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The analyses of regional settlement pat-
terns can make a valuable contribution
to the understanding of the cultural and
social evolution of a particular region.
The location of human groups within
their environments and the way in which
this changes through time are the prod-
ucts of a multifaceted decision-making
process. The location of settlements in
relation to naturally occurring resources
may be an indication of a variety of eco-
nomuc activities, either pnimary (agricul-
ture, hunting and gathering, mining} or
secondary {manufacturing, etc.]. Settle-
ments are also spaced in relation to ex-
1sting social relationships, with com-
petitive settlements tending to be more
distant from one another than those
which are strongly linked.

This chapter traces the growth and de-
velopment of regional population organi-
zation n the Rio Amatzinac Valley be-
tween 1250 and 150 sc. In doing so I try
to hold to the distinction made between
“settlement patterns” and “settlement
systems” (Flannery 1976c:162) to the
extent that surface reconnaissance per-
mits. The “settlement system” 15 the set
of rules behind the location of commu-
nities in the region. It is these rules
which generate the actual configuration
of sites found throughout the region
which we call the "settlement pattern.”
In this research the configuration was
identified through an extensive surface
reconnaissance, Our understanding of
the settlement system was derived from
a qualitative and quantitative analysis of
all site-specific and regional ecofacts
measured both during and subsequent to
the survey.

METHODOLOGY

The purpose of the settlement reconnais-
sance was to determine the relationship
of Chalcatzingo to its larger physiotopo-
graphic region, the Rio Amatzinac Valley,

described in Chapter 2. Approximately
80-85 percent of the valley was surveyed
with the intent of locating and mapping
every site on the valley floor, estab-
lishing their chronological relationships,
and reconstructing a picture of demo-
graphic development up until the Span-
ish conquest. In line with the overall
objectives of the Chalcatzingo Project,
particular emphasis was placed on the
reconstruction of Formative period set-
tlement systems.

Saturation coverage was the main ob-
jective of the survey. This guaranteed
that enough small sites would be in-
cluded in the site sample to accurately
delineate the nature of relationships be-
tween ceremonial centers and their rural
hinterlands. An intensive field method-
ology was selected which very closely re-
sembles the type used in the Valley of
Mexico surveys (Sanders 1965; ]. Parsons
1971; Blanton 1972}. A more vigorous
strategy for sampling surface debris was
employed, however. Every field in the
study area was inspected, and collections
of ceramics and chipped stone tools were
made at each site. This enhances our
ability to narrow our settlement phases
as chronologies in central Mexico are re-
fined in the future. Other modifications
included the standardization of size/den-
sity measurements and ratios used in
projecting population estimates, and the
identification and control of conditions
which can cause errors in the descrip-
tion and periodization of sites.

The Amatzinac Valley was surveyed as
a cohesive unit without employing a
probabilistic sampling design. We felt
that it was worth the time and effort to
obtain as large a contiguous sample
around Chalcatzingo as possible since
this was the first intensive survey ever
conducted in Morelos. This also allowed
us to use the Nearest Neighbor spatial
statistic 1n later stages of the analysis,
whereas random, cluster, or stratified

designs using quadrant or transect sam-
pling frames (see Plog 1976a) create a
boundary problem for this spatial statis-
tic which greatly reduces its descriptive
capacity (Earle 1976; Haggett 1965).

Boundary effects were also decreased
by rapidly surveying small areas along
the edges but outside of the intensive
coverage area. The largest of these zones
of minimal coverage is shown as MC on
Figures 21.2-21.4 and 21.6.

A variety of conditions guided our se-
lection of specific field procedures. Maps
suitable for use in the field were not
available for the Rio Amatzinac region,
50 aerial photos were used to locate and
record sites. These could be purchased
at scales of 1:30,000 and 1:5,000. Rela-
tively permanent agricultural parcels
partitioned the landscape into units
which are readily distinguishable both
on the aerial photographs and on the
ground. Sites could be located using nu-
merous visible points of reference, and
the fields could be used as individual col-
lection units.

Although much of the valley area oc-
cupied during prehispanic times is un-
populated today, special care had to be
taken in the Zacualpan-Amilcingo area
in the northern part of the valley, where
contemporary population is dense. While
traces of large and medium-sized sites
could be located without difficulty, it is
my impression that modern habitation
has obliterated many of the small sites
in this area. My estimates of population
in the northern Pithecellobium Wood-
land zone may therefore be underesti-
mated for some time periods.

Ground cover throughout the survey
Zone was thin except across sloping hill
and mountain areas used largely for graz-
ing and collecting firewood. Erosion and
the redeposition of soil have not contrib-
uted significantly to the destruction of
sites throughout the region. Agricultural
disturbance s relatively consistent. Oxen
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plowing is the dominant cultivation
technique, Deep tractor plowing has in-
creased in frequency since 1973, spread-
ing from the irrigated areas to most por-
tions of the valley.

Field Procedures

Flat terrain and high ground visibility
allowed us to use a “dragnet” approach.
The daily work group was a team of five
to eight trained crew members who were
spaced at intervals of between 20 and 60
m during the sweeps. A total of 454 km’
were surveyed during the five-month pe-
riod between January and May of 1973,

The field spacing of survey crew mem-
bers varied with the nature of terrain and
type of work planned that day. A major
goal was for the survey unit to work as a
team. Each investigator was responsible
for a wide range of general observations
as well as a number of specific ones de-
pending on his or her particular field of
expertise (plant ecology, drainage, soil,
etc.]. Many sites needed the combined
effort of two or three people to coliect
the necessary data in the shortest period
of time. Small sites could be collected by
one or two people, while village sites
called for four or fve. This procedure
allowed us to maintain a degree of con-
sistency 1n the way in which we col-
lected the sites.

Site boundaries were established by
following out the extent of surface de-
bris, which was plotted onto the large-
scale aerial photographs carried into the
field. Collection areas were laid out, and
a variety of other data was recorded on
standardized site forms. Surface collec-
tions were taken at each site, and infor-
mation on the quantity and type of ar-
chaeological material is summarized in
site descriptions located in Appendix H.

