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Early Sedentary Economy
in the Basin of Mexico

New data suggest significant variants in early post-

Pleistocene human occupations in Middle America.

Evidence from archeological excava-
tions in the last two decades has widened
our knowledge concerning early post-
Pleistocene human communities and the
economic strategies, cultural practices,

Christine Niederberger

ducted at the Zohapilco site and discuss
hypotheses concerning the processes
and conditions under which sedentary
life was established in this region. In par-
ticular, I examine the possibility of a pre-

Summary. Artifactual and nonartifactual evidence from the lacustrine shores of the
Chalco-Xochimilco Basin suggest the existence of fully sedentary human commu-
nities in the Basin of Mexico from at least the sixth millennium B.C.

and technological development that led
to the establishment of village life.

Curiously enough, the Basin of Mexi-
co, which gave rise to a massive litera-
ture on its Pleistocene prehistory and its
Classical period (I), has been largely ig-
nored with regard to the time period be-
tween 10,000 and 2000 B.C. The general
opinion that during that interval it repre-
sented a cultural desert or a marginal
zone was implicitly or explicitly adopt-
ed, as frequently happens when the evi-
dence for a determinant period is lack-
ing. Archeological excavations at the
fossil lacustrine site of Zohapilco (2), in
the southern part of the Basin of Mexico,
provide new perspectives. They have
yielded numerous paleobotanical and
paleozoological remains, as well as evi-
dence of human industries, which consti-
tute the first testimony for occupations in
the southern part of the Basin of Mexico
between the sixth and the second mil-
lennia B.C.

In this article I describe the work con-
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agricultural sedentary way of life and at-
tempt to define some significant points in
the progressive development and change
in man-plant relationships in the Basin of
Mexico from the sixth millennium on-
ward.

Theoretical Background

Only the two earliest phases of the
long archeological sequence (3) uncov-
ered at the Zohapilco site will be dis-
cussed here: the Playa phase, dated from
6000 to 4500 B.C., and the Zohapilco
phase, dated from 3000 to 2200 B.C. (,
5). Both raise several points of interest.

Specifically, this first discovery of a
pre- and protoceramic post-Pleistocene
occupation reduces a gap in our knowl-
edge of a crucial period and allows us to
explore the regional antecedents of agra-
rian preurban societies in the Basin ().
It shows the theoretical weakness of
simple diffusionist models that explain

SCIENCE

the emergence of ceramic cultures in the
Basin of Mexico through the sudden in-
tervention of external factors. Such in-
terpretations, which call for a late settle-
ment or colonization, are actually recur-
rent in the history of research in this re-
gion.

Within a more general context, the
Playa phase provides evidence that may
lead us to discern various trends toward
the establishment of a sedentary way of
life among Middle-American commu-
nities. Especially relevant to this aspect
is the fact that the paleoecological char-
acteristics of the southern part of the Ba-
sin of Mexico differ radically from those
of the semiarid Valley of Tehuacan (7)
and of the Sierra of Tamaulipas (8) that
have, until now, provided the most im-
portant archeological data published on
the subject.

Recent archeological syntheses deal-
ing with the transition from a predatory
to a production economy have drawn at-
tention to the fact that semiarid biocli-
matic contexts alone have furnished data
for the geographically varied zone of
Middle America. Moreover, these syn-
theses stress the difficulty of understand-
ing the early processes that led to plant
domestication in regions where annual
rainfall seems not to have exceeded 500
millimeters (9). Although these consid-
erations may have somewhat dis-
regarded the specific resources of semi-
arid regions and the seasonal fertility of
restricted ecological niches, such as wet
barrancas and valley floors, they have
the advantage of demonstrating that, un-
til now, only xerophytic contexts and a
priori unfavorable areas have been seri-
ously surveyed. It has been noted (9)
that researchers such as Sauer and
Braidwood (10), Binford (I1), Meyers
(I2), Bronson (I/3), and Flannety (I4),
whose theoretical leanings are often di-
vergent, agree in placing the gradual drift
toward plant domestication in optimal
bioclimatic zones, where sedentary life
and the use of a wide range of plant
resources tend to become established
early. In another context, an examination
of the state of our knowledge on early ag-
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Fig. 1. Principal known preceramic and early ceramic zones in Middle America.

riculture led Higgs and Jarman (/5) to
suggest that our current opinions and in-
terpretations have been biased by the
discoveries made in very restricted areas
in the Americas and the Near East,
which, in the opinion of these authors,
leads to ‘‘a need for a reconsideration of
the situation as a whole”” (I5, p. 3).

Data from the Zohapilco site, situated
at an altitude of more than 2200 meters in
the temperate highlands (Fig. 1) should
contribute to attempts to review the con-
ventional evolutionary scheme of no-
madic hunter-gatherers becoming seden-
tary farmers or herders (/6), a scheme
often considered as an ‘‘inappropriate
rigid stadial model’” (/7). The new data
should help to highlight the diversity of
processes which gradually led to large
permanent settlements in post-Pleisto-
cene times.

Geographical Setting

The southern part of the Basin of Mex-
ico once was filled by a freshwater lake
that was divided in two parts, Xoch-
imilco and Chalco, by the construction
of a dike during historic times. Its fossil
shores, surrounded by volcanic moun-
tain ranges that are mostly basaltic and
Quaternary in origin, are located at an al-
titude of about 2240 m.

