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INTRODUCTION

Cbristopber A. Pool

HEAD|NG SOUTHEASTWARD FROM THE PORT OF VERACRUZ
along the coastal Highway 180, the visitor to Mexico’s Gulf
Coast first passes through the cow pastures and pineapple
farms of the semiarid zone of south-central Veracruz State,
which encompasses the area called the Mixtequilla (figure
L.1). Soon the road emerges onto the long Alvarado sand
bar, which separates the mangrove-lined estuaries of the lower
Papaloapan basin from the Gulf of Mexico on the north. At
the eastern end of the bar, swamps give way to fields of sug-
arcane watered by small streams descending from the Tuxtla
Mountains which loom in the distance. Cutting through lay-
ers of volcanic ash and ancient marine sediments on the flanks
of the mountains, the streams deposit fertile soils on the broad
coastal plain, During the Formative period, the major center
of Tres Zapotes arose along the banks of one of these streams,
the Arroyo Hueyapan, In pre-Hispanic times, this location
lay at the western entrance to the land the Aztecs called
Olman, the “land of rubber,” from which the historical and
archaeological Olmecs take their name.

Lyingina slight rain shadow created by the Sierra de los
Tuxtlas, the climate at Tres Zapotes is subhumid and hot (Aw,
or Aw, in the Koeppen system, as modified by Garcfa (1981;
Soto and Gama 1997:Fig. 1.12). About 1900 mm of rain falls
each year, most of it from June through December, and freez-
ing temperatures are unknown (Soto and Gama 1997:Ap-
pendix 1.2; compare Gomez-Pompa 1973:Fig. 6). The natu-
ral vegetation supported by this climate was probably a high
evergreen or semi-evergreen selva (Gomez Pompa 1973:106,
10111, L14),

Locally, the site lies at an interface between two distinct
physiographic zones (figure 1.1). To the west stretches the
broad deltaic plain of the lower Papaloapan basin. To the

east, dissected, Tertiary marine sediments and younger

volcanic tephra form a region of low uplands around the
heavily eroded slopes of the extinct volcano, Cerro el Vigfa,
which rises steeply to an altitude of 850 m. This physiographic,
geologic, and hydrologic variation has created a diverse as-
semblage of soils, which are classified following the FAO/
UNESCO system of soil nomenclature (INEGI 1984a) (fig-
ure 1.2). The Arroyo Hueyapan valley forms a pocket of fer-
tile, easily worked, luvic phaeozem soils 11 km long by 4 km
wide, Because of the high productivity of these soils, mod-
ern sugarcane cultivation closely parallels the distribution of
luvic phaecozems (INEGI 1984b), and the same areas sup-
ported some of the densest pre-Hispanic settlement in the
region (Coe 1965a:679; Stirling 1943:26-30). In contrast, the
vertic gleysols of the deltaic plain suffer from high water tables;
the dense, clayey vertisols of the sedimentary uplands are
difficult to work; and the steep slopes on Cerro el Vigfa make
that area of luvic phacozems and rocky orthic luvisols sus-
ceptible to erosion. Consequently, these less productive soils
are currently exploited more frequently as pasture rather than
as cropland, This is not to say that cultivation was impossible
in any of these soils using ancient techniques, but it does
suggest that Tres Zapotes lay within a moderately extensive
area of prime agricultural land.

Tres Zapotes’s location gave it access to a wide variety of
resources in pre-Hispanic times. As we have seen, fertile ag-
ricultural land was abundant within the Arroyo Hueyapan
valley. If, as Drucker (1943:8) believed, the uplands were less
intensively cultivated, they would have provided fruits, nuts,
game, pelts, feathers, timber, firewood, and other forest re-
sources, including the rubber that gave the region its Aztec
name. In addition, the rivers, lakes, and swamps of the
Papaloapan basin would have supported a rich bounty of fish,

shellfish, and aquatic plants. The geological setting also



Read Ondie Download

provided economically important mineral resources. The por-
phyritic basalt of Cerro el Vigia was used extensively for
monuments and groundstone utensils (Williams and Heizer
1965:15-16), and the high-quality clays of the dissected sedi-
mentary uplands evidently provided the material for pottery,
then as in the recent past (Krotser 1974). Moreover, Tres
Zapotes is well situated to take advantage of water transport
for distribution of these products via the Arroyo Hueyapan
and the larger rivers of the Papaloapan Basin.

History of Research

Tres Zapotes holds a prominent place in the history of
Mesoamerican archaeology. Here on the lands of the old Ha-
cienda Hueyapan a worker discovered the first of the colos-
sal heads now recognized as hallmarks of Olmec culture. Sev-
enty years after José Melgar’s (1869) first report of the
monument’s discovery, Matthew Stirling (1940; 1943) initi-
ated the first systematic investigation of an Olmec site at Tres
Zapotes, completing two field seasons with the support of
the Smithsonian Institution and the National Geographic
Society. Stirling’s pioneering excavations focused on finding
and clearing stone monuments and trenching several of the
more prominent mounds. In addition, stratigraphic excava-
tions overseen by his field assistant, Philip Drucker, provided
the first useful ceramic chronology from the Olmec heart-
land and identified deeply buried deposits of the Formative
period (Drucker 1943a). Stirling’s most exciting discovery,
however, was the lower portion of the fragmented stela C.
The stela’s reconstructed Long Count date of (7).16.6.16.18.6,
6 Eznab, (1 Uo), or September 3, 32 Bc, provided the first
strong evidence that the Olmec culture predated the Classic
Maya (Pugh 1981:6; Stirling 1940). Led by Sir J. Eric S. Th-
ompson- (1941); Mayanists Vehemently opposed Marion
Stirling’s reconstruction of the missing baktun coefficient as
too early. The Stirlings realized their ultimate vindication
around 1970 when a local resident, Esteban Santo, found the
upper portion of the monument with its baktun 7 coefficient
intact (Porter 1989:41; Pugh 1981:6). By that time the issue
of Olmec antiquity had been resolved by radiocarbon dates
from La Venta (Drucker et al. 1959), and Stela C was shown
to postdate the site’s Olmec occupation.

Following Stirling’s excavations, fieldwork at Tres Zapotes
proceeded sporadically. In 1970, Ponciano Ortiz (1975) ex-
cavated a deep trench next to Drucker’s (1943) trench 26 to
refine the ceramic chronology of the Formative period. Eight
years later, salvage operations for the construction of a gas
pipeline resulted in the excavation of a small basalt column
enclosure of probable Olmec vintage (Millet 1979).

Despite the limited quantity of fieldwork conducted since
1940, Tres Zapotes has continued to figure prominently in
discussions of the Olmec heartland by Coe (1965a, 1965b),
Bernal (1969), Drucker (1981), and Lowe (1989), among
others. The Tres Zapotes sculptural corpus was catalogued
by de la Fuente (1973), and it has been the subject of a de-
tailed study by Porter (1989), who provides an updated cata-
log. Other important discussions of Tres Zapotes monuments
appear in the works of Clewlow (1974; Clewlow et al. 1967),
Drucker (1952a:204—215), Milbrath (1979), and Stirling
(1965). Williams and Heizer included the monuments of Tres
Zapotes in their 1965 petrographic sourcing study, and Hester,
Jack, and Heizer (1971) made the obsidian recovered by
Stirling the subject of a sourcing and technological study.

Research Objectives

Aswe began our reexamination of Tres Zapotes in 1995, sev-
eral important questions remained about the site. Prior re-
search had suggested that the site was first occupied some
time in the Early Formative period (1500—900 BC) and that
occupation continued through the Late Classic (Ap 600—
1000), with a sparse reoccupation in the Early Postclassic (Ap
1000—1250) (Coe 1965a; Drucker 1943a; Ortiz 1975; Weiant
1943). Fascination with the site’s Olmec and Epi-Olmec
sculpture, however, had focused attention on the earlier part
of the chronological sequence. Moreover, previous investiga-
tions had failed to produce an accurate site map, to establish
the limits of the site, or to gather information on residential
settlement patterns or craft production. To fill these gaps in
our knowledge, I initiated the Tres Zapotes Archaeological
Survey, which we call by its Spanish acronym, RATZ (Recorrido
Arqueoldgico de Tres Zapotes).

Settlement and craft production data from Tres Zapotes
are particularly important for understanding political and eco-
nomic processes in the transition from Olmec to Classic pe-
riod society. The long sequence of nearly continuous occu-
pation at the site spans the poorly understood Late and Ter-
minal Formative periods (400 Bc—ab 300). This Epi-Olmec
stage constituted a crucial episode in the development of
Mesoamerican state-level societies during which Gulf Coast
and Isthmian societies developed a hieroglyphic writing sys-
tem and the Long Count calendar. These advances are asso-
ciated with a sculptural style that suggests the development
of new bases for political authority while maintaining conti-
nuity in thematic elements with late Olmec sculpture (Pool
2000a:152). As the largest known Epi-Olmec site in the Olmec
heartland, Tres Zapotes provides a key link in this transition.In
addition, the upland setting of Tres Zapotes contrasts
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Figure 1.2 Map of the Tres Zapotes region showing distribution of soils llustration prepared by Christopher A. Pool. After INEGI 1984b

markedly with the riverine and estuarine environments of
the more intensively investigated eastern centers of Olmec
culture, La Venta and San Lorenzo (figure 1.1). Consequently,
ecological explanations for the emergence of Olmec society
developed for the eastern centers are less applicable to the
western Olmec heartland (Coe 1981b; Grove 1994). More-
over, the Early to Middle Formative sculpture of the site,
which clearly falls within the Olmec style, diverges some-
what in its adherence to Olmec sculptural canons (de la
Fuente 1981:94). To the extent that settlement patterns re-
flect adaptations to ecological, political, and economic sys-
tems, archaeological survey of Tres Zapotes is important for
understanding variation in Olmec economic and political
organization.,

Tres Zapotes also provides a remarkable opportunity to
inform models of political economy for the southern Gulf
Coast. The site is located in an ecologically transitional zone
between the Tuxtla Mountains and the Mixtequilla, a pre-

Hispanic cultural subarea on the western margin of the lower
Papaloapan basin (figure 1.1). Current explanations for dif-
ferences in settlement organization between these two areas
emphasize adaptations to low microtopographic diversity in
lowland environments (Stark 1992:203—204; Stark and Heller
1991b:55-57) and participation in Classic period political
economies, the latter focusing on interaction with the Cen-
tral Mexican city of Teotihuacan (Santley 1994). In the Tuxtla
Mountains, Matacapan was a primate center, which experi—
enced substantial Teotihuacan influence and developed an
internally differentiated ceramic production system that in-
cluded intensive production in nucleated industries (Coe
1965a:704; Santley 1994; Santley, Arnold, and Pool 1989;
Valenzuela 1945). Santley interprets Matacapan as a colonial
enclave, which served as the primate center in a dendritic
central place system geared toward the bulking and trans-
port of goods to Teotihuacan (Pool and Santley 1992; Santley
1989a, 1994; Santley and Pool 1993). In contrast, the Classic
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period occupation in the Mixtequilla appears to exhibit more
even and continuous residential settlement and less inten-
sive, more dispersed ceramic production (Stark 1990, 1991,
1992; Stark and Curet 1994). Formal architecture groups are
closely spaced, but no one group dominates the others to the
extent that many lowland Maya centers do, prompting Stark
(1999) to speculate that the Mixtequilla may have consti-
tuted a persistent “capital zone” for the region. Teotihuacan
influence, though present, is far less pronounced than at
Matacapan. Stark and her associates attribute these charac-
teristics to a variety of interrelated ecological and sociopolitical
factors. These factors include more symmetrical political and
economic interaction with Central Mexico (Stark 1990; Stark
and Curet 1994:281-283), regional centralization of wealth
through early cotton production and export to the highlands
(Stark 1999:221), and an

microtopographic diversity that encouraged considerable

environment of low

household self-sufficiency and discouraged strong soctal hi-
erarchies (Stark 1992:204), Unclear, however, is the extent
to which the different survey methods employed in the
Mixtequilla and the Tuxtla Mountains have affected the in-
terpretations of their respective archaeological records.

To summarize, the principal aim of RATZ has been to
collect settlement data relevant to changes in political and
economic organization during the Epi-Olmec stage in the
Olmec heartland. We also expect data obtained by RATZ to
provide a better understanding of variability in Olmec settle-
ment systems and a more complete picture of Classic period
political economy in the southern Gulf Coast region. These
interests determined our three main research objectives: re-
constructing the settlement history of 'Tres Zapotes, chart-
ing changes in its size and internal organization over its two
thousand year history of occupation; investigating the orga-
nization of craft production at the site; and examining the
effects of different survey and surface collection methods on

the interpretation of settlement patterns.

Organization of this Volume

Using the data gathered by RATZ, the contributors to this
volume have produced a series of new studies on intrasite
settlement patterns, craft production, political economy, and
urbanism at Tres Zapotes. In chapter 2, Michael Ohnersorgen
and I discuss our surface survey methods and provide an
overview of the site organization and settlement history they
reveal. Surface data alone were inadequate to document settle-
ment history at Tres Zapotes, however, because a large por-
tion of the ancient site lies buried beneath the alluvium of
the Arroyo Hueyapan floodplain. Consequently, we conducted
an extensive auger testing program in the 1996 and 1997 field

seasons. In chapter 3, Carl Wendt presents his analysis of the
data recovered by the auger tests. These tests document the
growth of the site in the Late Formative period and confirm
that the site was significantly affected by a Terminal Forma-
tive volcanic eruption, which contributed to the subsequent
abandonment of much of the floodplain.

Archaeological investigations in Mesoamerica frequently
encounter, but less often collect, burned earthen artifacts
(fired lumps of mud) that are usually interpreted as daub
used in house construction. Recent investigations in the
southern Gulf lowlands, especially at Matacapan (Pool 1990,
1997a; Santley, Arnold, and Pool 1989), have shown that tem-
pered mud was also used to build ceramic kilns, In chapter
4, Elizabeth Hoag’s detailed quantitative analysis of attributes
in burned earthen materials evaluates criteria for distinguish-
ing daub from kiln debris. Her analysis of the distribution of
these materials across the site helps clarify patterns of resi-
dential settlement and documents the predominately house-
hold context of ceramic production.

In chapter 5, [ assess the organization of specialized ce-
ramic production at Tres Zapotes, drawing on Hoag’ s work
on kiln debris in conjunction with other production indica-
tors. Using a characterizational approach, I assess ceramic
production along multiple dimensions of variation. In con-
trast to typological approaches, which attempt to assign pro-
duction areas to predefined production modes, the
characterizational approach is better able to capture the
multivariate quality of production organization and permits
the recognition of organizational arrangements not docu-
mented in the ethnographic and historical literature. Most
Terminal Formative ceramic production at Tres Zapotes was
carried out in domestic contexts, although there was consid-
erable variability in the size and intensity of ceramic produc-
tion areas. About one-third of the identified production ar-
eas were associated with elite residential or civic-ceremonial
architecture. During the Classic period, specialized ceramic
production contexts became more widely dispersed and more
heavily geared toward the production of specific wares, while
elite reliance on attached specialists appears to have declined.
Comparison with comparable data sets from the Classic-pe-
riod site of Matacapan in the Tuxtla Mountains reveals re-
gional variation in the organization of ceramic production,
which is best explained with respect to differences in their
political economies.

In chapter 6, Charles Knight further develops the theme
of political economy in his analysis of intrasite patterns of
obsidian production and consumption. Prepared polyhedral
cores were the principal obsidian import into Tres Zapotes,
and prismatic blades were the primary artifacts used by
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consumers in the Late Formative through Classic periods.
Comparison of the obsidian assemblages from selected zones
of the site suggests that the manufacture of prismatic blades
occurred in elite and nonelite contexts and that, with the
exception of the apparently highly valued green obsidian from
the Pachuca source, there was little difference in access to
obsidian by elites and their subjects. Knight concludes that
differential access to obsidian and its attendant technology
did not play a prominent role in structuring and maintaining
sociopolitical differences at Tres Zapotes.

The final chapter draws together the diverse lines of evi-
dence presented in the volume to assess the political organi-
zation of Tres Zapotes at its height. Making an analytical dis-
tinction between the spatial nucleation of population, archi-
tecture, and activities on the one hand and the organizational
centralization of functions, services, and authority on the
other, I examine patterns of residential settlement, formal
architecture, and craft production. During the Late and Ter-
minal Formative periods, residential occupation exhibited a
concentric structure, consisting of a nucleated residential core
surrounded by a dispersed residential periphery. In contrast,
formal groups of civic-ceremonial mounds surrounding pla-
zas were widely dispersed, with three of the four plaza groups
located in the residential periphery. Craft production was
mainly carried out in domestic contexts, although elites ap-

pear to have relied to some degree on attached specialists for
the production of their ceramic vessels and obsidian blades.
Specialized ceramic production was more nucleated in the
site’s residential core than was obsidian production, but non-
specialized ceramic production apparently occurred in the
residential periphery as well. Overall, administrative and ritual
functions do not appear to have been highly centralized in
the Late to Terminal Formative Period, and elites do not ap-
pear to have been able to exert strong control over the eco-
nomic bases of political authority, The weak centralization of
authority argues for an alliance among elites with competing
claims to political power.

Though not intended as the final, comprehensive re-
port of the RATZ project, this volume is not merely a
compendium of preliminary, tentative interpretations.
Instead, our aim in this volume is to present new data
and inferences from a series of studies on specific ques-
tions regarding the archaeological record at Tres Zapotes
and to contextualize these with discussions of our survey
methods and the intrasite settlement patterns they re-
veal. In so doing, we hope to provide our colleagues with
information that will help them frame new hypotheses
about the evolution of complex society in a key region of
Mesoamerica, particularly as regards the crucial transi-

tion from the Formative to the Classic period.
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ARCHAEOLOGICAL SURVEY AND SETTLEMENT
AT TRES ZAPOTES

Chn'stopber A. Pool and Michael A. Ohnersorgen

AS DESCRIBED IN THE PRECEDING CHAPTER, THE RECORRIDO
Arqueoldgico de Tres Zapotes sought to document changes
in the organization of settlement and craft production at the
site and to investigate the interpretive effects of different sur-
vey and surface collection methods previously employed in
the southern Gulf lowlands. Realizing these objectives was
complicated by the fact that the archaeological site of Tres
Zapotes sprawls across the terraces and alluviated floodplain
of the Arroyo Hueyapan, and contemporary land use for
cultivation and pasturage creates widely variable conditions
of surface visibility. Consequently, the RATZ survey utilized
a multistage research design. The 1995 season was devoted
to topographic survey, intensive surface collection of the cen-
tral and western portions of the site, extensive reconnais-
sance to define site boundaries, and ground verification of
sites and landforms detected on aerial photographs of the
surrounding region. In 1996 we completed intensive surface
collection of the north, east, and south margins of the site
and initiated an auger testing program to evaluate the extent
of deeply buried occupational deposits beneath the flood-
plain of the Arroyo Hueyapan. The 1997 survey was devoted
to completing the auger testing and artifact analysis, Two spin-
off projects conducted by project members Charles Knight
and Mark Kruszczynski in 1997 focused on obsidian produc-
tion at the Late Formative to Classic period secondary cen-
ter of Palo Errado (Knight 1999) and settlement patterns
and basalt tool production on the slopes of Cerro el Vigfa
(Kruszczynski 1998).

Survey and Surface Collection

The 1995 field season began with the establishment of a site
grid, oriented to magnetic north, which lay 6°18'04" east of
true north. The primary site datum was established at the

summit of mound 7, the principal mound of Group 2, which
is located approximately at UTM coordinates N2044650-
E242800. The primary datum was arbitrarily assigned grid
coordinates of N 2000 E 2000 and an elevation of 100 m.
The true elevation is estimated at 30 to 40 m above sea level
on the basis of the 1:50000 scale topographic map for the
Tres Zapotes quad (E15A72) (INEGI 1984c) . Over the course
of the 1995 season, a professional surveyor, Rodolfo A. Garcfa
Morales, topographically mapped the central 4 km of the site
with a Topcon digital theodolite (figure 2.1).

The surface collection strategy employed by RATZ took
into account three overriding concerns. First, coverage had
to be sufficiently intensive to identify and obtain samples from
household-scale features. Second, the data recovered had to
be comparable to those obtained from other surveys of large
sites in the southern Gulf Coast region, particularly Matacapan
in the Tuxtla Mountains (Santley et al. 1984, 1987; Santley
and Ortiz 1985) and Cerro de las Mesas in the Mixtequilla
(Stark 1991). Comparability with Santley’s and Stark’s sur-
veys was deemed particularly important, not only because
they constitute the extant database for large-site surveys in
the regions adjacent to Tres Zapotes but also because they
provided specific models of economic and settlement orga-
nization, which we intended to test. Third, the collection
strategy had to be appropriate to the specific characteristics
of the archaeological record and the existing field conditions
at Tres Zapotes.

Settlement in the Mixtequilla region is characterized by
nucleated mound centers interspersed within a relatively even
distribution of low house mounds, which measure 41.9 x
33.6 m on average (Stark 1991:45). Stark’s survey therefore
focused on the identification and collection of surface mate-
rials from archaeological features, including house mounds
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and artifact concentrations (Stark 1991; Stark and Heller
1991a). Beyond the intensively mapped central zone of Cerro
de las Mesas, modern field boundaries constituted sampling
strata that were surveyed in transects spaced 20 m apart to
ensure the identification of small house mounds and non-
mound artifact concentrations, visibility permitting, The goal
of the collection program was to acquire representative col-
lections of sufficient size for chronological, social, and func-
tional analysis (Stark and Heller 1991a:3). Collections were
therefore made of rim sherds, decorated sherds, and other
materials over measured areas of variable size, depending on
the density of remains (Stark and Heller 1991a:6; Stark
1991:47).

In contrast to the Mixtequilla, settlement in the vicinity
of Matacapan appears to be more nucleated. Although low
house mounds do occur, they are much less common than in
the Mixtequilla, and habitation areas are generally demar-
cated by variation in artifact densities (Santley et al. 1984;
Santley, Ceballos, and Pool 1987; Santley and Ortiz 1985).
Most of the site of Matacapan is cultivated in tobacco, maize,
and beans, providing excellent visibility. The principal goals
of the Matacapan survey were to provide information on
settlement size, conﬁguration, and history and on socioeco-
nomic organization. The surface collection program employed
stratified systematic interval transect sampling, using each
modern agricultural field as a sampling stratum (see Redman
1973). Collection units measuring 3 x 3 m were spaced at 13
m intervals along transects 50 to 100 m apart. Within each
collection unit, vegetation was removed and all cultural ma-
terials were collected (Santley etal. 1984:10—13; Santley, Ortiz,
and Pool 1987:41—42; Santley, Arnold, and Pool 1989:112;
Santley and Ortiz 1985:12—14).

Each of these collection strategies has advantages and
disadvantages. The Mixtequilla procedure ensures the iden-
tification of all visible habitation sites and the collection of
sufficient artifacts to ensure the applicability of statistically
based chronological assessment, but because only decorated
and rim sherds are collected and areas of low ceramic den-
sity are not sampled, it is difficult to assess variations in ce-
ramic density over the site as a whole. (Stark [1991:44] did,
however, attempt to alleviate this problem by counting sherds
with handheld “clickers” over some measured transects.) The
interval transect sampling employed by the Matacapan project
and the removal of vegetation from collection units provides
greater control over variations in artifact density and permits
site definition by trend surface analysis, but the spacing be-
tween transects is too great to ensure detection of all artifact
concentrations, and individual collections are too small (at

about thirty sherds per collection) to ensure statistically valid
chronological control. It is also somewhat more labor inten-
sive than the Mixtequilla method.

Field conditions at Tres Zapotes differ significantly from
both the Mixtequilla and Matacapan. Like Matacapan, most
of the site is currently under cultivation, but most of the
cultivated land is planted in sugarcane, with small maize and
bean plots taking up the remainder. Pastureland is largely
confined to the less productive upland soils, although some
pastures are located on the alluvial flood plain, particularly
to the east of the Arroyo Hueyapan. Mapping and surface
collection in a mature sugarcane field is virtually impossible,
owing to the high, dense foliage. It is therefore essential to
conduct surveys in sugarcane fields shortly after cane has
been cut. The local harvest season for sugarcane is Decem-
ber through May. During the field season in June and July,
cane plants generally ranged from 20 to 150 cm in height,
foliage was moderate to sparse, and ground visibility in most
fields was good to excellent between rows, Still, it proved
prudent to work fields with higher cane first, before growth
accelerated with the coming of the rains, which began in mid-
June. Only a few fields could not be surveyed because of the
maturity of the cane. This seed cane had been allowed to
grow through the preceding season to provide cuttings for
future plantings.

Taking the field conditions and the project’s objectives
into consideration, the Tres Zapotes surface collection pro-
gram employed a two-tiered sampling strategy designed to
detect household-scale features and to provide baseline data
on artifact distributions. The first level of the surface collec-
tion program comprised a systematic interval transect strat-
egy modeled on the Matacapan survey. Transects were laid
outat 100 m intervals across modern agricultural fields, and
all surface materials were collected from 3 x 3 m collection
units spaced at 20 m intervals along the transect. In fields
characterized by a continuous, high-density distribution of
artifacts, the systematic transect interval was reduced to
40 m. This modification proved necessar y because treating
these fields as extensive concentrations under the more in-
tensive surface collection strategy described below would have
required impractical expenditures of time and labor. Collec-
tion units were assigned coordinates in the Tres Zapotes site
grid by reference to control stakes placed at 100 m intervals
across the field. Transects were normally oriented to cardi-
nal directions, but where mature cane hindered the mea-
surement of distances, transects were laid out between cane
rows. Where surface visibility was poor, as in pasture, cover-

ing vegetation was removed. The data from the systematic
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transect sample aid in site definition through trend surface
analysis and provide a baseline against which to assess sur-
face densities obtained from artifact concentrations in the
second level of surface collection,

The second level of the surface collection program tar-
geted architectural features and artifact concentrations in a
manner comparable to the Mixtequilla survey. Field crews
walked transects laid out with tape and compass at 20 m
intervals between the systematic survey transects. When a
crew encountered a discrete artifact concentration or archi-
tectural construction, its limits were determined in the field
and marked with pin flags for surface collection, Within each
demarcated feature, all surface materials were collected from
3 x 3 m collection units spaced at 20 m intervals along each
transect, with covering vegetation removed from collection
units having poor visibility. This strategy permitted rapid col-
lection of surface materials from measured areas on small
archaceological features, thereby providing household scale
data comparable to those obtained by the Mixtequilla survey.

As the 1995 field season neared its close, it became obvious
that the site was more extensive than had been expected and
that the intensive surface collection program would not reach
the limits of the site. To assess the overall extent of the site, one
field crew was assigned the task of conducting a less intensive
reconnaissance in four 700 to 900 m wide swaths extending
between 1 and 1.3 km beyond the intensive survey boundaries
toward the cardinal points of the compass (figure 2.2). This ex-
tensive survey identified areas of concentrated domestic occu-
pation and small mound groups to the north, east, and south of
the survey area, which we surveyed intensively in 1996. Small,
dispersed artifact concentrations to the west of the survey area
are interpreted as rural settlement lying beyond the boundary
of the site proper.

The surface collection program sampled an area of 489
ha (figure 2.3). Within this area, the systematic transect
sample produced collections from 2650 squares, each mea-
suring 9 m?, for a sampling intensity of 0.49%, which corre-
sponds closely to the sampling intensity of 0.46% obtained
by the Matacapan survey (Santley, Arnold, and Pool 1989:112),
The full-coverage survey produced an additional 1531 col-
lections from mounds and artifact concentrations, for a total
of 4181. The average collection contained 117 sherds, nearly
four times the amount we had expected based on previous
experience in the Sierra de los Tuxtlas.

Survey Strategies and Feature Visibility
Using both full-coverage prospecting and systematic interval
transect sampling in the RATZ survey allows us to identify

biases of the two methods in detecting archaeological fea-
tures. The visibility of surface features varies with character-
istics of the features themselves and characteristics of the
landscape, such as ground cover. In this section we consider
the effects of artifact density, extent, and height on feature
visibility, using data from the 1995 survey.

ARTIFACT DENSITY

For the purposes of the full coverage survey, we initially de-
fined concentrations as areas having five sherds or more per
square meter (forty-five sherds/collection). This figure proved
to equal the 65th percentile for collections in the systematic
transect sample. The full-coverage survey identified sixty-
two separate concentrations, including the extensive area of
high sherd density in the center of the site, where crews made
collections along 40 m transects.

Figure 2.4 compares the results of the full-coverage and
systematic transect strategies. Areas with ceramic densities
exceeding forty-five sherds per collection in systematic
transect collections are delimited with a bold line; concen-
trations defined by field crews in the full-coverage survey are
shaded. Although the two strategies produced broadly simi-
lar impressions of settlement distribution, some significant
differences bear comment. First, we defined mounds sepa-
rately from concentrations; including mounds with high sur-
face artifact densities among the concentrations would pro-
vide a closer fit with the systematic survey contours. Never-
theless, in the northern and southern parts of the survey it
appears that off-mound concentrations escaped notice by the
field crews. Second, some concentrations defined in the full-
coverage survey are more extensive than the corresponding
areas identified by systematic transect collections. This ob-
servation primarily pertains to cases where crews defined an
entire field as a concentration and collected it using transects
at 40 m spacing. In such cases, detailed analysis of sherd fre-
quencies within collections corrects the overly generous field
definition of the concentration. The third discrepancy con-
sists of small, discrete concentrations in areas of generally
low sherd density. The 100 m spacing of the transects was
simply too coarse to consistently detect such concentrations.

Our analysis suggests that in full-coverage surveys, an ele-
ment of subjectivity may enter into the definition of artifact con-
centrations, even when field crews are instructed to employ a
specific limit, such as 5 sherds per square meter. A continuous
background scatter of sherds tends to interfere with density es-
timates and masks concentrations with densities approaching
the defined limit. Identification of concentrations improves in

areas where background ceramic densities are very low.
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Table 2.1 Percentage of features in different size classes (by
(perpendicular length) detected by systematic transects

LENGTH MOUNDS | CONCENTRATIONS | ALL FEATURES
N % N % N %
0-19 2 0.00 12 8.33 14 7.14
20-39 41 41.46 16 25.00 57 36.84
40-59 50 52.00 17 41.18 67  49.25
60-79 19  68.42 6 33.33 25 60.00
80-99 9 100.00 3 100.00 12 100.00
>100 10 100.00 8 100.00 18 100.00
Total 131 57.25 62 40.32 193 51.81

= percentage detected

Table 2.2 Percentage of features crossed by systematic transects,
stratified by visibility class

DETECTED NOT DETECTED
VISIBILITY N f % f &
Low 93 35 37.63 58 62.36
Moderate 36 13 36.11 23 63.89
High 61 50  81.97 11 18.03
Total 190 98 51.58 92 48.42
EXTENT

In a survey that employs parallel transects, the detectability
of a feature is related to its orientation relative to the transects.
The measure of feature extent that is most relevant to detec-
tion is the length perpendicular to transects. The perpen-
dicular length of mounds ranged from 15 to 200 m, with a
prominent mode at 40 to 59 m (figure 2.5). Concentrations
exhibited a greater range, from 5 to 1390 m for the continu-
ous, high—density distribution of sherds in the center of the
site (figure 2.5). The frequency distribution of concentra-
tion lengths is also multimodal, with modes at 10 to 19 m, 40
to 49 m, and 120 to 129 m. Concentrations appear to repre-
sent a broader range of features than mounds and may in-
clude small household middens as well as extensive areas of
continuous occupation. Nevertheless, the broadly similar fre-
quency distributions of the mounds and artifact concentra-
tions suggest that many concentrations are the remains of
destroyed residential platforms.

Systematic transects at 100 m intervals crossed 52% of
all features, but the size of features strongly affected their
chance of being intersected by transects (table 2.1). System-
atic transects crossed all thirty features greater than 80 m in
perpendicular length but the percentage drops sharply to 60%
for features 60 to 79 m in perpendicular length, and contin-
ues to decline for progressively smaller classes of features.
The systematic survey detected only one (7.1%) of the four-
teen features smaller than the 20 m spacing of the full-cover-

age survey. We do not know, however, how many similarly
g Y ) ) Y Y
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small features were missed by the full-coverage survey.

Detection using a systematic interval transect strategy is
particularly problematic for non-mound artifact concentra-
tions. Systematic transects crossed only 40.3% of the sixty-
two concentrations defined in the 1995 survey (table 2.1).
Surprisingly, more concentrations between 40 and 59 m in
perpendicular length were detected than in the 60 to 79 m
range, but this probably reflects nothing more than the low
frequency of the larger concentrations (n=6). Figure 2.6 il-
lustrates the effects of the 100 m transect interval on the
sampling of concentrations by the systematic survey. Very
large concentrations were easily detected, of course, but
smaller discrete concentrations on the valley plain and in the
northern portion of the site escaped detection.

Mounds (including probably natural features that sup-
ported occupation) comprise 131 of the features identified
in the 1995 survey. Systematic transects crossed 57% of these
(table 2.1). Figure 2.7 illustrates the effects of mound orien-
tation and size on the impression of settlement pattern pro-
vided by the systematic survey alone. Small mounds and
mounds oriented north-south, parallel to most transects, are
clearly underrepresented. As a result, exclusive reliance on
the transect survey would have missed mounded occupation
on the southerly trending ridge in the north part of the site,
as well as small mounds in the Ranchito and New Lands group
and on the southern portion of the valley plain.

HEIGHT

To assess fully the sensitivity of our systematic transect strat-
egy, we must also consider the heights of features, since taller
features would have been visible from the transects, even if
they lay between them. Mounds ranged from less than 1 to
20 m in height for the modified hill, Cerro Rabon (figure
2.8). The distribution of mound heights is strongly skewed
toward the low end of the range, with 65% of mounds 2 m or
less in height. A small mode at 7 m represents the typical
height of mounds in formal groups. Even under good condi-
tions, mounds less than 1 m tall may be missed at a distance
of 50 m, but in the sugarcane fields that cover much of Tres
Zapotes, even 2 m high mounds may be difficult to detect
using a systematic strategy.

The foregoing consideration of mound height and ex-
tent suggests a stratification of features into “visibility classes.”
High visibility features consist of all features with a perpen-
dicular length greater than 80 m and mounds taller than 2 m.
Moderate visibility features include mounds between 1 and 2
m tall and less than 80 m long. The low visibility class com-

prises concentrations and mounds with heights 1 m or less
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and perpendicular lengths less than 80 m, We exclude from
this analysis three mounds for which heights were not
recorded.