We encountered a slight problem in de-
fining sites in portions of the valley
where fields were frequently irrigated.
Although n situ materials could be lo-
cated, individual sherds would occasion-
ally be found in irngation canals up to
500 m or more from the nearest site.
Small collections were made of these
materials, although in no way were they
presumed to be in situ. When in situ ma-
terials were found, field boundaries and
other points of reference were used to
stratify the sites into a checkerboard of
potential collection units. Collection
units were standardized into units of ap-
proximately 2,500-3,500 m® in area, i.e.,
roughly 50 x 50 or 50 x 70 m units.

Because of the large area of our sur-

vey, we biased our collection toward get-
ting a good sample of diagnostic mate-
rials. These included vessel rims, bases,
handies, supports, and all painted or
slipped body sherds, plus a good array of
chipped stone artifacts. Approximately
300,000 sherds were collected. The quan-
tity and nature of the ground stone ar-
tifacts were recorded, but the artifacts
themselves were not removed from the
site. Although these data can provide a
rough idea about cultural affiliation, site
function, and chronological periodiza-
tion, they do not allow for more ex-
haustive analyses of site interaction and
integration.

The density of ceramic debris was
recorded in quantity-per-meter counts.
These counts, along with the site area,
were used to generate population esti-
mates for the sites following the proce-
dure outlined by Jeffrey R. Parsons {1971 :
22-23) for the valley of Mexico. Al-
though there are numerous sources of
potential error involved in using esti-
mates of this sort, they do reflect differ-
ential human activity, and in the absence
of alternative methods for calculating
population can be useful heuristic mea-
surements for testing a wide range of
hypotheses,

Estimates were made by correlating
Parsons’ subjective categories such as
“wide scattering” and “marked build-
up” with our quantity-per-meter counts,
represented in Table 21.1. These density
types were then correlated with Parsons’
estimates of persons-per-hectare [Table
21.2). Calculation of upper and lower site
population limits was a simple extrapo-
lation of the site area and the respective
density measurements, No double count-
ing of site area or surface debris was
allowed,

Site areas were established by plotting
the continuous distribution of materials
in contiguous collection units. In multi-
component sites the intensities of sur-
face debris were divided up according to
the different time periods within the
sample. When material from two time
periods was equally represented, the sur-
face density per m? was equally divided
between the two components. When this
could not be determined with confi-
dence, the lowest density level ([A} was
designated for the area as a whole.

Our reason for quantifying observa-
tions instead of using subjective catego-
ries was to denve not more dccirdte
population estimates, but more consis-
tent omes. Quantitative measures in-

crease the comparability of measure-
ments taken by a wide assortment of
crew personnel, and these can be reas-
sessed as our predictive ability increases.
The site-size—debns-density correlation
for estimating population needs more
rigorous testing before we can assume
that its figures are correct. Moreover, [
have elsewhere identified a number of
conditions which significantly modify a
population estimate of this type (Hirth
1978c!. Nevertheless, these estimates do
allow us to 1dentify demographic trends
within the confines of small regions over
time and should be viewed as relative and
not absclute indices of population activ-
ity. Their utility resides in the fact that
they are more sensitive to the amount of
prior occupational activity than the size
of the site expressed only in hectares, Al-
though direct interregional comparisons
of population levels are not possible,
we can compare the general settlement
composition and demographic trends of
one region to another, and this is there-
fore a useful technique,

Vegetation and Landform Zones

In addition to recording basic data on
sherd counts, architectural features, etc.,
we made other ohservations concerning
the vegetation and generalized topo-
graphic zones. The vegetation zone clas-
sification has already been presented in
Chapter 3. I have deviated from that clas-
sification 1n only one respect. The River
Bottomland and Barranca categories have
been combined into a Riverine Zone for
purposes of statistical manipulation.

It would have been preferable to exam-
ine the independent effects of these zones
on site location, since we know that the
distribution of river bottom soil is often
an important vanable in determiming the
distribution of early agriculturalists. Un-
fortunately, ime and project financing
did not allow for the identification and
mapping of regional soil types and agri-
cultural productivity which would have
allowed for reliable statistical manipula-
tion. Since the River Bottomland is re-
stricted in area and occurs as a subset of
the broader Barranca category, it was felt
that only a minimum amount of infor-
mation would be lost by handling the
data 1n this way.

The landform typology used was pat-
terned after that of E. Hammond {1963).
The topographical features observed in
this typology are slope and local relief.
These were combined to form eight cate-
gories: Flat Plains, Irregular Plains with
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Slight Relief, Irregular Plains, Hills, High Table 21.1. Sherd Density Types
Hills, Low Mountains, Open Low Hills, = - =% i .
and Low Hills (Hirth 1974: 7071, Type Sherd Count:Meter Parsons® Categories

More than 90 percent of the survey IA 0.2-9 _Very light to hg;i;_-_m
area falls within the Plains categories, IB 10~19 Light to moderate
the predominant landform type in the 1I 20-49 Moderate
valley. Irregular Plains with Slight Relief il 40-59 Moderate
comprises possibly 10 percent of the val- v 6079 Heavy
ley, usually occurring between areas of v 80 or more s lcavy
‘great_ly d1ffe;1ng relief and where_ erosion Source: Parsons 1971: 22—23.
is fairly active. Irregular Plains is found
in only two locations, both in the south-
west area of the valley. The Mountain
and Hill categories are found most often Table 21.2. Correlation between Population Size and
along the valley borders, although iso- Sherd Densities
lated hills are also found in the middle of Popul I ;
h lley. These latter, the Cerros Jan- opu‘ation Fopulatipn
the valley. p L4t Designator Sherd Density Type Hectare
tetelco, Delgado, Chalcatzingo, and Te- A
nango, are all High Hills. A-type Predominantly IT, 111, 25-50

IV, V

Settlement Hierarchy B-type Occasional IA, predom- 10-25
Population ;:stimates together with ar- nantly IB and 11

: d i
chitectural features allowed us to con Cotype A, I8 only S

struct an array of site types depicted
in Table 21.3. Regional Centers are the
largest and most densely nucleated com-
munities in the region; as a result, they
probably relied on a larger proportion of
the surrounding hinterland for their sub-
sistence requirements than did small
communities. Regional Centers are al-
ways characterized by some degree of eco-
nomic specialization, although whether
full or part-time specialization cannot al-
ways be determined, These sites always
have substantial complex civic-cere-
monial architecture with high frequen-
cies of associated matenal remains.