Chalco lake covered an area of some
110 square kilometers in the south-
eastern depression of the Basin before it
was completely drained at the beginning
of this century. Its riparian soils, rich in
peaty components, have preserved nu-
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merous archeological testimonies of pre-
Hispanic life. Evidence for early Holo-
cene and ‘‘Formative’’ (/8) occupations
is particularly dense on the fossil lake
beaches that stretch along the foot of the
eastern slope of the Tertiary andesitic
volcano of Tlapacoya (Fig. 2). This an-
cient volcano, at present a conspicuous
physiographic feature in the plain of
Chalco, appears in cartographic docu-
ments of previous centuries as an island
or a peninsula, depending on fluctuations
in the level of the former lake.

Some residual stretches of the Xoch-
imilco lake, which formerly covered the
southwestern depression of the Basin of
Mexico, remain today. Its willow-shaded
canals and ponds provide a sample of the
varied aquatic and riparian flora and
fauna of the past, and its humiferous fer-
tile shores, now under intensive horticul-
ture (/9), contrast strikingly with the
generally eroded and deforested aspect
of the Basin. Above the Xochimilco-
Chalco lacustrine plains and the site of
Zohapilco rises the imposing Sierra Ne-
vada with its snow-covered volcanic
peaks of Iztaccihuatl and Popocatepetl,
over 5000 m high, closing the vast Basin
of Mexico to the southeast.

Stratigraphy and Early Dates

During the last millennia, lake trans-
gressions and recessions in the Basin of
Chalco were numerous and of diverse
magnitudes. For this reason a trench, 50
m in length, was laid out close to the
zone of slope change and perpendicular

to the contour lines. The aim was to ex-
pose the greatest possible number of suc-
cessive beaches favorable to human ac-
tivity. In contrast to most pre-1970 ar-
cheological excavations related to the
Holocene in the Basin of Mexico, those
at Zohapilco followed the natural stratig-
raphy of the sediments. These forma-
tions provide climatic, edaphic, and biot-
ic data that are especially valuable in re-
search related to paleoeconomy.

The stratigraphic column at the site of
Zohapilco yields evidence of human
communities that occupied the region
during 6000 to 200 B.C. Before dis-
cussing the first part of the sequence I
shall note briefly the principal volcanic
episodes and lacustrine fluctuations that
took place in the southern part of the Ba-
sin between 12,000 and 6000 B.C., as
demonstrated by stratigraphic analysis.

The lowermost layer of the geoped-
ological column examined at Zohapilco
is a peat bed dated at 12,750 + 280 B.C.
(GX.0878). This is overlaid by a thick
deposit of pumice and andesitic lapilli
(Fig. 3, layer 33) that marks the begin-
ning of intense volcanic activity that was
rarely interrupted by lake or land sedi-
mentation in the course of the following
millennia. Within this volcanic sequence,
there is a regional stratigraphic marker
composed of a threefold deposit of
pumitic ashes. This tripartite volcanic
layer (Fig. 3, layer 30) has been indi-
rectly dated by carbon-14 analyses at
7970 = 220 B.C. (I-6897). At the con-
clusion of this series of volcanic epi-
sodes, an important lake transgression
occurred in the Basin of Chalco, leaving
a thick and uniform silt deposit (Fig. 3,
layer 26) that was very rich in organic
matter and diatom frustules.

On the beach that formed over this de-
posit (Fig. 3, layer 25) and that was com-
posed mainly of oolites and freshwater
ostracods, appears the first evidence of
post-Pleistocene human occupation at
Zohapilco. The 5090 + 115 B.C. carbon-
14 date (I-4405) associated with this
beach is the oldest chronological refer-
ence for this ancient occupation of the
site which I call the Playa phase. By
extrapolation of the Clark dendrochron-
ological correction curve (20), this '“C
date would give a sidereal date of about
5900 = 120 B.C. Another '"C date,
4250 = 125 B.C. (I-4192), from a higher
stratigraphic level (Fig. 3, layer 22) was
obtained for this long-lasting Playa oc-
cupation. Application of the dendro-
chronological correction, following the
Clark curve, gives this later radiocar-
bon date a sidereal date of 5115 x 130
B.C.

Two subphases have been determined
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within the Playa cultural phase. Ex-
pressed in sidereal years (5), their esti-
mated range is 6000 to 5300 B.C. for
Playa 1 and 5300 to 4500 B.C. for Playa
2

The Playa Phase: Paleoecology

The Playa phase coincides with an ex-
ceptional flourishing of the biota in the
southern part of the Basin of Mexico.
Study of histograms of early Holocene
pollen not only reveals that the southern
part of the Basin of Mexico reached its
bioclimatic climax between the seventh
and fourth millennia, but also indicates
the remarkable continuity and equilib-
rium of the biocenoses represented.

Although today the Basin of Mexico
is deforested and subject to severe ero-
sion, the pollen spectrum of the Playa
levels shows that large areas were once
covered by forests in which three gen-
era predominated: pine (Pinus), oak
(Quercus), and alder (Alnus), together
with ash (Fraxinus), walnut (Juglans),
liquidambar (Liquidambar), elm (Ul-
mus), hackberry (Celtis), and Acer-
aceae. Also represented in the pollen in-
ventory are trees from the higher zones
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above the region, such as fir (Abies), or
those associated with riparian soils, such
as willow (Salix) and poplar (Populus).
The estimated annual rainfall for this
biotope, dominated by a temperate de-
ciduous forest, is over 1400 mm, while
the annual mean temperature, with but
slight seasonal fluctuations, has been
calculated at 20°C (27). Black haw (Vi-
burnum) and elderberry (Sambucus) pre-
dominated in the shrubby layer. The
grassy layer included essentially Ver-
bena, Oxalis, Sida, Myrica, Thalictrum,
Mitella, Heliotropium, and Acan-
thaceae.