The sixty-one high-visibility features represent 32% of
the 190 features for which heights were estimated. System-
atic transects at 100 m spacing crossed 82% of the high vis-
ibility features (table 2.2), and we assume that the remaining
high visibility features, all mounds greater than 2 m tall, would
have been seen and collected by survey crews. In contrast,
systematic transects crossed only thirteen (36%) of the thirty-
six moderate visibility features and 35 (38%) of the 93 low
visibility features. The remaining 81 low-to-moderate vis-
ibility features, constituting 43% of all features, probably
would have been missed by the systematic survey crews.

The use of a dual survey strategy at Tres Zapotes pro-
vides detailed data on mounded and non-mound occupation

14

and permits us to identify and correct for distortions of the
settlement pattern inherent in each strategy. Furthermore,
we believe that our analysis has significant implications for
the interpretation of settlement patterns derived from sur-
veys that have employed one or the other of the strategies in
the Gulf lowlands of southern Veracruz. As this study con-
firms, the use of a systematic interval transect strategy may
severely underrepresent low mounds and small concentra-
tions. In the systematic survey at Matacapan, the proportion
of features not sampled was probably smaller than in the Tres
Zapotes systematic survey. There, spacing between transect
lines varied from 50 to 100 m, and peripheral areas of the
site were crossed by transects running both north-south and
east-west. In addition, features observed between system-
atic transects were sampled with secondary transects. On

the other hand, the element of subjectivity in defining con-
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centrations in full-coverage surveys like the one employed in
La Mixtequilla may tend to underestimate the extent of non-
mound artifact distributions. Roler and Stark (1992) suggest
that smaller mounds and non-mound features in the
Mixtequilla may represent poor households. Consequently,
the biases in both kinds of surveys may create a social bias in
archaeological interpretations as well, albeit in different ways
and to different degrees.

Our results underscore the complementary nature of
high-intensity, full-coverage survey and less intensive, sys-
tematic surveys. In general, however, the biases of systematic
transect surveys against detection of low-visibility residential
features appear to be more serious (for example, Cowgill
1990; Kintigh 1990; Parsons 1990). Other Gulf lowland sur-
vey projects, such as that of the Cotaxtla basin, which em-
ployed 400 m transect spacing (Daneels 1997), have undoubt-
edly sacrificed household-scale data to obtain greater areal
coverage. Because houschold data are crucial to population
estimates and socioeconomic reconstructions, it is impor-
tant to carefully weigh survey and collection strategies against

data requirements when developing research plans. When
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systematic interval transect methods are used, it is impor-
tant to recognize that they are sampling methods as opposed
to prospecting methods and that although they may sample
areas in a reasonably representative fashion, it does not mean
their sampling of features is similarly representative.

Surface Distributions

Although Stirling (1943:8—11), Drucker (1943a:5-9), and
Weiant (1943:1-6) each described the overall layout of Tres
Zapotes, the RATZ project has yielded a much more accu-
rate and detailed picture of the site’s natural features and
ancient settlement (figure 2.9). Much of the site is occupied
by the floodplain of the Arroyo Hueyapan. Entering the ar-
chaeological zone at its northeastern extreme, the arroyo
makes a sharp bend to the south, About 2 km downstream
the arroyo enters the modern village of Tres Zapotes, where
it makes another sharp turn to the west. The straightness of
the arroyo between these two points and the sharpness of
the bends suggests that an underlying geological structure
controls the course of this section of the arroyo. Evidence

from auger testing (chapter 3) indicates that the course has
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changed little since the abandonment of the site. To either
side of the arroyo is a flat alluvial plain subject to periodic
inundation. Natural terraces bound the plain to the east and
west. A consolidated volcanic ash, or lgja, underlies the lower
terrace, which rests upon earlier, and apparently sterile, clays
and gravels. Cerro Rabon, an isolated hill formed by the same
laja, rises above the plain on the east bank of the arroyo. A
second eminence, Cerro Nestepe, lies to the northeast of
Cerro Rabon. A range of low hills extending southward from

Cerro Nestepe bounds the site on its eastern margin.

DISTRIBUTION OF ARCHITECTURE
The survey detected 160 mounds, artificial terraces, and
modified natural features, more than tripling the number of
features previously identified. The largest mounds are con-
centrated in three major mound groups to the west of the
arroyo (figure 2.9). The most westerly of these, group 1, con-
sists of six prominent mounds on the lower stream terrace.
Four mounds measuring 3 to 6 m tall define a plaza measur-
ing 200 x 100 m, which is oriented in its longest dimension
on a bearing of 84° east of true north. A low mound (mound
3) in the center of the plaza divides it into eastern and west-
ern halves of nearly equal size. Mound 6, which rises about 3
m above the terrace, flanks the eastern end of the group.
Weiant (1943:2-3) called group | the “Cabeza Group” for
the “Cabeza Colosal de Hueyapan” (monument A), which
was discovered to the north of mound 2 (Weiant’s mound B).
Group 2 contains four prominent mounds grouped
around a large plaza on the alluvial plain about | km to the
east of group 1. Mound 7, known locally as “Loma Camila”
for a previous owner of the property, is the tallest mound at
Tres Zapotes. It rises to 12 m on the western end of the
plaza. Located about 300 m away on a bearing 80° east of
true north, mounds 10 and (1 are about half the height of
mound 7. A low mound on the plaza directly in front of
mound 7 lies along the same bearing, Mound 8 is currently
less than | m in height, but Weiant (1943:13) indicates that
the original plaza surface lies below about 2 m of alluvium.
The “Long Mound” (mound 9) stretches for 135 m along the
northern edge of the plaza and rises to a height of 7 m. The
southern edge of the plaza is defined by three to four low,
irregularly placed mounds, including mounds 15 and 16,
which appear to correspond to Weiant’s mounds I and J.
Originally, three mounds (12, 13, and 14) occupied the north-
east corner of the group. Mound 13 was extensively exca-
vated by Stirling and is no longer visible, except as a concen-
tration of artifacts. It corresponds to Weiant’s (1943:13)
mound G, which contained a stone platform, the only ex-

ample of stone architecture known from the site,
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Group 3 occupies a commanding view on the upper ter-
race, about 1200 m northeast of group 2. Its plan diverges
from those of groups | and 2 in that the principal mound is
on the northern edge of the plaza and the plaza is oriented to
an axis running approximately 9° east of true north. Four
prominent mounds are clustered tightly around a small plaza,
which measures about 100 m on a side and is delimited on
the east by the edge of the terrace. Mound 23 is about 12 m
tall and lies at the north edge of the plaza. Behind it to the
north the terrace drops off steeply into a broad gully. The
other three mounds enclosing the plaza (mounds 24, 26, and
28) measure between 3 and 7 m in height. Eight smaller
mounds (29, 71, 72, 75, 76, 77, 78, and 79) cluster around
the southern and eastern edges of the group, and two broad
platforms (25 and 73) with heavy concentrations of material
are located on the southern edge of the terrace.

Group 3 contained several other features of interest. The
lower portion of stela C was discovered by Stirling directly
south of mound 23. It was set on its side next to a circular
altar. The upper half of the stela was found nearby thirty
years later, In 1997 RATZ excavated a plain stela (monument
44) located about 10 m south of Stirling’s excavation of stela
C. Made of similar basalt, monument 44 was accompanied
by offerings of obsidian and Terminal Formative pottery. A
broken basalt column rests on the summit of mound 27
(Weiant’s mound E), a small mound on the northern edge of
the terrace. Twvo irregular rows of boulders extend down the
southern face of the mound and appear to have functioned
as a crude balustrade, Three other basalt columns are set in
a small projection of the terrace that juts eastward from
mound 26,

Three imposing mounds measuring 5 to 6 m tall are lo-
cated on the east-west ridge to the west of group 3 (mounds
47, 87, and 132). The most easterly of these (47) has an ir-
regular shape and very little cultural material, suggesting that
it may be a natural feature. Mounds 38 and 39 to the north-
east of the Ranchito group correspond to Weiant’s Ranchito
group mounds J and K. Their respective heights of 6 and 4 m
are enhanced by their location on the edge of the upper ter-
race. To the northeast of these two mounds an isolated mesa
(67) juts eastward from the upper terrace. This natural fea-
ture, which corresponds to Drucker’s (1943a: Fig. 6) “steepto
bluff” in the New Lands locality, is formed by a resistant laja
cap. It contains high densities of cultural material, and its
surface appears to have been heavily modified.

About 700 m to the west of the northwest corner of
the survey area is a small mound group in which stela D
was discovered. Although Stirling (1943:14) designated it
Mound Group 4, artifact densities are very low between
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it and the survey area, and it should be considered an
outlying settlement.

The most prominent feature to the east of the arroyo is
Cerro Rabon. The southern end, which is lower than the
northern end, was extensively filled and leveled to form a
series of platforms on which low mounds were constructed.
On the valley floor to the east of Cerro Rabon, the Nestepe
group consists of a conical mound and an elongated mound
on the western and northern sides of a small plaza, respec-
tively. In this respect it repeats the layout of groups 1 and 2.

In addition to formal mound groups, RATZ detected
over 100 low, presumably residential, mounds less than 2 m
in height. Their residential function is supported by high fre-
quencies of utilitarian ceramics in surface collections, as well
as their relative abundance. The lengths and breadths of the
85 low mounds detected in the 1995 season average 55 m (& 28
m) and 38 m (£ 18 m). By comparison, mounds less than 3.4
m high in the Mixtequilla average 41.9 (£ 15.6 m) x 33.6 m
(£ 12.5 m), and individual house mounds at the lowland Maya
site of Barton Ramie average about 21 x 20 m (Stark 1991:45).
As in the Mixtequilla, low residential mounds at Tres Zapotes
probably supported multiple structures, and they may have
grown by horizontal as well as vertical accretion.

Low residential mounds are distributed in two broad zones.
The northern zone comprises a series of residential terraces and
platforms scattered along the ridge that extends westward from
group 3. The southern zone encompasses the Ranchito, New
Lands, and Burnt Mounds groups reported by Drucker but is
more extensive, continuing to the south on the valley plain.
Mounds in the Ranchito group are situated on five north-south
trending ridges. Porter’s (1989) map suggests that the ridges are
artificial constructions, but Drucker (1943a:7) is probably cor-
rect that they were formed naturally by the erosion of shallow
gullies between them, Their surfaces, however, were extensively
modified for residential occupation.

DISTRIBUTION OF CERAMICS AND NON-MOUNDED
RESIDENTIAL OCCUPATION

The distribution of visible architecture gives only a partial
picture of settlement at Tres Zapotes. Heavy concentrations
of ceramic artifacts occur on the alluvial terraces, particu-
larly in the Ranchito group, and on Cerro Rabon (figure 2.10).
A very heavy concentration of ceramics also occurs on the
alluvial terrace between the Ranchito Group and Mound
Group 3, in an area devoid of residential mounds. Moreover,
moderate ceramic densities of 10 to 100 sherds per collec-
tion occurred over an extensive area of the upper terrace

between the northern and southern zones of residential con-
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struction, suggesting that large portions of the site were oc-
cupied by non-mounded architecture. On the alluvial plain,
high ceramic densities tend to occur on house mounds or in
discrete circular concentrations, which may represent mounds
flattened by decades of plowing in sugarcane fields. In this
respect it is worth noting that five of the seven mounds iden-
tified by Drucker (1943: Fig, 9) in the Burnt Mounds group
no longer exist as anything more than artifact concentrations.
Furthermore, low artifact densities on the alluvial plain should
not be taken as conclusive evidence of less intensive occupa-
tion; Drucker’s (1943:29-34) excavations in the Burnt
Mounds group revealed deep sherd-bearing deposits below
3 to 4 m of sterile alluvium and volcanic ash.

As Hoag (chapter 4) discusses, the spatial pattern of resi-
dential occupation suggested by house mounds and ceramics
is generally supported by surface frequencies of daub (see
also Hoag 1997: Fig. 5.1, 5.2). Daub is found in highest fre-
quencies in areas with moderate to high ceramic frequencies
and is strongly associated with low mounds. Significantly, daub
is not found in high frequencies on tall mounds that appear
to have functioned as temple platforms.

Ceramic Chronology

Our reconstruction of settlement history at Tres Zapotes relies
on changing distributions of temporally diagnostic ceramic
categories, Previous research at Tres Zapotes has produced
three ceramic chronologies, each based on different data sets
and different ceramic classifications (Drucker 1943a; Weiant
1943; Ortiz 1975), as well as an important revision of Drucker
and Weiant’s chronologies by Coe (1965a) (figure 2.11). Each
of these chronologies presents its own set of problems as a
basis for reconstructing settlement history.

PREVIOUS CHRONOLOGIES

Weiant’s (1943) sequence utilized collections from
nonstratigraphic excavations and was based on typological
comparisons with then-better-known sequences in the Maya
lowlands, Central Mexico, Oaxaca, and central and northern
Veracruz. Weiant divided his sequence into Middle Tres
Zapotes A, Middle Tres Zapotes B (both Protoclassic), and
Upper Tres Zapotes (Classic), naming his phases in defer-
ence to Drucker’s (1943a) analysis, which was proceeding at
the same time.

Drucker’s (1943a) sequence utilized materials from five
stratigraphic excavations. He identified a Lower Tres Zapotes
phase sealed below a volcanic ash deposit that preceded Middle
Tres Zapotes, and he distinguished a Postclassic Soncautla Com-
plex, which had been lumped with Upper Tres Zapotes in
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Weiant’s sequence. He was unable, however, to differentiate
phases within the Formative Lower Tres Zapotes phase.

The simultaneous publication of Drucker’s and Weiant’s
sequences in 1943 produced considerable confusion (Ekholm
1945; Wauchope 1950) that ended in a rancorous debate be-
tween the principals (Drucker 1952; Weiant 1952). In 1965,
Coe modified Drucker’s sequence on the basis of typological
correlations with more recently established sequences, subdi-
viding Upper Tres Zapotes into Early and Late Classic phases.
These became Tres Zapotes 11T and IV in his revised five-phase
scheme. Despite the importance of Coe’s revision, he unfortu-
nately introduced some confusion by mistakenly replacing
Drucker’s (1943a) Tres Zapotes phases with his Cerro de las
Mesas phases (Drucker 1943b) in a key table (Coe 19652:686).
Coe’s (1965a:703) statement that the Early Classic period was
never very important at Tres Zapotes appears to be the result of
misinterpreting Drucker’s “Polychrome” ware, which includes
all untempered pottery regardless of their decoration, including
several types that subsequent excavation in the region have shown
to be Early Classic.

In order to refine the Formative chronology of the site,
Ponciano Ortiz excavated a single test pit next to Drucker’s
trench 26, which had produced the Lower Tres Zapotes ma-
terials. In his 1975 thesis, Ortiz succeeded in dividing Lower
Tres Zapotes into a Middle Formative Tres Zapotes phase
and a Late Formative Hueyapan phase. He also identified a
Protoclassic Nextepetl phase, broadly equivalent to Middle
Tres Zapotes of both Weiant (1943) and Drucker (1943a).
Ortiz further subdivided his phases into A and B subphases.

Two other small studies of Tres Zapotes chronology from
the early 1980s deserve mention. Chase’s 1981 article argued
that the eruption evidenced by the volcanic ash that overlay
Drucker’s Lower Tres Zapotes occurred about 600 BC and
caused a substantial hiatus at the site, Qur research indicates
that Chase was incorrect on both counts. In 1982, Ann
Cyphers reinterpreted Drucker’s material from trench | in
the light of Ortiz’s chronology at Tres Zapotes and her own
ceramic analysis at Chalcatzingo. She confirmed Ortiz’s rela-
tive stratigraphy and concluded that his Tres Zapotes A phase
corresponded to the Cantera phase at Chalcatzingo (700—
500 BC) and the Palangana phase at San Lorenzo and so over-
lapped with the La Venta sequence. Later Cyphers (1987:249)
suggested that Tres Zapotes A and B corresponded to the
San Lorenzo phase at San Lorenzo because of the presence
of Calzadas Carved and Limon Carved-Incised sherds. These
types are exceedingly rare at Tres Zapotes, though, and while
they may indicate a sparse Early Formative occupation, they
may also be reflecting the persistence of earlier decorative
techniques, as in the “miscellaneous carved” sherds of the
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Nacaste phase at San Lorenzo (see Coe and Diehl
1980a:198—199).

Most recently, Lowe (1989:57, Table 4.1) reassigned
Ortiz’s Hueyapan and Nextepetl phases to 600 to 300 BC
and after 300 BC, respectively, on the basis of the reported
association of polished orange ware with the Hueyapan phase
(Ortiz 1975:80-81; 107—112; 117). Pool (2000a) adopted
Lowe’s chronology in a recent publication, but evidence from
the auger tests discussed by Wendt in the next chapter sug-
gests that Ortiz’s original dates for his phases were closer to
the mark,

RATZ CERAMIC CLASSIFICATION AND CHRONOLOGY

The RATZ ceramic classification is based on that developed
for the nearby site of Matacapan by Ponciano Ortiz and Rob-
ert S, Santley (1988). The advantages of this classification
over previous ones developed for Tres Zapotes include its
finer typological divisions, its long temporal span, and its as-
sociation with radiocarbon-dated stratigraphic levels at
Matacapan and Bezuapan (Pool and Britt 2000). Moreover,
comparisons with Ortiz’s Formative sequence at Tres Zapotes
are facilitated by his participation in developing the Matacapan
classification.

Our division of the temporal sequence at Tres Zapotes
into phases is based on quantitative analyses of ware, type,
and variety frequencies in our surface collections and auger
tests and typological comparisons with published sequences
from Tres Zapotes (principally Ortiz 1975), Matacapan (Ortiz
and Santley 1988), Bezuapan (Pool and Britt 2000), San
Lorenzo (Coe and Diehl 1980a), and the Mixtequilla (Stark
2000). The analysis of ceramic frequencies in the surface
collections utilized multidimensional scaling (Pool and Wendt
2000). Wendt describes his K-means cluster analysis of strati-
graphic units in the auger tests in chapter 3. Because of the
considerable continuity between phases in ceramic catego-
ries and the locations of settlement, few index types are iden-
tifiable at Tres Zapotes. Consequently; our evaluation of chang-
ing settlement patterns relies on distributions of ceramic
categories that show strong, but not exclusive, associations
with specific time spans.

For the Formative sequence we utilize Ortiz’s (1975)
phase designations with the following time spans: Tres Zapotes
(Middle Formative, 900—400 BC), Hueyapan (Late Forma-
tive, 400 BC—AD 100), and Nextepetl (Terminal Formative
or Protoclassic, AD 100-300) (figure 2.11, compare Pool
2000a:Table 1). Currently, the most problematic part of the
sequence Concerns the Hueyapan—Nextepetl phase transition.
Although we would not be surprised to find that the transi-

tion occurred as early as 100 BC, we do not at present have
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strong evidence that would refute Ortiz’s AD 100 estimate.
To avoid confusion between Ortiz’s Middle Formative pe-
riod Tres Zapotes phase and Coe’s Classic period Tres Zapotes
IIT and Tres Zapotes IV phases, we propose two new desig-
nations: Ranchito (Early Classic, AD 300-600) and Quemado
(Late Classic, AD 600-900). We also retain Drucker’s origi-
nal designation of the “Soncautla Complex” for an ephem-
eral Early Postclassic occupation (circa AD 1200), represented
primarily in shallow cremation burials.

Settlement History

The following reconstruction of settlement history at Tres
Zapotes considers variable frequencies of rim sherds belong-
ing to temporally diagnostic categories in surface collections
together with deposits belonging to each phase as determined
in auger tests (figures 2.12 through 2.16). This discussion
anticipates Wendt’s detailed discussion of auger test stratig-
raphy in this volume. We map rim sherd frequencies rather
than total sherd frequencies in order to include data from
systematic transect collections, the body sherds from which
detailed classification awaits. The resulting contour maps of
surface sherd densities should not be interpreted as snap-
shots of settlement at precise points in time. Rather, they
represent the current surface distribution of diagnostic sherds,
most of which accumulated during the phase indicated in
each map. Variations in surface sherd densities probably re-
flect real differences in the intensity of occupation within
phases on elevated terrain. On the alluvial plain, however,
the depth of overlying deposits and the incorporation of ear-
lier material in mound fill strongly influences differences in
sherd densities. Care should also be taken in comparing ab-
solute sherd densities between phases, because the percent-
age of diagnostic sherds, even in unmixed assemblages, var-
ies from one phase to another. As a result, the overall distri-
bution of materials is more significant than differences in
sherd density in interphase comparisons. Nonetheless, sig-
nificant changes in settlement patterns may be discerned
through a judicious evaluation of surface and subsurface ar-
tifact distributions.

The earliest evidence for occupation in our survey area
dates to the Early Formative period (1500-900 BC). Surface
collections yielded a very few sherds with decoration resem-
bling Chaya Punctate, a diagnostic type of the Ojochi and
Bajio phases at San Lorenzo (1500—1250 BC) (Coe and Diehl
1980a:138, 144, Figs. 101, 111). This corroborates Ortiz’s
(1975:132) recovery of a few redeposited sherds he assigned
to a generalized Océs or Ojochi horizon. Evidence for a ce-

ramic component comparable to the Chicharras and San
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Lorenzo phases (1250-900 BC) is similarly scarce at Tres
Zapotes, consisting of a handful of sherds corresponding to
the types Calzadas Carved, Limon Carved-Incised, and
Tatagapa Red at San Lorenzo (Coe and Diehl 1980a:162—
175, Figs. 132, 138—145). Moreover, neither Drucker (1943a)
nor Weiant (1943) illustrates any clearly Early Formative
pottery from Stirling’s excavations. It appears, then, that any
Early Formative occupation at Tres Zapotes must be deeply
buried, and it is probably very small.

The Middle Formative period (900—400 BC) saw the first
substantial settlement at Tres Zapotes. The largest concen-
tration of Tres Zapotes phase ceramics lies on the alluvial
terraces of the Ranchito group and extends eastward under
the modern floodplain (figure 2.12). Evidence from the au-
ger tests and our revised definition of Tres Zapotes phase
diagnostics increases the estimated extent of this center to
80 ha, doubling our previous estimate (compare Pool
2000a:145). Several concentrations of Tres Zapotes phase
pottery surrounding the center suggest the existence of ru-
ral homesteads and villages. The largest of these, revealed
only by auger tests, covered about 15 ha on the opposite bank
of the Arroyo Hueyapan. The remaining concentrations cover
less than 5 ha.

Direct evidence for monumental mound construction
during the Tres Zapotes phase is currently lacking. Of the
fourteen mounds excavated by Stirling, only mound § in group
1 contained a possible Middle Formative construction stage,
and its dating is uncertain (Pool 2000a:145; Weiant 1943:6—
7). Nevertheless, some leveling and filling of the upper ter-
race in the Ranchito group may have begun in the Tres Zapotes
phase. If correct, this emphasis on landscape modification
instead of formal mound construction would parallel the case
of the Early Formative Olmec center at San Lorenzo, as re-
cently presented by Cyphers (1997:98, 102—106).

The stylistically Olmec sculpture from Tres Zapotes prob-
ably corresponds to this Middle Formative occupation, These
sculptures include two colossal heads (monuments A and Q)
and four full-round statue fragments (monuments H, I, I,
and M). Most scholars now concur that the colossal heads
constituted portraits of rulers who commissioned them as
symbols of their authority (Grove 1981; Lowe 1989:45). Al-
though many regard all Olmec colossal heads as an Early
Formative sculptural type (for example, Lowe 1989:43;
Clewlow 1974:28, Table 5), prior to the Middle Formative
period there is simply no evidence of a center at Tres Zapotes
large enough to have been the seat of a ruler or of a popula-
tion numerous enough to have provided the labor necessary

to transport these massive monuments. Stela A bears close
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thematic and iconographic resemblances to La Venta stelae 2
and 3 (Pool 2000a:149). This 5 m tall monument depicts a
central figure flanked by two smaller figures in a niche with
late Olmec-style “monster” masks above and below (see Pool
2000: Fig. 11). Although Pool (2000a:149) has previously dis-
cussed it as a Late Formative monument, stela A, which
Stirling found to the north of group 2, may date to late in the
Tres Zapotes phase, as may a basalt column enclosure in group
2, excavated by Millet (1979), which resembles tombs in La
Venta Complex A.

Considering the presence of such massive stone monu-
ments, the lack of conclusive evidence for investment in for-
mal mound construction in Middle Formative Tres Zapotes
is surprising. These interpretations, however, recall Cyphers’s
(1997:112) recent finding that formal mound complexes at
San Lorenzo were constructed centuries after the fluores-
cence that produced the numerous colossal heads and other
stone monuments at that site,

We defer detailed discussion of settlement organization
during the site’s Late to Terminal Formative apogee to the
last chapter. In broad terms, during the Late Formative
Hueyapan phase (400 BC-AD 100), the Tres Zapotes center
and its rural satellites grew and coalesced to achieve a maxi-
mum extent of about 500 ha (figure 2.13). Auger tests and
surface collections document heavy Hueyapan phase occu-
pation of the floodplain and adjacent terrace margins, and
surface collections with moderate frequencies of Hueyapan
phase diagnostics extend westward over the terrace surfaces.
The initial stages of mound construction in groups 1, 2, and
3 and in the Ranchito group, as well as four buried mounds
detected by the auger tests, appear to date from the Hueyapan
phase (Drucker 1943a:25-27, 144—145; Weiant 1943:6-7,
11-13; chapter 3). Most of the stone monuments at Tres
Zapotes, including several tenoned monuments, stone boxes,
stone cylinders, and stela D of the outlying group 4, were
probably carved during the Hueyapan phase. If the AD 100
date for the end of Hueyapan phase is accepted, then stela C,
with its 32 BC Long Count date, would also fall within this
time span. Thematic and stylistic continuity with Olmec
sculpture is found in the stylized monster mask and profile
head on the reverse of stela C and in the placement of the
human figures on stela D in a niche formed by the open
maw of a feline (Pool 2000a:149~150).By the beginning of
the Terminal Formative Nextepetl phase (circa AD 100-300),
settlement had begun to withdraw from the banks of the
Arroyo Hueyapan (figure 2.14). Large portions of the flood-
plain now lay abandoned, although occupation continued on

elevated “cultural terraces,” which had accumulated in the
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previous period and on the now-buried first terrace stair along
the edges of the floodplain (see chapter 3). This reorganiza-
tion of settlement caused a slight reduction in the total area
of residential occupation, but the Ranchito group and group
2 continued to form the core of the site, and areas of concen-
trated residential settlement persisted in the Burnt Mounds
group, the New Lands group, group 3, and Cerro Rabon.

The dispersed pattern of formal architectural groups be-
gun in the Hueyapan phase persisted as mound construction
continued in groups 1, 2, and 3, as well as at least one mound
buried beneath alluvium on the floodplain (chapter 3). The
only monument we can confidently associate with the
Nextepetl phase is monument 44, This plain stela, excavated
in 1997 in group 3, was associated with a differentially fired
bowl covered by a plate of the same ware. The bowl con-
tained charcoal dated at 1870% 50 BP (cal 20 AD 55-250).

A volcanic eruption near the end of the Nextepetl phase
accelerated the abandonment of the floodplain, such that no
substantial deposits of the Early Classic Ranchito phase
(AD 300—600) were present in our floodplain auger tests (sce
chapter 3) (figure 2.15). The distribution of Ranchito phase
diagnostic sherds in surface collections further indicates that
Early Classic residential settlement was reorganized into dis-
continuous zones along the natural terraces and on the south-
ern floodplain separated by areas of sparser habitation. In-
tensification of residential occupation is particularly evident
in the New Lands locality, and Drucker (1943a:12—19, 29—
31, 98—100, 109—114) excavated substantial Early Classic
contexts in the eponymous Ranchito group and in the Burnt
Mounds group. Stirling’s excavations in groups I, 2 and 3
indicate continued massive construction in these formal com-
plexes, suggesting that Ties Zapotes continued to serve as an
important regional center in the Early Classic period (Weiant
1943:6—15). Monumental stone carving appears to have
ceased by this time, although earlier monuments may have
continued to be used and reset.

Tres Zapotes declined over the course of the three centu-
ries following AD 600. Initially, Quemado phase occupation
was concentrated in the same areas along terrace edges and
on the southern floodplain to the west of the Arroyo Hueyapan
as in the Ranchito phase (figure 2.16). Notably, Drucker
(1943a:29-30, Plates 10,11) recovered a substantial cache of
Late Classic Tuxtlas polychrome pottery in the Burnt Mounds
group, and figurines of the Late Classic, hollow, mold-made
San Marcos type are fairly common at the site. Occupation to
the east of the arroyo was reduced, however, and by the end
of the phase Tres Zapotes apparently lay abandoned.

Drucker (1943a:102—107) also isolated an Early



Reaad-OnlyNo Bownload

Tres Zapotes Phase Rims
Contour Interval=2
Min. Contour = 0.5
3500~ Positive Auger Test B
Negative Auger Test
3000+ -
g
o 2500+ ~
E
Q
T
=
2
o)
o
~ 2000 -
<
=
@)
z
e
'S oy
Burnt Mounds
1500
1000

T \
2000 2500
East Coordinate (meters)

1 !
1000 1500

Figure 2.12 Map showing distribution of Tres Zapotes-phase ceramics in surface collections and auger tests containing Tres
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Postclassic Soncautla Complex associated with shallow cre-
mation burials that intruded into a humus-stained clayey
surface layer, which overlay Classic period deposits. Exten-
sive occupational deposits associated with the Soncautla Com-
plex were not found by the National Geographic-Smithsonian
project (Drucker 1943a:116). These observations, in com-
bination with the distinctive forms and decorative motifs of
the pottery, led Drucker to conclude that the Soncautla Com-
plex represented a brief intrusion into the site following its
abandonment in the Late Classic period. We have not yet
been able to isolate the Soncautla Complex in our surface
collections, a fact that tends to corroborate Drucker’s char-
acterization of the occupation. It is worth remarking that in
general the identification of Postclassic occupation in the
Tuxtlas region has proven very difficult, possibly owing to
the continuation of Late Classic forms and wares in the do-
mestic pottery assemblage (Pool 1995a).

Summary

The RATZ project employed a combination of full-cov-
erage and systematic transect survey methods to obtain
data on settlement patterns that could be compared to
previous surveys in the southern Gulf lowlands in the
Mixtequilla and at Matacapan, These two strategies have
different advantages and disadvantages in terms of labor
costs, data recovery, and interpretive possibilities. Em-
pirical comparison of the effectiveness of the two strate-
gies in detecting archaeological features at Tres Zapotes
highlights their complementary nature. While full-cover-
age survey ensures the detection of household-scale fea-
tures, subjective judgments of artifact density in the field
may underestimate the extent of artifact concentrations.
In contrast, surface collection employing systematic
transect methods provides a quantitative baseline for judg-

ing artifact densities, which help define site boundaries
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through trend surface analysis. They substantially
underrepresent, however, features smaller than the
transect interval. These observations underscore the im-
portance of carefully considering the effects of differen-
tial field methods in the initial design of surveys and the
comparison of their results.

Substantively, the RATZ survey provides the first de-
tailed picture of the history of settlement at Tres Zapotes.
Located on the western frontier of the Olmec heartland,
the area that would later become Tres Zapotes supported
only a sparse Early Formative occupation. During the
Middle Formative period, however, the Arroyo Hueyapan
valley attracted Middle Formative Olmec settlers, who
were likely drawn to the location by its abundance of fer-
tile agricultural land and hard, volcanic stone for grind-
ing implements. These people established a moderately
sized, but politically important, Olmec center. We believe
that it was the rulers of this Middle Formative center,
rather than their less numerous and less powerful Early
Formative predecessors, who commissioned the colossal
heads and other Olmec monuments found at the site. As
the eastern Olmec center of La Venta declined at the ad-
vent of the Late Formative period, Tres Zapotes prospered
and grew to become the preeminent Epi-Olmec center
east of the Rio Papaloapan. Her rulers embarked on a
program of mound building and intensified monument
carving to express and legitimize their authority, drawing
upon and modifying earlier Olmec themes. The persis-
tence of many ceramic categories similarly suggests con-
siderable cultural continuity from Olmec to Epi-Olmec
times. Surviving a substantial Terminal Formative erup-
tion, Tres Zapotes remained a center of administrative
power, despite a reduction of population, into the Early
Classic period. The Late Classic period, however, saw the

diminishment and ultimate abandonment of Tres Zapotes,
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BURIED OCCUPATIONAL DEPOSITS
AT TRES ZAPOTES

The Results of an Auger Testing Program

Carl J. Wendt

IN CASES WHERE NATURAL AND CULTURAL DEPOSITS OBSCURE
earlier traces of occupation, some form of subsurface testing
is necessary to acquire diachronic information on settlement
organization. While such conditions occur throughout the
world, they have recently received particular attention from
archaeologists working in the neotropical lowlands, where
extensive floodplains are a common feature of the landscape
(Erickson 1995; Siegel 1995; Zeidler 1995). This chapter de-
scribes how a program of auger testing was used to elucidate
settlement patterning in areas of Tres Zapotes where deep
alluvium and volcanic ash cover earlier archaeological depos-
its. By combining these data with those of the larger Tres
Zapotes data set, we arrived at a more complete representa-
tion of site organization during different occupational phases
(see chapter 2). Thus the auger testing program provided
valuable information on changing patterns of settlement at
Tres Zapotes, the type of data that are often difficult to ac-
quire through surface survey procedures alone,

Background

Analysis of distributional data from the first season of the
RATZ project revealed large areas of the Arroyo Hueyapan
floodplain in which surface artifact densities were low or nil
(Pool 1997¢, see chapter 2), corroborating observations of
earlier researchers (Drucker 1943a:31-34, Figs. 9, 10; Weiant
1943:13). Philip Drucker (1943a:29-31), the first archaeolo-
gist to excavate stratigraphically at Tres Zapotes, identified
Classic and Formative period deposits buried below sterile
alluvium in the Burnt Mounds group, at the southern end of
the floodplain (figure 3.1). Additionally, in separate cuts into
the river bank on the adjacent valley plain, both Drucker
(1943a:31-34) and Ponciano Ortiz (1975:35—36) located sub-
stantial deposits of ceramics dating to the Formative period
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situated below 4 to 5 m of nearly sterile alluvium and vol-
canic ash. These data indicated that there was likely a sig-
nificant buried prehistoric component at the site of Tres
Zapotes which could not be identified by adhering to sur-
face survey procedures. Consequently, during the second
season of RATZ, Pool implemented an auger testing pro-
gram to determine the extent of the buried occupational
layers on the site’s floodplain.

