STUDIES IN ARCHAEOLOGY

Nlava
Subsistence

Studies in Memory of Dennis E. Puleston

Edited by
Kent V. Flannery



Maya Subsistence

Studies in Memory of Dennis E. Puleston



g

T

Dennis E. Puleston, Maya archaeologist (photo by Peter D. Harrison).



Maya Subsistence

Studies in Memory of Dennis E. Puleston

Edited by

KENT V. FLANNERY

Museum of Anthropology
University of Michigan
Ann Arbor, Michigan

ACADEMIC PRESS

A Subsidiary of Harcourt Brace Jovanovich, Publishers

New York London
Paris San Diego San Francisco Sao Paulo Sydney Tokyo Toronto



Cover and part opening art by F. E. Smiley.

This is a volume in
Studies in Archaeology

A complete list of titles in this series appears at the end of this volume.

CoPYRIGHT © 1982, BY ACADEMIC PRESS, INC.

ALL RIGHTS RESERVED.

NO PART OF THIS PUBLICATION MAY BE REPRODUCED OR
TRANSMITTED IN ANY FORM OR BY ANY MEANS, ELECTRONIC
OR MECHANICAL, INCLUDING PHOTOCOPY, RECORDING, OR ANY
INFORMATION STORAGE AND RETRIEVAL SYSTEM, WITHOUT
PERMISSION IN WRITING FROM THE PUBLISHER.

ACADEMIC PRESS, INC.
111 Fifth Avenue, New York, New York 10003

United Kingdom Edition published by

ACADEMIC PRESS, INC. (LONDON) LTD.
24/28 Oval Road, London NwW1 7DX

Library of Congress Cataloging in Publication Data
Main entry under title:

Maya subsistence.

(Studies in archaeology)

Papers presented at a conference, organized by the
University of Minnesota Dept. of Anthropology, which was
held at the university in Oct., 1979.

Includes bibliographies and index.

1. Mayas--Agriculture--Congresses. 2. Mayas--
Economic conditions--Congresses. 3. Indians of Mexico--
Agriculture--Congresses. 4. Indians of Central America--
Agriculture--Congresses. 5. Indians of Mexico--
Economic conditions--Congresses. 6. Indians of Central
America--Economic conditions--Congresses. 7. Puleston,
Dennis Edward, 1940-1978--Congresses. I. Puleston,
Dennis Edward, 1940-1978. II. Flannery, Kent V.

II1. University of Minnesota. Dept. of Anthropology.
IV. Series.

F1435,.3.A37M39 338.1'0972 81-17620

ISBN 0-12-259780-X AACR2

PRINTED IN THE UNITED STATES OF AMERICA

82 83 84 85 987654321



The studies in this volume are dedicated to the memory of
Dennis E. Puleston. All royalties from the sale of this book
accrue to the Dennis E. Puleston Memorial Fund, Department
of Anthropology, University of Minnesota.



This page intentionally left blank



Contents

Contributors

Preface

Dennis Edward Puleston (1940—1978): Maya Archaeologist
GORDON R. WILLEY

I

Ecological Models for Early Maya
Adaptations

1

Cultural Evolution and Ecological Succession

in the Valley of Guatemala: 1500 B.c.-A.D. 1524
WILLIAM T. SANDERS AND CARSON N. MURDY

Introduction

Chronology

The Test Squares

Settlement and Population History
of the Valley of Guatemala

XV

xvii

19

19
28
28

50

vii



viii Contents

Agricultural History of the Valley of Guatemala 56
Conclusions 59

2

An Ecological Model of the Early Maya

of the Central Lowlands 65
BARBARA VOORHIES
Introduction 65
Pioneer Maya and the Tropical Forest Habitat 67
Potential Exports of the Central Lowlands 70
Organizational Characteristics of Tropical Forests
and Their Procurement Systems 84
Organizational Characteristics of the Maya Export System 86
Evaluation of the Tropical Forest Export Model 88
Summary 90