The lake shores—habitat of fish-eating
birds—were densely covered by Cy-
peraceae mixed with rushes (Juncus),
cattails (Typha), and Sparganiaceae.
Horsetail (Potamogeton), water lentil

(Lemna), Myriophyllum, and Epilobium
made up a large proportion of all the
floating or submerged aquatic plants.
The water of Lake Chalco was fresh, as
shown by the presence in riparian sedi-
ments of freshwater mollusks of the fol-
lowing genera: Physa, Torquis, Heli-
soma, Amnicola, and Pomatiopsis. Also
present were freshwater ostracods such
as Potamocypris, Cypridopsis vidua,
Darwinula stevensoni, Candona ellip-
tica, C. distincta, and C. hipolitensis.
Alluvial soils, rich in humus and char-
acterized by a high water table, were a
favorable milieu for wild cereal clusters.
Among the riparian plant cover, the
Playa pollen spectrum indicates the pres-
ence of amaranths, chenopodiums, and
the genus Zea, the pollen of which, at
these levels, measures from 60 to 90 mi-

Fig. 2. The Basin of Mexico.
An oblique perspective view
of the central and southern
parts of the Basin of Mexico,
made in 1858 by Casimiro Cas-
tro. [Courtesy A.F.I.N.A.H.]
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crometers in diameter. Certain proper-
ties of the humiferous alluvial deposits
encountered at these levels have allowed
the remarkable preservation, starting in
layer 25, of abundant plant remains such
as grains of teosinte (22)—a close rela-
tive of maize—now classified as Zea
mexicana (23), carbonized seeds of
Amaranthus (24), seeds of Physalis 25),
and numerous wood fragments, both in a
natural state and with traces of having
been worked. The presence of certain
plants, such as Urtica, in the floristic
community of Playa is of archeological
interest to the degree that it indicates, to-
gether with other evidence, human inter-
ference in the occupied area (26).
Mammal remains recovered from
these archeological levels include white-
tailed deer (Odocoileus virginianus), rab-
bit (Sylvilagus cunicularius), the genus
Canis —dog or coyote, Mexican vole
(Microtus mexicanus), small rodents of
the Heteromyidae (Liomys irroratus),
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and cotton rats (Sigmodon sp.). The nu-
merous bone remains of fish belong to
three groups, all of them freshwater: that
of the white fish and charales of the ge-
nus Chirostoma, that of the commonly
called yellow fish of the genus Girardi-
nichthys, and that of the cyprinids.

Among reptiles, the typical lake turtle
of Chalco, genus Kinosternon, is well
represented. Double-fine screening of
the Playa sediments allowed us to obtain
more than 3000 small bone remains of
the amphibian Ambystoma (27), called
axolotl by the Aztecs who liked its eel-
flavored flesh. With the reduction or dis-
appearance of the mountain lakes of
Central Mexico, these neotenous am-
phibians have become scarce, although
some specimens are still captured in the
Xochimilco area and are prepared with
maize dough.

Playa sediments also contain numer-
ous remains of lake birds. Some, like the
Mexican duck (Anas diazi), are in-

digenous, but most belong to migratory
species that reproduce in the Alaskan
deltas or the Canadian prairie provinces
and, from November on, migrate south
(28). The Chalco Basin was an important
winter nesting ground during Playa
times. Canada geese (Branta can-
adensis), numerous species of ducks—
among which are shovelers (Spatula cly-
peata), redheads (Aythya americana),
pintails (Anas acuta), mallards (Anas
platyrhynchos), and cinnamon teals
(Querquedula cyanoptera)—as well as
pied-billed grebes (Podilymbus podi-
ceps) and white grebes (Aechmophorus
sp.) have been identified in these levels.
The American coot (Fulica americana),
a water hen of the rail family, is also well
represented. Nowadays, this species
winters in Middle America from Septem-
ber through March or April; however,
part of its population remains throughout
the year in the interior lakes of Mexico
@8).
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Concerning the fauna in the Basin of
Mexico, the 16th-century Spanish monk
Bernardino de Sahagin (29) describes
some unsuspected food resources from
the lakes during Aztec times. This list in-
cludes algae, fly chrysalises, scarab lar-
vae, and the eggs of an insect of the Cori-
sidae family —from which a kind of bread
was made—which were collected among
the reeds (30). Sahagun’s account under-
lines the fact that the archeological in-
ventory of permanent or seasonal fauna
of the Playa phase, although varied and
long, is by no means exhaustive.

At the site of Zohapilco, as well as at
numerous other points on the southern
lake shores (31), there was a permanent
spring of water which left numerous con-
cretions of aragonite and acicular crys-
tals of calcium sulfate in the sediments.

These characteristics of the soils, rain-
fall, and biotic associations of Playa be-
tween the seventh and fourth millennia
place the southern part of the Basin of
Mexico among the optimal ecological
zones. These zones can be defined by the
ratio of the number of species to the
number of individuals—that is, a diver-
sity index, which is very high; by a pro-
ductivity per unit of area and unit of time
which is also very high; and by a great
stability or homeostasis (32).

