for this moment marked by Aveleyraʼs
catalogue:
!
!
!
!

Aveleyraʼs revision included everything that was known at that moment about
this phase of the life of man in Mexico and at the same time it closed a phase,
because that was the start of the institutionalised investigations in the field
(Lorenzo 1988: 35).

1.II.b. The 1950ʼs: crucial discoveries and the foundation of INAHʼs

Departamento de Prehistoria
!

The National Institute of Anthropology and History (INAH by its Spanish

initials) was established in 1939 as Mexicoʼs master institution in cultural
heritage matters, whose declared initial purpose was to “preserve, protect and
spread” the national archaeological and historical heritage and knowledge. Note
that the word “research” was not included in the original statements of the
Institute that now holds relative monopoly over the investigations that concern
our guild in those lands. In fact, it is a word that is still missing from the officially
stated purposes of this institution, it is still lacking from many developmental
and financial programmes within the Institute. However the case, at the
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beginning, there were no special units dedicated to the study and rescue of
archaeological contexts that would yield data on the earliest phases of the
human occupation in Mexico. As it happened during most of its history (with
some fantastic exceptions), the study of hunters-gatherers and early stages of
human occupation paled in front of the majesty of “civilised” pyramids and
monuments. Despite that, most of the scientific research done within INAH or by
the public universities with anthropology/archaeology departments is of high
quality. This commenced early in the nineteen fifties, when the happy
convergence of gigantic personalities inside INAH allowed the formation of the
now extinct Department of Prehistory.
!

Year 1952 was one of the most important moments for the Mexican

prehistoric archaeology. It marked the foundation of Departamento de
Prehistoria inside INAH, a sign of the acknowledgement of the importance of
the non-monumental archaeological remains for the science and for the national
identity. The department formed through the initiative of renowned names like
Don Pablo Martínez del Río, Alfonso Caso, Ignacio Marquina and it soon
gathered a number of young archaeologists who were about to become
Mexicoʼs most known - and politically powerful - specialists, such as Manuel
Maldonado-Koerdell, Luis Aveleyra Arroyo de Anda, Arturo Romano Pachecho,
and, above all, José Luis Lorenzo. This initiative opened a new field of conflicts:
between the new institutionalised research undertaken by specialised
investigators holding academic diplomas and the formerly abundant dilettanti,
self-taught adventurers involved in fossil collection and independent exploration.
Clearly defined as an academic organism meant to explore the “pre-ceramic”
epochs, the Departmentʼs creation was actually directly motivated and urged by
a concrete discovery: the fantastic and long-debated find of the mammoth killsite at Santa Isabel Iztapan, north of Mexico City; the most important discovery
in the field of Paleoamerican studies in Mexico during the 20th century.
!

In July 1950, while digging ditches in the fields surrounding the town of

Santa Isabel Iztapan (today swallowed by the gigantic Mexico City), workers
discovered proboscidean bones and informed INAH about the find. Almost two
years later, in March 1952, as the first systematic task of the newly born
Department, Aveleyra, Romano and Maldonado-Koerdell commenced
excavations at the Mammoth 1 locality. On the 13th of March that year, the first
artefact was discovered in clear association with the mammoth, a watershed for
534

the Mexican archaeology. That biface point resting between two left-side ribs
was then followed by the discovery of several other flint and obsidian artefacts
in direct primary association with the animal (Aveleyra and Maldonado-Koerdell
1952, 1953). In the summer of 1954 INAH started the exploration of the second
mammoth, at short distance. One of the participants was a young archaeology
undergraduate student from ENAH21, Francisco González Rul, later a prominent
figure on the Early Man scene. At only 350 meters away from the previous
animal and at 2.6 km from Tepexpan, with three new flaked stone points laying
among bones, this second mammoth seemed channeled towards transforming
the region of Tequixquiac-Tepexpan-Santa Isabel Iztapan into one of the largest
Palaeolithic complexes of the Americas (Aveleyra 1956).
!

In fact, these discoveries had two immediate effects. First, they got the

attention of both the public and academic environments over a region of high
potential for the understanding of the peopling of the continent and provided
acceptance and respect from the public opinion towards the work of
archaeologists; Second, they proved that the Basin of Mexico and surroundings
were very rich in paleontological remains with high probability of human
intervention. This obliged INAH to become more attentive at industrial and
urban works. That was how archaeologists became officially involved in preconstruction salvage excavations by the late 1950ʼs. In 1959, the first major
salvage exploration of Quaternary contexts came into being, when gas pipes
where introduced near Tepexpan and Santa Isabel. An episode not included in
the later monograph published by Lorenzo and Mirambell (1986). Researchers
discovered two mammoth localities and one of them seemed to provide clues of
human presence and butchering activities. There were no visible artefacts, but
the low-energy swamp sediments combined with a suspiciously selective
extraction of body parts encouraged archaeologists to consider it a kill site
(González Rul 1997).
!

Therefore, from 1952 to 1960, the Department was busy with the

excavation of proboscidean remains across the Basin of Mexico, attending
fortuitous discoveries made by the locals. Then it went into the formation of its
formal internal subdivisions: the laboratories of Palaeobotanics, Chemistry and
Soils, Palaeozoology, Geology and Petrology, and Dating (Mirambell 1988:

21

Escuela Nacional de Antropología e Historia, the teaching branch of INAH.
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309-310). One of the first institutional projects developed from inside the
Department was the Endorreic Basins Project, run by José Luis Lorenzo, the
controversial master of Mexicoʼs Paleoamerican academia. Lorenzo had the
great merit to promote a holistic vision in the prehistoric studies, insisting on the
crucial importance of studying culture in combination with paleoenvironmental
data. Lorenzo was part of a handful of Spanish communist refugees who
escaped to Mexico after the civil war in their country and, like other fellow
countrymen, influenced the development of the Mexican science. The declared
purpose of Lorenzoʼ s long term project was the study of those basins closed
between mountains or hills, containing lakes or dried out water bodies, with an
“ecology that would provide the human settlements with easy access to water,
possibilities of hunting, fishing and gathering”. That was because such
geographical entities would yield “valuable and abundant information about the
fluctuations of lake levels that provide paleoclimatical and paleoecological
data” (idem: 311). This project and its local ramifications formed the framework
for the collection of a considerable amount of data, for the materialisation of
very controversial discoveries and the perpetuation of the idea of an excessively
old human occupation in Mexico: the first national paradigm on prehistory.
!

Later in the fifties, a famed personality from the National Autonomous

University of Mexico (UNAM), another distinguished protagonist of the Spanish
exile, Dr. Pedro Bosch-Gimpera (1958) proposed that at the beginning of - or
even before - the Wisconsin glacial, exponents of the lower Euroasian
Palaeolithic had introduced the “blades and nodules” lithic tradition to the
Americas, a supposed cultural tradition that was controversial at the moment of
its publication and refutable today. In fact, any lithic tradition would present the
use of nodules and the production of blade-like flakes among its traits and as
normal by-product of reduction sequences. Don Pedroʼs ʻtraditionʼ might be the
culture that Krieger had called “pre-projectile point culture”, while Clovis would
be a later introduction resting upon another younger migration at the end of the
Wisconsinan. This was a local manifestation of a pretty widely distributed idea
about an obligatory pre-projectile point cultural phase, a position that can be
seen among later scholars as far away as Uruguay (cf. Suárez 2011). Whatever
the manner Bosch-Gimpera expressed his pre-Clovis theory, it was a respectful
one, for being daring enough and yet congruent with the tone of that time. Even
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today, we might argue that the increasing evidence for the pre-Clovis
occupation in the Americas could reflect one or several earlier migrations.
!

Juan Armenta Camacho is a very important name of this phase of

archaeological research. Self-taught palaeontologist and aficionado of
Quaternary studies, he is the true discoverer of the Valsequillo Reservoir sites,
near the city of Puebla, southeast of Mexico City. Controversial and always
under fire because of lacking formal credentials, Armenta opened a Pandoraʼs
box in the Mexican archaeology. Well-trained in paleontological knowledge, he
had been searching for fossils and especially Pleistocene remains since 1933.
In 1959, he supposedly authored one of the most fiercely attacked Pleistocenerelated find of modern times: the fragment of a mastodon pelvis with incised
motifs and animals, and, at Atepetzingo 1 locality, an elephant long-bone with
the incised drawing of a long-extinct Rhyncotherium proboscidean (Armenta
1978; González et al. 2006). A lost collection, now claimed to have never
existed. The same year, he published the supposed “discovery of an artefact
associated with mammoth in the Valley of Puebla” (Armenta 1959). That was
the publication number 7 of the same series launched by the Department of
Prehistory in which Lorenzoʼs fundamental book would appear. The author
narrates the discovery in 1958 of a flint scraper associated with the tusk of a
proboscidean, back then still named Mammuthus imperator, supposedly within
layers belonging to the famous and widely cited Becerra Formation, the first
diagnostic marker for the Late Pleistocene in Mexico. Nevertheless, in all of his
publications, Armenta was not convincing in refuting allegations of possible
intrusions and contaminations from younger strata and his field collecting
methods were never clearly stated in order to dismiss suspicions.
!

Looking closely at the few publications from the nineteen fifties, there are

a few potential conclusions to be observed. In the first place, the discoveries
made during this decade showed, with no place for doubt, that the
Paleoamerican lithic cultures documented for the United States also existed in
Mexico. As we shall see further below, a Clovis point documented and drawn by
Aschmann (1952) in a private collection in Baja California was no more an
accidental and isolated find when Charles Kelley came over another Clovis, the
one published by Lorenzo (1953), or when the surveys conducted close to the
northern border brought up one Plainview point. Second, Armentaʼs work in
Valsequillo showed there was probably much more to talk about and the
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repeated unearthing of megafauna bones all over the Basin of Mexico during
public works stimulated the formation of a legendary squad of prehistorians
under the auspices of a new research department. And third, the discovery of
the two hunted mammoths at Santa Isabel Iztapan proved once and for ever
that the coexistence between humans and extinct proboscideans went far
beyond mere contemporaneity. Everything that happened in the following
decades in Mexico could not have been possible at all without the few crucial
steps climbed during the fifties.
!
1.II.c. The 1960ʼs-1970ʼs: the birth of controversies and of national paradigms
!

Early at the beginning of this period, Maldonado-Koerdell (1961) edited

an important commemorative volume as a tribute to Pablo Martínez del Río.
The initiative gathered some of the most influential papers of the decade; they
are mentioned along this text, when relevant.
!

Armentaʼs above-named publication occurred shortly after the author

himself had discovered the controversial and almost mythical engraved animal
bone that supposedly showed Pleistocene animal figures on it, including
gomphotheres. The finding got onto paper late in the 1970ʼs, long after the start
of the debate (Armenta 1978). This precise discovery was the main trigger of
the long, tedious and sometimes embarrassing series of controversies around
the archaeology of the Valsequillo Reservoir that affected, on several
occasions, the relationships between Mexico and the United States in the area
of the Paleoamerican studies, until very recent times. The different finds
originating at several localities around the Valsequillo Reservoir - like
Hueyatlaco, El Horno and El Mirador - consist in several lithic artefacts in more
or less clear relationship with Pleistocene fossil-bearing strata, while the results
of direct dating on shells and tephras generated more doubts and confusion
than answers. Bipointed bifaces 20,000 years old or human presence at over
200 millennia into the Middle Pleistocene represent some of the elements that
turned this into the Pandoraʼs box of Early Man archaeology in Mexico and the
seed of an international dispute that stained the name of one of the most
promising sites on the continent. The confusing legal status of the scientific
investigations in those times and the poor involvement of INAH favoured the
partial destruction of several relevant localities by the construction of a dam.
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Personalities such as Virginia Steen-McIntyre, Cynthia Irwin-Williams, AnneMarie Wormington, as well as Juan Armenta, José Luis Lorenzo and many
others, all saw their own careers marked somehow by participating in the
“Valsequillo battles”.
!

Something very important needs to be made clear from the very

beginning of this discussion, since we are now approaching the issue for the
first time within this historiographic overview. The Valsequillo controversy lays at
the very core of the development of Mexicoʼs studies on the topic of the
peopling of America, and this is a crucial breakthrough that must be understood
correctly if one wanted to get through the mysteries that surround it. It is vital to
understand that this controversy comprises a series of successive and
overlapping episodes that built up over just half a century on the cumulative
character of the debate and on the growing corpus of empirical data and
methodological development. It manifested as a fascinating carrousel of
paradigmatic status-quo versus revolutionising threat. In my opinion, it is one of
the most complete epistemological cases in the history of North American
archaeology. The secret that lies at the base of this legendary academic conflict
resides in nothing else but Armenta`s original discovery: the engraved bone.
That bone with supposed marks forming depictions of extinct animals, so
controversial in itself, might have been a hoax or not - and probably we will
never be able to know the truth, as the objectʼs location is unknown today. But it
marked the pace from the very start of this controversy. The suggested
presence of a drawing of a long-extinct Rhyncotherium made by humans on a
mastodon iliac bone was a precedent that functioned like an epistemological
black-hole, so to speak: it opened a controversy before the controversy, and it
determined the subsequent attitudes of researchers and media. In certain way,
Valsequillo started on the wrong foot. Nevertheless, the true controversies and
the path for the creation of one of the strongest national myths were born along
the way, from data provided by professional archaeologists.
!

The controlled archaeological excavations at Valsequillo, following

Armentaʼs provocative discoveries, were inaugurated by Harvardʼs Cynthia
Irwin-Williams in 1962, with following field seasons in 1964 and 1966. She
published an early paper, originally presented at the 1965 INQUA meeting22,

22

INQUA is the International Organisation for the Study of the Quaternary.
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one of the first official articles that stated a clear association between cultural
and faunal remains at Valsequillo, in which the artefacts and involved animal
species were first described and commented (Irwin-Williams 1967). In that
paper, she clearly stated that the Valsequillo assemblage was not just a group
of artefacts, but an indicator of a defined industry, with an earlier stage of simple
scrapers and simple points made on flakes and blades, and a later and more
sophisticated one based on laurel-leaf bifaces, but both of them associated with
megafauna. It is worth mentioning that the conflict between the Irwin-Williams/
Armenta team and INAH - then led by J. L. Lorenzo - had already begun. A
situation whose reasons will probably never be assessed objectively. But the
real bomb exploded with the 1969 article, when the dating results were
published. That was a definitive moment that eventually led to arguments even
inside the initial group of explorers (Szabo et al. 1969). Valsequillo was known
mainly through four localities near the reservoir: Hueyatlaco, Barranca de
Caulapan, El Horno and El Mirador. The bone beds and the corresponding
artefacts always appeared inside a thick geological unit consisting of alternating
high- and low-energy events, known as the Valsequillo Gravels. Scientists
extracted samples from the most important locations where they had confirmed
association between artefacts and hunted or butchered animals and ran
radiocarbon and U-series dating techniques. A mollusk associated with a
scraper at Barranca de Caulapan yielded a “reasonable” age of around 22,000
years by radiocarbon, but all the U-series on supposedly butchered megafauna
bones showed absurd dates in excess of 200 thousand years. Instead of
claiming a “highly improbable” early hominid presence in Mexico, the authors
acted elegantly and labeled these later dating results as wrong and the
employed technique as underdeveloped (idem: 241, 244).
!

At that time, several important scientists offered their support in validating

the authenticity of the finds and their stratigraphic correctitude. Names like
Richard MacNeish, F. A. Petersen, H. Wormingotn can be tracked back to the
controversy when the Mexican side tried to completely denigrate the
international team on site (Irwin-Williams et al. 1969). In fact, for the interested
reader, there is a very recent publication that pretends to tell the story of the
Valsequillo soap opera, a book written in a novel style, with an unilateral tone,
abundant in anecdotes and unsustained gossips about the history of the
researches at the Reservoir (Hardacker 2007).
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!

It is also interesting to watch how the Valsequillo case continuously

gained attention and generated even more debate over the years, as reflected
in later publications. Recent studies stirred the waters again, as some people
claimed to be able to prove that the older strata containing artefacts might even
be of Sangamon age (VanLandingham 2004) 23, while the British team from
John Moores University of Liverpool sustained that we needed to study the
history of the research around the reservoir, reconsidering dating and contexts
and putting aside prejudices and a priori statements (González, Huddart and
Bennett 2006). In recent years, new explorations have taken place at
Valsequillo, such as those pursued through collaborations between INAH and
the Texas A&M University (The Centre for the Study of the First Americans), and
those authored by the UK team lead by Dr. Silvia González and David Huddart,
who affirmed that considerably old human footprints were visible in the
consolidated volcanic ashes in the region. This is another Valsequillo-style story
that must be carefully analysed, and it is done so in the following pages.
!

In this period of 1960s-1970s, the controversial object from Tequixquiac

returned to print with a complete and passionate article published by Aveleyra in
(Aveleyra 1965). This paper tracked the entire story of the problem; the
discovery, the rise of contradictions and inconsistencies, the misjudgements,
the lack of scientific control over the extraction of the object and, finally, the
adventurous story of the succeeding stops that the supposed artefact had for
almost one century. Aveleyra tried to rescue the value and authenticity of the
sculptured sacrum bone, pleaded for its objective link with Pleistocene
sediments, but, on the other hand, he openly doubted the authenticity of the
incised bone claimed by Armenta at Valsequillo.
!

A new fortuitous find of megafauna remains in 1966 led to another

important discovery, less famous in the Mexican literature, but still largely
relevant in proving the exploitation of proboscidean resources by early hunters.
It was in the vicinity of Chimalhuacán, State of Mexico, very close to the place
where the eponymous skeleton was to be found years later. The initial mention
of an obsidian artefact associated with the animal motivated excavations in the
place and the team came across another artefact: an obsidian side scraper
clearly associated with the elephantʼs iliac (García Cook 1968).
23

The Sangamon interglacial is the last interglacial phase and it roughly corresponds to the
Marine Isotope Stage 5, or the Eemian in the European geo-chronology.
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!

The year 1967 is one of the most important moments for the

historiography of the Early Man studies in Mexico. Not necessarily because of
the importance of the event itself, but because of the excruciating effect one
publication produced over the academic community, at that moment and ever
since. It is when José Luis Lorenzo published his La Etapa Lítica en México, a
book which could be called “the Bible” of the ʻclassicʼ Mexican prehistory. This
short publication was Number 20 in the special series edited by the
Departamento de Prehistoria. The relative abundance of data, the controversies
over crucial finds and the open rivalry with US archaeologists prepared the
terrain for this book to become the axis mundi for the Mexican scholars working
on the peopling of the continent. Lorenzoʼs work set up the bases for the
chronological scheme still assumed as valid today by many professionals of the
archaeology in Mexico (Chapter I). They adopted it with very little or no
objective critique at all, rarely questioning the arguments that stood at the
foundation of this construction (cf. Serrano and Nuñez 2011).
!

The chronological scheme forming the core of Lorenzoʼs brochure

departs, somehow, from the terminology formerly used by Willey and Philips
(1958), as it speaks of a “Lithic Stage”, like the mentioned authors did in the late
nineteen-fifties. Lorenzoʼs etapa lítica means something that (following the
subtleties of the Spanish language) could refer both to a phase in strictly
chronological terms or to a stage in an evolutionary perspective and does not
necessarily coincide with the semantics Willey and Philips might have had in
their minds. The problem is detailed in Chapter I.
!

It is crucial to make clear that Lorenzoʼs model had been elaborated

during the explorations of the site of Tlapacoya, a discovery that followed
construction works on the new motorway between Mexico City and Puebla, as
part of the gigantic road improvement program supported by the federal
government within the preparations for the 1968 Olympic Games. The discovery
seemed to have arrived as an opportunity and an alternative for Valsequillo, as
it occurred in the middle of the conflict with the Harvard team already
undertaking explorations near Puebla. The importance of the site was
uncovered in 1965 when Lorenzo was looking at fresh road cuts, while
accompanied by his US colleagues, Elizabeth and Michael Goodliffe. As
Lorenzo himself related, they observed reddish lenses in the cuts, in fact
limonite affected by supposed man-made fire in association with bone
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fragments: a hearth. Excavations led to the exposition of a succession of site
levels numerated “I-XVIII”, including a series of hearths on an ancient beach of
the lake that once existed nearby in Pleistocene times. The controversial
radiocarbon dating of organic materials from inside those hearths during the
Tlapacoya I phase joined the dating of an obsidian blade and other elements in
transforming the site into one of the national archaeological myths. In one of the
earliest publications on this subject, Mirambell (1973) insisted on the particular
relevance of this site for the problem of the earliest human presence in the
country and pleaded “without any doubt” for “at least” 20,000 years of cultural
presence. The idea of a very old human occupation seemed to gain more and
more empirical support and, from that moment on, the data provided by the
archaeologists from the United States - even the “Clovis-first” paradigm together
with the conservative view on the absolute dates of the antiquity of man in
America - turned irrelevant for the Mexican scholars and the Lorenzo-biased
theories grew up independently from the debates in the rest of the continent.
!

There are also two very important skeletal discoveries at that site, two

crania. One of them was discovered in the Tlapacoya XVIII levels, in controlled
circumstances, while the other one came out from accidental discoveries made
by road workers - who had kept it buried under rocks until revealed to Lorenzo
much later - and possibly related to Tlapacoya I in its origins. Considered not
very old in those years, new surprising studies showed its real importance.
Other researchers, in more recent discourses, simply refused to recognise the
validity of the data as exposed by the excavators and opened a new chapter of
controversies around Tlapacoya (Huddart and González 2006).
!

Irving Rouse is commonly known by his interest in defining the concepts

of type and mode and his influence on the manner in which we conceive and
understand artefacts and their significance. His Peopling of the Americas (1976)
is little known in Mexico and even less known is his interesting contribution
towards stimulating a wider vision about Mexican prehistory and its integration
into the ʻbigger pictureʼ at a continental level. The cultural chronological model
he proposed would deserve a more detained discussion elsewhere, but it is
enough to say for now that his scheme came like a perfect addition in the
middle of the already effervescent discussions on the periodisation subject
marked by Willey and Phillips or Lorenzo. He defined a very attractive concept,
the Joboid series, as a manifestation of his “Middle Lithic” age, referring to a
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specific lithic tradition that includes both the leaf-shaped El Jobo points of
Venezuela and the leaf-like bifaces of the Lerma sphere in Mexico. As an
empirical support for that, he employed Irwin-Williamʼs discoveries at Unit 1E of
Hueyatlaco, and the discoveries from Tlapacoya. This was the first time that the
new and controversial Mexican Paleoamerican sites became, in a substantial
form, an active part of a serious cultural history model on a continental scale.
This reception indicated relatively serene waters around the topic, just an
anticipation of the coming storms.
!

Switching to a different theoretical orientation, Professor Juan Comas,

father of the Mexican physical anthropology and another illustrious Spanish
refugee, was one of the few scholars to orbit for a while around the maritime
hypothesis, citing it in some of his most relevant publications (Comas 1961,
1962, 1973, 1980). As shown above, several versions of the maritime
hypothesis had been developed in the earliest phases of the Mexican
humanistic thinking, but practically all of them suggested pristine entrance from
the west, from Asia, through the Californian ʻgorgesʼ, directly across the Bering
Sea, originating in Polynesia or even using Atlantis as an intermediary platform.
Comas thought that one of the earliest human migrations into the continent was
achieved from the east, over the North Atlantic. He accepted even earlier
arrivals through the Bering Strait, maybe as early as 40,000 BP, but he
considered the North Atlantic route as more probable, around 12,000 BP, during
the Magdalenian. In fact, one of the central ideas in Comasʼ thought was the
arrival of negroid populations from Africa, perhaps via Europe. It is not clear at
all how the author tried to divide responsibilities between African and European
sapiens groups for the peopling of America (cf. Serra Puche 1988).
!

The only modern theory resembling the one proposed by Comas is the

one that proposes the arrival of western European groups of Solutrean cultural
affiliation by the end of the Late Glacial Maximum, maybe as early as 18,000 or
14,000 years ago, as possible ancestors for Clovis (Stanford and Bradley 2002;
Bradley and Stanford 2004, 2006; Stanford and Bradley 2012). As a matter of
fact, the hypothesis of migrations coming by sea over the Atlantic was explored
in its practical possibility by another Mexican scholar, again a Spanish
immigrant brought in by his parents after the Civil War: Santiago Genovés,
explorer, anthropologist, social investigator and Cambridge alumnus. Together
with the famous Norwegian explorer Thor Heyerdahl, he was one of the
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creators of the Ra I and Ra II expeditions in reed balsa boats over the ocean, in
the quest for an answer (Serra Puche, op. cit.).
!

I had initially decided to restrain my discussions and bibliography

analysis to the North American realm, as a major geographical reference
sphere. And that should have excluded even the Mexican Southeast, like the
Chiapas highlands, or the Yucatan Lowlands. That is because, in my own vision
of the political versus geo-cultural partitions, these territories south of the
Tehuantepec Isthmus, although part of modern Mexico, in fact belong to Central
America. However, some of the important investigations completed in that area
by this time must be mentioned.
!

Along with the “Endorreic Basins Project” conducted officially by the

Departamento de Prehistoria, there was a “Dry Caves Project”, meant to study
ancient occupations in that particular kind of context. One of the major sites
explored under this initiative was Cueva de Los Grifos, in Chiapas, where
excavations commenced in 1977 (García-Bárcena 1977). The oldest occupation
floors from that cave yielded an interesting fluted point with sinuous concaveconvex edges, and published as presenting both Clovis and Folsom attributes,
but with a higher incidence of characteristics that would make it better resemble
the “fishtail” points from South America. The same publication was also one of
the first analytical approaches to the problem of the fluted points in Mexico and
Centroamerica (idem). Even more important is the rest of the assemblage
discovered at Los Grifos, showing a variety of scrapers and knife-like bifaces,
but especially one clearly Paleoamerican fishtail point. There was also a socalled “Los Grifos“ point, presumably a local variety of stemmed fluted projectile
of the South American tradition (Santa María and García-Bárcena 1989).
Another research project run by the Department of Prehistory was the “Chiapas
Highlands“ one, through which they pursued surveys in the Aguacatenango
region in 1978-1979. No evident Pleistocene occupation was identified there,
although the explorers reported at least eight non-ceramic archaeological sites
and locations with fragmented remains of extinct megafauna. All available
artefacts came from surface collecting. Reading the reports on lithic
assemblages and reduction sequence indicators, one can only identify as
outstanding a number of Lerma points, although, as shown in Chapter I, this is a
type whose definition and content requires extreme precautions (GarcíaBárcena 1982).
545

1.II.d. The 1980ʼs and the synthetic works
!

The early 1980s witnessed a short but intense burst of the Valsequillo

debate. In 1981, Virginia Steen-McIntyre and collaborators published a paper
about disturbingly old age of sediments at the Hueyatlaco locality (SteenMcIntyre et al. 1981). Eight years before, they had undertaken new excavations
over older trenches previously worked by Irwin-Wiliiams and, independently, by
Lorenzo in the mid-60s. This was a correct approach, meant to reconsider
dating from a carefully prepared technical base. They identified the artefactand-bone-bearing strata from the previous explorations within the Valsequillo
Gravels and pursued dating by volcanic glass hydration and U-series, reaching
unbelievable conclusions: the obtained age was practically identical to the one
that had previously shocked Szabo and his team (see above). It simply seemed
that the warnings that Szabo et al. (1969) had launched earlier about U-series
dating problems were turning meaningless. As expected, Irwin-Williams
immediately replied, tagging the new data as unreliable and methodologically
wrong, saying that the dating shouldnʼt range beyond a 22ka limit (IrwinWilliams 1981). This was followed by the expected response from Virginiaʼs
team, especially defending the reliability of the dating techniques employed and
the suitability of chosen sediments (Malde and Steen-McIntyre 1981). This new
episode of the ongoing controversy had two interesting shades of mystery
whose resolution canʼt be achieved within this dissertation. In the first place, the
new U-series dates matched almost perfectly with the previous ones which had
been decidedly discarded by the authors themselves; in the second place, one
of the co-authors of that “dismissal”, H. Malde, turned out to be the co-author
and defender of the new aberrant dates at Valsequillo. This is, actually, the
moment when the investigations at Valsequillo turned into a real problem.
!

The decade of the 1980s was a very important phase in the Mexican

studies of early prehistory, due to an abundance of crucial publications. After a
short but agitated life, ʻEarly Manʼ archaeology in Mexico reflected the need to
stop for a bit and reunite ideas, to put data in order and systematise the
accumulated knowledge. In 1987, Matos Moctezuma re-edited Don Pablo
Martínez del Ríoʼs Los Orígenes Americanos as a fundamental classic and,
additionally, helped scholars watch the medieval face of this passionate
546

mystery, gathering in one edition the writings of clerical scholars and the first
modern researchers discussed earlier in this text (Matos 1987, 1987a).
!

Alba González Jácome (1988), in an edition printed under the Secretaría

de Educación Publica of México, gathered the majority of the contributions
made by a number of important and sound names during a Symposium on “The
Origins of the American Man” that took place during the summer of 1987 at the
National Museum of Anthropology in Mexico City, a predecessor of the
Symposia they use to organise regularly now. This is a mandatory reading for
whomever initiates in this topic and it forms part of the same integrative effort
like the editions curated by Matos. This is where Lorenzo (1988) published a
brief but refreshed history of the prehistoric investigations in Mexico, although,
generally speaking, it had quite a limited coverage. Lorenzoʼs historiographic
recount is complemented by specific insights into the development of the
research about the topic inside INAH (Mirambell 1988), but also inside the
National Autonomous University of Mexico (UNAM) (Serra Puche 1988).
!

In the symposium proceedings, Th. White (1988) and N. N. Dikov (1988)

contributed with discussions on the Olduvai case and, respectively, the Siberian
Upper Palaeolithic, although they did not manage to link them at all with the
American problems. Adrien Hannus (1988) wrote about the Lange-Ferguson
mammoth, although he didnʼt link it to the wider discussion either, while Pat
Shipman (1988) discussed bone utensils and the procedures to identify them in
New World prehistoric archaeology. “Scotty” MacNeish (1988), in an almost
unintelligible paper (because of its poor and unreviewed translation into
Spanish) insisted on the arrival of the inhabitants long before the ʻorthodoxʼ and
widely accepted dates defended by the so-called “Clovis-firsters”. After
mentioning a few sites which are already more than known within the Clovis/
pre-Clovis antithesis - like Blue Fish Cave and Meadowcroft Rockshelter - the
controversial author ʻdaredʼ to affirm that Valsequillo was still the sharpest proof
for the presence of humans on the continent before Clovis (idem: 57-60).
!

In the pages of the same book, Julio Montané (1988) achieved one of the

most important and earliest diagnostics of the peopling of Mexico as seen from
the northern state of Sonora, the most privileged region of the country from the
point of view of the Paleoamerican archaeology. He gave more weight to data
available from the site of El Bajío. That was the most important Clovis site in
Mexico before the discovery of the El Fin del Mundo site, a few years ago,
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which is now the cutting-edge of the Clovis archaeology south of the Mexico-US
border. Montané employed a chronological scheme of his own, based on North
American and more traditional terminologies: Inferior Paleoindian, Middle
Paleoindian, Late Paleoindian and finally, the Archaic (cf. Chapter I). As another
outstanding proposal, the Chinobampo and Pinacate sites (the last one being a
component of the Malpaís controversial sphere) got included within the Lower
chronological range, meaning they were potentially pre-Clovis, in rough terms, a
statement on top of still unconvincing arguments. Nevertheless, it is difficult to
extract a clear posture from the authorʼs position about the El Bajío materials,
abundantly and generously published at the end of the article. Still within
Gonzalez Jácomeʼs edition, Ávila (1988) presented an important study of a
possible “penetration route into the continent” throughout the northeast of
Mexico, by Tamaulipas, discussing the Cueva del Diablo site excavated by
MacNeish and its oldest strata that might be of an ʻArchaeolithicʼ age, focusing
afterwards on a series of sites like Los Venados, La Noria, El Camino. About
these, she wrote they could show remarkable antiquity as they lacked projectile
points and only displayed lithics of coarser manufacture, assumed as very old in
an a priori way, without any solid arguments beyond speculation.
!

One of the most attractive studies published in the proceedings belongs

to Ma. Elena Salas Cuesta, Carmen Maria Pijoán Aguadé and Roberto García
Moll, who put together a study of comparative reconsideration of the oldest
human remains discovered in Mexico at that point (Salas et al. 1988). We know
that the human skeletons from the oldest stages of inhabitance are very scarce
across the continent and very problematic in both contextual and chronological
aspects. The outstanding relevance of this article resides in that it is the
precursor of a new generation of highly specialised studies focused on
reevaluating the age and other characteristics of the oldest human remains.
They employed 14 crania and concluded that the Metro Balderas and the
Tlapacoya I skulls (the one discovered by workers and hidden) would be the
oldest ones (11,000 and 9,900 years BP, respectively). The group of
researchers also made morphological comparisons between crania and
reached the conclusion that the oldest specimens did not look alike, while the
younger ones, with an assumed age of post-9000 did form a group, at least
concerning the facial features. The dolicocephalous pattern becomes more
evident and more predictable as a rule among humans dated to the Late
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Pleistocene (cf. González-José 2005). This re-evaluation of ages actually
happened about the same time when the “Tepexpan Man” was seriously
questioned; not only did he proved to be a female, but the age got dramatically
shortened, threatening to exclude it from the Pleistocene-bound discussion
(Lorenzo 1989).
!

The Zacoalco-Sayula basin in the western State of Jalisco had always

been an attraction point for archaeologists working on the earliest stages of
Mexican archaeology, as well as for palaeontologists. It has also been the
centre of controversies, due to the restless work of Don Federico Solórzano,
historian, explorer and palaeontologist whose discoveries on the lakesʼ shores
provoked some academic tensions themselves. Human or animal bones, bone
artefacts, fossils and Pleistocene faunal remains were included in Solórzanoʼs
repertoire and later published in a more academic manner (Solórzano 1975,
1976). Aliphat (1988) wrote a synthesis of data and discoveries from the Jalisco
basins, enumerating abundant Pleistocene species from the area and a few
fluted points found on the surface, such as two Clovis from Zacoalco and San
Marcos (cf. Lorenzo 1964). Intriguing as well, are the possible bones of extinct
fauna apparently worked and modified by human hand, like the 29 examples
earlier published by Solórzano (1976), although of doubtful and uncontrolled
provenience (Aliphat op. cit.:149). According to Aliphat, in the region of Sayula
basin, the sites that show the highest potential for yielding data on
Paleoamerican occupation would be Cerro de Tecolote, Cerro de Juan Vicente,
Calzada and the caves and rock-shelters of Teocuitatlán (idem). Staying within
the same geographical frame - more as a parenthesis, as it is a recent
discovery of the 21st century - one should point at the curious discovery of the
fragment of a fluted obsidian biface, either a Clovis or a Folsom point, deposited
as an offering underneath the floor of a Pre-Columbian ball-game feature at the
Mesoamerican site of Los Guachimontones in Teuchitlán, Jalisco (León at al.
2006).
!

Going back to González Jácomeʼs book (1988), Wilkensonʼs analysis on

the “perspectives of the prehistory of Veracruz” shed very little light on the
archaeology of the earliest occupations and insisted more on the discussion of
possible coastal penetration routes through natural funnels formed between the
ancient coasts and the mountains. At the opposite end of the Mexican
Southeast, the Caves of Loltún in Yucatán still donʼt show clear traces of
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Pleistocene human occupation, but minute climatic indicators and lithic material
corresponding to later periods (Schmidt 1988). Mirambell (1988) contributes obviously - with a defence of Lorenzoʼs chronological model, presenting a
reconsideration of definitions, characteristics and sites that support the initial
proposal, a partisan position that Mirambell would keep employing over the
years (cf. Mirambell 2000, 2001). The same chronological scheme was adopted
by most scholars in Mexico until recently, without any critique and from a totally
dogmatic position. García-Bárcena (1988) also employs it when writing about
the “problems and perspectives” of national prehistory.
!