Villages are the most difficult settle-
ment type to characterize 1n descriptive
terms, since their composition varies
and may change through time. During
the Early, Middle, and Late Farmative, in-
dividual villages were the residences of
ranked lineages and loci of integrative
ceremonial and economuic activities.

The primary criterion for the Village
category was population size: 101-1,000
persons, using our estimation technique.
Sites were typically over 5-6 ha in area,
a size which coincides fairly well with
the normal range of sizes noted by Joyce
Marcus (1976} for Early and Middle For-
mative villages throughout Mesoamer-
ica. In the Rio Amatzinac Valley, civic-
ceremomal architecture could be present
or absent at village communities. Such
architecture ranged from platform
mounds to residential terraces.

The category of villages was subdi-
vided into large and srnall types on the
basis of size criteria. Although impor-

Source; Parsons 1971; 22-23.

Table 21.3. Rio Amatzinac Settlement Types

Settlement Type Population
Regional Center Over 1,000
Large Village 501-1,000
Small Village 101 -500
Hamlet 21-100
Isolated Residence 5-20

tant for later periods, the only instance
of a Large Village during the time periods
discussed here occurred during the Can-
tera phase: RAS-20, which grew into a
Regional Center during the subsequent
Late Formative period.

We also distinguished between “nucle-
ated” villages, where only a fraction of
the subsistence crops are grown m the
residential area, and “dispersed” villages,
where the opposite condition holds
(J. Parsons 1971:22), Settlements were
considered to be dispersed when village
population levels were reached with only
C-type ceramic densities {Table 21.2).

Hamlets and Isolated Residences are
the smallest communities in the settle-
ment classification and appear to be the
most sensitive to environmental diver-

Architectural Features

Complex civic-ceremomal constructions
Simple civic-ceremorual constructions

With or without civic-ceremomal
constructions

Usually no constructions beyond house
mounds
No clear evidence of constructions

sity. Hamlets show clear indications of
having been permanently occupied set-
tlements, and surface indications range
from house mounds to scatters of con-
struction debris. Isolated Residences, on
the other hand, are the smallest of sites,
many under (.25 ha, which generally
lack indications of permanent struc-
tures. The relative and absolute frequen-
cies of population residing in each of
these settlement types during each par-
ticular phase are summarized in Table
21.4 and Fig. 21.1.

A set of hierarchical relationships be-
tween the communities is implied by
these site categories, especially if we
adopt a view of culture as an energy sys-
tem along the lines suggested by Leslie
White (1949), in which the most impor-
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phase phase phase Formative

period

Figure 21.1. Proportions of total popula-
tion by site hierarchy.

Table 21.4. Percentage of Total Population by Site Type
Hierarchy for All Phases

Amate Barranca Cantera Late

Site Category Phase Phase Phase  Formative
Regronal Center 30 41
Large Village 14
Small Village 35 52 15 40
Hamlet 52 34 28 14
Isolated Residence 13 14 13 15

tant aspects of the society will be those
which facilitate the conversion and uti-
lization of energy. From this perspective,
social institutions move energy through-
out the society in an orderly and predict-
able fashion and are reflected archaeologi-
cally in the “numbers and distribution
of people . . . their differential control of
the total energy supply ... [and] their
utilization of various types of material
ohjects” (Price 1974:451),

The size, internal plan, spacing, elabo-
ration, and contents of settlements help
us to establish the range of differences
between communities. Although they
do not specifically clarify how they were
mtegrated or ranked within a settlement
hierarchy, elite residences and public ar-
chitecture do give us clues. As Barbara
Price {1978:169) states, “The underlying
rationale is that these dwellings repre-
sent differential expenditures of energy.
Any construction in any center of any
size in any site stratification hierarchy
represents energy first produced, then
taken out of circulation. A civic center
represents the surplus energy produced
by a population and consumed or spent
in this essentially public form.”

The settlement typology used here
does not in and of itself explain the func-
tional relationships between different
sites or identify the number and bounda-
ries of distinct sociocultural energy sys-
tems. Ethnographic studies have demon-
strated, however, that only 1n extremely
rare circumstances do communities exist
10 total ignorance of, or without interac-
tion with, their neighbors. The ordering
of settlements from large to small allows
speculation about the dominant, subor-
dinate, or independent relationships of
communities with each other. In this
study it is assumed that the relationship
which exists, for exampie, bhetween a
seasonal microband camp (possibly
manifested by an isalated Residence! and
the permanent village to which its mem-
bers belong is in some sense hierarchical.
An “administrative” hierarchy may be
said to exist when we find the autonomy
of one group becoming subordinated to
that of another.

Unfortunately, the processes which
give rise to site hierarchies are poorly
understood and hard to demonstrate ar-
chaeologically. Kent Flannery (1976c:
168—1701 has suggested the founding of
daughter communities by cadet lineages
as a probable cause for the emergence of
hierarchies during the Middle Formative.
My discussion and reconstructed devel-
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opment of site hierarchies later in this
chapter is based largely on the size, spac-
ing, internal complexity, and location of
settlements in relation to scarce re-
sources. Implicit in the analysis is the
assumption that large communities were
normally more heterogeneous in com-
position and contained a greater amount
and variety of service functions than
smaller communities. Although this as-
sumption of a strong positive correla-
tion between community size and the
number of activities found within com-
munities still requires rigorous testing
before we can accurately assess its appro-
priateness for ranked societies, it has
been repeatedly shown to be true for
modern communities at all levels of
socioeconomic development (Berry and
Garrison 1958).