Lithic Industries

The stone artifacts found on the sixth
millennium beaches were fashioned from
a variety of raw materials, especially tra-
chytic andesite, the only local rock; in
addition, basalt, volcanic tuff, obsidian,
and chalcedony were directly or in-
directly acquired from different deposits
in the high plateau, both near to and far
from the site (33). There are no sources
of obsidian in the Chalco-Xochimilco re-
gion. Evidence now available indicates
that this rock, which is exclusively a
black, gray-banded type, comes from
Otumba, in the northeast of the Basin of
Mexico (34). ‘

The local andesite is the most fre-
quently used raw material in Playa lev-
els. Because microliths and phenocrysts
are embedded in its matrix, this rock is
difficult to work, but its natural fractures
furnish effective cutting edges. Never-
theless, this material was fashioned into
standard shapes to make essentially
heavy tools. These tools include large
bifaces with a terminal bevel: ham-
merstones; natural slabs with a continu-
ous bifacial retouch along the length of
one edge; and large blades struck from
elongated cores with a single striking
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platform. They are associated with nu-
merous utilized flakes and smaller arti-
facts, also of andesite, among which
notched tools and scrapers with a semi-
circular working area predominate.

With all types of raw materials, flakes
were most frequently produced by what
I call the ‘‘Zohapilquian’’ technique. Ba-
salt and chalcedony cores and flakes pro-
vide good examples of this technique.
Similar to the Old World Clactonian and
pseudo-Clactonian techniques (35) that
were in use until Neolithic times, the
Zohapilquian technique resulted in irreg-
ular polyhedric cores being produced
with multiple unprepared striking plat-
forms (Fig. 4d), and in flakes whose usu-
ally plain butt ends slope toward the dor-
sal face.

Obsidian is found mostly in the form of

small utilized flakes. In the earliest levels
of Playa 1, all these flakes exhibit the
characteristic Zohapilquian technique:
their dorsal ridges form any type of angle
with the plane of the butt. From Playa 2
levels come fragments of prismatic
blades, which are diagnostic of a uni-
directional technique of blade produc-
tion in which a single striking platform is
used. Obsidian projectile points are
stemmed with a convex base.

An assemblage of well manufactured
tools was made from olivine basalt,
which was widespread in the perimeters
of the ancient lake of Chalco and on the
island of Xico (Fig. 4, ato ¢ and e and f).
Among these tools are notched artifacts,
blunt-backed knives, thick scrapers that
have a straight working edge and were
made from exhausted cores, and keeled

Basalt chipped-stone industry

Centimeters
Fig. 4. Artifacts of the Playa phase.
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and plano-convex scrapers that are sub-
triangular in outline. Scrapers are some-
times composite tools with a discontin-
uous proximal retouch forming a cut-
ting edge.

Ground-stone tools related to the
preparation of food plants are part of the
Playa lithic assemblage. They are made
of andesite, basalt, or volcanic tuff. Mul-
lers or manos, the active grinding arti-
facts, are short; their working surface is
flat or slightly convex with an irregular
outline describing a circle of a somewhat
elongated ellipse (Fig. 4, g to j). Wear
patterns identified indicate a rectilinear
movement. Milling stone or metate frag-
ments can be classified in two groups:
one with a flat grinding surface; the other
with a slightly concave working surface.
They are made on natural slabs or on ar-
tifacts fashioned by pecking. Other
ground-stone implements, apparently
not related to food processing, include
small grinding slabs with rectilinear stria-
tions on their worn surfaces; ham-
merstones also used to pound and crush;
abrasive implements; and a tiny effigy-
like pisciform sculpture (3).

The lithic assemblage indicates that
among the predominant techno-econom-
ic activities at the site were forest ex-
ploitation with locally quarried heavy bi-
faces and macro-blades; woodworking
with notched artifacts; fine cutting and
scraping; stone knapping with a particu-
lar skill on nonlocal basalt rocks;
ground-stone pecking; vegetable food
processing; other grinding and crushing
activities; and manufacturing processes,
including abrasive work. Fishing, trap-
ping, and digging implements must have
been fashioned mostly out of wood,
since Playa levels contain numerous
modified wooden fragments. Among
them are two sticks with burnt and
ground distal end, fragments with groove
marks, a piece with terminal bevel, and a
small burnished pointed stick, 4.4 cen-
timeters long. Other fragments had the
bark removed and show marks of cut-
ting.

Economy and Settlement

Reconstruction of the paleoecology at
the site reveals that three exploitable
biotopes coexisted in the perimeter of
the ancient lake of Chalco: (i) the forest
environment, with its wild fruits and
mammalian fauna; (ii) the alluvial and ri-
parian zone, with its fertile soils and high
water table, favoring the growth of wild
grass and other exploitable plants; and
(iii) the aquatic environment, rich in
plant and animal resources. These biotic

136

“'Zohapilquian'' cores and flake (basalt)

Fig. 5. Artifacts of the Zohapilco phase.

associations are remarkable both for the
presence of regular resources and for the
even distribution of periodic ones, espe-
cially between the two major divisions of
the Middle-American year, the rainy sea-
son (May to October) and the dry season
(November to April). They make pos-
sible a sedentary way of life well before
the development of a truly efficient agri-
culture. Preagricultural human groups
are subject to the same seasonal rhythms
as are other polyphageous species (36).
Two cases may be outlined: in the first
one, the immediate environment may of-
fer a limited variety of food resources or
seasonal cycles. Thus, in the course of
the year there are critical periods when
residents must migrate either within the
limits of the region, or beyond, in order
to exploit other ecological niches. Such
compulsory seasonal migrations in rela-
tion to the ripening of plants or the recur-
rence of game were characteristic of the
preagricultural societies of the semiarid
Tehuacan Valley (37) and the Oaxaca
Valley (38, 39). In the second case, the
nearby environment may provide a vari-
ety of resources available at different
times throughout the annual cycle, thus
offering the conditions necessary for ter-
ritorial permanence. Such conditions
were found on the shores of the lake of
Chalco during the Playa phase; and prob-
ably also in some estuarian zones in the

Middle-American lowlands at the same
time level “0).