I

Archaeological Investigations
of Preclassic and Classic Maya Subsistence

3

Prehistoric Agricultural Systems in El Salvador 99
PAYSON D. SHEETS
Introduction 99
Cultural History and Agricultural Systems 100
Summary and Conclusions 116

4

Subsistence and Society in Eastern Yucatan 119
PETER D. HARRISON
Introduction 119
Part 1 120
Part 2 123

Conclusion 128



5

Subsistence, Trade, and Development

of the Coastal Maya
DAVID A. FREIDEL and VERNON SCARBOROUGH

Introduction

Preclassic Canalization at Cerros, Northern Belize
Spatial Disposition of Feature

Excavation of Features

Interpretations

Speculation

Conclusions

6

Ancient Lowland and Highland Maya
Water and Soil
Conservation Strategies

RAYMOND T. MATHENY

Introduction

Lowland and Highland Watersheds
Lowland Hydraulic Techniques
The Maya Highlands

Summary

II

Contributions of Geography and Soil Science
to an Understanding of Ancient Maya Subsistence

7

Hydraulic Agriculture in the American Tropics:

Forms, Measures, and Recent Research
WILLIAM M. DENEVAN

Introduction
Forms of Hydraulic Agriculture
and Minor Water-Management Techniques

Contents

131

131
133
134
139
145
148
151

157

157
157
159
170
176

181

181

183

ix



Contents

The Measurement of Raised Fields 188
Recent Research on Precolumbian Raised-Field

Agriculture in Latin America 191
Summary 197

8

Prehispanic Agricultural Use of the Wetlands

of Northern Belize 205
ALFRED H. SIEMENS

Introduction 205
Wetlands of Northern Belize 206
Ground Verification of Wetland Patterning 208
Related Field Investigations 217
Reconsiderations 219
Problems in Assessing the Significance

of Maya Raised Fields 220
Summary and Conclusions 221
Postscript 222

9

The Origin of Raised Fields near San Antonio,

Belize: An Alternative Hypothesis 227
PIERRE P. ANTOINE, RICHARD L. SKARIE, and PAUL R. BLOOM

Introduction 227
Physical Setting 228
Methods 228
Examination of Strata from Test Pits 230
Discussion 232
Summary and Conclusions 234

IV

Maya Subsistence in the Postclassic,
Colonial, and Modern Eras



10

The Plant World of the Sixteenth- and

Seventeenth-Century Lowland Maya
JOYCE MARCUS

Introduction
The Sixteenth- and Seventeenth-Century Sources
The Size of the Sixteenth- and Seventeenth-Century
Fields
Maya Sixteenth- and Seventeenth-Century
Plant Categories
Maya Classification of Soils and Environmental Features
Continuity and Change:
The Impact of Nahua and Arawak
Summary and Conclusions

11

Agriculture and Trade in the Colonial Period

Southern Maya Lowlands
GRANT D. JONES

Introduction

The Southern Maya Lowlands in Colonial Times
Patterns of Agricultural Production

Implications of the Model

12

The Traditional Role of Women and Animals

in Lowland Maya Economy
MARY POHL and LAWRENCE H. FELDMAN

Introduction

Ritual Feasts

Trade and Tribute

Dogs and Pigs

The Economic Role of Maya Women
Conclusions

Contents

239

239
240

253

258
262

264
267

275

275
277
286
289

295

295
296
302
303
304
308

xi



xii

Contents

13

The Contemporary Role of Women
in Lowland Maya

Livestock Production
MARION MARSHALL NIMIS

Introduction

Methods

Traditional Methods of Animal Production
Contemporary Festivals

Personal Independence and Family Security
Women as Entrepreneurs

Conclusion

14

Experiences in Traditional Hydraulic Agriculture
ARTURO GOMEZ-POMPA, HECTOR LUIS MORALES,
EPIFANIO JIMENEZ AVILA, and JULIO JIMENEZ AVILA

Introduction

The Balancdn—Tenosique Plan
Experiment in El Espino, Tabasco
The College of Tropical Agriculture
The Cultural Institute of Nacajuca
The Camellones Chontales