This lawlike generalization does not
specify, nor is it assumed in the course of
this analysis, that all settlements of the
same size had identical sets of functions
or that larger centers had all the same
functions as smaller centers. The recon-
struction of site hierarchies and intrasite
relationships is an uncertain business
with the data at hand. The settlement re-
construction presented here awaits as-
sessment by a research project which
specifically examines the relationships
between sites at the regional level, using
excavation and intensive systematic sur-
face collection.

Statistics
Several statistical techniques were used
to interpret the settlement pattern and
to discover previously unexpected asso-
ciations among the many variables con-
sidered. A correlation statistic, Pearson’s
r {Blalock 1960:286), was used to exam-
ine the form and strength of relationship
between a number of environmental and
other vanables {listed in Table 21.5}. The
environmental variables, such as land-
form type, drainage conditions, and vege-
tation zones, were included to help gain
mnsights 1nto  subsistence strategies.
Other variables, such as the size, spac-
ing, length of occupation, and type of
site, were added either as variahles to be
explained in the analysis or as factors in
the social environment which were also
important for site location. Correlation
matrices for the different phases are
found in Tables 21.6, 21.7, 21.8, 21.9.
The Nearest Neighbor (NN statistic 15
a descriptive measure of the spatial rela-
tionships between sites and was useful
in helping us to interpret at least a por-

Table 21.5. Variables Used in Statistical Tests

DSP
DRIV
PITH-1

BAR-1

HUIZ-]

CER-1

EP

IPSR

PITH-2

BAR-2

HUIZ-2

CER-2

PPITH

Distance to springs

Distance to rivers
Pithecellobium Woodland vegeta-
tion zone within the 200 m site
catchment

Riverine vegetation zone withun
the 200 m site catchment
Huizache Grassland vegetanon
zone within the 200 m site
catchment

Cerro {Intenior Valley Cerros!
vegetation zone within the

200 m site catchment

Flat Plains topographic zone
Irregular Plains with Slight
Relief topographic zone
Pithecellobium Woodland vegeta-
tion zone within the 1 km site
catchment

Riverine vegetation zone within
the 1 km site catchment
Huizache Grassland vegetation
zone within the 1 km site
catchment

Cerro {Intenior Valley Cerros)
vegetation zone within the 1 km
site catchment

Percentage of the site’s 1 km
catchment in the Pithecellobium
Woodland vegetation zone

PBAR

PHUIZ

PCBS

PFP

FIP

POLH

PHHLMT

ror

HIER
CONO

Percentage of the site’s 1 km
catchment 1n the Raverine vege-
tation zone

Percentage of the site’s 1 km
catchment in the Huzache
Grassland vegetation zone
Percentage of the site’s 1 km
catchment in the mixed
Cerro—Barranca-Pithecellobium
Woodland vegetation zone
Percentage of the site’s 1 km
catchment in the Flat Plains
topographic zone

Percentage of the site’s 1 km
catchment in the Irregular Plains
topographic zone

Percentage of the site’s 1 km
catchment 1n the Open Low
Hills topographic zone
Percentage of the site’s 1 km
catchment 1n the High Hills and
Low Mountains topographic
zones

Maximum population estimate
per site

Hierarchical classification by site
Continuous occupation at the
site, Amate phase to Late
Formative

Table 21.6. Pearson Correlation Coefficients—Amate Phase

(v = 10)
ror HIER
DSP -0.6304 (P = 0.025) -0.5682 (P = 0.043)
DRIV ~0.0889 (P = 0.403) -0.3191 {P = 0.184)
PITH-1 0.8256 {P = 0.002) 0.6881 [P = 0.014}
BAR-1 0.6035 [P = 0.032] 0.8001 (P = 0.003)
HUIZ-1 01775 [P = 0.312} 0.1846 (P = 0.305])
FP -0.1775 (P = 0.312) -0.1846 (P = 0.305]
IPSH -0.2464 [P = 0.246) —-0.3015 (P = 0.199)
PITH-2 0.3510 (P = 0.1601 0.2632 (P = 0.231}
BAR-2 0.2464 (P = 0246) 03015 (P = 0.199)
HUIZ-2 0.3696 (P = 0.147] 0.4523 (P = 0.095)
CER-2 0.8043 (P = 0.003) 0.6784 (P = 0.016)
PPITH 0.0831 (P = 0.410) —-0.0457 (P = 0.450)
PBAR 0.2918 (P = 0.207) 0.3385 {P = 0.169)
PHUIZ -0.3202 (P = 0.184] -0.1098 (P = 0.381]
PCRs 0.5008 (P = 0.070) 0.3583 (P = 0.155)
PEP ~0.2048 (P = 0.285) ~0.2767 (P = 0.219)
p1P -0.3452 (P = 0.164] -0.2858 (P = 0.212]
POLH 0.8261 {P = 0.002) 0.7035 {P = 0.012]
PHHLM1 0.7690 (P = 0.005) 0.6339 {P = 0.025]
POP 1.0000 (P = 0.0001 0.9308 {P = 0.000
HIER 1.0000 [P = 0.000]
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Table 21.7. Pearson Correlation Coefficients—Barranca Phase [N = 22)

DSP
DRIV
PITH-1
BAR-1
HUIZ-]
CER-1
FP

IMSR
PITH-2
BAR-2
HU1Z-2
CER-2
PPITH
PBAR
PHUIZ
PCBS
PEP

rip
POLH
PHHLMT
roP
HIER
CONOL

POP
0.6328 (P = 0.001]
~0.0920 (P = 0.342)
0.1330 (P = 0.278)
0.2020 (P - 0.184)
0.2381 (P = 0.143!
0.3279 (D = 0.068]
-0.2711 (P = 0.111]
-0.1814 (P = 0.210)
0.0293 (P = 0.448)
0.1252 (P = 0.289]
0.1252 (P - 0.289)
0.2678 (P = 0.114}
00278 (P = 0.451)
0.1015 (P = 0.327!
-0.1644 (P = 0.232)
0.3537 (P = 0.053)
0.3007 (P = 0.087)
-0.3553 (P = 0.052]
0.7907 (P - 0.000]
0.4722 P - 0.013)
1.0000 (P = 0.000!