Various genera stand out among the
numerous rainy-season cereals, oily
seeds, and aromatic plants that could
have been exploited in Playa levels 4/,
42). These are mainly Chenopodium,
Amaranthus, Physalis, and Zea. Their
presence in the collection of grains that
have been recovered points to the ripar-
ian region of the lake of Chalco as a pos-
sible zone of horticultural experimenta-
tion with certain edible plants at least
from the sixth millennium on.

In the type of excavation we carried
out, settlement features are limited es-
sentially to hearth areas. Among the ex-
cavated zones with charcoal clusters that
are particularly relevant for the study of
rainy-season food-procurement systems
during the Playa phase, mention can be
made of unit A21, and its periphery, in
layer 23. In this unit, an area with a high
concentration of charcoal and fire-
cracked andesite rocks was exposed.
Around it were scattered different arti-
facts and chipped stone discards: two
notched artifacts, one made from basalt,
the other from andesite; two utilized
flakes, one of andesite and the other of
obsidian; an obsidian waste flake; and a
basalt composite tool acting as end scrap-
er (distal end) and knife (proximal lateral
edge) (Fig. 4f). Nearby, and in the same
level, were uncovered an oblong ande-
site mano with a flat grinding face and,
on its top surface, a small concave pas-
sive working area (Fig. 4i); and a frag-
ment of a narrow andesite grinding slab
with a passive flat working surface
marked with rectilinear wear pattern
along its long axis. Well-preserved frag-
ments of wood, including worked frag-
ments of Pinus, were found in this area.
Numerous burnt seeds mixed in with the
sediment were later identified as Ama-
ranthus. Other identified plant remains
include seeds of Portulaca—a plant with
fleshy edible leaves—and a seed of Cu-
curbita 43). Faunal remains include nu-
merous bones of axolotl, which can be
captured easily only during the rainy sea-
son, as well as snake vertebrae (Tham-
nophis), fragments of turtle shell (Kino-
sternon) (44), fish scales and bones, and
two rodent remains identified as a Sig-
modon femur and a Microtus mexicanus
mandible. Although rainy-season prod-
ucts are predominant within the biotic
assemblage, a multiseasonal occupation
in the same area was suggested by the
finding, between fire-cracked rocks, of
bones of the duck Anas diazi, a per-
manent resident of the Basin, together
with typical migratory waterfowl.

Returning now to a broader outlook, I
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must underline a special trend with re-
gard to Zea. In the Zohapilco phase,
which follows the Playa phase in the ar-
cheological sequence, the average di-
mensions of Zea pollen grains are slight-
ly larger and their frequency triples. This
phenomenon, together with the recovery
of teosinte seeds (Zea mexicana) from
Playa levels, suggests the existence of a
long-established practice of protection
and selection of this rainy-season cereal.
Nevertheless, Zea at that time consti-
tuted probably no more than a minor
contributor to subsistence among a large
number of plants the importance of some
of which may escape us today. For ex-
ample, wild rice (Zyzaniopsis), might
have played, I believe, a role in ancient
diet. This plant was recently discovered
to have been exploited on the lacustrine
shores of the Basin of Mexico in the
course of the first millennium B.C. #5).

Winter occupation of the site during
the Playa phase is clearly indicated by
the presence in the kitchen debris of nu-
merous small charred bones of migratory
ducks, reliable indicators of dry-season
subsistence. Among them, the most
common are Anas acuta, Spatula cly-
peata, and Aythya species. Other water-
fowl associated with lithic artifacts in-
clude teals (Querquedula) and geese
(Branta spp.). Bones of these migratory
birds have been excavated near remains
of white-tailed deer.

Such seasonal foods were com-
plemented by a wide range of resources
that were available year-round, such as
indigenous waterfowl, and freshwater
fish of the genera Chirostoma and Gi-
rardinichthys.

From the quantitative study of ich-
thyological remains recovered from
Playa levels, whether they were left by
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lacustrine fluctuations or brought by man
46), it appears that a considerable
amount of high-quality protein food was
available within the Chalco-Xochimilco
lacustrine basin. This evaluation yields a
direct insight into economic data rele-
vant to Playa subsistence. From the 3473
fish bones recovered from Playa strata,
77 percent belong to the Atherinidae
family, specifically identified as Chiros-
toma humboldtianum, Ch. jordani, and
Ch. regani, 20 percent to the Goodeidae
family represented only by one species,
Girardinichthys viviparus, and 3 percent
to the Cyprinidae including Algansea tin-
cella, Evarra spp., and Notropis az-
tecus. The habitat of this latter group,
known to favor crystalline waters, may
have been the small streams that issued
from springs overlooking the site.

Canid bones are also present in Playa
archeological levels. Although evidence
for osteological differentiation from coy-
ote to dog has not been found, the possi-
bility that canids had already started
their symbiotic relationship with man
during Playa times should nevertheless
be considered (¢7).

In sum, Playa inhabitants had access
to clustered diversified biotopes that
could supply the whole spectrum of nu-
tritional requirements as well as per-
manent sources of water. Humiferous
and moisture-retaining alluvial soils
could fulfill the demand for grasses,
fruits, and leafy vegetables. The pine-
oak-alder forest provided a productive
small and large mammal habitat and an
abundant raw material reserve for tech-
nological artifacts, shelters, and fire-
wood, and could have played a major
role in economic strategies. The occur-
rence of edible amphibians in the rainy
season and the arrival of large numbers

Ground-stone tools

Fig. 6. Artifacts of the Zohapilco phase.

of migratory fowl in the dry season, as
well as the permanent reserve of lacus-
trine resources, are all factors that would
favor prolonged or permanent residency
in the same site. That such permanent
residency occurred is indicated, in par-
ticular, by the recovery of evidence of
multiseasonal activity around hearth
areas.