Auger Testing

Systematic subsurface testing to detect buried deposits is not
common in Mesoamerican surveys. Nonetheless, some re-
searchers in lowland Mesoamerica and other neotropical Jow-
land regions have employed a variety of subsurface testing
techniques, including shovel test pits (Zeidler 1995),
postholing (Fry 1972; Scarborough 1983:736; Sheets et al.
1985), large vehicle-mounted mechanical augers (Siegel 1995),
and hand-driven bucket augers (Erickson 1995:83, Fig, 3.8;
Howell 1993). Owing to the great depth of the target depos-
its at Tres Zapotes and our desire to retain some control over
vertical stratigraphy, we chose manual augering over other
methods,

FLOODPLAIN TESTS

Pool designed the RATZ auger testing strategy to efficiently
provide a statistically valid sample of subsurface deposits in
the valley plain. Auger transects crossing the valley floor were
chosen using a stratified random sampling strategy. The val-
ley plain was divided into six east-west, 300 m wide bands,
each containing three potential transects 100 m apart, One
transect was then randomly selected from the three, and au-
ger tests were positioned along it systematically at 20 m in-
tervals. The transects were aligned with the site grid and are
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identified by their north coordinates (North-1500, North-
1700, North-2100, North-2300 North-2700, and North-
2800) (figure 3.2).

The length of each transect was predetermined by
examining the 1995—1996 surface survey data in order to
locate the areas on the floodplain which lacked visible
mounds and where densities of surface material dropped
off significantly. The transects ranged from 100 to 800 m
long and contained from 10 to 39 tests. In all, 149 flood-
plain tests were completed, 25 in the 1996 season and
124 in the 1997 season.

Auger tests were dug in 20 cm arbitrary levels using
manually driven augers with bucket diameters of 10 cm. Early
in the 1997 season we bent a section of the auger shaft in
completing a test to 8 m. Subsequently, to prevent damage to
the equipment and to conserve time, tests were completed
to sterile deposits or a maximum depth of 6 m, except where
impenetrable deposits, cave-ins, or groundwater prevented
further boring. The depth of soil changes occurring within a
single 20 cm bucket interval could be identified within about
10 em. The soil extracted from each level was examined by
hand for its color, composition, structure, and content of
cultural material. The cultural material was then separated,
bagged, and labeled in the field for later analysis. Soil samples
were taken of every stratum encountered and at every meter
within thick strata to test for the degree and nature of par-
ticle size sorting. Documentation was completed by record-
ing all pertinent stratigraphic, artifact, and soil information
onto field forms.

It is important to note that the auger testing program
was designed to determine the proportion of the floodplain
occupied at different times, rather than the precise spatial
distribution of ancient occupation on the valley plain. Nev-
ertheless, the 20 m spacing of the auger tests allowed us to
identify large-scale changes in subsurface topography, includ-

ing possible buried mounds and other elevated features.

CONTROL TESTS

In addition to the auger tests on the alluvial plain, fifteen
control tests were placed in three areas of known surface
material density to obtain data on the relationship between
surface and subsurface ceramic densities. Owing to the strong
positive skew of ceramic frequencies in surface collections,
the tercile distribution was used to define low, medium, and
high surface density classes. Surface collections from heavily
alluviated floodplain contexts, which generally had counts of
fewer than 10 sherds per 3 x 3 unit, were omitted from these
calculations. Low density collections were thereby defined
as fewer than 41 sherds, medium density as 41 to 156 sherds,
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Figure 3.1 Burnt mounds locale showing Drucker’s and Ortiz’s
trench locations and North-1700-West transect location.
Illustration prepared by Carl . Wendt

and high density as greater than 156 sherds. As a result of
this procedure, the low, medium, and high density areas se-
lected for sampling were the group 1 plaza, the group 3 plaza,
and the Ranchito group, respectively.

Five 3 x 3 m surface units were collected in each of these
areas, and an auger test was placed in the southwest corner
of each unit (figure 3.2). Since the density of artifacts in deep
levels was irrelevant to the purpose of the control tests, we
ceased boring at the arbitrary depth of I m in most of the
tests. However, two of the tests in each group were com-
pleted to sterile or impenetrable levels to examine the local
stratigraphy. Comparison of ceramic densities in the control
tests and their associated surface collections allowed us to
estimate equivalent surface density figures for strata in the
remaining auger tests. These data allowed us to infer relative
occupational density on the floodplain in different phases.

Analytical Procedures

To infer changes in the extent and intensity of floodplain
occupation at prehistoric Tres Zapotes, it was necessary to
assign the strata encountered in the auger tests to phases.
First we correlated strata between auger tests in each transect
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Figure 3.3 Schematic representation of stratigraphic
relationships among K-means clusters. illustration prepared by
Christopher A. Pool

according to similarities in soil texture, color, composition,
depth, thickness, and presence or absence of cultural mate-
rial. In the field, as the tests were being dug, each supervisor
attempted to correlate the strata as he or she drew each test’s
profile. Subsequently, all of the field forms and profiles were
reanalyzed to refine the field correlations. In some areas,
however, complex cultural stratigraphy frustrated attempts
to establish detailed correlations between auger tests. Nev-
ertheless, these problematic situations were relatively few,
and it was possible to isolate many of these occurrences and
treat them accordingly for the analyses.

The second procedure involved grouping ceramic counts
from corresponding strata in the auger tests to increase sample
size. This consisted of combining corresponding ceramic data
in each transect with respect to each side of the river. The
result was corresponding strata grouped in ten separate loci
(North-1500, North-1700-West, North-1700-East, North-
2100-West, North-2100-East, North-2300-West, North-
2300-East, North-2700, North-2800-West, North-2800-
East).

Strata were divided based on arbitrary levels in loci where
correlations between strata could not be determined and in
areas with deep sherd-bearing deposits where separate strata
could not be identified. In both of these cases, the strata
were divided in such a way as to maintain sufficiently high
ceramic counts (> 95 sherds per division) so that they could
be compared effectively with one another as well as to the

remaining units. Additionally, ceramic data from separate
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strata were combined where sample size was small (< 95
sherds per division) to increase sample size and provide
effective comparisons to other divisions. These procedures
resulted in 50 redefined stratigraphic units and allowed
for temporal distinctions to be made with greater statis-
tical confidence.

Once corresponding ceramic data were combined, they
were subjected to a ceramic percentage frequency analysis
and cluster analysis (Pool and Wendt 2000, Wendt 1998:68—
70). First, the percent of each type was calculated for each
stratigraphic unit, Very rare types and types that showed little
variation between stratigraphic units were excluded from
further analysis. The resulting data set, consisting of percent-
ages for thirty-two ceramic types in fifty stratigraphic units,
was subjected to a K-means cluster analysis using the SPSS
statistical package (version 7.5, licensed to the University of
Kentucky). The number of clusters varied between four and
seven. The six-cluster solution was chosen because it con-
formed best to the depositional relationships of the strata. A
separate hierarchical cluster analysis subsequently confirmed
the validity of the six-cluster K-means solution. Using be-
tween-group average linkage and the Pearson’s correlation
distance matrix, the hierarchical cluster analysis reproduced
the K-means clusters with seven exceptions (14% of the cases).
Based on the hierarchical cluster analysis, two cases would
be reassigned from the Middle Formative cluster A to the
Late Formative cluster C, and four cases would be reassigned
from the mixed cluster F to cluster C. (Phase assignments
for clusters are discussed below.) Therefore, the K-means
cluster analysis proved to be more conservative in assigning
stratigraphic units to specific chronological phases.

Results from the ceramic percentage frequency analysis
and cluster analysis, along with regional comparisons (mainly
with the site of Bezuapan in the Sierra de los Tuxtlas) and
three radiocarbon dates, allowed us to date roughly the flood-
plain strata and determine general patterns of settlement on
Tres Zapotes’s floodplain (Wendt 1998). The resulting clus-
ters and their ceramic type associations are as follows (figure
3.3). For clarity I have changed my original nonsequential
numeric designations to sequential alphabetic designations
(compare Wendt 1998). Cluster A consistently contained units
that occurred in the lowest stratigraphic position. Ceramics
associated with this cluster consist of three types of coarse
paste black ware, two differentially fired categories, and a
white-slipped variety of Coarse Paste Black-and-Tan. Cluster
A strata were usually overlain by strata falling into cluster B,
which, based on ceramic frequencies and stratigraphic posi-
tioning, appears to be contemporaneous with strata group-

ing into cluster C. Strata grouping into clusters B and C are
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Figure 3.4 North-1700-West profile. lllustration prepared by Carl J. Wendt

strongly associated with Fine Paste Black-and-White, Fine
Paste Black-and-Tan, unslipped varieties of Coarse Paste
Black-and-Tan, Red on Coarse Brown, and White-slipped
Coarse Red with Coarse White Temper ceramics. Clusters D
and E contain stratigraphic units that appear to be generally
contemporaneous with one another, although some strata
grouping into Cluster E may be slightly younger. Cluster F
appears to represent mixed deposits and is thus of little im-
portance here.

Physical and Cultural Stratigraphy

The physical geography of Tres Zapotes comprises a series of
floodplain terrace steps, natural eminences, various cultural
modifications, and other alluvial and volcanic landforms.
From the surface topography, previous scholars (Drucker
1943a:7; Stirling 1943:9; Weiant 1943:1) identified the ter-
race surrounding the Ranchito group and New Lands locale
as the lowest terrace of the Arroyo Hueyapan. Our auger
tests, however, revealed an additional terrace stair closer to
the arroyo (figures 3.2, 3.4). This terrace stair, which is no
longer visible owing to alluvial deposition on the valley plain,
was surely important to those who lived in Tres Zapotes prior
to the floodplain’s more recent alluvial deposition. The edge
of this first stair marks the point at which I delineate the
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prehistoric boundary between the “floodplain” and the “el-
evated ground.”

Six widespread strata comprise the generalized physical
stratigraphy of the alluvial plain. From top to bottom, they
are plow zone, alluvium, volcanic ash, a clayey mix deposited
by cultural and natural processes, a lower volcanic ash, and
sterile clay subsoil (figure 3.4). The sugarcane fields that cover
much of the alluvial plain are plowed very deeply. Alternat-
ing plowing and alluviation created a disturbed layer that
occasionally reached depths of 100 cm. This “plow zone”
frequently overlay a 100 to 500 cm thick layer of brown silty
clay and silty clay loam that contained few cultural materials,
The structure and texture of this stratum suggests it was
alluvially deposited, and some of the cultural material recov-
ered from it seems to have been deposited by alluvial pro-
cesses as well, In 52% of the auger tests, we encountered a
black sandy volcanic ash stratum, which lay below the alluyial
deposits. This layer ranged between 20 and 400 cm thick and
at times contained cultural material. Its stratigraphic posi-
tion indicates that it correlates with the volcanic ash found
by Drucker (1943a) and Ortiz (1975) (figure 3.5). Where
our equipment allowed us to penetrate below the ash layer
(67% of the auger tests encountering ash or 35% of all tests),
we often encountered a culturally rich clayey mix (clay, silty
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clay, or clayey silt). A deeper ash layer, which was often hard,
compacted, and generally devoid of cultural material, lay be-
neath the clayey mix, The seven tests that penetrated below
this lower ash encountered sterile clay subsoil deposits.

In over one-third of the auger tests, it was not possible
to reach a sterile stratum, and therefore we were not able to
determine the maximum depth of the cultural deposits in
those areas because of time constraints, concern for equip-
ment damage, or strata too compact to penetrate or too loose
to extract. Additionally, many tests reached the water table at
depths between 4 and 6 m. This resulted in difficult augering
conditions, including cave-ins of sandy ash and time-con-
suming cleaning of the equipment in clay deposits (see also
Schuldenrein 1991; Stein 1986, 1991). Despite the difficul-
ties, we were able to obtain valuable information on the strati-
graphic and depositional characteristics of the areas tested,

The floodplain’s stratigraphic signature indicates that
both cultural occupation and natural processes played an
active part in producing its subsurface stratigraphy. The dis-
tribution of cultural materials in auger tests indicates exten-
sive occupation of the floodplain between the two volcanic
ashfalls. We encountered cultural material in 89% of the au-
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ger tests that penetrated below the upper ash (51% of all
tests). The deepest cultural deposits on the valley plain, oc-
curring between roughly 3 and 6 m in depth, often lay atop
the lower ash. These early cultural deposits, which range
between 1 and 3 m thick, represent remains of the floodplain’s
initial occupation. They are evident over much of the flood-
plain but appear to be concentrated in its southern portion,
particularly between intermittent waterways and tributaries
leading into the Arroyo Hueyapan. Mound construction ap-
pears to have commenced towards the end of this initial oc-
cupation. Unlike the non-mounded initial deposits, how-
ever, these 3 to 5 m tall buried mounds do not appear to be
concentrated in any one portion of the valley floor (figures
3.4, 3.6). Eleven of the 149 tests encountered buried mounds,
suggesting that 7.4% of the floodplain held mounded occu-
pation.

In addition to the buried mounds, we encountered an
extensive (approximately 300 m wide) and intensively occu-
pied buried cultural terrace above the lower ash in the east-
ern portion of the N-2100 and N-2300 transects (figures 3.6,
3.7). We use the term cultural terrace to describe elevated and

expansive occupational deposits containing complex stratig-
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raphy. These areas appear to have been formed by the accre-
tion of natural and cultural materialsO in a manner similar to
the large house mounds that Barbara Hall describes as “tells
in miniature” (1994). The cultural terraces at Tres Zapotes,
however, are much larger. Their size, stratigraphy, and the pres-
ence of house construction material all provide evidence that
they accumulated as the result of extensive residential occu-
pation. The cultural terrace in question first dips and then
rises as it approaches the arroyo. Cultural material is continu-
ous throughout the 4 m thickness of its complex stratigraphy.
Taking into consideration its extent and the persistence of
cultural material, it was likely formed early and was continu-
ously occupied for much of the site’s temporal span.

Following the primary construction of the floodplain
mounds and initial formation of the cultural terrace, Tres
Zapotes was covered by sandy black volcanic ash (figures 3.4,
3.7). This primary ash layer seems to have subsequently
eroded from the floodplain’s elevated areas (for example,
mounds, cultural terrace, and the first terrace stair), collect-
ing in its lowest zones (for example, arroyo tributaries) and
capping early deposits in several locations (see also Drucker
1943:33-34). Because of the inferred erosion and
redeposition, it is difficult to determine the original thick-
ness of this ash layer, but evidence suggests that it was at
least 50 cm thick.

After the second ash fall, deposition of alluvial deposits
gradually continued to build up the floodplain to its
present level (figures 3.4, 3.7). Evidence for occupation
on the floodplain is much more sparse in deposits occur-
ring stratigraphically above the upper ash layer. Cultural
material in alluvial strata surrounding the arroyo is nearly
absent, and the few, often eroded, artifacts recovered from
these loci were probably redeposited by the arroyo dur-
ing seasonal floods. Areas of occupation appear to be lim-
ited to rises formed by natural and cultural processes,
including the first terrace stair, mounded features, and
accretional cultural terrace.

The alluvial strata begin to thin as they approach the
elevated first stair of the natural terrace (figure 3.4). This
first stair appears to delineate the extent of the major pre-
historic floodplain and the point at which severe effects of
alluvial deposition diminish significantly. Judging from its
stratigraphic positioning and the amount of cultural mate-
rial in its composition, this elevated first terrace step devel-
oped from centuries of natural deposition, river cutting, and
cultural occupation, both before and after the upper ash
deposition. Additionally, there is no stratigraphic evidence
to support a cessation in the occupation on this terrace. The
apparent continuous occupation indicates that the ash de-
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posit had little effect on those living on this elevated ground.
Judging from the scarcity of cultural material in layers
stratigraphically above the ash deposits, the volcanic event
seems to have significantly disrupted settlement on the val-
ley floor (see also Drucker 1943a:34).

Temporal Assignments for Buried Features

The combined results of the ceramic frequency analysis, clus-
ter analysis, and radiocarbon dating indicate that the major-
ity of the occupation on the central valley floor dates to the
Formative period (Pool and Wendt 2000). Three AMS ra-
diocarbon dates were obtained from carbon samples recov-
ered in the floodplain auger tests (table 3.1). Calibrated in-
tercepts for these assays range from 485 BC to 375 BC , with
calibrated two-sigma ranges from 775-390 BC to 400-190
BC. Unfortunately, two of the dates from the same auger test
(samples Beta-115431 and Beta 115432) were stratigraphically
reversed. Nevertheless, the dates generally confirm the Middle
to Late Formative ages of the deposits below the upper ash
(compare Bernal 1969:109; Chase 1981).

Comparison among the results of the cluster analysis,
the percentage frequency analysis, Ortiz’s (1975) ceramic
stratigraphy, and cross correlation with other sites in the re-
gion (Coe and Diehl 1980a; Ortiz and Santley 1988; Pool and
Britt 2000) permits the assignment of stratigraphic units and
buried features to finer temporal divisions (Pool and Wendt
2000; compare Wendt 1998). These analyses indicate that
the floodplain was occupied from the Tres Zapotes phase
(cluster A) (900—400 BC ) through the Hueyapan phase (clus-
ters B and C) (400 BC—AD 100) and into the Nextepetl phase
(clusters D and E) (AD 100—300). The following discussion,
based solely on results from analyses of floodplain ceramic
material, addresses the temporal affiliation of the deposits
on the terrace’s first stair, the various elevated features on
the floodplain, and deposits not associated with elevated fea-
tures.

Transects North-1500, North-1700-West, North-2100-
West, North-2300-East, North-2300-West, North-2800-East,
and North-2800-West all provided evidence for occupation
on the buried first stair of the terrace. The deepest levels of
this occupation date to the Tres Zapotes and Hueyapan phases
and focused mainly on the west side of the arroyo. The up-
per levels of this occupation, detected only in one area (North-
2100-West, tests 1—4), date to the Nextepetl phase.

The occupation on non-mounded areas of the prehis-
toric valley floor was clearly a pre-upper ash, Tres Zapotes
and Hueyapan phase phenomenon. Nextepet] phase mate-
rial, occurring in very small percentages, is restricted to the
upper levels of the floodplain’s mounded features, cultural
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terrace, and first stair. All of the deposits that underlay the
upper ash stratum contain only Tres Zapotes and Hueyapan
phase material. This fact adds credence to the suggestions
that the upper ash deposits predate the Classic period phases.

The following is a discussion of the suggested dates for
the features and strata that lay on the prehistoric floodplain
(figures 3.6, 3.8-3.10). Some of these features, which we
label mounds and cultural terraces, may actually be the remains
of one or more early occupied features that were delineated
or perhaps cut by tributaries leading into the Arroyo
Hueyapan.

Buried mound 1, detected in tests 12 and 13 of North-
1700, contains material from the Hueyapan phase (figure 3.6).
Dividing this mounded feature into three arbitrary levels did
not produce evidence for a multiphase deposition. The remain-
ing cultural deposits in this transect (all below the upper ash)
date from the 'Tres Zapotes through the Hueyapan phase.

Moving north (North-2100), the second elevated fea-
ture detected on the valley floor was the southern portion of
the expansive cultural terrace. Based upon ceramic material
and one radiocarbon date, this feature dates from the Tres
Zapotes phase through the Hueyapan phase and into the
Nextepetl phase. Low ceramic frequencies prevent dating of
the lowest deposits away from the first stair on the western
portion of this transect. However, since these deposits lay
below the upper ash, they probably date to the Tres Zapotes
or Hueyapan phase.

Buried Mounds 2 and 3, which lay in the western por-
tion of North-2300 (tests 5 through 8 and 13 through 15),
are difficult to date because they are composed of stratigraphic
units that grouped into cluster F and thus probably repre-
sent mixed deposits. The cultural terrace, located in the east-
ern portion of this transect (Cultural Terrace-North, likely
the northern portion of the same cultural terrace located in
North-2100), appears to have been occupied, and heavily built
up, during the Hueyapan phase.

The last feature discovered on the floodplain was buried
mound 4, encountered in tests on the North-2700 (tests 10
through 11) and North-2800 (tests 9 through 10) transects.
Ceramic material recovered from deposits in the North-2700
tests provides evidence to suggest that this feature was con-
structed from Hueyapan phase (lowest deposits) and
Nextepetl phase (uppermost deposits) materials. The north-
ern portion of this mounded feature (mound 4b) exhibits
only Hueyapan phase material. Therefore, the mound may
have grown gradually toward the south through accretion.

Results of the auger testing program indicate the flood-
plain at Tres Zapotes was initially settled in the southern area
sometime during the Tres Zapotes phase (figure 3.8).
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Between the Tres Zapotes phase and the Hueyapan phase
occupation expanded northward. Occupation on the flood-
plain became most extensive during the Hueyapan phase (fig-
ure 3.9). By the Nextepetl phase, much of the floodplain was
abandoned (figure 3.10). The only areas that remained oc-
cupied during the Nextepetl phase were the floodplain’s high-
est areas (that is, the uppermost levels of the cultural terrace
and mound 4). Additionally, it should be noted that daub
and burnt earth were present in all the levels of the buried
features, which suggests that these features were loci of resi-
dential occupation throughout their temporal spans.

Intensity of Floodplain Occupation

The density of ceramics for strata within the auger tests pro-
vides a relative measure of the intensity of occupation on the
floodplain at different times in its history. Additionally, our
control tests provide a basis for comparing ceramic densities
for 20 cm levels within the auger tests with surface ceramic
densities elsewhere in the site.

Before proceeding further, it is important to acknowl-
edge some of the limitations of auger testing, First, sample
sizes of cultural material in auger tests tend to be small. Out
of the 164 auger tests we recovered around 7500 sherds (an
average of 45 sherds per test). Second, utilizing the auger
test method we were unable to distinguish with confidence
house remains from midden debris in our samples. We noted
the presence of daub and charcoal in our samples, but we
were only able to associate these materials with large fea-
tures such as mounds and cultural terraces, as opposed to
individual house floors and middens. Finally, we encountered
a small degree of mixing between 20 cm levels. However,
this represented a very limited occurrence and, therefore,
does not appear to have affected the overall results.

A series of potential problems must be discussed with
regard to how auger testing methods may have affected the
density results. Data recovered from the auger control tests
in the “medium” density area (mound group 3) were found
to be problematic. In this location, the areas exhibiting me-
dium surface densities produced no subsurface material. It
appears that the discrepancy between quantities of surface
and subsurface material in this vicinity was the result of a
superficial layer of slope wash originating from the mounds
in this location. Since cultural material occurred only within
the first few centimeters of soil, this area is not a reliable
location for predicting subsurface densities from surface den-
sities, Therefore, the data from these medium control tests
were omitted from the linear regression.

In a study to determine the effectiveness of using auger
testing to predict subsurface sherd density, Todd Howell
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Table 3.1 AMS radiocarbon dates
LAB # C" AGE* CALIBRATED INTERCEPT 1-SIGMA RANGE 2-SIGMA RANGE CONTEXT
Beta-115431 2430+ 50 BP 485 BC & 465 BC & 425 BC 755-685 BC & 540-405 BC | 775-390 BC N-1700,
Test 28,
Stratum 3,
440-460 cm
Beta-115432 2270+ 50 BP 375 BC 390-350 BC & 300-215 BC | 400-190 BC N-1700,
Test 28,
Stratum 4,
560-580 cm
Beta-115433 2270+ 40 BP 375 BC 385-355 BC & 290-230 BC [ 395-200 BC N-2100,
Test 16,
Stratum 6,
480-490 cm

* Conventional C' age

(1993) highlighted several potential factors that may lead to
inaccurate representations of subsurface material. Tivo of
those factors apply here. First, Howell (1993:478—480) noted
the propensity for the auger’s bit to break sherds, thereby
inflating ceramic counts. Second, he noted that the prob-
ability of acquiring an accurate indicator of subsurface den-
sity increases as the frequency of the sherds recovered in the
auger bucket increases, This increased accuracy results from
a reduction in sampling error.

We were able to reduce the possible effects of the in-
creased ceramic counts by counting and weighing the sherds
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from each level. Therefore, the possibility of an accurate rep-
resentation of the density of subsurface deposits was in-
creased, However, ceramic counts turned out to be the more
reliable measure for calculating surface density equivalents
in the Tres Zapotes auger test data set. The fact that few
sherds from the auger tests exhibited fresh fractures further
suggests that breakage due to auguring did not inflate sub-
surface sherd frequencies.

With regard to Howell’s second point, we noted that as
surface sherd density increased, so did the probability that
the first 20 cm of the auger test was able to reflect this change,
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Table 3.2 Distribution of sherd densities by phase in positive
auger tests

PHASE LOW LOW-MOD. HIGH-MOD. HIGH MEAN N
1-5 (%)  5.01-10 (%) 10.01-15 (%) >15(%)

Nextepetl 57 14 21 7 6.37 14

Hueyapan 40 44 10 4 6.63 77

Tres Zapotes 59 32 5 5 4.98 22

Control tests having sherd counts of fewer than 10 sherds or
ceramic weights less than 20 g per 20 cm level were not ac-
curate indicators of surface sherd density. For example, a
control testwith 4 sherds in the first 20 cm had 573 sherds in
its associated 3 x 3 surface collection unit, while a test with 9
sherds in the first 20 cm had only 2 sherds in its associated 3
x 3 surface collection unit, Nevertheless, we report these “low
density” figures so as not to inflate our estimates of occupa-
tional intensity.

Despite these caveats, the linear regression analysis in-
dicates a strong and significant relationship between subsur-
face and surface density levels (r=0.85, p<0.004). The re-
gression formula is

y=-41+60x

where y is the surface sherd frequency and x is the sherd
frequency in a 20 cm auger test level. Judging from the amount
of ceramic material found in the floodplain strata, prehis-
toric occupation on the floodplain appears to have been quite
intensive; 80% of the auger test levels assigned to temporal
phases exhibited sherd densities equivalent to the upper tercile
of surface sherd densities (> 156 sherds per surface collec-
tion or >3.3 sherds per 20 cm auger test level). This rela-
tionship holds approximately for each phase identified in the
auger tests. Seventy-nine percent of auger test levels assigned
to the Tres Zapotes phase and about 84% of the levels as-
signed to the Hueyapan and Nextepetl phases have densities
equivalent to the upper tercile of surface densities. Howell
(1993) has pointed out that exceptionally high sherd densi-
ties are often associated with buried features. Howell’s point
is well taken and certainly applicable to portions of the cul-
tural deposits we encountered, but it seems unlikely that 80%
of the dated deposits we encountered were features. None-
theless, we did encounter areas of extremely dense deposits
within strata. For example, in a 20 cm level below the upper
ash layer in North-2800, we collected 35 sherds, weighing
194 g. This is equivalent to a surface density of 2059 sherds
in a 3 x 3 surface collection unit, which greatly exceeds the
highest surface density of 1290 sherds encountered in the
high-density Ranchito group area of the site.
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Given the high densities overall in the dated auger test
units, it was useful to create arbitrary divisions of auger test
densities so as to assess relative intensities of occupation across
the floodplain (figures 3.8 through 3.10). To do so, density
figures were calculated for dated strata in each positive test.
These figures, ranging from 1 to 28, represent the average
number of sherds (given in a 20 cm level average) per test for
each phase. Arbitrary cut points were established for low
density (1 to 5 sherds), low-moderate density (5.01 to 10
sherds), high-moderate (10.01 to 15 sherds), and high den-
sity (more than 15 sherds).

Stratigraphic variations in sherd densities appear to re-
flect changing intensities of occupation on the floodplain
(table 3.2), Mean sherd densities increased from the Tres
Zapotes phase to the Hueyapan phase, then declined slightly
in the Nextepetl phase. Similarly, the modal density of sherds
shifted from low (59%) in the Tres Zapotes phase to low-
moderate (449%) in the Hueyapan phase. In the Nextepetl
phase, the modal sherd density shifted back to the low range
(57%), but the Nextepetl phase also exhibits the highest pro-
portion of cases in the high-moderate and high-density ranges.
It is tempting to interpret this slightly bimodal distribution
of sherd densities in the Nextepetl phase as reflecting more
intensive maintenance of residential house lots with sherds
being deposited in discrete dumps. However, it may be a
consequence of the low sample size for the phase (N=14).

Distribution of Occupation

In addition to documenting overall changes in the propor-
tion of the floodplain occupied and the relative intensities of
occupation, the auger tests provide information on changes
in the distribution of occupation on the Arroyo Hueyapan
floodplain through time. These data complement the pic-
ture of changing settlement organization inferred from sur-
face collections, as described in chapter 2.

Unfortunately, many of the auger tests did not reach lev-
els deep enough to sample Tres Zapotes phase deposits. Nev-
ertheless, based on analyses of the sample deposits, it is sug-
gested that settlement on the floodplain during this phase
was centered in the southern portion and was not as intense
as in later phases (figure 3.8). The construction of the buried
mounded features on the floodplain cannot be assigned to
the Middle Formative period, because Tres Zapotes phase
ceramics in these mounds are mixed with Hueyapan and
Nextepetl phase materials, probably owing to the excavation
of earlier deposits for mound fill. Although the results of the
auger testing show that the total extent of Tres Zapotes phase
occupation is greater than the surface collections alone sug-
gest, overall they corroborate the surface data, indicating
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widely dispersed, small settlements surrounding a moderate
size center.

Surface data indicate that Tres Zapotes reached its apo-
gee during the Late to Terminal Formative period. This con-
clusion is further supported by data recovered from the au-
ger tests. Deposits dating to the Hueyapan phase are not oniy
the most horizontally expansive when compared to other
periods, they contain the densest amounts of ceramic mate-
rial (figure 3.9). Major mound construction and cultural ter-
race formation on the floodplain appears to have occurred
during this period as well. These data corroborate Pool’s
(1997¢:20) suggestion that mound construction was initiated
at Tres Zapotes in the Late Formative period.

Data obtained through the auger testing program, com-
bined with surface survey data, paint a picture of a fairly
continuous, densely occupied Late Formative Tres Zapotes.
The continuity and density of occupation suggests a relatively
nucleated settlement pattern at the site during this period.
Auger data support Pool’s (chapter 7) suggestion that Late
Formative Tres Zapotes exhibited a residential core that ex-
tended onto the site’s floodplain. Evidence indicates that this
is the first period in which the site was organized into one
contiguous settlement.

Auger tests encountered Nextepetl phase deposits only
on cultural terraces, buried mounds, and the first terrace
stair, Therefore, it appears that occupation had begun to with-
draw from the lower parts of the floodplain by the beginning
of the Terminal Formative period. The upper volcanic ash
was absent from auger tests containing Nextepetl deposits,
rendering the relationship between these strata ambiguous.
Stratigraphic units assigned to the Nextepetl phase cluster E,
however, lie above and below the contact between the upper
and lower levels of cultural terrace A in transect North-2100-
East (figure 3.7), and this contact correlates laterally with
the base of the upper ash. Furthermore, Ortiz (1975: Perfil
1), found a Nextepetl phase midden deposit lying conform-
ably on top of Hueyapan phase deposits and below the vol-
canic ash in his excavation in the bank of the arroyo. To-
gether, the evidence from the auger tests and Ortiz’s excava-
tion suggest that the upper volcanic ash was deposited dur-
ing the Nextepetl phase. In addition, the absence of the ash
from buried elevated features and Stirling’s excavations on
the higher terraces implies that the ash was eroded from
higher parts of the site, collecting on the lower floodplain
and arroyo tributaries (see also Drucker 1943a:33—34). The
overall effect of the upper ash fall appears to have been to
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accelerate significant restructuring of settlement, which had
already begun by the beginning of the Nextepetl phase (fig-
ure 3.10) (compare Chase 1981).

Following the ash fall, alluvial processes dominated depo-
sition on the floodplain, which may suggest an increase in
the frequency of flooding. While such floods would have in-
creased the fertility of the floodplain soils, they would also
have made the floodplain less suitable for habitation. Per-
haps for this reason, little evidence exists for Classic period
occupation on the tested areas of the floodplain, being con-
fined to the above-ash deposits on the first terrace stair in
transect North-1700-West (figure 3.4) (Wendt 1998: Table
8). Surface data also indicate Classic period occupation on
portions of the first stair not sampled by the auger tests. It
appears that as the population of Tres Zapotes began to de-
cline in the Classic period, the majority of the site’s inhabit-
ants were able to avoid floods by occupying the preferable
raised areas, at the same time freeing up the prime agricul-
tural land near the arroyo.

Conclusion

As Drucker (1943a) recognized long ago, the deep sub-ash
deposits of the Arroyo Hueyapan floodplain hold the key to
the early chronology of Tres Zapotes. Prior to the RATZ in-
vestigation, however, only three excavations, Drucker’s
trenches 24 and 26 and Ortiz’s (1975) pozo (pit) 3, had tapped
these vitally important strata. Moreover, all were located in
the small area of the Burnt Mounds group and the nearby
bank of the Arroyo Hueyapan. Sampling nearly 100 ha to
depths generally ranging from 4 to 6 m, the RATZ auger
testing program has greatly expanded our view of the flood-
plain stratigraphy, resulting in a much more complete un-
derstanding of changes in intra-site settlement patterns and
their relationship to natural processes, Clearly test-pitting to
these depths at this scale would have been a practical impos-
sibility, and surface collection alone would have failed to re-
veal the remains of these deeply buried occupations. There-
fore, the results of this auger-testing program argue strongly
for similar subsurface testing methods to be implemented as
a standard part of surveys at sites suspected to have deeply
buried cultural deposits.

NOTE

1. Editor’s note: Distributions of occupation in figures 3.8 to 3,10 are
more conservative than in figures 2,12 to 2,14 because auger tests
with average densities of less than 1 sherd per 20 cm level are not
indicated.
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INTERPRETING BURNED EARTHEN ARTIFACTS
A Spatial and Quantitative Analysis of

Daub and Kiln Debris from Tres Zapotes

Elizabeth A. Hoag

THE USE OF UNFIRED EARTH AS A CONSTRUCTION MATERIAL
FOR dwellings and other facilities has an antiquity and geo-
graphic extent comparable to the use of clay for pottery
and figurines. Indeed, the oldest known ceramic artifacts,
figurines from the Upper Paleolithic site of Dolne
Vestoni¢e in the Czech Republic, were associated with a
clay oven (Klima 1965). Mud brick, adobe, or wattle-and-
daub construction appears in early dwellings from China,
South Asia, Southwest Asia, Egypt, Europe, and North,
Central, and South America. In each of these areas, the
recovery of earthen construction materials, often pre-
served by accidental firing, offers evidence for the pres-
ence and relative permanence of settlement.