March of 1984 saw the discovery of the Man of Chimalhuacán, when

somebody dug a septic ditch on his property, close to Mexico Cityʼs
International Airport. The controversial context and the apparent association
between the skeleton and important artefacts proved one more time how the
Pleistocene archaeology in Mexico has always relied on fortuitous finds
involving either contamination or doubtful manipulation. José A. Pompa (1988)
described the individual as a 30-35 years old adult male, dark-coloured bones,
with the expected dolicocephalous shape of the skull.
!

In 1989, the legendary couple of scientists and explorers, Alan Bryan and

Ruth Gruhn, released one of the most interesting and radical theoretical papers
on the topic of the Peopling that one can find in the Mexican literature, although
published in English language (Bryan and Gruhn 1989). Ferocious supporters of
the pre-Clovis position, they defended the different sites across the Latin
American countries that yielded very old dates and seemingly proved a
colonisation far before the Clovis thresholds. They are known to have been
close to Lorenzo and Mirambell, so they always presented Tlapacoya as one of
the iconic Latin American sites, together with Pikimachay in Peru, Pedra Furada
in Brasil, Monte Verde in Chile and Taima-Taima in Venezuela, all in the
constellation of the oldest human localities on the continent and diagnostic
indicators of the pre-Clovis presence. In this article, they wrote one of the most
memorable quotations on the eternal debate: “The real problem is not the lack
of evidence, but the lack of an appropriate model for viewing the evidence at
hand” (idem: 83). It is curious though, how these authors did not include the site
of El Cedral in their discussion, one of Lorenzo and Mirambellʼs major
arguments for the extreme antiquity of humans in the Mexican territories,
although one of the first publications about that site actually had appeared in a
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volume co-edited with Bryan (Lorenzo and Mirambell 1981). The paper touched
a wide variety of topics and aspects from inside this major research problem,
and it is quite obvious that, as followers of Julian Stewardsʼ multilinear
evolutionism, they tried to build up their own ʻbryan-gruhnianʼ version adapted to
the particularities of the first inhabitants issue.
!
1.II.e. The nineties and the new century
!

The nineties witnessed an abundance of studies and articles related

especially with the northern half of Mexico, the southeastern early occupations
and the paleontological and palaeoclimatical approaches. But almost nothing
original was published concerning primary discoveries within the archaeology of
the central basins. In spite of the panorama, we can notice a few important
publications that worked to propagate the paradigms already installed in
previous years. In such publications, no matter if focused on chronological
aspects or just respecting the official schemes, we can see how the status-quo
configured inside Mexican prehistory was perfectly safe, as people kept taking
old dates for granted (cf. Manrique-Eternod and Villanueva 1997). Just on the
edge between the decades, Mirambell published two memorial volumes
dedicated to Lorenzo, one as a last collaborative contribution of the 1980ʻs and
the other one meant to open the decade of the 90ʼs (Mirambell 1989; Mirambell
and Pérez-Gollán 1991). Lorenzo himself reiterated the theory he had long
defended during his career, in a famous paper whose title remembers Martínez
del Ríoʼs classic text (Lorenzo 1990). He not only insisted on very old ages for
the first colonisation of the continent, but he described a hypothetic artifactual
assemblage of the oldest inhabitants that, in my opinion, sounds more like a
Lower Palaeolithic and is not supported by any serious data known from the
Americas, not even as a working hypothesis. We can see the same paradigm
reflected by the beginning of the century in a brief note published by a
respected icon of the prehistoric archaeology in the popular Arqueología
Mexicana magazine (García-Bárcena 2001). In the same issue of the
magazine, another article touching the physical anthropology aspect of the
problem reconfirmed the paradigm of the peopling through the Bering Strait,
probably as early as 30,000 BP (Pompa y Padilla and Serrano 2001).
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!

The four-volume Ancient History of Mexico, edited by the National

Autonomous University in the Millenium year, dedicated the first of them to
general and basic considerations, as well as to the peopling of the national
territory (Manzanilla and Luján 2000). It is important to analyse the pulse of this
publication and look through the distinct contributions at how older paradigms
were still in use, but already under scrutiny in the light of new research
(Mirambell 2000, Faulhaber 2000). The ʻEarly Manʼ topic is underrepresented
though, and the contributions do not provide any new data.
!

The most important co-authored publication of the first decade of the new

millennium is the proceedings of the First International Symposium on Early
Man in America that took place in Mexico City in 2002, edited by José
Concepción Jiménez, curator of the Physical Anthropology Collection at the
National Museum of Anthropology (MNA) and collaborators (Jiménez-López et
al. 2006). This was the first one in a series of publications originating in
successive Symposia that have since become the main generator for academic
discussion and publication of investigations and opinions regarding the Peopling
of Americas over the last decade in Mexico (Jiménez-López et. al. 2006b, 2010,
2011). The keystone of this first publication was the reconsideration of the
correct age of the human remains available in Mexico (Pompa y Padilla 2006),
as well as the re-discussion of several other relevant issues, providing all in all a
completely new image of the actual state of knowledge. A few surprises came
out of this contribution and they showed the necessity to reconsider context and
age of the older finds and to adopt a critical attitude towards the a priori dates
and dogmatically accepted conclusions based on older research.
!

On the other hand, new data gave fresh hope about the real potential of

the prehistoric archaeology in Mexico. The “lost skull” from Tlapacoya I - usually
considered to be quite young and lacking context because of its fortuitous
discovery by motorway builders - turned out to be among the oldest in the
Americas, yielding much more confident conditions for direct dating than several
other skeletal remains originally thought to be very old. Now, it crowns the
hierarchy, together with the long-known skull from Metro Balderas24 , dated by
tephras adhering to it and only surpassed by the Peñón III Woman (González et
al. 2006b). With these new studies, the fame of both Tepexpan Man and
24

Found in 1965 at Balderas Underground station, deep beneath volcanic ashes when the
Mexico City Underground was under construction.
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Chimalhuacan Man reached a dead end, as they proved to be too contaminated
by post-extraction manipulation and were unsuitable for dating. On the other
hand, the Peñon III Woman, a young adult who seems to have died in a
lacustrine environment during a volcanic eruption, could be easily considered,
so far, among the oldest humans on the continent, at the beginning of the
known American genealogy (Jiménez et al. 2006b; González et al. op. cit.;
Pompa y Padilla op. cit.). And they all seem to be somehow related to a major
volcanic event, the Upper Toluca Pumice (González et al. op. cit.). It is also
worth mentioning that the latest studies insisted on the evidence that the cranial
morphology of the earliest specimens did not show any Asian characteristics,
therefore “adding controversy to the origins of the first Americans” (idem: 75).
The same results had been published earlier in a specialised journal (González
et al. 2003). This important aspect is again brilliantly approached by a group of
researchers in a parallel publication (González-José et al. 2005). Emphasising
the cranio-facial particularism of the earliest human remains and the lack of
continuity between earliest colonists and later American inhabitants, they
launched a working hypothesis stating that “the origins of Paleoamericans
should be traced back to a common ancestor of Paleoamerican and
Australians”, originating somewhere in Asia and then penetrating both
continents in an uncertain moment between 40,000 and 14,000 BP.
!

Other researchers represented in the Jiménez et al. volume applied

different dating techniques, although on experimental levels, such as
calorimetric techniques on residual collagen. Unfortunately, the results cannot
be understood from their paper (Lozano et al. 2006). This crucial book reunited
other studies related to Mexicoʼs earliest human remains, like analysis of teeth
showing wear patterns related to the employment of dentition in the elaboration
of tools and as tools (Lascuráin et al. 2006), mtDNA studies (Martínez-Meza et
al. 2006) and the facial reconstruction of one of the skulls (Valencia and
Villanueva 2006). It is important to mention that the results of direct dating on
human bones resumed in this volume are still accepted by the Mexican scholars
today, as proved by a very recent publication (Jiménez-López et al. 2010).
!

Bryan and Gruhnʼs article mentioned above was part of a very reduced

number of publications that dealt with the theoretical aspect of this major topic.
Archaeological theory in the Americas and especially in Mexico has probably
been more associated with discussions about more advanced stages of
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“civilisation” or with building models for crucial processes organically linked to
sedentary and complex societies. Or, on the other hand, most theoretical
discussions landed on methodological and technical territories, such as the lithic
studies (González and Mirambell 2005; Mirambell 2005).
!

Hunter-gatherer societies were granted very limited interest from

theoretical point of view and the central issue of the earliest inhabitants
remained practically untouched. This situation was heavily criticised by a pair of
exponents of the so-called “Iberoamerican social archaeology”, Felipe Bate and
Alejandro Terrazas, in a paper included in the same volume discussed above
(Bate and Terrazas 2006). In a well-constructed, but not entirely impartial paper,
these two Mexican authors - known for their expertise on both North American
and South American topics - considered that the archaeology of the peopling of
America was still “overwhelmingly traditional”, basing on old assumptions
derived from the historical particularism, completely dominated by observational
empiricism. They regretted the lack of processual and explanatory approaches
manifested as a shallow interest in sorting out causes of phenomena. Bate and
Terrazas considered that there was an undeniable “imperialism” cultivated by
the US archaeologists over the Latin American scene. Discussing one of
Dillehayʼs publications (2000), they accused the author of presenting the Clovis/
pre-Clovis controversy as a central issue for the entire continent, while, in their
opinion, the pre-Clovis occupation has always been claimed and proved by
Latin American researchers who worked in an environment biased by different
paradigms.
!

As my own response to Bate and Terrazas, I would say that the

archaeological research must follow a basic methodological “protocol”, which
requires the foundations of the edifice to be constructed before more elaborated
walls and roofs are added. Clarifying the cultural history before passing to more
processual concerns should not be confused with being stuck into traditionalempirical models, but accepted as a necessary and indispensable
methodological step. Whether good or bad, the American prehistory still asks for
a lot of work to be done for this stage and many basic cultural and chronological
issues must be solved before topics as the structure of societies may become
useful discussions. Beyond this observation, theoretical discussions on this
ground are indeed weak and far from being relevant milestones, so I have to
admit the continuing lack of models. Eduardo Coronaʼs text, published recently
554

in the proceedings of the “III Symposium on Early Man in America”, seemed to
be a change in the situation, as it proposed models of production applied to the
early peopling of the continent (Corona 2010). Unfortunately, the contribution
was poorly documented, the assumptions were not clearly supported by data
and the entire construction confirmed what I have just written in the previous
paragraph: the models are still based on speculations, on forced interpretations
floating within a vacuum of data, showing that the Upper Range theory and the
Lower Range theory (in Binfordian terms) continue disconnected in our field.
!

The same year when the above-mentioned crucial volume came to light,

the Valsequillo controversy exploded again, this time with renewed forces fed by
claims of very old human presence in the Americas. Human presence older
than expected: Valsequilloʼs undeniable personal touch. It is an obligation to
focus more on this particular episode, because of its crucial importance for the
actual state of knowledge and also because it is an attractive example of
curious scientific refutation.
!

In two almost simultaneous publications, the British team from the John

Moores University of Liverpool, UK, announced the amazing discovery of
human footprints preserved on the upper levels of the Xalnene tuff at
Valsequillo, just next to Cerro Toluquilla, a small monogenetic volcanic hill that
had spread lava and ash along the shore of a paleolake, long time ago
(González et al. 2006c and 2006d). The alleged footprints were exposed in an
abandoned quarry, where slabs of volcanic material had been extracted as
construction material and where quarry marks, made by the workers, were also
visible and undeniable on the same horizon as the alleged footprints. The old
controversy over Valsequillo had relatively cooled down in previous years, and
the official INAH projects in collaboration with the Centre for the Study of the
First Americans of the Texas A&M University have been developed at the
Hueyatlaco locality since the beginning of the new century, with still
unconvincing results (cf. Ochoa et al. 2003 and 2004). The sudden return of the
“Valsequillo curse” took the academic environment by surprise.
!

The discovery came during the explorations led by Silvia González and

David Huddart since 2003, “as a part of a larger British research initiative
dealing with the environmental conditions for human evolution and dispersal of
humans across the world” (González et al. 2006c: 617). Their approach
involved the dating of both the Valsequillo Gravels - the major geological unit
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that had usually yielded the controversial discoveries before, all around the
Basin - and the Xalnene volcanic deposits themselves, beneath the Gravels,
where the footprints appeared on surface, supposedly exposed by quarry
extractions. The footprints manifested as random distribution of markings
looking like human and animal foot impressions on soft material. They were
more than 260, with 60% of them being considered of human origin on the basis
of at least six criteria they proposed. Their shape and aspect did not look
convincing, though. Nevertheless, the discoverers have always insisted that it
was due to the coarse structure of the support material, the only partial
hydration of the ash at the moment of the printing and because of subsequent
weathering during the transgression of the lake (González et al. 2006d). The
authors conducted a series of dating techniques, including AMS and ESR on
samples from the Valsequillo Gravels, yielding an age range of 9,000 at the top
and 38,000 years at the base of this Late Pleistocene unit. But, the OSL
(Optically Stimulated Luminescence) dating, run by the Oxford Luminescence
Laboratory on a small xenolith (baked lake sediment) from the footprint layers,
triggered the rage of critics: humans might have walked on the fresh ash as
much as 40,000 years ago (idem).
!

The reactions were almost instantaneous, both in the academic as in the

public media. Even before the official articles were published, Renne et al.
(2005) - leading a group of scientists that included the whole US-Mexican team
currently working at Valsequillo - presented their own dating as a sharp
counterbalance. Ar/Ar dating of the same layers showed the astonishing age of
1.3 million years for the Cerro Toluquilla eruption, suggesting that there was no
way for those marks to be of human origin. Gonzálezʼs team had also
conducted Ar/Ar dating themselves, but their measurements initially showed
that the Xalnene event was not suitable for the method (González et al. 2006d:
217). The joint American-Mexican reactions continued, as the million-years
dating was not the only ʻdetailʼ against the footprint theory. They could show
how the lapilli contained in the coarse ash clearly indicated they had fallen
during a time of reversed polarity, which means that it occurred before the
Matuyama-Brunhes magnetic reversal, and that happened ʻonlyʼ about 780,000
years ago (Feinberg et al. 2009). Nobody would have ever accepted Homo
erectus walking around Puebla! A more calmed critique, contributed by Duller
(2006) and insisting on the technical and theoretical aspects of the dating
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procedures, demanded our attention because it followed the most appropriate
path of the scientific refutation: attack the opponents through their own data and
the methods that generated it, not through new data obtained by different
techniques. Duller suggested that only a single employed for OSL dating was
not reliable and it should have obliged the initial team to replicate it on a series
of new samples by the same method. Both the discoverers and the Laboratory
agreed to these critiques and accepted that the sample was strategically weak,
although they clearly stated that the old age of the footprints was further
supported by the AMS and ESR dating on the layers above the ash and the
OSL dating should be assumed in that context (Schwenninger et al. 2006).
!

In 2010, the ʻValsequillo soap operaʼ met a surprising and unexpected

end. It didnʼt come from an external force that decided to silence the
controversy forever, but from the very initiators of this new episode. In one
article, after using Ar/Ar dating one more time, they realised that the results
were identical with those defended by their opponents a few years before:
Xalnene ash was very old, 1.3 million years old, and they simply accepted it
(Mark et al. 2010). From an epistemological point of view, this is hard to
understand, because they accepted the new data after using a technique which
has been previously used against them by their adversaries, but they did not
reconsider defending their own position by replicating the same results trough
OSL, which was the technique that had first generated the storm. In a separate
simultaneous paper, they opted for a “twofold test for the verification of human
and hominid footprints based on the biomechanics of walking” (Morse et al.
2010). They compared quantifiable values of the Valsequillo marks with similar
data obtained from accepted ancient human footprints from around the globe
and with modern human foot impressions and they simply reached the
conclusion that the Valsequillo things were... not human footprints. The lack of
trackways and the strange shapes, originally thought of as unfavourable natural
conditions for feet to leave recognisable prints, became major arguments
against their human origin and now they were considered simply as weathered
quarry marks. In other words, if this very last study had been done at the
beginning, immediately after the discovery, the whole stressful controversy
would have never started. !Recently, the investigations at Valsequillo continued,
but the results failed to contribute new challenging data (Ochoa-Castillo et al.
2003). The hurtful truth is that the waters of the reservoir have recently reached
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the shores at Hueyatlaco and new houses are being built exactly on top of the
site. This is because INAH did not struggle enough with the Governmentʼs
development plans and the site was never granted the status of a protected
area. And, in some way, Mexican archaeology probably just wanted to bring
closure to a never-ending story and allow Valsequillo to sink into still waters,
closing a fascinating chapter in the North American archaeology.
!

But this topic takes us to another discovery of human footprints that

occurred further north, in the Cuatro Ciénegas system of endorheic basins, in
the State of Coahuila. The first clues of such manifestations were known since
1961, but the explorations in 2006 managed to prove the existence of intelligible
tracks of clearly human-made impressions on travertine. No controversy about
these ones. They were published in the latest proceedings of the “Early Man in
America” events and the authors claimed for a U-series of 10,550±60 rcybp for
the human presence in the area, interestingly placing it within the Younger
Dryas Chronozone (González-González et al. 2011).
!

Within the same general context of reconsiderations and reappraisals,

the years 2009-2010 are important in the Mexican Pleistocene studies for a
specific reason: another everlasting controversy, the Tepexpan “man” case,
became officially closed, after six decades of uncertainty. A crucial study
undertaken through an international collaboration resulted in a very good article
with a valuable analysis of the previous data (Lamb et al. 2009). The authors
proceeded to reevaluate not only the available information, but the site itself and
the Tepexpan skeleton as well. This is how we get access to a new
reconstruction of the areaʼs paleoenvironment obtained by multi-proxy
evidence. Both U-series dating applied directly on the bones and C¹⁴ samples
extracted at the same depth as the original discovery gave the final verdict and
situated the specimen into mid-Holocene, around 5600 calBP. The other multiproxy study, in the milieu of a comprehensive and reader-friendly
paleoenvironmental reconstruction, shows how the original human remains
where in fact extracted from the b3 paleosol horizon, precisely a Middle
Holocene one, while De Terraʼs initial radiocarbon dating can still be correct by
itself, as it had been mistakenly effectuated on samples from a much older soil
horizon, below the skeletonʼs original level, an error originated in the doubtful
recording of the excavation (Sedov et al. 2010). It was a mistake that we all
558

should be grateful for, because it provoked and stimulated the birth of the
Mexican Paleoamerican archaeology.
!

Traditionally, the review of the Mexican literature could have ended with

the previous paragraph. But, over the last years, the Mexican Southeast came
to the fore in a protagonist part on the Early Man scene, with at least two fronts
of battle. First, the excavations undertaken by Guillermo Acosta in a few caves
in the southern State of Chiapas, somehow continuing García-Bárcenasʼ work
from the nineteen-seventies and opening intriguing new lines of research. At the
Santa Marta rockshelter, Acosta dated Late Pleistocene occupation levels.
Lacking any megafaunal remains, the site showed indicators of plant gathering
and processing and the hunting of small mammals and reptiles (Acosta 2010,
2012). On the other hand, surprising discoveries recently made by scuba divers
and underwater archaeologists in a series of cenotes and flooded caves in the
northeast of the Yucatan Peninsula changed the axis of the discussion and
came as an unexpected epilogue. They discovered hearths with charcoal and
extinct animal bones deep inside the submerged galleries, but mainly three
almost complete human skeletons that well could be the oldest ones on the
continent (González-González et al. 2006, 2008; Terrazas and Benavente
2006). In an area where nobody looked for them before, these discoveries are
writing a new saga and a whole new universe of debates for the years to come.
1.III. Archaeological investigations about the earliest inhabitants north of
the Basin of Mexico
!

As the reader must have noticed, since the beginning of this literature

survey more emphasis was put on finds and publications related to the central
part of Mexico, around the main Basin and related geo-cultural regions. This is
because, in the first place, the most important research done so far in the
country has taken place in those central areas and, second, because the North
of Mexico, more intimately attached to the main objectives of this dissertation,
requires a special treatment.
!

In order to correctly approach explicit studies on early hunter-gatherers

and the peopling of the continent as manifested north of the Basin of Mexico
and south of Rio Bravo, it is necessary to review a long series of bibliographic
contributions and organise them geographically into at least three large
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subareas: the northwest, comprising the Baja California Peninsula and Sonora,
plus parts of Chihuahua; the northeast, with emphasis on Nuevo León and
Tamaulipas; the centre-south, with greater incidence on the states of Hidalgo
and Querétaro or San Luis Potosí (see maps in Chapter I).
!

Again, Zacatecas - the state that forms the object of my fieldwork -

remains somewhere in the middle, in a sort of a blurry situation, without any
relevant cultural finds reported in the specialised literature and without even
being considered by traditional thinking as an area with potential. This State
should actually form part of a fourth regional subdivision, along a north-south
central vertical line, including also the states of Aguascalientes, Coahuila, and
Chihuahua, an area roughly synonymous with the Chihuahua Desert
geographical entity and its southern related formations, like the Transversal
Mountains. For the moment, though, there is no sufficient data in order to build
up an objective argument in favour of this particularisation. The discoveries are
sporadic, circumstantial and structurally isolated, meaning that they do not
integrate yet into a satisfactory spatial and chronological image. That is why I
prefer to include the most relevant of the finds from these areas into some of
the already mentioned regional subdivisions.
!

Before the advent of this doctoral research in the northern extreme of the

State, Zacatecas was little known among Pleistocene specialists, maybe only
for Laguna El Salitre, next to the town of Villa Hidalgo in the southeast of the
state, a dried out lagoon which represents the western sector of the same
hydrographic system as Laguna de Las Cruces, in San Luis Potosi, studied by
Mirambell and mentioned below. This Zacatecan paleontological area yielded
megafauna remains for a long time now, in areas where lacustrine clays are
exploited by locals in order to make bricks. One of the few specimens of
American mastodon is known from this location (Polaco et al. 1998; Polaco et
al. 2001). New research and salvage excavations commenced in recent years
at Laguna El Salitre, and there might be interesting clues for the presence of
humans in associations with Pleistocene proboscideans, although the data has
an incomplete shape at the moment (Puga et al. 2011). Some other isolated
finds show small Pleistocene mammals, near Pánuco, close to the capital city
(Jau-Mexia et al. 2000).
!

The survey project once directed by Lorenzo and Mirambell (1986) in a

few northern states (including Zacatecas) and aimed to discover sites belonging
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to the so-called Lithic Stage remained fruitless and the outcome even deleted
those areas from the maps of interest, because they concluded there was
nothing there. The neighbouring state of Durango, laying to the northwest, was
a bit luckier, with the Weicker Ranch Clovis point found by Charles Kelly and
published by Lorenzo (1953, 1991). During a summer field school in 1952 run
by the Southern Illinois University, scholars and students discovered a Clovis
point on the surface, near a creek, on Mr. Fred Weickerʼs property, the first
Clovis point ever reported for the Northern Highlands. Another relevant
publication from Durango, although an amateur one, without enough academic
weight, is the lithic catalogue published by the local teacher Jesús Lazalde
(1992), based on the confused collection stored in their Regional Museum.
Anyway, this title provides valuable data about the presence/absence of
diagnostic Paleoamerican artefact types in a still blank region, in spite of the
blurry provenience of the objects. At least Golondrina, Lerma, and Allen points
are mentioned in Lazaldeʼs catalogue (see Chapter V). José-Luís Punzo and
Bridget Zavala have recently discovered a possible Paleoindian point on the
surface of Mesa de las Tapias site, Durango, a find already mentioned in an
academic study (Sánchez 2010: 81).
!

The centre-south. Probably the most important and comprehensive

investigations for this macro-region are those undertaken by Gianfranco
Cassiano in the Metztitlán-Mezquititlán region of the State of Hidalgo. His
discoveries in several archaeological sites, such as Oyapa, although still only
surface data, provide the clearest indication of Clovis settlements south of the
Sonora core. Unless affected by looters, a site like this works like a safe box, as
it proves to be a highly valuable one, but still encrypted beyond the shallow
superficial information, awaiting excavation. Overshot flakes, heat treatment,
fluting, rejuvenation, basal grinding are some of the apparent Clovis indicators
visible among the Oyapa artefacts (Cassiano 1992, 2005; Cassiano and
Vázquez 1990; cf. Sánchez 2010). And Oyapa is not the only case.
Gianfrancoʼs work has called attention to a variety of other sites spread along
the Metzquititlán region, such as Yerbabuena, Arroyo Hondo, La Malinche,
where surface explorations yielded Plainview, Lerma and possibly Clovis points
(Cassiano 1998). Long before that, Javier Romero had already mentioned a
fragmented fluted point inside a confusing and intrusive context at Huapalcalco,
near Tulancingo, Hidalgo, in an exploration conducted by Cynthia Irwin-Williams
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(Romero 2010[1960]). The research led by the same archaeologist in the San
Nicolás Cave south of Tequisquiapan, state of Querétaro, during the fifties, did
not accomplish the aim of discovering a secure Pleistocene occupation.
Nevertheless, her excavations allowed to see a cultural presence as old as
8000 B.C. (Irwin-Williams 1963). Surface explorations across Querétaro yielded
just a few stone bifaces that could be considered early, although almost surely
of Holocene affiliation (Viramontes 2006). Moving to the west on the same
horizontal axis, to the north of Michoacán, Faugère (2011) reported a potential
Clovis point made of chert, together with another one of obsidian and similar to
the Agate Basin type at Cueva del Platanal, but in a fairly confusing context.
!

The State of San Luis Potosi, located somehow in between the centre-

south and the northeast subdivisions, is clearly marked by two famous
investigations, one at El Cedral and the other one at Laguna de Las Cruces. El
Cedral was researched during a few seasons in the 1970ʼs, within Lorenzoʼs
institutional Endorheic Basins Project. It is still a mysterious discovery, awaiting
serious publication after decades of generating vibrations onto the debate
around the Early Man topic. Is has supposedly yielded a context associated with
a Pleistocene age spring, containing probably artificial circular features made
out of mammoth bones and which might have been hearths. It also contained
stone and bone artefacts and yielded surprisingly ancient dates, enough to be
claimed among the oldest sites in the Western Hemisphere and contribute to
the national paradigm that the Mexican sites should be older than those in the
United States (Lorenzo and Mirambell 1981, 1984, 1978-1984, 1986b;
Mirambell 2000). Meanwhile, Laguna de las Cruces, in the vicinity of the town of
Salinas, on the border between San Luis Potosí and Zacatecas, remained more
as an important Quaternary paleontological site, because the investigations, yet
developed within the same approach as at El Cedral, did not achieve
comparative results. Despite a relative abundance of Pleistocene fauna remains
recovered from fossil lacustrine levels, the lithic materials there consist in just a
few flakes that do not indicate a clear human origin (Mirambell 1982). Adjacent
studies, discussed in the siteʼs monograph, include considerations of the
lacustrine geology of the area (Reyes 1982) and identification studies on 55
proboscidean dental specimens, as an exercise to apply Osbornʼs criteria for
differentiating between two supposedly distinct mammoth species, M. columbi
and M. imperator (Polaco 1982).
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!

For San Luis Potosí, beyond the ʻclassicʼ approaches illustrated by

Lorenzo and Mirambell, François Rodriguez developed one of the few complex
studies available in Mexico about hunter-gatherers and their “outillage lithique”.
He did not expressly search for Late Pleistocene inhabitants and dealt more
with later “chichimeca” hunters-warriors from the Archaic, Historic and Colonial
periods, but his publications are a rare and valuable source of information for
anybody looking at the problem of early hunter-gatherer societies in Mexico. He
described the excavation of rockshelters and the investigation of open
campsites, concentrating on the technology and typology of lithic artefacts,
although no relevant data could be useful to this dissertation (Rodríguez 1983,
1985).
!

The northeast. For this region, the centre of attention corresponds to the

“classic” investigations in the northeast: MacNeishʼs explorations in Sierra de
Tamaulipas, Jeremiah Epsteinʼs research in the state of Nuevo León, along with
the contributions of Luis Aveleyra Arroyo de Anda through the surface surveys
around the Falcon Dam, and the similar explorations of Francisco Gonzalez Rul
near the neighbouring Friendship Dam, right on the northern border.
!

Even before the inauguration of the great findings, Walter Taylor made

his first move on the Mexican scene: a very brief note published in a US journal
about a survey he had done one year earlier in the State of Coahuila,
mentioning just a few sites with engraved rock-art and the recovery of some
basketry and sandals. Although not related to the “Early Man”, his intervention
opened the series of US investigations in Northern Mexico (Taylor 1937). In fact,
exactly one decade later, Jack T. Hughes (1947) announced the first data from
his field reconnaissance in Tamaulipas, whose aim was to see any sort of
“possible Mexican influences on the Southeast”, although the working
hypothesis was not supported at the end.
!

Another well-known researcher was trying to demonstrate it, as a matter

of fact, around the same date, for his own PhD research. It can be said, without
exaggeration, that “Scotty” MacNeish actually founded the Northern Mexican
prehistory. Before getting into his famous research on early plant domestication
across the Isthmus of Tehuantepec, MacNeish was actually searching for “Early
Man” in Northeastern Mexico, in Tamaulipas, in parallel with his main interest in
the possible relationships between the Southeastern United States and the
Huastec culture from Sierra Madre Oriental. The Ice Age hunters did not finally
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turn into the main concern of his doctoral paper, but it is still worth mentioning
that his original interest departed from this issue (MacNeish 1948[2009]). His
vision must always be treated carefully, especially when discussing MacNeishʼs
legacy of types and chronologies that set the background for many confusions
and controversies.
!

Arguedas and Aveleyra (1953) published the very first discovery of a

Plainview point in Mexico, close to the United States border, on the Mexican
side of the Falcon dam. That was part of a larger survey done in collaboration
with American colleagues and yielded important amounts of data, although not
as much on Paleoamerican occupation as originally expected. This Plainview
basal fragment was found by Sol Arguedas R. de la Borbolla eroding out of
exposed buried strata. Aveleyraʼs first synthetic article on the preliminary results
of the surveys along the Mexican side of the dam is actually known as the first
publication of INAHʼs Department of Prehistory (Aveleyra 1951). Very little on
Pleistocene and early occupations comes out of that article, but it contains a
statement that even today sounds actual for the Mexican archaeology:
!
!
!
!

sin un conocimiento más científico de las etapas precerámicas y preagrícolas,
toda nuestra posterior y elaborada secuela de horizontes y culturas cerámicas
brota, por decirlo así, de la nada y carece por completo de base sobre cual
apoyarse (idem: 41) 25.

!

In parallel with this, similar explorations around another dam project,

“Presa de la Amistad”, obtained abundant and varied artefacts from a complex
diversity of sites. Directed by Walter Taylor even for the Mexican side, the infield explorer was Francisco González Rul. In a late publication of the results,
first presented as a degree dissertation, this author showed choppers,
chopping-tools, bifaces, initial preforms, different types of scrapers, the famous
Clear-Fork gouges, perforators, manos and metates, percutors, projectile points
of Holocene age, but also at least two kinds or artefacts with possible relevance
to our concern. He reported three points classified as Lermas and one point
whose general attributes would make it a Folsom (González Rul 1990). Even
the discovery of Clear-Fork gouges at these early stages of the Mexican
explorations is very important, because those artefacts are controversial and
relevant to the thesisʼ topic, at the same time. They are widely distributed along
25

“Without a more scientific knowledge of the pre-ceramic and pre-agricultural phases, all our
posterior and elaborated sequence of horizons and ceramic cultures bursts, so to speak, out of
nowhere and it completely lacks the base to rely on” (my translation).
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the Holocene, although they might be diagnostic even for the final Pleistocene.
Their function is thought to be wood-working tools (Hester et al. 1973).
!

The international cooperation resulting from the construction of a belt of

power plants on the river system that draws the border between Mexico and
United States of America was a major stimulus for the investigations on early
occupations. It actually put archaeologists in front of the undeniable fact that
Paleoamerican flaked stone cultures did exist south of the border. As part of the
same series of discoveries, but while surveying another location, the Devilʼs
Dam, González Rul reported a fluted point on the surface of La Chuparrosa
Ranch, close to Ciudad Acuña, Coahuila. It was found during a survey on a
small peninsula on the Mexican side of Río Bravo and showed up associated
with a hearth (a “mezcalero”, they call it), right next to a temporary stream.
Exactly the kind of context that is usual in the endorheic basins of northern
Zacatecas, as shown in this thesis. The fragmented point presents fluting on
both sides and its formal attributes belong to a Folsom (González Rul 1959).
!

The investigations conducted by Richard “Scotty” MacNeish across the

Sierra de Tamaulipas represent the best known and most debated academic
enterprise in the Mexican Northeast. Both nourishing and controversial, this
intense and complex exploration brought to public attention a few caves: Diablo,
La Perra, Ahumada, Nogales and Armadillo. In fact, less than proper caves,
they were shallow rockshelters at certain elevation on the cliff walls, formed
through differential erosion. He also explored younger sedentary sites with
architecture, such as Cerro de Guadalupe, La Salta or Nogales. MacNeishʼs
monograph is a must-see publication for anyone working in northern Mexico,
because it defined many of the lithic types today in use and it launched the first
long chronological sequence ever proposed for a “peripheral” region in Mexico.
That was based on comparative data from a diversity of sites. He named and
characterised diagnostic types like Lerma, the foundation for so many
typological confusions that require urgent reconsideration. He also defined later
types like Abasolo, Catan or Tortugas, useful in spite of their chronological
inconsistency and morphological permeability (MacNeish 1958).
!

Almost immediately after the publication, the critiques appeared. Nobody

better than W. Taylor himself to hail MacNeishʼs use of the conjunctive
approach, while characterising his book as “a prodigious and wondrous
work” (Taylor 1960: 434). But, in fact, Taylor achieved a sharp and direct
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criticism of this publication, pointing at a series of problems that can be noticed
very clearly after a careful reading. It is probably useful to present just one
quotation that helps to open our critical eyes from the start and become
cautious and measured in using the typologies and chronologies born in Sierra
de Tamaulipas:
!

(...) certain of his basic theoretical premises and the resultant uses of empirical

!

data tend to make some of his more central conclusions highly suspect, if not

!

downright impossible to believe. And an astonishing deficiency in his

!

presentation, of what is usually considered to be minimal scientific precision

!

does not give the reader much added confidence to counterbalance these

!

suspicions (ibidem).

!

The explorations undertaken by Epstein, on behalf of the University of

Texas at Austin, hold a special relevance for this research. First of all, because
it was the second largest archaeological enterprise in the North after
MacNeishʼs, and second, because his discoveries proved to be very similar to
what was found on the surface of some of Dunas, Zacatecas (Chapter VI).
From 1960 onwards, he started surveys in northern Nuevo León and eastern
Coahuila, discovering two promising sites: La Puntita Negra and San Isidro. The
first one yielded a series of unifacial artefacts, as well as a few crude bifaces,
triangular points and “smaller tools of flint”, the most outstanding one being the
distal fragment of a fluted point (Epstein 1961). Meanwhile, the research at San
Isidro provided a much richer lithic assemblage resulting in a monograph of
crucial value (Epstein 1969)(cf. Chapter XI). The site is an open camp, probably
datable to the Transition between the Pleistocene and the Holocene. In a
context marked by cobble hearths and lithic debitage, the Texan archaeologist
reported the discovery of choppers, polyhedric cores, gouges, bifacial and
unifacial tools and several projectile points, at least four of which were said to
be Plainview.
!