The existence of a sedentary way of
life in an aceramic pre- or proto-
agricultural context is not inconsistent
with recent archeological investigations
showing that an agricultural economy is
not a necessary condition for the estab-
lishment of village life. In this respect,
the excavations of Van Loon and Cauvin
at Mureybet in Syria, those of Perrot at
Ain Mallaha in Palestine, and those of
Perkins and Daly at the village of Suber-
de in Turkey may be mentioned (48). The
lake site of Zohapilco represents, in my
view, an American example of territorial
permanence within a pre- or proto-
agricultural context. It is important to
specify what is understood here by pre-
or protoagricultural: I do not mean that
elementary horticultural practices were
ignored, but rather that their product
was economically negligible in the global
subsistence system.

The Zohapilco Phase

A lacustrine transgression during the
fourth millennium B.C. (sidereal time)
seals the Playa levels and interrupts the
cultural sequence at the site. In the
southern part of the Basin, the end of
this millennium was marked by a series
of devastating volcanic eruptions. Sent
forth in the form of nuées ardentes, they
left thick deposits of white cinereous

137



pumice (Fig. 3, layers 18 and 19). This
volcanic series, associated perhaps with
a slight climatic change, disturbed the
equilibrium of the regional biocenosis.
Particularly noticeable are the impover-
ishment of the flora and the consequent
degradation of the slope soils which were
then invaded by a secondary growth of
cacti and xerophytic plants. Hechtia,
Opuntia, Zaluzania, and Yucca, which
are typical of rocky outcrops, appear for
the first time as a significant component
in the pollen inventory of these levels. A
new biotic balance was restored in the
region at the beginning of the third mil-
lennium as temperate deciduous forests
recuperated part of their domain and a
marked lake transgression took place.
Riparian zones are still covered by Cy-
peraceae, Juncaceae, and Typha; wil-
lows (Salix), more frequent than in Playa
times, sheltered an important plant com-
munity of Malvaceae, Liliaceae, and
Umbelliferae.

The associated uncalibrated !*C date
for the first occupation of the Zohapilco
phase (Fig. 3, layer 17) is 2300 + 110
B.C. (I-4404), which corresponds, fol-
lowing Clark’s correction curve, to a
sidereal date of 2920 + 120 B.C. The fi-
nal occupation is dated indirectly by a
1C date associated with the onset of the
succeeding cultural period. This date of
1360 = 110 B.C. (I-4406)—in sidereal
time, 1675 * 140 B.C.—comes from a
peat bed (Fig. 3, layer 13) overlying the
deposits with Zohapilco material. From
these data, I estimate the temporal ex-
tension of the Zohapilco phase to have
been between 3000 and 2200 B.C., sid-
ereal time (5).

The archeological data that define this
new phase suggest marked changes in
the socioeconomic structures. Nutri-
tional habits and economical behavior
have been slowly modified by a long-
term trend to produce and control plant
resources. Certain relationships with
plants that had undergone beneficial
morphological changes through time
seem to have reached an irreversible
point at these levels. As noted above,
Zea pollen grains from these levels are,
on the average, of greater dimensions
than those of the previous phase, and
their frequency is trebled. Among the
cultivated plant remains are found grains
of Amaranthus leucocarpus, Physalis,
and Capsicum annuum. Pumpkin (Cu-
curbita) and chayote, a plant of the ge-
nus Sechium, are encountered in the
form of macroremains and pollen grains.
Salvia pollen grains are also present.
Slight changes can be perceived in the lo-
cal faunal population, such as the com-
plete disappearance of Sigmodon from
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the small mammals and the absence of
Canada geese from the migratory avian
fauna. However, hunting, fishing, and
other faunal exploitation patterns do not
show fundamental modifications. Bones
of game animals, such as the white-tailed
deer, remain relatively scarce. Of the
abundant exploited local or migratory
water fowl, American coots, pintails,
mallards, and shovelers predominate.
Double-fine screening of occupational
sediments yielded numerous remains of
axolotl, fish—mainly Chirostoma spp.
and Girardinichthys viviparus—turtles,
culverins, and small rodents, all typical
of the riparian or lacustrine zoocenosis.

The most significant change in the
chipped-stone industries of the Zoha-
pilco phase in relation to those of the
Playa phase is the increased proportion

Centimeters

Fig. 7. Small anthropomorphic representation
found in situ within an early level of Zoha-
pilco cultural phase. This baked-clay figurine,
associated with the sidereal date of
2920 + 120 B.C., is the earliest known so far
in an archeological context in Middle Ameri-
ca.

of obsidian tools. Although the black,
gray-banded obsidian is still by far the
most frequent type, a green obsidian of
different provenience is also present.
This indicates an expansion in the direct-
ly or indirectly exploited territory. Some
prismatic blade fragments have been re-
covered from these levels, but the obsid-
ian industry is predominantly represent-
ed by numerous microlithic flakes that
usually show signs of wear. Some larger
flakes were made into scrapers by a se-
ries of unifacial regular retouches on
their proximal half (Fig. 5¢). In others,
the working edge was resharpened by bi-
facial continuous retouch on one or both
sides (Fig. 5c¢). Notched tools and
scrapers were also made from basalt as
well as andesite. Andesite was used for
large blades and hand axes. In all cate-
gories of raw materials, chipped-stone
artifacts include a high proportion of ir-
regular polyhedric cores and flakes char-
acteristic of the Zohapilquian technique
of flake production (Fig. 6, a and b).