HIER
-0.4132 (P = 0.000)
~0.0875 [P = 0.349]

0.1840 (P - 0.206]
0.1800 (P = 0.211)
~0.1840 (P = 0.206)
0.2970 (P = 0.090)
0.1955 [P = 0.192)
0.2390 (P = 0.142)
0.0476 (P = 0.417)
0.1650 (P ~ 0.232}
0.1650 (P = 0.232}
0.2443 (P = 0.137]
0.0376 (P = 0.434]
-0.0059 |P = 0.490)
0.1892 (P = 0.199)
0.3793 (P = 0.041)
~0.2675 (P = 0.114)
0.4679 (P 0.014]
(4399 (P = 0.020)
0.3653 (P = 0.047)
0.8056 (P = 0.000)
1.0000 (P = 0.000"

CONO

0.3051 [P - 0.084)
0.0870 {P = 0.350)
0.0713 (P = 0.376]
0.2232 (P = 0.159)
0.2424 (P - 0.139)

0.1656 (P = 0.231)
0.2281 (P = 0.154)
~0.0247 (P = 0.457]

0.2214 (P - 0.161]
0.1704 | - 0.224]

-0.1704 (P = 0.224)
0.1275 (P = 0.286)
0.0189 (P = 0.467)
0.0664 (P = 0.385)
~0.0492 (P = 0.414)

0.0518 {P = 0.410)
0.0918 (P 0.342]

0.0101 (D = 0.482)
-0.2045 (P = 0.181]
0.0926 (P = 0.341]
0.4867 (P = 0.011)
0.2755 (P = 0.107)
1.0000 (P = 0.000]

Table 21.8. Pearson Correlation Coefficients—Cantera Phase (N = 49)

DsP
DRIV
PITH-1
BAR-1
HUI1Z-1
CER-1
FP

1PSR
PITH-2
BAR-2
HUIZ-2
CER-2
PPITH
PBAR
PHUIZ
PCBA
PEP

rMr
POLH
PHHLM1
ror
HIER
CONOS

raor

0.6725 P
0.0923 (P
0.2046 (P
0.2044 (P
0.1864 (P
0.2883 (P
-0.1156 (P
-0.1440 [P
0.1310 (P
0.1666 (P
0.1047 (P
0.2177 (P
0.0577 (P
0.1976 (P
-0.1933 (P
03261 (P
0.0665 (P
0.2059 (P
-0.0669 [P
0.3976 (P
1.0000 (P

= 0.000
= 0.264]
0.079)
0.0791
0.100]
0.022)
- 0.214)
= 0.162)
= 0.185)
= 0.126!

0.237)
= 0.066]
0.347)
= 0.087)
0.0921
0.011]
0.325]
. 0.078)
- 0.324)
0.002)
= 0.000!

HIER

-0.7653 |P
01274 (P
0.2341 (P
0.3261 {P
-0.1405 (P
0.1987 (P
0.0202 (P
0.2239 (P
0.0995 (P
0.3078 (P
0.1935 (P
0.2063 (P
0.0339 (P
0.2035 [P
0.1529 {P
0.2278 (P
0.0784 (P
0.2722 (P
~0.1885 (P
0.2883 (P
0.8292 (P
1.0000 (P

= 0.000)
0.192)
0.053)
0.011}
0.168]
- 0.086]
0.445)
0.061)
0.248)
0.016}
- 0.091}
0.077]
= 0.408)

0.080)
= 0.147)
= 0.058)

0.296]
= 0.029
= 0.0971
= 0.022)
= 0.000)
= 0.000

]

W

CONOC

0.6948 (P = 0.000)
0.1378 (P~ 0.173)
0.3066 ' - 0.016)
01417 (P = 0,166)
0.2501 (P = 0.042]
0.0913 (P - 0.266]
0.0580 (I - 0.346)
02577 (P = 0.037)
-0.2057 (P = 0.078)
0.2858 (P - 0.023)
0.1229 (P - 0.200)
~0.1299 (P = 0.187)
-0.1303 (P = 0.186)
0.1219 (P 0.202)
0.2371 (P = 0.050)
0.1859 (P = 0.100)
0.0813 (P 0.289)
0.2248 (P - (L0601
0.2785 (D = 0.024
01777 (P = 0.111)
0.5369 (P - 0.000]
-0.6847 (P = 0.000)
1.0000 (P = 0.000"

tion of the social environment as 1t may
have existed. The statistic was originally
described by P. Clark and F. Evans (1954],
and their method for computation and
interpretation was followed. A basic as-
sumption in the interpretation of the NN
statistic 1s that the physical spacing of
sites is a function at least in part of
the interaction between sites and the
environment.

Three conditions can be identified
from this measure: randomness of site
location, the degree of clustering, or the
degree of regularized spacing of commu-
nities. Clustering results from the effect
of key resources on settlement location
or from new site formation as groups
move away from existing communities
and settle nearby. Regular spacing can re-
sult from situations of competition be-
tween sites where there 1s a conscious
attempt to maintain the maximum dis-
tance between all settlements in an area
to reduce or avoid potential antagonism.

The NN statistic will customarily
range above and below the value of 1.0,
which represents the random spacing of
ponts. Values below 1.0 represent de-
grees of clustering where 015 the point of
maximum aggregation and all events are
situated i one point. Values above 1.0
indicate degrees of regular spacing with
2.1491 approximating the norm of a hex-
agonally ordered point pattern. It 15 cus-
tomary to eliminate sites whose Nearest
Neighbor 15 farther away than that site 1s
from the boundary of the study area,
since including these sites in the analy-
sis biases the results away from clustered
patterns toward regular spacing. In this
study, NN statistics reflect boundary
elimination unless otherwise indicated.
Results by phase for the Amatzinac Val-
ley and for the Pithecellobium Woodland
vegetation zone within the valley are
presented in Tables 21.10 and 21.11,

THE EARLIEST OCCUPATION:
AMATE PHASE

At the moment, the earliest evidence for
human occupation in the Rio Amatzinac
Valley dates to ca. 1500 Bc. The valley
thus differs from neighboring regions
such as the Valley of Mexico, the Tehua-
can Valley, and the Valley of Puebla,
where there 15 archaeological evidence
for human occupation in the Archaic pe-
tiod. There are reasons for this, of which
the most obvious may be the lack of re-
search on the preceramic period. Outside
of our own project there has been little



Formative Period Settlement Patterns 349

atternpt to detect Archaic occupations in
Morelos.