The Lagoon of Tecocomulco
Chinampas of Laguna de La Mancha
Conclusion

V

QOverview

15

Maya Subsistence: A Commentary
GEORGE A. COLLIER

313

313
314
314
322
323
324
325

327

327
329
334
335
335
336
338
339
340

345



Appendix 1 Dennis E. Puleston: A Tribute
FRANK C. MILLER

Appendix 2 The Role of Ramén

in Maya Subsistence
DENNIS E. PULESTON

Introduction
Slash-and-Burn Agriculture
The Ramén Survey
Productivity

Nutrition

Labor

Settlement Patterns

Index

Contents

349

353

353
354
358
360
361
362
363

367

Xiii



This page intentionally left blank



Contributors

Numbers in parentheses indicate the pages on which the authors’ contributions begin.

PIERRE P. ANTOINE* (227), Department of Soil Sciences, University of
Minnesota, St. Paul, Minnesota 55108

EPIFANIO JIMENEZ AVILA (327), Instituto Nacional de Investigaciones
sobre Recursos Biéticos, Jalapa, Veracruz, México

JULIO JIMENEZ AVILA (327), Instituto Nacional de Investigaciones sobre
Recursos Biotticos, Jalapa, Veracruz, México

PAUL R. BLOOM (227), Department of Soil Sciences, University of Min-
nesota, St. Paul, Minnesota 55108

GEORGE A. COLLIER (345), Department of Anthropology, Stanford Uni-
versity, Stanford, California 94305

WILLIAM M. DENEVAN (181), Department of Geography, University of
Wisconsin, Madison, Madison, Wisconsin 53706

LAWRENCE H. FELDMAN (295), Museum of Anthropology, University of
Missouri, Columbia, Missouri 65211

DAVID A. FREIDEL (131), Department of Anthropology, Southern
Methodist University, Dallas, Texas 75275

ARTURO GOMEZ-POMPA (327), Instituto Nacional de Investigaciones
sobre Recursos Biéticos, Jalapa, Veracruz, México

PETER D. HARRISON (119), Department of Anthropology, University of
New Mexico, Albuquerque, New Mexico 87131, and Middle American
Research Institute, Tulane University, New Orleans, Louisiana 70118

*Present address: National Agronomic Institute of Yangambi, Yangambi, Zaire.

XV



Contributors

GRANT D. JONES (275), Department of Anthropology, Hamilton College,
Clinton, New York 13323

JOYCE MARCUS (239), Museum of Anthropology, University of Michigan,
Ann Arbor, Michigan 48109

RAYMOND T. MATHENY (157), Department of Anthropology, Brigham
Young University, Provo, Utah 84602

FRANK C. MILLER (349), Department of Anthropology, University of Min-
nesota, Minneapolis, Minnesota 55455

HECTOR LUIS MORALES (327), Instituto Nacional de Investigaciones
sobre Recursos Biéticos, Jalapa, Veracruz, México

CARSON N. MURDY (19), Department of Anthropology, Pennsylvania
State University, University Park, Pennsylvania 16802

MARION MARSHALL NIMIS+ (313), Department of Animal Science, Uni-
versity of Minnesota, St. Paul, Minnesota 55108

MARY POHL (295), Department of Anthropology, Florida State Univer-
sity, Tallahassee, Florida 32306

DENNIS E. PULESTON{ (353), Department of Anthropology, University of
Minnesota, Minneapolis, Minnesota 55455

WILLIAM T. SANDERS (19), Department of Anthropology, Pennsylvania
State University, University Park, Pennsylvania 16802

VERNON SCARBOROUGH (131), Department of Anthropology, Southern
Methodist University, Dallas, Texas 75275

PAYSON D. SHEETS (99), Department of Anthropology, University of
Colorado, Boulder, Colorado 80309

ALFRED H. SIEMENS (205), Department of Geography, University of
British Columbia, Vancouver, British Columbia, Canada V6T1W5

RICHARD L. SKARIE$§ (227), Department of Soil Sciences, University of
Minnesota, St. Paul, Minnesota 55108

BARBARA VOORHIES (65), Department of Anthropology, University of
California, Santa Barbara, Santa Barbara, California 93106

GORDON R. WILLEY (1), Peabody Museum of Archaeology and Ethnol-
ogy, Harvard University, Cambridge, Massachusetts 02138

+Present address: 801 Iowa West, St. Paul, Minnesota 55117.
1Deceased.
§Present address: Box 29, Rt 1, Audobon, Minnesota 56511.