A remarkable advance in the manufac-
ture of grinding instruments occurs in the
Zohapilco phase levels. These tools ap-
pear with a higher frequency and with
fully standard shapes. They are repre-
sented essentially by bifacial manos,
subrectangular in outline with two op-
posed and parallel working surfaces (Fig.
5, i to k) or with opposed worn surfaces
that form a dihedral angle, by metate
fragments, and by circular to oblong
shallow stone mortars made from vol-
canic tuff (Fig. 6, d and e). Within a
group of hearths exposed in an early lev-
el of the Zohapilco phase and showing
evidence of multiseasonal activity were
also found a small andesite crushing slab
with a regular depressed area and a sphe-
roid artifact used ‘in manufacturing
ground-stone implements. The ground-
stone assemblage of Zohapilco levels
demonstrates particular skill in pecking
work and suggests a marked tendency
toward craft specialization.

No fragments of ceramic vessels were
found at the site in these levels. Never-
theless, one of the notable events of
work in the large hearth area was the dis-
covery in situ of a small baked-clay an-
thropomorphic figurine (Figs. Sa and
7), indicative of the existence of new
conventions in plastic expression and of
practices related to a set of beliefs. Min-
eralogical and petrographic analyses of
the paste show that this figurine was
made at the site itself. The quality of the
paste indicates the existence of non-
random techniques for the selection,
preparation, and firing of clay. It is diffi-
cult to find stylistic equivalents for it,
since it belongs to a cultural level which,
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until now, has scarcely been studied.
The head and body form a single armless
shaft. The incipient contour that defines
the forehead forms a T with the line of
the prominent arched nose. Four depres-
sions, which presumably represent the
eyes, make up most of the mouthless
face. It may be noted, from a strictly
structural point of view, that similar
anthropomorphic  representations in
baked clay are characteristic of homo-
taxial cultural levels in Eurasia and Af-
rica (3). This figurine is the earliest found
in an archeological context in Middle
America; analysis of charcoal fragments,
found in close proximity to the figurine,
gave the sidereal date of 2920 = 120
B.C. mentioned above.

In view of the evidence for the emer-
gence of new sociocultural patterns and
the presence of an economically impor-
tant group of cultivated plants, it is diffi-
cult to avoid several questions. Of these,
the most difficult is: What set of process-
es can account for the observed shift to
food production and can explain how the
incipient activities of planting and selec-
tion, probably practiced since at least

Playa times, had become, by Zohapilco
times, a deliberate strategy?

Several obstacles restrict the explora-
tion of this question. There remain gaps
in our knowledge of the early post-
Pleistocene sequence in the Basin of
Mexico, and the botanical analyses
available for the region are still too gen-
eral (49). There is also an enormous dis-
parity in our knowledge of the different
regions of Middle America likely to have
played an important role in the develop-
ment of agricultural economy: indeed, to
attempt to understand the processes in-
volved, it is necessary to go beyond iso-
lated perspectives.

Prudent methodology leads one to ex-
clude simple cause-and-effect mecha-
nistic models that set forth either demo-
graphic pressure or changes in the bio-
physical environment as the sole cause
of the emergence of agriculture. A more
fruitful approach tends to dynamic equi-
librium models of adaptation that bring
into play numerous natural and cultural
components, in constant and complex
interaction (42, 50). As a consequence,
and of special interest here, anthro-

pologists and geographers, such as Har-
ris, have stressed the existence of nu-
merous possible itineraries leading to the
crystallization of an agricultural econ-
omy (51).

Although a general view remains diffi-
cult to achieve for early Holocene
Middle America, the first researches into
the prehistory of some previously unex-
plored ecosystems, such as the high la-
custrine Basin of Mexico and certain
coastal estuary zones, attest to the varie-
ty of processes and rhythm leading to the
establishment of a sedentary way of life
in Middle America. An attempt to define
this variety, and some of its implications
concerning the development of an agrari-
an economy, will constitute the essential
part of my final comments.

Conclusions

In this description of the southern la-
custrine region of the Basin of Mexico I
have stressed the importance of the co-
existence of a variety of rich biotopes
near the lake shores and the year-round

Early food resources
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Fig. 8. Seasonal and perennial food resources available in the ancient Chalco-Xochimilco lacustrine basin. Closed circles indicate maximum
availability; open circles represent minimum availability [see (52)].
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distribution of potential resources (Fig.
8) (52). The joint study of paleozoologic-
al and botanical remains and of the evi-
dence of human industries suggests the
existence of territorial occupation pat-
terns and food-acquisition strategies that
are, in many aspects, different from
those proposed for early post-Pleisto-
cene human occupations in Middle
America by the archeological researches
carried out in the Tehuacan and Oaxaca
valleys.

The Tehuacan model implies the exis-
tence of rainy-season macrobands (large
communities) which were involved in an
intensive exploitation of cereals and oth-
er plants in seasonally fertile biotopes,
and dry-season scattered microbands
dedicated to hunting and gathering with-
in dispersed ecological niches (37). Al-
though some early agricultural practices
had been developed during the sixth mil-
lennium B.C. with plants such as chili
pepper, amaranth, avocado, squash,
bean, bottle-gourd, and maize (53), fully
sedentary life is thought to have been
established in the rainy-season camps at
relatively late time levels, more than three
millennia later. This interpretation re-
sulted from fieldwork in Tamaulipas,
the Valley of Tehuacan, and the Valley
of Oaxaca, all situated at altitudes be-

tween 900 and 1900 m, in predominatly
semiarid climates.