In Mesoamerica, wattle-and-daub houses and occasional
uses of adobe have been reported from sites dating back as
far as the Early Formative period. In addition, recent field
projects in southern and south-central Veracruz have docu-
mented the use of tempered mud for building ceramic kilns
(for example, Diehl, Gonzales, and Zarate 1997; Hoag 1997;
Pool 1997a; Santley, Arnold, and Pool 1989; Stark 1992).
Nevertheless, earthen construction materials have received
relatively little systematic study in Mesoamerica or elsewhere.

This chapter demonstrates the potential of earthen con-
struction materials in archaeological inference, using speci-
mens preserved by incidental and intentional burning at Tres
Zapotes. The goal of my analysis here is twofold. First, I ex-
anine variation in attributes among artifact classes. Second,
[ investigate the spatial distributions of these artifacts to un-
derstand better the spatial distribution of residential struc-
tures and the locations of pottery manufacture at the site,
Prior to the RATZ project, fieldwork at Tres Zapotes had not
focused on craft production or residential distribution. Re-

sults from this study show that questions about economy and
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settlement organization can be aided by a systematic study of

burned earthen materials

Material Identification

Ethnographic and archaeological examples of kilns and daub
houses from throughout Mesoamerica offer useful informa-
tion on the differential characteristics and origins of burned
earthen materials. There are undoubtedly other activities that
can create fired earthen materials that would survive in the
archaeological record. The origins of two specific types of
structures, kilns and daub houses, are considered here be-
cause they are the most readily identifiable and are the best

documented in the ethnographic record.

DAUB STRUCTURES
Wattle-and-daub construction is a technique of applying mud
to a framework of vertical or horizontal poles or of bundles of
twigs and grass. Ethnographic accounts of this type of construc-
tion technique come from many parts of Mesoamerica, includ-
ing Michoacan (Beals 1944), Sonora (Fay 1970:10—14), the
Yucatan peninsula (Wauchope 1938:94—103), the Mexican high-
lands (Stenholm 1979:51—53,77), and northern Veracruz (Kelly
and Palerm 1952). The mud used for construction is often tem-
pered with straw or grass, although other tempering agents such
as pine needles or small rocks may be used (Stenholm 1979:134).
There is also variation in the application of daub. Some Totonac
houses from northern Veracruz are plastered on only one side
or have areas free of daub to increase ventilation (Kelly and Palerm
1952:176, 184—185). These accounts can be used as analogies
for construction materials and techniques seen in prehistoric
daub structures.

The best archaeological example of wattle-and-daub con-

struction in Mesoamerica comes from the site of Cerén in El



Figure 4.1 Ceramic kiln under construction, San Isidro

Texcaltitan, Veracruz. Photograph by Elizabeth A, Hoag

Salvador. This Classic period site was completely buried un-
der several meters of volcanic ash from a single eruption
around AD 600 (Sheets et al. 1990:83; Sheets 1992). Nine
intact structures were excavated and found to have fiber-
tempered daub walls built on a framework of vertical poles
(Kievit 1994; Sheets 1992:42; Sheets et al. 1990). The use of
grasses in the daub matrix may have acted as a tempering
agent to prevent the walls from cracking as they dried (Sheets
1992:42). Under less ideal conditions of preservation, rain
and groundwater cause unprotected daub to disaggregate,
making it difficult to identify. Consequently, those pieces of
daub recorded archaeologically have usually been hardened
by heat. Such fired pieces of daub additionally suggest that
structures were either accidentally burned or purposely razed
and burned down to make way for new construction
(Flannery, Marcus, and Payne 1994:28; Hall 1994). This fir-
ing preserves impressions of organic materials as well as fin-
ished wall surfaces.

Large pieces of identifiable daub have been reported from
a few other sites in Mesoamerica, At Barton Ramie, Belize,
Willey et al. encountered what they referred to as “briquette
materials” (1965:511). Many of these daub pieces exhibited
pole impressions and fine impressions from the grass tem-
per, vines, or twigs, as well as smooth surfaces, or “dressed
corners,” that correspond to finished edges of the daub walls
(Willey et al. 1965:516). Lumps of “adobe” with stick and
pole impressions were recorded from mound fill at the site
of La Victoria, Guatemala (Coe 1961:27). Daub from the site
of Cuello, Belize, retained impressions of “wall posts, poles,
or canes infilling between them, vine binders, vegetable mat-
ter mixed in for stiffening, and...impressions of leaves used
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for thatch” (Gerhardt and Hammond 1991:102). Household
excavations from the Valley of Oaxaca yielded daub that ex-
hibited impressions of canes or reeds, squared corners, white-
wash, and in one example, impressions of the “canes in the
wall and the cords used to lash them together” (Marcus and
Flannery 1996:124, Fig. 129; Flannery 1976:18—19). The simi-
larities in preparation and construction methods documented
by these ethnographic and archacological accounts of daub
houses helped to define the characteristics that were used to
identify daub pieces at Tres Zapotes. Fire-hardened daub may
retain the impressions of the wattle or lath to which it was
applied, along with smooth surfaces from the interior or ex-
terior of the wall. It may also contain aplastic additives, such
as fiber temper, used to strengthen the walls. Cook (1997)
found that daub walls may also contain imprints from insect
nests, such as those of mud-dauber wasps. A burned mud-
dauber nest was encountered in excavations at Bezuapan,
Veracruz, although no such nests occurred among the speci-
mens recovered at Tres Zapotes. Daub also frequently con-
tains sherds or other artifacts that were incorporated into
the matrix of the wall. When earth is dug from previous oc-
cupation levels, artifacts often become mixed with wall ma-
terials and incorporated into the structure (see Holl 1987:133-
134). This certainly occurred at Tres Zapotes, where some of
the best examples of daub wall fragments had imbedded ob-
sidian blades and ceramic sherds.

KILNS

Although kiln firings are not as common in Mesoamerica as
simple open firings, their use has been well documented.
Modern potters in many parts of Mexico use kilns of the up-
draft variety in which the ceramics being fired are separated
from the fuel used to heat the kiln (see Rice 1987b:158; Rye
1981:100; Sinopoli 1991:32—33). In Oaxaca, for example,
potters from the village of Atzompa use kilns that are built of
mud and “reinforced with stones or bricks” (Hedry 1992:69).
These kilns have adobe arches that separate the ceramics from
the fuel. Similarly, potters in Tlacotalpan, Veracruz, build kilns
out of bricks set in a clay mortar, with metal rods used to
separate the fuel from the firing chamber above (Stark 1984).
Kilns are also reported in use at Oteapan, Veracruz (Krotser
1980:138); Coyotepec, Oaxaca (Van de Velde and Van de Velde
1939); Cuauhtitlan, a village north of Mexico City (Rendon
1950); and in several other villages in central and southern
Mexico (Foster 1955).

I observed several kilns on house lots in the pottery-
producing village of San Isidro in the Tuxtla Mountains (see
also Arnold 1991; Pool 1997a; Hoag and Pool 2000). Potters
there build kilns of mud tempered with grasses that grow
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around the village and in outlying pastures. The walls of the
kiln, which can be as high as 60 to 70 cm, are built up of
alternating layers of clay and rocks (figure 4.1). According to
local informants, these small rocks and grass temper help to
give structural integrity to the kiln (see also Arnold 1991:54).
Many of the kilns in San Isidro showed vitrified inner sur-
faces, especially in the fire-box area. The kiln walls often
exhibited color zonation from the inside to outside corre-
sponding to different levels of heat and oxidation during ves-
sel firing (Hoag 1997:15—19; Pool 2000b).

In recent years, kilns have been uncovered in archaeo-
logical settings in Mesoamerica, demonstrating the pre-His-
panic origin of these features in the New World. Pit kilns
have been identified at sites in the Ejutla Valley in Oaxaca
(Balkansky, Feinman, and Nicholas 1997; Feinman and
Balkansky 1997), Nayarit (Bordaz 1964), and Teotihuacan
(Cabrera Castro 1988). These kilns did not separate the fuel
from the vessels, but they still offered substantially more con-
trol than open firing procedures (Sinopoli 1991:33). Sites
that have yielded true ceramic kilns include Monte Alban
(Payne 1982; Winter and Payne 1976); La Sierra, Honduras
(Urban et al. 1997); and several sites in Puebla (Abascal 1976).
Evidence of kiln use has also been reported from sites of La
Mojarra (Diehl et al. 1997), Matacapan (Pool 1990, 1997a;
Santley, Arnold, and Pool 1989), and the Mixtequilla region
(Stark 1992), all in Veracruz.

Of these, the best-documented site with kilns is
Matacapan, located in the Tuxtla Mountains of southern
Veracruz. In situ remains of at least forty double-chamber
updraft kilns were identified at Matacapan, and fragments of
kilns (“kiln debris”) were recovered from numerous surface
collections (Arnold et al. 1993; Arnold and Santley 1993; Pool
1990:202, Ortiz 1997b; Santley, Ortiz Ceballos, and Pool 1987,
Santley, Arnold, and Pool 1989). These features were made
of “puddled fiber-tempered adobe walls” (Pool 1997a:160),
with adobe arches separating the oven chamber from the fire
box (Pool 1997a:160; Arnold etal. 1993:183). Wall fragments
of the ancient kilns “display a color gradation from interior
wall surface to exterior” corresponding to the differential
exposure to high heat (Arnold et al. 1993:183). At the nearby
site of Bezuapan, kiln use has been inferred through the dis-
covery of kiln debris, slag, and overfired sherds (Pool, Wright,
and Brit 1993:6; Pool 1997b:58).

In the Naco Valley, Honduras, archaeologists have re-
ported the existence of two pottery kilns from the site of La
Sierra (Urban et al. 1997:173). Kiln debris from this site shows
evidence of fiber tempering, and signs of “vitrification and
melting” from frequent exposure to high temperatures (Ur-
ban, Wells, and Ausec 1997:187). Urban et al. (1997:187)
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also report marks left in the daub from a “post and stick
armature” used to construct the form of the kiln before the
mud or clay application. Further, the larger pieces of kiln
debris were slightly curved, indicating the round, domed form
of the kiln. Finally, the bases of the two kilns at La Sierra are
built of cobbles (Urban, Wells, and Ausec 1997:184). Although
reminiscent of cobble use in modern San Isidro, the kilns
from Naco contain many more cobbles.

From these examples, it is clear that there are similari-
ties that can be used to identify pieces of kilns in the ar-
chaeological record. The repeated firing within the kiln causes
the inner surfaces to become vitrified or melted, and the
uneven oxidation of the walls of a kiln results in color zona-
tion. These characteristics are consistent and can be used as
defining attributes in archaeological analysis. More variable
attributes of kiln construction include use of grass temper or
other fibrous materials, aplastic mineral inclusions, and small

stick impressions from the forming of the kiln.

Locating Daub Structures and Kilns

Daub is often encountered on or around house mounds in
Mesoamerica, although it is not limited to these contexts. When
found within mound deposits, daub may reflect the accretion
over time of materials from perishable house construction (Hall
1994:31). Ethnoarchaeology carried out in West Africa demon-
strated this point (McIntosh 1974). Once a wattle-and-daub
structure had eroded to the point that it could no longer be
repaired, it was torn down, and daub was left to weather and
erode in situ (McIntosh 1974; Holl 1987). Daub from previous
buildings contributed to the creation of low mounds on which
new structures were built. When daub structures were burned
down, the daub would become sintered and preserve any im-
pressions or temper it once held. Experimental archaeology con-
ducted on the collapse of wattle-and-daub buildings demon-
strates that intentional razing of daub structures results in more
fire-hardened daub than do accidental fires (Schaffer 1982:145,
1993). Thus, large quantities of daub encountered
archaeologically suggest that such an action may have contrib-
uted to the growth of residential mounds (Hall 1994).

Large amounts of burned daub from both domestic and
ritual contexts have been found in several Middle Formative
Rosario phase villages in the Valley of Oaxaca (Marcus and
Flannery 1996:124, 128—129). The authors believe that this
is evidence of intentional, destructive burning related chiefly
to warfare (Marcus and Flannery 1996:124). While daub
found in archaeological contexts is likely the result of human
actions, we cannot say definitively whether the structures
were razed as an act of aggression or simply to make way for
new building episodes.
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If daub from razed structures was discarded with other
house trash rather than left to erode in situ, it would likely
be encountered in refuse areas situated behind or adjacent
to these residential mounds. Ethnographic and archaeologi-
cal research in the Tuxtla Mountains has demonstrated that
refuse generated from residential areas is discarded in a simi-
lar, predictable manner (Arnold 1990; Killion 1990, 1992;
Santley 1992; Pool 1997b; Pool et al. 1993). Killion (1992)
formalizes this pattern as the Tuxtlas House Lot model. This
model recognizes several distinct activity areas that are fo-
cused around the dwelling structure or living area (Killion
1990:202, 1992:126). On the periphery of the structural core
are the intermediate and garden areas, where inorganic and
organic refuse, respectively, are deposited (Killion 1992:126).
Discarded daub that was removed from a razed structure
may also end up in the intermediate area. Hall (1994:39-40)
found daub in several trash pits associated with mounds from
excavations in the Mixtequilla region of Veracruz,

In instances of kiln firings, archaeologists rarely
encounter intact kiln walls or even their remains. Ar-
eas of pottery production typically are spatially lim-
ited to begin with, and they are often difficult to de-
tect in archaeological settings (Arnold and Santley
1993:228, 230; Stark 1985; Feinman and Balkansky
1997). Other indicators of ceramic production aid in
the location of pottery production when the kiln evi-
dence is fragmentary. These can be grouped into three
basic categories: technology such as firing facilities and
other tools used in production; by-products such as
overfired sherds, ash, slag, and fire-cracked rock; and
assemblage characteristics of production results, in-
cluding high sherd densities, skewed ceramic inven-
tories, and evidence of vessel standardization (after
Pool 1990:101; Santley, Arnold, and Pool 1989:110; see
also Stark 1985). Using only one of these indicators
can give a false indication of pottery production (Stark
1992:189). Kiln fragments alone cannot always be used
to adequately identify ceramic production because kiln
structures can be used for other purposes, such as lime
plaster production (Pike 1980; Abrams 1996; Abrams
and Freter 1995). Other ceramic production evidence
must be used with kiln fragments to strengthen the
argument for kiln use.

Further, the spatial distribution of these indicators
can aid in the identification of ceramic production loci
(Smyth 1998; Santley, Arnold, and Pool 1989). Often, the
indicators of production are encountered in proximity to
one another, suggesting that ceramic production took

place at a specific location. The co-occurrence of indica-
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tors of technology, by-products, and production results,
in conjunction with their context within a site, strength-
ens arguments for the identification of ceramic produc-
tion loci. This strategy has been successfully employed at
many sites in the Gulf Coast region and elsewhere (Arnold
and Santley 1993; Balkansky, Feimann, and Nicholas 1997;
Canto 1986; Curet 1993; Hayashida 1999; Pool 1990; Stark
1985, 1992; Sullivan 1988) and is the method that I adopt to
locate evidence of kiln use and ceramic production at Tres
Zapotes (Hoag 1997).

Classification and Analysis

In its 1995 season, RATZ collected 10,736 pieces of burned
earthen material. These specimens were classified into three
categories—daub, kiln debris, and burned earth—based on
conservative criteria derived from ethnographic and archaeo-
logical examples like those discussed above. Pieces classified
as daub (n=1116) had pole impressions or smoothed sur-
faces indicative of a prepared wall. Initially, inclusion of arti-
facts, such as obsidian or sherds, was also considered an in-
dicator of daub, but I discarded this criterion after I ob-
served sherds embedded in the walls of ethnographic kilns at
San Isidro Texcaltitan, Veracruz. Pieces classified as kiln de-
bris (n=205) exhibited color zoning or a vitrified surface, or
they possessed the form of a recognizable part of akiln, such
as the grate or its supporting adobe post.

Any specimen that did not exhibit one of these defining
attributes was classified as burned earth (n=9415), indicat-
ing that its origin was indeterminate. The burned-earth class
may include unrecognized pieces of daub and kiln debris, as
well as fired earth from hearths, bonfires, or other features.
In excavated contexts, it may be possible to classify burned
earth based on context alone. In excavations of residential
architecture at Kaminaljuyu, Guatemala, pieces of burned

clay that did not have pole impressions or

‘surfacing” in-
dicative of wall fragments were classified as “floor temper-
ing,” referring to their use in prepared floor surfaces
(Reynolds 1979:241, Table 2). Such a dassification as floor
tempering was not possible with fragments of burned earth
from Tres Zapotes surface collections because their exact
contexts are unknown. Another possibility we considered was
that many indeterminate specimens of burned earth in sur-
face collections might have been produced by contemporary
burning of agricultural fields, especially the extensive sugar
cane fields, which are burned annually prior to harvest. To
test this possibility we collected samples of burned earth from
around the stalks of recently burned cane. These specimens
proved to be only lightly fired, and they disaggregated readily

in water. Thus, if such recently formed pieces of burned earth
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were collected in the survey, it is doubtful they would have
survived washing in the laboratory and so would not have
entered the data set.

ATTRIBUTE ANALYSIS

Amore detailed analysis was conducted on a sample of daub,
kiln debris, and burned earth to examine covariation in a
broader set of attributes. For each artifact class, a minimum
of 100 surface collections containing that class were selected
using different sampling proportions. This procedure resulted
in 138 collection units (100%) containing kiln debris (175
pieces), 100 collection units (20.8%) containing daub (164
pieces), and 138 collection units (10%) containing burned
earth (728 pieces). Attributes recorded for each piece in-
cluded fiber temper impressions, mineral inclusions (sand
and gravel), vitrification, color (including single colors and
zoned color patterns), pole impressions, and discernible form
(as of a wall surface or kiln part). One aim of this analysis
was to establish sets of attributes, such as temper categories,
which might permit the identification of kiln debris and daub
in the large indeterminate category of burned earth.

Table 4.1 presents the frequencies of specimens classi-
fied as daub and kiln debris exhibiting the presence of each
recorded attribute, Recognizable forms were less common
among fragments of kiln debris than daub, probably because
of the more careful finishing of daub wall surfaces and the
destructive effects of thermal stresses in kilns, About one-
third of the pieces classified as kiln debris exhibited vitrifica-
tion. As a defining attribute of kiln debris, vitrification was
absent from pieces classified as daub. Color zoning was the
most prevalent diagnostic attribute of kiln debris, but this
attribute also occurred infrequently in pieces identified as
daub by their preserved wall surfaces or pole impressions,
evidently because of differential burning on the interior and
exterior of the structure. More than half of the daub pieces
exhibited pole impressions. Seven pieces recorded as having
pole impressions also exhibited vitrification and so were clas-
sified as kiln debris. It is possible that these latter pieces de-
rived from burned structures in which temperatures were
locally high enough to vitrify daub. The impressions in these
pieces are less than 0.5 cm in diameter, though, and so do
not represent true poles; they are better described as stick
impressions. They may represent the impressions of an ar-
mature like that inferred for the Naco Valley kilns reported
by Urban et al. (1997:173) (Hoag 1997:47). Cultural inclu-
sions are generally scarce, but they appear to be somewhat
more prevalent in daub than kilns, perhaps reflecting difter-
ences in the areas of the house lot from which mud was ob-
tained, The less common occurrence of sherds in kiln debris
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is somewhat surprising, since sherds resulting from the break-
age of vessels during firing are typically common around kilns,
but these sherds tend to be larger than those deposited and
trampled around houses; so, they may be more easily ex-
cluded from the mud matrix. No single class of aplastic in-
clusion (fiber, sand, or gravel) is exclusive to kiln debris or
daub. The presence of sand in all specimens suggests that it
occurs naturally in the earth used for construction at Tres
Zapotes, and fiber temper appears to have been added with
similar frequency to daub and kiln debris. Only gravel is
markedly more common in one class of burned-earthen
material (daub) than the other.

Cluster analysis was conducted on the daub and kiln
debris artifact classes to investigate whether particular sets of
co-occurring attributes provided additional possibilities for
distinguishing daub from kiln debris. A cluster analysis starts
with undifferentiated groups and then attempts to “create
subgroups which differ on selected variables” (Kachigan
1991:262). The identified daub and kiln debris were pooled
and tested together in an attempt to replicate their defined
artifact classes. Using the SYSTAT statistical software pack-
age, I performed two clustering procedures: a hierarchical
cluster analysis using the percentage distance measure and a
K-means cluster analysis using the Goodman-Kruskal gamima
correlation coefficient. Neither procedure identified groups
of variables, other than the defining criteria, that could dis-
tinguish all daub from kiln debris.

Logistic regression was also used to analyze the data for
covariance of attributes and to evaluate the effectiveness of
particular combinations of attributes for classifying the speci-
mens. This technique groups the attributes independently of
the classes to which they are assigned and compares the find-
ings to the class designation, Table 4.2 shows the percentage
of daub and kiln debris correctly classified for each of several
combinations of attributes, as well as the overall percentage
of specimens correctly classified. The most useful set of at-
tributes for classification were fiber impressions, gravel in-
clusions, pole impressions, color zoning, and vitrification.
These attributes account for 95% of the daub and 97% of the
kiln debris. Table 4.3 gives the correlation matrix for the lo-
gistic regression. Some of the original defining characteris-
tics were included in this test to see how other attributes
correlated with them. Gravel and pole impressions exhibit
weak to moderate negative correlations with the color zona-
tion and vitrification taken as indicators of kiln debris, while
color zonation shows a moderate positive correlation with
vitrification.

This information was used to attempt a discrimination

of daub and kiln debris in the large body of burned earth.
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Table 4.1 Frequencies of attribute presence in daub and kiln debris

ATTRIBUTE KILN DEBRIS DAUB
N % N %

Form 41 23 67 41
Vitrification 57 32 0 0
Color zoning 159 91 6
Pole impression 7 4 96 58
Cultural Inclusion 3 1 12 7
Fiber impression 88 50 109 55
Sand 175 100 164 100
Gravel 57 32 90 55

175 164
Table 4.2 Logistic regression results

ATTRIBUTE

TEST G F Pl V CZ CI %KD %DAUB %OVERALL
1 X X X 96 58 78
2 X X X X 87 77 82
3 X X X 50 79 64
4 X X X X X 87 79 83
5 X X X X X 95 97 96

G = gravel; F= fiber; Pl=pole impression; V=vitrification; CZ=color
zoning; Cl=cultural inclusion; KD = kiln debris

Table 4.3 Correlation matrix for logistic regression

FIBER GRAVEL POLE CZ \%
Fiber 1
Gravel -0.01091 1
Pole 0.03065 0.28821 1
Color Zone -0.26696 -0.55498 -0.5040 1
Vitrification  -0.04056 -0.37379 -0.6288 0.41978 1

CZ=color zone; V=vitrification

However, reexamination of burned earth for the presence
and absence of pole impressions, gravel, fiber impressions,
vitrification, and color zoning yielded very few pieces that
could be successfully identified. This is likely owing to
the nature of the burned-earth artifact class. Most of the
pieces in this class were small and lacked any sign of the
attributes I was studying. Therefore, while this analysis
was useful in confirming attributes already present in kiln
debris and daub, it was not useful in further classifying
other pieces of burned earth.

SPATIAL ANALYSIS

In the analysis of the spatial distribution of daub and kiln
debris, several interesting trends become apparent. When
the locations of collections yielding daub are mapped with
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mound locations, there is a general correspondence between
the two. Knight (1999:127) reported a similar finding in his
survey of the hinterland center of Palo Errado. There, Knight
(1999: Fig. 5.1) encountered daub on or near all but two of
the fourteen mounds in his survey area. Eighty of the 127
mounds within the 1995 survey boundaries at Tres Zapotes
had daub on them, and many mounds had daub located near
them (figure 4.2). Further, several of the areas with the most
daub also contained heavy ceramic densities. If ceramics were
discarded near the house lots where they were used or pro-
duced, then it is likely that these areas of high ceramic den-
sities and daub are remnants of residential areas (figure 4.3).

Because areas of heavy artifact concentrations at the site
were sampled more intensely, the above observation needs
to be further evaluated. Transect collections made at system-
atic intervals across the site offer an unbiased control sample
that can be used to validate trends observed in mound and
concentration collections. Therefore, systematic transect
collections that contained both daub and ceramic artifacts
(n=240 collections) were analyzed to evaluate the potential
correspondence between daub and ceramic refuse weights.
A Pearson correlation shows that daub and ceramic weight
are weakly but significantly correlated (r=0.23, r_ =0.19,
0.=0.05), supporting the observed trends in the data. It is
reasonable to say that in areas of mounds and concentra-
tions, the co-occurrence of daub and ceramic refuse is not
due to a more intensive collection strategy but to human
activities.

As previously mentioned, the combined occurrence of
ceramic firing technology, products, and by-products can
serve as a good indicator that ceramic production with kilns
was taking place in certain localities at Tres Zapotes. Plotting
kiln debris, overfired sherds, and ceramic densities suggests
that ceramic production was widespread at Tres Zapotes but
with a tendency to cluster in specific parts of the site (figure
4.4). Systematic transect collections were again used to as-
sess the visual clusters of ceramic producing areas. A Pearson
correlation of kiln debris and ceramic densities from line
collections (n=280 collections) yielded a positive but statisti-
=021, 2=0.05).
As Pool (chapter 5) observes, many of the sherds classified as

cally insignificant correlation (r=0.12, r_

wasters exhibit vitrified edges that suggest postbreakage re-
firing. Inclusion of these “overfired” sherds in the present
analysis may exaggerate the overall extent of ceramic pro-
duction. However, the fact that sherds identified as wasters
tend to occur in areas of high ceramic density and near col-
lections containing kiln debris suggests that the exaggeration
is not great. At the nearby site of Matacapan, production

areas were identified by using a more stringent “polythetic
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Figure 4.2 Map showing
location of mounds and daub
in 1995 survey. Hlustration
prepared by Elizabeth A, Hoag,
Michael J. Ohnersorgen, and
Christopher A. Pool

Figure 4.3 Location of daub
with ceramic densities in 1995
survey. lllustration prepared by
Elizabeth A. Hoag
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Figure 4.4 Map showing location of
ceramic production indicators in 35001
1995 survey. lllustration prepared by
Elizabeth A. Hoag
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set of criteria” (Arnold and Santley 1993:235; Santley, Arnold,
and Pool 1989:112—113). Surface collections at this site that
had both high densities of ceramics and misfired sherds or
the presence of kiln fragments were classified as production
squares. By applying similar criteria, 126 collections have been
identified from line collections at Tres Zapotes (chapter 5;
Pool 1997c¢: 23), most of which cluster into several produc-
tion areas across the site. Pool’s more restrictively defined
production areas probably represent loci of specialized ce-
ramic production, while the broader distribution of kiln de-
bris and wasters discussed in this chapter may include areas

of less intensive production.

DISCUSSION

Overall, locations of daub from survey collections at the site
conform to expected locations of recovery, based on mound
formation processes (Hall 1994) and refuse disposal (Killion
1992). It is interesting to note that there are areas in the site
where daub is located away from mounds, especially in the
northwest corner of the site. The daub there may derive from
mounds that have been obliterated in modern times as a re-
sult of agricultural practices. It is also possible that ancient
daub structures were not built on mounds there at all be-
cause of the natural elevation of that part of the site. Addi-
tionally, perishable materials, such as pole and thatch, could
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East Coordinate

easily have been used for house construction. Ethnographic
research suggests that perishable structures would have little
or no archaeological visibility, therefore skewing our assess-
ment of prehistoric habitation in favor of structures built of
less perishable materials (Moore and Gasco 1990).

Ceramic Production and the Political Economy
As demonstrated above, artifacts associated with ceramic pro-
duction were encountered together at the site. The locations
of these production areas cluster around several different con-
texts that suggest different levels of production organization.
Many of these production areas are also areas where house
daub was recovered, suggesting that ceramic production was
mainly organized at the household level. There are many eth-
nographic examples of pottery production taking place within
the house lot (for example, P Arnold 1991; Deal 1998; Fos-
ter 1955; Lackey 1982). In these cases, kilns were often
present on the house lots of specialized potters who pro-
duced wares for themselves as well as for use within a com-
munity or expanded region.

Some elite sponsorship of ceramic production is sug-
gested by the occurrence of kiln debris and waster sherds in
two civic-ceremonial mound groups (Groups 2 and 3), and
an elite residential complex (Cerro Rabon) (figure 4.4) (see
chapter 5 for further discussion). The pottery production
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carried out in these contexts may indicate production by at-
tached specialists for elite patrons (see Costin 1991:9, Costin
and Hagstrum 1995:623; Brumfiel and Earle 1987). Similar
findings have been reported from Matacapan, where it is ar-
gued that a ceramic kiln and associated ceramic refuse area
located near an elite mound reflects attached, or tethered,
specialist production (Santley, Arnold, and Pool 1989).

Although there is some evidence for political sponsor-
ship of ceramic production in these areas, the general pat-
tern that emerges here is one of a more decentralized politi-
cal economy. The fact that production areas are not centrally
located at the site suggests that there was generally not much
elite/political involvement in the ceramic production cycle.
This has several implications for the political organization
and its ties to the economy. Control over the production and
exchange of goods can be a basis for political power in some
societies (Earle 1997:7). At Tres Zapotes, ceramic produc-
tion may not have played a large part in the economic base
for the ruling class nor been an important source of political
power because of its dispersed nature.

Other aspects of the settlement pattern at Tres Zapotes
tend to reinforce this picture of a decentralized political
economy. Formal mound groups are widely distributed
through the site. Furthermore, although Group 2 is centrally
located, it is rivaled in the size of its constructions by Group
3 (chapter 7). Although the building sequences and degree
of contemporaneity among the mound groups are less clear
than we would like, this dispersed pattern of mound groups
and less centralized ceramic industry suggests that perhaps
the nature of the political economy at Tres Zapotes was less
unitary and more decentralized. This does not mean that
there was not a concentration of power at the site but that
“power was shared across different groups and sectors of
society” (Blanton et al, 1996:2). Power may still have been
centralized and hierarchical, but no one person or group of

people was in control of power (Blanton 1998:151).

Conclusion

We have seen in ethnographic and archaeological examples
how kilns and daub houses are built and how they appear
once they enter the archaeological record, This information
was used to create models that were employed to provide a
better understanding of residential patterns and ceramic pro-
duction at Tres Zapotes. The results of this application were
the identification of several areas of residential occupation

and pottery production. Further, from the co-occurrence of
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daub and kiln debris within specific locales, it is possible to
make inferences about the nature of ceramic production or-
ganization. It appears that pottery production often took place
in domestic contexts at Tres Zapotes and more rarely in elite
contexts. In the future, studies of daub and kiln debris will
be greatly enhanced at Tres Zapotes by excavation. Ceramic
production zones that have been inferred from the surface
finds can be confirmed or refuted, allowing us to refine the
models we use to identify such activities from survey data.
Although surface distributions of artifacts can act as reliable
indicators of subsurface phenomena (Downum and Brown
1998), the relationship between surface and subsurface re-
mains to be addressed. Finally, the conclusions about the
nature of political control over ceramic production need to
be evaluated with respect to the regional economy of the
area. We currently have little settlement data to determine
the role that Tres Zapotes played in the region. It is possible
that if we change the scale of our investigations from: site to
regional level, we may see that Tres Zapotes actually played a
larger role in ceramic production and that production may
have been more centralized at a regional scale than it cur-
rently appears.

The attribute analysis of burned-earth materials also
yielded results that will be helpful in the future analysis of
daub and kiln debris. There are certain groups of traits that
characterize both artifact types. The presence of pole and
fiber impressions along with gravel is indicative of daub, while
the absence of those attributes combined with the presence
of color zoning and vitrification distinguishes kiln debris.
While the attribute analysis better defined attributes of the
two classes, it was not able to aid in the classification of the
large corpus of unidentified burned earth, Although this por-
tion of my study was not as conclusive as hoped, there is
room for more work. With good contexts from excavated
daub walls and kilns, this attribute analysis can be further
refined. Flannery (1976:19), for example, reported that daub
from excavated contexts exhibited signs of surface treatment,
including burnishing, smoothing, and whitewashing. The sur-
face-collected daub analyzed here was too eroded to discern
any such finishing treatment. Further, chemical and compo-
sitional analyses of daub and kiln debris may yield important
and useful differences between the two groups. Identifica-
tion of the species of plants used to temper daub and kiln
debris may lead to yet another way to distinguish these arti-
fact classes. Lastly, a systematic classification scheme imple-
mented at other sites will allow us to create a more descrip-

tive characterization of these burned earthen materials.
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CERAMIC PRODUCTION AT
TERMINAL FORMATIVE AND CLASSIC PERIOD
TRES ZAPOTES

Cbristopher A. Pool

IN THE PAST TWO DECADES, RESEARCH IN SOUTHERN VERACRUZ,
Mexico has begun to reveal significant variability in the orga-
nization of ceramic production systems pertaining mainly to
the Classic period. In the lower Papaloapan basin, studies by
Stark (1985, 1989, 1992) at Patarata and in the Mixtequilla
region (figure 1.1) suggest that specialized ceramic produc-
tion was generally carried out in domestic contexts at low
intensities, although Postclassic production of comales in the
Mixtequilla appears to have been conducted in more inten-
sive domestic workshops (Curet 1993). In addition, Diehl’s
(1997:201-203) excavation of possible ceramic kilns in the
plaza of a civic-ceremonial mound group at La Mojarra may
indicate some attached specialist production for elite patrons,
although their temporal relationship to the mounds is un-
clear, and the suggested Early Postclassic date of the kilns is
much later than the famous Terminal Formative stela from
this site. At the Classic period center of Matacapan in the
Tuxtla Mountains, Santley, I, and our colleagues have pro-
posed the existence of a more diversified ceramic produc-
tion system that included intensive, large-scale production
entities in addition to smaller workshops and household in-
dustries (Arnold et al. 1993; Pool 1990; Santley, Arnold, and
Pool 1989).