Preface

In the autumn of 1978, returning from the isolation of a field season in
southern Mexico, I was met with very sad news: Mesoamerican archaeology had
lost one of its nice guys. Dennis Puleston—a gentle person, a born naturalist, a
fearless explorer, and a superb field-worker—had been taken from us prema-
turely. A chance bolt of lightning—unpredictable, completely unlikely, a truly
one-in-a-million accident—had robbed us of one of the most colorful and de-
lightful of all our colleagues.

[ remember asking myself, why does it always happen to the good guys?
Surely archaeology has had more than its share of bright young people who
were taken before their time—Robert Barlow, George Vaillant, David Clarke,
Jack Ladd, and Jim Gifford are among those who come quickly to mind. At such
times, it does indeed seem that the good die young, while, as the Mexicans say,
“cosa mala nunca muere.”

Then came a telephone call from the University of Minnesota, where the
Anthropology Department was organizing a conference in Denny’s memory.
Would [ chair the conference and edit the resulting volume, they wondered? 1
replied that nothing would give me greater pleasure than to do something posi-
tive for Denny.

The conference, held at the University of Minnesota in October 1979, was
entitled *“The History and Development of Maya Subsistence.” It was felt that
this topic, which had been one of Denny’s major interests, would be the most
appropriate choice to integrate the efforts of his many friends who were invited
to contribute papers or ideas. Those friends came in great numbers and arrived
in an extraordinarily good mood. All seemed to sense that, although the circum-
stances leading up to the conference were sad ones, the man we were there to
honor was not a sad person. Maya archaeology had been a joyful celebration for
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Denny, and such was the mood of the participants that on the final day of talks
one of them whispered to me, ‘“This has been the Woodstock of all Maya
conferences.”

One of the reasons for the success of any conference is the group of people
organizingit, and I can barely begin to thank all of them. Chairman Elden Johnson
and the Anthropology Department of the University of Minnesota planned ev-
erything so well that there was little for me to do. William L. Rowe, Skip Mes-
senger, and Phyllis Messenger orchestrated all the sessions, lunches, receptions,
slide presentations, and coffee breaks. Olga Stavrakis Puleston, who knew better
than anyone else who Denny’s tried and true friends were, played a major role in
the selection of speakers. The costs of the conference were underwritten by the
Archaeological Institute of America; the Dennis E. Puleston Memorial Fund; the
Lucille P. Wellington Trust; and the College of Liberal Arts, Department of
Anthropology, Graduate School, and Office of International Programs of the
University of Minnesota. Finally, 1 would like to thank the contributors to this
volume for allowing all royalties to accrue to the Dennis E. Puleston Memorial
Fund in order that similar conferences may be held in the future.

This volume begins with Gordon R. Willey’s analysis of Dennis Puleston’s
career, a chapter in which Willey reviews the history of inquiry into Maya subsis-
tence and places Denny’s contributions in their intellectual context. Following
this, the volume is organized into four groups of chapters dealing with Maya
subsistence from the earliest Preclassic period up to the present day. Topics
include agriculture, hunting, wild plant collecting, animal husbandry, and trade.
A pervasive theme throughout the volume, however, is the question of the role
of intensive agricultural systems in the rise of ancient Maya civilization.