Roger Nance was one of Epsteinʼs postgraduate students, in charge of

the excavation of an important stratified rockshelter at La Calsada (Nance
1971). The initial high expectations could not be accomplished at the end of the
exploration and several methodological and stratigraphic issues shed a
controversial light on the results. Looking at the artefact seriation proposed by
the author and at the doubtful formal and morphological congruency within
types, especially the increasingly opportunistic meaning of Lerma, one becomes
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even more convinced of the urgent need of reevaluating the Mexican flaked
stone typologies.
!

Congruent with his conjunctive approach posture, Taylor (1972) wrote

one of the best studies about nomad hunter-gatherer groups in northern
Mexico, as seen through a comparison between the archaeological record and
historical documents. He explored some available archaeological data and
compared it with chronicles, in order to understand a few cultural aspects, for
example the bow and arrow of later hunters. He did not touch the Pleistocene,
but his contribution was important for the broader discussion. In the mentioned
paper, he affirmed something very important, a paradigmatic view that led the
hunter-gatherer research for many years in Mexico and even influenced the
initial thinking of my own field research: if an archaeologist wanted to find a
place with accumulated and undisturbed sediments capable of yielding a
“suitable stratified sequence”, he would search for caves and rockshelters. This
should be true for most of human history. But, as a personal comment, I tend to
be more keen on newer propositions that suggest that, in the Americas, the use
of rockshelters as a basic component of the hunter-gatherer settlement pattern
became more common in post-Pleistocene times, as one of the cultural
adaptions following the Pleistocene/Holocene transition (Walthall 1998). On the
other hand, Taylor contributed an interesting model for the interpretation of the
spatial selectivity manifested in the surface archaeological record of Northern
Coahuila, a model he called “tethered nomadism and water territoriality” (Taylor
1964). Created as a deductive, laboratory-based working hypothesis (still
without verification on the field today), the proposal intended to explain the
preference for specific locations manifested within the prehistoric huntergatherer settlement patterns of the region, arguing that the presence of vegetal
foods and water played the main role. The scarcity of water (a resource present
in the form of small sources in the mountains), its portability and the social
control practiced by nomadic groups on the vital resource affected the mobility
of the ancient groups and the social dimension of their lives. Social bonding,
leisure activities and interchange gatherings were seriously limited by a cultural
behaviour focused on the water territoriality (idem: 199-200). However, Taylorʼs
model does not specify clearly the time span during which such conditions were
prevalent in the northern Mexican desert and, most likely, it refers more to later,
desert-adapted societies that lived during the late Holocene. In consequence,
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given the fact that the concrete environmental conditions of Northern Coahuila
for the Late Pleistocene are still poorly known, the “tethered nomadism” model
contributed little to the understanding of the earliest societies and the dynamics
of the peopling of the continent.
!

In the case of the State of Nuevo León, important research has been

done during the last decades, but publications are scarce and the results largely
unknown. The synthetic articles published relatively recently by Moisés Valadez
(1995) and Araceli Rivera (1995) are of very little relevance for the main topic
here, first because they do not include information on the Pleistocene
archaeology and, second, because the overall outcome of the papers is poor.
Nevertheless, Valadez (op. cit.: 1; 1999: 18) mentioned an unpublished
research presented as a dissertation in the early nineteen-sixties that described
a possible association between stone tools and Pleistocene megafauna in the
Sierra de Pamoranes, but it was not possible to locate a copy for consultation
(Espejo 1961). Valadezʼs newer publication (1999) is considered as one of the
main monographs for Northeast Mexico and is a necessary reference for
anyone getting involved into Mexican hunter-gatherer archaeology. In more
recent years, in the last published proceedings of the “Early Man” symposia, the
same author brought up interesting information on a very early Holocene
occupation in the cave of La Morita II, with a buried hearth yielding an Oxford
date of 8,568 rcyr B.P. (Valadez and Carpinteyro 2011). Some of the illustrations
these authors included as representing surface finds from Nuevo Leon very
much resemble those identified by Araceli Rivera and in the same State and
confirm the possible presence of Clovis and Golondrina hunters in the region.
!

More recent reports on prehistoric finds come from the bombastically

named “Valley of the Mammoth”, near the city of Xicoténcatl, Tamaulipas. The
discovery of proboscidean and fossil horse bones by the locals motivated the
first academic visits to the area and that led to the discovery of several
localities, like La Peñita and Valle del Mamut itself, where the association
between Pleistocene fauna and human artefacts could have occurred. This
collection is worth closer inspections, as it is formed by choppers, chopping
tools, Clear-Fork gouges, bifaces, etc. (Ávilez 2005).
!

One of the latest investigations aimed to study the earliest human

occupation of Late Pleistocene age in the Northeast was that done by James
White from the University of Kentucky, as a doctoral project. That was in the
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region of Mesa El Chaparral, Minas county, Nuevo León, with the declared aim
of searching for Pleistocene sites. The explorations revealed 66 new
archaeological sites on the surface, but the excavations did not expose any
intact occupation surface. Unable to find any Pleistocene cultural presence, the
author concluded that his research has shown a remarkably stable and
continuous settlement pattern speaking of foragers during the Holocene (White
2006). Whiteʼs research was in fact based on an entirely wrong methodological
approach from the beginning. Although he knew he had discovered typical
Holocene sites (featured by the exposed hearths and roasting pits), he
searched for the Pleistocene occupation directly underneath them, by digging
through the features, down to a considerable depth. He failed to understand that
the environmental adaptations and related cultural manifestations of the earliest
hunters (and consequently their physical location in the landscape) surely may
have differed from the later ones, more visible on the modern surface and
resulting from Holocene adaptations.
!

Recent research mentions new sites possibly datable at the end of the

Pleistocene and the Early Holocene, although the details are still not convincing
(Flores 2010; Salinas 2010). Most of the investigations published during these
last years on Tamaulipas archaeology focused on late Holocene materials,
within regional approaches on the archaeology of the Archaic hunter-gatherers,
although they did establish a rich field of discussion around the complex and
contradictory problems raised by this confusing historical period itself (Ramirez
2010; Domínguez 2010; Salinas, op. cit.; Valdovinos and Domínguez 2010;
Pérez 2010).
!

The northwest. This is the region where the Paleoamerican studies have

always been a few steps ahead. The abundance of Clovis artefacts (the iconic
image of the Pleistocene) and their early discovery in the 1950s motivated more
intensive research there and gave the impression that the only region with clear
potential was that one.
!

The first discovery of a fluted projectile point ever reported on Mexican

land came from Rancho San Joaquín, Central Baja California, published by
Aschmann (1952). It was a surface find from 1949 in a private-own rancho, on a
sandy terrace next to an arroyo, close to San Ignacio. The locality stands far
away from the northern highlands that form the core of this study, but more than
appropriate for understanding the historiography of this still underrepresented
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topic. The author saw the point, drew it, identified the location of discovery and,
without acquiring it, managed to bring it to the academic knowledge. Almost half
a century later, in April 1993, another obsidian fluted point was reported from
the ranch of El Batequi, very close to the provenience locus of the Aschmann
point. This later find was appropriately published and its raw material tracked
back to an obsidian source from Valle del Azufre (Hyland and Gutiérrez 1995).
!

On the coast of Sonora, there were early news about the possible

presence of relevant settlements in the Tatiota Estuary, north of Guaymas, most
of the recovered artefacts being triangular points with deep concave bases
(Holzkamper 1955). Another publication from the same year, about the
archaeology of the Sonoran coast, although promising at the beginning, turned
out to be an insipid one, with a confusing text and lacking illustrations or concise
supporting data (Hayden 1955). Nevertheless, one of the classics of the early
Paleoindian archaeology in the Mexican Northwest is the brief but famous
publication by Charles DiPeso (1955), about two Clovis points (one intact and
one fragmentary) found by US adventurers at Cerro Guaymas, Sonora. Years
later, Robles and Manzano (1972) published the first synthesis of the Sonoran
fluted points known to science at the start of the 1970s.
!

This region of Mexico witnessed another ʻextreme ageʼ-kind of episode

that spread into the scientific millieu during the early years of the new century.
Harumi Fujita from INAH excavated a small cave called Covacha Babisuri, on
the actual Todos los Santos island, within the Gulf of California. She found a
layer of shells apparently used by humans and dated at over 35,000 BP. After a
brief stir of the academic waters, the archaeologist admitted that those had
been old shells reused by Late Archaic inhabitants, while the oldest occupation
of the cave was dated at around 9,900-8,600 rcybp, which is still fascinating due
to its potential relationship to crucial climatic events, such as the Younger Dryas
(Fujita 2002, 2007, in Sánchez 2010: 64; Fujita et al. 2006).
!

An author already mentioned above, Hayden, during the 1950ʼs, defined

one of the most mysterious and controversial cultural complexes of the Mexican
Northwest: the Malpaís component of the San Dieguito techno-complex in
Sonora. This is, supposedly, a cultural horizon claimed to be as old as 40,000
years, mainly relying on artefacts made of basalt, presumably having no
projectile points but coarse choppers and scrapers, with lithics covered by
heavy varnish and manifesting no cultural relationship at all with the
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neighbouring Clovis sites (Sánchez and Carpenter 2003: 27-28, Sánchez
2010).
!

The area of the State of Chihuahua yielded few important discoveries;

nevertheless, some of the finds should be taken into account. In 1957, while
checking information on the presence of mammoth bones close to Ciudad
Juárez, the team of the still incipient Department of Prehistory (mainly Aveleyra,
Romano and others) came upon a Folsom point in a local private collection.
That was the first Folsom projectile point ever reported on the Mexican territory
and it seemed to come from the vicinity of the town of Salamayuca, very close
to the US border (Aveleyra 1961). The problem with this artefact resides in its
completely unknown provenience. Nevertheless, it is still among the very few
Folsom points known in Mexico. Later in 1965, DiPeso got invited to visit a
ranch next to Palomas, Chihuahua, where he had the chance to look at a
clearly diagnostic Clovis point previously discovered on the surface at the
ʻTimmy Siteʼ, region of Boca Grande, on the border with New Mexico (DiPeso
1965). Maybe more promising is the newest of the published discoveries in that
State, recently reported by Chacón-Soria and Aguilar (2010). The site of El
Abrevadero, 80 km south of Ciudad Juárez, is an ancient spring whose
accumulated sediments exposed the remains of a considerable variety of
extinct species, such as mammoth, horse, camel, giant sloth, etc. Some of the
proboscidean bones might have cut marks of human agency. At a certain
distance away from the waterhole, two biface points were discovered on the
surface: one Clovis and one Plainview.
!

One of the best syntheses (or maybe one of the better documented,

although not the most complete) on the situation of the Paleoamerican studies
and discoveries in Mexico belongs to Guadalupe Sánchez (2001), now a
leading authority on the subject, seconded by a more recent doctoral
dissertation of the same author (Sánchez 2010). Adopting a healthy critical
position, the researcher went through a good number of discoveries, sites and
projects, analysing their importance and relevance for the understanding of the
bigger picture within the topic. That was complemented by more recent
publications focused on the Northwest, in which the panorama of Sonora`s
Pleistocene occupation and the corresponding investigations is more refined
(Sánchez 2007; Sánchez et al. 2007; Sánchez 2010).
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!

Not far from the core of the Clovis world, very close to the Murray

Springs, Lehner and Naco sites, El Fin del Mundo is, at the moment, the most
important Clovis site south of the US-Mexican border and among the most
important Late Pleistocene sites ever found in the Americas. Spotted in 2007, it
has already witnessed several field seasons of excavations. It consists of a
fantastic kill site with two juvenile gomphoteres in clear direct association with
several Clovis points found either ʻin situʼ or eroding out of the sediment dome
and, not far from it, on the shores of a former swamp, a campsite full of
artefacts showing evident Clovis technology. The initial dating of the context at
the Locality 1 (the kill site) is in perfect harmony with the traditional dating for
the Clovis sites, around 11,500-11,000 rcybp. (Sánchez et al. 2009a, 2009b;
Gaines and Sánchez 2009; Gaines et al. 2009). In fact, recently obtained dates
push the age of the event further back in time close to 12,800 calBP.26
Sánchezʼs work in Sonora, together with V. Holliday and E. Gaines, represents,
at the moment, the most coherent, systematic and objective approach
conducted so far by a Mexican scholar on a clearly Paleoamerican site south of
the US-Mexican frontier (cf. Sánchez 2010).
1.IV. Investigations on paleoenvironment and extinct megafauna
!

Palaeoclimatological and palaeoenvironmental studies in Mexico

commenced somehow in parallel with the strictly culture-focused archaeological
approaches and clearly better linked with the Paleoamerican studies, perhaps
due to a closer and more necessary collaboration between archaeologists,
geologists and climatologists required by the particularities of the field. Several
of the contributions need to be emphasised here.
!

Lorenzoʼs studies on the glaciology of the Basin of Mexico could be seen

as pioneering the relationship between Quaternary studies and anthropological
sciences in Mexico (Lorenzo 1974[1991]). Rich in sophisticated discussions and
professional observations on the field, the publication proposed the first local
glaciological sequence and is still an important reference for specialists. Years
later, another specialised study continues Lorenzoʼs work and manages to
correlate the Mexican glaciations (on the three major volcanoes from the

26

Guadalupe Sánchez, personal communication, January 2011.
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Volcanic Transversal Belt) with the general stadials on the continent. This is
how we learnt that Diamantes and Alcalican glaciations on the Iztaccihuatl
volcano both corresponded to the Late Wisconsin. The same period is reflected
in the Santo Tomás and Albergue glacial advances on the Ajusco volcano, as
well as on the Malinche volcano through stadials I and II (White 1986). But, in
the field of glaciology, so intimately related to our specific cultural concerns, the
recent study performed by Vázquez-Selem and Heine (2004) surprised with and
intriguing and fascinating outcome. Looking at the physical evidence and dating
results on the Popocatépetl, Iztaccíhualt and Malinche volcanoes, these
scientists discovered that the end of the Pleistocene in Central Mexico (where it
could always be better investigated thanks to the presence of glaciers even
today) manifests in a very particular manner, different from the widely accepted
script for North America, especially from the point of view of the particular
manifestations of the Younger Dryas event.
!

This situation with the Younger Dryas had been suggested by earlier

studies on late-glacial moraines of central Mexico, using a diversity of primary
data correlated with radiocarbon dates (Heine 1994). This is an immensely
important aspect to be taken into account for the investigation that forms the
core of this dissertation, because it becomes clear that the main issue for
Mexico doesnʼt reside in the objective existence of the Younger Dryas, but in
identifying the appropriate geological and palaeoenvironmental indicators that
would allow to recognise it in the field as a sine-qua-non chronological marker.
And, as a supplementary comment, I would stress the crucial need for more
substantial work on the American manifestation of the Bølling-Allerød warming
period, the most probable climatic host for the pre-Clovis inhabitants. Scientists
should probably widen the range of indicators and signatures and look for
traces of the sudden disappearance of plant species, the sudden installation of
open areas replacing woodlands or indicators of extensive wildfires (cf. Kennett
et al. 2008).
!

Data from Central Mexico, contributed by other local scientists in recent

years, show certain environmental pulsations for the period referred to here. For
example, González-Quintero (2011) recognised a distinctive profile of diatoms
for the so-called “Tardiglacial”, a period roughly coincident with the YDB, when
rains occurred more uniformly and lakes turned shallow. On the other hand, the
pedological studies undertaken by others in the area of Tlaxcala, south of the
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Basin of Mexico, did not manage to identify this specific geologic interval in their
profiles (Solis et al. 2011) (cf. Chapter X).
!

Nevertheless, data from northern Mexico seem to contradict the image

from the Central Basin glaciers. Metcalfe et al. (2000) recalled diatom records
from northern Mexico showing a significant drop in the water levels of the Late
Pleistocene lakes in the Babícora Basin, evidently reflecting droughts that
clearly fit within the Younger Dryas interval. The same results were obtained
recently by the definitive paleoenvironmental reconstruction of the Tepexpan
area, in the northeastern corner of the Basin of Mexico, showing that the
Younger Dryas was present in the palaeo-signatures (Sedov et al. 2010). This
new multi-proxy approach showed that there was a clear involution in Texcocoʼs
water levels, a progressive lake retreat plus atmospheric warming up that
matched with drier LGM conditions which manifested in marshes and wet
meadow ecosystems. Pollen records, seconded by soil pedogenesis and a
clear shift from diatom silicas to phytoliths in the soil samples, proved a
reduction in pines and Picea and an installation of Quercus species and
grasses. Comparatively, further north, the water table, at the border between
Sonoran and Chihuahuan deserts, fell during the Bølling-Allerød warm periods,
but it rose again during the Younger Dryas, before falling back in response to
the formation of the Holocene desert, which indicates some sort of processual
connections with the central areas to the south (Pigati et al. 2009).
!

It must be remembered that, with the debated discovery of the Tepexpan

“Man” apparently cooling down, the scientists began to perform studies of
sediments in prehistoric sites, including Tepexpan itself, reaching results that
can be confirmed today by more advanced techniques. Those early studies
were already able to suggest that the local climate at the end of the Ice Age was
more humid but enjoying hydrological stability, with an abundance of water
bodies and springs, while the Early Holocene savannahs commenced to display
an evident reduction in the pluvial regime (Sokoloff and Lorenzo 1953). Ian
Cornwall from the University College of London wrote about the relationship
between the first occupants of the Basin and the past environments by looking
at volcanic and lacustrine records. He also pointed at the inadequate excavation
of the Tepexpan Man and pleaded for a very probable intrusion of the human
remains from later strata (Cornwall 1962). A few years later, Dr. Cornwall (at that
moment the best connaisseur of the Mexican prehistory in the United Kingdom),
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summarised his knowledge into an elegant lecture, written in an erudite and
fascinating ʻold schoolʼ British style. Besides an inspired analysis of the
Quaternary geology of the Mexico-Puebla macro-region, he took position
towards the investigations at Valsequillo and Tlapacoya (Cornwall 1971).
!

Later, Bradbury (1989) studied diatom stratigraphies from five sites

around the lakes of Texcoco, Chalco and Xochimilco in Mexico Cityʼs
metropolitan area, evidencing “the most detailed limnologic and climatic history
available for the Cuenca de México during the transition from Pleistocene to
Holocene environments” (idem: 75). The samples included Tlapacoya and
Tepexpan and he tested correlations between diatom behaviour and major
volcanic events in the Basin. All in all, the results turned out to be of little impact.
Bradburyʼs contribution must be seen in combination with a more recent study
of diatoms, using cores from the lake of Chalco. The results this time were far
more evident, showing changes in climate and landscape that can be grouped
into four phases along the Late Pleistocene, starting from 34-31,000 years ago.
This research proposed a dramatic increase in water levels by the Late Glacial
Maximum, with saline waterbodies turning into freshwater sources, an event
followed by gradual dropping of water levels down to marsh conditions by
15,000 BP (Caballero 1997).
!

One of the first explicit studies in the Mexican literature about the

environment and the archaeology of the Pleistocene was published by Lauro
González Quintero (1974). This researcher explored a series of climatic factors,
such as altitude, cyclones, marine streams, atmospheric dynamics, tectonic
movements, coastal fluctuations and sea levels (González-Quintero 1974). Prior
to this paper, the young Mexican Quaternary studies showed a growing interest
in correlating volcanic events with cultural manifestations and faunal indicators,
setting up the pattern for the coming decades (Mooser and González Rul 1961).
!

Investigations about ancient climates in Northern Mexico commenced to

be more frequent even than archaeological explorations in that region, already
by the 1970s. We notice the first theoretical discussion on the relationship
between the Altithermal and hunter-gatherer societies in the United States and
Mexico (Nance 1972). The Altithermal was a sudden warmer and drier phase
that occurred during the Holocene, maybe around 7500-4500 years ago.
Although not often replicated in recent times, this topic is crucial in order to try
to understand the desertification process in Northern Mexico, its relevance
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within the general warming curve initiated with the Holocene itself and how that
affected culture.
!

Other paleo-climatological studies were undertaken in the nineteen-

seventies in Coahuila State, around the crucially important Cuatro Ciénegas
Basin, a true time capsule for Quaternary studies. Edward Meyer examined
cores drilled into the valley floor and pursued C¹⁴ dating on peat layers inside
them. He identified past vegetation assemblages with no modern counterparts,
although the surprising conclusion was that habitats in essence very similar to
the modern ones were much more common than expected along the length of
the cores and, in general terms, that the landscape at Cuatro Ciénegas
“remained a stable environment throughout Quaternary time, regardless of
recurrent changes in climate” (Meyer 1973: 995). In archaeology, we usually
expect environments to show increasingly drier patterns after the transition into
the Holocene postglacial. In my opinion, the isolated and centripetal
characteristics of Cuatro Ciénegas might even limit its potential as a
representative and diagnostic case. The same author continued research on
climate change applied to historical and modern times (Meyer 1975).
!

In fact, one could defend the hypothesis that climate was different during

the Late Pleistocene in northern Mexico on a solid basis, because there are
investigations suggesting it. Fossil insect indicators show climatic change in the
Big Bend region of Texas, allowing a relative reconstruction of a landscape
dominated by grasslands, herbivores and open spaces (Elias and Van
Devender 1990). Similar general patterns were indicated by an earlier study that
employed fossil packrat middens 12,000 years old, with a climate marked by
diverse ecosystems (Van Devender and Burgess 1985). More recent
investigations approached packrat midden data from the New MexicoChihuahua border and they injected fresh data in support of a clear climatic
differentiation between the Late Pleistocene, the Transitional and the midHolocene (Holmgren et al. 2003). Their reconstruction shows a predominance
of pinyon-juniper communities combined with grasslands along pluvial lake
margins as representative for the end of the glacial times, while the expansion
of Larrea (“gobernadora”) shrubs during the Holocene announces the arrival of
the semi-desert ecosystems.
!

The studies performed by Sarah Metcalfe and collaborators, again for the

area of the actual Chihuahuan Desert in its broader sense, led to environmental
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reconstructions that showed lakes, lagoons, swamps, grass savannahs, pinyon
and juniper forests (Metcalfe 2006). The integration of a series of data obtained
from pollen, diatoms, sediment analysis and packrat middens seem to converge
towards a single conclusion: the Late Pleistocene in northern Mexico was wetter
and cooler, the landscape was dominated by pinyon-juniper woodlands and
grasses, the desert vegetation already started to congregate after the Younger
Dryas and the desert was already a full reality by 4000 BP (Metcalfe et al.
2000). Another paper (dealing only with climate in historical times as reflected in
news and historical documents) built up the argument that the country sat on a
“climatically sensitive belt” (Metcalfe 1987).
!

Ortega Ramírezʼs (1995) studies on the sedimentology of the Babícora

Basin in Chihuahua support the same picture: a major lacustrine phase by the
Late Wisconsin, gradual drying by the early Holocene up to 6000 BP, followed
by a wetter period until 3000 BP, then a definitive downward curve in moisture
leading to massive surface erosions around 2000 BP. The same author led a
team of scientists in a complex analysis of alluvial fan geomorphology and
multivariable Quaternary climatic changes around the El Fresnal playa-lake in
northern Chihuahua, right on the border. That is a small basin formed over a
half-graben, almost identical in many aspects to the one that formed the centre
of this doctoral research (Ortega et al. 2004). An evidently wetter climate was
also reflected in recent investigations about Pleistocene tropical marshes,
showing open savanna paleo-environments at the Térapa locality, by the Río
Moctezuma in Sonora, northwestern Mexico. But, although the biotic
components imply a predominancy of Rancholabrean fauna in the sample, the
particularly tropical niches and dates seem to reflect older interstadials (Mead et
al. 2006). This image starts to be complemented by studies involving the latest
known data about the mammal species and populations in relationship with the
accelerated changes in climate and environmental niches during the
Pleistocene and the Transition. These important studies show the integrative
theoretical and methodological positions that have commenced to characterise
the local Quaternary studies (Ceballos et al. 2010; Ferrusquía et al. 2010). They
plead for a varied causality of mammal extinctions, with at least some partial
human involvement, while the response of each species to the ancient climatic
changes is interpreted as individualistic, strongly dependant on abilities and
constrains.
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!

Looking over the shoulder to the local ʻclassicʼ archaeological topics, the

collective monograph of the investigations at Tlapacoya contains a series of
contributions that prove the stringent necessity for an interdisciplinary approach
in this particular field of study. It stands as the first published case of such a
collaborative perspective in the Mexican Pleistocene research, showing
methodological preoccupation in palaeo-environments (Lorenzo and Mirambell
1986). Reyes (1986) wrote on the geological background, Limbrey (1986) on
soil and sediments analysis, Lambert (1986) about tephras, Liddicoat and Coe
(1986) on paleomagnetism, while Flores (1986) studied the fluctuations of the
Lake of Chalco during the last thirty millennia. González Quintero (1986)
concluded that the climate around the Late Glacial Maximum at Tlapacoya was
favourable for the development of herbaceous plants, grasses and groups of
Taxodium cypresses, like the trunk discovered in the excavations with an
obsidian blade underneath. At the end of the Pleistocene and starting the Early
Holocene, forests returned to the lake shores. The supposed hearths exposed
in the older levels yielded the remains of two species of deer (Odocoileus
virginianus, but also the extinct Ice Age O. halli) and one specimen of bear
(Álvarez 1986). There is also important data on Pleistocene bird populations
(Brodkorp and Phillips 1986).
!

Huddart and González (2006) analysed the environmental changes in the

Basin of Mexico and their implications for the earliest inhabitants, emphasising
the most important volcanic events of the last 40,000 years, such as the plinian
eruptions that induced major changes in the landscape and provided layers of
tephras that can be dated and correlated across the Basin. A great deal of the
investigations on ancient environments, climatic change and humansʼ
relationship with the nature in prehistoric times in Mexico depended upon the
study of tephras (volcanic ash). Virginia Steen-McIntyre (2006) employed
tephras as an indirect dating method for cultural manifestations, as she
considers that phenochrystals in volcanic ashes could be dated by the hydration
method. Always faithful to the theory of extremely old ages for the controversial
finds at Valsequillo, the author brought again into discussion two almost
mythical (and inevitably legendary) discoveries from the 19th century: the lost
Dorenberg and Ostrander skulls. The first one was formerly stored in Germany
and destroyed during the Second World War bombings; the second one was
kept in the collection of a Californian high-school and re-buried by local tribes in
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the context of the NAGPRA laws. They are both thought to have been
discovered at Valsequillo by adventurous explorers.
!

Among the most important and inspiring recent studies about the

Pleistocene environment of Northern Mexico (considering that most of the
contributions had been made for the central regions of the country) there is one
of many that resulted from the collaboration of Eileen Johnson, Joaquín ArroyoCabrales and Oscar J. Polaco (Johnson et al. 2006). This particular one deals
with the environment and the biotic resources of the “Late Pleistocene Mexican
Grasslands”, a terminology that reflects a theoretical position fitting well with the
initial working hypothesis of this thesis. The team proposed the theory that, by
the end of the period of interest, the territories now forming part of the
Chihuahuan Desert (including here the north of the State of Zacatecas) were
dominated by vast pasture savannahs, the grasslands. Allying myself to this
environmental hypothesis, I adopt the position that the grasslands -spotted with
parches of forests, as described by the article - were the representative ecologic
aspect of the region of study in Zacatecas. In Johnson et al.ʼs vision, such
environments, with their respective niches, allowed the existence of a variety of
Ice Age animals, although little is known about the fauna of the North from direct
studies on bones. As another kind of approach, the statistical and taxonomic
databases are of absolute help for a better understanding and systematisation
of the information available for the end of the Pleistocene (Arroyo-Cabrales et
al. 2002; 2009). The objective existence of grasslands in the Zacatecas-San
Luis Potosí-Coahuila-Chihuahua region (meaning by this the Northern
Highlands directly referred to in this dissertation) was also brilliantly suggested
by a very recent stable isotope study (¹³C and ¹⁸O) accomplished by a Mexican
team on mammoth and Equus bones from the controversial site of El Cedral,
San Luís Potosí. The analysis clearly revealed how the two genera shared their
habitat and also grazed in territories characterised by open grassland
savannahs, in close accordance with the pollen studies for the locality (Pérez et
al. 2009). Similar behavioural patterns were inferred from recent studies on
mammoth tooth enamel from Tocuila, where a C³/C⁴ mixed diet has been
confirmed (Pérez-Crespo et al. 2010).
!

Speaking of elephants, these are the best known faunal direct

environmental indicators and chronological markers, assumed even by the
wider public opinion as the secure heraldic of the Pleistocene. The extensive
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study written by Joaquín García-Bárcena (1989) offers a detailed insight of the
proboscidean taxonomy, as one of the first didactic papers published by
Mexican specialists on the subject. It is a “desk study”, but a basic reading for
those who begin studying Pleistocene archaeology and palaeontology. It is also
among the first Mexican publications to systematise information about the
association between human artefacts and extinct megafauna in archaeological
sites across the Americas. The author also criticised the famous “overkill” theory
stated by Martin (1973) as a fast-track explanation for the extinction of the large
mammals of the Ice Ages. García-Bárcena considered that the Clovis
extermination behaviour was highly improbable, because Martin did not take
into account environmental changes, habitat variations or species diversity.
!

The taxonomy of American proboscideans has long been involved in

complex and shifting controversies, as the genus Mammuthus has changed the
number of included species several times. The most recent reviews of the
problem on a continental scale accept only four species applicable for Mexico.
This must be taken into account, as the literature abounds in a variety of
mammoth species names forming a very confusing portrait together. The
simplest scheme shows an ancestral M. meridionalis evolving into M. columbi
and this one later into the pigmy version, M. exilis; then, there is a parallel line
of migration personified by M. primigenius (Agenbroad 2005).
!

At least from the point of view of the published knowledge, the crushing

majority (almost the entire sample) of reported discoveries and studied
specimens of megafauna comes from Central Mexico. The long discussion
about the taxonomy of the ancient Elephantidae seems to be settling down in
the local literature and only two species have been identified by the most recent
expertise published by Mexican experts (Arroyo et al. 2003a, Arroyo et al.
2003b, Arroyo et al. 2007). One is probably too old, Mammuthus meridionalis
(known as M. hayi in the older Mexican literature), living during the Middle
Pleistocene. The only one clearly representative for the Late Pleistocene in
Mexico is Mammuthus columbi, to which a cousin taxon can be added with
confidence: the American mastodon from the Mammutidae family, Mammut
americanum, which has not been involved in taxonomic splitting. A newer actor
is now being accepted into the national paleo-landscape; a still mysterious and
surprising new-comer, turning out to be contemporaneous with the human
foragers, the Cuvieronius sp. gomphothere. Together, they form the Mexican
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triad of ancient elephants, well-discussed and analysed in recent papers, with
the mastodon being considered as the less understood (Polaco et al. 2001).
!

Although the Mexican scholars have already provided important

syntheses on both mammoths and mastodons, no monograph on Mexican
gomphotheres is available yet. Cuvieronius, traditionally South American yet
increasingly noted in Mexico, has been recently discovered in association with
other tropical bioma indicators (like Tayassu and Paramylodon) during
controlled excavations at the Encantada Cave, near Chimalacatlán, in the
central State of Morelos, where the Pleistocene human presence could have
been possible (Arroyo et al. 2004). Another specimen was excavated in a lavaand-lahar layer near Tzintzuntzan, on the shores of Lake Pátzcuaro, in western
Mexico (Robles et al. 2009). The Encantada Cave offers great opportunities for
the opening of new lines of research, as it shows an association of both
gomphotheres and ground sloths, a hidden clue for deepening into northward
migrations of South American genera (cf. McDonald and Pelikan 2006). A bit
earlier, explorations at Santa Cruz de la Soledad, near the Lake of Chapala,
Jalisco, yielded the best preserved skeleton of a Stegomastodon sp., the other
gomphoteriidae genus (whose dating slightly precedes the LGM), leading to the
best local study of Mexican gomphotheres written so far (Alberdi et al. 2009).
Maybe, the highest concentration of gomphotheres from the Cuvieronius genus
occurs in the State of Veracruz, with several localities, always associated with
Rancholabrean and not older fauna, while the most recurrent species seems to
be C. hyodon (Peña and Carbot 2010). Importantly, all these animals clearly
seem to be related to specific areas where the development of tropical
microclimates was possible even during the Late Pleistocene cold episodes.
Significant advances, though, have been achieved in elaborating large
databases and refining the knowledge of species, genera, and human-animal
associations, and, more than that, in opening paths for the study of the
relationships between animal distributions and Pleistocene climatic and
environmental changes (cf. Arroyo et al. 2003b; 1998; 2006; 2009; 2010;
Ceballos et al. 2010; Ferrusquía et al. 2010).
!

The mammoth from La Villa de Guadalupe (assumed as contemporary

with Clovis), those from Santa Isabel Iztapan, probably some of those found at
El Cedral and Santa Lucía, and surely the several mammoths buried in the
lahar of Tocuila, all form part of a selected group of megafauna specimens
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whose probable human association manifested as cut marks derived from
butchering or through flaking scars visible on long bones as a result of the socalled “bone quarrying activities” (Arroyo-Cabrales et al. 2001; Arroyo et al.
2003; González et al. 2006; Johnson 2001).
!

The case of the La Villa de Guadalupe mammoth remains unpublished,

although it is usually attributed an age over 11,000 years. Bone use and
modification show up as extensive cut marks on tusks and mandible, a bone
used as a drill and one vertebra fragment apparently employed as a scraper.
This information has not yet been validated by a variety of specialists (cf. Arroyo
et al. 2006). In this publication, Arroyo et al. call our attention one more time on
the El Cedral case, where proboscidean bones lacking collagen seem to have
been assembled in the shape of hearths. The human association is assumed as
real, in the form of artefacts plus modified bone: cuts, scratches, polishing
(idem: 83). Additionally, that was the only publication in which one can find
published information so far about a mysterious case from Nuevo León, in the
Mexican Northeast. The site is called La Estanzuela, just about 10 km south of
the capital city of Monterrey. The locality yielded around one hundred extinct
megafauna bones, such as mammoth, mastodon, camel, bison and horse.
Some of them presumably have man-made cut marks (ibidem).
!

Tocuila is a very special case in the Mexican archaeology and

palaeontology. This discovery yielded a good deal of interesting publications,
although most of them variations on a single theme. Discovered in 1996 while
the foundations of a cafeteria were being constructed, the site proved to be the
remains of a geo-volcanic event; a mudflow known as lahar that followed an ash
fall. It carried down the slope a significant number of animals representing
several individuals from different mammal species. It is worth saying that other
proboscidean finds in Mexico show individuals trapped in deadly post-eruption
mudflows, like the Perote mammoth in Veracruz (Arroyo et al. 2006) or the
Pátzcuaro Lake gomphothere, in Michoacán (Robles et al. 2009). At least five
M. columbi individuals speak of a possible heard killed by the eruption and
dragged away by the lahar at Tocuila. Formerly thought as contemporaneous
with the Pumice With Andesite event, the most recent dating accepted by
academia points at an association with the latest major tephra indicator known
for the Basin. The bone assemblage shows at least ten clear examples of bone
modification, probably authorship of humans, in the form of bone flaking (Morett
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et al. 1998a, 1998b; Morett and Arroyo 2001; Largent 2004; Johnson op. cit).
This discovery also provided interesting data for environmental reconstruction
and for understanding of adaptive behaviour among large mammals, as the
researchers noticed congenital defects probably caused by constraining factors
that led to inbreeding in small regions (Morett et al. 2003).
!

On the other hand, the two mammoths from Santa Isabel Iztapan - if

authentic - are among the best and clearest direct association between extinct
animals and human artefacts employed for hunting and butchering. Necessarily,
certain reserves should be maintained respecting these discoveries and the
way they were excavated, as well as the official identification of the lithic types
present in the ʻin situʼ assemblage. Even so, the team was formed by the very
cream of the Mexican archaeology of that moment and the original available
images seem to show systematic and correct digging procedures. It is also
possible that the killing of those two animals, whether simultaneous or not,
could indicate a later survival of Pleistocene megafauna as well as of “oldfashioned” hunters stepping into the Early Holocene, a theory that is commonly
alluded to in nowadays Mexican archaeology, although still not backed by clear
empirical data.
!