The data obtained by RATZ on distributions of ceramic
production residues, including Hoag’s detailed analysis of kiln
debris in chapter 4, offer additional information relevant to
variability in the organization of production within and among
sites in southern Veracruz. In this chapter, I characterize ce-
ramic production systems of the Terminal Formative
Nextepetl phase (100 BC—AD 300) and Early Classic Ranchito
phase (AD 300-600) at Tres Zapotes, compare them with
the Matacapan system using comparable data sets, and dis-
cuss potential causes for the differences.
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Assessing the Organization of

Ceramic Production

Recent studies of variability in preindustrial ceramic pro-
duction have employed one of two approaches, which can be
distinguished as typological and characterizational. The ty-
pological approach, exemplified by van der Leeuw (1976)
and Peacock (1982), assigns archaeological production areas
to one or more production modes derived from ethnographic
or ethnohistorical analogs. Typological approaches often dis-
tinguish production modes with respect to the degree of elite
control or sponsorship, as in Earle’s (1981) distinction be-
tween attached production, in which specialists produce
pottery for elite clients, and independent production (see
also Costin 1991:5~7; compare Sinopoli 1988; Peacock 1982).
Independent production modes are typically ranked accord-
ing to degree of specialization, as in van der Leeuw’s scale
from household production to large-scale industry.

The characterizational approach attempts to capture the
multivariate quality of the organization of production by as-
signing archaeological production areas to points along mul-
tiple dimensions of variation. These dimensions of variation
may include the context or location of production entities
and their relative concentration, scale, intensity, efficiency,
degree of activity segregation, and variability of products. Costin
(1991) and Pool (1992) provide detailed discussions of the
characterizational approach to production organization.
and

characterizational approaches use similar kinds of data to

In practice, purveyors of typological
assess production organization, such as size of production
entities, density of materials, diversity of assemblages, and
standardization of products. The major differences in the
approaches lie in their theoretical aims and their views of

specialization. The typological approach seeks to assign pro-
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duction entities to universal modes, which typically are seen
as responding to factors of political control and economic
efficiency. Their heavy reliance on contemporary and his-
torically documented modes of production and formalist
economic principles, however, potentially obscures variabil-
ity in production modes and undermines their implied claims
to universality. Characterizational approaches remain closer
to the archaeological data and permit recognition of organi-
zational arrangements and factors not documented in the
ethnographic and historical literature. Variation in field and
analytical methods, however, may complicate intersite and
interregional comparisons.

Santley, Arnold, and Pool’s (1989) analysis of the ceramic
production system at Matacapan, which constitutes the main
comparative base for this chapter, employed both
characterizational and typological analysis. Variation in pro-
duction organization was initially assessed with regard to vari-
ables related to the size, intensity, context, and activity segre-
gation of production areas. Based on this characterizational
analysis and additional considerations, Santley, Arnold, and
Pool (1989) then assigned production areas to modes derived
from van der Leeuw (1976) and Peacock (1982). Recent criti-
cisms of the Santley, Arnold, and Pool (1989) article and re-
lated works (Arnold etal. 1993; Pool 1990) by Costin (1991:29),
Balkansky et al. (1997:156), and Feinman (1999:97-98) ques-
tion the typological assignment of the production areas and
the characterizaton of activity segregation, particularly with
regard to the nucleated industry or manufactory identified at
the outlying site of Comoapan. Although activity segregation
is not addressed in this chapter, comparison with the produc-
tion system at Tres Zapotes along other dimensions of varia-
tion provides a broader context for understanding the organi-
zation of production at Matacapan and avoids the problems of
attempting to assign production areas to a priori modes, such
as “nucleated industry” or “manufactory.”

Ceramic Production at Tres Zapotes

The data on ceramic production examined in this chapter
derive from the 1995 season of RATZ, To ensure compara-
bility with the results of the Matacapan project, I examine
only data obtained by the systematic transect survey. This
data set comprises 1837 3 x 3 m collections from an area of
320 ha, for a sampling intensity of 0.52%, slightly greater
than the 0.46% sampling intensity at Matacapan (Santley,
Arnold, and Pool 1989:112).

{IDENTIFICATION OF CERAMIC PRODUCTION
Identification of ceramic production areas at Tres Zapotes
uses criteria established by Santley and his colleagues (Arnold
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and Santley 1993:235-236; Pool 1990:202; Pool and Santley
1992:212; Santley et al. 1989:110—111, 112;) at Matacapan.
Production indicators include deformed wasters (cracked,
warped, and vitrified sherds) and high surface sherd densi-
ties. High sherd densities are expected to result from the
accumulation of “de facto wasters,” that is, vessels broken in
the manufacturing process but which do not exhibit the char-
acteristics of deformed wasters (Stark 1992:191). A third
production indicator that is useful in the Tuxtlas region is
kiln debris. Pre-Hispanic ceramic kilns excavated at
Matacapan were formed from mud mixed with vegetable fi-
bers. Repeated firings hardened the mud, vitrified the inte-
rior surface, and produced a characteristic color zonation
from interior to exterior (Pool 1997a; Santley et al. 1989).
Elizabeth Hoag’s (1997; chapter 4) detailed attribute study
distinguished kiln debris at Tres Zapotes from fired daub re-
sulting from the burning of residential structures. She found
that fiber tempering was often present in daub as well as in
kiln debris, reducing the utility of this attribute as a defining
characteristic, although vitrification, color zonation, lack of
wattle impressions, and the characteristic forms of some kiln
parts still distinguish kiln debris from daub.

As Hoag observes, both deformed wasters and kiln de-
bris are widely distributed at Tres Zapotes (see figure 4.4),
particularly in areas with domestic artifact assemblages, which
suggests that ceramic production frequently occurred in do-
mestic contexts. Many of the sherds classified as wasters,
however, exhibit vitrified edges that suggest postbreakage
refiring. The vitrified edges on these sherds render them
ambiguous as production indicators, because refiring could
reflect reuse as kiln furniture accidental refiring unrelated to
pottery production. Therefore, I use a more stringent defi-
nition of ceramic production areas, requiring that deformed
wasters or kiln debris be associated with high ceramic densi-
ties. Following Pool and Santley (1992), I define “high den-
sity” as the upper tercile of sherd frequencies, excluding col-
lections from the heavily alluviated floodplain (see chapter
3). This figure equals 156 or more sherds per collection, or
more than 17 sherds per square meter. A total of 126 surface
collections meet this more stringent definition.

At Matacapan, production areas were defined initially as
containing either waster sherds or kiln debris associated with
a high density of sherds, with high density being defined as
the mean plus one standard deviation (Santley et al. 1989:112).
Later, due to the positive skew of the distribution, we rede-
fined high density by the upper tercile criterion used here,
and we required the co-occurrence of at least two of the
three criteria (Arnold and Santley 1993:235-236; Pool
1990:202; Pool and Santley 1992). Altering the definition in
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this way did not change the number of production areas
identified (41) but did increase their areal extent (Pool
1990:202). By this definition, co-occurrence of wasters
and kiln debris could define a production area, whereas
at Tres Zapotes, either or both must be associated with
high ceramic densities. This difference in defining crite-
ria has little impact in the comparison of these two sites,
however, because review of the data from Matacapan shows
that, in fact, ceramic densities in the upper tercile were

characteristic of all production areas.

DEFINITION AND TEMPORAL ASSIGNMENT

OF PRODUCTION AREAS

Except in densely settled urban centers and some industrial con-
texts, by-products of ceramic firing are likely to be deposited
near firing facilities. Such is typically the case in contemporary
Mesoamerican contexts (for example, Arnold 1991) and is true
for all excavated ceramic production contexts at Matacapan (Pool
1990). Because the identification of collections with evidence
for ceramic production at Tres Zapotes relied on the facilities
and by-products associated with firing, these collections prob-
ably represent the loci of firing activities; I therefore refer to
them as firing squares.

Clusters of firing squares define broader production areas,
which frequently include collections containing no firing resi-
dues. Non-firing activities conducted within these production
areas would probably have included paste preparation, vessel
forming, vessel drying, and, in household contexts, domestic
activities unrelated to ceramic production. Following Santley et
al. (1989:112—113), I also include under the term production area
isolated firing squares and their immediately adjacent collec-
tions, located 20 m away in our survey transects.

Because of the long history of occupation at Tres Zapotes
and frequent reoccupation of large areas of the site, most of
our collections are multicomponent, and production areas
defined by spatial proximity of firing squares alone are espe-
cially likely to contain residues from several chronological
periods. To better discriminate production areas whose main
output was from particular periods, I calculated the ratio of
Classic to Formative wares and compared the results to ra-
tios from excavated contexts at Tres Zapotes (Ortiz 1975),
Bezuapan (Pool and Britt 2000), and Matacapan (Ortiz and
Santley 1988). Collections with no Classic wares were as-
signed to the Middle Formative Tres Zapotes phase and Late
Formative Hueyapan phase. Terminal Formative Nextepetl
phase collections contain Classic and Formative wares in a
ratio of greater than 0 and less than 1. Classic period squares
have a Classic to Formative ratio of greater than 2. Squares
with values between 1 and 2 were initially regarded as tempo-
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rally mixed. Consistent spatial association of squares in this last
category with Classic squares justifies attributing their major
output to the Classic period, however. “Undetermined” squares
lack diagnostic sherds. Considering the spatial and temporal as-
sociations of firing squares together permits the definition of
forty-one separate production areas, of which six are purely
Middle to Late Formative, twenty-one are Terminal Formative,
and fourteen date to the Classic.

CHARACTERIZATION OF CERAMIC PRODUCTION AREAS
My analysis of variation in ceramic production at Tres Zapotes
focuses on four dimensions chosen for comparability with
the Matacapan data set. These dimensions are production
area context, production area size, production intensity, and
product specialization. Product specialization refers to em-
phasis on the manufacture of specific classes of products,
which in this study are defined as wares in the ceramic clas-
sification. The measurement of product specialization inde-
pendent of context, size, and intensity is discussed in a later
section. A fifth dimension of variability used at Matacapan,
activity segregation, is not considered here. Activity segrega-
tion may be assessed within production areas or at the site
scale in terms of the segregation of workshops from domes-
tic contexts. Evidence on the segregation of activities within
production areas is ambiguous in the survey data, however,
and segregation of workshops away from domestic or elite
contexts has not been identified at Tres Zapotes.

Context. Production area context is assessed as a dichoto-
mous variable: attached or independent. As defined by
Brumfiel and Earle,

Independent specialists produce goods or services for an un-
specified demand crowd that varies according to economic,
social, and political conditions. In contrast, attached special-
ists produce goods or provide services to a patron, typically
either a social elite or governing institution, (1987:5, em-

phasis in original)

Operationally, I distinguish attached from independent con-
texts based on their architectural associations. As defined by
Costin (1991:25), attached contexts are those associated with
elite domestic structures or government facilities (in this case
civic-ceremonial mound groups). All of the production areas
identified at Tres Zapotes contain off-mound firing squares
and so are unlikely to represent fill from mound construction.

Independent specialists generally produce utilitarian or
“subsistence” goods, and attached specialists usually produce
high-value, high-status “wealth” goods or weaponry
(Brumfiel and Earle 1987:4—5; Costin 1991:7, 11; Stein and
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Blackman 1993:30). This observation assumes theoretical
importance because it links the development of attached spe-
cialization to elite efforts to control the distribution and con-
sumption of wealth goods and weaponry as a means of
strengthening and maintaining their political control
(Brumfiel and Earle 1987:5; Costin 1991:7). Consequently,
some authors (for example, Lewis 1996:358) would make
the nature of the products a necessary criterion for distin-
guishing attached from independent specialization. In accord
with the characterizational approach advocated in this study,
however, I monitor product specialization as a separate vari-
able. Empirical, methodological, and theoretical consider-
ations justify treating context and products separately,
Empirically, none of the ceramic wares discussed here
appear to have been restricted exclusively to elite consump-
tion. For Tres Zapotes, this observation is supported by sur-
face distributions and excavated assemblages reported by
Drucker (1943a:Appendix A; Ortiz 1975), and it is paral-
leled in excavations at Matacapan (Santley et al. 1987) and
Bezuapan (Pool and Britt 2000) in the Tuxtla Mountains, In
addition, the one production area in an elite precinct at
Matacapan, which Costin (1991:6) identifies as a case of at-
tached specialization, concentrated on the production of
Coarse Orange storage jars as well as burnished Brown-
slipped Fine Orange serving vessels (Pool 1990:221). Although
rank or class distinctions are evident in access to exotic goods,
architectural patterns, and, at Tres Zapotes, stone monu-
ments, they are not as strongly expressed in ceramic inven-
tories. Rather, differences in the proportional representa-
tion of more finely crafted and decorated wares would ap-
pear to reflect functional variation and wealth distinctions
within ranks or classes (Pool and Britt 2000).
Methodologically, identifying the production of high-sta-
tus goods outside of elite precincts helps to identify cases of
dispersed corvée (Costin 1991) or “noncentralized attached
specialization” (Lewis 1996:375). On the other hand, a rigid
insistence that independent specialists produce only utilitar-
ian goods and attached specialists produce only wealth goods
conflates product specialization with context and fails to ad-
dress a number of ethnographically and historically docu-
mented relationships between elites and producers. Among
these are production of wealth items by independent spe-
cialists (Brumfiel and Earle 1987:5), specialization in utili-
tarian wares in response to state demands for surplus pro-
duction (Earle 1981:230; Rice 1981:223), the production of
utilitarian items for non—elites by part-time attached spe-
cialists to supplement their employment (Clark and Perry
1990:302; Lewis 1996:367), and the duplication of subsis-

tence and utilitarian craft activities by attached specialists for
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the internal consumption and quotidian maintenance of elite
households and state institutions (Stein and Blackman
1993:50). Stein and Blackman argue from textual evidence
that the latter situation occurred in ancient Mesopotamia,
where

These ‘duplicated’ professions...apparently included farm-
ers, herders, fisherman, woodcutters, bakers, and possibly
even potters as well — this last group producing small vol-
umes of utilitarian pottery for the internal consumption of

the temple or palace. (1993:50)

Similar cases of duplicated professions attached to elite house-
holds appear to include production of bricks and amphorae
on Roman estates (Peacock 1982:223) and pottery produc-
tion for the king of the Baganda (Roscoe 1965:399—403).
This variant of attached specialization, which appears to have
particular relevance to the Tres Zapotes case, might best be
labeled elite household production. It is of theoretical interest
because in some historical trajectories, it may have provided
a model for the development of attached specialization in
wealth goods exclusively used by elites.

Size and intensity. Production area size and intensity are
evaluated with respect to continuous variables, At Matacapan,
the number of collection squares contained within a pro-
duction area was used as a proxy measure of size (Santley et
al. 1989). Because sampling intensity varied more at Tres
Zapotes than at Matacapan, I measure size as the total area,
in hectares, covered by the production area. I use two vari-
ables to assess production intensity. The first is sherd density
in sherds per square meter. Because sherd density is likely to
be strongly affected by practices of household and workshop
maintenance, discard, and breakage rates, in addition to the
number of vessels produced, I also use the proportion of
firing squares to non-firing squares as a measure of the pro-
portion of the area devoted to firing activities, including dis-
card of firing errors.

SIZE, INTENSITY, AND CONTEXT AT TRES ZAPOTES
As table 5.1 illustrates, summary statistics reveal little differ-
ence between Terminal Formative and Classic period pro-
duction areas with regard to the size of production areas or
the proportion of their areas devoted to firing activities. Mean
and median sherd densities are higher in the Terminal For-
mative production areas, although the range of sherd densi-
ties is nearly identical to the Classic period production areas.
Considering these dimensions of variability and the con-
texts of the production areas in concert, however, highlights
differences in the earlier and later production systems (table
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Table 5.1 Descriptive statistics for Tres Zapotes ceramic production areas

CLASSIC PERIOD

TERMINAL FORMATIVE PERIOD

AREA CONTEXT SIZE FIRING DENSITY AREA CONTEXT SIZE FIRING  DENSITY
(HA) PROPERTY (SHERDS/M?) (HA) PROPERTY  (SHERDS/M?)
A22b Attached 0.24 0.40 35.3 B30a Attached 0.46 0.40 42.3
B32 Attached 0.04 0.33 40.6 A22a Attached 0.24 0.60 42.5
C31 Attached 0.04 0.33 38.4 C39 Attached 0.04 0.33 112.6
A29b Independent 112 0.50 114.9 AO03 Attached 0.04 0.33 55.9
Cco7 Independent 1.08 0.50 74.0 BO3 Attached 0.04 0.33 69.7
C11 Independent 1.60 0.56 36.7 A12 Attached 0.04 0.33 20.6
C15a Independent 0.80 0.33 58.7 Cc17 Independent 0.64 0.42 64.0
B29 Independent 0.24 0.43 161.9 C15b Independent 0.40 0.56 58.7
C13 Independent 0.04 0.50 47.0 A29a Independent 1.00 0.43 78.0
C37 Independent 0.04 0.33 18.4 BO7 Independent 1.20 0.29 102.6
A31b Independent 0.04 0.33 21.3 A3la Independent 0.72 0.38 84.0
Cco5 Independent 0.04 0.33 21.4 Cl14 independent 0.48 0.38 83.7
A37 Independent 0.04 0.33 26.6 B30c Independent 0.92 0.33 58.0
B30b Independent 0.04 0.33 22.3 A21 independent 1.00 0.25 35.4
C19 Independent 0.32 0.40 161.9
A29c Independent 0.16 0.50 62.5
B31 Independent 0.16 0.50 49.1
A30 Independent 0.04 0.33 43.6
A26 Independent 0.04 0.33 18.0
C22 Independent 0.32 0.33 46.8
A52 Independent 0.04 0.33 21.2
Mean 0.39 0.40 51.26 Mean 0.40 0.39 62.43
Std 0.51 0.08 39.58 Std 0.37 0.09 33.14
Median 0.04 0.33 37.56 Median 0.32 0.33 58
Min 0.04 0.33 18.44 Min 0.04 0.25 18.00
Max 1.60 0.56 161.85 Max 1.20 0.60 161.94

5.2). In this stage of the analysis I dichotomize the continu-
ous variables into large and small production area sizes, high
and low firing proportions, and high and low sherd densities
with respect to values above and below the means for each
variable, following Santley et al.’s (1989:116) procedure at
Matacapan. Permutations of the resulting categories for fir-
ing proportion and sherd density create a quadripartite rank-
ing of intensity into categories of low (low firing proportion
and low sherd density), low-moderate (low firing propor-
tion and high sherd density), high-moderate (high firing pro-
portion and low sherd density), and high (high firing pro-
portion and high sherd density). Inspection of tables 5.1 and
5.2 reveals two interesting differences in ceramic produc-
tion organization in the Terminal Formative and Classic pe-
riod at Tres Zapotes. First, the Terminal Formative produc-
tion system included at least one large attached specialist, at
area B30a', whereas all Classic period attached production
areas were small. This may suggest a decline in reliance on
attached specialization in the Classic, although the ratio of
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independent to attached specialist production areas remained
nearly constant at about 3:1. Second, the Classic period pro-
duction system included a greater proportion of small, low-
intensity areas and a smaller proportion of large, and low to
low-moderate intensity production areas than the Terminal
Formative period, suggesting less spatial aggregation of lower
intensity production.

Comparison of the spatial distribution of production
areas in the two periods supports the inference that low-
intensity production areas were more widely separated in
the Classic period (figures 5.1 and 5.2). Even more remark-
able, however, is the much greater separation among the three
large, independent areas with high and high-moderate pro-
duction intensities, By comparison, the three large, inde-
pendent, and high—intensity areas of the Terminal Formative
period lie adjacent to one another in the central and western
portions of the house mound concentration known as the
Ranchito group. Together these three production areas en-
compass an area of some 5.25 ha, which is larger than the
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Table 5.2 Context, size, and intensity classes for Tres Zapotes and Matacapan ceramic production areas

TRES ZAPOTES MATACAPAN
CONTEXT SIZE INTENSITY TERMINAL FORMATIVE CLASSIC CLASSIC*
Attached Large High 0 0 0
Attached Large High-moderate 1 0 0
Attached Large Low-moderate 0 0 0
Attached Large Low 0 0 0
Attached Small High 0 0 0
Attached Small High-moderate 1 1 0
Altached Small Low-moderate 3 0 0
Attached Small Low 1 2 0
Independent Large High 3 2 2
Independent Large High-moderate 0 1 1
Independent Large Low-moderate 4 1 1
Independent Large Low 1 0 8
Independent Small High 2 1 5
Independent Small High-moderate 1 1 7
Independent Small Low-moderate 0 0 4
Independent Small Low 4 5 13

* excludes one attached production area found in excavation

large-scale production loci at area 199 (2.2 ha) and Comoapan
(area 411, 4 ha) in Matacapan (Pool 1990:241; Santley et al.
1989:119).

PRODUCT SPECIALIZATION AT TRES ZAPOTES

The last dimension of variability I consider in the Tres Zapotes
ceramic production system is product specialization. At
Matacapan, the relative frequency of the most conimon wares
was used to identify the principal product of production ar-
eas (Santley et al. 1989:121—126). Application of this mea-
sure assumes that all or most of the types represented in
production areas were made there. While this assumption is
probably warranted for the most intensive forms of special-
ization, it may mischaracterize the output of household pro-
ducers who produce “a little extra” of one ware for exchange,
or who manufacture only certain wares for their own use
and acquire the remainder of their household ceramic in-
ventory through exchange, thereby diminishing the propor-
tion of their own products in the assemblage. An alternative
procedure better able to capture this kind of low-level prod-
uct specialization is to seek elevated frequencies of specific
wares relative to average frequencies of that ware (compare
Stark 1992:193).

Here I employ both measures but place greater weight
on the latter one. For the purposes of this chapter, I define
“elevated frequency” of a ware as greater than or equal to
the 90th percentile of the frequency of rim sherds of that
ware in all collections at Ties Zapotes. [ use a more stringent
criterion of the 95th percentile for Fine Gray ware (W1100)
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because it is so rare that over 90% of collections with Fine
Gray contain only a single sherd of this ware. I also exclude
from consideration two very rare, mainly Middle Formative
wares. In addition, production areas with samples of fewer
than thirty rims are excluded from the analysis, leaving eight
Classic period production areas and sixteen Terminal For-
mative production areas. As a result, all but one of the small,
low density areas with low firing proportions are eliminated,
but all other production area classes are represented. Table
5.3 presents the results of the analysis.

As a group, Terminal Formative production areas ex-
hibit elevated frequencies in six of the nine wares consid-
ered, including three coarse utilitarian wares. Significantly,
the most common ware rarely coincides with a ware having
an elevated frequency as defined above, and four production
areas exhibit elevated frequencies for more than one ware.
There is little consistency in the most prevalent wares or wares
with elevated frequencies within classes of production areas,
except that independent large, high-intensity production ar-
eas tend to have differentially fired vessels (W2200) as their
most prevalent ware. However, no ware constitutes more than
33% of the rims from a single production area. In general,
then, product specialization in the Terminal Formative pro-
duction system appears to have been low; although individual
production areas produced particular wares in elevated
amounts.

In contrast, Classic period specialized production ap-
pears to have emphasized Fine Orange vessels (W1200). This
untempered serving ware exhibits elevated frequencies in
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Figure 5.1 Terminal Formative (Nextepet! phase) production areas at Tres Zapotes. Principal mound groups are outlined. Scale of
symbol indicates small or large production area. Shading of symbols indicates intensity of production as follows: open, low intensity;
hatched, low-moderate intensity; cross-hatched, high-moderate intensity; solid, high intensity. lllustration prepared by Christopher A. Pool
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seven of the eight production areas retained for analysis, and
it is the most prevalent ware in each of these seven areas.
Two of the seven Fine Orange producers also produced el-
evated frequencies of Fine Gray ware (W1100) (at the 95th
percentile). Interestingly, the one attached production area
with a high firing proportion yielded elevated frequencies of
two utilitarian wares (Burnished Coarse Brown [W2500] and
Coarse Brown with Fine Quartz Temper [W2600]), and the
quartz tempered ware was also the most prevalent in the pro-
duction area. Three other production areas exhibit elevated
frequencies in two wares; in two cases the wares are Fine
Orange and Fine Gray, but in one the elevated frequencies
occurred in Fine Orange and Coarse Brown with Fine Quartz
Temper. Nevertheless, overall there appears to be a notable
increase in product specialization among specialized Classic
period producers, despite a tendency for less spatial concen-
tration of production areas.

Comparison with Matacapan

Because survey methods and the variables used to char-
acterize production areas are similar at Tres Zapotes and
Matacapan, it is possible to compare directly the ceramic
production systems at these two sites (table 5.2). This
comparison indicates several marked differences between
the Classic period production systems at Matacapan and
Tres Zapotes.

First, attached specialist production appears to have
been less prevalent at Matacapan than in either period at
Tres Zapotes, Only one attached production area has been
identified at Matacapan (Santley et al. 1989; Pool 1990).
It was detected in the excavation of a single 3 x 3 m pit
rather than in surface collections; so, its extent and pro-
portion devoted to firing activities cannot be assessed,
and it is excluded from table 5.2, Sherd densities near
the kiln were low compared to other excavated produc-
tion loci (Pool 1990: Table 5); so, it probably represents
relatively nonintensive production comparable to most of
the attached production areas at Tres Zapotes.

Greater dispersal of civic-ceremonial groups at Tres
Zapotes could contribute to the appearance of more attached
specialization there, as this creates a greater probability that
a non—elite production area might be located near a civic-
ceremonial or elite residential structure. There is a tendency
for production areas identified as attached to be located near
low mounds in elite precincts; however, the formal arrange-
ment of these low mounds with respect to plazas and other
buildings suggest that they are integral components of the
elite precincts and probably housed members of the elites’
retinues, The attached production area at the northeast cor-
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ner of Group 2 (area A12), near the low mounds 12, 13, and
14, would appear to be an especially good example of ce-
ramic production by a retainer household. Stirling excavated
mound 13 (Weiant’s [1943:13, Maps 9 and 10] mound G),
finding that it contained a rare example of a stone platform.
The unusual quality of construction in this Terminal Forma-
tive house mound and its location near a range structure in a
civic-ceremonial precinct suggests elevated status and/or elite
sponsorship of its inhabitants.

Second, independent ceramic production at intermedi-
ate levels of size and intensity is more prevalent at Matacapan
than at Classic period Tres Zapotes, particularly with respect
to large, low-intensity production areas and small produc-
tion areas with low-moderate to high production intensities.
Twenty-six (63%) of the forty-one independent production
areas identified at Matacapan fall between the extremes of
small, low intensity and large, high intensity areas. At Tres
Zapotes, only eight of twenty-one (38%) Terminal Forma-
tive production areas and four of fourteen (29%) Classic Pe-
riod production areas are independent production areas in
the same range of size and intensity. Third, large, high—in-
tensity production areas constitute a smaller proportion of
the production areas at Matacapan than in either period at
Tres Zapotes. Notably, however, none of the large, high—in-
tensity production areas at 'Tres Zapotes approaches the size
of the two largest production areas at Matacapan (areas 199
and 411), which cover about 2.2 and 4 ha, respectively. Prod-
uct specialization is also much higher in the large-scale pro-
duction areas at Matacapan, where Coarse Orange jar sherds
represent 55 to 58% of the total sherd assemblage and 849%
of all excavated rims in the Comoapan locality (area 411)
(Santley et al. 1989:122—123). At Tres Zapotes, no single ware
constitutes more than 32% of the assemblage in any large,
high-intensity production area. This picture of larger, more
highly specialized production areas at Matacapan is modified
if the three adjacent large, high-intensity Terminal Forma-
tive areas at Tres Zapotes are considered as one 5.25 ha area,
but product specialization in the combined production area
would still be much lower than in Matacapan area 199 or
Comoapan (area 411).

Differences in the Classic period political economies of
Tres Zapotes and Matacapan offer the most comprehensive
explanation for differences in the organization of their ce-
ramic production systems. Differences in the political sphere
are best reflected in the distributions of formal civic-cer-
emonial architecture at the two sites. At Matacapan, civic-
ceremonial architecture is highly concentrated in a 1.2 km?
area at the center of the site, suggesting a high degree of
centralized political control (Santley etal. 1987). In contrast,
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Table 5.3 Percentages of wares in ceramic production area assemblages at Tres Zapotes

WARES
AREA  CONTEXT SIZE  F PROP. DENSITY W1100 W1200 W2100 W2200W2500 W2600 W2650 W2700W2800 TOTAL
CLASSIC
A22b  Attached Small High Low 0.00 9.05 7.14 9.52 11.90 28,57 11.90 9.52 2.38 42
B32 Attached Small Low Low 9.09 45.45 3.03 1818 3.03 1212 0.00 6.06 3.03 33
A29b  Independent Large High High 559 3112 839 1119 3.85 1573 979 979 3.85 286
Cco7 Independent Large High High 3.79 31.82 682 985 379 1212 682 1667 379 132
C11 Independent Large High Low 6.67 2857 2.86 7.62 381 27.62 9.52 9,52 1.90 105
C15a  Independent Large Low High 4.00 36.00 8.00 12.00 6.00 1400 200 1400 200 50
B29 Independent Small High High 505 3586 7.07 556 505 16,16 455 1818 152 198
C13 Independent Small High Low 5.97 4030 597 896 448 1642 896 299 299 67
TERMINAL FORMATIVE
B30a  Attached Large High Low 0.00 1111  5.56 22,22 44 1111 889 2222 1222 90
A22a  Attached Small High Low 2.67 6.67 9.33 20.00 933 14.67 10.67 21.33 5.33 75
C39  Attached Small Low High 6.25 1875 12,50 21.88 13 1875 313 1250 3.13 32
A03 Attached Small Low High 2.04 2,04 2041 1429 8.16 8.16 10.20 2245 12.24 49
B0O3 Attached Small Low High 0.00 1429 1190 1667 7.14 476 1190 23.81 7.14 42
C17  Independent Large High High 1.85 6.17 16.05 21.60 741 1605 1296 1235 432 162
C15b  Independent Large High High 1.53 1145 1069 2290 1298 1527 229 16.03 305 131
A29a  Independent Large High High 3.41 341 13.64 2500 341 1023 13.64 17.05 9.09 88
BO7 Independent Large Low High 2.75 275 826 2110 459 14.68 917 2844 734 109
A3la  Independent Large Low High 1.50 1.50 1278 22,56 15.04 1504 6.02 2030 526 133
C14  independent Large Low High 2.13 319  7.45 21.28 0.00 1064 745 3298 1064 94
B30c  Independent Large Low High 0.00 1356 1356 19.49 932 2034 1017 763 424 118
c19 Independent Small High High 2.83 19.81 13.21 1792 566 1038 1226 11.32 5.66 106
A29c  Independent Small High High 0.00 2,00 24.00 22,00 10.00 8.00 4,00 26,00 2.00 50
B31 Independent Small High Low 3.45 8.62 345 25.86 10.34 690 690 2586 862 58
C22 Independent Small Low Low 1.52 9.09 9.09 30.30 15.15 1.52 9.09 16.67 7.58 66

Note: F. Prop.= Firing property. Total = Total rims. Underlining indicates elevated frequencies above the 95th percentile for W1100

(Fine Gray) or 90th percentile for all other wares. Bold text indicates most prevalent ware.

formal mound groups are more widely dispersed at Tres
Zapotes, and the total volume of architecture appears to be
much less. This is despite the fact that all of the excavated
temple mounds and elite residential platforms contain Late
to Terminal Formative construction phases and thus do not
vary markedly among themselves in their general temporal
assignments (Drucker 1943a:25-27, 144—145; Weiant
1943:6-7, 11—14; see also chapter 7). Sociopolitical hierar-
chy appears, therefore, to have been less strongly developed
at Tres Zapotes, Consequently, the elites of Tres Zapotes may
have had to rely more heavily on attached specialists within
their household retinues for utilitarian and serving vessels,
while the elites of Matacapan could have met their ceramic
needs more effectively through duties collected from the site
as a whole. The need to meet these demands at Matacapan
could also have encouraged intensification at intermediate
levels by independent specialists, while elite administration
of production for regional distribution or export would ex-
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plain the establishment of a small number of very large, in-
tensive, and nucleated production areas highly specialized in
the manufacture of specific products, as seen at Comoapan
and area 199. In contrast, the greater tendency of Classic
period specialists at Tres Zapotes to emphasize Fine Orange
pottery than their contemporaries at Matacapan is more
readily explained by differences in the availability of the ka-
olinitic clays used in their manufacture. These clays are readily
available from massive exposures in the vicinity of Matacapan,
but exposures appear to be smaller and more distant in the
Tres Zapotes region (Pool and Santley 1992:Fig. 1). Special-
ists at Tres Zapotes may therefore have geared much of their
production to meet the widespread demand for ceramics
produced from these more difficult to obtain materials, leav-
ing much of the production of utilitarian wares to less inten-
sive household producers.

Despite the marked differences in the Classic period ce-
ramic production systems at Matacapan and Tres Zapotes,
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these sites share several characteristics. They exhibit an in-
ternally differentiated ceramic production system that in-
cluded both independent and attached specialists, as well as
independent specialists organized at varying scales and in-
tensities. Moreover, independent production in both sites
was most frequently carried out in domestic contexts, de-
spite the possible presence of a non-household workshop
complex at Comoapan in the Matacapan suburbs (Santley et
al. 1989; Arnold et al. 1993; compare Feinman 1999:97).

Comparison with the western Papaloapan basin
The adjacent region of the western lower Papaloapan basin
offers contrasts to the Matacapan and Tres Zapotes cases. In
the swamps of the lower basin, Stark (1985, 1989) found
evidence for ceramic production in a domestic context at
Patarata 52, and Diehl (1997) excavated pit kilns in a civic-
ceremonial plaza at La Mojarra, which, depending on their
as-yet-unknown temporal relationship to surrounding
mounds, might suggest the possibility of attached specializa-
tion for elite patrons. In the Mixtequilla region, located on
higher ground on the western margin of the basin, Stark
(1992) identified several pottery production locations from
surface data. The Mixtequilla production locations were all
associated with residential features; thus, no cases of pro-
duction locations in elite civic-ceremonial contexts have been
identified. Moreover, in only one case, that of Postclassic comal
production, did ceramic surface densities or elevated pro-
portions of a specific ware approach the values for the larger,
more intensive production localities at Matacapan or 'Tres
Zapotes (Curet 1993; Stark 2000). Thus, given current evi-
dence, ceramic production at Matacapan and Tres Zapotes
appears to have been more differentiated and to have in-
cluded more intensive production modes than in the
Mixtequilla and other sites of the Papaloapan lowlands.