Within the Rio Amatzinac Valley, how-
ever, we can also identity a number of
ecological variables which would have
negatively 1nfluenced human activity
during this period. For example, the area
lacks contrasting environmental zones
of the type favored by Archaic bands. A
number of wild plant species which were
staples of Archaic bands are rare or ab-
sent (Bugé 19781, There are some seasons
when very tew “collectagens’” are avail-
able, although there 1s an overabundance
at other times of the year, which would
have presented problems in resource
scheduling, making the valley less at-
tractive for year-round occupation.

Periodically throughout the Archaic
period, microbands from adjacent areas
probably established temporary camps
in the valley to exploit some of the sea-
sonally abundant resources. Unfortu-
nately, whatever cultural residue they
may have left was not of sufficient mag-
nitude to be detected during the course
of the reconnaissance. A possible pre-
ceramuc site has been found near Xalostoc
{Grove, personal communication) imme-
diately west of the survey area, although
it has not been intensively mvestigated
to determune the extent and duration ot
actual habitation,

A total of ten Amate phase sites {1500-
1100 Bc) were located during the surface
survey, and these are shown in Figure
21.2. All are Hamlets or [solated Resi-
dences with the exception of one Small
Village located at the base of the Cerro
Chalcatzingo (Table 21.121. Very little
can be said about the range of activities
1n any Amate phase settlement from our
surface collections alone. Eight of the
ten sites are clustered in the northern
half of the valley in prime agricultural
areas which were densely inhabited dur-
g the Postclassic (Hirth 1974) and
which have been under irrigation since at
least Aztec times (Palerm 1954).

In addition to these sites, Francisco
Plancarte y Navarrete (1934} reported
Amate phase material from around Te-
palcingo. Traces of this site could not be
located, but 1t is possible that the site
1s now covered by the modern pueblo
which spreads up the sides of the narrow
niver valley onto the neighboring hillside.

Most of the Amate phase material
comes from multicomponent sites where
1t was erther badly mixed with artifacts
of later periods or recovered from such
doubtful contexts as mound fll or freshly

Table 21.9. Pearson Correlation Coefficients—Late Formative (N = 57)

ror

Dse 0.6028 (P
DRIV -0.2112 (P
PITH-1 0.0190 (I
BAR-1 0.2366 P
HuizZ-1 0.0044 (P
CER-1 0.0178 P
FD -0.0021 (P
IPSR 0.0928 (P
PITH-2 0.0127 P
BAR-2 0.1326 (P
HuIzZ-2 0.1089 |
CER-2 0.0098 I
PPITH 0.0538 (P
PBAR 0.0866 (P
rHUIZ Q.0404 (I
PCBS .0317 (P
PEP 0.0910 (P
e -0.1500 (P
rOLH -0.0832 (P
PHHLM 00167 (P
ror 1.0000 (P
HIER

CONO:

HIER
- 0.000) 0.6378 \P - 0.000
0.057] -0.2459 (P 0.033]
= 0444 0.030% (I’ = 0.410)
= (1L.038) 0.2399 (P - 0.036)
0.4871 0.0528 (P = 0.348)
0.448) 0.3248 (P = (1L.00O7)
= 0.464) 0.1050 (P = 0.219)
= 0.246) 0.1878 I’ = 0.081)
= 0.463) -0.0334 (P - 0.403)
0.163) 0.1695 (P - 0.104}
=0.210) 0.1629 (I = 0.113)
= (0.471) 0.2824 (P = 0.017)
0.345) -0.0595 (P - 0.330
0.261} 0.1188 (P = 0.189]
= 0.383) 0.0116 [P = 0.466]
= 0.408} 0.1655 (P = 0.109]
0.250 0.1261 (P~ 0.175]
= 0.133] 0.2915 (P - 0.014
= 0.269) 0.0449 (P = 0.370)
= 0.45]) 0.3056 [P = 0.010)
0.000} 07827 (P = 0.000

1.0000 (' = 0.000!

CONQ
0.6376 (D - 0.000!
0.2213 (D = 0.049
0.1877 (P ~ 0.081)
0.2890 (P 0.014
0.0858 (I — 0.263)
0.3838 (P = 0.002)
0.2011 (P 0.067)
0.1346 (P - 0.159)
0.1573 4P = 0.121]
0.1557 (P = 0.124]

-0.2348 (P~ 0.039]
0.4887 | = 0.000!
0.0472 P = 0.364)

~0.1454 (P = 0.140)
0.1397 (P 0.150)
0.3458 (0 (0,004)
0.0356 (P = 0.396)
0.1174 (P = 0.192)
0.0377 (P - 0.390)
0.4291 (P = 0.000]
0.5200 {P = 0.000)
-0.6293 (P - 0.000)
10000 (P - 0.000

Table 21.10. Nearest Neighbor Statistics for All Measured Distances within the
Amatzinac Valley (454 km?)

All sites (Level 11
Pithecellobium Woodland
Huwzache Grassland

Level IT sites
[ =75 persons}

Level Il without bound-
ary elimination

Level 1V sites
{+ 7% persons!

Level IV without bound-
ary elimmation

NC: no calculation.

Amate
Phase

0.646
0.646

NC

0.938

N

0476

0.551

Barranca
Phase

0.663
0.546
0.898

1.271

1.315

0.663

Ni

Cantera
Phase

0.772
0.669
0.904

1.03

1.209

0.766

Late
Formative

0.692
0.490
0.965

1.960

2.051

0.763

NC

Table 21.11. Nearest Neighbor Statistics for All Measured Distances within the
Pithecellobium Woodland Vegetation Zone, Amatzinac Valley (55 km?)