The current paradigm sustain that the oldest known Mexican mammoth is

the one from Los Reyes-La Paz (at least 18,000 years), the youngest one being
located at Hacienda de Hornos, next to Viesca, Coahuila, of not more than
10,000 years of age. In previous publications, the oldest mammoth in the Basin
was normally considered to be a specimen found in the Gertrudis Sánchez
neighbourhood, Mexico City (Pichardo et al. 1961).
!

The most complete monograph about proboscideans excavated in the

Basin of Mexico belongs to Lorenzo and Mirambell (1986a). This is a good
review of most of the work done with proboscideans all over the Basin of
Mexico from the beginning of prehistoric studies until the 1980ʼs. But, besides
being brief and not quite critical, it does not link the discoveries from the central
region with those from other parts of the country, nor does it get involved into
broader discussions on a continental scale. The two authors were careful to
make it clear, one more time and in a very insistent manner, that they were
fierce opponents of the widespread idea at that time that the Paleoamerican
hunters had based their subsistence mainly on megafauna and ancient
elephants.
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!

Later, several other studies approached the subject of the ancient

elephants from a perspective more closely related to the archaeological
research (Arroyo-Cabrales et al. 2007). Others, like Mario Pichardo, in a series
of consecutive papers, most of them published in German journals, adopted an
erudite and analytic position in dealing with the taxonomy and morphology of
Pleistocene animals (Pichardo 2000, 2001, 2003, 2004, 2005). In previous
years, a pair of researchers had accepted the challenge to review old
paleontological collections across Mexico City locations and managed to rediscover emblematic specimens already known but considered long destroyed
or lost (Carranza-Castañeda and Miller 1987).
!

The year 2001 marked the discovery of the mammoth of Maltrata, State

of Veracruz. After being spotted by locals in an erosion cut, the mammoth was
the object of a rescue excavation that led to a small publication emphasising
intents of interdisciplinary approach. This small excavation represented a
breakthrough for the investigations outside the Basin of Mexico, although it did
not offer any clue of cultural presence (Serrano and Lira 2005a, 2005b;
Lagunas and Suárez 2005; Serrano et al. 2005). That was just the third
mammoth ever reported for Veracruz, and the fourth specimen came into
knowledge in 2005, at Perote, where a M. columbi appeared as having been
dragged by a lahar along an ancient canal. No artefacts were found, nor any
other indication of human presence (Arryo et al. 2006).
!

Nevertheless, it is disappointing to see that one of the most important

specialised papers presented in recent times on the topic of the relationship
between humans and elephants during the entire Pleistocene across the planet,
(co-authored by a surprisingly high number of renowned experts, including J.
Arroyo and E. Johnson) granted such limited credit to the American discoveries,
almost ignoring them completely (Gaudzinski et al. 2005). For the case of
Mexico, only Tocuila received shallow and incidental attention. On the other
hand, the articleʼs extremely conservative position - stating that the current
archaeological knowledge worldwide does not offer any “indications as to
whether the elephants were hunted or scavenged” (idem: 181) - could be easily
knocked down by a simple look at the most important North American cases
and especially at just a few of the Mexican localities mentioned in this text.
!

As a matter of conclusion for this kind of studies, the chronological

compilation achieved by Agenbroad (2005: 85) shows that, for the case of
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México, all the dated mammoths can be placed into two broad periods: if
Tlapacoya and Valsequillo or Cedral offer less orthodox dates between 33,000
and 20,000 radiocarbon years under still suspicious contexts, the great majority
of more reliable finds, like Tocuila, Santa Isabel Iztapan, Santa Lucía, Parras,
Los Reyes Acozac and others, fall within a time span between 13,000-10,000
years ago, showing that there is still no encouraging clue for the survival of
these animals long after the Younger Dryas in that part of North America.
1.V. Conclusions after the survey
!

After this complete literature survey concerning the early human

presence in Mexico and its connected topics, a few concluding remarks are
needed.
!

First of all, I think that a few categories of finds can be detected among

all these discoveries, debates and topics mentioned above. They form an
unofficial and certainly subjective classification established from the point of
view of the impact, role and relevance they had within the development of the
“Early Man” archaeology in Mexico, from its beginnings during the second half
of the 19th century and up to our time. The majority of the archaeological events
discussed in this section suggest a general scheme of differential importance
and distribution of roles played by each of them towards the building up of the
knowledge we possess today.
!

The categories I propose represent a purely analytical tool meant to help

out in the discussions developed in Chapter I and they are illustrated by a few
examples. The reader should not expect to see all of the sites and authors
mentioned in the text being squeezed into this scheme, because I do not
consider that this classification is stable enough to play the role of a
historiographical evaluation. I chose to include only those discoveries that
occurred on the field (not the debates and analyses derived from them) and
constrain the proposal between the limits of archaeological and paleontological
data. The classification does not follow unique or homogenous criteria, but an
intuitive approach.
!

So, I noticed that the finds behaved as following:

a. The initial, “classic” discoveries. This first category includes those famous
discoveries that ignited the academic and public interest in the earliest
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human occupation in Mexico and stimulated the fascination for the
contemporaneity between people and extinct animals, for something new,
beyond Aztecs, Mayans and the Formative period. In a country where
archaeology has almost always been dominated by the architectural
monumentality of the ʻmainʼ civilisations, a handful of finds slowly planted the
seed for the first academic interest and acceptance of the Pleistocene past.
They span over an entire century. Not all of them caused impact at the
moment of their occurrence, but in time. Nevertheless, seen in retrospective,
the Mexican prehistoric archaeology could not have been born without them.
Here, I first include, in chronological order of their discovery, the carved
camel bone from Tequixquiac (Bárcena 1882[1987], Chavero 1887[1987],
Aveleyra 1965), followed after several decades by the Tepexpan Man (De
Terra 1946, 1947, 1951, 1947[2010]). Later into the 20th century, a few other
crucial finds: Juan Armentaʼs ones at Valsequillo (starting with the possible
association between lithic artefacts and mammoth tusks and with the
mysterious engraved bone) (Armenta 1959, 1978), the excavation of the
double mammoth kill-site at Santa Isabel Iztapan (Aveleyra and MaldonadoKoerdell 1952, 1953, 1956), the Peñón III female remains and the human
skull found deep into ancient lake sediments during the construction of the
Balderas Underground station in Mexico City (cf. Jiménez-López et al. 2006).
As one can notice, they all differ: two are isolated finds that occurred during
construction works (Tequixquiac, Balderas and Peñón III), one is the
authorship of a self-thought paleontologist who probably expressly searched
for such evidence (Armenta at Valsequillo), one is the result of an organised
project meant to identify early human occupation (De Terraʼs research at
Tepexpan) and another is the result of a fortuitous find transformed into the
first massive excavation of a Late Pleistocene context in Mexico (Santa
Isabel Iztapan).
b. Finds originated in organised, academic projects that forged the national
paradigms. A rhetorical question to start with would be: have these finds
helped to create proper national paradigms (in an academic sense) or rather
national myths and dogmas? The archaeological events comprised in this
second category are those which occurred within controlled circumstances, in
professional archaeological excavations or surface explorations conducted by
specialists from Mexico or the United States. The data produced this way
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was employed as main arguments towards the maintenance of stiff, inflexible
theories promoted by the most influential archaeologists in Mexican
prehistoric school over the last half a century. This category, from the point of
view of content and actual relevance, is diverse and confusing. This happens
because it is still not clear whether the paradigmatic and almost dogmatic
positions adopted by the official archaeology in Mexico about the topic of the
earliest peopling and the earliest cultural manifestations were constructed
upon real data or literally invented from unsupported assumptions. In
consequence, the relevance of the examples used to illustrate this category
is perhaps doubtful in relationship to the birth of the paradigms. Included here
are the Lorenzo and Mirambellʼs excavations at Tlapacoya and El Cedral
(Lorenzo 1986, 1988; Mirambell 1973, 1986, 1986a, 1988, 1989, 2000, 2001;
Lorenzo and Mirambell 1981, 1984, 1986a, 1990, 2005). Besides that, the
studies revealing the dense Clovis occupation at the El Bajío site in Sonora
(Montané 1988; Robles and Manzo 1972; Sánchez 2001, 2007, 2010;
Sánchez and Carpenter 2003), the excavations led by Mirambell (1982) at
Laguna de Las Cruces and MacNeishʼs (1958) explorations in Sierra de
Tamaulipas. One could add the work of García-Bárcena (1979, 1982) in the
southern State of Chiapas and the fluted points he found there.
c. Isolated finds that contributed to the formation of a general picture. This
category comprises a whole constellation of finds that spread all over the
Mexican territory, which generally occurred incidentally inside archaeological
projects following distinct aims, but mainly accidental discoveries and items
identified in private collections. They all together contributed to the
crystallisation of a general vision about the Paleoamerican presence in
Mexico and provoked the advent of theories and working hypothesis. Initially,
all these finds used to be treated independently, but, progressively, they
came under more careful scientific scrutiny and eventually became part of the
academic discourse. I would include here the fluted points found in Northern
Mexico, scattered in the states of Baja California (Aschmann 1952), Sonora
(Di Peso 1955), Chihuahua (Di Peso 1965; Aveleyra 1961; Chacón and
Aguilar 2010), Coahuila (González-Rul 1959), Durango (Lorenzo 1953,
1991a), Tamaulipas (Aveleyra 1951; Arguedas and Aveleyra 1953) and
Hidalgo (Romero 1960). Also, the few finds around the Jalisco lakes, such as
Chapala and Zacoalco-Sayula (Aliphat 1988), together with the re-used fluted
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points buried as offerings in the Pre-Columbian settlement of TeuchitlánGuachimontones (León et al. 2006). One should also include Solorzanoʼs
work on the shores of the lake of Chapala and his collection of possibly
modified bones obtained from surface collecting. Although his work was
systematic, his impact has remained poor and of reduced relevance for the
greater picture (Solórzano 1976). Most megafauna remains, mainly of
proboscideans, form part of this category.
d. Academic discoveries achieved through professional investigations. This
general category includes most of the investigations that provided data for
the Paleoamerican and Pleistocene studies in an organised environment and
within academic endeavours. I would include here the discoveries made by
several teams at Valsequillo (Irwin-Williams 1967, 1981; Steen-McIntyre
2006; Steen-McIntyre et al. 1981; González et al. 2003, 2006c, 2006d;
Ochoa et al. 2003), Epsteinʼs explorations at the sites of San Isidro and
Puntita Negra (Epstein 1961, 1969), the old-looking materials from Valle del
Mamut in Tamaulipas (Avilez 2005), the Mammuthus deposit from Tocuila
(Morett and Arroyo 2001; Morett et al. 1998a, 1998b, 2003), the new data
from the Santa Martha cave (Acosta 2010), the controversy about old
occupation on the Espíritu Santo island (Fujita 2002, 2007; Fujita et al. 2006)
and the new investigations in Nuevo Leon and Coahuila (Valadez 1995;
Valadez and Carpinteyro 2011; González-González et al. 2011). I should add
the discovery of the Clovis sites at Oyapa in the state of Hidalgo (Cassiano
1998, 2005; Cassiano and Vázquez 1990) and at El Fin del Mundo in Sonora
(Sánchez et al. 2009, 2009a; Gaines and Sánchez 2009). Of course, all
these archaeological events, especially the last one mentioned here, are of
crucial importance for the present knowledge on our topic and their situation
in such a general category could seem unfair. But, as shown in Chapter I,
their impact on the formation of the generally accepted paradigms that
dominated the academic thinking for decades has been in fact slow and
reduced, until very recently.
e. Finds that marked new directions for the “Early Man” archaeology in Mexico.
This category is somehow divergent in comparison with the criteria that
guided the first four in this classification. The literature overview presented in
this chapter allows the reader to notice a series of changes occurring during
the last two decades, basically starting a few years after the commence of
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the 21st century. New significant discoveries showed a distinct path being
marked for the future of this discipline. Old paradigms are under attack and
the status-quo commenced to fade away. The traditional chronologies began
to be questioned and revised. New absolute dating offered a firm base for
scientific knowledge in opposition to the previous imposed schemes. The
Basin of Mexico stopped yielding any new data concerning the peopling of
this part of the world and its earliest inhabitants. With the closure of the
Valsequillo controversy (Morse et al. 2010) and the reduction of the interest in
that site, the centre of weight moved elsewhere. Acostaʼs (2010, 2012)
excavations in Chiapas brought the Mexican Southeast back on game; the
discovery of El Fin del Mundo site in Sonora put Clovis culture again on the
ʻpole positionʼ of the early peopling. Finally, probably the biggest discovery in
Mexico during the last fifty years: the human skeletons from the Caribbean
coast, in the Yucatan Peninsula (González-González et al. 2006, 2008).
f. Discoveries made during the systematic search for the earliest human
occupation. If one looked at all the finds and facts defining the history of
Mexican prehistory, would notice that most of them were fortuitous
discoveries or research projects departing from accidental finds brought to
scientific knowledge. But what happened with the systematic, intentional
search for the earliest human occupation in Mexico? Are there any finds
produced as a consequence of an organised and systematic search for
Pleistocene data? As a matter of fact, there are a few, but it is necessary to
separate them into three subcategories: i) systematic projects that intended
to find the Late Pleistocene occupation in Northern Mexico but failed to do so.
As examples, one has MacNeishʼs explorations in the Sierra de Tamaulipas
(1958, 1948[2009]), Whiteʼs (2006) project in the Mina region of Nuevo León
and, perhaps, Fujitaʼs excavations at the Babisuri rockshelter on the Espiritu
Santo island, Gulf of California (Fujita 2002, 2007). ii) systematic projects
that followed this aim and their lead archaeologists thought they have found
the compelling evidence, although an objective analysis seems to prove them
wrong. I would definitely refer to the ʻstrategicʼ excavations undertaken by
Lorenzo and Mirambell at Tlapacoya and El Cedral, with all their supposedly
ancient hearths and stone implements, which acted as the main arguments in
favour of on extremely old human presence in central Mexico. Valsequillo
would also join this subcategory, on the basis of reasons discussed in
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Chapter I. iii) Projects that were designed specifically for the purpose of
finding early human occupation and managed to accomplish it. In the first
place, this is the case with El Fin del Mundo site. The significant discoveries
at that site were the result of sustained explorations focused from the very
beginning on the “Early Man” topic. Epsteinʼs investigations at San Isidro, in
the state of Nuevo Leon, should be included here, as well. Although his field
work could be considered deficient and his undated artefacts probably do not
stand up as the most convincing evidence, his discoveries include diagnostic
lithic types which are consistent with the expected panorama for the
Transition between the Pleistocene and the Holocene. The new data
systematically obtained from the Santa Martha cave in the southeastern
State of Chiapas changed quite a lot the traditional views about the lives of
the earliest inhabitants (Acosta 2010, 2012).
!

From another perspective, I can differentiate between four classes of

data or finds that sit at the base of the current knowledge on the earliest human
presence in Mexico:
i) cultural or artefactual data, including all the projectile points, lithics, modified
bone, materials associated with faunal remains, etc.;
ii) paleontological data, referring to all the megafauna bones, with or without
inferred human association;
iii) bio-archaeological finds: human remains discovered in Mexico and at some
point linked to the main debates on the early peopling, from the Tepexpan
Man to the Yucatan skeletons;
iv) chronological data. This last one might sound confusing or surprising to the
reader, because it does not refer to actual data gathered through archaeological
investigation only, but to all the theories and inferences made on the antiquity of
humans in Mexico and the Americas, either scientifically sustained or only
dogmatically accepted. Looking at the traditionally accepted chronologies that
have been promoted by the prehistoryʼs “sacred cows”, one can notice that they
literally form parallel realities; they do not adapt to the existing evidence or the
changing data.
!

On the other hand, the problem with these classes of data is that, in the

case of Mexico, they are normally disconnected. They are almost always found
separately. The artefacts almost never appear in relationship with clear datable
contexts and lack indicators to help with their chronological and cultural
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affiliation. The proboscidean remains rarely present associated artefacts or
evident human-induced bone modification and yielded very few reliable dates.
The human remains have never been found in any clear context including
cultural remains and the chronological schemes were curiously “guessed” on
the basis of a priori assumptions rather than properly founded on actual data.
!

The first part of the history of prehistoric archaeology in Mexico shows

some very well defined characteristics that slowed down its potential for many
decades during the 20th century. Those particularities define the academic
behaviour and the archaeological paradigms for the entire second half of the
century and, although the situation has changed considerably under the light of
new investigations, they still dominate the literature produced by the so-called
“official archaeology”. This concept refers to the prehistoric archaeology as
professed by those individuals who used to hold exclusivity in the field starting
with the 1950ʼs-1960ʼs decades and kept their political power inside academia
until very recently. Although new finds provide all the necessary means to
completely demolish their cultural theories and chronological models, this has
not happened yet on a satisfactory level. The academic publications, as well as
the divulgation texts meant for the general public, keep maintaining the same
traditional point of view, using the same obsolete theories and chronological
frames, in a sort of total blindness in front of the increasing amount of
revolutionising data. The critique I am making here could sound excessive and
subjective. Nevertheless, all these aspects that I define as attributes for a whole
line of thinking will stick out as quite obvious during the analysis that is more
thoroughly achieved in the Chapter I of this thesis.
!

I consider that most of the development of the “Early Man” archaeology

in Mexico was characterised by these questionable attributes:
- Particularism and isolationism. The peopling models, the proposed
chronologies and the interpretations of data inside the Mexican traditional
school used to be completely separated and divorced from the continental
models for North America, from the large corpus of data available for the
United States of America and tended to present a vision of the earliest human
occupation like forming part of a parallel reality.
- The lack of dialogue and trust with the archaeology in the United States of
America. This characteristic functions both ways, as none of the two parts
seemed to cultivate any form of durable communication and collaboration until
591

the very end of the 20th century. It is worth mentioning that, even if it sounded
like a severe assumption, there really was a sustained “anti-gringo” feeling
inside the Mexican prehistoriansʼ old school. This was probably caused by the
left-winged political views of the Spanish communist refugees who had first
initiated the anthropological disciplines in the country, including J. L. Lorenzo
himself. On the other hand, despite some recent academic collaborations in
very specific sites like Valsequillo and El Fin del Mundo, the US scholars
involved very scarcely into the prehistoric studies south of their meridional
border; even today, Mexican topics are very little represented in publications
and symposia proceedings produced in the US.
- The scarcity of archaeological projects specifically designed to search for the
earliest human occupations in Mexico and the related palaeoenvironmental
phenomena. This is still a reality today: very few archaeologists in Mexico
dedicate their main efforts to these topics. The majority of finds still come from
fortuitous discoveries. Most of the research in this domain is done by
archaeologists working in various regional INAH centres who, during their field
work, incidentally face discoveries related to the Late Pleistocene problem or
happen to work on it on a part-time basis, aside other subjects. The
fascination for the monumental architecture of the great sedentary civilisations
of Mesoamerica is still the usual tone among most of the professionals in
Mexico. The number of those who dedicate themselves exclusively to the
earliest hunter-gatherers is very reduced.
- The preference (or even obsession) for the extremely old dates. This is
perhaps the most striking and hard to understand characteristic of the
traditional (meaning ʻold-fasionedʼ) prehistoric archaeology in Mexico. I would
like to propose a new concept here, if allowed: the Extremely Old Dates
Syndrome. This paradigmatic “syndrome” manifested among archaeologists
who preferred to respect and religiously follow a path created by Lorenzoʼs
book from 1967 (La Etapa Lítica en México) and it consisted in accepting and
promoting very old dates for the earliest occupation in Mexico, starting as far
as 45,000 years ago, without any sustainable arguments and even in a
complete vacuum of real dates obtained through scientific methods.
!

This is where Appendix 1 concludes, after an attempt to offer a complete

survey of the available literature on the earliest peopling and the early human
occupation in Mexico, a subject still poorly developed in that country. The
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reader is now invited to return to Chapter I of the main text of the tesis, in which
I analyse the validity of the data that can be appreciated throughout the
mentioned publications, in order to answer a crucial question: What do we
actually KNOW about the earliest human presence in Mexico?
-- ♢♢♢ --
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APPENDIX 2
Members of the crew during the fieldwork and academic
collaborators for the laboratory analyses
!

The following students were part of the explorations during the first

(surface) field season (August 2010 - January 2011), all undergraduates or
recently graduated from the Academic Unit of Anthropology of the University of
Zacatecas:
• Vladimir Huerta Arellano
• Francisco Javier Ponce García
• Patricia Ordaz González
• Isaías Martínez Soto
• Gerardo Rivas Reséndez
• Andrea Hernández del Villar
• Citlallitl Selene Villagrana Prieto
• Josué Guzmán Torres
• Olimpia Ríos Palacios
• Emilio Carrasco
!

The academic staff was integrated by the author of this thesis and the

archaeologist Juan Ignacio Macías Quintero, then researcher at the same
Academic Unit of Anthropology of the University of Zacatecas, co-director in the
field during the surface season.
!

During the the excavations field season (August 2011-January 2012),

the composition of the crew varied from site to site. Students came from the
University of Zacatecas (UAZ), National School of Anthropology and History
(ENAH) in Mexico City, National Autonomous University of Mexico (UNAM) in
Mexico City and one graduate student from the University of Exeter.
Excavations at Dunas de Milpa Grande:
• Vladimir Huerta Arellano (UAZ)
• Francisco J. Ponce García (UAZ)
• Gerardo Rivas Reséndez (UAZ)
• Felipe de Jesús Sarabia Salmerón (UAZ)
• Christian A. Basurto Muñoz (UAZ)
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• María del Mar Martín Macías (UAZ)
• Josué Elihú Medina Loera (UAZ)
• Thomas Jorge L.C. Gibson (Exeter)
• América Martínez Santillán (ENAH)
• Vanessa Isela Juárez Evangelista (ENAH)
• Sara Isabel Mendoza Basulto (ENAH)
• Christianne Peña Toquero (ENAH)
• Oliver Rommel Tapia Carrasco (ENAH)
Excavations at San José de las Grutas:
• Gerardo Rivas Reséndez
• Vladimir Huerta Arellano
• Citlallitl Selene Villagrana Prieto
• Josué Guzmán Torres (UAZ)
• Karla María Ortega Guzmán (UAZ)
• Alejandro Arteaga (UAZ)
Excavations at Ojo de Agua:
• Vladimir Huerta Arellano
• Gerardo Rivas Reséndez
• Francisco J. Ponce García
• Josué Guzmán Torres
• Oscar Solis (UNAM and INAH)
Excavations at the Chiquihuite Cave:
• Vladimir Huerta Arellano
• Francisco J. Ponce García
• Josué Guzmán Torres
• Alejandro Arteaga
!

When his academic obligations allowed it, my colleague Juan Ignacio

Macías Quintero assisted on the field during this second field season.
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ACADEMIC COLLABORATORS
!

For the entire duration of the doctoral research, beyond the invaluable

help provided by the supervisors of this thesis, Drs. Bruce Bradley and José
Iriarte, a few scientists collaborated closely through academic agreements and
free engagement. They come from various institutions in Mexico and United
Kingdom and the order in which they appear below is merely geographic and
arbitrary:
• Dr. Joaquin Arroyo Cabrales, zooarchaeologist, palaeontologist;
Zooarchaeology Department, National Institute of Anthropology and History
(INAH), Mexico City. He and his team were in charge of the study of fauna and
extinct megafauna remains.
• María Teresa Olivera Carrasco, Zooarchaeology Department, INAH, Mexico
City; biologists, specialist in mollusks. She authored the malacological studies
of the snail and bivalve samples collected from the field, from the surface and
the excavations.
• María Magdalena de los Ríos Paredes, chief of the Radiocarbon Facility in
the National Institute of Anthropology and History in Mexico City, who kindly
agreed to run several conventional C¹⁴ samples free of charge, although that
task took much longer than expected, due to the priority that the lab had to
give to INAH projects and commercial commitments.
• José Luis Alvarado and María Susana Xelhuantzi López, paleo-botanists
and biologists at the Palaeo-Ethnobotanic Laboratory of INAH in Mexico City,
who analysed a few samples of plant remains from the surface explorations
and excavations.
• Tamara Cruz Cruz and Berenice Solis, geoarchaeologists and
sedimentologists, from the National Autonomous University of Mexico (UNAM)
in Mexico City, who analysed a few samples of sediments and were meant to
conduct a full geoarchaeolical analysis in the study area, a plan that was not
concluded in the end.
• Jenny Watling, PhD student and paleobotanist at the Department of
Archaeology of the University of Exeter, who was in charge of the phytolith
analysis from the Zacatecas sites and spent a lot of time dedicated to our
samples.
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• Dr. Ben Pears, post-doctoral fellow at the Department of Geography of the
University of Exeter, who ran several crucial analyses on the Black Mat and
other sediment samples and helped a lot in the success of the research.
• Dr. Jean-Luc Schwenninger, from the University of Oxford, UK, chief of the
Luminescence Laboratory in the Research Laboratory for Archaeology and
the History of Art, with whom a close collaboration was established for OSL
and TL dating, author of the OSL dating presented in the thesis.
• Dr. John Southon, School of Physical Sciences, University of California at
Irvine, US, who kindly offered to run analyses and AMS dating of the Black
Mat from Ojo de Agua.
• Dr. Yamzul E. Ocampo, School of Earth Sciences, University of San Luis
Potosí, Mexico, who authored the micromorphology study of the black mat.
-- ♢♢♢ --
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APPENDIX 3
UTM and Geographic Coordinates of the archaeological sites
discovered during this research in the region
of the endorheic basin of Concepción del Oro

Site
code

Site name

UTM E
(Zone
14R)

UTM N
(Zone
14R)

Lat. N

Long. W

Altitude
m.a.s.l.

S001

Los Pirules

272443

2737257

24º43ʼ58ʼʼ

101º14ʼ59ʼʼ

1700

S002

Potrero del Moro 1

272511

2737548

24º44ʼ08ʼʼ

101º14ʼ57ʼʼ

1714

S003

Potrero del Moro 2

272483

2737737

24º44ʼ14ʼʼ

101º14ʼ58ʼʼ

1714

S004

Potrero del Moro 3

273018

2737629

24º44ʼ11ʼʼ

101º14ʼ39ʼʼ

1714

S005

Potrero del Moro 4

272914

2738169

24º44ʼ28ʼʼ

101º14ʼ43ʼʼ

1714

S006

Mesillas

271394

2699321

24º23ʼ25ʼʼ

101º15ʼ14ʼʼ

1844

S007

Dunas de Milpa
Grande

267506

2731305

24º40ʼ42ʼʼ

101º17ʼ51ʼʼ

1665-16
73

S008

Llano de San Juan

262699

2734660

24º42ʼ29ʼʼ

101º20ʼ44ʼʼ

-

S009

Avalos

257533

2738893

24º45ʼ14ʼʼ

101º23ʼ51ʼʼ

-

S010

San José de las
Grutas

246882

2739823

24º45ʼ07ʼʼ

101º30ʼ10ʼʼ

1870

S011

Ciénega de
Rocamontes

271172

2725986

24º37ʼ52ʼʼ

101º15ʼ38ʼʼ

1665

S012

Basureros

268697

2729710

24º39ʼ51ʼʼ

101º17ʼ08ʼʼ

1668

S013

Barrial Alto

264695

2729436

24º39ʼ40ʼʼ

101º19ʼ30ʼʼ

1720

S014

Avalos II

257368

2737353

24º43ʼ53ʼʼ

101º23ʼ55ʼʼ

1725

S015

Pedregoso

263273

2743876

24º47ʼ28ʼʼ

101º20ʼ29ʼʼ

1658

S016

Playa La Punta

261994

2744713

24º47ʼ55ʼʼ

101º21ʼ15ʼʼ

1658

S017

Cerro La Punta

261774

2746060

24º48ʼ39ʼʼ

101º21ʼ24ʼʼ

1673

S018

Nopalera

256655

2753202

24º52ʼ28ʼʼ

101º24ʼ30ʼʼ

?

S019

Loma Blanca

261684

2749122

24º50ʼ18ʼʼ

101º21ʼ29ʼʼ

1715

S020

Presa de Guadalupe

248705

2742247

24º46ʼ27ʼʼ

101º29ʼ06ʼʼ

1768

S021

La Noria

252888

2755927

24º53ʼ54ʼʼ

101º26ʼ46ʼʼ

1668

S022

Bajío El Cañón

247880

2742477

24º46ʼ34ʼʼ

101º29ʼ36ʼʼ

1796
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Site
code

Site name

UTM E
(Zone
14R)

UTM N
(Zone
14R)

Lat. N

Long. W

Altitude
m.a.s.l.

S023

Llano San Carlos

253812

2745295

24º48ʼ09ʼʼ

101º26ʼ07ʼʼ

1668

S024

Las Barranquitas

246474

2750515

24º50ʼ54ʼʼ

101º30ʼ31ʼʼ

1662

S025

Tanque de Santiago

247914

2748139

24º49ʼ38ʼʼ

101º29ʼ38ʼʼ

1666

S026

Playa Santiago

248924

2748711

24º49ʼ57ʼʼ

101º29ʼ03ʼʼ

1658

S027

Barrancas de Avalos

258208

2737574

24º44ʼ01ʼʼ

101º23ʼ25ʼʼ

1707

S028

Aguilas

259981

2738286

24º44ʼ25ʼʼ

101º22ʼ23ʼʼ

1671

S029

San Isidro-Ciénega

277156

2729018

24º39ʼ33ʼʼ

101º12ʼ07ʼʼ

1680

S030

Ojo de Agua

284737

2712563

24º30ʼ42ʼʼ

101º07ʼ28ʼʼ

1948

S031

Agua Dulce

291426

2707147

24º27ʼ50ʼʼ

101º03ʼ28ʼʼ

1998

S032

Cueva del
Chiquihuite

283927

2724521

24º37ʼ11ʼʼ

101º08ʼ03ʼʼ

2692

S033

La Sanguijuela

314079

2717941

24º33ʼ51ʼʼ

100º50ʼ08ʼʼ

1811

S034

Peñuelo-Pinturas

319807

2718583

24º34ʼ14ʼʼ

100º46ʼ45ʼʼ

1890

S035

Valle de Bonanza

246872

2737426

24º43ʼ50ʼʼ

101º30ʼ09ʼʼ

1895

-- ♢♢♢ --
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APPENDIX 4
The national register codes assigned to each site by the
National Institute of Anthropology and History (INAH), in
Mexico City

Site code

Site name

National I.D.

Cartographic code

S001

Los Pirules

44503

G14C6332005

S002-005

Potrero del Moro 1-4

44504

G14C6332006

S006

Mesillas

44516

G14C7332002

S007

Dunas de Milpa Grande

44507

G14C6332009

S008

Llano de San Juan

44512

G14C6232005

S009

Avalos

44511

G14C6232004

S010

San José de las Grutas

44497

G14C5205010

S011

Ciénega de Rocamontes

44505

G14C6332007

S012

Basureros

44502

G14C6332004

S013

Barrial Alto

44506

G14C6332008

S014

Avalos II

44510

G14C6232003

S015

Pedregoso

not assigned yet

not assigned yet

S016

Playa La Punta

not assigned yet

not assigned yet

S017

Cerro La Punta

44496

G14C5205009

S018

Nopalera

not assigned yet

not assigned yet

S019

Loma Blanca

44495

G14C5205008

S020

Presa de Guadalupe

44494

G14C5205007

S021

La Noria

44493

G14C5205006

S022

Bajío El Cañón

44492

G14C5205005

S023

Llano San Carlos

44491

G14C5205004

S024

Las Barranquitas

44490

G14C5205003

S025

Tanque de Santiago

44489

G14C5205002

S026

Playa Santiago

44488

G14C5205011

S027

Barranca de Avalos

44509

G14C6232002

S028

Aguilas

44508

G14C6232001
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Site code

Site name

National I.D.

Cartographic code

S029

San Isidro-Ciénega

44501

G14C6332003

S030

Ojo de Agua

44500

G14C6332002

S031

Agua Dulce

44515

G14C7332001

S032

Cueva del Chiquihuite

44499

G14C6332001

S033

La Sanguijuela

44514

G14C6405001

S034

Peñuelo-Pinturas

44513

G14C6419011

S035

Valle de Bonanza

not assigned yet

not assigned yet

-- ♢♢♢ --
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APPENDIX 5
The stratigraphic correlation chart with total station for the
“black mat” and related units from Ojo de Agua, Zacatecas

Stratigraphi
c Unit

1006
1004
1002
8
8
6
“8-9”
904
“8-9”
ALFA
BETA
“8-9”
BETA
“8-9”
ALFA
BETA
“8-9”
Tusk in
profile

Position,
locality

North
UTM

X10
2712560
X10
2712560
X10
2712560
MFP04
2712508
intermediary pt.2712514
MFP07
2712528
MFP07
2712528
X9
2712522
MFP07
2712528
intermediary pt.2712535
intermediary pt.2712536
intermediary pt.2712536
MFP06
2712547
?
2712548
MFP05
2712555
MFP05
2712555
MFP05
2712555
MFP05
2712559

East
UTM

Altitud
e
m.a.s.l
.

284719
284719
284719
284757
284752
284738
284737
284733
284733
284731
284730
284729
284724
284723
284718
284718
284718
284717

1948.6
1948.9
1949.3
1950.4
1950.4
1950.3
1949.8
1950.9
1949.8
1948
1948.6
1949.4
1948.2
1949.1
1947.2
1947.9
1949.3
1946.6

Observations

1006 = Beta (superior levels, = 18)
1002 = 8/9

Beta = 1006
8/9 = 1002
8/9 = 1002

8/9 = 1002

Cut-off tusk goat path
2712592
Terrace
by the cascade 2712613
point 1

284645 1949.6 position = 8/9
284673 1945.5 Altitude lower than bottom of gully at MFP05

Terrace
point 2

284669 1947.5 corresponding to Alfa event

by the cascade 2712624

Event X: X2 Profile 1
black mat

2712605

284850 1950.7 Corresponding to “8-9” Event

Event X: X2 Profiles 2-3
black mat

2712614

284849 1949.9 Corresponding to “8-9” Event

Event X: X2 Profile 4
black mat

2712633

284846 1949.1 Corresponding to “8-9” Event

Event X: X2 intermediary pt.2712621
black mat

284848 1949.7 Corresponding to “8-9” Event

-- ♢♢♢ --
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APPENDIX 6
LITHIC MATERIAL FROM STUDIED COLLECTIONS. University
Museum, Juarez University of the State of Durango, Durango
City, Mexico
1. “Allen” (?) point 27
Register: ARQ1650, in plastic bag
Provenience: State of Durango, in the probable area of Mezquital, collected or
looted by Agnes McClain Howard
Conserved length: 57.1 mm
Maximum width: 21.9 mm
Maximum thickness: 7.4 mm
Flatness ratio: 2.95
Raw material: Grey blueish limestone, fine grained, compacted, Munsell value
GLEY 2 6/5PB. Brown reddish patina extending all over the surface, hue close
to 7.5YR 5/6-5/8, darker on one side and lighter with polish on the other side.
Polish might be from friction during storage with other materials or from
differentiated exposure to elements.
!

It presents finely parallel edges. One edge is broken longitudinally, the

other shows pressure retouch more visible on one face, flake scars could be
eroded on the other side. Surface is rounded, homogenised by erosion, no
flaking scars are visible through the patina. The polished face shows parallel
oblique, well-spaced flaking scars that enter for about 8-9 mm into the surface
and form a central ridge along the axis. On the oppposite side the scars are
barely visible. On the darker unpolished face no flaking scars are visible. Distal
end is broken by ancient bending fracture also covered by the patina. Basal
ears diverge; one ear lacks its tip. The opening of the basal concavity is of 13.5
mm. It presents basal thinning by bifacial retouch. Thinning retouch created a
sort of concentric concavity around the baseʼs contour.