Large areas of Middle America may
have followed the Tehuacan model in
early post-Pleistocene times: however,
at that time, some regions outside this al-
titude range or ecological framework
may have developed different territorial
occupation and social organization pat-
terns. In fact, in the lacustrine environ-
ment of the temperate highlands, located
at an altitude of more than 2200 m, and
probably in some estuarian zones of
coastal Middle America as well, it would
seem that this scheme of socioeconomic
evolution in post-Pleistocene times, from
seminomadic mainly gathering groups to
sedentary fully agrarian societies, is not
applicable. Artifactual and nonartifac-
tual evidence from the lacustrine shores
of the Chalco Basin already suggest
the existence of fully sedentary human
communities in this region from at least
the sixth millennium B.C. (Fig. 9) (54).

It is generally accepted today that
there is no clear-cut division between a
food-gathering stage and an early well-
defined food-production stage in pre-
history; rather, the first type of ex-
ploitation yields slowly to the progres-
sive advance of the second. Moreover,
in Middle America, gathering was still

practiced to a significant extent in histor-
ical times within developed and domi-
nantly agricultural economies; thus,
early agricultural economies may better
be studied in terms of the progressive
weight and importance of agriculture in
the total subsistence system.

In the Basin of Mexico from the sixth
millennium onward, that is, in Playa
phase times, agricultural experimenta-
tion with different plants, among them
Amaranthus, Zea, and Physalis, seems
to have been carried out in the humi-
ferous riparian soils. Pollen grain mea-
surements suggest that protection and
selection, among other practices, carried
out with Zea during the subphase Playa 1
were intensified during subphase 2. In
addition, a wide range of perennial or
seasonal wild plant and animal species
that were geographically clustered were
exploited, with an apparent preference
for lacustrine resources of high nutri-
tional value. The weight of agricultural
products in the global subsistence sys-
tem seems to have been economically
weak at these levels. This mixed econo-
my, with a predominance of gathering,
hunting, and fishing activities, together
with year-round occupation of the same
site, suggests that the communities that
settled on the Chalco shorelines repre-

Altitude G aphic
and eograp Archeological phases or sites
environment areas
Sea-level Pacific Pto Marques™ .. = 1
estuaries Coast L38 \\'L33|\ \chen —;E
Oaxaca -: Cuevar: B
Valley Blanca (D) |
Zones of ITamaylipasf:iinfiernillo® :La Perra’] Alma-
semiarid seasonal
formation between
900 and 1900 m
Tehuacan =
T B ==
Lacustrine zones| Basin of Vst - : -
over 2000 m Mexico IPIa/y/all / PlayaZ e Zohaelllc% - ——
7o'oo eo'oo 5000 40'00 30‘00 20'00 000 B.C.

. . Rainy season sedentary macro bands
Seasonal migrations { ) i g .
Dry season seminomadic micro bands

W Territorial permanence
W No data

Mesoamerican centripetal settlement pattern:
village communities linked to a capital
(caput). Fully developed ceramic technology.

Fig. 9. Patterns of territorial occupation in Middle America between 7500 and 1000 B.C. (sidereal time) (54).
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sent, within the general studies of seden-
tary processes, an American instance of
territorial permanence within a pre- or
protoagricultural context.

This early sedentary economy must
have had significant cultural con-
sequences which are difficult to appreci-
ate at this stage of research. On a general
level, certain constant and essential
characteristics can be attributed to early
sedentary settlements; a more acute
sense of territorial rights, a systematic
arrangement of the inhabited area, cer-
tain modifications in plastic expression,
and a more integrated sociopolitical or-
ganization derived from a stable and cen-
tripetal vision of the inhabited space
(55). It has also been argued that the
curve of demographic growth rose signif-
icantly with the consolidation of a seden-
tary way of life (56). The sum of knowl-
edge and practices acquired within the
frame of a marked territorial stability
would also tend to give increased signifi-
cance to the incipient manipulations of
certain plants, both at a general cultural
level and with regard to the appearance
of more productive plant races. Such in-
teractions should certainly be considered
an important point of departure for the
processes leading to the irreversible de-
velopment of an agrarian economy.

Very few sites are known for the time
period corresponding to the Zohapilco
phase in Middle America. Both in the
long sequence of Tehuacan and in the ar-
cheological register of the Valley of Oax-
aca, information decreases or disappears
between 3000 and 1800 B.C. (sidereal
time). Once this gap is filled by future re-
search, it will be possible to place the
Zohapilco phase, and the data still to be
gathered from these levels, within a
wider cultural context.

Work carried out on Zohapilco’s fossil
shores yields (i) a significant time-depth
necessary to an inceptive understanding
of the processes that led to the crystalli-
zation of a ‘“Mesoamerican’’ way of life
in the Basin of Mexico (57); (ii) a first in-
sight on regional paleolandscapes and
ancient food procurement scheduling and
activities; and (iii) an attempt to examine
the adequacy for all early Holocene
Middle America, and specifically for the
Basin of Mexico, of the model of season-
al moves that was set out in the basic
pioneer works focused on semiarid re-
gions. The hypothesis of an early seden-
tary economy in the Chalco-Xochimilco
lacustrine basin may require further test-
ing, but in view of the archeological evi-
dence already obtained, it warrants keen
attention in this area and in other favor-
able paleoenvironments of Middle Amer-
ica.
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