We know relatively little about the origins of agriculture in the Maya region.
Quite simply, most research into the beginnings of agriculture has taken place in
the semiarid highlands of Mexico, where plant preservation is better. Bottle
gourds are among the oldest plants for which we have any evidence—not much
of a surprise when we consider that Mexico’s earliest farmers had no pottery.
The primitive ancestors of today’s squashes and pumpkins came under domesti-
cation prior to 7000 B.C. in areas as widely separated as the Sierra Madre de
Tamaulipas and the eastern Valley of Oaxaca. Wild runner beans were used
during the same period over the same area, and common beans were domestic
by 4000 B.c. Actual cobs of maize dating to 5000 B.c. were recovered by
MacNeish at Coxcatldn Cave in the Tehuacén Valley of Puebla; domestic chile
peppers appeared in the same cave by 4000 B.c. {MacNeish 1964; Cutler and
Whitaker 1967; Kaplan 1967). (For a summary, see Flannery 1973: Table 2, pp.
287-301.)

As this book goes to press, however, we may be on the verge of finding out
a lot about the origins of agriculture in the Maya region. Richard S. MacNeish
and S. Jeffrey K. Wilkerson have embarked on the investigation of a whole
series of preceramic sites on the coast of Belize. Their discoveries could fill in an
enormous gap in our knowledge of early Maya subsistence.



Preface

One of the problems on which MacNeish and Wilkerson may be able to
shed some light is the role of manioc among the peoples of lowland
Mesoamerica. Ever since Bronson (1966) suggested that the Classic Lowland
Maya might have cultivated manioc, the number of manioc ‘“‘groupies” has
grown steadily until we now have people convinced that the Olmec grew man-
ioc, the Preclassic farmers of Tehuantepec grew manioc, and Maya civilization
rose and fell on manioc. We even have people ready to argue that there were
two forms of early Mesoamerican civilization—a highland culture based on
maize and a lowland culture based on root crops. All of this, of course, must be
believed on faith because there is no archaeological evidence to support it.

There are at least 5—10 species of wild Manihot in the Maya region, but it
cannot yet be shown that any one of them is the ancestor of domestic manioc
(Manihot esculenta). The two most closely related Mexican and Central Ameri-
can species, M. gualanensis and M. aesculifolia, have stouter and more many-
branched inflorescences than M. esculenta; on the other hand, the northeastern
South American species M. saxicola will produce fertile hybrids with M. es-
culenta (Rogers 1963). For this and other reasons, many botanists see northern
South America as a possible center for early domestication. Also, the fact that
many of the terms used for manioc in Mesoamerica are of Carib or Arawak
origin (Marcus present volume, see Chapter 10) may even suggest that the plant
is a relatively recent arrival from Central America or the Antilles.

Potentially, archaeology could solve this problem. It is simply not true, as
some have claimed, that it is impossible to find archaeological evidence for
manioc in the lowlands. Alejandro Martinez (1978) proved this by floating ash
from bell-shaped pits at the Protoclassic Don Martin site in the Grijalva Depres-
sion of Chiapas. Carbon is preserved even in the tropics, and Martinez recov-
ered two carbonized seeds of Manihot sp. out of a sample of hundreds of
identifiable plants (Martinez 1978:Figure 17a). Note, however, that his Manihot
sp. is not identified to species; hence, it would be a mistake to leap to the
conclusion that it is cultivated manioc rather than one of the numerous wild
species that are native to Chiapas and were undoubtedly used for food. The
situation is similar to that of the Manihot sp. seed recovered by MacNeish (1958)
from one of his Tamaulipas caves, which has frequently been cited as evidence
for cultivated manioc. According to C. Earle Smith, Jr. (personal communica-
tion), the seed is from a wild species native to Tamaulipas.

With evidence for manioc so scanty at present, it is not surprising that
archaeologists have turned to circumstantial evidence. Several have argued for
Preclassic manioc cultivation on the basis of small, anomalous obsidian chips,
which are said to resemble those used in manioc graters in South America.
There are several problems with this idea, however, which have recently been
summarized by Zeitlin (1978:188—-189). First, the type of manioc currently
grown in Mesoamerica does not even need to be grated to make it edible.
Second, the obsidian chip argument would be convincing only if such chips were
present at tropical lowland sites where manioc growing is possible, but absent at