In a recent summary, Stark (2000) called attention to
the effects of the different analytical methods used in these
studies. In the Mixtequilla, analyses considered co-occur-
rences of unusually high frequencies of a particular pottery
type with primary production indicators as well as co-occur-
rence of primary production indicators with high surface
density. High surface density was defined more stringently
than at Matacapan (or in this chapter at Tres Zapotes), as the
upper decile of densities. High frequency of a particular pot-
tery type was also defined stringently as the top five percent-
ages for that type (as opposed to a fixed quantile). The aim
in the Mixtequilla analyses was to evaluate the clearest cases
of specialized production, at the expense of failing to iden-
tify less specialized cases. In contrast, the tercile criterion for

defining high density at Matacapan and Tres Zapotes may
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inflate the number of small-scale, low-intensity production
areas, because primary production indicators have a 33%
chance of being associated with the upper tercile of collec-
tions by chance alone (Stark 2000). As Stark notes, this risk
is reduced in those cases where there is a spatial association
of squares, because it is less likely that adventitious spatial
associations would occur, Nevertheless, it is true that iso-
lated squares identified as production localities may repre-
sent “false positives.” Stark aptly sums up the situation: “we
have one subregion where judgments were stingy and an-
other where they were generous in designating production
locations.” (2000)

I am not yet prepared to conduct a direct comparison of
data relating to scale and intensity of production between
Tres Zapotes and the Mixtequilla, although such a compari-
son may be possible in the future using the data from the
full-coverage stage of the RATZ survey. Nevertheless, we may
productively ask what picture would emerge if the situation
were reversed using less stringent criteria for identifying pro-
duction localities in the Mixtequilla? Stark (1992) provides
some published data that permit such a comparison. Within
a 40 km? block of the Mixtequilla surveyed using full-cover-
age methods, Stark (1992:Fig. 8.5, Table 8.1) recovered fifty-
eight overt indicators of pottery production distributed
among forty-nine surface collections, of which thirty-nine
had ceramic frequencies greater than the median for all col-
lections. If all thirty-nine of these collections represent ac-
tual cases of pottery production (and Stark does not claim
they do), then the density of production areas would be 0.98
per km?, Restricting consideration to all collections with pro-
duction indicators within a 2 km radius around the geographic
center of Cerro de las Mesas yields a similar figure of 1.03
possible production areas per km? (thirteen collections in 12.6
km?). By comparison, a more stringent definition requiring
occurrence of production indicators in collections in the up-
per tercile of ceramic densities at Matacapan identified forty-
one possible production areas in an area of 7 km? (5.9/km?)
surveyed using systematic transect methods. At Tres Zapotes,
methods and criteria similar to those at Matacapan yielded
forty-one possible production areas in 3.2 km? (12.8/km?).

The picture of more concentrated ceramic production
areas in Matacapan and Tres Zapotes holds even when differ-
ences in the temporal span of the sites are considered. The
Mixtequilla production areas relate to the Classic and
Postclassic periods (AD 300—1500, or a maximum of
1200 years), the Matacapan collections are confined to the
600 years of the Classic period (AD 300-900), and the Tres
Zapotes production areas to the Terminal Formative and
Classic (100 BC-AD 900, 1000 years). Dividing the densities
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of identified possible production areas by these generously
defined temporal spans yields figures of one production area
per century at Matacapan and 1.3 at Tres Zapotes, but only
about 0.1 production area per century at Cerro de las Mesas
and the Mixtequilla in general. Clearly, many more produc-
tion areas must have existed in each of these sites to fulfill
the demand for ceramics. Nevertheless, comparing the areas
using very generous standards for the Mixtequilla and more
restrictive criteria for the sites to the east of the Papaloapan
still supports the inference of a heavier concentration of spe-
cialized ceramic production in the latter sites.

Conclusion

The characterizational approach to analyzing variation in ce-
ramic production systems utilized in this chapter offers the
advantages over a typological approach of remaining closer
to the archaeological data and allowing us to identify organi-
zational arrangements not documented in ethnographic and
historical studies. Use of the characterizational approach,
however, requires careful consideration of field and analyti-
cal methods. It will be most effective within sites and regions
investigated under a single research design or between re-
gions in which sampling procedures have been designed to
collect commensurate data, as illustrated in this chapter by
my comparison of Tres Zapotes and Matacapan. The data
collected in the full-coverage stage of the RATZ survey may
allow a similarly direct comparison with the Mixtequilla. At
present, however, Stark’s (2000) review and the comparison
to the Mixtequilla offered in this study highlight the diffi-
culty of making interregional comparisons when different
field and analytical methods are employed.

Despite this caveat, some general observations may be
offered about the organization of ceramic production in the
lower Papaloapan basin and Tuxtla Mountains of south-cen-
tral and southern Veracruz. Throughout this broad region,
specialized ceramic production appears to have been carried
out most frequently in domestic contexts. Moreover, isolated
finds of production indicators unassociated with markedly
high ceramic densities, as in the Mixtequilla and at Tres
Zapotes, raise the possibility of widespread production at
intensities too low to be securely confirmed archaeologically.
From La Mojarra on the Acula River to Matacapan in the
western Tuxtlas Mountains, however, the existence of some
ceramic production loci in civic-ceremonial contexts sug-
gests that elites at least occasionally supplied their needs
through patronage of attached producers, particularly at Tres
Zapotes. Current evidence also suggests some instances of
the development of more intensive forms of production and
more highly concentrated patterns of specialized production
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Figure 5.3 Effect of settlement and political factors on the
organization of ceramic production in the southern Gulf
lowlands. Illustration prepared by Christopher A. Pool

at Tres Zapotes and especially at Matacapan.

Based on these admittedly few cases, a general model of
factors affecting variation in the organization of ceramic pro-
duction in the Gulf coastal lowlands may be offered as a hy-
pothesis for future testing (figure 5.3). The boundary condi-
tions for this model, which emphasizes demographic and po-
litical variables, are a tropical lowland setting, hierarchical
sociopolitical organization, and production of a commodity
widely used by elites and commoners alike. Centralization is
considered here as an organizational phenomenon in which
power, authority, and responsibility are concentrated in a
relatively few persons, groups, or institutions. It is distin-
guished from the spatial phenomenon of nucleation, which
concerns the geographical clustering of activities, populations,
and their physical manifestations (chapter 7). Under this
model, dispersal of population favors low scales and intensi-
ties of ceramic production, carried out in domestic contexts
with relatively few, widely dispersed specialists producing for
highly localized sets of consumers. Such a pattern corresponds
to the Mixtequilla case, as described by Stark (1992:204). As
population becomes more nucleated, as appears to be the
case at Matacapan and Tres Zapotes, closer proximity to larger
sets of consumers encourages the development of larger, more
intensive independent production areas, though in the Gulf
lowlands setting they continue to be situated primarily in
household contexts, and they do not completely replace lower
scales and intensities of production. Centralization of politi-

cal authority, as appears to be evident at Matacapan, may
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further encourage the development of larger, more nucle-
ated, and more intensive modes of nominally independent
production, if elites employ taxation or tribute to extract
some portion of that production for their own use or for
regional distribution or export.

Political factors may have played a much different role
in the development of attached specialization as it relates to
ceramic production in the Gulf lowlands. First, it should be
recalled that none of the wares produced at Tres Zapotes or
- Matacapan were restricted to elites. This contrasts with the
(perhaps more common) cases in which attached specialists
produced luxury or wealth items or weaponry (Costin
1991:11). Nevertheless, elite households do require a supply
of cooking, storage, and service vessels for their own use,
Furthermore, elites have available to them various strategies
for acquiring goods (Hirth 1996). Direct and exclusive con-
trol of the output of attached producers is only one of these.
Elites may also demand some portion of the productive ca-
pacity of independent producers through taxation, tribute,
or patronage, either in kind or in labor (the latter as in the
case of dispersed corvée [Costin 1991:8]). These latter strat-
egies will be more effective under conditions of more cen-
tralized political authority, as suggested above for Matacapan,
while higher degrees of factionalism, such as are inferred for
Tres Zapotes, may favor the support of attached specialists as
a means of ensuring a regular supply of products.

The case of the Mixtequilla represents an apparent chal-
lenge to this portion of the model, because attached special-

ization has not been identified in a setting in which civic-
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ceremonial mound complexes are closely spaced, and, as Stark
observes, “No single formal complex dominates the sur-
rounding landscape as thoroughly as, for example, central
Tikal” (1999:219). The formal mound complex at Cerro de
las Mesas, however, which covers 1.46 km?, including its
northern and southern extensions of Ojochal and Cerro del
Chivo, is much larger than any one of the formal complexes
at Tres Zapotes, and it contrasts much more with the next
largest center at Los Azuzules (0.16 km?) (Stark 1999:213,
215; see also the discussion in chapter 7). Classic period sculp-
ture is also highly concentrated at Cerro de las Mesas. Stirling
found twenty-three monuments there, while only one each
has been reported from the next largest centers at Los
Azuzules and Zapotal (Stark 1999:219, Stirling 1943:31-47).
By contrast, stone sculpture at Tres Zapotes, mainly dating
to the Late and Terminal Formative periods, is much more
evenly distributed. Thus, despite suggestions of factionalism
in the Mixtequilla region, political power appears to have
been more highly centralized in the formal architectural com-
plex at Cerro de las Mesas than in any complex at Ties
Zapotes, which would support the general outlines of the
model presented here. A

NOTES

1. Production area designations are based on alphanumeric field codes for
modern agricultural fields in which they are located. Where more than
one production area was identified within an agricultural field, they are
distinguished by lowercase letters appended to the end of the field des-
ignation (for example, areas A22a and A22b). Production areas may

extend into adjacent fields.
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OBSIDIAN PRODUCTION, CONSUMPTION,
AND DISTRIBUTION AT TRES ZAPOTES

Piecing Together Political Economy

Charles Knigbt

AN IMPORTANT COMPONENT IN OUR UNDERSTANDING OF
THE development and maintenance of sociopolitical in-
equality in Mesoamerica has been identifying the nature
of the production, distribution, and consumption systems
of local and non-local resources (for example, Charlton
1984; Clark 1987; Clark and Parry 1990; Hirth 1996;
Rathje 1971, 1972; Santley 1983, 1984). One resource
widely exchanged in pre-Hispanic Mesoamerica was ob-
sidian, a volcanic glass used for an array of purposes, both
utilitarian and prestige. The inhabitants of the southern
Gulf lowlands of Veracruz (figure 6.1) relied heavily on
imported obsidian throughout the Formative and Classic
periods, because locally available, fine-grained stone was
exceedingly scarce. Source variation in the southern Gulf
lowlands suggests the participation in numerous long-dis-
tance exchange networks throughout Mesoamerica, but
especially with the central Mexican highlands. As a re-
sult, the acquisition of obsidian and control over its pro-
duction, distribution, and consumption may have played
an important role in the development and maintenance
of social, political, and economic differences in the south-
ern Gulf lowlands. In this chapter, I investigate the ob-
sidian assemblage from surface collections at Tres Zapotes,
Veracruz, Mexico, to shed light on the role obsidian may

have had in the local political economy.

Models

Archaeologists have developed numerous models of ancient
economic strategies, focusing either on the production, dis-
tribution, or service sectors of prehistoric economies. Re-
cently Hirth (1996) has stated that these unitary strategy
models fall short in understanding the role of resource mo-

bilization in political economies, because individually they
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do not consider the full array of resource mobilization strat-
egies available to aspiring elites. Instead, it is important that
we recognize the multitude of strategies available to elites,
which crosscut these various sectors of the economy. Hirth
identifies four key principles that underlie the structure of
political economies: accumulation, context, matrix-control,
and ideology. These principles recognize the mix of produc-
tion, distribution, and payment strategies used in the mobi-
lization of resources as being fundamental to the develop-
ment and maintenance of sociopolitical inequality (Hirth
1996:221).

According to Hirth (1996:221-226), the accumulation
principle pertains to the reasons why elites, or aspiring elites,
accumulate strategic resources and the corollary effects of
such accumulation. Implementing resource-accumulation
strategies benefits such individuals by affording them the
wherewithal to improve their ability to attract supporters and
enhance their own power (Hirth 1996:221). The context
principle is based on how and where resources are accumu-
lated, that is, the level at which accumulation takes place,
such as in the individual household or in more special-pur-
pose contexts controlled by the elite. Individual-oriented
accumulation occurs in multiple general-purpose contexts
and predominates where centralized economic leadership is
weakly developed (Hirth 1996:223). Conversely, context-ori-
ented accumulation occurs in special social contexts of pro-
duction or accumulation under the direction of elites. By
defining these contexts at higher levels than individual pro-
duction units, elites increase the number of potential con-
tributors to the system (Hirth 1996:224). The matrix-con-
trol principle concerns the placement of individuals in cen-
trally advantageous positions, which provide those individu-

als with greater influence, direct or indirect, over produc-
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Figure 6.1 Central Mexican obsidian sources and selected sites in the southern Gulf lowlands. lllustration prepared by Charles Knight

tion, exchange, and service activities (Hirth 1996:224). Fi-
nally, the ideology principle identifies the beliefs that justify,
rationalize, and reinforce the existing system of economic
inequality. Economic ideology is particularly concerned with
concepts of ownership, end-usages (for example, long-stand-
ing social obligations), and resource conversions, which al-
low for the development of unbalanced economic relation-
ships (Hirth 1996:225-226).

Two common models of political economy are dubbed
adaptationist and political by Brumfiel and Earle (1987).
While both models focus on the principle of accumulation
in attempting to explain the development of sociopolitical
hierarchies (Hirth 1996:221), the context, ideology, and ma-
trix-control principles also may be incorporated into politi-
cal and adaptationist explanations. These two models, which
encompass Hirth’s four principles, frame the following dis-
cussion on the obsidian economy in the southern Gulf low-
lands at Tres Zapotes.

Briefly, adaptationist models focus on the strategies of
accumulation employed to acquire utilitarian commodities,
which better enable the local population to adapt to their
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environment. Such models hold that individual households
will give up a certain degree of autonomy to align themselves
with those individuals who control the acquisition of these
strategic resources. In exchange, individual households will
receive a secure and steady supply of the needed utilitarian
resource from the individual(s) controlling resource accu-
mulation (Rathje 1971, 1972; Santley 1983, 1984; Service
1962; see also Brumlfiel and Earle 1987).

Different versions of the adaptationist model emphasize
centralized acquisition and distribution of subsistence goods
across microenvironments, centralized facilitation of market
exchange, and management of subsistence production
(Brumfiel and Earle 1987:2). The version most relevant to
the case of obsidian exchange in the southern Gulf lowlands
of Mexico proposes that centralized leadership develops to
facilitate long-distance trade to accumulate non-local goods
and distribute them to the general populace (Rathje 1971,
1972). Under this model, obsidian functions as a utilitarian
good integral to the conduct of everyday activities, and focus
is on the nature and degree of control over the exchange of
the material. This model does not preclude the possibility
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that obsidian served as a prestige good in other parts of
Mesoamerica (for example, Rice 1987a). Neither does it deny
that the establishment of long-distance exchange alliances
by elites to acquire prestige goods may have adaptive func-
tions in times of resource stress (for example, Flannery 1968),
but it emphasizes adaptive benefits to the society over the
political aspirations of elite individuals.

Following an adaptationist model of obsidian accumula-
tion at Tres Zapotes, the matrix-control principle may apply
because certain individuals will control the flow of obsidian
into the region and then distribute it to members of all social
strata, Control over obsidian import may be manifest by the
physical regulation of obsidian into the area by the elite based
at the regional center of Tres Zapotes. In this situation po-
litical and economic power tends to be centralized in the
hands of the few who control the exchange networks, Since
the relevant version of the adaptationist perspective empha-
sizes the control over exchange rather than control over ob-
sidian tool production, tool production may be decentral-
ized and occur in individual households. Specialized produc-
tion, where it occurs, tends to be independent, because spe-
cialists are producing for the commoner population (Earle
1987). As a result the adaptationist perspective is congruent
with individual-oriented accumulation and thus addresses the
context principle. Furthermore, the ideology principle justi-
fies the involvement of elites in the acquisition of the mate-
rial, and its distribution to the populace is justified in the
context of the “moral economy” (Hirth 1996:221-223).

In general, political models focus on the acquisition and
exchange of prestige goods and wealth (which may include
“rare and highly desired subsistence goods” [Brumfiel and
Earle 1987:4]) among elites to reaffirm social and political
standing, as well as between the elite and non-elite to attract
followers, meeting the tenets of the accumulation principle.
The political strategies of wealth accumulation exploited by
the elite accord two primary roles to obsidian prestige goods
(Hirth 1992:22), both congruent with the ideology principle.
The first role would be to legitimize the positions of the elite
as political and economic leaders. In this sense an obsidian
artifact would work as a “badge of authority,” that
“proclaim[s] the rank and status of [its] owner” (Hirth
1992:22). The “badge of authority” has no inherent value;
rather, its value is symbolic and as such is not transferable.
The second role holds that the value of the prestige good is
transferable, making the obsidian prestige good an item of
“wealth,” and therefore exchangeable among elites in a re-
gional settlement system as a means to cement political and
economic ties (Brumfiel 1994:10; Brumfiel and Earle 1987:3).

In a similar vein obsidian prestige goods could be used to
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establish labor pools for projects undertaken by the central
polity (Drennan 1987). In these situations the context prin-
ciple is evoked, since control over the production of obsid-
ian artifacts, such as prismatic blades, would be tightly con-
trolled by the elite who would organize production through
attached specialists. Obviously, elites may also employ the
matrix control principle to manage the production and ex-
change of obsidian prestige items to enhance their social
standing and political power.

In sum, the four principles of political economy are ap-
plicable to the adaptationist and political models of resource
acquisition in the southern Gulf lowlands. Both models fo-
cus on the strategies employed by individuals in attracting
the support of others and in developing social connections,
which then become the basis of socioeconomic power (Hirth
1996:221), While they are often dichotomized in the litera-
ture, the two models are most illuminating when considered
together, as will be illustrated below:

Recent Work

The RATZ project recovered 4154 obsidian artifacts from
1121 3 x 3 m surface collection units (figure 6.2). Obsidian
constituted 99.5% of all chipped-stone materials recovered.
Although Tres Zapotes is located near the immense basalt
stone source of the Tuxtla Mountains, Mark Kruzczynski’s
preliminary analysis of the basalt assemblage collected by
RATZ suggests that this ubiquitous local resource was used
for tasks different from those of obsidian (Pool 1997¢:25—
28). Basalt from the nearby Cerro El Vigfa was used for co-
lossal stone monuments and utilitarian items, such as manos
and metates, but not for fine cutting, slicing, scraping, or carv-
ing implements. The scarcity of non-obsidian materials in
the Tres Zapotes chipped-stone assemblages is not unusual
for this area. Both the Matacapan (Santley 1989a; Santley et
al. 1984; Santley et al. 1997) and Mixtequilla (Heller and
Stark 1998; Stark et al. 1992; Stark and Heller 199 1a) projects
report similar proportions of obsidian in their chipped-stone
assemblages. The local scarcity of chipped-stone alternatives
not only necessitated some form of contact between the
southern Gulf lowlands and the central highlands but also
envalued an otherwise utilitarian commodity at the local level
in the southern Gulf lowlands.

The dominant types of obsidian found in the southern
Gulf lowlands tend to be limited to four sources: Zaragoza-
Oyameles, Guadalupe Victoria, Pico de Orizaba, and Pachuca
(figure 6.1). Obsidians from El Chayal, Otumba, Paredon,
Ucareo, and Zacualtipan have also been recovered in the
southern Gulf Coast but in limited amounts (Cobean et al.
1991; Knight 1999; Stark et al. 1992). The nearest obsidian
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sources to Tres Zapotes are located on the Pico de Orizaba
volcano, approximately 200 km west-northwest of the site
on the Veracruz/Puebla border (figure 6.1). Except for the
Guadalupe Victoria obsidian, the obsidian from the four main
sources was of excellent quality and conducive to prismatic
blade manufacture. Because of frequent inclusions, the use
of Guadalupe Victoria obsidian in core-blade reduction was
less common; instead, it was used primarily for producing
flakes and, to a lesser extent, bifaces.

Methods

Both flake-core technology, which produces usable flakes and
formalized tools such as bifaces, and core-blade technology,
which produces prismatic blades, were represented in the
surface obsidian assemblage at Tres Zapotes. While the pres-
ence of flakes and flake cores suggest flake-core technology,
very few bifaces or unifaces were recovered from the surface
materials. In general, prismatic blades and the debitage re-
sulting from their production dominated. The classification
of obsidian artifact types was based on a technological and
morphological typology developed by Dan Healan and Janet
Kerley at Tula, Hidalgo (Healan, Kerley, and Bey 111 1983),
and later adopted and modified by Kerley and Robert Santley
for the Matacapan project (Santley et al. 1984), by Santley
and Tom Barrett for the Tuxtlas survey (Barrett 1996), and
by myself for the Palo Errado and RATZ projects (Knight
1999; Pool 1997¢:24-25). This typology has been applied
successfully, in one form or another, elsewhere in the Tuxtlas
and surrounding regions (Knight 1999; Pool, Wright and Britt
1993: Santley, Kerley, and Kneebone 1986; Santley, Kerley,
and Barrett 1995; Santley, Arnold, and Barrett 1997). The
typology as it was used here was divided into ninety-one in-
dividual obsidian artifact types, which were lumped into
eleven technological categories based on reduction stage (ap-
pendix A). The artifact types were thereby quantified by stage,
and thus easily attributed to a point along the production-
consumption (and possibly rejuvenation) continuum (figure
6.3). In this scheme, a macrocore, polyhedral core, or fin-
ished prismatic blade is referred to as a commodity, while
the debris resulting from the production of that commodity
is referred to as debitage or waste (Clark 1986; Clark and
Lee 1984).

VISUAL CHARACTERISTICS

In addition to morphology, the obsidian materials were clas-
sified by color: three base colors (black, green, and clear)
and ten subcolors, which refer to secondary colors and tex-
tural characteristics (black, gray, green, bottle clear, clear with
clouds, cloudy, banded, smoky, green-blue, brown, waxy, and
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Figure 6.3 Core-blade reduction sequence. After Santley et al. 1984

mottled black/gray). While the reliance on visual character-
istics for sourcing obsidian artifacts has been criticized be-
cause of the great variety of color and banding within single
sources from elsewhere in Mesoamerica (Sheets 1977), the
categorization by color has been shown to be a useful indica-
tor of obsidian sources in the southern Gulf lowlands (see
Cobean et al. 1991; Santley, Arnold, and Barrett 1997; Stark
et al 1992). In each of these studies trace element analysis
confirmed the initial categorization by visual characteristics.
As a result, visual source analysis in the southern Gulf low-
lands is a quick, inexpensive, and fairly reliable method of
arriving at a general understanding of source material acqui-
sition in the region. Instrumental Neutron Activation Analy-
sis (INAA) of a nonprobablistic sample of ninety-nine obsid-
ian specimens from the hinterland center of Palo Errado
(Knight 1999) was used to identify sources represented in
the Tres Zapotes assemblage according to their visual char-
acteristics, INAA was performed at the University of Mis-
souri Research Reactor (MURR) by Michael Glascock. Since
I analyzed the obsidian from both Palo Errado and Tres
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Table 6.1 Obsidian source categories and colors

SOURCE COLOR-SUBCOLOR N %
Pico de Orizaba (PO) Clear-Clear with Clouds 319 7.6
SUBTOTAL 319 7.6
Guadalupe Victoria (GV) | Clear-Waxy 315 7.6
SUBTOTAL 315 7.6
Pachuca (Pa) Green-Clear 35 0.8
Green-Cloudy 2 0.05
Green-Banded 2 0.05
SUBTOTAL 39 0.9
Zaragoza-Oyameles (Z-O) | Black-Black 1213 29.2
Black-Crey 10 0.2
Black-Banded 348 8.4
Black-Smoky (translucent) 8 0.2
Black-Brown 6 0.1
Clear-Clear 40 1.0
Clear-Cloudy 332 8.0
Clear-Banded 321 7.7
Clear-Smoky (translucent) | 352 8.5
SUBTOTAL 2630 63.3
Mixed-Ucareo (m-U) Black-Cloudy 625 15.0
SUBTOTAL 625 15.0
Mixed-Otumba (m-Ot) Black-Cray, Greenish-Blue| 226 5.4
SUBTOTAL 226 5.4
TOTAL 4154 100.0

Zapotes at the same time, using the same color catego-
ries and criteria, inconsistency in the visual assignments
was minimized.

In the southern Gulf lowlands, most of the chemically
analyzed black and dark gray obsidian has been attributed to
the Zaragoza-Oyameles source complex in Puebla, green
obsidian to the Pachuca source, and clear obsidian to the
Guadalupe Victoria and Pico de Orizaba sources, which lie
near one another on either side of the Puebla-Veracruz bor-
der (Knight 1999; Pool 1997b; Santley, Arnold, and Barrett
1997; Stark et al. 1992). The chronology of obsidian source
exploitation through time in the southern Gulf lowlands has
also been documented. For the most part, clear obsidian
dominates assemblages of the Early and Middle Formative
periods in the southern Gulf lowlands (Cobean et al. 1991;
Heller and Stark 1998; Santley, Arnold, and Barrett 1997;
Stark et al. 1992). The Late Formative period, but especially
the Early and Late Classic periods, witnessed an increased
reliance on black and dark gray obsidian from the Zaragoza-
Oyameles source (Heller and Stark 1998; Santley 1989a;

Santley, Arnold, and Barrett 1997; Stark et al. 1992). In fact,
X-ray fluorescence analysis of obsidian material excavated by
Stirling at Tres Zapotes found that Zaragoza-Oyameles ob-
sidian constituted 93.4% of the obsidian assemblage (Hester,
Jack, and Heizer 1971:97). Finally, at Cerro de las Mesas,
Pico de Orizaba obsidian rises to prominence in the Postclassic
period (Heller and Stark 1998; Stark et al. 1992).

Table 6.1 summarizes the source and color data for Tres
Zapotes. Three color categories, Mixed-Ucareo, Mixed-
Otumba, and Guadalupe Victoria, require special comment.
In the Palo Errado INAA sample, two of twenty pieces of
black-cloudy obsidian were sourced to Ucareo, and the rest
to Zaragoza-Oyameles. Similarly, one of four pieces of black-
gray, greenish-blue obsidian was sourced to Otumba and the
rest to Zaragoza-Oyameles. Therefore, these visual catego-
ries are separated in the current analysis, although it is im-
portant to stress that the presence of Otumba and Ucareo
obsidian has not been confirmed at Tres Zapotes, and most,
if not all, of the pieces assigned to the black-cloudy and black-
gray, greenish-blue categories at Tres Zapotes probably de-
rive from the Zaragoza-Oyameles source. Santley etal. (1997)
found that 39.6% of the obsidian sourced to Guadalupe
Victoria in their INAA sample from the Tuxtlas survey had a
waxy surface texture and that this texture was rare or absent
in other sources. Similar specimens in the Tuxtlas survey
collection indicated to me by Barrett also contained inclu-
sions and dull blue bands. I have therefore assigned clear
obsidians with these secondary characteristics (glossed as
subcolor “waxy” in table 6.1) to the Guadalupe Victoria
source. Other examples of chemically sourced Guadalupe
Victoria obsidian have proven to be difficult to distinguish
from Pico de Orizaba obsidians (Santley et al. 1997; Stark et
al. 1992:229), and those assigned here to Pico de Orizaba
may include some specimens from Guadalupe Victoria. The
visual indeterminacy of these two sources does not invali-
date the results of the study, however, because the two sources

are near to one another geographically.

REDUCTION STACE EXCHANGE AT TRES ZAPOTES

In addition to identifying the variation in source material
exchanged, the type of artifact being exchanged (for example,
quarried material, macrocore, polyhedral core, preform, or
finished tool) was also considered. I refer to this exchange of
specific technological categories as “reduction stage ex-
change.” At Tres Zapotes obsidian from all main color cat-
egories, representing the four major sources, were utilized
in prismatic blade production, albeit to varying degrees. The
proportions of macrodebitage, macrocore reduction debitage,
and polyhedral core reduction debitage for each source are
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Table 6.2 Tres Zapotes obsidian quantities by source and stage (%)

MD** MCR PCR PB BT FC FT BR BF EC UN TOTAL
Gv* 6 (1.9%) 5 (1.6%) (7% 67 (21%) (2%) (10%) 26 (8%) — 2 (0.6%) — 148 (47%) 315 {100%)
PO — 1(0.3%) 47 (15%) 109 (34%) 9(3%) 6%  12(12%) 1(0.3%) _— 134 (42%) 319 (100%)
Pa — — 3(8%) 28 (72%) 5 (13%) — 1 (3%) S _— — 2 (5%) 39 (100%}
70 (1.6%) 9 (1,6%) 370 (14%) 1643 (62%) (2%) 34 (1.3%) (1.3%)  3(0.1%) 7 (0.3%) 10 .04%) 398 (15%) 2630 (100%)
m-U 2(0.3%) 6 (1%} 79 (13%) 373 (60%) 1202%)  13(2%) 8(1%) 1{(0.2%) 1(0.1%) — 130 (21%) 625 (100%)
m-OT 2 (0.9%) — 17{7.5%) 188 (83%) 5 (2.2%) — 2(0.9%) — 1(0.4%) — 11 (5%) 226 (100%)
TOTAL 56 (1.3%) 1(1.3%)  538(12.9%) 2408 (58%)  93(2.2%)  85(2%) (2% 5(0.1%)  11(0.2%) 1(0.02%) 823 (20%) 4154 (100%)

*Sources: GV=Guadalupe Victoria, PO=Pico de Orizaba, Pa=Pachuca, Z-O=Zaragoza-Oyameles, m-U=mixed-Ucareo, m-OT=mixed-Otumba,
**Stages: MD=Macrodebitage, MCR=Macrocore Reduction, PCR=Polyhedral Core Reduction, PB=Prismatic Blades, BR=Bifacial Reduction, FT=Flake
Tools, FC=Flake Core, BT=Blade Tools, Bf=Biface, Ec=Eccentrics, Un=Unidentified flakes.

presented in table 6.2, Figure 6.4 presents the surface distri-
bution of macrodebitage and macrocore reduction debitage
combined. Figure 6.5 presents the distribution for polyhe-
dral core reduction debitage, and figure 6.6 presents the dis-
tribution of prismatic blades.

Core-blade technology was the dominant technology em-
ployed on Pachuca, Zaragoza-Oyameles, mixed-Ucareo, and
mixed-Otumba obsidians, while substantial flake-core tech-
nology was utilized with the Guadalupe Victoria and Pico de
Orizaba obsidians. Only three production indicators of
Pachuca obsidian were recovered: a hinge recovery blade,
blade shatter, and distal blade core. This suggests that at least
some Pachuca obsidian entered the site as prepared polyhe-
dral cores. In contrast, the substantial amount of polyhedral
core reduction debitage (15%), the small proportion of pri-
mary reduction stage material (0.3%), and the large propor-
tion of flakes, flake tools, and flake cores (56%) from the
Pico de Orizaba source at Tres Zapotes suggests that obsid-
ian from this source entered the site as both casual and poly-
hedral cores.

As elsewhere in the southern Gulf lowlands, Guadalupe
Victoria obsidian was used primarily in flake-core produc-
tion, In general, the poor quality and restricted cobble size
of Guadalupe Victoria obsidian does not make it an attrac-
tive option for prismatic blade production on the southern
Gulf coast. Nonetheless, the recovery of macrodebitage and
polyhedral core debitage, in addition to the expected flakes
and flake-core debris, suggests that cobbles of Guadalupe
Victoria obsidian were imported for prismatic blade and ex-
pedient flake production.

The Zaragoza-Oyameles obsidian (and possibly the
visually similar Ucareo and Otumba obsidians) was ex-
changed primarily as prepared polyhedral cores, although
the presence of macroflakes and macroblades, as well as
percussion flakes and blades, point to the import of blocky

macrocores as well.
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Blocky, poorly refined macrocores are not common in
the southern Gulflowlands, as the majority of material would
have been removed at the quarry site (Pastrana 1986). Hester
and his colleagues (1971:81) identified several artifacts in-
dicative of early stage reduction at Tres Zapotes. These arti-
facts included ridge flakes and large “core modification de-
bris” (Hester, Jack, and Heizer 1971:81-83, Fig. 6d, e).
Macrodebitage constituted only 1.3% of the overall surface
obsidian assemblage at Tres Zapotes (n=56), and 1.3%
(n=10) of the surface assemblage at the nearby Early Classic
center of Palo Errado (although only 0.8% [n=21] of the
excavation assemblage at Palo Errado [Knight 1999]). The
proportions of surface macrodebitage at Tres Zapotes and
Palo Errado are similar to the proportion at Matacapan
(Santley 1989a:Fig. 6), suggesting a similar pattern of reduc-
tion stage exchange. In total, fifty-six pieces of macrodebitage
were recovered from the surface of Tres Zapotes, mostly com-
posed of macroflakes but also including macroblades and ridge
blades.

In sum, the Formative to Classic period exchange net-
works that extracted and moved Zaragoza-Oyameles obsid-
ian to the southern Gulf lowlands concentrated on the trans-
port of polyhedral cores. Nonetheless, the presence of
Zaragoza-Oyameles macrodebitage at Tres Zapotes reflects a
level of demand sufficient for block material and macrocores
to sustain the transport of obsidian in an otherwise ineffi-
cient form,

PRODUCTION INTENSITY AND SCALE

Intensity and scale are important parameters to consider in
assessing craft production systems, Different authors have
used these terms variously, however (compare, for example,
Costin 1991:15—19; Pool 1992:278-279; Rice 1987b:186, 190:
Torrence 1986:89). Here I follow Pool (1992:278) in using
scale to refer to gross amounts of inputs (labor, time, capital,

or materials) or outputs (production and by-products). Fol-
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lowing Costin (1991:6), I use intensity to refer more nar-
rowly to the amount of time producers spend on their craft
(see also Pool 1992: 278-289; Rice 1987:190; Torrence
1986:89). Here I divide the continuum of production inten-
sity into three levels: nonspecialized production, part-time
specialization, and full-time specialization. Nonspecialized
production is defined as production for personal or house-
hold consumption, which does not require any specialized
skill. Specialized production, on the other hand, is the pro-
duction of goods for consumption by individuals who are
not members of the producer’s household (following Clark
and Parry 1990).

Because it involves estimates of the amount of time de-
voted to a particular craft, intensity is more difficult to assess
than other aspects of scale. Costin (1991:32) suggests that
evidence for multiple productive activities (for example, food
and lithic production) in a single household is indicative of
part-time production, while a limited range of production
activities probably reflects full or nearly full-time produc-
tion. Such an assessment is difficult, however, with the sur-
face data considered in this chapter.