27

The type names are employed as used in the text by the author and as they are recorded in
the Museumʼs lists. Quotation marks are used in order to establish my doubt about the
respective taxonomy.
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2. “Golondrina” (?) point
Register: ARQ1652, plastic bag
Provenience: State of Durango, probably from the areas of Mezquital or
Navacoyán; collected or looted by Agnes McClain Howard.
Raw material: fine dar brown chert, with hues of light brown, greenish, yellowish
up to black; 2.5Y 5/6-4/4-3/3.
!

It presents a good biconvex section. A small pocket of impurities forms a

bump above one ear, on the side I consider the dorsal of the original blank. One
ear is more divergent than the other and more pointy. Ears got shaped by
faceting and pressure flaking. Both faces show complex intersection of flaking
scars after a long reduction sequence.
Maximum length: 20.4-24.6 mm
Maximum width: 22.7 mm
Base width: 21.4 mm
Width of basal concavity: 13.3 mm
Depth of basal concavity: 3.4 mm
Maximum thickness: 6.7 mm
!

The artefact is broken by bending fracture. It shows thinning by

percussion and pressure. Two wide scars are visible on one side (dorsal) and
more than five narrow scars are visible on the other (ventral). The edge thinning
is more visible on one side in the area of the base. The original contour of the
piece was composed, concave-convex, with slight contraction above the base.
The retouch along the edges is neither uniform or constant. A shiny patina is
uniform around the entire piece and covers the fracture.
3. “McKean” (?) point
Register: ARQ1655, in plastic bag
Provenience: unknown, somewhere from the State of Durango, collection of
Agnes McClain Howard
Raw material: White chert, fine grained; shiny patina covers the entire piece and
the fracture
Conserved length: 27.8 mm
Maximum width: 25.6 mm
Maximum thickness: 5.7 mm
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Fracture width: 22.6 mm
Basal concavity depth: 9 mm
Basal concavity width: 9.6 mm
Length of ears: 10 mm; Width of ears, superior: 9.7 mm, inferior: 3.8-6.5 mm
!

The medial transversal fracture probably resulted from an end shock.

Ears were shaped by percussion and pressure flaking and their tips have a
faceted aspect. The retouch on the edges is alternate, parallel or subparallel.
One edge shows some recent micro-fractures. The edges present some
trimming. The basal deep notch was made by steep pressure flaking.
4. “Golondrina/Allen” (?) point
This is the item not reported in Lazalde (1992).
Register: Reg 33 P.J. 1290, in a plastic bag with many other projectile points
and fragments
Provenience: unknown, probably from donations
Conserved length: 32.6 mm
Maximum width: 17.4 mm
Base width: 17.8 mm
Maximum thickness: 8.1 mm
Fracture thickness: 6 mm
Fracture width: 15.2 mm
Ears width, superior: 6-6.6 mm, inferior: 4-4.8 mm
Basal concavity width: 10.5 mm
!

The point was broken by impact or end shock. It has a symmetric

biconvex section. Bifacial alternating retouch is present on the edges. The ears
are divergent. No edge grinding or trimming is visible.
-- ♢♢♢ --
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APPENDIX 7
LITHIC MATERIAL FROM STUDIED COLLECTIONS.
INAH Centre, Durango City, Mexico
1. Biface
Register: LSQL1-1, no. 77
Provenience: Site of Santa Ana, Guanasevi county, close to the site of Zape,
discovered in excavation within a project directed by Charles Kelly. Information
on the archaeological context is missing.
Maximum length: 72.7 mm
Maximum width: 51.0 mm
Maximum thickness: 21.0 mm (measured at 24 mm from the base)
!

It is a heavily patinated biface preform, cordiform with pointed tip and

square-edged unfinished proximal end, with close appearance to a Mousterian
hand axe. One face shows two recent impact events that removed patina.
Fractures show difference in colour between the raw material and the slip
acquired on the surface. Inner colour is close to 5Y 8/2 and the patina is
orange, 7.5YR 6/8. The biface is quite symmetrical laterally, but the longitudinal
axis is slightly displaced, and effect visually enhanced by the lateral fracture.
Artefactʼs faces show long, narrow flaking scars running obliquely from the
distal sector. The scars are heavily worn out by weathering and the ridges
between them are smoothed. Some flakes flakes run across the entire longitude
of the object. The proximal, wider end apparently has never been terminated
and it has a square, backed appearance, forming an obtuse angle with the long
axis. As a result, there is a dorsal-ventral asymmetry.
2. Biface basal fragment
Register: not recorded
Provenience: Mesa de las Tapias site, Durango, on surface of Structure 3,
found in 2005.
Preserved length: 17.1-25.5 mm
Fracture width: 24.2 mm
Base width: 20.7 mm
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Maximum thickness: 6.1 mm
!

It is a small basal fragment of an unfluted biface made of white-yellowish

quartzite. It could be a small projectile point or simply the stem of a larger
artefact. The base is concave and shows slightly outflaring ears. The tips of
both ears are broken. The baseʼs contour is angular. The edges are divergent
from the base. The oblique transversal fracture is consistent with a ʻperverseʼ
fracture, likely resulted from percussion flaking from one edge. The are no
sufficient indicators to consider this specimen as the broken stem of a projectile
point, but as the basal portion of unstemmed one. If the establishment of a
dorsal and a ventral side of the artefact is correct, the point is thicker on the left
margin (6.3 mm, looking at the dorsal face) and thinner on the right (3.8 mm).
The retouch on the left margin is quite steep and deep into the faces of the
piece, giving it a bevelled aspect. At least the dorsal retouch flaking scars are
indicative of pressure flaking, but the ventral ones look more like percussion.
The right side has reduced marginal retouch, more visible on the ventral side as
parallel retouch. Basal thinning is well made, consistent and steep, by pressure
flaking. The end of a hinge fracture is visible on the ventral side, from a scar
coming from the upper right margin.
!

The artefact was discovered on the surface of a Mesoamerican

sedentary settlement and it could have been reused. Its typology and
chronology cannot be established, but there are is a possibility for it to have
been manufactured during Paleoamerican or Early Holocene times.
-- ♢♢♢ --
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APPENDIX 8
LITHIC MATERIAL FROM STUDIED COLLECTIONS.
INAH Centre, Nuevo León, Monterrey City, Mexico
1. Ficron-like biface
Register: nu inventory number
Provenience: collected on the surface of Loma El Muerto I site, by the Valle de
Conchos Archaeological Project, in October 2006.
Maximum length: 137.6 mm
Maximum width: 63 mm, measured at 57 from the base
Maximum thickness: 30.3 mm
Ratios:
Location of the maximum width: 2.41
Roundness of edges: 0.96
Pointedness: 0.66
Elongation: 2.18
Flatness: 2.07 (=thick)
!

Apparently, this is an unfinished biface, plain-convex in section, with

pronounced dorsal and flat ventral (conserving the plains of the original blank),
with slightly curved ventral side by an incipient reduction sequence. It is made
out of silicified limestone of poor flaking qualities. The edges display step and
hinge fractures, with abrupt flaking on the dorsal. Flaking on the ventral side
clearly used ridges of the flaking scars on dorsal as platform. The grey artefact
is now covered by an iron-rich orange patina: 2.5YR 6/8 - 7.5YR 7/8.
2. Crude, flat, heavily eroded biface (possibly a geofact)
Register: no inventory number
Provenience: collected on the surface of Loma El Muerto I site, within the Valle
de Conchos Archaeological Project, in October 2006.
Maximum length: 103.1 mm
Maximum width: 63.8 mm
Maximum thickness: 16 mm
Base width: 45.3 mm
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Ratios:
Location of Maximum Width: 2.24
Roundness of edges: 1
Pointedness: 0.88
Elongation: 1.61 (=elongated)
Flatness: 3.98 (=flat)
!

I doubt of the human nature of this object and it could be a geofact. Its

concave base is squared and no signs of flaking or human intervention are
visible. It is made of a heavily weathered, orange patina-covered limestone rich
in impurities, with highly eroded surface. The section is bi-convex, rather
flattened. The base is laterally symmetrical, concave, but likely the product of a
natural fracture. Some short flaking scars are visible on the edges, but they
could be the result of trampling.
3. Basal fragment of biface with basal thinning
Register: 1359
Provenience: collected on the surface of the site of Barbechos (Olmos), within
the Valle de Conchos Archaeological Project.
Conserved length: 47.7-43.8 mm
Maximum width: 54 mm
Maximum thickness: 33.2 mm
Fracture plain: 44.4 x 10.7 mm
No ratios.
!

This is the proximal fragment of a crude biface made of grey limestone,

heavily weathered, with yellow-orange patina covering its entire surface (2.5Y
6/4, 7/4 on ventral, 10R 6/6, 6/8 on dorsal). It has a strong resemblance with
one large limestone biface discovered by us at Dunas de Milpa Grande,
Zacatecas. It is a preform that broke during the flaking process, by a ʻperverse
fractureʼ. The base is slightly concave, but the curvature is enhanced by several
trampling scars. The basal corners seem to develop outflaring ears; they are
broken or they could only apparent, derived from taphonomic factors. On the
dorsal-left sector, the flaking scars stop into a higher bump that could not be
removed.
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4. Basal fragment of a possible Clovis preform
Register: 1360
Provenience: collected on the surface of the site of Barbechos (Olmos), by the
Valle de Conchos Archaeological Project, in 2006
Conserved length: 46.4-47.5 mm
Fracture width: 40 mm
Base width: 24 mm
Maximum width (at half of the piece): 41.8 mm
Thickness of the fracture: 11.2 mm
Maximum thickness: 12 mm
Width above base: 41.5 mm
!

This grey limestone biface preform is very similar to the one above. The

shape of the base and a flute scar make it a candidate for a Clovis-like preform.
It was thinned bifacially, it received a narrow flute on one side (stopping in a
step fracture), it has an angular concave base, but lacking any other distinctive
Clovis technological attributes. The surface is covered in iron-rich patina: 2.5Y
7/4 - 10R 7/6, 6/6. Edges are convex, with post-manufacture fractures on the
edges. The preform was broken during the reduction sequence, by a perverse
fracture.
5. Ficron-shaped biface preform
Register: no inventory number
Provenience: collected on the surface of Loma Olmos site, within the Valle de
Conchos Archaeological Project
Maximum length: 135.2 mm
Maximum width: 64.9 mm
Maximum thickness: 23 mm
No ratios calculated, for being a preform.
!

Large tear-shaped (or ficron) biface preform, made of grey limestone,

weathered into an iron-rich orange patina, like the rest of the artefacts (2.5Y 7/6
- 10YR 7/6). The flaking scars are poorly visible and altered by erosion.
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6. Possible Golondrina point
Register: 249.
Provenience: surface collection from the Loma El Muerto site, Valle de Conchos
Archaeological Project.
Maximum length: 48.6 mm
Width above the base: 22.1 mm
Maximum width: 23 mm
Width of distal fracture: 9.8 mm
Maximum thickness: 5.7 mm
No ratios calculated, for being incomplete.
!

This projectile point is a possible Plainview or Golondrina point, made out

of the same limestone raw material as the rest of the artefacts in the Nuevo
León collection. The surface is polished and weathered. The colour of most of
the surface is 10YR 7/8. One face has this colour homogeneously distributed,
while the other is darker with more mineral depositions, probably because the
artefact remained on one side for long time and exposed to elements
differentially. Edges form slight concavity above the basal ears, then turn
convex and converge towards the tip. The distal end is missing, broken by
impact fracture. The base is concave, with pointy outflaring ears. One ear is
missing.
7. Possible Golondrina reworked point
Register: 958
Provenience: Collected on the surface of Lomas El Muerto 2 site, Valle de
Conchos Archaeological Project.
Maximum length: 59.6 mm
Width above base: 38.6 mm
Width of base concavity: 21 mm
With at distal intersection points: 29.1 mm
Width at half of long axis: 33.6 mm
Maximum thickness: 6.6 mm
Length between the tip and the base line: 56.4 mm
Ratios:
Location of maximum width: ?
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Roundness of edges: 0.82 mm
Pointedness: 0.67 mm
Elongation: 1.54 (= elongated)
Flatness ratio: 5.84 (= flat)
!

This is an almost intact projectile point which at a first glance looks like a

Plainview or Golondrina. The base presents slightly divergent outflaring ears.
The base line between the ears is straight and thinned. One ear is broken.
Basal thinning is sharp, by bifacial retouch. The surviving ear is well-defined
and shaped by micro-flaking. The original point was longer and it was reshaped
into an abruptly triangular distal end after a fracture that occurred above the half
of the initial length. The new tip is out of the axis. Fine retouch is visible on the
reworked upper edges. The post-reworking resulting shape is pentagonal.
Lateral edges are straight and convergent towards the distal end, not parallel.
The original shape seems to have been an elongated triangle or an ogive
(bullet-like). It is covered in the same brown reddish or orange patina (2.5Y
7/6-6/6). The accurate typology and chronology of the point are difficult to
determine.
8. Herbivore tooth with possible human intervention
Register: no number
Provenience: Excavated at the site La Boveda (Loma II), Profile B, level 0 =
1.6-1.7 m, layer III
Length: 31.6 mm
Length of the crown: 9.6 mm
Width of the crown: 7.4 mm
Thickness of the crown: 5.2
The length of the incision: 3.7 mm; width of incision: 2.5 mm
!

This is a possible herbivore tooth bearing a clear incision possibly of

human agency, made by abrasion above the coronary part, on the labial side,
on the root. The resulting channel is diagonal.
-- ♢♢♢ -612

APPENDIX 9.
DUNAS DE MILPA GRANDE. The distribution (quantity) of flaked stone
materials per locality within the site
200
F053
203
178
393
394
188
F074
233
161
199
209
172
167
179
306
311
182
184
192
385
389
391
477
s/L
160
180
196
206
212
224
309
390
469
473
826
F055
145
157
163
171
173
181
186
191
193

80
33
15
13
13
12
11
10
8
7
7
7
6
5
5
5
5
4
4
4
4
4
4
4
4
3
3
3
3
3
3
3
3
3
3
3
3
2
2
2
2
2
2
2
2
2
613

194
211
226
232
242
251
255
267
310
383
404
406
407
F056
F075
F223ad
162
164
166
175
183
187
189
198
208
222
227
239
305
312
378
379
380
381
382
395
400
417
424
466
467
468
472
476
482
756
827
F054
F061
F064
F325

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
614

APPENDIX 10
Biface ratios measurements, as employed in the thesis and in
the Appendices below, apud Debénath and Dibble 1994: 132

Location of the maximum width: calculated by dividing length by the distance
to the maximum width.
Roundness of the edges: the width at the midpoint divided by the maximum
width.
Index of pointedness: the width at three-quarters divided by the maximum
width.
Elongation Index: defined as the ratio of length to maximum width. A biface is
considered elongated when this ratio is greater than 1.5.
Flatness ratio: the result of dividing maximum width by maximum thickness.
The biface is considered flat if this ratio is grater than 2.35; otherwise it is thick.
-- ♢♢♢ --
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APPENDIX 11
DUNAS DE MILPA GRANDE. Description and analysis of the
“dark industry” bifaces
1. OGIVAL BIFACIAL ADZE
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0159
Inventory number: 1911
Status: complete artefact
Raw material: dark grey-blueish basalt
Cortex: two stains of light brown cortex on central ridge on dorsal side
Blank: large flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 87.1
Maximum width (2.3 cm above the distal edge): 54.5
Width at 1/2 long axis: 51.5
Basal width (length of the working/distal edge): 44.6
Arch of the proximal end:
Thickness at 1/2 long axis: 18.4
Maximum thickness (48.4 from proximal): 20.1
Weight: 103.4 g.
Biface ratios (apud Débenath and Dribble 1994: 132)
1) Location of maximum width (Length: diatance from base and the maximum
width): 3.78
2) Roundness if edges (Midpoint width: maximum width): 1.05
3) Index of Pointedness (Width at 3/4 of long axis: maximum width): 0.01
4) Elongation index (Length: maximum width): 1.59 (>1.50 = elongated)
5) Flatness ratio (maximum width: maximum thickness): 2.71 (>2.5 = flat)
Description and analysis:
!

The artefact is a complete, well-preserved bifacial adze or gouge of an

ogival, almost triangular shape. It was elaborated by direct percussion flaking
on a thick blank, a medium-sized basalt flake of dark colour. It presents full
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bifacial work, both faces showing relatively pronounced convexity, the crosssection being biconvex. The bifaceʼs plain has been carefully followed and it
established a good symmetry between the ventral and dorsal sides. Only the
working edge of the gouge - as expected for these tools - retrieves for a few
millimetres from bifaceʼs plain, towards the dorsal side. The two faces are
thoroughly flaked and can only be differentiated by the presence of two stains of
light brown (probably iron-reach) cortex on the dorsal, both along the central
ridge formed by the flaking scars: one in the distal third and one right on the
proximal end. The antero-posterior curvature of the ventral side increases
towards the distal end, with the maximum width of the object slightly closer to
that end in relationship to its medial axis. The contour of the dorsal side is more
straight. The “base” of the adze (its functional edge) is only slightly convex,
almost straight. The distal working area is created by a steep bevel formed by
flaking from the dorsal side, creating a shovel-like effect. The mass of the tool
increases in this part (where the bevel meets the central line of the ventral side)
in order to provide force and strength. The adze has been used, it shows microscars of impacts along the edge, but the use was short and not on very hard
materials.
!

The entire body of the artefacts shows erosion, weathering, the ridges

between scars were evened and angles were rounded. The patina and the
polishing are not evenly distributed. The edges show more pronounced
polishing at this distinct points all around the contour, more pronounced on the
proximal, rounded tip. The ridges forming the highest point of the biface (on its
ventral side) are as well polished. This polishing that can be observed on the
tool could be caused by hafting, especially by the direct contact with organic
materials included in the hafting procedure (vegetal fibres, sinew, leather) or by
the post-use friction of the artefact with soft organic materials during storage or
transportation (like leather bags).
!

Technologically speaking, only percussion flaking is identified. Alternate

flaking has been used during the thinning process. Scars formed a central
longitudinal ridge on the dorsal side, but are more invasive on the ventral. An
abundance of small step and hinge fracture scars can be observed close to the
edges all around the piece. The flaking was well-controlled and the preparation
of platforms seems evident. Isolated platforms can be inferred from the shape of
some flak scars during final thinning stages. Reduced platforms were probably
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employed for the retreat of the working edge and the creation of its beveled
concave shape.
2. ELONGATED, FICRON-LIKE BIFACIAL ADZE
Site: Dunas de Milpa Grande
Date of discovery: 04-Jan-2011, on the surface
Locality: F056
Inventory number: 5600
Status: complete artefact, possibly Clear Fork Gouge type
Raw material: light grey basalt
Cortex: no cortex
Blank: large flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 103.7
Maximum width (ca. 2.3 cm above the distal end): 50.8
Width at 1/2 long axis: 44
Basal width (length of the working/distal edge): 40
Arch of the proximal end:
Thickness at 1/2 long axis: 21.1
Maximum thickness (ca. 31 cm from distal): 23.1
Weight: 105.9 g.
Biface ratios:
1) Location of maximum width: 4.50
2) Roundness of edges: 0.86
3) Index of pointedness: 0.62
4) Elongation index: 2.05 (>1.5 = elongated)
5) Flatness ratio: 2.19 (<2.1 = thick)
Description and analysis:
!

This artefact is an intact, large gouge or adze produced by direct

percussion flaking on a fairly large blank consisting of a light grey basalt flake.
Its shape is different from the previous one, as well as the source of the raw
material employed. This specimen is more elongated, a lacrimal shape or
ficron-like shape. Lateral edges are slightly curved, almost straight. The
proximal end is sharply pointed and the width of the working distal edge is also
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less than in the case of the previously described adze. It is more consistent with
the Clear Fork Gouge type described for the southern US and northern Mexico.
The distal end still conserves the striking platform (a faceted one) and that
allows us to identify the ventral and dorsal sides of the original blank.
!

The tool is bifacially worked, the flatness of the ventral side of the flake

disappeared and the resulting cross-section is biconvex, almost rhomboidal. No
traces or remanent cortex are present. Alternate flaking was the approach in
this case again and no retouch is visible. The plain of the biface forms certain
asymmetry between the dorsal and ventral halves; the dorsal is higher. A
sinuous central ridge is formed by flaking scars on the dorsal, through controlled
and steep flaking based on platform preparation. The ventral shows invasive
scars. The highest point corresponds to the distal third of the ventral side,
although the functionality would have demanded it to be on the opposite face.
Another high point is situated almost on the half of the longitudinal axis on the
dorsal side, on the central ridge; it is not an intentional or functional one, but a
stack that could not be removed in spite of repeated intents suggested by a
succession of step fractures. The working side is formed by that steep flaking
forming a shovel-like bevel. This time the steep plain goes into the dorsal face
of the piece. The working edge is lightly convex and, in front view, it describes a
curved line, almost an obtuse angle. There are signs of use on the crest of the
distal edge, but they are incipient. Discrete polish is visible as dark stains along
the edges, with predominance on the proximal tip, probably from friction with the
hafting materials.
3. SMALL BIFACIAL ADZE
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0183
Inventory number: 1925
Status: complete but worn out artefact
Raw material: dark grey almost black basalt
Cortex: no cortex
Blank: medium-sized flake
Dimensions (mm; grams):
619

Maximum length (longitudinal axis): 68.2
Maximum width (ca. 2.1 cm above the distal end): 48.0
Width at 1/2 long axis: 41.2
Basal width (length of the working/distal edge): 41.0
Arch of the proximal end:
Thickness at 1/2 long axis: 19.0
Maximum thickness (ca. 1.1 cm from distal): 20.0
Weight: 70.1 g.
Biface ratios:
1) Location of maximum width: 3.24
2) Roundness of edges: 0.85
3) Index of pointedness: 0.61
4) Elongation index: 1.42 (<1.5 = not elongated)
5) Flatness ratio: 2.4 (<2.5 = thick)
Description and analysis:
!

This adze has an ogival but almost ovoidal shape. Made on a thick fine-

grained dark basalt blank, the piece lost all the possible indicators of the original
flakeʼs ventral-dorsal features. The proximal end lost the original platform; it has
been flaked and thinned all around and it got a round shape with a very sharp
edge displaying significant polish presumably induced by the shaft. The crosssection is biconvex and it shows good symmetry between the two faces. One of
the faces has a sort of a sinuous longitudinal central ridge, suggesting that this
might be the dorsal side of the initial flake; the other face seems to present
more invasive scar pattern. The thinning has been obtained only by direct
percussion and the flake scars are more chaotic and less carefully obtained
than in the previous two specimens. Some of the scars show striations caused
by the behaviour of the energy in this type of raw material. The distal functional
bevel leans over the presumed ventral face and is steeper, or at least
apparently steeper than the other two cases due to a heavier use of this
specimen. The working edge is almost straight and disposed in an oblique
manner, due to its waste during the utilisation of the tool. Impact scars and step
fractures on the working surface indicate use on tough materials by repeated
hits. The entire surface is affected by patina, ridges are smoothed and present
certain polish. The artefact shows lateral asymmetry due to the use-wear of the
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distal edge and also due to a wide flake scar on a lateral edge apparently
caused by the employment of a wide and heavy platform.
4. PROXIMAL FRAGMENT OF ADZE
Site: Dunas de Milpa Grande
Date of discovery: 04-Jan-2011, on the surface
Locality: L0466
Inventory number: 5599
Status: Incomplete: proximal fragment
Raw material: dark grey almost black basalt
Cortex: no cortex
Blank: medium- to large-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 47.1
Maximum width (fracture plain): 43.3
Width at 1/2 long axis: N/A
Basal width (length of the working/distal edge): N/A
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness (edge of fracture plain): 13.5
Weight: 29.0 g.
Biface ratios: do not apply to fragments
Description and analysis:
!

This artefact is most likely the proximal end of a fairly thin bifacial adze

made out of fine-grained dark grey basalt. Nevertheless, it could also be a large
knife, but I tend to adopt the adze hypothesis. The specimen is much thinner
than the intact adzes presented above. It has been worked bifacially and it is
hard to tell between the two faces of the original blank. The same percussion
flaking approach is manifest in this piece as in the previous cases, but the flake
scars are worn out, smoothed, possibly due to the shaft. The fracture plain,
transversal and slightly diagonal, seems to indicate an end shock. The adze
could have broken during use.
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5. PROXIMAL FRAGMENT OF ADZE (RHYOLITE)
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0167
Inventory number: 1916
Status: Incomplete: proximal fragment
Raw material: brown yellowish medium-grained rhyolite
Cortex: no cortex
Blank: medium-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 42.5
Maximum width (fracture plain): 37.5
Width at 1/2 long axis: N/A
Basal width (length of the working/distal edge): N/A
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness (proximal third): 13.3
Thickness on the fracture plain: 9.4
Weight: 19.4 g.
Biface ratios: do not apply to fragments
Description and analysis:
!

The fragmentary adze has an almost triangular shape, pointed proximal

end which conserves traces of the original striking platform. The dorsal and
ventral faces still can be distinguished, with the first one being higher over the
bifaceʼs plain. The cross-section is biconvex, but the ventral side is quite flat, so
the aspect is rather plano-convex. This fragment reminds easily the shape of an
adze, so I am sure it was part of one. The material is not of high quality, flake
scars are difuse, but alternate flaking is visible. The highest point visible on the
fragment is a stack that remained on the central axis and could not be removed,
as indicated by repeated blows that ended in step fractures. The fracture that
broke the piece is disposed in diagonal over the artefactʼs transversal axis and it
was the effect of an end shock, suggesting breakage in use.
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6. FRAGMENTED CRESCENT-LIKE BIFACE
Site: Dunas de Milpa Grande
Date of discovery: 12-Aug-2010, on the surface
Locality: L0256
Inventory number: 1943
Status: Incomplete, fragment
Raw material: grey-blueish argylite/limestone
Cortex: secondary cortex formed by weathering
Blank: small to medium flake or blade
Dimensions (mm; grams):
Maximum length (longitudinal axis): 47.5
Maximum width (fracture plain): 22.3
Width at 1/2 long axis: N/A
Basal width (length of the working/distal edge): N/A
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness: 7.8
Thickness on the fracture plain: 4.7
Weight: 6.2 g.
Biface ratios: do not apply to fragments
Description and analysis:
!

This fragmented artefact seems to be the half of a crescent. The crescent

seems to have broken recently (fresh fracture) close to the inflexion point of its
curved contour. The original item probably had twice this size and the missing
part was a mirror expression of the fragment I have. The crescents are a
peculiar class of lithic artefacts associated with ancient times of human
occupation in North America and they were probably knives used for some
specific purposes in which a curved blade was required. This specimen clearly
shows that both edges were prepared for cutting by careful flaking and pressure
retouch, but the concave edge was the one to be used more: in this case, the
edge is dull, worn out, showing indications of use. The original blank has been
heavily modified during the biface thinning process. The bifaceʼs plain
establishes a perfect symmetry between the two faces of the piece. The back of
the crescent (its convex edge) is more pronounced. The edge is still sharp here,
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with very few micro-scars probably produced during the few occasions the
artefactʼs use relied on this part. The concave edge is only slightly curved and it
actually looks rather straight. The indications of heavier use are more evident
for this area. A closer look at the conserved tip (which is fairly pointy) suggest
that there could be residues of the original striking platform of the blank. Fine
hinge and step fractures concentrate along the contour, relating to the final
finish and final shaping of the artefact. The crescent was originally grey-blueish
in colour, and that can be seen in the fracture; the yellowish varnish it displays
today is a patina probably formed by prolonged exposure of the artefact to
soaked conditions or to raising water tables containing high amounts of iron.
7. FRAGMENT OF THIN RHYOLITE BIFACE
Site: Dunas de Milpa Grande
Date of discovery: 21-Aug-2010, on the surface
Locality: L0384
Inventory number: 1964
Status: Incomplete: proximal fragment
Raw material: dark brown rhyolite
Cortex: no cortex
Blank: medium-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 36
Maximum width (fracture plain): 37.1
Width at 1/2 long axis: N/A
Basal width (length of the working/distal edge): N/A
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness (proximal third): 8.3
Thickness on the fracture plain: 6.8
Weight: 10.9 g.
Biface ratios: do not apply to fragments
Description and analysis:
!

This fragmented lithic artefact is a very fine thin biface. It is probably the

proximal end of a knife or projectile point. The shape of the whole artefact
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cannot be deduced from this fragment and it could also have been part of a
bipointed or stemmed biface. It is carefully flaked in fine-grained dark brown and
black mottled rhyolite. The fracture is old and it looks like a combination of
ʻperverseʼ fracture and a bending one. The artefactʼs surface has been
smoothed by weathering and is covered in shinny patina polish. The bifaceʼs
plain is carefully drawn and there is relative symmetry between the faces. Only
direct percussion flaking can be identified, inclusively for the retouch. The
flaking is very well controlled and consistent over the artefact. Scars are
disposed in an oblique manner, in relation to the longitudinal axis. The raw
material and the flaking technique are the same like for the Lerma-like biface to
be described next and I think they are contemporary and forming part of the
same cultural assemblage.
8. LAUREAL “LERMA-LIKE” BLACK BASALT/RHYOLITE PROJECTILE
POINT
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0174
Inventory number: 1921
Status: Complete artefact, only small fragment of distal tip missing
Raw material: fine-grained black basalt or rhyolite
Cortex: no cortex
Blank: small- to medium-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 58.5
Maximum width: 24
Width at 1/2 long axis: 23.3
Basal width: N/A
Arch of the proximal end:
Thickness at 1/2 long axis: 9
Maximum thickness: 9.4
Thickness on the fracture plain (distal tip): 3.5
Weight: 13.8 g.
Biface ratios:
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1) Location of maximum width: 2.34
2) Roundness of edges: 0.97
3) Index of pointedness: 0.76
4) Elongation index: 2.43 (>1.5 = elongated)
5) Flatness ratio: 2.55 (>2.5 = flat)
Description and analysis:
!

The artefact is a very well-made bifacial projectile point, elaborated on a

black fine-grained basalt blank; it could also be classified as rhyolite but for this
particular specimen, due to the apparent lack of crystals typical for rhyolites I
classify it as basalt, although it is quite similar to the raw material of the
previously described object. The artefact has a leaf shape, very symmetrical on
both axis and it could be define as a ʻLermaʼ or Lerma-like point. It is bipointed
but not properly speaking ʻlaureal-leafʼ-shaped; this is because the proximal end
is slightly more rounded and blunt in comparison to the distal tip which is
sharper and more pointy. The distal tip has broken, presumably an impact
fracture. The edged are convex and the inflexion point is situated below the 1/2
value of the long axis, at 24 mm from the proximal end. That makes it a leafshaped artefact and not really a laureal-leaf one. In consequence, it presents
slight proximal-distal asymmetry, but the dorsal-ventral symmetry is almost
perfect, with a well-controlled (but not perfect) biface plain. The maximum
thickness is situated towards the distal end, probably due to difficulties in
thinning that part of the biface, although the effect is not negative for the itemʼs
functionality. The sharp edges show alternate flaking. The retouch visible
especially towards the distal tip was also made by direct percussion with small
hammerstone; no sings of proper pressure-flaking retouch can be observed.
Like in the case of the fragmented biface above, the flake scars run in sharp
angle (in diagonal) in relation to the longitudinal axis. This oblique parallel
flaking is well spaced, well controlled and the scars meet along the central ridge
and slightly overlap, alternating. The use of prepared platforms is evident from
the shape and distribution of flake scars. The artefact has acquired a relatively
uniform patina looking like a shinny varnish. I consider it as a proper Lerma
biface.
9. LARGE, OVOID LIMESTONE BIFACE
Site: Dunas de Milpa Grande
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Date of discovery: 11-Aug-2010, on the surface
Locality: L0200
Inventory number: 1932
Status: Complete artefact, but fractured in half (recent fracture)
Raw material: grey-blueish argylite (hardened limestone)
Cortex: small stain of reddish-brown cortex close to the proximal end on one
face
Blank: medium- to large-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 118
Maximum width: 56
Width at 1/2 long axis: 54.4
Basal width: N/A
Arch of the proximal end:
Thickness at 1/2 long axis: 14.2
Maximum thickness: 14.2
Thickness on the fracture plain (transversal): 12
Weight: 112.8 g.
Biface ratios:
1) Location of maximum width: 2.8
2) Roundness of edges: 0.97
3) Index of pointedness: 0.78
4) Elongation index: 2.1 (>1.5 = elongated)
5) Flatness ratio: 3.94 (>2.5 = flat)
Description and analysis:
!

This is the largest biface discovered at Dunas and also the largest

finished lithic artefacts in the projectʼs inventory. It is a complete biface,
unfortunately broken in two equal halves in recent times; when discovered on
surface, the fracture looked very fresh and the two fragments were found laying
5 m apart. The biface is a broad, ovoid knife-like artefact, with smoothly running
contour around the convex edges, the rounded base and ogival distal tip. The
base has an apparent concave aspect given by a small notch; that is not an
intentional attribute, but a collapse of the edge either caused during the
sharping/thinning of the base or by pressure inside the shaft, so it is not a
typological feature. The raw material is indurated limestone or grey-blueish
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argylite, fine-grained and of relatively good isotropic properties. Nevertheless,
the flaking behaviour of the material and its soft properties reflect into the
distribution and aspect of the scars, the collapse of platforms and some step
fractures; nevertheless, the knapper performed a very good and well-controlled
flaking on this difficult material and, in my opinion, it looks that the ancient
knapper was used to employ chert and hard materials, although he adapted
well to this specific and locally abundant raw material. The presence of a stain
of cortex along the central longitudinal axis close to the proximal end indicates
the dorsal side of the original blank and allows to identify the typical raw
material in the region, this blueish limestone covered by this light brown cortex.
A large cleavage extends over the entire proximal half on the ventral side. This
cleavage probably occurred during the thinning process. Its flatness was
partially corrected by a few flakes in the lower part of the piece, but it also must
have eased the hafting. The cross-section of the biface is bi-convex, and almost
plano-convex in the proximal half. Only direct percussion flaking is visible
around the artefact; no pressure flaking is manifested. Essentially, the same
flaking techniques are represented here like in the two basalt artefacts
described above. That well-spaced and well-controlled oblique flaking in the
distal half is very clear, again, on the ventral side and towards the distal tip. It
certainly has to do with moving the bifaceʼs plain towards the dorsal face in
order to maintain symmetry and with the formation of the pointy tip. The
knapper probably employed prepared, isolated platforms. A curious small stack
remained unremoved on the ventral side of the proximal end, almost on the
edge, in spite of repeated blows meant to remove it and reflected in several
overlapping step fractures. The biface shows certain polishing along the edges,
stronger on the distal tip, as well as on the ridges between flaking scars.
10. LIMESTONE REWORKED PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0196
Inventory number: 1929
Status: Complete artefact, reworked biface
Raw material: grey-blueish argylite / indurated limestone
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Cortex: no cortex visible
Blank: small- to medium-sized flake
Dimensions (mm; grams):
Maximum length (longitudinal axis): 56.5
Maximum width: 39
Width at 1/2 long axis: 36.6
Basal width: 33
Arch of the proximal end:
Thickness at 1/2 long axis: 9.5
Maximum thickness: 9.5
Basal thickness: 4.9
Weight: 25.7 g.
Biface ratios:
1) Location of maximum width: 3.76
2) Roundness of edges: 0.93
3) Index of pointedness: 0.58
4) Elongation index: 1.44 (>1.5 = not elongated)
5) Flatness ratio: 4.1 (>2.5 = flat)
Description and analysis:
!