Amate
Phase
Level 1all sitest 1.702
Level 11 sites | -75 personsl 2472
Level IV sites + 75 persons! 1.255

Barranca
Phase

1.270
2.960
1.195

Cantera
Phase

1.379
2.343
1.528

Late
Formative

1.119

4.481
1.288

Note: Nearest Neighbor measurements tor Level 11 and Level IV sites were calculated using
the same 1y for all sites in the Pithecellobium Woodland.
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Figure 21.2. Amate phase settlements in

the survey area.

eroded deposits in irrigation canals. At
Chalcatzingo the Middle Formative set-
tlement has obliterated virtually all sur-
face signs of the Amate phase occupa-
tion, and all of our information on the
size and function of the site has come
from project excavations.

Although we lack comparable survey
data from other areas of Morelos, we
know that the Rio Amatzinac Valley was
definitely more thinly populated than
central Morelos or the Valley of Mexico.
Four of the twelve sites reported n the
Valley of Mexico during the Coapexco-
Ayotla subphase [1200-1000 Bcl were
substantial settlements of hetween 200
and 500 inhabitants [Tolstoy 1975). Dur-
ing the Manantial phase {1000~950 B¢,
which is roughly contemporaneous with
our late Amate occupations, the number
of large village sites increased to eight,
and there were almost twice that number
of hamlet communities averaging be-
tween 40 and 180 persons in each. Popu-
lation for the entire Rio Amatzinac Val-
ley 15 estimated to have been between
210 and 575 individuals {Table 21.12).
Even if we adjust this estimate for in-
complete site recovery and underesti-
mating the sizes of sites, a generous fig-
ure for regional population would not
surpass 1,000 inhabitants. This places
regional population density at less than
2 persons per km*,

The largest community in the Rio
Amatzinac Valley was the Small Village
at Chalcatzingo, at the southern extent
of the Pithecellobium Woodland. Here
the combination of drainage patterns,
varied topography, and the presence of a
spring created a complex mixing of plant
communities {see Chapter 31. Nearly the
full range of exploitable ecological niches
found within the valley occur here in a
single locale and, together with good ag-
ricultural land, would have offered a
strong stimulus for residence at this site.
[ estimate that 100-200 people resided
at the site by the end of the Amate phase.
Excavation data place the area of occupa-
tion at 4—6 ha. In addition, Chalcatzingo
is the only site known 1n the region with
public architecture at this time [Chap-
ter ).

Settlement location and palynological
analyses (David Bugé, personal commu-
nication} suggest that maize agriculture
had become the dominant subsistence
activity in the valley by this time. Six
sites including Chalcatzingo [RAS-14,
-20, -45,-112, -266, -330! are located at or
within 200 m of perenmal springs, 1n-
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dicating the importance of accessible
water in the overall settlement strategy.
In addition, all but two sites (RAS-182,
-266) occur within areas of fertile agri-
cultural land. This coincides with what
we know about contemporary settle-
ments 1n western and central Morelos,
where farming villages are found adja-
cent to the agricultural lands of the
floodplains of major rivers., The result
then as now 15 a greater concentration of
population in these areas.

In other areas of Morelos large sites are
situated either at springs {Gualupita,
Qaxtepec) or on terraces adjacent to
rivers [Atlihuayan, Pantitlan, La Era,
Nexpa, San Pablo}, In the Rio Amatzinac
Valley permanent rivers flow the length
of their courses within relatively inac-
cessible, sharply incised barranca chan-
nels. Only in the southern valley do the
barranca sidewalls widen to create small
pockets of rich farmland. Across the rest
of the valley floor, runoff 1s rapid and
soils do not readily retain mosture. On
the whole, settlement is concentrated
in those few locales where subsurface
moisture 18 higher and retained longer.
Under these conditions we might predict
an early occupation of the small fertile
zones of River Bottomland in the south-
ern valley [see Chapter 31. Unfortunately,
no evidence was recovered during the
survey to suggest they were being uti-
lized at this time. We have not found any
traces of incipient irrigation systems,
but we cannot discount the possibility of
pot irrigation or small canals at the
springs to facilitate year-round cropping.
Hunting and seasonal collecting un-
doubtedly continued to be important
supplemental activities for the diet
throughout this period.

Roughly 90 percent of the Amate phase
population was clustered in the northern
half of the valley where we find the
moister Pithecellobium Woodland zone.
Two variables appear to be important in
determining site size and location during
this phase. There is a strong positive cor-
relation between population and the
number of sites located at or within 200
m of the Pithecellobium Woodland and
Riverine zones (0.8256 and 0.6035, Table
21.6). Permanent water sources, espe-
cially springs, likewise may be impor-
tant as seen in the inverse correlation be-
tween site size {HIER) and the distance to
springs (pse] (—0.5682). This simply
means that sites near water sources ex-
hibit a greater potential for growth. High
correlations of population with a number

Table 21.12. Amate Phase Population Summary, Rio Amatzinac Valley

RAS Size in
Site Hectares
14 2-3
20 2-3
45 =1

58 =1

62 =1

71 1-2
112 1-2
182 <1
266 =1
330 4-6

of other variables (PCBs, POLH, CER-2,
rHHLMT) reflect the utilization of these
interrelated environmental zones by
the large population aggregate at Chal-
catzingo.

Specific site categories appear segre-
gated by environmental zones. The Small
Village and Hamlets occur adjacent to
the Riverine zone alongside permanent
rivers. There is also a strong tendency for
Hamlet and Small Village communities
to occur within 1 km of the Huizache
Grassland zone, while only in one in-
stance does a Hamlet occur within the
zone itself [RAS-112), and this is where
a spring issues forth. All but one of
the Isolated Residences are found within
1 km of the Riverine zone but never at
permanent water sources. Isolated Resi-
dences were not found within the Inte-
rior Valley Cerros, Cuaiiotal, or Tetlalera
ZOones.