Production scale, as defined by Pool (1992:278), is more
directly accessible archaeologically, because it encompasses
gross levels of material inputs and outputs. Costin (1991:15,
29), whose definition of scale focuses on the number of pro-
ducers in a production unit and principles of labor recruit-
ment, urges caution in interpreting production scale, because
several variables affecting measurements of scale are seldom
taken into account. For instance, the extent of production
debris across a site does not necessarily correlate with pro-
duction scale. Rather, it may reflect nothing more than varia-
tions in depositional activities at different loci (Costin
1991:29). The fallibility of this correlation seems to increase
as the quantity of production debris under consideration in-
creases. That is, it is more tenuous to make any connection
between high frequencies of production debris and a par-
ticular production scale than it is to do so with small debris
frequencies. As Costin, following Clark (1986:43), states,
“when output is low; it is reasonable to rule out large-scale
facilities” (1991:30). Nonspecialized (low intensity) produc-
tion is expected to be small scale, because the number of
consumers relying on nonspecialized output will be restricted
to the immediate family. In contrast, the number of poten-
tial consumers is not limited for specialized producers, and
therefore the scale of production will be more flexible, oc-
curring along a continuum from small to large. In general,
the relation between craft specialization and production scale
is such that an increase in one will result in an increase in the
other (Clark 1986).
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Figure 6.7 Stem-and-leaf plot of Guadalupe Victoria obsidian
quantities per collection unit. illustration prepared by Charles Knight

Archaeologically, we may reasonably expect that, all else
being equal, increasing levels of scale and intensity should
result in greater amounts of obsidian and higher ratios of
production debitage to finished products within production
loci. To identify the scale of obsidian artifact production at
Tres Zapotes, a stem-and-leaf plot of overall obsidian quan-
tities by source, per collection unit, was made to identify
areas of the site with “unusually high” obsidian concentra-
tions. A stem-and-leaf plot is a simple method of exploring a
batch of numbers to see which cases within the batch group
together (and as such are most similar) and which cases do
not (Drennan 1996). The most significant digits in which
variation occurs are arranged in a vertical “stem,” and the
digits following them for each case are arranged in horizon-
tal “leaves.” The plot may be interpreted in a fashion similar
to a histogram. All surface collection units containing obsid-
ian of a particular source were included in the stem-and-leaf
plot. Unusually high concentrations are defined as those col-
lection units in the stem-and-leaf plots that contain “outside
values,” defined as greater than 1.5 times the interquartile
range from the upper hinge of the distribution. The obsidian
assemblages, which represent these unusually high concen-
trations, were then analyzed in terms of production and con-
sumption proportions.

The frequency distribution for the Guadalupe Victoria
source was single-peaked, suggesting that all cases derive from
a single population of obsidian frequencies (figure 6.7). Al-
though the distribution is positively skewed, collection units
having outside values (22 [10%] of the 216 cases) contained
no more than eight artifacts in a 9 m’ unit, and so do not

appear to represent very high scales of production or
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Stem-and-leaf plot of variable:  Pico de Orizaba, N =226
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Figure 6.8 Stem-and-leaf plot of Pico de Orizaba obsidian
quantities per collection unit. Illustration prepared by Charles
Knight

Stem-and-leaf plot of variable: ~ ZARAGOZA, N = 985

Minimum: 1.00
Lower hinge: 1.00
Median: 2.00
Upper hinge: 4.00
Maximum: 27.00

1 H  00000000000000000000000000000000000000000000000000000000000*
2 M 00000000000000000006000000000000000000000000000000000000000%
3 000000000000000000000600000000000000000000000000000000000000*
4 H  00000000000000000000006000000000000000000000000000000000000*
5 000000000000000000000000000000000000000000000000000000
6 000000000000000000000000000000000000000
7 000000000000000000000000
8 00000000000
* * Qutside Values * *
9 000000000000000
10 0000000000000
1 000000
12 000000
13 000
14 00
15 00
16 00
17 00
18 000
19 0
20 0000
22 0
27 0

Figure 6.9 Stem-and-leaf plot of Zaragoza-Oyameles obsidian
quantities per collection unit. /lfustration prepared by Charles Knight
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consumption. A very similar frequency distribution occurred
with Pico de Orizaba obsidian (figure 6.8). Because both
hinges of the Pico de Orizaba distribution fell at one artifact
per collection, producing an interquartile range of 0, the com-
puter program was unable to calculate a level for outside val-
ues. Because of the similar shapes of their distributions, how-
ever, it is reasonable to apply the same value of 2.5 artifacts
for outside values obtained for the Guadalupe Victoria data
set to the 226 collections with Pico de Orizaba obsidian. Doing
so yields a figure of 10% (23) for cases with outside values.

In both the Pico de Orizaba and Guadalupe Victoria
batches the collections defined as having outside values con-
tained very few prismatic blades, and very little, if any, blade
production debitage. This is not surprising for the Guadalupe
Victoria obsidian, since it was primarily utilized in an expe-
dient flake-core technology. The presence of so much Pico
de Orizaba obsidian debitage unrelated to core-blade reduc-
tion may be explained in two ways. First, this debitage could
reflect an expedient flake technology, suggesting an Early to
Middle Formative period exploitation of this source. This
interpretation is supported by the expedient use of Pico de
Orizaba during the Formative period in the Mixtequilla
(Heller and Stark 1998, Stark et al. 1992) and the Early to
Middle Formative period in the Tuxtlas (Pool 1997b). A sec-
ond explanation is that the unidentified flakes of Pico de
Orizaba obsidian, which constituted 429 of the Pico de
Orizaba assemblage (table 6.2), represented the detritus from
core-blade reduction rather than expedient flake production.
If the latter were the case, though, we would expect the pro-
portion of prismatic blades and unidentified flakes to be simi-
lar for both Pico de Orizaba obsidian and Zaragoza-Oyameles
obsidian, which was used almost entirely for core-blade re-
duction. Proportions presented in table 6.2 indicate that this
was not the case, but rather the proportions of prismatic
blades and unidentified flakes are most similar to the
Guadalupe Victoria proportions, suggesting that the Pico de
Orizaba obsidian assemblage best reflects a flake-core, rather
than a core-blade, technology.

The collection units with Zaragoza-Oyameles obsidian,
on the other hand, exhibited two fairly distinct peaks within
the batch, suggesting that all cases were not related and thus
were not comparable between peaks (figure 6.9). The sec-
ond peak consisted of seventeen collection units with four-
teen to twenty-two Zaragoza-Oyameles obsidian artifacts in
each one. Zaragoza-Oyameles peak 2 obsidian data is sum-
marized in table 6.3, Thirteen of the cases in this second
peak had proportions of production indicators that fell be-
tween 7 and 25%, compared with a figure of 19% for pro-
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Table 6.3 Zaragoza-Oyameles peak 2 reduction stage quantities

UNIT MD MCR PCR PB BT FC FT UN PRODUCTION % TOTAL
N1980 E2040 — — 5 9 — 1 — — 33 15
N2080 E1900 1 —_ 4 14 — — — 3 23 22
N2080 E1920 — — 2 9 1 — — 3 13 15
N2100 E1920 1 — 2 9 1 — — 3 19 16
N2180 E3280 —_ — 2 13 — — — 1 13 16
N2240 E1840 — 2 4 6 1 — — 1 40 15
N2260 E1840 — — 2 11 — —_ — 1 14 14
N2260 E1640 1 2 3 11 — — — — 35 17
N2280 E1460 1 — 2 11 — — —_ 4 17 18
N2480 E1780 — — 4 11 — 1 — 3 21 19
N2650 E2240 1 2 11 — —_— — 1 1 19 16
N2650 E2266 — 1 4 14 — — — 1 25 20
N2800 E2080 — —_ 1 13 — — — — 7 14
N2820 E2060 — — 2 17 1 — — 1 10 21
N2840 E2040 1 1 1 15 — — —_ 2 15 20
N3100 E2400 1 — 8 8 — — — 1 50 18
N3220 E2600 — — 1 11 — — — 2 7 14

*MD=Macrodebitage, MCR=macrocore reduction, PCR=polyhedral core reduction, PB=prismatic blades, BT=blade tools, FC=flake core, FT= flake

tool, UN=unidentified flakes.

duction indicators in the total Zaragoza-Oyameles assem-
blage. Four cases in the second peak, however, exhibited high
proportions of production indicators, falling between 33 and
50% (N1980-E2040, N2240-E 1840, N2260-E1640, and N3100-
E2400). Most of these production indicators relate to poly-
hedral core reduction. Although these cases may represent
relatively greater intensities or larger scales of production,
the overall obsidian assemblages from these two collection
units were not particularly large (n=15 to n=18) (table 6.3),
and prismatic blades constituted large proportions of them
as well (40 and 449, respectively). In fact, all areas of the site
that had Zaragoza-Oyameles production indicators also con-
tained a large proportion, if not a majority, of prismatic blades.
Although postdepositional activities, such as plowing, may
have resulted in the mixing of domestic and production con-
texts, little evidence exists for intensive production of
Zaragoza-Oyameles obsidian for widespread exchange.

As demonstrated in figures 6.4 and 6.5, the distribution
of prismatic blade production indicators was dispersed. The
large majority of production debitage was composed of ob-
sidian from the Zaragoza-Oyameles source. Therefore, dis-
tribution of Zaragoza-Oyameles production indicators coin-
cided with the same areas of the site that contained the high-
est densities of epi-Olmec and Early Classic period ceramic
rims, manos, metates, other groundstone tools, and daub
(see Pool 1997b:Figs. 8, 7, and 11). They also corresponded

in their distribution to ceramic production indicators (see
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Hoag 1997:Fig. 5.3; Hoag chapter 4; Pool 1997¢:Fig. 9). This
suggests that production of Zaragoza—Oyameles prismatic
blades was primarily a dispersed domestic activity during the
Late Formative to Early Classic period.

Obsidian and Its Role

in Resource Accumulation Strategies

To facilitate the comparison of obsidian source and artifact
type between non-elite and elite residential areas of Tres
Zapotes, six circular zones of the site were delineated, each
with a radius of 200 m (figure 6.10). The elite zones included
the formal civic-ceremonial complexes at Groups 1, 2, and 3
and an elite residential district on the heavily modified south-
ern end of Cerro Rabon. The Ranchito Group and the New
Lands area represent non-elite residential zones. Raw counts
of prismatic blades, production indicators, and overall ob-
sidian artifacts from each of these zones are presented in
table 6.4. The collection units within these six zones con-
tained 337 (52%) of the 647 production indicators recov-
ered from the surface of Tres Zapotes,

While each of the delineated zones at Tres Zapotes cov-
ers the same surface area, the intensity with which each zone
was collected varied. Therefore, obsidian quantities per zone
were standardized by dividing the quantity of obsidian per
zone by the number of collection units within that zone, The
standardized quantities and proportions per zone by source

are presented in table 6.5, Group 3 contained over twice as
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Figure 6.10 Delineated elite and non-elite zones of Tres Zapotes. /llustration prepared by Charles Knight. Base map prepared by
Michael A. Ohnersorgen and Christopher A. Pool
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Table 6.4 Raw counts of prismatic blades, production indicators, and overall obsidian artifacts from each locus

GROUP 1 GROUP 2 GROUP 3 CERRO RABON RANCHITO NEW LANDS

19 UNITS 46 UNITS 67 UNITS 30 UNITS 120 UNITS 137 UNITS
SOURCE | #pb #pr #ob| #pb #pr #ob | #pb #pr #ob #pb #pr #ob | #pb #pr #ob | #pb #pr #ob TOTAL
PO 0 0 2 5 4 17 17 6 28 4 1 10 7 6 37 29 4 43 137
GV 0 2 7 2 2 22 8 6 23 1 0 2 16 4 60 9 3 22 136
Pa 2 0 2 2 0 3 6 1 9 1 0 2 0 4 1 7 23
Z-O 8 1 20| 36 13 78 | 113 63 213 49 7 72 234 75 404 369 82 502 1289
m-U 0 0 3 10 2 18 25 7 46 10 4 17 54 17 104 79 13 117 305
m-Ot 1 1 1 3 0 3 8 4 14 6 4 13 24 3 29 47 1 51 111
TOTAL 35 141 333 116 634 742 2001

#pb = quantity of prismatic blades from zone; #pr =

quantity of production indicators from zone; #ob =

total quantity of obsidian artifacts from zone

Table 6.5 Standardized quantities of production indicators per collection by source and zone

GROUP 1 GROUP 2 GROUP 3 CERRO RABON RANCHITO NEW LANDS

19 UNITS 46 UNITS 67 UNITS 30 UNITS 120 UNITS 137 UNITS
SOURCE #ob/unit (%) #ob/unit (%) #ob/unit (%) #ob/unit (%) #ob/unit (%) #ob/unit (%)
PO 0.09 (19%) 0.09 (7%) 0.03 (7%) 0.05 (6%) 0.03 (4%)
GV (50%) 0.04 (8%) 0.09 (7%) 0.03 (4%) 0.02 (3%)
Pa 0.01 (1%) 0.01 (1%)
-0 0.05 (25%) 0.3 (64%) ( 2%) 2 (47%) (74%) (80%)
m-U 0.04 (8%) (8%) 1 (23%) 0.1 (12%) 0.09 (12%)
m-0 0.05 (25%) 0.06 (5%) 0.1 (23%) 0.03 (4%) 0.01 (1%)
TOTAL (100%) 0.47 (100%) 1.25 (100%) 0.43 (100%) 0.81 (100%) 0.75 (100%)

#ob = total quantity of obsidian artifacts from zone

many production indicators per unit as the other elite zones,
It also contained almost twice as many production indica-
tors as the two non-elite residential groups. The fact that
prismatic blade production occurred in the non-elite New
Lands and Ranchito Groups, however, indicates that special-
ized knowledge of prismatic blade production was not re-
stricted to the elite. Indeed, including residential areas that
are not among the zones discussed here, over 80% of all pro-
duction indicators occurred in non-elite contexts, Nonethe-
less, the significant amount of production debitage occur-
ring in Mound Group 3 indicates that there was a concentra-
tion of prismatic blade production in this elite zone, which
warrants investigation through excavation,

In general, production indicators of Guadalupe Victoria,
Pico de Orizaba, and Zaragoza-Oyameles obsidians were not
differentiated between zones, Production indicators made
of Pachuca obsidian were restricted to the Group 3 and New
Lands zones, but each contained only one production indi-

cator for this source.
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Consumption

In addition to raw obsidian quantities and type, the degree
of non-elite access to obsidian should be illustrated through
the proportion of prismatic blades exhibiting edge retouch
(see Lesure 1995:203; Santley 1989a:143). The assumption
can be summarized as follows: “As the conservation of lithic
raw material becomes an increasingly important consider-
ation, reduction and resharpening techniques capable of con-
serving material to greater degrees will be adopted” (Hayden
1989:8). Therefore, if the elite were restricting access to pris-
matic blades it may be assumed that a greater pi‘oportion of
retouch on existing blades would occur among the non-elite
in order to stretch out their resource. Consequently, obsid-
jan should be expected in greater quantities and with less
edge retouch from elite areas of the site if it conferred some
prestige advantage to those in power. Edge resharpening at
Tres Zapotes was identified through macroscopic observa-
tions. Here I distinguish edge resharpening from steeper re-

touch to produce a scraper or backed blade; scrapers were
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Table 6.6 Retouched and nonretouched prismatic blades

ZONE RETOUCH  NO RETOUCH TOTAL % RETOUCH
Group 1 2 9 1 18
Group 2 8 50 58 14
Group 3 24 153 177 14
Cerro Rabon 9 62 71 15
Ranchito 33 302 335 10
New Lands 60 477 538 11

Table 6.7 Standardized quantities of total obsidian artifacts per collection unit by source and zone

GROUP 1 GROUP 2 GROUP 3 CERRO RABON NEW LANDS RANCHITO

19 UNITS 46 UNITS 67 UNITS 30 UNITS 137 UNITS 120 UNITS
Clear .5 (26%) .9 (28%) .8 (16%) A4 (10%) 5 (9%) .8 (15%)
Zaragoza-Oyameles | 1.1 (57%) 1.7 (54%) 3.2 (64%) 2.4 (62%) 3.7 (67%) 3.4 (64%)
Mixed 2 (11%) 5 (16%) .9 (18%) 1.0 (26%) 1.2 (22%) 1.1 (21%)
Pachuca 1 (6%) 06 (2%) 1 (2%) 1 (2%) T (2%) 0.0
TOTAL 1.8 (100%) 3.1 (100%) 4,9 (100%) 3.8 (100%) 5.5 (100%) 5.3 (100%)

identified separately in the analysis, and backed blades were
absent from the surface assemblage.

Retouched and nonretouched prismatic blades were re-
covered in both elite and non-elite zones, although
nonretouched blades dominated those assemblages (table
6.6). Importantly, frequencies of prismatic blades with re-
touch were greater in elite contexts (14 to 18%) than non-
elite zones (10 to 11%), contrary to the expected pattern if
elites had greater access to this resource. The frequency of
retouch was even lower for flakes. Only three retouched flakes
were recovered: two from the Ranchito Group and one from
Mound Group 2. Therefore, it appears that access to new
prismatic blades and flakes, and therefore fresh cutting edges,
was not restricted by elites.

Obsidian source distributions were also investigated to
identify differential access to obsidian. At this stage of the
analysis, I lumped together clear obsidian from the Pico de
Orizaba and Guadalupe Victoria sources and black obsidian
from the mixed-Ucareo and mixed-Otumba categories to
provide adequate cell counts for chi-square analysis (see
Drennan 1996:197). Standardized quantities and proportions
of the combined source categories in each zone are presented
in table 6.7. The infrequent green Pachuca obsidian is in-
cluded in table 6.7 for comparison but was omitted from the
chi-square analysis.

Inspection of table 6.7 suggests some interesting pat-
terns in the data. Mound Groups 1 and 2 contain higher
proportions of clear obsidian and lower proportions of
Zaragoza-Oyameles and mixed obsidian classes than do other
zones. Standardized quantities of Zaragoza-Oyameles and
mixed obsidian are also lower in Groups 1 and 2, but quan-

tities of clear obsidian per unit are about the same for other
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zones. Among the remaining zones, Group 3 and the Ranchito
Group have markedly higher proportions and standardized
quantities of clear obsidian than do the New Lands and Cerro
Rabon zones. Although these patterns suggest significant
variation in resource utilization among zones, they crosscut
elite versus non-elite distinctions, implying that factors other
than social class are responsible.

To obtain a detailed picture of the significance of varia-
tion in obsidian source utilization, chi-square tests of inde-
pendence were performed between pairs of zones (table 6.8).
For these tests, raw counts of clear, Zaragoza-Oyameles, and
mixed categories were used, and Pachuca obsidian was omit-
ted. The results of the tests indicate that frequencies of dif-
ferent obsidians in the non-elite residential New Lands zone
are significantly different from those in the three elite civic-
ceremonial zones (Groups 1, 2, and 3) but not the Cerro
Rabon elite residential district. On the other hand, the non-
elite residential Ranchito Group is significantly different from
Group 2, but not from the other elite zones. Significant dif-
ferences also occur within social class categories, between
the elite Group 2 and Group 3 and Cerro Rabon, and be-
tween the New Lands zone and the Ranchito Group. There-
fore, no clear-cut patterns of elite vs. non-elite use of obsid-
ian sources—supporting a political or adaptationist argu-
ment—are apparent. Instead, the results suggest a more com-
plex system of obsidian production and consumption, as well
as the influence of variables other than status, such as chro-
nological variation.

A factor analysis of obsidian source quantities per col-
lection zone, using rotated loadings, identified cleavages be-
tween zones (figure 6.11). As in table 6.8 above, sources were

grouped into clear, mixed, and Zaragoza-Oyameles catego-
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Table 6.8 Results of %? tests of unstandardized obsidian source quantities between zones

MOUND GROUP 1 MOUND GROUP 2 MOUND GROUP 3 NEW LANDS RANCHITO
MOUND GROUP 2 X2 = .26
p>.5
MOUND GROUP 3 X =3.27
2>p>.1 xr= 9.64
01>p>.001
NEW LANDS 2= 14.1
p <.001 ¥ = 41.9
p <.001 ¥ = 11,94
.01>p>.001
RANCHITO GROUP ¥2 = 4.07 '
2>p>.1 %2 = 13.55
.01>p>.001 x> = .83
p>.5 ¥ =13.66
.01>p>.001
CERRO RABON ¥t =7.4
S5>p>.2 x? = 13.98
.01>p>.001 x’=4.16
2>p>.1 x>=1.35
p>5 x? = 2.82
S>p>.2
Table 6.9 Results of %2 tests of flake and blade quantities between zones
SECTOR  ZONE MOUND GROUP 1 MOUND GROUP 2 RANCHITO MOUND GROUP 3 NEW LANDS
SW SW SW NE NE
SW MOUND GROUP 1
SW MOUND GROUP 2 x* =179
2>p>1
SW RANCHITO X2 =67
.01>p>.001 x? =93
.01>p>.001
NE MOUND GROUP 3 x: =17.71
p <.001 x* =239
p <.001 ¥t =119
p <.001
NE NEW LANDS x? = 30.4
p <.001 x? = 55.7
p <.001 ¥ =45
p <.001 x2 =22
2>p>.1
NE CERRO RABON x> =107
.01>p>.001 x2 =112
p <.001 v =28
1>p>05 X! = .58
S5>p>.2 x* =39
.05>p>.,02

ries. In a plot of factors | and 2, which explain more than
99% of the variance in the data set, Groups | and 2 grouped
together, as did the New Lands and Cerro Rabon, and Group
3 and the Ranchito Group, paralleling the pattern suggested
in table 6.7, The greatest cleavage occurred between Groups

I and 2 and all the other zones. These groupings appear to
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result from the high proportions of Zaragoza-Oyameles ob-
sidian in the northeastern section of the site and the rela-
tively high proportions of clear obsidian in the Groups 1 and
2.

As discussed earlier, the use of obsidian from the

Zaragoza-Oyameles and the clear sources in the southern
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Figure 6.11 Factor analysis results of zone comparison based on
obsidian source composition. Hllustration prepared by Charles Knight

Gulflowlands varies through time, corresponding to a change
in reduction technology. If the spatial differences of obsidian
sources identified above are, in fact, the results of different
proportions of these two obsidian types (clear vs. black), we
should expect to see differences in reduction technology (flake
vs. prismatic blade) between the zones of the northeast sec-
tor and those from the southwest sector. Unidentified flake
and prismatic blade proportions from each zone do indicate
corresponding differences in technology. In the southwest
sector, percentages of unidentified flakes ranged from 24 to

40%, while in the northeastern sector zones, percentages of
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unidentified flakes varied from 12 to 18%. Percentages of
prismatic blades varied from 3 to 53% in the southwest sec-
tor and from 53 to 73% in the northeast sector. A chi-square
test of independence for frequencies of flakes and blades in
the two sectors indicates that this difference is significant
(table 6.9; chi square=17.87, d.f =1, p<0.001).

Based on surface ceramic evidence, associated sculpture,
and sequences excavated by Stirling, Pool (chapter 7) argues
that the occupation of mound Groups 1, 2, 3, and Cerro
Rabon was contemporaneous during the Terminal Forma-
tive and Early Classic periods. This would explain the differ-
ences in obsidian source distribution. The widespread dis-
tribution of Zaragoza-Oyameles obsidian and prismatic blade
technology across the site accords well with occupational
contemporaneity during the Terminal Formative period and
onwards, The Olmec phase or Middle Formative period oc-
cupation at Tres Zapotes occurs at several loci, the largest
being centered on the terraces near mound Group 2 and the
Ranchito Group, covering approximately 80 ha (Pool 1999;
Pool chapter 7). Several smaller loci, or “villages,” smaller
than 15 ha dating to this Olmec phase are scattered about
the site (Pool 1999). The larger proportion of flakes and clear
obsidian from Mound Groups 1 and 2 most likely reflects
this large Middle Formative period occupation.

Prismatic blade proportions in the Ranchito Group are
the same as for Mound Group 3, and in fact these two clus-
ter in the factor analysis, based on source composition. At
the same time the Ranchito Group also contained a fairly
large proportion of flakes and clear obsidian. This, along with
the large amount of surface material (Pool 1999), suggests
that the Ranchito Group was a centrally occupied area
throughout the majority of site occupation.

The heavy reliance on Zaragoza-Oyameles obsidian, and
its surface distribution over most of the site, corresponds to
its widespread use in the southern Gulflowlands throughout
the Late Formative and Classic periods. As a result the sur-
face distribution of Zaragoza-Oyameles at Tres Zapotes cor-
relates strongly with the surface distribution of all other ob-
sidian sources, except Pachuca. The distribution of Pachuca
obsidian does not correspond well with the surface distribu-
tion of any of the other sources either, although the sample
size of Pachuca obsidian was very small (n=39), which may
have exaggerated these differences. Nonetheless, the distri-
bution of Pachuca does differ significantly from other low
frequency sources. For instance, very little Pico de Orizaba
or Guadalupe Victoria obsidian was recovered east of the
Arroyo Hueyapan, the area in which the highest proportions
per collection unit of Pachuca obsidian were located. In con-
trast, no Pachuca obsidian was recovered from the Ranchito
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group, the area with the most obsidian from all the other
sources, plus the highest frequencies of domestic refuse at
the site. Pachuca obsidian was recovered from all main mound
groups, plus the non-elite, residential New Lands area in the
north. The great majority of the green Pachuca obsidian,
though, is associated with mounded, elite plaza groups.
The production and distribution of Pachuca obsidian is
known to have been under the control of the Teotihuacan
elite during the Early/Middle Classic period (Charlton 1984,
Santley 1983). The concentration of Pachuca obsidian tools
and debitage at Mound Group 3 may reflect the direct or
indirect (via Matacapan) participation of the Tres Zapotes
elite in exchange networks with the central Mexican state of
Teotihuacan during the Early Classic period, an association
that may have cultivated some form of higher social stand-
ing. In addition the green color of Pachuca obsidian may
have been ideologically charged and thus would have made it
a sought after commodity for elite ritual (Stark et al.
1992:234). Whether or not this production was attached to
the elite or was the result of elite household production at
Tres Zapotes cannot be discerned from the surface obsidian
materials alone. The low intensity of obsidian production at
the site in general does not lend support to its specialized

production at high levels.

Conclusions

Patterns of obsidian production and consumption at Tres
Zapotes have been shown to address the four basic principles
of political economy as outlined by Hirth (1996) and were
incorporated into two main models of resource mobiliza-
tion. The principle of accumulation, which is concerned with
the strategies employed by individuals to acquire more re-
sources to attract potential supporters, was an integral as-
pect in identifying how obsidian may have been used in the
establishment of such supportive social networks, and thus
developing sociopolitical inequality.

The context of obsidian tool mobilization, based on the
intensity and scale of prismatic blade production at Tres
Zapotes, did not meet the expectations for the political model.
Specialized blade production was not restricted in its surface
distribution. Three collection units were identified as sug-
gesting specialized blade production but occurred in both
non-elite and elite zones of the site. The intensity of special-
ized production was, at best, part-time; no area of the site
contained surface obsidian densities even remotely close to
what would be expected of full-time blade production. As a
result the surface data at Tres Zapotes fits Hirth’s (1996)
description of an “individually oriented accumulation sys-

tem,” where blade production occurs at the level of the house-
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hold, most likely for household consumption and limited
exchange.

Access to obsidian does not appear to have afforded any
greater ideological, economic, or political leverage to any spe-
cific individual, because obsidian was not restricted in its dis-
tribution. In fact, the only qualitative differences in the dis-
tribution of obsidian at Tres Zapotes resulted from the site’s
occupation chronology rather than from issues of accessibil-
ity. Obsidian from the Guadalupe Victoria and Pico de Orizaba
sources were concentrated in the southwestern sector of the
site, the area with the greatest Early and Middle Formative
occupation. These two obsidian sources were also utilized to
a greater degree than other obsidian sources in flake tech-
nology and were not as prevalent in prismatic blade technol-
ogy as other sources were, On the other hand, prismatic blades
made from the Zaragoza-Oyameles obsidian source and ob-
sidian from both mixed categories were more prevalent in
the northeastern sector of the site, which contained a more
widespread Early Classic occupation. This distribution ac-
cords well with the general chronology of source exploita-
tion and reduction technology utilized in the southern Gulf
lowlands. The Ranchito Group is the exception, as it con-
tained high proportions of debitage and tools of both flake
and blade technologies from clear and black obsidians, re-
flecting its role as a central area of occupation throughout
the history of Tres Zapotes.

Small quantities of green Pachuca obsidian tended to be
concentrated in elite zones like Mound Group 3, which also
contained one production indicator for this source. Consid-
ering that the long distance distribution of Pachuca obsidian
is thought to have been under the control of the Teotihuacan
elite (Santley 1989a), itis possible that the presence of Pachuca
obsidian at Tres Zapotes suggests participation by the Tres
Zapotes elite in long-distance exchange either directly with
Teotihuacan or indirectly through Teotihuacan enclaves like
Matacapan (Santley 1989a). While Pachuca obsidian may have
brought some ritual significance to its users because of its
association with Teotihuacan and its green color, it does not
seem to have played any significant role in the development
of sociopolitical control. Nonetheless, this aspect of the Tres
Zapotes obsidian economy may be best explained in terms
of the political model; the production of Pachuca obsidian
prismatic blades was associated with elite practices in the
civic-ceremonial loci, such as Group 3.

In sum, neither the political nor the adaptationist per-
spective alone appears adequate to explain the distribution
of obsidian tool production and consumption at Tres Zapotes.
During the Classic period, green obsidian from the Pachuca
source associated with Teotihuacan may have functioned as a
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prestige or wealth good whose accumulation, conversion, and
distribution was controlled by elites. The vast majority of obsid-
ian artifacts in all periods, however, was produced and consumed
in non-elite residential contexts. Though this pattern of wide
access provides some support for an adaptationist model, there
is little evidence for greater association of unusual quantities of
obsidian with elite contexts, as might be expected if elites were
bulking obsidian for distribution to the populace at large. In

other words, with the temporally restricted exception of small

quantities of Pachuca obsidian, the current evidence for exten-
sive elite involvement in the obsidian economy is very weak,
Thus obsidian production and procurement does not appear to
have played a prominent role in the development and mainte-
nance of sociopolitical inequality at Tres Zapotes. In this regard,
the theoretical dichotomy produced by the adaptationist and
political models is insufficient in explaining patterns of obsidian

production and consumption in this part of the southern

Gulf lowlands.

Appendix A: Technology Classes of Obsidian Artifacts, 1998 Analysis

CODE DESCRIPTION REDUCTION STAGE

3 Percussion blades: whole Macrocore reduction

5 . Percussion blades: proximal Macrocore reduction

7 Percussion blades: medial Macrocore reduction

9 Percussion blades: distal Macrocore reduction
10.1 Macroblades: whole Macrodebitage

10.2 Macroblades: proximal Macrodebitage

10.3 Macroblades: medial Macrodebitage

10.4 Macroblades: distal Macrodebitage

11 lrregular pressure blades: whole Prismatic blades

13 Irregular pressure blades: proximal Prismatic blades

15 Irregular pressure blades: medial Prismatic blades

17 Irregular pressure blades: distal Prismatic blades

19 Prismatic pressure blades: whole Prismatic blades

21 Prismatic pressure blades: proximal Prismatic blades

23 Prismatic pressure blades: medial Prismatic blades

25 Prismatic pressure blades: distal Prismatic blades

27 Ridge blade: primary Polyhedral core reduction
29 Ricge blade: secondary Polyhedral core reduction
27.1 Ridge blade - no cortex Polyhedral core reduction
31 Decortication flakes: primary Macrodebitage

33 Decortication flakes: secondary Macrodebitage

35 Platform trimming/faceting flakes (ppf) Polyhedral core reduction
37 Platform trimming/faceting flakes: probable Polyhedral core reduction
39 Core trimming flakes (face of core) Polyhedral core reduction
41 Thinning flakes Biface reduction

43 Unidentified flakes with platforms Flake tools

43.1 Unidentified flakes with platforms: with cortex Flake tools

45 Unidentified flakes without platforms Flake tools

47 Manufacturing error flakes Polyhedral core reduction
47.1 Hinge recovery blades Polyhedral core reduction
49 Pressure blade cores: whole Polyhedral core reduction
51 Pressure blade cores: proximal Polyhedral core reduction
53 Pressure blade cores: medial Polyhedral core reduction
55 Pressure blade cores: distal Polyhedral core reduction
57 Core truncation/section flakes Polyhedral core reduction
59 Chunks Flake cores

61 Stemmed blades Blade tools

63 Large blade/flakes with lateral uni-flaking Flake tools

65 Bifacially flaked flakes Flake tools

67 Bifaces Bifaces

69 Core rims: transversely struck off Polyhedral core reduction
69.1 Core rims: not transversely struck off Polyhedral core reduction
71 Core face flakes: transversely struck off Polyhedral core reduction
73 Unidentified blades Blade tools

75 Plunging blades Polyhedral core reduction

continued
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CODE DESCRIPTION REDUCTION STAGE

77 Eraillure flakes Polyhedral core reduction
79 Bipolar flakes Polyhedral core reduction
81 Blades retouched to points Blade tools

83 Projectile points Flake tools

87 Unifaces Bifaces

89 Flake cores: casual Flake cores

91 Ribbon blades Blade tools

93 Initial series blades: whole Polyhedral core reduction
93.1 Initial series blades: proximal Polyhedral core reduction
95 Indirect percussion flakes Flake tools

97 Platforms removed in manufacturing error Polyhedral core reduction
99 Blade shatter Polyhedral core reduction
101 Notched blades Blade tools

103 Stemmed points: bifacially flaked flake Flake tools

105 Pressure flakes Blade tools

107 Macrocore platform flakes Macrodebitage

109 Notching/retouching flakes Flake tools

111 Percussion microblades Blade tools

113.1 Macroflakes: whole Macrodebitage

113.2 Macroflakes: proximal Macrodebitage

113.3 Macroflakes: fragment Macrodebitage

115 Microblade cores Polyhedral core reduction
117 Eccentrics —

119 Biface hinge removals Flake tools

121 Needle blades: bifacially retouched Blade tools

123 Macrocores Macrodebitage

125 Core rims from distals Polyhedral core reduction
127 Alternate flakes Flake tools

129 Blade eccentrics: bilobal and trilobal Blade tools

131 Longitudinal blade core fragments Polyhedral core reduction
135 Other e

136 Percussion flake: whole Macrocore reduction

137 Percussion flake: proximal Macrocore reduction

138 Percussion flake: fragment Macrocore reduction

141 Bifacial Reduction Flake Bifaces

150 Unidentified flake Undetermined

150.1 Unidentified flake: fragment Undetermined

152 Rejuvenated core blades: proximal Polyhedral core reduction
152.1 Rejuvenated core blades: whole Polyhedral core reduction
153 Platform overhang flake Polyhedral core reduction
156 Tongued flakes Polyhedral core reduction
157 Lateral rejuvenation flakes Polyhedral core reduction
158 Distal rejuvenation flake: core bottom Polyhedral core reduction
160 Rejuvenation flake Polyhedral core reduction
161 Rejuvenation blade Polyhedral core reduction
162 Wedge Polyhedral core reduction

89
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CENTERS AND PERIPHERIES

Urbanization and Political Economy at Tres Zapotes

Chn'stopher A. Pool

AS DOCUMENTED IN THE OTHER CHAPTERS OF THIS VOLUME,
the RATZ project has produced a large body of survey data
on settlement and craft production at Tres Zapotes. In this
concluding chapter, I draw on these studies to discuss the
political and economic processes that may have fostered the
particular form of urbanism expressed during the Late to
Terminal Formative apogee of the site.