This interesting artefact is a biface which well could have been either a

knife or a projectile point but it is clear that it is the reworked form of a previous
longer artefact modified due to fracture or maybe due to resharpening needs. It
has almost a pentagonal shape, a sort of ogival contour. Both edges are
convex, but one presents a smooth inflexion point, while the other one an
angular intersection point, giving that pentagonal shape. The base is straight
and it forms almost 90º angles with the edges. The edges of the original shape
were straight and parallel and this is how they remain for the proximal half of the
biface. The curvature (the inflexion-intersection points) of the edges occur at ca.
35 mm from the base, well towards the distal tip. The base rests on a natural
bevel which must have been part of the original core. On only one side the base
has been thinned by a succession of 4-5 parallel flake scars, well-spaced and
increasing in size from left to right. The bevelʼs surface was used as platform for
these flakes; they seem to be pressure flakes. Their function is to thin the
basem sharpen it and maybe to correct aspects of the base caused by an older
o a failed fluting. The biface was probably fluted in its original form. This can be
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observed on this face where the basal thinning appear, running across the
possible previous fluting channel. The artefact could have been a Clovis biface,
fluted on only one side and then reworked, resharpened into a smaller,
pentagonal point. I can see indication of careful platform preparation; wide and
expanding flake scars starting in a very narrow point on the edge indicate the
use of isolated platforms. The scars are more invasive across the artefactʼs
faces. They do not stop in the middle to join forming a central ridge; they rather
overlap, alternate and run across most of the pieceʼs surface; the use of
intentional overshots is probable for the earlier stages of thinning of this
specimen. The oblique flaking is present again in the reworked area closer to
the distal tip. The artefact shows certain polish on the edges and on the ridges
between flaking scars.
11. FRAGMENT OF CONCAVE-BASED LIMESTONE PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 05-Jan-2011, on the surface
Locality: L0196
Inventory number: 5601
Status: Incomplete artefact, basal fragment
Raw material: fine-grained grey-blueish argylite / indurated limestone
Cortex: no cortex
Blank: small- to medium-sized flake
Dimensions (mm; grams):
Conserved length (longitudinal axis): 27.3
Maximum width: 33
Width at 1/2 long axis: N/A
Basal width: 31
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness: 6.3
Thickness on the fracture plain (distal tip): 5.1
Weight: 4 g.
Biface ratios: do not apply to fragments
Description and analysis:
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!

This artefact is the basal fragment of an indented-based projectile point,

bifacially thinned on a small limestone flake. The raw material is the same as for
the reworked pentagonal point and the large biface described above. A
transversal, oblique fracture runs at sharp angle with the long axis. The
residues of the edges show slightly convex contour. The base is concave but
not too deep, about 2 mm behind the line that connects the two corners of the
base. No indication of pressure flaking is present. A possible flute is visible on
one of the sides. Its contour could be defined by the ridges formed between the
marginal retouch scar flakes and the shape of the flute, which is obliterated by
posterior flakes coming from the base.
12. WHITE QUARTZITE BASAL FRAGMENT OF FOLIACEOUS
“PLAINVIEW-LIKE” PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 21-Aug-2010, on the surface
Locality: L0392
Inventory number: 1972
Status: Basal-medial fragment
Raw material: milky white quartzite
Cortex: no cortex
Blank: small- to medium-sized flake
Dimensions (mm; grams):
Conserved length (longitudinal axis): 30.3
Maximum width: 21.8
Width at 1/2 long axis: N/A
Basal width: 20
Arch of the proximal end:
Thickness at 1/2 long axis: N/A
Maximum thickness: 9.2
Thickness on the fracture plain: 6.8
Depth of the basal concavity: 4.5
Weight: 5.8 g.
Biface ratios: do not apply to fragments
Description and analysis:
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!

This is the basal fragment of a “white chert” (actually quartzite) Plainview

projectile point, distinctive by its shape and by its particularly deep concave
base. It was broke by a bending fracture that runs transversally perpendicular
on the long axis. The base probably returned to the huntersʼ camp still attached
to its shaft after being broken in action. The lateral edges of the piece are
straight and parellel, the base is deeply indented and the resulting barbs are
pointy, sharp, descending in parallel. The retouch by pressure seems to be
used only inside the baseʼs concavity. On one of the faces, careful oblique
flaking is visible, but the flakes starting from both edges run in the same
direction, showing that the artefact was turned over in the knapperʼs hand
during the finishing process. The biface is relatively thin from the point of view of
the relationship between its formal values and it only has one stack remaining
un-removed on one side closer to the base. No patina is clearly visible on the
artefactʼs surface.
13. GREY CHERT STEMMED PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0157
Inventory number: 1910
Status: Almost complete artefact; small fragments of distal tip and stem tip
missing, by impact sock
Raw material: fine-grained grey chert
Cortex: no cortex
Blank: small-sized flake
Dimensions (mm; grams):
Conserved length (longitudinal axis): 40
Maximum width: 23.8
Width at 1/2 long axis: N/A
Basal width (end of stem): 7.4
Thickness at 1/2 long axis: N/A
Maximum thickness: 5.9
Thickness on the fracture plain (distal tip): 3.3
Weight: 5.8 g.
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Biface ratios: distal tip missing, ratios do not apply in totality
1) Location of maximum width: 1.73
2) Roundness of edges: N/A
3) Index of pointedness: N/A
4) Elongation index: 1.68 (>1.5 = elongated)
5) Flatness ratio: 4.03 (>2.5 = flat)
Description and analysis:
!

This small projectile point is, technologically, the exponent of an

interesting approach. The artefact is a stemmed proyectile point with a
triangular contracting stem, probably being a Langtry type. The body is almost
triangular, the edges are just slightly convex and it forms shoulders at the
intersection points with the stem; the stemʼs edges are straight. Both distal and
proximal tips are missing, the distal one showing a bending fracture. The two
faces of the point are differently approached. In fact, the artefact turns out to be
a unifacial point. One of the faces is completely covered in very fine and flake
scars showing a real insistence in working that side. The other face lacks any
thinning work and still conserves the original flake scars running over the dorsal
side of the original blank. The disposition and direction of the flakes here seems
to suggest that the original platform was at the tip of the stem; the unworked
face was originally the dorsal side. I cannot interpret why the knapper did not
even the surface of the other side too, as the point was clearly used as it is.
Probably the artefact looked sufficiently symmetrical for its purposes that way
and no further concern was requiered. The point shows no patina and by its
typology, the raw material and its technological attributes, it clearly does not
form part of the rest of traditions reflected in the lithic material described above.
14. LIMESTONE THIN OVAL BIFACE (PREFORM?)
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0180
Inventory number: 1924
Status: Apparently, a complete artefact, a plain biface preform abandoned
during the reduction process
Raw material: dark grey, blackish limestone
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Cortex: no cortex
Blank: Dimensions (mm; grams):
Length (longitudinal axis): 73.4
Maximum width: 39.4
Width at 1/2 long axis: 37.8
Basal width (end of stem): N/A
Thickness at 1/2 long axis: 11.5
Maximum thickness: 14.3
Thickness on the fracture plain (distal tip): N/A
Weight: - g (not measured)
Biface ratios:
1) Location of maximum width: 1.41
2) Roundness of edges: 0.95
3) Index of pointedness: 1.45
4) Elongation index: 1.86 (>1.5 = elongated)
5) Flatness ratio: 2.75 (>2.5 = flat)
Description and analysis:
!

This artefacts is most likely a biface preform manufactured on a flake,

abandoned after many errors manifested in hinge fractures and the collapse of
a portion of the edge following several failed attempts to remove a stack on the
dorsal face of the blank. Only direct percussion is noted. The preform is fairly
thin and it was probably meant to create a projectile point.
15. TEAR-DROP-SHAPED BIFACIAL PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: F055
Inventory number: 1930
Status: Complete projectile point
Raw material: dark grey, black, fine-grained limestone (silicified limestone?)
Cortex: no cortex
Blank: blade-like flake?
Dimensions (mm; grams):
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Length (longitudinal axis): 57.7
Maximum width: 26.4
Width at 1/2 long axis: 22.2
Basal width: N/A
Thickness at 1/2 long axis: 6.6
Maximum thickness: 7
Thickness on the fracture plain (distal tip): 1.7
Weight: - g (not measured)
Biface ratios:
1) Location of maximum width: 1.37
2) Roundness of edges: 0.84
3) Index of pointedness: 0.98
4) Elongation index: 2.18 (>1.5 = elongated)
5) Flatness ratio: 3.77 (>2.5 = flat)
Description and analysis:
!

This thin, well-made projectile point has a lacrimal or tear-drop shape

and is remarkably symmetrical and balanced. The biconvex section shows a bit
more mass and thickness towards the distal, sharp end, providing balance and
strength. The main flaking technique was direct percussion, with careful oblique
flaking, very similar in technology with the Lermoid biface described above.
Pressure flaking was employed all around the contours for the final shaping and
for sharpening the edges. The pressure flaking is alternating bifacial, marking a
zig-zag-like shape. The distal end is extremely pointed and sharp, with a tiny
fracture that removed the very tip of the point, probably by impact or by postdepositional damage; however, only about 2 mm seem to be missing. The distal
end is rounded. The base was thinned and sharpened. The faces are flattened,
no central ridge is present on the longitudinal axis.
16. FRAGMENTED STEMMED PROJECTILE POINT
Site: Dunas de Milpa Grande
Date of discovery: 21-Aug-2010, on the surface
Locality: L0391
Inventory number: 1971
Status: the body of a fragmented stemmed projectile point; the stem is missing
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Raw material: greenish grey silicified limestone (aproximate: 2.5Y 4/2)
Cortex: no cortex
Blank: flake
Dimensions (mm; grams):
Conserved length (longitudinal axis): 44
Maximum width: 20.1
Width at 1/2 long axis: N/A
Basal width (end of stem): N/A
Thickness at 1/2 long axis: N/A
Maximum thickness: 7
Thickness on the fracture plain (stem fracture): 5.4
Weight: - g (not measured)
Biface ratios: not measured, as it is a fragmented piece
Description and analysis:
!

This is the blade of a stemmed projectile point whose stem was fractured

and removed exactly at the union with the pointʼs body. The concave fracture
plain indicates that the point did not brake by bending in the shaft, but rather by
some sort of impact on the longitudinal axis absorbed by that weak point. The
blade is triangular, with slightly convex edges converging in a pointed distal end
that conserved intact. The main technique is direct percussion flaking, but the
pressure flaking looks consistent all around the piece. This finish gives the point
a slightly serrated aspect. Small diverging ears are visible at the base of the
body, above the stem.
17. FRAGMENTED SQUARED BIFACE ADZE OF BLACK BASALT
Site: Dunas de Milpa Grande
Date of discovery: 21-April-2013, on the surface
Locality: not recorded
Inventory number: not inventoried yet
Status: the distal fragment of a curious squared-shaped adze
Raw material: black fine-grained basalt
Cortex: no cortex
Blank: thick large flake
Dimensions (mm; grams):
636

Conserved length (longitudinal axis): 72
Maximum width: 48.5
Width at 1/2 long axis: N/A
Basal width: N/A
Thickness at 1/2 long axis: N/A
Maximum thickness: 17.4
Thickness on the fracture plain: 13
Weight: - g (not measured)
Biface ratios: not calculated, it is a fragmetary piece
Description and analysis:
!
This adze was discovered during the final stages of writing of this
doctoral thesis and it was included as a relevant artefact in the last moment. It
was found in the central sector of Dunas, during a special visit paid at the site in
the company of Dr. Rafael Suárez , renowned Paleoamerican archaeologist
from Uruguay. It is clearly an adze, but it differs greatly from the other adzes
documented at the site. It is shaped in a squared form, not ficron-like as usually
seen in the other specimens. The distal end is lineal, straight, joining in right
angles with the straight, parallel sides. The flaking is bifacial, but more insistent
on the dorsal side of the thick blank. No pressure flaking was employed. The
ventral side only has a few flaking scars. However, the knapper masterfully
removed a large flake from the ventral side, towards the distal end, giving the
adze the required curvature towards the ventral side. Steep flaking on the distal
edge provided the working surface, likely for woodworking. Impact traces and
scars on the functional distal edge indicate that the adze was used. The piece
broke transversally, apparently from an impact on one side, perhaps related to
mechanics involving the shaft.
18. BLACK CHERT DIAMOND-SHAPED BIFACE PREFORM
Site: Dunas de Milpa Grande
Date of discovery: 04-Oct-2011, on the surface
Locality: no locality recorded
Inventory number: 6166
Status: Intact preform, abandoned during the manufacturing process
Raw material: Impure dark-grey/dark brown/blackish chert
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Cortex: cortex intrusions are visible on both faces
Blank: thin flake
Dimensions (mm; grams):
Length (longitudinal axis): 54.5
Maximum width: 36
Width at 1/2 long axis: 36
Basal width (end of stem): N/A
Thickness at 1/2 long axis: 10.2
Maximum thickness: 10.5
Weight: - g (not measured)
Biface ratios: not calculated, irrelevant, as it is an abandoned preform
Description and analysis:
!

This is the discarded preform of a thin biface, probably a projectile point.

It is rhomboidal or diamond-shaped, made of poor quality dark-coloured chert
with abundant impurities. Hinge fractures on both faces indicate failed attempts
to remove central stacks. Only direct percussion flaking is evident.
19. FRAGMENT OF LIMESTONE PATINATED OVAL BIFACE
Site: Dunas de Milpa Grande
Date of discovery: 12-Aug-2010, on the surface
Locality: L0233
Inventory number: 1940
Status: Fragmented; the half of an ovoid biface preform
Raw material: Limestone, covered in iron-rich reddish patina
Cortex: no cortex
Blank: large flake
Dimensions (mm; grams):
Length (longitudinal axis): 77.8
Maximum conserved width: 22
Width at 1/2 long axis: N/A
Basal width (end of stem): N/A
Thickness at 1/2 long axis: N/A
Maximum thickness: 14.4
Thickness on the fracture plain (lateral): 15
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Weight: - g (not measured)
Biface ratios: not measured, irrelevant
Description and analysis:
!

This piece is a dubious flaked stone artefact. It is clearly a large flake that

broke in half, longitudinally, apparently with a ʻperverseʼ fracture caused during
the thinning process. The bifacial reduction is incipient. The blank conserves its
wide, unprepared platform and the impact bulb on the ventral face. The flaking
scars it bears were clearly made on the already extracted flake, they are not
scars from previous extractions from the core. The fracture originated in an
impact applied at the distal end of the flake during the reduction process. The
conserved edge presents micro-flaking and it became dull, so it is possible it
was used as cutting tool after the fragmentation.
20. BURNED RHYOLITE BIFACE PREFORM
Site: Dunas de Milpa Grande
Date of discovery: 12-Aug-2010, on the surface
Locality: L0267
Inventory number: 1944
Status: Fragmented and burned biface preform
Raw material: reddish brown rhyolite
Cortex: no cortex
Blank: nodule?
Dimensions (mm; grams):
Length (longitudinal axis): 62
Maximum width: 28.8
Width at 1/2 long axis: N/A
Basal width: N/A
Thickness at 1/2 long axis: N/A
Maximum thickness: 14.8
Thickness on the fracture plain (lateral): 14
Weight: - g (not measured)
Biface ratios: not calculated, irrelevant, as it is an abandoned and damaged
preform
Description and analysis:
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!

This failed bifacial artefact is made of the same raw material as the

majority of the debitage present on the surface of Dunas: the brown reddish
rhyolite. This specimen was exposed to fire and that caused the longitudinal
fracture. The preform, with pronounced biconvex section, was discarded in
advance stage of reduction. Possibly, it was a failed procedure of heat
treatment for enhancing flaking properties of the stone.
21. PROXIMAL FRAGMENT OF LARGE SANDSTONE FLAKE
Site: Dunas de Milpa Grande
Date of discovery: 11-Aug-2010, on the surface
Locality: L0195
Inventory number: 1927
Status: Proximal fragment of primary flake
Raw material: dark brown sandstone, weathered
Cortex: cortex all over the dorsal side
Blank: Dimensions (mm; grams):
Conserved length (longitudinal axis): 67
Maximum width: 51.2
Width at 1/2 long axis: N/A
Thickness at 1/2 long axis: N/A
Maximum thickness: 21.2
Thickness on the fracture plain: 19.6
Weight: - g (not measured)
Biface ratios: not measured.
Description and analysis:!
!

This is simply a large primary flake, without any bifacial or unifacial

reduction work on it. Its relevance resides in the fact that this is the only
sandstone object at the site and it was extracted from a fairly large nodule
covered by a calcium carbonate cortex. This blade-like flake was probably
prepared as a blank for the manufacture of a bifacial artefact.
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APPENDIX 12
DUNAS DE MILPA GRANDE. Description and analysis of “dark
industry” coarse material

LIMESTONE
1. HAMMERSTONE
Locality: L0468
Inventory no.: 3780
(mm, grams)
Max. length: 90.7
Max width: 66
Max thickness: 46
Weight: 371.0 gr.
!
The object is clearly a hammer-stone employed for providing impacts on
hard materials and it was probably used in flaking lithics. It has an ovoid,
roughly triangular or pyramidal shape. Its cross-section is triangular. The pointy
end was used to be hold in the hand; the broader end was the functional one
and the use left clear marks on this part of the object in the form of overlapping
impact scars and step and hinge fractures. The entire surface has been
chemically weathered.
2. CORE-ON-FLAKE (or abandoned preform?)
Locality: L0466
Inventory no.: 3778
(mm, grams)
Max. length: 97
Max. width: 58.5
Max. thickness: 32.3
Weight: 199.1 gr.
!
This is a large and thick limestone tertiary flake posteriorly used as a
core for the extraction of smaller flakes. The original flake presents a flat and
wide, lipped platform. Old flake scars on the dorsal side of the flake are
obliterated by erosion. Looking at its ventral side, only the right edge was clearly
utilised as platform for flake extraction. The resulting flake scars are short and
wide. They could not be meant for artefact elaboration. It is possible that they
were only the initial stage of a biface reduction process, but the work was
abandoned. In this case, the artefact is not a core, but a discarded preform.
3. MODIFIED FLAKE (scraper?)
Locality: L0827
Inventory no.: 5602
(mm, grams)
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Max. length: 63.5
Max. width: 72.4
Max. thickness: 17.6
Weight: 96.3
!
This is a tertiary flake obtained from a limestone core. The large white
stain it presents on the right proximal side of its dorsal face is not a cortex, but a
later carbonate concretion. The flake has been modified, being transformed into
a circular artefact by marginal retouch. The resulting scraper has clear
indications to have been used as such: microflakes caused by friction, as well
as substantial polish manifested especially in a specific portion of the edge, on
an extension of 29 mm.
4. FLAKE (blank)
Locality: L0383
Inventory no.: 1962
(mm, grams)
Max. length: 67
Max. width: 61
Max. thickness: 19.3
Weight: 67.5
!
This is just a tertiary thick flake of limestone conserving its platform (flat,
triangular, without preparation) and all its basic attributes, without modification.
The reason to include it here is because it is the only debitage piece of
limestone presenting this size, so I consider it as a blank meant to be used for
biface reduction.

CHERT
!
The material presented in this section is meant to reflect raw material
variety and incipient phases of biface reduction. The specimens are not finished
artefacts, but preliminary stages of artefact elaboration. They are not included in
the general debitage category because they represent non-typical raw material
categories which are not reflected in the debitage classes established for the
site.
5. DISCARDED NODULE
Locality: L0183
Inventory no.: 1926
(mm, grams)
Max. length: 78.2
Max. width: 58.7
Max. thickness: 27
Weight: 139.0 gr.
!
This is a tabular nodule of fine-grained brown banded chert, discarded in
early stages of knapping. It still conserves cortex on about a third of its surface.
It shows irregular and chaotic bifacial flaking, probably the work of a non-expert.
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Strong blows, deep step fractures and short and wide scars show lack of
strategy and deficient preparation of platforms. The work was abandoned due to
the mistakes committed during the reduction process.
6. RE-USED PREFORM
Locality: L0200
Inventory no.: 5405
(mm, grams)
Max. length: 56
Max. width: 51
Max. thickness: 24.3
Weight: 52.8 gr.
!
The artefact is a dark brown chert biface preform. Rather than a flake,
the blank was probably a small ovoidal nodule, which are very common in the
area. It has an almost triangular shape and a biconvex cross-section. The piece
remained in middle stages of the reduction process. The cortex has been
completely removed and the blank was roughly shaped. Biface work is
consistent all around the preform. The bifaceʼs plain is not corrected yet. One
edge of the artefact (the base of the preform) shows more insistent work. This
edge is straight, it shows a controlled plain and it presents bifacial percussion
retouch. It seems that the preform has actually been used as a scraper, using
this edge as the distal functional part of a scrapping tool. Indicators of pressure
and impacts on this edge and on adjacent corners speak of its improvised
functionality.
7. EXHAUSTED/ABANDONED CORE
Locality: L0180
Inventory: 5401
(mm, grams)
Max. length: 52
Max. width: 54.4
Max. thickness: 33.4
Weight: 76.2
!
The identity of this artefact is unclear. It can be interpreted as an
abandoned core or a failed intent to reduce a nodule bifacially. It still keeps part
of the cortex on one of its faces. A large flake scar formed a flat surface used as
platform for the later stage flake extractions before being discarded. The
artefact has a roughly conical shape, a triangular lateral view and irregular
biconvex cross-section. It is a fine-grained brown chert which is not represented
in the debitage collection of the site.
8. ABANDONED NODULE
Locality: L0173
Inventory no.: 1919
(mm, grams)
Max. length: 48
Max. width: 40
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Max. thickness: 19.7
Weight: 45.4 gr.
!
The piece was a small ovoidal grey-brown chert nodule, a raw material
type not represented in the diagnostic inventory of the site. Parts of the yellowbrown cortex are still present on one side. The piece was abandoned during
early stages of biface reduction, as the nodule was meant as a blank for a
biface. The flaking pattern does not look consistent but rather improvised.
Probably, the knapper could not solve the problems appeared during the
reduction and discarded the artefact.

RHYOLITE
!
The three artefacts presented here are all cores made out of three
different types of coarse rhyolites.
9. RE-USED RHYOLITE CORE A
Locality: L0167
Inventory no.: 1914
(mm, grams)
Max. length: 60
Max. width: 51
Max. thickness: 31.7
Weight: 121.6 gr.
!
The raw material of this artefact is the same as the one represented in
the RRh (dark reddish rhyolite) category. It comes from a globular rhyolite
nodule, conserving parts of the cortex. It presents unevenly distributed patina
and the weathering affected the visibility of flake scars. It could have been
under the effect of fire for not prolonged period of time. The interesting detail of
this artefact is that it has been used for providing impacts. An area or 23.5 mm
long on one edge of the abandoned core presents the characteristic scars of
repeated impacts on the same spot. They do not come from failed flaking or
platform collapse; this is rather an indicator of re-use.
10. POLYHEDRAL QUARTZ-RICH CORE B
Locality: L0167
Inventory no.: 1915
(mm, grams)
Max. length: 60.5
Max. width: 49.2
Max. thickness: 44.6
Weight: 191.9 gr.
!
The piece could well be taken for a natural rock. Heat-treated or exposed
to fire under natural circumstance, the specimen is in fact an artefact, a rounded
core obtained by the decortication of a globular purple quartz-rich rhyolite. Only
one small (15x6 mm) cortex stain survived. The flake scars surround the entire
piece, giving it a complex polyhedral shape. I my opinion the anthropic origin of
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the flaking is obvious and natural conditions could have hardly produced this
pattern. The way they relate and overlap looks intentional. The coarse-grained
material and its poor isotropic properties did not allow a better achievement.
The core was probably used for the extraction of flakes for the elaboration of
small artefacts.
11. DISCOIDAL CORE C
Locality: L0255
Inventory no.: 3147
(mm, grams)
Max. length: 60.7
Max. width: 55.4
Max. thickness: 33.1
Weight: 157.7 gr.
!
This is an incipient abandoned discoidal core of inverted plano-convex
cross-section, with the upper flattened part being a platform obtained by the
extraction of at least two larger flakes from a globular brown-purple rhyolite
nodule. Cortex still exists on most part of the artefacts and the work was
abandoned in early stages of reduction. Five or six flakes were extracted
around the circular contour employing the obtained platform on top. The
obtained flakes are very short and small, suggesting that the intentions were
probably not to obtain blanks for smaller artefacts, but to set up a blank for
biface reduction. This is also supported by the fact that on a small point of the
edge, between two flake scars, the knapper prepared a faceted platform in
order to extract a flake from the platformʼs surface. This never happened. The
rock was burned and it presents a shiny varnish all over its surface.

QUARTZITE
12. TABULAR CORE WITH CUTTING EDGE
Locality: L0465
Inventory no.: 3776
(mm, grams)
Max. length: 87
Max. width: 67.6
Max. thickness: 16.4
Weight: 96.5
!
This is a thin tabular quartzite nodule that received a sharp cutting edge
on two of its sides. Cortex is still present on more that 3/4 of the surface. At a
first glance, the artefact looks simply like a normal tabular, angular nodule that
received initial treatment for biface thinning. The wide and long scars in one
portion seem to support it. Nevertheless, most of the flakes along the resulting
edge are meant to be short. The knapper did not insist in obtaining invading
flakes to remove cortex from the faces; that person rather searched for
obtaining the sharp edge. In these conditions, I can consider the object as a
chopping tool, a sort of improvised knife. The edge is still very sharp and does
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not seem to have been exposed to use, or at least not enough use to turn the
edge blunt and leave use-wear indicators.
13. BURNED BIFACE PREFORM
Locality: L0467
Inventory no.: 3779
(mm, grams)
Max. length: 80
Max. width: 65.4
Max. thickness: 27.8
Weight: 105.5 gr.
!
This artefact is an ovoid, tear-shaped quartzite biface heavily damaged
by fire. The heat treatment (probably occurred after the elaboration of the
artefact and without any relationship to the knapping process) changed the
colour of the material (originally a white-pinkish quartzite), removed a third of its
volume and provided a particular shiny varnish to the piece. The biface was
thick, with a biconvex cross-section and a well-controlled biface plain. Wellspaced and large flake scars are visible along the edges. The alternate flaking
is indicated by the typical sinuous, zig-zagged shape of the edge.
-- ♢♢♢ --
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APPENDIX 13
DUNAS DE MILPA GRANDE.
Analysis of the “dark industry” debitage

!

The study of debitage, preforms and flaking materials (nodules, cores)

from Dunas de Milpa Grande does not lead to coherent conclusions so far. All
the material is from the surface, affected by the formation-transformation
processes, reduced by modern human intervention and biased by a series of
factors I cannot acknowledge entirely. As mentioned in the thesis, the debitage
seems to tell a different story than the tool assemblage. There are more types
of rock expressed in this component of the archaeological record than in the
inventory of finished artefacts on the surface of Dunas. It seems that tools made
of some of the materials were taken elsewhere or were extracted by posterior
looting. A few considerations about the flaked material from Dunasʼ surface are
made below.
1. The classification of raw materials as reflected in the flaking debris

Raw material

Code

Total of
flakes

With
artefact
functions

With
technological
attributes

Blade
indicators

Simple
debitage

Dark reddish rhyolite

RRh

95

7

17

7

64

Brown cherts

BrC1

81

7

27

2

45

Fine black chert with
light-coloured cortex

BC1

40

6

20

0

14

Miscellaneous material

MIS

36

0

0

0

0

Limestone (argylites)

ARG

32

3

20

0

9

Light brown chert with
white cortex

LBC

21

2

16

0

3

Fine-grained black basalt

BB1

12

3

9

0

0

Weathered or banded
black chert

BC2

12

3

9

0

0

Brown mottled rhyolite

BRh

11

2

5

1

3

Translucid materials
(quartzite, agate)

TRA

8

0

0

0

8

Poor-quality grey basalt

GB1

5

1

4

0

0
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Raw material

Code

Total of
flakes

With
artefact
functions

With
technological
attributes

Blade
indicators

Simple
debitage

TOTALS

-

353

34

127

10

146

2. Technology reflected in the classes of stone
!

Observations on certain technological approaches could be made on

seven groups of debitage from those enumerated in the table above (see the
fifth column), after a few sessions of analysis conducted by Dr. Bruce Bradley
and myself, while the materials were temporarily stored at the University of
Exeter.
Brown reddish rhyolite (RRh)
!

The most abundant among the debitage at Dunas, the rhyolite debitage

presents a uniform and consistent approach. Most of the flakes have dihedral
platforms. The preparation of platforms is uniform, unidirectional, prepared
towards the ventral side of the flake that is to be extracted, meaning they are
faceted platforms. The ventral edge of the platform is usually lipped, because of
the use of soft hammerstones, probably of limestone. The technique is
associated with biface thinning.
Fine black chert with light-coloured cortex (BC1) and Weathered or banded
black chert (BC2)
!

These two types of stone could actually be the same raw material,

differing in quality and degree of erosion. They definitely represent the same
technological approach, very consistent in this case, too. The platforms are
reduced, meaning that they were prepared towards the dorsal side of the flake
meant to be extracted. This technique is not related to a strategy of biface
thinning.
Brown cherts (BrC1)
!

There is a technological relationship between this category and the one

immediately above. This raw material shows a bifacial work, marked by bifacial
flakes and the removal of stacks, but employing reduced platforms. It is like the
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knappers used to reduced platforms and handling the BC1 and BC2 materials
started to make bifaces.
Limestones-argylites (ARG)
!

The few argylite flakes show a more complex approach, with both

faceted and reduced platforms. Technological indicators coincide with the
technology seen on the large foliaceous biface from Dunas (L200-1932).
Fine-grained black basalt (BB1)
!

There is no preparation of platforms.

Light brown chert with white cortex (LBC)
!

No clear or specific technology has been identified.

3. Preforms, flakes employed as artefacts or showing artefact attributes
!

There are some items which have been retouched or modified in order to

be employed in specific activities. Only 34 pieces show such characteristics
(=9.63%), but they appear in most of the raw material categories. They are not
only flakes, but also nodules, small abandoned cores, preforms and preforms
re-used as scrapers, etc. For convenience and for being a class of material of
little relevance for the interpretation of the proper tool assemblage, they were all
included into this category.
Dark reddish rhyolite: 7 artefacts
- one biface preform, made on a thick blank, conserving the dorsal-ventral
asymmetry, showing bifacial flaking by direct percussion: L0175-1923, 68.5 x
39.5 x 19.7 mm;
- biface preform on flake, abandoned during the thinning process, indicators of
flaking errors manifested in repeated blows and step fractures unable to
remove the central stacks on the dorsal side of the blank: L0157-1909, 51.7 x
32.7 x 11.4 mm;
- coarse flake with bifacial work; the biface preform that was initially meant was
abandoned and the distal edge of the artefact was retouched bifacially in order
to obtain a cutting/scrapping edge: L0309-1958, 52 x 35 x 16 mm;
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- proximal fragment of a tertiary flake with wide dihedral platform and a
retouched cutting edge on the left (looking at its dorsal): L0175-1735.
- small stack removed from the central part of a biface, with microscars on its
edge as a result of its use as scraper: L0160-905
- fragment of a fine-grained rhyolite tertiary flake employed for scraping
purposes, as shown by micro-scars on localised portions of its edges:
L0267-1568.
- proximal fragment of a tertiary flake, conserving the platform, with incipient
bifacial flaking, being an abandoned preform: F074-1693.
Brown cherts: 7 artefacts
- triangular preform of biface on flake, in medium stages of reduction:
L0306-1956.
- triangular preform of biface on flake. This artefact is interesting because the
distal area (the tip) is very well made, carefully shaped and retouched, while
the rest of the piece, in the area of the fracture, is barely done. The piece
broke during the reduction process, due to impurities in the material:
L0389-1966.
- small oval biface preform made on flake, abandoned due to an unmanageable
stack formed close to the edge: L0310-1842.
- fragment of flake, covered by desert varnish, with incipient signs of bifacial
flaking around the edges: L0267-1569.
- proximal fragment of a blade-like flake (bearing on dorsal the scar of a
previous blade), with incipient retouch on the proximal end: L0476-3799.
- small fragment of thick flake with incipient bifacial work and localised retouch:
F053-0799.
- proximal fragment of flake (broke during reduction process by ʻperverseʼ
fracture) with incipient retouch and bifacial work: L0224-1318.
Fine black chert with light-coloured cortex: 6 artefacts
- small oval biface preform on flake, with cortex stack on one side towards the
edge and failed intents to remove it: L0194-1936, 44 x 27 x 13 mm.
- flake fragment with complex pattern of flaking on it, apparently a preform
abandoned in early stages of production: L0407-3203, 28 x 45.7 x 9 mm.
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- small discoidal core used for the extraction of small flakes; not clear if a core
(biconvex) or a preform, or a blank used for learning how to flake: L0395-3132,
48.4 x 39.5 x 16 mm.
- three irregular abandoned cores; they were ovoid or globular small nodules of
dark chert abandoned after a short sequence of decortication and reduction:
L0161-915, L0179-0982, F054-0828.
Limestone-Argylites: 3 artefacts
- one small flake with broken distal part and collapsed platform, it presents
incipient bifacial flaking all around, probably abandoned due to the breakage
of its end; the flake/preform was then used for scraping or cutting, as shown
by micro-flaking and use-wear signs along the edges: F055-0832, 27 x 22.7 x
8 mm.
!

The other two flakes, all share an important characteristic: they have

large, wide platforms, heavily struck by hard hammerstone. The platform is
exactly the same: wide and dihedral, with the impact point on the ridge formed
by two adjacent plains. Another attribute shared by the two flakes is the fact that
both were trimmed and retouched around the edges, transforming them into
almost circular artefacts used as cutting/scraping tools. Their edges present the
visible use-wear expected in scraping tools. In spite of their difference in size,
they clearly share exactly the same technology:
- small flake, covered all over by yellow patina: L0233-1941, 47 x 38.5 x 7 mm.
- large flake, with cortex on dorsal: L0827-5602, 67 x 72.5 x 18 mm.
Light brown chert with white cortex: 2 artefacts
!

In both cases, the artefacts are small ovoid chert nodules abandoned

after initial stages of decortication and reduction:
- L0200-1172, 44.3 x 37.2 x 13.8 mm.
- L0200-1173, 54 x 38 x 20.2 mm.
Fine grained black basalt: 3 artefacts
!

All three artefacts in this category are flakes that were used as scraping

tools:
- small biface preform made on flake; the distal end, after a fracture, was
prepared for scraping: L0472-3789, 42 x 25.4 x 10.2 mm.
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- biface thinning flake with feather termination; the platform is small,
unprepared, very narrow, dihedral; the right side of the piece conserves a flat
and squared edge of a tabular nodule; the right edge of the distal end was
used for cutting/scraping: L0147-3239, 37 x 20 x 6 mm.
- distal fragment of a large blade-like flake; there is incipient bifacial flaking on
its edges; probably it was initially planned as a biface preform for the obtention
of a point; later it was transformed into a scraping tool, by the same technique
as the one employed with the argylites: the edge is retouched into a round,
circular shape prepared for scraping: 39.3 x 36.1 x 9.5 mm.
Weathered of banded black chert: 3 artefacts
!

This is virtually the same material as the black chert described above, but

it contains more intrusions, more impurities and it is heavily weathered into a
shiny patina:
- almost circular cortical flake, probably from a biface thinning reduction
sequence; incipient flaking on ventral and on the edges, transforming it into a
round object suitable for being used as scraper: L0477-3800, 42 x 38 x 9 mm.
- burned and weathered oval, thick preform, probably made on small nodule:
L0311-1849, 45 x 30.6 x 14 mm.
- thick ovoid biface preform made on globular chert nodule, rich in impurities,
fissures and cortex intrusions: L0312-1959, 59.2 x 48 x 27.3 mm.
Brown mottled rhyolite: 2 artefacts
!

This is category of poor quality raw material, a black-yellow-brown

rhyolite with quartz impurities. The two specimens included in this category are
both small biface preforms elaborated on flakes and abandoned after premature
fracturing occurred during the thinning process.
- triangular proximal fragment of a tertiary flake turned into a biface preform; the
tip of the projectile point meant to be obtained is the platform of the blank, still
conserved: L0305-1955, 29.4 x 27.7 x 7 mm.
- distal fragment of a thin biface preform made on flake, fractured probably due
to an end-shock combined with impurities that eased the breakage; the base
and edges of the preform are rounded by percussion retouch more visible on
the dorsal face of the blank: F053-0798, 32 x 32 x 7.2 mm.
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Poor-quality grey basalt: 1 artefact
!

Only was item was classified as having tool attributes. It is a thin

cordiform biface preform made on a flake too rich in impurities: L0160-0900,
51.4 x 39.3 x 11.6 mm.
4. Blade indicators
!

There are no proper blades in the lithic assemblage at Dunas de Milpa

Grande or anywhere in the endorheic basin of Concepción del Oro. As
mentioned elsewhere in the thesis, the only blade we have seen is in storage at
the local county museum in Mazapil. It is interesting that no proper blades, even
incidental ones, have been discovered anywhere in the 35 archaeological sites.
What we do have are blade-like flakes: flakes whose length is at least twice as
long as the width of the artefact. An some of these blade-like flakes bear flake
scars left by blades. This is the main indicator about the possible existence of a
practice (although not a proper technology or industry) of obtaining long and
narrow flakes. It cannot be told if these blades - manifested in negative on the
dorsal side of flakes - were meant to be obtained as blades or are just incidental
by-products of a particular kind of reduction sequence.
!

The most relevant raw material for this discussion is the dark reddish

rhyolite, the one representing the majority of the flaked debris at Dunas. Seven
flakes speak of some sort of blade production. Two of them are blade-like flakes
that followed ridges between previous flake scars (F074-1692 and L0200-1154,
not exceeding 46 x 20 mm). The other five are fragments or blades or blade-like
flakes; being fragmented, I cannot assume they are proper blades. But the
scars in their dorsal sides suggest the extraction of narrow blades from their
cores (L0200-1157, L0200-1148, L0203-1045, F053-0825, L0200-1156). As
their codes show, they come from the locality no. 200, in the centre of the site or
from places very close to it. This could be a favourable argument for the
production of blades in a single event on a specific spot in the campsite.
!

Two small flake fragments of brown chert also bear indicators of blade

production, although, in this case, the narrow and long scars on their dorsals
could actually be from thinning flakes obtained during a biface reduction
process (L200-1132, L0381-1883). A proximal fragment of a large flake, made
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of the coarse brown rhyolite (L0393-3109; Fig.), with wide, flat, lipped platform,
has a blade scar on its back.
-- ♢♢♢ --
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APPENDIX 14
SAN JOSÉ DE LAS GRUTAS. Metric values of the 52 projectile
points forming the limestone assemblage

Poin
t no.
1
2
3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Variety

Cons.
length

notched
notched
notched
notched
notched
notched
notched
notched

25.8
23.8
25.8
29
22
21.2
27
33.3

notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
notched
not notched
not notched
not notched
not notched
not notched
not notched
not notched
not notched
not notched
not notched
not notched
distal
fragment

25.5
24.3
-

Cons. Thickness Width Depth of
width
of
notch
notch
23
4.2
1.6
1.7
30
4.2
5.4
1.8
29.1
4.5
3.8
1.6
32.5
4.7
5
3.7
30
5.5
32.9
4.4
6
2.8
29.2
4.2
5
4
27.7
4.7
5.5
3.6
30.3
25
-

30.4
25.5
32.4
44.6
38.4
27
28.5
33
38
23.2
41
35
36
30
-

32.7
43
32.4
29.6
28.2
44.7
40.4

-

26.4
28
27.1

41.4
30
36.8
36.8
39.7
37.4

41.7
33.5
-

26.6

-

23.3
24.9
32
26
29.6
29.6
35.5
31.2
36.3
29.8

-

-

4.2
4.4

24
-

3.8
5
3.7 4
4.4
4.4
5.3
4.7
4.2
5.1
5
3.6
3 4.5
4.4
5.7
5.2
4.1
4.8
5.4
5.1
3
5.2
5.7
4.1
4.1
4.8

5
4.5

3.5
2
-

3.3
4.2

3
1.2
-

5.4
5.1
7
5.2
4.2
6.3
5

3.3
2
3
2.5
1.1
4
3.2
-

4.5
5.5

3.7
5.5
-

3.1
3.8

1.2
2
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Poin
t no.
40
41
42
43
44
45
46
47
48
49
50
51
52

Variety

distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment
distal
fragment

Cons.
length
-

Cons. Thickness Width Depth of
width
of
notch
notch
4.2

-

-

4.4

-

-

4.6

-

-

-

-

-

-

-

-

4.6

-

-

8.4

-

-

4.3

-

-

4.4

-

-

4.9

-

-

3.1

-

-

3.6

4.6
-

-- ♢♢♢ --
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APPENDIX 15
SAN JOSÉ DE LAS GRUTAS. Excavation X8. The X,Y,Z
coordinates of the limestone points

Artef
act
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
28
29
30
31
32
33
34
39
40
41
42
43
44
45

Exc
av.
no.
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8

Discov Strat Quad
X
Y
ery
um rant (east) (north
date
)
25/09/2011804 SW 25/09/2011804 SE
25/09/2011804 SE
26/09/2011804 SW 27/09/2011
804/805
SW 27/09/2011804 SE
28/09/2011804 SE
28/09/2011804 NE
28/09/2011
804/805
SE
2E+05 3E+06
29/09/2011
804/805
SE
29/09/2011
804/805
NW 01/10/2011
804/805
2E+05 3E+06
01/10/2011
804/805
NE
2E+05 3E+06
01/10/2011
804/805
SE
01/10/2011804 NE
2E+05 3E+06
01/10/2011
804/805
SE
2E+05 3E+06
22/10/2011805 NW 2E+05 3E+06
25/09/2011804 SE
2E+05 3E+06
27/09/2011804 centro 2E+05 3E+06
27/09/2011804 SW 28/09/2011804 SE
2E+05 3E+06
28/09/2011804 SE
29/09/2011
804/805
SE
2E+05 3E+06
29/09/2011805 NW 2E+05 3E+06
29/09/2011804 SW
2E+05 3E+06
25/08/2011804 NE
26/09/2011804 SW
2E+05 3E+06
28/09/2011804 SE
2E+05 3E+06
01/10/2011
804/805
SE
2E+05 3E+06
02/10/2011
804/805
NE
2E+05 3E+06
23/10/2011805 NW 2E+05 3E+06

Z
Z
Description
(depth (altitud
)
e)
-0.68 -0.72
1859.22-1859.18
NOTCHED, ARGILITE, INCOMPLETE
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, BASAL FRGM
NOTCHED, ARGILITE, ALMOST COMPLETE
-0.92 1858.98 NOTCHED, ARGILITE, ALMOST COMPLETE
NOTCHED, ARGILITE, INTACT
NOTCHED, ARGILITE, BASAL FRGM
-1.32 18578.6 NOTCHED, ARGILITE, INTACT
-1.15 1858.75 NOTCHED, ARGILITE, ALMOST COMPLETE
-1.15 -1.32
1858.75-1858.58
NOTCHED, ARGILITE, BASAL FRGM
-1.14 1858.76 NOTCHED, ARGILITE, ALMOST COMPLETE
-1.32 1858.58 NOTCHED, ARGILITE, ALMOST COMPLETE
-1.40 1858.5 NOTCHED, ARGILITE, ALMOST COMPLETE
-0.95 1858.95 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-0.92 1858.92 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-0.90 1859.00 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-1.00 1858.90 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-0.95 1858.95 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-0.98 1858.92 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-1.02 1858.88 NOT-NOTCHED, ARGIL, BASAL FRAGMNT
-0.84 1859.06 ARGILITE, DISTAL FRAGMENT
ARGILITE, DISTAL FRAGMENT
-0.86 1859.04 ARGILITE, DISTAL FRAGMENT
-0.95 1858.95 ARGILITE, DISTAL FRAGMENT
-1.20 1858.70 ARGILITE, DISTAL FRAGMENT
-1.17 1858.73 ARGILITE, DISTAL FRAGMENT
-1.52 1858.38 ARGILITE, DISTAL FRAGMENT

-- ♢♢♢ --
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APPENDIX 16
SAN JOSÉ DE LAS GRUTAS. Excavation X8. The X,Y,Z
coordinates of the other projectile points (not limestone
assemblage)
Artef
act
no.
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

Exc
av.
no.
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8
X8

Discov Strat Qua
X
ery
um dra (east)
date
nt
24/09/2011
804 24/09/2011
804 24/09/2011
804A 24/09/2011
804 24/09/2011
804 25/09/2011
804 SW 25/09/2011
804 SW 25/09/2011
804 SW 25/09/2011
804 SE 25/09/2011
804 SW 26/09/2011
804 SW 2E+05
26/09/2011
804 SW 2E+05
26/09/2011
804 SW 27/09/2011
804/805
SW 27/09/2011
804 SE 27/09/2011
804/805
SW 27/09/2011
804 SE 27/09/2011
804 SE 27/09/2011
804 SE 27/09/2011
804 SE 27/09/2011
804 NW 28/09/2011
804 SE 28/09/2011
804 SE 28/09/2011
804/805
SE
2E+05
29/09/2011
804/805
NW 29/09/2011
804/805
SE 29/09/2011
804/805
SE 29/09/2011
804/805
SW 29/09/2011
804/805
SE 30/09/2011
804/805
SW 30/09/2011
804/805
SE/NE01/10/2011
804/805
NE 01/10/2011
804 SE/NE2E+05
01/10/2011
804B/805
E
01/10/2011
804/805
SE 01/10/2011
804 SE
2E+05
02/10/2011
804/805
NE 02/10/2011
804/805
NE 2E+05
02/10/2011
804 NE 23/10/2011
805 NE/SE2E+05

Y
Z
Z
Description
(north) (depth (altitude)
)
TRANSL., TRIANGULAR, first point found
WHITE OPAQUE, MULTI-NOTCHED, FRGM
PINK QUARTZITE, OVAL, PREFORM
PINKISH QUARTZITE, TRIANG, FRAGM
PINKISH QUARTZITE, TRIANG, PREFORM
NOTCHED, ARGILITE, FRGM
-0.68 -0.72
1859.22-1959.18
NOTCHED, CHERT, TRIANG, ALMOST INT
-0.68 -0.72
1859.22-1959.18
NOT-NOTCHED, TRIANG, TRANSL., FRGM
-0.68 -0.72
1859.22-1959.18
WHITE OPAQUE CHERT, FRAGMENT
WHITE OPAQUE, NOTCHED, TRIANG, FRG
-0.68 -0.72
1859.22-1959.18
3E+06 -0.78
1859.12 NOT-NOTCHED, TRIANG, TRANSL., FRGM
3E+06 -0.84
1859.06 NOT-NOTCHED, TRIANG, TRANSL., FRGM
NOTCHED, TRANSLUCID, TRIANG, FRGM
NOT-NOTCHED, BROWN CHERT, FRAGM
BROWN CHERT, DISTAL FRAGMT
TRANSLUCID, FRAGMENT
TRANSLUCID, BASAL FRAGMENT, NO NTCH
-ARGILITE, NOTCHED, TRIANG, FRAGMENT
NOT-NOTCHED, TRANSLUCID, TRIANG, FRG
TRANSLUCID, TRIANG, FRAGMENT
TRANSLUCID, NOT NOTCHED, TRIANG, FRG
NOT-NOTCHED, CHERT, TRIANG, INTACT
WHITE OPAQUE, FRAGMENT
3E+06 -0.98
1858.92 CHERT, NOT-NOTCHED, FRAGMENT
CHERT, NOT-NOTCHED, TRIANGULAR
-1.15
1858.75 WHITE OPAQUE, CHERT, TRIANGULAR, INT
NOTCHED, ARGILITE, ALMOST INTACT
NOTCHED, ARGILITE, ALMOST INTACT
TRANSLUCID, TRIANG, FRAGMENT
ARGILITE, LATERAL FRAGMENT
-1.12
1858.78 ARGILITE, NOTCHED, TRIANG, ALMOST INT
TRANSLUCID, FRAGMENT
3E+06 -1.24
1858.66 CHERT, NOT-NOTCHED, TRIANGULAR
COMPLEX SHAPE, ARGILITE, MULTI-NOTCH
-1.80 -1.90
1859.10-1859.00
WHITE OPAQUE, MULTI-NOTCHED, FRGM
-1.15 -1.32
1859.75-1859.58
3E+06 -1.20
1858.70 TRANSL., NOTCHED, TRIANG, ALMOST INT
BROWN CHERT, TRIANG, ALMOST INTACT
3E+06 -1.23
1858.67 TRANSL., NOTCHED, TRIANG, ALMOST INT
BROWN CHERT, NOT NOTCHED, FRGM
3E+06 -1.57
1858.33 WHITE OPAQUE, NOTCHED, TRIANG, FRG
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APPENDIX 17
SAN JOSÉ DE LAS GRUTAS. Excavation X8bis. The X,Y,Z
coordinates of the limestone projectile points
Artef
act
No.
18
19
20
21
22
23
24
25
26
27
35
36
37
38
46
47
48
49
50
51
52

Exca Discov Strat Qua
X
v. no.
ery
um dra (east)
date
nt
X8BIS 02/11/2011
804A NW 246895
X8BIS 06/11/2011
804A NW 246896
X8BIS 07/11/2011804 NW 246896
X8BIS 07/11/2011804 NW 246896
X8BIS 08/11/2011804 SE 246897
X8BIS 09/11/2011804 NE 246896
X8BIS 09/11/2011804 NE 246897
X8BIS 09/11/2011804 NE X8BIS 09/11/2011804 NE 246897
X8BIS 09/11/2011804 SE 246897
X8BIS 02/11/2011
804 A/BSW 246895
X8BIS 06/11/2011804 SW 246896
X8BIS 06/11/2011804 SW 246896
X8BIS 08/11/2011804 SE X8BIS 08/11/2011
804/805
SE 246896
X8BIS 06/11/2011
804A NE 246896
X8BIS 06/11/2011
804A NE 246895
X8BIS 07/11/2011804 SW x8BIS 08/11/2011804 SE/NE246897
X8BIS 08/11/2011804 SE X8BIS 08/11/2011804 SE 246897

Description
Y
Z
Z
(north) (dept (altitud
h)
e)
2739801 -0.53 1859.53 NOTCHED, ARGILITE, BASAL FRAGMENT
2739801 -0.60 1859.46 NOTCHED, ARGILITE, BASAL FRAGMENT
2739801 -0.77 1859.29 NOTCHED, ARGILITE, BASAL FRAGMENT
2739801 -0.74 1859.32 NOTCHED, ARGILITE, INTACT
2739800 -0.88 1859.18 NOTCHED, ARGILITE, BASAL FRAGMENT
2739801 -1.05 1859.01 NOTCHED, ARGILITE, INTACT
2739801
-1 1859.06 NOTCHED, ARGILITE, BASAL FRAGMENT
NOTCHED, ARGILITE, BASAL FRAGMENT
-1 -1.05
1859.06-1859.01
2739801 -0.95 1859.11 NOTCHED, ARGILITE, ALMOST COMPLETE
2739800 -0.90 1859.16 NOTCHED, ARGILITE, INTACT
2739800 -0.40 1859.66 NOT-NOTCHED, ARGIL., BASAL FRAGMNT
2739800 -0.64 1859.42 NOT-NOTCHED, ARGIL., BASAL FRAGMNT
2739800 -0.48 1859.58 NOT-NOTCHED, ARGIL., BASAL FRAGMNT
NOT-NOTCHED, ARGIL., BASAL FRAGMNT
-0.80 -1.00
1859.26-1859.06
2739800 -0.90 1859.16 ARGILITE, DISTAL FRAGMENT
2739801 -0.67 1859.39 ARGILITE, DISTAL FRAGMENT
2739801 -0.64 1859.42 ARGILITE, DISTAL FRAGMENT
ARGILITE, DISTAL FRAGMENT
-0.70-0.80
1859.36-1859.26
2739800 -0.75 1859.31 ARGILITE, DISTAL FRAGMENT
ARGILITE, DISTAL FRAGMENT
-0.65 -0.75
1859.41-1859.31
2739800 -0.84 1859.22 ARGILITE, DISTAL FRAGMENT

-- ♢♢♢ --
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APPENDIX 18
SAN JOSÉ DE AS GRUTAS. The X,Y,Z coordinates of other
artefacts in excavation units X8-8bis

Artef
act
no.
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

X
Y
Z
Z
Exc Discov Strat Quadr
ery
um
ant
(east) (nort (depth) (altitu
av.
h)
de)
no. date

Description

X8

24/09/2011804 -

-

-

-

-

Limestone globular core with platform and flake scars

X8

27/09/2011804 SW

-

-

-

-

Core on thick argilite flake, with blade-like flake scars. pref?

X8

28/09/2011804 SE

2E+05 3E+06

-1.00 1858.9 Large tertiary flake, possibly prepared as a core, limestone

X8

30/09/2011
804/805
SE

2E+05 3E+06

-1.10 1858.8 Yellowish chert, small core on globular nodule

X8

27/09/2011804 SE

-

-

-

-

Thick and short limestone fkake, apprently used as tool

X8

27/09/2011
804/805
SW

-

-

-

-

Black argilite blade-like flake, with overshot-like aspect

X8

27/09/2011804 SW

-

-

-

-

Black argilite blade-like flake, with overshot-like aspect

X8

29/09/2011
804/805
SE

2E+05 3E+06

X8

29/09/2011805 NW

-

X8

01/10/2011804 SE/SW/NE
2E+05 3E+06

X8Bis 08/11/2011804 SE

-

-

-0.98 1858.9 Fragment of thick argilite flake
-

-

-

Thick limestone flake used as scraping tool

-1.18 1858.7 Black argilite blade-like flake
-0.70 -1.05
1859.36-1858.01
Round argilite flake with incipient bifacial flaking

X8

25/09/2011804 NW

2E+05 3E+06

-0.84 1859.1 Abandoned green limestone biface preform, rounded end

X8

27/09/2011804 NW

2E+05 3E+06

-0.93

X8

28/09/2011804 NE

-

X8

29/09/2011804 NW

2E+05 3E+06

X8

29/09/2011
804/805
SE

-

X8

26/09/2011804 SE

2E+05 3E+06

X8

01/10/2011804 SE

2E+05 3E+06

X8

01/10/2011804 NW

-

X8

01/10/2011
804/805
SE/NE 2E+05 3E+06

-1.30 1858.6 Biconvex argilite core, one large flake removed on one face

X8

01/10/2011
804/805
SW/SE 2E+05 3E+06

-1.04 1858.9 Argilite core, pyramidal, rejuvenated

-

-

-

-

Endscraper made on argilite flake

-1.02 1858.9 Half-moon-shaped unifacial scraper, white chert
-

-

1859 Half-moon-shaped unifacial scraper, white chert

-0.88

Half-moon-shaped unifacial scraper, white chert
1859 Biface preform with transversal fracture caused by cortex int.

-1.20 1858.7 Nucleo de argilita, parecido a un nucleo Levallois
-

-

Núcleo de argilita, globlar, parcialmente trabajado, cortex

-- ♢♢♢ --
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APPENDIX 19
THE CHIQUIHUITE CAVE. Description and analysis of lithic
artefacts
1. ELONGATED LEAF-SHAPED BI-POINTED PROJECTILE POINT
Site: Cueva del Chiquihuite
Date of discovery: 07-Jan-2011, on the surface
Locality: L0828
Inventory number: 5603
Status: Almost complete artefact, both ends fragmented
Raw material: white opaque chert
Cortex: no cortex
Blank: small- to medium-sized flake
Dimensions (mm; grams):
Conserved length (longitudinal axis): 57.9
Maximum width: 18
Width at 1/2 long axis: N/A
Basal width (fracture plain):
Arch of the proximal end: N/A
Thickness at 1/2 long axis (conserved axis): 18.2
Maximum thickness: 10.5
Thickness on the fracture plain (distal tip): 6.1
Weight: 10.1 g.
Biface ratios:
1) Location of maximum width: 3.86
2) Roundness of edges: N/A
3) Index of pointedness: N/A
4) Elongation index: 3.21 (>1.5 = elongated)
5) Flatness ratio: 1.71 (>2.5 = thick)
Description and analysis:
!
The artefact is a narrow and long projectile point. It seems to have
broken inside the shaft, as shown by the stepped bending fracture that
truncated the proximal tip. The distal tip is also missing (probably only the last
millimetres), but its cause is not evident. Imaging its original shape, the point is
very symmetrical around its plains. The proximal fracture does not help in
reconstructing its original shape, but, as suggested by the morphological values
and by the direction of the edges, it is very probable it was a bi-pointed biface.
The two faces are very high above the bifaceʼs plain and the biconvex crosssection looks diamond-shaped. Both faces have high central ridges and some
stacks that could not be removed. We can observe oblique flaking like in some
artefacts at Dunas de Milpa Grande. Pressure-flaking was used for the final
shaping of the ends. The artefact has no immediate analogies in the
archaeological record. It could form part of a sort of Lerma-El Jobo typological
class, reminding Rouseʼs “Joboid series” mentioned in this thesis.
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2. FLAKE A
Site: Cueva del Chiquihuite
Date of discovery: 12-Jan-2012, excavation
Excavation: X11
Stratigraphic Unit: 1109
Squares: A4/B4 (on limit between squares)
Depth: -3.30-3.40 m
Raw material: limestone
Category: thinning flake
Cortex: no cortex
Dimensions (mm, grams):
Length: 33
Max. width: 15.3
Max. thickness: 4
Weight: 2.0 gr.
Description and analysis:
!
This is clearly an anthropic, intentional thinning flake. Made of limestone,
it is heavily chemically weathered on its surface. It has a rough rectangular
shape, is very thin and it presents a plano-convex cross-section. The ventral
face is flat, without posterior intervention, while the dorsal side conserves
several flake scars from the previous stages of reduction of the artefact it came
from. The flake does not conserve the platform anymore but its position on the
piece is clear, because the distal end is intact and easy to identify. There are
three small, long and narrow parallel flake scars in the upper left corner of the
flake (looking at dorsal). One is only partially visible almost out of the contour,
but two are very clear and visible in their extension. They both come from the
same direction as the main flake. One is 8.2 x 2 mm and the other one is 8.2 x 3
mm. In the centre of the piece there are a few step fractures suggesting small
flakes coming from the opposite direction. This flake was produced during an
intentional knapping action.
3. FLAKE B
Site: Cueva del Chiquihuite
Date of discovery: 12-Jan-2012, excavation
Excavation: X11
Stratigraphic Unit: 1109
Squares: A4/B4 (on limit between squares)
Depth: -3.30-3.40 m
Raw material: limestone
Category: tertiary, thinning flake
Cortex: no cortex
Dimensions (mm, grams):
Length: 49.6
Max. width: 31
Max. thickness: 8.2
Weight: 10.6 gr.
Description and analysis:
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!
This flake is also a clearly human-made one. It is from the same raw
material as the other two that joined it in the excavated context and presents the
same chemical weathering. Seen from the faces, it has an almost triangular
shape. Seen from aside, its plain is curved. It looks like having two platforms.
But the real striking platform is the larger one, the one presenting a clear
artificial dihedral form. The ventral side has no further work. The dorsal side
shows three plains; two come from previous flake scars and one is flat and
even, probably coming from the surface of a tabular nodule or maybe from a
natural bevel.
4. FLAKE C
Site: Cueva del Chiquihuite
Date of discovery: 12-Jan-2012, excavation
Excavation: X11
Stratigraphic Unit: 1109
Squares: A4/B4 (on limit between squares)
Depth: -3.30-3.40 m
Raw material: limestone
Category: tertiary, thinning flake
Cortex: no cortex
Dimensions (mm, grams):
Length: 48
Max. width: 28
Max. thickness: 6.3
Weight: 7.1 gr.
Description and analysis:
!
This flakeʼs artificial status could be debatable. Its formal attributes could
be less clear as indicators of human agency. Nevertheless, in my opinion, it
presence together with the other two, its basic principles almost identical to
Flake B, the same raw material, the same chemical weathering and, especially,
the fact that is part of the only three flake-like looking objects in the entire
excavation are already supportive arguments. It presents a rectangular shape
with pointy angle on the platform. Its ventral side is badly weathered, with
significant effects on dorsal, as well. On the dorsal it shows almost the same
pattern as the Flake B: two flake scars intersecting plains with a flat beveled
surface probably coming from the edge of the core/nodule. The main discussion
should centre on the platform. It is not very clear if that is an intentional
platform, but in my opinion it is. I consider there is actually a complex
preparation of a platform there: an isolated platform which was also reduced
and ground as well.
-- ♢♢♢ --
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APPENDIX 20
UTM and geographic coordinates of all excavation units
(southwest corners)

Excavation
unit no.

UTM
EAST

UTM
NORTH

Latitude
N

Longitude
W

Altitude
m.a.s.l.

X1

267388.78

2731412.50

24º40ʼ46ʼʼ

101º17ʼ55ʼʼ

1670.96

X2

267445.41

2731330.27

24º40ʼ43ʼʼ

101º17ʼ53ʼʼ

1671.07

X3

267443.41

2731253.04

24º40ʼ41ʼʼ

101º17ʼ53ʼʼ

1671.97

X4

267483

2731318

24º40ʼ43ʼʼ

101º17ʼ52ʼʼ

1670.92

X5

267507

2731476

24º40ʼ48ʼʼ

101º17ʼ51ʼʼ

1669.97

X5bis

267515

2731485

24º40ʼ48ʼʼ

101º17ʼ51ʼʼ

1670.20

X6

267781

2731604

24º40ʼ52ʼʼ

101º17ʼ42ʼʼ

1663.00

X7

246773

2739875

24º45ʼ09ʼʼ

101º30ʼ14ʼʼ

1856.76

X8

246895

2739802

24º45ʼ07ʼʼ

101º30ʼ10ʼʼ

1859.90

X8bis

246895

2739799.50

24º45ʼ07ʼʼ

101º30ʼ09ʼʼ

1860.06

X9

284710.83

2712529.83

24º30ʼ41ʼʼ

101º07ʼ29ʼʼ

1951.63

X9bis

284719.63

2712532.89

24º30ʼ41ʼʼ

101º07ʼ29ʼʼ

1951.15

X10

284709.80

2712570.32

24º30ʼ43ʼʼ

101º07ʼ30ʼʼ

1949.42

X11

N/A

N/A

N/A

-- ♢♢♢ --

664

APPENDIX 21
REPORT OF THE MACRO-BOTANICAL REMAINS ANALYSIS
realised by specialists from INAH in Mexico City
ANÁLISIS ARQUEOBOTÁNICO EFECTUADO A LOS MATERIALES
RECUPERADOS EN LOS SITIOS: SAN JOSÉ DE LAS GRUTAS, VALLE DE
BONANZA, AGUA DULCE, ÁVALOS II, PLAYA LA PUNTA, BAJÍO EL CAÑÓN;
MUNICIPIO DE CONCEPCIÓN DEL ORO, ZACATECAS.

José Luis Alvarado
Ma. Susana Xelhuantzi López
Laboratorio de Paleobotánica
Las muestras para análisis, ingresaron al Laboratorio de Arqueobotánica de la
Subdirección de Laboratorios y Apoyo Académico del INAH, bajo la orden de trabajo
01/12 de fecha 27 de enero de 2012.
El estudio consistente en la identificación del material orgánico presente en las
muestras enviadas al laboratorio fue solicitado por el Arqueólogo Ciprián F. Ardelean
(Unidad Académica de Antropología de la Universidad Autónoma de Zacatecas), como
parte del Proyecto Arqueológico Cazadores del Pleistoceno en el Altiplano Norte,
aprobado por el Consejo de Arqueología del INAH.
RELACIÓN DE MATERIALES:
MUESTRA

FITO 03

SITIO ARQUEOLÓGICO

CARACTERIZACIÓN

San José de las Grutas Pozo X8, Unidad 804, gran raíz carbonizada,

FITO 20

Valle de Bonanza

extraída completa
Fragmentos macroscópicos de carbón vegetal

FITO 37

Agua Dulce

procedentes del interior del fogón 1123-B, superficie
Carbón para identificación de género. Perfil Y5,

FITO 41

Ávalos II

estrato orgánico con carbón vegetal
Dos pequeños olotes de maíz descubiertos en la

FITO 42

Ávalos II

superficie del rasgo R09, localidad “g”
Dos pequeños olotes de maíz descubiertos en la

FITO 43

Playa La Punta

superficie del rasgo R09, localidad “f”
Un olote grande recuperado dentro del fogón

FITO 44

Bajío El Cañón

expuesto F668b, inventario 4857
Un olote mediano recuperado dentro del sedimento

Barranca de Ávalos

del fogón expuesto F900ab, inventario 5328
Un olote descubierto dentro de los restos del fogón

FITO 45

expuesto F1051, inventario 5617
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METODOLOGIA Y RESULTADOS
MADERA Y CARBÓN
-

Madera: RAÍZ-FITO 03, se tomó una sección para la preparación de laminillas
y así poder hacer su análisis en microscopio biológico. Es una madera
ligeramente quemada, muy dura y de acuerdo a las características anatómicas
presentes, se trata de mezquite: Prosopis sp. (Lámina 1).

-

Carbón: FITO-20. Fracciones de carbón muy frágiles. Se tomaron algunos
fragmentos que se incluyeron en parafina, con el propósito de realizar los
cortes pertinentes. Sin embargo no fue posible hacerlos, debido a lo frágil del
material. Se hicieron entonces cortes a mano, y de esta manera se obtuvieron
secciones transversales, que se analizaron con microscopio estereoscópico.
Sólo se pudieron apreciar características morfológicas que lo designan como
elementos pertenecientes a la familia LEGUMINOSAE (Lámina 2)

-

Carbón: FITO 37. Fracciones de carbón frágiles. Al igual que la muestra
anterior, se hicieron cortes a mano, con el propósito de obtener secciones
transversales, las cuales se analizaron con microscopio estereoscópico. De
acuerdo a las características anatómicas observadas, se trata de carbón de
madera de sauce (Salix sp.) (Lámina 3)

OLOTES
Fueron revisadas 7 muestras de olotes de maíz. Cuatro de ellos están
fragmentados. Los tres restantes están enteros.
El material fue revisado y se consideraron sólo las medidas de diámetro medio,
longitud y número de hileras de inserción de granos. Con base en esto, se tomó como
referencia el trabajo de Wellhausen et al.28 (1982), para dar una asignación al tipo de
raza de maíz al que corresponde cada uno de los olotes.
OLOTES- FITO 41. Son dos piezas. (Láminas 4 - 5)
PIEZA

DIÁMETRO(mm) LONGITUD(mm) HILERAS

OBSERVACIONES

a

12

58

8

Fragmentado- Tipo Harinoso de 8

b

14

74

8

Fragmentado- Tipo Harinoso de 8

OLOTES- FITO 42. Son dos piezas. (Láminas 6; 7, foto1)
PIEZA

28

DIÁMETRO(mm) LONGITUD(mm) HILERAS

OBSERVACIONES

a

13

40

7

Fragmentado- Tipo Harinoso de 8

b

16

70

8

Fragmentado- Tipo Harinoso de 8

WELLHAUSEN, E.J., L.M. ROBERTS Y E. HERNÁNDEZ-XOLOCOTZI. 1982. Razas de maíz en
México. Su origen, características y distribución. XOLOCOTZIA. Vol. II. Universidad Autónoma
Chapingo. pp. 609-732.
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OLOTE- FITO 43. Una pieza. (Lámina 7, foto 2)
PIEZA
1

DIÁMETRO(mm) LONGITUD(mm) HILERAS
24

142 mm

14

OBSERVACIONES
Completo - Tipo Chapalote

OLOTE- FITO 44. Una pieza. (Lámina 8, foto 1)
PIEZA
1

DIÁMETRO(mm) LONGITUD(mm) HILERAS
22

110 mm

14

OBSERVACIONES
Completo - Tipo Chapalote

OLOTE- FITO 45. Una pieza. (Lámina 8, foto 2)
PIEZA
1

DIÁMETRO(mm) LONGITUD(mm) HILERAS
23

75 mm

14

OBSERVACIONES
Completo - Tipo Chapalote

COMENTARIOS FINALES:
Considerando las muestras de madera, normal y carbonizada, se hace evidente que el
material carbonizado, está muy degradado debido a las condiciones en las cuales fue
encontrado. Sólo la raíz de mezquite permitió hacer el análisis anatómico apropiado,
en parte debido a la naturaleza misma de la madera, de ser dura y resistente a
condiciones ambientales adversas. De hecho, las imágenes donde se muestran los
sitios donde fueron recuperadas las piezas, refleja una vegetación de tipo matorral,
donde pudieron desarrollarse leguminosas como el mezquite y habiendo cuerpos de
agua, los sauces también son propicios a desarrollarse. Se ha visto que este tipo de
madera fue y sigue siendo muy utilizada por comunidades humanas en la elaboración
de artefactos útiles en las actividades cotidianas.
Respecto a los olotes de maíz, cabe hacer la aclaración que el análisis
morfológico llevado a cabo, fue muy elemental, que es lo requerido para aplicar los
criterios de identificación de razas establecido por Wellhausen, et al. (1982), donde los
olotes con dimensiones pequeñas corresponden a razas indígenas antiguas como
Palomero toluqueño, Arrocillo amarillo, Chapalote y Naltel. Sin embargo dicha
clasificación se estableció con criterios de distribución y morfología de elementos
modernos. En opinión de Benz 29 (1997), la asignación de un olote arqueológico a una
raza, requiere del análisis de múltiples características y en la actualidad la biología
molecular es de gran utilidad, siempre y cuando también se tengan los fechamientos
correspondientes para cada muestra que se quiera analizar y así poder entender cómo
fue que evolucionó y cómo se distribuyó el maíz a través del tiempo y el espacio.