The nature of lowland urbanism is a long-standing prob-
lem in Mesoamerican research. Although most of us have
moved beyond debates over whether or not lowland centers
were truly urban, the processes that produced variations in
the size and form of lowland centers remain poorly under-
stood. Moreover, the fact that the bulk of research on the
organization of lowland centers has been carried out in the
larger sites of the Maya lowlands suggests that we have still
not thoroughly sampled the range of variation that may have
existed in lowland urbanism.

The southern Gulflowlands of Veracruz and Tabasco con-
stitute the second largest lowland region in Mesoamerica,
exceeded only by the vast Maya lowlands. Several large sites
in the southern Gulflowlands clearly fit a broad definition of
the urban center as a place in which a variety of integrative
institutions and activities are centralized and which both
serves and is served by a hinterland from which it is differ-
entiated in size and population density (Blanton 1978; Fox
1977; Sanders and Webster 1988; Wirth 1938). These sites
differ from large Maya urban centers in the scale, plan, and
construction of their formal architecture, which is usually
smaller, less concentrated, and built of earth and clay. While
these contrasts have been recognized for the better part of a
century, only since 1982 have surveys and systematic surface
collection programs revealed the relationship between for-
mal architecture and residential occupation at centers like
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Cerro de las Mesas, Matacapan, and San Lorenzo (Cyphers
1997; Santley, Ortiz, and Pool 1987; Stark 1991, 1999;
Symonds and Lunagomez 1997). These recent data indicate
that, in addition to offering a contrast to Maya urbanism, the
southern Gulf lowlands encompass considerable variation in
size, form, and organization among themselves.

Of all the concepts employed in settlement archaeology,
perhaps the most pervasive is that of the center and its
complement, the periphery. In Mesoamerica, these concepts
have structured much of our analysis at scales ranging from
intrasite to supraregional levels. In the Maya lowlands, for
example, the term center has been applied at the intrasite
level to “aggregates and nucleated arrangements of pyramids,
big platforms, palaces, and other buildings that were the foci
of Maya political and religious life” (Willey 1981:391; com-
pare Haviland 1981). At the same time, center (often modi-
fied by adjectives such as urban or ceremonial) has been used
as a neutral term lacking some of the connotations of city to
refer to sites that occupy the upper levels of regional central
place hierarchies and that both serve and exploit their sur-
rounding hinterlands. In addition, we have recently seen sev-
eral applications of core-periphery models at the
supraregjonal scale, including world systems theory (for ex-
ample, Blanton and Feinman 1984; Chase-Dunn and Hall
1992; Santley and Alexander 1992, 1996; Schortman and
Urban 1987, 1992).

I do not intend to argue that center-periphery patterns
of organization are figments of our imagination; there is more
than ample empirical evidence and theoretical justification
for their existence. Invariably, however, center-periphery
models invoke specific assumptions about the organization
of economic and political hierarchies in space; I can think of

no example where the periphery is believed to have



controlled the center, ;loreover,

ter-periphery models at different organizational scales re-

the pervasiveness of cen-
flects to some degree our expectation that social, political,
and economic hierarchies tend to coincide spatially and or-
ganizationally. Indeed, when dealing with complex societies
we are so conditioned to thinking in terms of centers and
peripheries that we often find it difficult to accommodate
settlements and settlement systems that do not square with
our expectations (for example, Chase 1986; Crumley 1979,
1995; Stark 1999),

At Tres Zapotes, distributions of habitational remains,
craft production loci, and formal architecture challenge the
center-periphery model for intrasite organization, Here I use
an approach based in the concept of “bundled continua of
variation” (de Montmollin 1989; White 1995) to interpret
settlement pattern data from Tres Zapotes. I am particularly
concerned with assessing settlement patterns along two con-
tinua of variation: nucleation and centralization, Nucleation
is essentially a spatial phenomenon, referring to the geo-
graphical clustering of populations, activities, and their physi-
cal manifestations. In contrast, centralization is an organiza-
tional phenomenon whereby authority, power, and responsi-
bility for providing services are concentrated in the hands of
a relatively few persons, groups, and/or institutions, By ana-
lytically decoupling these interacting processes we can achieve
greater precision in our characterization of ancient urban-
ism and greater insight into the processes responsible for its
variability.

Population nucleation, usually operationalized as the den-
sity of population residing within a settlement (“residential
density” in Drennan’s [1988] terminology), is widely recog-
nized as an important variable in urban settlement. Indeed,
some have employed it as one of two key quantitative vari-
ables for defining urbanism (the other being overall popula-
tion size) (for example, Sanders and Price 1968:47). The ra-
tionale for this position is that, in the absence of efficient
modes of transportation, craftspeople and merchants need
to be close to markets (Sanders and Price 1968:46). Today,
functional criteria tend to be favored for defining urban cen-
ters, and Drennan (1988) has pointed out that relatively small,
nonurban settlements in Formative Mesoamerica often had
higher residential densities than later urban centers, Never-
theless, nucleation of population remains a significant di-
mension for characterizing variation in urban forms. In the
Mesoamerican case, this variation is often recognized in the
contrast between nucleated highland centers and more dis-
persed lowland centers, as well as variation within lowland
settlement patterns (for example, Sanders and Price 1968:165;
Sanders and Webster 1988; Stark 1999).
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The centra[i!ation of administrative, economic, and re-
ligious functions is a second, and arguably more important,
variable in the development of urbanism. The physical mani-
festations of centralization include the buildings and other
facilities utilized and the distinctive residues produced by
participants in these integrative functions. At the intrasite
level, the concepts of nucleation and centralization may co-
incide in that greater degrees of control may be facilitated by
spatial nucleation of formal architecture (temples, palaces,
plazas, and so forth) and craft production loci. Because cen-
tralization also implies the servicing of broader segments of
the population and greater control over resources, however,
under higher levels of centralization facilities should not only
be concentrated but also much larger than functionally simi-
lar facilities in less centralized societies.

Late to Terminal Formative

Settlement Organization

In chapter 2, Michael Ohnersorgen and I outlined the
growth of Tres Zapotes from the Middle Formative pe-
riod to the Late Formative period and its decline in the
Classic period. In this chapter I focus in greater detail on
the organization of settlement and craft production dur-
ing the site’s apogee, broadly defined as corresponding
to the Hueyapan and Nextepetl phases of the Late and
Terminal Formative periods.

RESIDENTIAL SETTLEMENT

In combination, the surface and subsurface distributions of
low mounds and intervening areas of nonmounded occupa-
tion associated with diagnostic ceramics of the Hueyapan and
Nextepetl phases indicate a concentric pattern of residential
occupation during the site’s apogee (figure 7.1). Total sur-
face ceramic densities, largely attributable to these phases,
often exceed 20 sherds per m” in a residential core covering
180 ha. In the surrounding 325 ha of less intensive occupa-
tion sherd densities rarely surpass 10 sherds per m* (com-
pare figures 2,10, 7.1). Hueyapan phase ceramic densities in
auger tests on the alluvial plain lend further support to this
concentric pattern, which was modified somewhat with the
Nextepetl phase abandonment of portions of the floodplain
(figures 2.14, 3.10) (chapter 3).

Comparison of surface sherd densities with surveys con-
ducted at Matacapan and at Cerro de las Mesas suggests that
the residential core at Tres Zapotes exhibits unusually inten-
sive occupation for the southern Gulf lowlands. The average
systematic transect collection from the 1995 survey, which
encompasses the residential core of Tres Zapotes, had a sherd
density of 11.84 per m’. The 1996 survey, which covered the
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eastern periphery, averaged 3.3 sherds per m*. In contrast, a
similar surface collection strategy at Matacapan yielded aver-
age sherd densities of 3 to 4 sherds per m’, equivalent to
densities in the peripheral zone of Tres Zapotes (Santley et
al. 1984:14; Santley and Ortiz 1985:3). At Cerro de las Mesas
only rim sherds from mounds and artifact concentrations
were collected. Rim sherd densities on the Cerro de las Me-
sas mounds averaged 0.37 per m’, about one-third the aver-
age of 1.2 rim sherds per m” from mounds and concentra-
tions at ‘Tres Zapotes (Stark and Heller 1991a:6). The con-
trasts in sherd densities are all the more impressive when
one considers that recent deposition in the alluvial plain and
widespread use of terraces for pasture should, if anything,

lower average surface densities at Tres Zapotes.

FORMAL ARCHITECTURE

Temples, plazas, and palaces are the setting for many of the
centralized ritual, administrative, and economic activities that
characterize urban centers. Consequently, formal architec-
tural complexes provide one of the most direct indicators of
urban organization. At Tres Zapotes, formal architecture is
concentrated in four plaza groups designated Group 1, Group
2, Group 3, and the Nestepe Group (figures 2.9, 7.1). Each
plaza group contains one or more conical mounds at one or
both ends of the plaza and a longer mound along one side of
the plaza. The long mounds probably represent elite resi-
dences, as they typically exhibit higher surface ceramic den-
sities than do the conical mounds. With their greater height
and smaller summit areas, the conical mounds presumably
functioned as bases for temples. It appears then, that the
plaza groups served as loci for ritual and elite residential ac-
tivities. In contrast, an architectural complex on the south-
ern edge of Cerro Rabon contains a series of platforms ar-
ranged on a natural terrace whose rectilinear outline sug-
gests extensive modification by filling. Heavy concentrations
of coarse utilitarian pottery in combination with fine deco-
rated wares suggest that Cerro Rabon functioned primarily
as an clite residential complex.

Stirling’s excavations revealed multiple construction
stages in mound 5 in Group 1, mound 8 in Group 2 and
mound 23 in Group 3 (figure 2.9) (Drucker 1943a:25-26;
Weiant 1943:6, 13, Map 8). In each case, the ceramic assem-
blages of the construction phases suggest that these mound
groups were in use from the Late Formative into the Classic
period (Pool 2000a:147). Monuments associated with Groups
1, 2, and 3 further support their Late to Terminal Formative
use. The Nestepe Group has not been excavated, but the few
surface sherds recovered from its long mound suggests its
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use in the Late and Terminal Formative periods as well. An
Olmec colossal head discovered in the plaza of the group
suggests that this location had a long history of political and/
or ritual activities, Diagnostic rims recovered from a resi-
dential terrace immediately east of the Nestepe Group pro-
vide additional evidence for long-term continuity of occupa-
tion in its immediate vicinity from the Middle Formative
period onward. In addition, surface collections reveal that
Cerro Rabon was occupied continuously over the course of
the site’s history. Thus the evidence at hand suggests broad
contemporaneity for the major groups of formal architec-
ture during the Late Formative through Classic periods, al-
though the intensity of their use and their specific functions
may have varied at different points in their history.

With respect to the distribution of residential occupa-
tion, Group 2 clearly occupies the center of the Late to Ter-
minal Formative site, and the activities carried out there may
have served to integrate the community as a whole (figures
2.9,7.1). The other plaza groups are located in the periph-
eral zone, however, and they do not appear to have formed
centers for their own, separate, residential nuclei. Interest-
ingly, nearest neighbor distances measured from the centers
of the four plaza groups are very consistent, ranging from
945 to 985 m. At 1.16, the calculated nearest neighbor statis-
tic does not differ much from a random distribution, but the
arrangement of Group 1, Group 3, and the Nestepe Group
around Group 2 appears anything but random.

All of the formal architecture is rather modest in scale,
and no single mound group clearly dominates the others
in terms of the height of its mounds or the volume of its
constructions. For example, at 12 m high and 100 m
across, the conical Mound 23 in Group 3 is as tall and
twice as broad as Mound 8 in Group 2. Likewise, the fill-
ing and leveling of the elite residential terrace on Cerro
Rabon may surpass the volume of Mound 9 in Group 2,
the largest single mound at the site.

Thus Tres Zapotes does not exhibit the massive central
concentration of formal construction seen in many Classic
Mayan sites or in such Formative and Classic Gulf Coast cen-
ters as La Venta, Laguna de los Cerros, and Matacapan. Rather,
the scale and dispersion of its formal architecture argue against
strong centralization of administrative and ritual functions at
Tres Zapotes in the Late Formative through Classic periods.

CRAFT PRODUCTION

Data concerning the organization of craft production con-
stitute a third important line of evidence regarding the char-
acter of urban centers. Craft production data for Tres Zapotes
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Figure 7.1 Map of Tres Zapotes showing area of residential core, plaza groups, and elite residential zone. /flustration

prepared by Christopher A. Pool
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have been detailed in this volume by Hoag (chapter 4), Pool
(chapter 5), and Knight (chapter 6). Here I make only some
general observations.

Evidence for ceramic production at Tres Zapotes includes
high ceramic densities, deformed waster sherds, and frag-
ments of kilns. In south-central and southern Veracruz, kilns
or kiln fragments have now been reported from Matacapan,
Bezuapan, La Mojarra, and the Mixtequilla, but with the ex-
ception of Terminal Formative kiln fragments from Bezuapan,
all of these date from the Classic period (Arnold et al. 1993;
Santley, Arnold, and Pool 1989; Pool 1997a; Diehl 1997). Our
criteria are therefore biased toward the identification of Ter-
minal Formative and Classic Period ceramic production.
Reliance on kiln fragments may also introduce some bias to-
ward identifying more intensive or specialized production
loci, but evidence from Matacapan shows that kilns were
employed by domestic houscholds, as well as in more inten-
sive settings (Pool 1990, 1997a, 2000b; Santley et al. 1989).

The distribution of kiln debris and wasters discussed by
Hoag suggests that small-scale ceramic production may have
been common in domestic contexts at Tres Zapotes. The
evidence from either of these artifact classes alone must be
interpreted cautiously, however, because it is possible that
other processes, including the burning of houses, could pro-
duce occasional pieces of vitrified daub or overfired ceram-
ics that might mimic residues of ceramic production. The
double criterion I employ in chapter 5, which requires the
presence of an overt indicator of production in conjunction
with higher ceramic density, provides for more secure iden-
tification of ceramic production areas but introduces a bias
toward more intensive modes of production.

Despite our different analytic biases, Hoag and I concur
that most production occurred in residential contexts, with
considerably less production carried out by attached special-
ists in elite contexts. In the latter part of the site’s apogee,
during the Terminal Formative Nextepetl phase, indepen-
dent specialist production encompassed a range of scales and
intensities and was concentrated in the residential core of
the site. Production area assemblages contain all or most of
the wares attributable to this phase, and product specializa-
tion appears to have been relatively low. During the Classic
period, production areas were more widely dispersed, and
specialized production emphasized a particular ware, Fine
Orange, indicating an increase in product specialization de-
spite less concentration of production areas.

Knight’s technological and spatial analysis of obsidian
(1999; chapter 6), paints a similar picture for the production
of this commodity. Knight’s study also provides additional
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insights into long-distance exchange and intrasite consump-
tion patterns, although it is more difficult to distinguish
diachronic patterns in the obsidian assemblage. Most of the
obsidian consumed at Tres Zapotes came from the Zaragoza-
Oyameles complex (63—849%). The range of values for the
usually black to dark gray Zaragoza-Oyameles obsidian is
owing to the possible presence of an undetermined amount
of visually similar obsidian from the Ucareo and Otumba
sources, suggested by their presence in a sample from the
hinterland site of Palo Errado subjected to INAA analysis
(Knight 1999:108—113). Clear obsidian from the Pico de
Orizaba and Guadalupe Victoria sources together make up
about 15% of the assemblage. Green obsidian from Pachuca
comprises only about 1% of the assemblage. Most of the
Zaragoza-Oyameles obsidian entered Tres Zapotes as pre-
pared polyhedral cores for prismatic blade production, al-
though some blocky macrocores were imported as well. Pico
de Orizaba obsidian was imported as polyhedral and casual
flake cores, and the identifiable Guadalupe Victoria obsidian
appears to have been exchanged as raw cobbles for the manu-
facture of expedient flakes and prismatic blades.

Distributions of cores and debitage suggest that produc-
tion was widespread and associated predominantly with do-
mestic occupation both for clear obsidian from Pico de
Orizaba and Guadalupe Victoria and black or dark gray
Zaragoza-Oyameles obsidian. Likewise, Knight’s analysis of
consumption patterns for different obsidian types indicates
wide access to most sources by elites and non-elites alike.
The exception is green Pachuca obsidian, which is more
strongly associated with elite contexts in formal architectural
groups. Because of its scarcity; its association with the presti-
gious Central Mexican city of Teotihuacan, and the symbolic
associations of its green color, elites may have restricted ac-
cess to this commodity. Overall, however, Knight concludes
that control over the production, exchange, or consumption
of obsidian contributed little to the power base of elites at
Tres Zapotes.

Mark Kruszezynski (1998; Pool 1997¢:25-28) has com-
pleted a preliminary analysis of the groundstone assemblage
at Tres Zapotes. Over 97% of the groundstone industry, in-
cluding flakes, modified raw material, and unworked stone,
come from nearby basalt sources in the Tuxtla mountains,
especially the Cerro el Vigfa volcano, the slopes of which
extend to within 5 km of Tres Zapotes. Basalt implements,
including manos, metates, mortars, pestles, and molcajetes
(chile grinders) are distributed throughout all parts of Tres
Zapotes. Celts and axes are slightly more common in areas

of less intensive occupation, perhaps because of their use in
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field clearing (Pool 1997¢:28). The distribution of basalt flakes
and unmodified cobbles is strongly associated with areas of
residential occupation (Pool 1997¢:28, Fig, 11). Although this
pattern could reflect widespread production of groundstone
implements, we suspect that most of the cobbles were used
in architectural construction as wall footers and platform
fill. Such uses are documented in Stirling’s excavations
(Weiant 1943:10—11, Maps 7, 10). Many of the ubiquitous
basalt flakes may have been broken from architectural ele-
ments and finished tools by recent plowing. More secure
production indicators, including eight unfinished metates and
two pics like those used for metate manufacture in highland
Chiapas (Hayden 1987:49-71), are scarce at Tres Zapotes.
Those we have found occur in three distinct zones, all asso-
ciated with residential occupation (Pool 1997¢:28).

In general, then, craft production at Tres Zapotes ap-
pears to have been primarily a household activity. The as-
sociation of some ceramic and obsidian production indi-
cators with formal architectural groups may suggest that
clients supplied elite patrons with these crafts, but there
is very little evidence for high levels of elite control over
their production. In other words, the data on craft pro-
duction at Tres Zapotes suggests the existence through-
out the site’s history of a horizontally integrated economy
with relatively low levels of craft specialization and broad
access to goods across classes. In this regard, Tres Zapotes
parallels some models of economic integration developed
for the Maya area (Blanton et al. 1993:197-200; Fedick
1988; Potter and King 1995; Rice 1987a) and the
Mixtequilla (Stark and Heller 1991b; Stark 1992).

Discussion ,

To summarize, Late to Terminal Formative settlement at Tres
Zapotes combined nucleation of residential occupation with
dispersal of elite and ceremonial architecture. In addition to
their spatial dispersion, formal architectural groups exhibit
little functional differentiation; all plaza groups appear to have
contained both ceremonial and elite residential structures.
This combination of spatial dispersal and functional unifor-
mity suggests weak centralization of political authority. Ter-
minal Formative ceramic production appears to exhibit a
range of scales and intensities and was differentiated into
attached and independent contexts. Larger and more inten-
sive ceramic production areas were evidently concentrated
within the site’s residential core, which may be expected as a
result of higher densities of residential occupation. By the
same token, as Classic occupation broke up into discrete

concentrations, specialized ceramic production appears to
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have become more dispersed. Temporally specific loci of Late
and Terminal Formative lithic production are more difficult
to identify, but currently there is little evidence for the con-
centration of obsidian production in restricted areas of the
site, and most craft production appears to have been con-
ducted in household contexts. In general then, the organiza-
tion of craft production suggests little centralization, cor-
roborating the settlement evidence for a horizontally inte-
grated society, at least at the intrasite level.

The combination of nucleated residential core, dispersed
formal architecture, and dispersed craft production appears
to be unusual among major Formative and Classic centers in
the southern Gulf Coast lowlands. La Venta, Laguna de los
Cerros, Cerro de las Mesas and Matacapan all contain large
central concentrations of mounds, platforms, and plazas,
which dwarf any one of the plaza groups at Tres Zapotes (Bove
1978; Gonzalez Lauck 1996; Santley, Ortiz Ceballos, and Pool
1987; Stark 1999:213-215). Cyphers (1997:102) reports that
most artificial mounds on the summit of the San Lorenzo
plateau postdate the major Early Formative occupation of
the site, and most of the low mounds there may not be in-
tentional pre-Hispanic constructions at all. Extensive modi-
fication of the plateau, however, suggests an expenditure of
labor far exceeding anything at Tres Zapotes (Cyphers
1997:102—106). At each of these sites, religious and political
authority appears to have been much more centralized than
at Tres Zapotes.

Comparable data on residential settlement patterns are
much harder to come by for the southern Gulf lowlands, but
they suggest considerable variability in their degree of nucle-
ation. For example, La Venta seems to have contained a dis-
persed complement of non—elite households, while San
Lorenzo was apparently surrounded by a large area of dense
settlement (Gonzalez, Lauck 1996:75, 80; Cyphers 1997:106).
Matacapan has been described as a highly nucleated site (by
myself, among others), and occupational remains are cer-
tainly more concentrated there than in the surrounding coun-
tryside, but as I note above, densities of surface sherds and
low residential mounds there are considerably less than at
Tres Zapotes (Santley 1994:Fig. 11; Santley and Ortiz 1985:14,
Figs. 4, 5; Santley, Ortiz Ceballos, and Pool 1987).

Systematic data on craft production are even more scarce,
but those that exist indicate quite variable patterns of orga-
nization. At San Lorenzo, obsidian blades and flakes were
evidently produced at the household level, but Cyphers
(1996:66) describes the recycling of sculpture into
groundstone implements and the production of

multiperforate ilmenite cubes as activities seemingly con-
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ducted “at an industrial scale of manufacture.” The associa-
tion of at least one monument recycling workshop with elite
architecture further suggests centralized control over this craft
(Cyphers 1996:66). Obsidian working was also relatively
unspecialized at Matacapan (Santley, Ortiz Ceallos, and Pool
1987:43), but Classic period ceramic production exhibited a
high degree of differentiation, with widely varying scales, in-
tensities, and contexts represented (Arnold et al. 1993;
Santley, Arnold, and Pool 1989; Pool 1990, chapter 5). Nota-
bly, the largest, most intensive production areas are located
on the fringes of the site. The nature of interaction between
elites and craft producers at Matacapan is not known, but
even though portions of the ceramic industry can be described
as nucleated, it appears that organizationally the ceramic pro-
duction system was not highly centralized. In their broad
outlines, the distributions of residential occupation and for-
mal architecture at Tres Zapotes appear to parallel those of
the Mixtequilla to the west of the Papaloapan estuary more
closely than any of these more easterly centers (Stark 1991,
1992, 1997, 1999). In the Mixtequilla, concentrations of pub-
lic architecture dating primarily to the Late Formative and
Classic periods are distributed at close intervals throughout
a nearly continuous distribution of dispersed residential oc-
cupation that extends over much of the 62 km’ surveyed
by Stark and her associates. As at Tres Zapotes, Late Forma-
tive occupation was concentrated in the vicinity of formal
architectural groups at Cerro de las Mesas, but Stark and
Heller (1991b:54) characterize the distribution of residential

mounds at Cerro de las Mesas as

‘not particularly densely
packed,” and residential mounds grew even more dispersed
in the Classic period (Stark and Curet 1994:276--281). In
addition, the production of pottery, obsidian, and possibly
cotton was widely distributed throughout residential zones
as well as in the centers (Stark and Heller 1991b:54; Stark et
al. 1998).

Stark (1997, 1999) has proposed that several mound
groups in the vicinity of Cerro de las Mesas may have consti-
tuted a “capital zone”—“an extensive area with dispersed
formal groups that, together, constituted an administrative
and service core” (Stark 1999:201). Under this model, new
complexes are built within the capital zone, in part as a pro-
cess of succession in rulership. New complexes may eclipse
the older ones as active foci of power, but the older com-
plexes continue to serve significant integrative functions
(Stark 1999:203-204).

A similar situation may have characterized some periods
at Tres Zapotes. If, however, the plaza groups functioned si-

multaneously for a time as the foci of ritual, administration,
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and elite residence, as current evidence suggests, then the
political system may have been organized more as a confed-
eracy, with several elite lineages sharing and negotiating rul-
ing authority.

FACTORS AFFECTING SETTLEMENT ORGANIZATION

How can we account for the variation in patterns of site or-
ganization and craft production on the southern Gulf coast?
First, we must recognize the range of variation we are talking
about. Although the sites reviewed above exhibit different
degrees of population nucleation, all of them would prob-
ably be considered dispersed settlement as compared to large
highland centers. I would be very surprised if average popu-
lation densities in site cores exceeded 25 people per hectare,
except perhaps on the terraces surrounding San Lorenzo
(Cyphers 1997; compare Drennan 1988:280—281). In addi-
tion, the inferred functions of formal architecture, as well as
iconographic and epigraphic themes expressed in monuments
at these sites, indicate that all would fall into Sanders and
Webster’s (1988) regal-ritual type of urban center. There-
fore, we are talking about variation within a restricted range.

Drennan (1988) reviewed several possible causes of varia-
tion in residential density in Mesoamerica, including com-
munity size, swidden agriculture, defense, political control,
and economic central-place functions (see also de Montmollin
1989:76—115 for various causes of centralization, including
politically “forced settlement”), Arguing that compact settle-
ment was the more normal pattern because of its numerous
advantages for social, political, and economic organization,
Drennan concluded that none of these causes explained varia-
tion in residential density as fully as did investment in labor-
intensive agriculture, which favors dispersed settlement. In
contrast, Stark and Heller (1991b:56) view residential dis-
persion and relatively weak political systems in the Mixtequilla
as the result of a combination of factors that may have in-
cluded relatively low agricultural risk, which supported house-
hold autonomy and reduced the need for economic interde-
pendence between patrons and clients. Nevertheless, Stark
(1999:221) suggests that early cotton production and export
to the Mexican highlands may have contributed to regional
centralization of wealth and development of a persistently
important capital zone,

Other authors have also addressed the evolution of so-
ciopolitical hierarchy in the southern Gulf lowlands, which
should be reflected in the functional and distributional char-
acteristics of formal architecture. For the Olmec, control over
scarce resources, including fertile levee lands and imported
basalt and obsidian, have been offered as the economic bases
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for emerging elites (Coe 1981a; Coe and Diehl 1980b:151—
152; Rathje 1972). In discussing the organization of Classic
period political and economic systems at Matacapan, Santley
(1989b, 1994:262-263) has argued that efficient water trans-
port on the Rio Catemaco and the presence of an enclave of
foreigners from Teotihuacan contributed to greater commer-
cialization at Matacapan than is typical for regal-ritual cen-
ters. Regionally, Santley (1994) argued that the extractive and
export economy of Matacapan was organized as a dendritic
central-place system, accounting for the site’s Middle Clas-
sic primacy.

The variation in site organization and craft production
exhibited by the centers described above suggests that the
process of urbanization in the southern Gulf lowlands re-
sponded to many factors that varied in space and time. Tivo
related factors appear to have been particularly important at
Tres Zapotes and account for some of the formal variation in
centers across the region. These are ecological variation and
the degree to which elites could control access to strategic
resources, including agricultural land, basalt, and obsidian.

Unlike San Lorenzo and La Venta, where control over
scarce, fertile levee lands and access to distant basalt sources
may have contributed to the development of hierarchical po-
litical systems, Tres Zapotes is located in a broad area of fer-
tile luvic phacozem soils and near a massive source of basalt,
Cerro el Vigia (figure 1.2). The extensive distribution of these
resources would have reduced the ability of emergent elites
to control access to them, contributing to the weak political
hierarchy reflected in the modest size and dispersed pattern
of formal architecture. Periodic flooding of the Arroyo
Hueyapan valley would have maintained soil fertility, result-
ing in low levels of agricultural risk and encouraging house-
hold autonomy, as in the Mixtequilla. As a nonlocal resource,
obsidian could have provided an economic basis for hierar-
chical institutions through control of its production and dis-
tribution, but the existence of multiple entry points for ob-
sidian (and other imports) via the tributaries to the Papaloapan
estuarine system would have undermined the ability of any
one group to monopolize its import and regional distribu-
tion. Matacapan may provide one example of an export
economy that allowed elites to overcome the tendency for
locally extensive resource availability to dampen the devel-
opment of hierarchical political structures, but Tres Zapotes
lacked a foreign enclave disposed to organize production sys-
tems for nonlocal exchange.

On the other hand, residential occupation appears to
have been more nucleated in Tres Zapotes than in most cen-

ters in the southern Gulf lowlands. The weak development
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of specialized craft production at Tres Zapotes tends to ar-
gue against economic activities as a strong centripetal force
acting to nucleate population, If anything, the reverse ap-
pears to have been the case; the few cases of more intensive
ceramic production appear to have developed in response to
the nucleation of settlement (chapter 5). Defense may have
been a factor favoring nucleation in the Late Formative, as
increasing regional population may have fostered competi-
tion for land and other resources. Certainly, warfare is a
prominent theme in the inscription of the Terminal Forma-
tive stela from La Mojarra (Justeson and Kauffman
1993:1703), but we know too little about the frequency and
intensity of warfare—or, for that matter, regional popula-
tion densities—to evaluate the role of defense in nucleating
population in the Tres Zapotes region. Furthermore, in the
absence of a strong political hierarchy, forced resettlement
does not appear to offer a likely explanation for residential
nucleation (compare de Montmollin 1989:76—115).

How then to explain residential nucleation at Tres
Zapotes? Part of the answer appears to lie in its ecological
setting, The luvic phaeozems of the Arroyo Hueyapan valley
constitute the largest local expanse of fertile, easily worked
soils penetrating the low sedimentary uplands on the flanks
of the Sierra de los Tuxtlas. Occupation of the upper reaches
of phaeozem soils in this valley would have given the inhabit-
ants access to the basalt sources required to make the imple-
ments necessary for processing agricultural products, as well
as the best soils for growing them. Under these conditions,
relatively intensive occupation of the upper Arroyo Hueyapan
valley is to be expected. If Drennan is correct about the “nor-
mality” (1988:284) of concentrated settlement in
Mesoamerica, then with the need for labor-intensive agri-
culture reduced by the annual replenishment of soil fertility
in the Arroyo Hueyapan valley, the establishment of the civic-
ceremonial complexes at Tres Zapotes would have provided
the slight additional attraction required to nucleate residen-
tial population,

Conclusion

The concentration of population, formal architecture, and
sculpture at Tres Zapotes leave little doubt that it func-
tioned as a central place with respect to its hinterland in
the Late and Terminal Formative periods. Internally, how-
ever, the association of residential nucleation with dis-
persal of formal architecture tends to blur the lines be-
tween traditional notions of site center and site periph-
ery. In this chapter I have considered spatial nucleation

and organizational centralization as interacting but
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analytically separable processes that respond differently
to factors affecting demographic, political, and economic
systems in ancient urban centers. In the specific case of
Tres Zapotes, this perspective has helped to suggest pos-
sible causes for quite different patterns in the distribu-
tions of residential occupation, formal architecture, and craft
production. Additionally, comparison of Tres Zapotes with
other Formative and Classic period sites of the Gulf low-
lands suggests that the development of urbanism in this re-
gion responded to a variety of local and exogenous factors
that resulted in a diversity of urban forms.

Understanding the causes and implications of this varia-
tion constitutes a key problem for research into the political
economy of the southern Gulf lowlands. Although the Maya
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lowlands will doubtless continue to be a productive source
for comparisons, understanding of the causes and conse-
quences of lowland settlement patterns will not be advanced
by simply shoehorning the Gulf coast data into Mayan mod-
els or by shoving all lowland centers into regal-ritual or dis-
persed ceremonial pigeonholes. What is needed, rather, is
careful documentation of specific Gulf settlement patterns
through surveys designed to facilitate intersite and interre-
gional comparisons and interpreted with a clear understand-
ing of the evidential biases inherent in different research de-
signs. I believe I speak for the other contributors to this vol-
ume when I express the hope that the studies we have pre-
sented will contribute to the design and interpretation of

future surveys,
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A surface coﬂection at ap amportant Olmec and Epi-Olmec center. A dual strategy of
b -systemaﬂc mterml transect samplmg and full-coverage survey of architectural

: 'featur@s and artifact concenirations permits an evaluation of the refative
effectweness of these mmmnn!y employed methods Auger testmg in fioodplain

areas ylelded evidence of extensive buried deposits. Distributional analysis of the

- surface and subsurface data documents the site’s ‘growth and decline from 900 BC
6 AD 900 in radiocarbon years and confirms that Tres Zapntes achieved ils apogee

‘ﬂurmg the Late and Terminal Formative periogls (400 BC-AD 300). An attribute

~analysis of burned earthen artifacts discriminates between daub and probable kiln

remains, helping (o define ceramic production loci. Interpretive chapters discuss
the organization of ceramic and obsidian craft production, concluding that craft
activities were mainly household based with little elite controf over production.
The Cohduding synthesis argues for weak centralization of authority of Tres lapnt&s
and highlights variability.in the pohtlcal and economic processes atfncfmg tmm« uf
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