29

BENZ, B.F. 1997. Diversidad y distribución prehispánica del maíz mexicano. Arqueología Mexicana
25: 16-23
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APPENDIX 22
REPORT OF GEOMORPHOLOGY ANALYSES done by UNAM
specialists on a few samples (by Tamara Cruz Cruz)
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APPENDIX 23
THE ZOOARCHAEOLOGY REPORT
with the identification of species.
Handed in by Dr. Joaquin Arroyo Cabrales and collaborators, INAH,
Zooarchaeology Department, Mexico City.
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APPENDIX 24
The phytolith analysis report.
(Graphics and photographs are in Chapter XI)
By Jenny Watling,
University of Exeter
The microscope used:

Phytoliths were identified under a Carl Zeiss Axioscope, and photographed
using Axiovision software.
Methodology (abstract):
Soils were first deflocculated in a solution of warm water and Calgon for 24
hours and gravity sedimentation was used to remove clays. Hydrochloric acid
(36%) was used to remove carbonates before the samples were heated in Nitric
acid (60%) to remove organics. Phytoliths were floated using Zinc bromide
solution which has a higher specific gravity than phytoliths (2.3g/cm3). The
phytoliths were then dried in Acetone and left overnight before mounting in
Entellan solution to allow 3D rotation under the microscope.
Methodology (full), apud Piperno 1996, 2006:
Preparation
•

Create an inventory of all samples to be analysed in Excel (or as
appropriate) detailing provenance (country, site, feature, level etc) and
any other relevant information

•

Assign label codes to samples
o inventory number; fraction; initials of country, site or other
appropriate identifier (eg 9 c UK)

•

Prepare and print a suitable form for recording observations during
laboratory preparation of samples
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General
•

Avoid cross contamination between samples at every stage
o Use a separate stirrer for each fraction and each sample
o Clean any equipment which is used for more than one sample
between each use

•

Maintain the same linear sequence of samples as they are moved
through the procedure. This helps to avoid contamination and can be
used to identify a sample whose label has become illegible

Defloculation
•

Put a handful of soil from each sample in labelled plastic bottles with 1
spoon of Calgon (or sodium hexametaphosphate) and 900ml warm water
o If samples are smaller do not adjust quantities of water and
Calgon

•

Stir and shake vigorously

•

Put on shaker for 24 hours

•

Shake vigorously manually every so often

Washing clays by gravity sedimentation
•

Place content of plastic bottles into labelled 1000ml beakers and top up
to 1000ml with water and stir

•

Allow to stand for 1 hour (no less)

•

Carefully pour off supernatant
o Use a steady hand and pour at a constant rate; do not stop as this
will stir up sediment
o If a lot of clay is present sediment layer may be hard or impossible
to see on the first 2 or 3 pours – pour off approx 2/3 each time
until the sediment layer can be seen

•

Repeat until water is clear – maybe 7 or 8 times

Fractionation of sediment
•

Use wet sieving to separate silt and sand fractions
o The particle size of these fractions includes the size range of
phytoliths
o Silt fraction particle size < 50 μm – this is fraction ʻaʼ
680

o Sand fraction particle size > 50 μm – this is fraction ʻcʼ
o Silt fraction can be further fractionated into ʻaʼ and ʻbʼ fractions if
appropriate (see below)
•

Prepare labelled test tubes for each fraction of each sample, and
similarly labelled vials for surplus sediment. Use permanent marker
o Use 2cm masking tape wrapped around top of tube for label – this
also serves as a level for adding acids etc
o Mark test tubes at 2cm from base
o Also have to hand a clean funnel and a wash bottle

•

Use stacked sieves with 250μm (top sieve) and 50μm (bottom sieve)
mesh and a pan to collect the silt (a) fraction
o Tip de-clayed sample into top sieve and rinse gently to drive small
particles through to bottom sieve and pan
o Remove top sieve and continue rinsing to wash silt through
bottom sieve into pan. Take care not to over-fill pan
o Discard contents of top sieve
o Rinse the beaker used for washing clays and pour in contents of
pan. Set aside to settle – at least 1 hour

•

Rinse the sand (c) fraction in the bottom sieve to remove any traces of
silt
o Use a wash bottle to wash sand into labelled test tube up to 2cm
mark
o Wash remaining sediment into labelled vial

•

Decant supernatant from silt (a) fraction once it has settled
o Wash silt into test tube and vial as above

•

Allow sediments in test tubes to settle. Using reserve in vial add or
remove sediment as necessary to make up to 2cm

•

Place samples in rack in sequence – a1, 2, 3 … c1, 2, 3 …

Fractionate silt
•

This procedure separates fine silt (ʻaʼ fraction) from coarse silt (ʻbʼ
fraction). Perform this when it is advantageous to separate small from
medium sized phytoliths

•

Prepare labelled test tubes and vials
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•

Take the silt fraction set aside to settle in the beaker during the previous
stage
o Decant supernatant, place sediment in a small beaker, labelled ʻbʼ
plus the relevant inventory number and country/site initials
o Add water to 5cm depth
o Stir and allow to settle for 3 min
o Pour off supernatant into 1000ml beaker, labelled ʻaʼ

•

Add water to remaining sediment to 5cm
o Stir and allow to settle for 2min 20sec
o Pour off supernatant into 1000ml beaker
o Repeat 7-8 times or until supernatant is clear

•

Allow resulting fractions to settle, decant and wash into test tubes and
vials as in previous procedure

Remove carbonates
•

Perform this stage in fume cupboard with appropriate personal protection
(gloves, eye protection, lab coat)

•

Add water to samples in test tubes to level of label

•

Place tubes in centrifuge, in sequence clockwise, and centrifuge at
1700rpm for 5 mins.
o Remove samples from centrifuge in sequence, pour off
supernatant and return to rack
o Assign a stirring rod to each sample

•

Carefully add a little HCl to each sample
o If carbonates are present there will be a reaction, which may be
vigorous
o When reaction slows, stir the samples, gently at first in case of
stimulating violent reaction.
o Add more acid up to label. Add acid slowly, a little at a time to
avoid over-vigorous reaction boiling over, with consequent loss of
sediment. Stir again.
o Leave until reaction ceases. If reaction is present but slow heat
the samples gently. Allow to cool

•

When reaction has ceased centrifuge samples for 5 mins
o Carefully pour off acid into a 1000ml beaker half-filled with water
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o Add water up to label, stir, centrifuge for 5 mins and decant
o Repeat, and if necessary repeat again until liquid is clear
Remove organics
•

Perform this stage in fume cupboard with appropriate personal protection
(gloves, eye protection, lab coat). Take extra care

•

Place strirring rods in test tubes and add HNO3 to each sample up to the
label

•

Put test tubes in block heater and warm to 40ºC
o If reaction is vigorous and threatens to boil over, remove from
heater for an hour or two
o After ½ to 1 hour increase temperature to 80º then 100º and stir
carefully from time to time
o As organics are destroyed colour changes from black to red/brown
to orange to clear yellow/green
o After 2 hours at 100º, if samples are still black or brown speed
reaction by adding tiny amounts of potassium chlorate and stir
carefully. Do this with caution as reaction can be violent
o Add more potassium chlorate after intervals of 15 mins
o If necessary, leave in heater overnight at 80º. Top up HNO3 in the
morning as necessary
o When samples are a clear yellow or yellow/green remove from
heater and allow to cool

•

Centrifuge, decant and wash samples as in previous (HCl) stage

Float Phytoliths
•

Perform this stage in fume cupboard with appropriate personal protection
(gloves, eye protection, lab coat). Zinc bromide is corrosive and highly
toxic – take appropriate care

•

Phytoliths are separated from the sediments using floatation in a heavy
liquid consisting of zinc bromide solution at 2.3g/ml

•

Prepare a new set of labelled test tubes, a set of pipettes with bulbs, and
paraffin paper squares
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•

Starting with centrifuged and decanted samples, add ZnBr solution up to
level of bar on test tube rack, stir and shake upside down using paraffin
paper to seal
o Pour ZnBr onto glass rod held above test tube, avoiding contact
between rod and tube to prevent cross-contamination

•

Centrifuge for 5 min
o Heavy minerals will sink, phytoliths will float and form a ring at the
surface
o Draw off surface layer containing phytoliths into new labelled test
tubes using a fresh pipette for each sample
o If no material is visible, draw off 1-2cm of liquid anyway from as
close to the surface as possible. Some phytoliths may be present
o If only a small amount of phytoliths is retrieved, top up with ZnBr
and repeat this stage

•

Dilute retrieved phytoliths with water (up to label), stir, centrifuge for 10
mins and decant. Repeat at least twice

Heavy liquid preparation
•

In fume cupboard

•

On the magnetic stirrer slowly add 500g Zn Br to 142ml water. Rinse jar
with a very small amount of water and add

•

Place a vial on the balance, allow reading to settle, zero the balance

•

Using a graduated pipette, place 1ml of solution in vial and weigh
o Weight of liquid should be 2.30g + or – 0.02g (ie 2.28-2.32g)

•

Empty vial back into ZnBr solution and weigh the vial and zero the
balance
o Weigh another 1ml of solution
o Repeat 4 or 5 times and take average
o Ignore single readings which are way out from the others –
attributable eg to a bubble in the pipette or loss of a drop

•

If average is too high, add a very little water; if too low add a very little
ZnBr and repeat
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Dry phytoliths
•

Perform this stage in fume cupboard with appropriate personal protection
(gloves, eye protection, lab coat)

•

Starting with centrifuged and decanted samples, add acetone, stir,
centrifuge for 10 mins and decant.
o Use a glass rod to add acetone as for ZnBr solution
o Acetone dissolves permanent marker – re-label test tubes if
necessary

•

Leave to stand in fume cupboard for 2 or 3 days, by which time they
should be dry and ready to mount on microscope slides.

Mounting slides
•

Perform this stage in fume cupboard with appropriate personal protection
(gloves, eye protection, lab coat)

•

Have ready labelled slide and cover slip

•

Place sufficient Permount in a test tube

•

Place sample (about the size of a lentil) in another test tube
o Break up with skewer if necessary

•

Using a pipette and bulb, draw off 2 times c.1 inch and add to sample
o Do not allow pipette to touch sides of test tubes to avoid cross
contamination if processing several samples

•

Mix well using skewer
o Hold test tube near horizontal

•

Draw up in pipette and ʻpaintʼ onto slide
o Start with edges equivalent to outline of cover slip, then fill in

•

Lower cover slip gently

•

Leave to set, at least 2 days
RESULTS

Dunas de Milpa Grande
Three samples were submitted for analysis from the dryland site, all of which
yielded phytoliths.
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X2-213
This level is characterised by round/oblong and rectangular/square phytoliths
diagnostic of the Pooideae subfamily of grasses (Poaceae). These are coldadapted grasses commonly found in more temperate regions. Their complete
dominance in the assemblage suggests that, in this early era, a grassland
dominated the landscape of Dunas de Milpa Grande. Panicoid grasses are
present in low numbers (bilobates and crosses) and these are adapted to
warmer/more humid conditions.
X2-202+203A
This level is characterised by the near co-dominance of grasses (almost entirely
Pooideae) and woody species which make up 55% and 37% of the total count
respectively. Woody species are represented by globular granulate phytoliths
and the small number of sclereids in the assemblage. I was not able to find any
phytoliths that would allow us to say further which woody species were growing
there.
This level may represent a scrub savannah or relatively open woodland
X3-301
This level sees the appearance of a more diverse range of grasses at the
expense of woody taxa, which drop again to just under 10%. Panicoideae
grasses increase considerably (bilobates/crosses/rondels) and Chloridoideae
grasses (saddles) appear for the first time. Chloridoideae grasses are adapted
to warm, dry conditions.
This diversification seen in the assemblage suggests that this level may
represent a transition zone between cold conditions and warmer, more humid
conditions after the Younger Dryas.
Ojo de Agua
X10 profile
Unfortunately, apart from X10-1006, none of these samples contained very
many phytoliths. The final column in the graph, “Percentage count fulfilled”,
shows this. The standard phytolith count per slide should be 200.
The X10-1006 level is completely dominated by phytoliths from woody species
(globular granulates and one faceted elongate). There is a very small presence
of Pooideae grasses (2%) suggesting that grasses were a very minor
component of the landscape. It is highly likely that the surrounding environment
at this point was forested. There was also a lot of burnt material present in this
layer.
In the absence of sufficient counts from the other horizons, we canʼt build a
chronological sequence. The few phytoliths that were present are those from
grasses (Pooid are cold/high-altitude-adapted grasses, rondels and saddles
from Panicoid/Chloridoid grasses which are more warm-adapted), and globular
granulates (arboreal). Some Asteraceae (flowering plants normally found in
more open environments) was also present in X10-1013 and X10-1004.
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X9 profile
We got the full count of phytoliths from this sample. Like X10-1006, itʼs
completely dominated by woody taxa. Grasses are a background presence,
however the warm/humid-adapted Panicoid grasses (rondels, crosses) are also
present in the phytolith assemblage. This could be indicative of more warm/
humid conditions as seen at Dunas.
X9bis
Very few phytoliths were retrieved from the whole slide (13 in total). Phytoliths
that were present though include bamboo (bilobate/saddle forms) and palms
(globular echinate), which have not appeared in other samples from Ojo de
Agua. More cannot be said without a higher count.
San Jose de las Grutas
The samples from San Jose de las Grutas had very good phytolith preservation,
so 200 counts per slide was easily fulfilled.
X8-805
This level is characterised by a diverse range of phytoliths. Unlike the Ojo de
Agua samples, we have a lot more warm-adapted grasses (Panicoid forms,
rondels, saddles) than we do Pooid grasses. Arboreal taxa make up over half of
the total count, and palm phytoliths (globular echinates) are very numerous.
Palms are big producers of phytoliths, so they can be over-represented in
sediments, however we can certainly say they were a significant part of the
local vegetation. Again we have Asteraceae phytoliths which would have grown
in the more open spaces.
X804B
Cold-adapted Pooid grasses disappear in this horizon, while rondel phytoliths
(common to warmer-adapted grasses Panicoid, Arundinoid, Chloridoid) and
palms increase dramatically. This may suggest a move to potentially warmer
conditions. As non-palm arboreal taxa have decreased along with bilobates and
crosses (definitively Panicoid), we may be seeing signs of a slightly dryer
climate here.
Chiquihuite Cave
The samples from Chiquihuites were very poor in phytoliths (44 from X11-1108
and 58 from one slide analysed in X11-1109). Due to the following findings
however, two more slides were prepared from some of the leftover material from
sample X11-1109 to bring the phytolith count up and confirm the results. 182
phytoliths were present in total from all three slides (hence the high percentage
count fulfilled score).
Some plant material was clearly getting into the cave – globular granulate
phytoliths are present, but most interesting is the high frequency of palms
phytoliths (globular echinates). They appear in X11-1109 with a small number of
grasses, but are much rarer (n = 2) in X11-1108.
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Furthermore, of a total of 75 palm phytoliths identified in X11-1109, 27%
showed signs of discolouration from burning. Globular echinate phytoliths are
produced in every part of the palm tree, including the stems, leaves and fruits. It
could be hypothesised that palm fruits were either being consumed here and
ended up in a fire, or that palm wood was used directly as fuel.
Black mat samples
None of the black mat samples submitted for phytolith analysis contained any
phytoliths.

I, Jennifer Watling, declare that the above information is correct and allow
Ciprian Ardelean to use this work in his doctoral thesis.

23.05.2013
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APPENDIX 25
The malacology report. Materials from Ojo de Agua and
Chiquihuite Cave
By Ma. Teresa Olivera Carrasco, MA
INAH, Mexico City
(This report includes only the analysis of the materials obtained from the
sampling of the naturally exposed profiles (Profiles 1-MFP03, Profile 2 - MFP04
and Profile 3 - MFP05) from the gully at Ojo de Agua. The shells collected from
the excavated contexts are still under study at the moment of the submission of
this thesis.)
Species identification (Translated to English from the researcher’s
manuscript)
• Sample M13
Collected: 17-December-2010
Provenience: Ojo de Agua, Profile 1-MFP03, stratum 3
-

4 complete specimens of Succineidae.

• Sample M22
Collected: 17-December-2010
Provenience: Ojo de Agua, Profile 1-MFP03, stratum 5
-

1 complete specimen

-

3 broken specimens

-

14 fragments

All the specimens belong to the Succineidae family.
• Sample M27
Collected: 18-December-2010
Provenience: Ojo de Agua, Profile 1-MFP03, stratum 7
- 7 specimens, all from the Succineidae family. Includes one very large
specimen.
• Sample M32
Collected: 18-December-2010
Provenience: Ojo de Agua, Profile 1-MFP03, stratum 7A
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- 1 fragment of spire, from Pupillidae family
- apparently belongs to a Pupilla blandi.
• Sample M37
Collected: 18-December-2010
Provenience: Ojo de Agua, Profile 1 - MFP03, stratum 8
- 2 small fragments of Succinidae
• Sample M42
Collected: 18-december-2010
Provenience: Ojo de Agua, Profile 1 - MFP03, stratum 9
- 14 specimens of Succinidae
- 2 Pupilla blandi
- 1 Pisidiidae: one left valve of Pisidium casertanum
- 1 Vertigo ovata.
• Sample M46
Collected: 18-December-2010
Provenience: Ojo de Agua, Profile 2 - MFP04, stratum 10
- one undertermined species
- Pupilla blandi.
• Sample 51
Collected: 19_december-2010
Provenience: Ojo de Agua, Profile 2 - MFP04, stratum 11
- 5 fragments of Succinidae
- 4 valves of Pisidiidae: Pisidium casertanum
- 1 Planorbidae: Gyraulus circumstriatus
- 1 slug: Deroceras laeve
• Sample 56
Collected: 19-December-2010
Provenience: Ojo de Agua, Profile 2 - MFP04, stratum 12
- 6 fragments of Succinidae
- 1 Vertigo ovata
- 1 Planorbidae: Gyraulus circumstriatus
• Sample M61
Collected: 19-December-2010
Provenience: Ojo de Agua, Profile 2 - MFP04, stratum 13
- 5 fragments of Succinidae
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- 2 Planorbidae: Gyraulus circumstriatus
• Sample M72
Collected: 30-December-2010
Provenience: Ojo de Agua, Profile 3 - MFP05, stratum 15A
- 34 fragments of Succinidae
- 2 shells of slug: Deroceras laeve
• Sample M77
Collected: 30-December-2010
Provenience: Ojo de Agua, Profile 3 - MFP05, stratum 18
- 1 Gyraulus circumstriatus, broken
- 1 fragment of Deroceras laeve
- 7 fragments of Succinidae
• Sample M82
Collected: 30-December-2010
Provenience: Ojo de Agua, Profile 3 - MFP05, stratum 20B
- 1 valve of ostracod
- 1 Planorbidae
- 5 valves of Pisidiidae
- 1 fragment of Deroceras laeve
- fragments of Succinidae
• Sample M85
Collected: 30-December-2010
Provenience: Ojo de Agua, Profile 3-MFP05, stratum 24B
- Pisidiidae: 8 left valves, 12 right valves, 17 fragments
- 1 Planorbidae: Gyraulus circumstriatus
- Succinidae: 2 broken and 4 fragments
- 1 complete specimen of Deroceras laeve
- 10 fragments of charcoal
• Sample M90
Collected: 30-December-2010
Povenience: Ojo de Agua, Profile 3 - MFP05, stratum 25A
- Succinidae: 13 broken specimens, 15 fragments
- 3 Deroceras laeve
- 2 Planorbidae: Gyraulus circumstriatus
- 1 fragmented Pupilla blandi
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- 1 Vertigo ovata
- 2 Vallonia gracilicosta
- Pisidium casertanum: 23 left valves, 30 right valves, 11 fragments
- One fragment of worked shell
• Sample M95
Collected: 30-December-2010
Provenience: Ojo de Agua, Profile 3 - MFP05, strata 36-37-38
- 26 fragments of Succinidae
- 1 Planorbidae: Gyraulus circumstriatus
- Pisidium casertanum: 21 left valves, 4 right valves, 11 fragments
Observations about the habitat of the species: (The original report, in
Spanish)
A)
Phylum Mollusca
Clase Gastropoda
!

Orden Basommatophora

!

!

Familia Planorbidae
Gyraulus circumstriatus (Tryon, 1866)

Hábitat: procura los cuerpos de agua pequeños, estacionales, poco profundos
o en pantanos (Baker, 1928; Hibbard y Taylor, 1960).
B)
!

Orden Stylommatophora

!

!

Familia Pupillidae
Pupilla blandi (Morse, 1865)

Hábitat: vive en bosques y praderas con cubierta vegetal y alguna humedad
disponibles, entre rocas, humus y troncos podridos en sitios elevados
(Cheatum y Fullington, 1973; Hibbard y Taylor, 1960). Se encuentra con
frecuencia junto con Vallonia en situaciones protegidas algo menos húmedas
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que las requeridas por otros caracoles, tales como Vitrina, Vertigo o Discus
(Hibbard y Taylor, 1960).
C)
Familia Vallonidae
Vallonia gracilicosta (Reinhardt, 1883)
Hábitat: se le encuentra sobre la cama vegetal húmeda y en el humus, bajo
troncos, corteza y rocas en áreas arboladas.
D)
!

!

Familia Vertiginidae
Vertigo ovata (Say, 1822)

Hábitat: vive en ambientes húmedos y sombreados bajo humus, rocas y leños,
cerca de arroyos, riachuelos y áreas pantanosas (Hibbard y Taylor, 1960;
Cheatum y Fullington, 1973).
E)
Familia Succinidae
Hábitat: se establecen casi siempre cerca de cuerpos de agua, bancos de
arroyos, bordes de estanques, lagos y en o cerca de pantanos (Burch, 1962).
F)
!

Familia Limacidae
Deroceras laeve (Müller), 1774

Hábitat: en sitios húmedos bajo hojarasca, hojas podridas y sobre paredes o
rocas de acantilados húmedos.
G)
Clase Bivalvia
!

Orden Veneroidea

!

!

Familia Pisidiidae (Spaheriidae)
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Pisidium casertanum Poli, 1791
Hábitat: la forma típica presenta conchas relativamente fuertes y es frecuente
en ríos o riachuelos bastante grandes, excepto en aguas muy profundas. Los
ejemplares de concha delgada (con un contorno más liso) se encuentran en
estanques, pantanos, lagunas, lodazales, es decir, cuerpos de agua de baja
energía.
!

Esta especie es una de las pocas que pueden tolerar la desecación

estacional, en ocasiones puede ser el único molusco presente en un arroyo o
manantial temporal (Hibbard y Taylor, 1960).
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APPENDIX 26
The Black Mat analysis report (soil chemistry)
By Dr. Ben Pears
University of Exeter
Geochemical Analysis conducted from a sediment sequence from the Ojo de Agua,
Mexico.
Pears, B.R.
Introduction
During the 2011 archaeological investigations of the landscape of the area around the
Ojo de Agua, Mexico a distinctive dark coloured sediment was discovered which had a
number of similar characteristics which suggested to its discoverers that it was a
continuation of the mollic palaeosol known more commonly as the ‘Black Mat’ which
occurs across North America (Vance Hayes 2008) and Venezuela (Mahany et al. 2011).
The distinctive horizon has been dated to the Younger Dryas c. 12.900BP and has been
associated with a widespread cooling of the planet and a mass extinction event possibly
triggered by an asteroid impact (Firestone et al. 2007). Geoarchaeaological analyses
was therefore conducted upon four samples in order to determine the physical and
chemical composition of the sediments, how the potential black mat horizon formed and
functioned, and whether it shared any characteristics of black mats found elsewhere
across North and South America.

Laboratory Methodologies
In total four bulk soil samples were taken from the archaeological section, two from the
distinctive dark coloured horizon thought to be the ‘black mat’ and two from the
considerably lighter coloured horizons above and below. All the samples were dried,
sieved (to <2mm) and analysed in the Department of Geography at the University of
Exeter. Soil pH (H2O 1:2.5) was determined following the methods of Avery and
Bascomb (1982) and the University of Exeter, organic content of the sediments was also
determined using percentage loss on ignition (LOI)(550oC), % Carbonate, total P in the
fine earth fraction (<100!m) by sodium hydroxide fusion (Based on Mehta et al. 1954
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and Sommers et al. 1972), magnetic susceptibility (x10-6mg3kg-1) was conducted using
the methods developed by Dearing (1999) and Laser diffraction particle size and multielement analyses were determined in the Geography Department at the University of
Exeter. The results of the analyses conducted are summarised in tables 1 and 2 and a
more detailed discussion of the results follow in the next section.

Table 1, Summary of geochemical results for the four samples from Ojo de Aqua,
Mexico.

Table 2, Summary of the particle size results for the four samples from Ojo de Aqua,
Mexico

Results
Physical Characteristics
The most striking feature of the sediments were the contrasts in colours, with horizons 2
and 3 having a range between very dark greyish brown to black, but the variations in the
thickness’ of the sediments suggested that the colour may have been leached out in
places. In other parts of the world where distinctive dark coloured soils are present i.e.
the Terra Preta of Brazil and the deepened plaggen topsoils of north west Europe these
are complimented by a distinctive geochemical signature which highlights a human
origin, but here the results suggest a natural formation processes typical of the Black
Mat. The surrounding soils are typically much lighter in colour.
Texturally all the horizons tested illustrated a silty clay form with, typically the
natural bentonites containing a higher clay content (43%). The Black Mat horizons
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tested however contained almost no sand whereas the surrounding deposits contained at
least 3% suggesting a slightly higher energy depositionary environment.
When analysed in more detail the bentonite curve is clearly distinguishable from
the other horizons although there is very little difference in the particle size variations of
the Black Mat and the overlying deposits complimenting the idea of post burial mixing
and leaching (Fig 1).

Fig 1, Detailed particle size curves for the four samples from Ojo de Agua, Mexico

Geochemistry
The pH is mainly neutral throughout indicating little evidence of acidification of the
soils possibly as a result of the high carbonate content (am going to run a this on the
samples) but a highly mobile water table and movement down profile of rain water in
sediments will maintain a fairly balanced pH. In contrast the LOI shows a clear increase
in the Black Mat suggesting a higher organic content in the darker coloured sediments
which is of no real surprise however, the variation in horizon 2 (which is more like the
result from horizon 1) also backs up the idea of a degree of leaching of organics in some
parts of the Black Mat and indeed the sequence as a whole.
As for the heavy metal content there is a significantly higher quantity of iron in
each of the samples (3674-4709ppm) with a distinctive increase down profile and this is
also a clear indication of water translocation and a flexible water table. If one was also
to run K and Al a similarly high results and pattern would also be determined especially
due to the silty clay nature of the soils. Of more interest perhaps are the results of
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copper, lead and zinc and in each case there are higher concentrations in the darker
Black Mat horizons than the surrounding sediments. Granted there is only a limited set
of results and a more detailed analysis may highlight further deviations in the results but
these increases may reflect subtle climatic variations or possibly an extra-terrestrial
source as highlighted by Firestone et al. 2007. One would however expect though to see
higher magnetic susceptibility figures associated with ferromagnetic minerals in the
range of +100SI x10-6mg3kg-1.
The magnetic susceptibility results themselves also suggest that there was
unlikely to have been any major influence of burning even though SI range is wide from
0.2-90x10-5mg3kg-1. The results for the Black Mat however do fit within the results for
topsoils (0.01-10x10-6mg3kg-1) and the increased result of horizon 2 maybe a result of
the formation of soil conditions or as a result of the translocation of iron through the
profile as a result of moving water tables. The results displayed here then from the
Black Mat and the surrounding soils are likely to derive therefore not from human
interaction but from primary and secondary mineral composition, decomposition and
movement in an active profile and are therefore likely to derive from paramagnetic rock
forming minerals and soil formation rather than burning/combustion.
The total organic phosphorus results back up the organic content (LOI) results
by showing an enhancement in the darker coloured, thicker Black Mat horizons which
range from 86.6!m/g to 92.7!m/g and possibly reflect a concentration of organic
material in the formation process of the horizon. There appears to have been a
distinctive amount of variation however as in the dark grey Black Mat horizon the
results are lower (49.1!m/g) and either illustrate a highly variable surface vegetation
cover during creation or more likely illustrate, alongside many of the other geochemical
results, clear evidence of post burial leaching associated with a changeable water table.
In the inorganic phosphorus there is a complete reversal of results with the surrounding
horizons illustrating the highest results (373-467!g/g) compared to just c.390!g/g in the
Black Mat as a probable result of the large quantities of phosphate minerals present
within the fine grained silty clay of the natural sediment horizons. Overall the total
phosphorus results suggest that the Black Mat horizon has not been accidentally or
deliberately enhanced in phosphorus as seen in middens or anthropogenically enhanced
agricultural soils in Brazil and North West Europe where results regularly exceed
1000!g/g.
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Summary
This brief insight into the physical and chemical character of the Black Mat deposit at
Ojo de Agua, Mexico has shown that the distinctive black horizon is organically
extremely rich as a result of the rapid death and breakdown of large quantities of floral
species possibly as a result of the rapid climatic deterioration at the end of the Younger
Dryas. The results also show that human influences were not occurring upon the
deposits as typical minero-organic signatures such as organic phosphorus and loss on
ignition, and magnetic susceptibility alongside physical archaeological evidence were
not present or enhanced. No more likely the Black Mat is formed from sudden natural
events possibly even as a result of an asteroid impact increasing the heavy metal results.
More plausible perhaps though is the idea that the sediment sequence itself has been
incredibly fluid since its formation with a highly variable water table which has caused
large amounts of post burial mixing and leaching of physical and chemical properties in
the deposits. This highlights the need for further analysis alongside micromorpology
and plant micro/macrofossil work to determine the nature of the organic material
present.

Manganese content analysis

“Hi Ciprian
Hope you are well and had a great time with your father and the Romanian
Royal Family.... how'd you manage that. Youll be pleased to know that I have
run the samples of Black Mat and surrounding samples for Mn in order to
determine whether the colouration was due to this or Fe. The results are as
follows
1. 06-ZAC 105.60ppm
2. 09-ZAC 74.25ppm
3. 16-ZAC 41.45ppm
4. 16-ZAC(repeat) 42.40ppm
5. 23-ZAC 202.55ppm
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Clearly the surrounding deposits contain considerably more Mn than the Black
Mat and in my opinion the colouration of the Black Mat must therefore be almost
entirely due to the exceptionally high Fe content in those particular sediments.
A micromorphological or series of rock thin sections would be of great help in
determining whether the colouration is within the matrices of the material or part
of granular coatings of mineral fragments in the deposit and understanding this
alongside your idea of identifying possible features associated with post
depostional permafrost would also be able to be conducted. Hope this is of
some help.
I wonder if, in return, you might have a bibliography of journal articles or key
texts upon the subject of Pleistocene extinctions as a result of human impact
that I could have a copy of. That would be of great interest to me
Thanks Matey
B.”
-- ♢♢♢ --
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APPENDIX 27
Report of the ICP-MS analysis run on the black mat
By the Camborne School of Mines
University of Exeter, Cornwall Campus
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APPENDIX 28
Report of the XRD analysis run on the black mat
By the Camborne School of Mines,
University of Exeter, Cornwall Campus
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APPENDIX 29
Radiocarbon (Conventional method) reports
by INAH, Mexico City
By. Magdalena de los Ríos Paredes
Radiocarbon Facility, INAH, Mexico City
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APPENDIX 30
Radiocarbon (AMS method) results, from the Laboratory of Ion
Beam Physics, Zürich, Switserland
By: Dr. Corina Solis
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APPENDIX 31
Radiocarbon (AMS method) results,
from the University of Oxford
By Tom Higham
Oxford Radiocarbon Unit
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APPENDIX 32
Radiocarbon (AMS method) results,
from Beta Analytic Laboratory
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APPENDIX 33
Radiocarbon (AMS method) results,
from the University of California at Irvine
By Dr. John Southon

KECK CARBON CYCLE AMS FACILITY
EARTH SYSTEM SCIENCE DEPT, UC IRVINE
14C

results

Ardelean

UCIAMS
Sample nameOther ID !13C ± fraction
#
(‰)
Modern

Jun 04 2013
±

D14C
(‰)

±

14C

age
(BP)

±

125805 Ojo de Agua Black Mat - acid-insoluble#1
0.2748 0.0006 -725.2

0.6

10375

20

125822 Ojo de Agua Black Mat - base-soluble
0.2697 0.0008 -730.3

0.8

10525

25

125824 Ojo de Agua Black Mat - residue 0.2707 0.0006 -729.3
125825 Ojo de Agua Black Mat - acid-insoluble#2
0.2744 0.0008 -725.6

0.6
0.8

10495
10390

20
25

Radiocarbon concentrations are given as fractions of the Modern standard, D14C, and conventional radio
Stuiver and Polach (Radiocarbon, v. 19, p.355, 1977).
Sample preparation backgrounds have been subtracted, based on measurements of

14C-free

coal.

All results have been corrected for isotopic fractionation according to the conventions of Stuiver and Pola
prepared graphite using the AMS spectrometer. These can differ from !13C of the original material, if frac
or the AMS measurement, and are not shown.

Comments:
Samples were submitted as dark colored fine silt. Three fractions were dated:
I) acid-insoluble (2 aliquots): the insoluble residue remaining after treatment with 1N HCl (1 hr, 70°C) wa
repeatedly agitated and decanted to concentrate a fine fraction, and vacuum dried.
ii) base-soluble: material that had already undergone acid treatment was treated with 1N NaOH (2 x 1 hr, 70°C). Th
fraction was reprecipitated with 10N HCl, washed repeatedly with MQ water, and vacuum dried.
iii) residue: the acid-treated material that did not dissolve in base was treated with 1N HCl (1 hr, 70°C), w
agitated and decanted to concentrate a fine fraction, and vacuum dried.
After drying, fractions i) and iii) consisted of fine brown silt covered with a thin black layer that cracked in
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APPENDIX 34
OSL (Optically Stimulated Luminescence) dating results,
from the University of Oxford
By Dr. Jean-Luc Schwenninger
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APPENDIX 35
Results of the geomorphology analysis
run on the Black Mat from Ojo de Agua
By Dr. Yamzul E. Ocampo
School of Earth Sciences, University of San Luis Potosi, Mexico
“Preparación de la muestras
Las muestras fueron montadas sobre un portaobjeto petrográfico marca
Buheler, pegadas con resina epoxica de la misma marca. Posterior al montaje,
fueron devastadas con lijas abrasivas de una escala de 80, 250, 600 y 1000. Es
necesario mencionar que las muestras fueron humedecidas con aceite aceite
para mueblas 1-2-3, para favorecer a que las muestras no permitir que los
minerales arcillosos se expandiera.
Una vez terminadas las laminas delgadas, estas fueron analizadas en un
microscopio petrográfico con luz polarizada marca Olympus.
Muestra I
En muestra de mano, bajo el microscopio binocular, se observa una roca
clástica de grano fino del tamaño de los limos

gruesos, constituida por

cuarzos, feldespatos y escasos líticos soportados por una matriz de grano muy
fino. Los cuarzos son subredondeados con baja esfericidad. Entre tanto que
los feldespatos son redondeados con moderado esfericidad.
Bajo el microscopio petrográfico, se observa una roca de grano fino consituida
por cuarzo, feldespatos y matriz. Los cuarzos son monocristalinos con extinción
recta, que ocasionalmente exhiben vacuolas. Los feldespatos son del tipo
anortita, que texturalmente son redondeados, y alteran frecuentemente a
caolinita y seriita. La matriz es mayor al 30% del tipo arcillosa posiblemente del
tipo ilita, como mucha presencia de sericita.
Los minerales accesorios son hematita, moscovita y posiblemente materia
orgánica quemada.
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Muestra II
Megascopicamente se observa una roca muy deleznable constituida por
fragmentos líticos, cuarzo y escaso feldespatos soportados por una matriz de
color café obscuro o gris. Los fragmentos líticos son de

lutitas y raros

fragmentos volcánicos. Texturalmente son angulosos a subredondeados con
moderada esfericidad.
Los fragmentos de cuarzo son subangulosos con baja esfericidad. Los
feldespatos texturalmente son subredondeados a redondeados, posiblemente
del tipo anortita. A matriz es mayor al 20% del tipo arcilloso.
Bajo el miscroscopio de luz polarizada, se observa una muestra constituida por
fragmentos líticos, escasos cuarzos y muy raros feldespatos soportados del
tamaño de los limos gruesos a las arenas medias, dentro de una matriz
arcillosa. Los fragmentos líticos son de lutitas y calizas. Los fragmentos
calcáreos texturalmente varias de mudstone a wackestone de globigerindos.
Los líticos de lutitas exhiben planos de laminación paralela, siendo de color gris
a rojo. Texturalmente son subredondeados con baja esfericidad. Los cuarzos
son del tipo monocristalino con extinción ondulosa, que texturalmente son
angulosos a subredondeados. Los feldespatos so del tipo potasico y
plagioclasas que textualmente son redondeados con maclado tipo carsbard y
comúnmente alteran a caolinita y sericita. La plagioclasas pueden ser albitas
con maclado tipo carsbard. La matriz es mayor al 20% del tipo arcillosa de color
café medio a rojo, conformada posiblemente por ilita, aunado con la amplia
presencia de moscovita, hematita y posiblemente fosfatos o materia orgánica
quemada?. El cemento es calcifico menor al 10%, del tipo calcifico en habito
poiquílitico.
La roca se puede clasificar como una vaca lítica”.

-- ♢♢♢ --

(END OF APPENDICES)
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