The above settlement pattern is very
simular to those described by Richard S.
MacNeish, Frederick A. Peterson, and
James A. Neely [1972:386-4396) and by
Kent Flannery {1976b} for regional ex-
ploitation in the valleys of Tehuacan and
Oaxaca, The Small Village and Hamlet
communities in the Rio Amatzinac Val-
ley were probably year-round commu-
nities. The Isolated Residences may rep-
resent microband camps of persons from
permanent communities in the valley
who engaged in seasonal activities, ei-
ther foraging or cultivation in special-
ized zones. There 1s a strong positive
correlation between site size and the
presence of exploitable vegetation zones
(p1TH-1, BAR-1} within a 200 m radius
(Table 21.6). Isolated Residences are re-
stricted to single environmental zones,
while the larger Hamlets and Small Vil-

Site Class Population
Hamlet 21-100
Hamlet 21-100
Isolated Residence 5-15
Isolated Residence 5-15
Isolated Residence 5-15
Hamlet 21-50
Hamlet 21-50
Isolated Residence 5-15
Isolated Residence 5-15
Small Village 101-200

Total population 210-575

lage are found along the interface of
zones where more collectable resources
may have helped to augment agricultural
activities and facilitated more perma-
nent settlement. All of the Isolated Resi-
dences lack vestiges of residential archi-
tecture, storage vessels, or ground stone
implements for processing food which
would indicate any sort of permanent oc-
cupation. In addition, these camps are
located more than 5 km from the nearest
large settlements, the normal distance
necessitating overnight encampments.

Except for RAS-266, all of the Isolated
Residence/microband settlements are
found some distance from permanent
water. The location of RAS-266 at the
Atotonilco springs would have provided
favorable conditions for agriculture, and
from the pattern elsewhere in the val-
ley we should expect to find a perma-
nent Hamlet community there. Unfor-
tunately, prehispanic and contemporary
occupation may have destroyed the re-
mains of a much larger settlement and
biased our data.

I believe that sites RAS-45, -58, and
-62 are related to hunting and collecting
of wild plants in the Pithecellobium
Woodland zone. The importance of col-
lectable resources from the Pithecello-
bium Woodland may have led to the es-
tablishment of a specialized resource
hamlet or microband camp at RAS-71.
This is the only community in the north-
ernmost portion of the Pithecellobium
Woodland zone, and its inhabitants could
also have collected a variety of resources
from the Upland Forest zone, which be-
gins higher on the slopes of Popocatepetl,
about 5 km to the north. RAS-182 prob-
ably tulfilled a similar function in the
southern valley along the shallow-sided
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barranca which carries water only during
the rainy season.

Settlement clustering within the Pithe-
cellobium Woodland zone appears to be a
function of environmental variables in
combination with regional population
growth and community budding. Near-
est Neighbor analysis indicates that
within this zone all communities tend
to be regularly spaced. Differential spac-
ing of communities within the same en-
vironmental zone has been discussed by
Timothy Earle {1976} for Formative pe-
riod settlements in the Valley of Mexico.
In similar circumstances Earle feels that
regular spacing in key resource zones is a
function of maximizing regional exploi-
tation for key resources while minimiz-
ing competition between communities
{ibid.:205-206). The periodicity and
sensitivity of small microband camps
{Tsolated Residences! to specific micro-
environmental conditions is further
characterized by their tendency to be
more tightly clustered with respect to
one another {0.476 for Level IV sites;
Table 21.101 than to the larger and more
permanent Hamlet and Village settle-
ments (0.646 for all sites; Table 21.10).

Amate phase settlement patterns com-
pare most strongly with what occurs in
the Tehuacan and Puebla-Tlaxcala val-
leys at the same time. In the Tehuacan
Valley, permanent year-round settlements
appeared after 1500 ¢ {MacNeish, Peter-
son, and Neely 19721. The basic unit
of residence in this area was the small
harnlet, and larger settlements did not
appear until after 850 sc. Communities
were located on the valley floor where
they could engage in maize agriculture,
which MacNeish suggests formed a large
proportion of their subsistence. To sup-
plement the maize diet, small groups
from the hamlet communities traveled to
base camps in neighboring ecozones for
seasonal foraging and hunting activities.

In the Puebla-Tlaxcala Valley early
population clusters are reported along
river courses and valley slopes during the
Tzompantepec phase as early as 1400 B¢
{Garcia Cook 1974; Mora 1975). The
principal community type was the small
agricultural hamlet numbering between
40 and 100 residents. Larger sites with
populations up to 350 inhabitants have
been identified during the subsequent
Tlatempa phase (Garcia Cook 1973). By
contrast, however, all three of these re-
gions—the Rio Amatzinac Valley, the Te-
huacan Valley, and the Valley of Puebla-
Tlaxcala—differ from what we know of

population density 1n the Valley of Mex-
ico, where large village communities
with populations as large as 500 persons
are reported as early as 1200 nc (Tolstoy
1975; Tolstoy et al. 1977).

MIDDLE FORMATIVE SETTLEMENT
PATTERNS

The Barranca Phase
A total of twenty-two Barranca phase
sites were located during the survey (Fig.
21.3). Regional population 1s estimated
at between 513 and 1,262 persons [Table
21.13), which 1s slightly more than
double the Amate phase estimate. The
annual growth rate necessary to produce
such an increase, however, 15 less than
0.5 percent per year when spread over the
400 year phase. This assumes, of course,
that all sites were contemporaneous and
continuously occupied during these 400
years, which in itself is problematical.
During this phase population spread
throughout the valley, and three cells or
clusters of different community com-
position become evident—a tripartite di-
vision that continues into and becomes
more sharply differentiated during the
subsequent Cantera phase. The three
clusters are a northern cluster of equiva-

lently sized small Hamlets and Isolated
Residences, a central cluster of high
population density and settlement diver-
sity with a wide range in the size of
communities, and a southern cluster of
dispersed settlement where Small Vil-
lages occur along with Hamlet-sized
communities.

The central cluster is situated along
the interface of the Pithecellobium
Woodland and Huizache Grassland zones
essentially along a line between RAS-
300 and RAS-20 [Fig. 21.3). Soils in the
central zone are deep, fertile, high in
moisture retention, and easily cultivated
using simple agricultural technology. All
the settlements in this cluster, with the
exception of RAS-5, are located in prime
agricultural areas and were prabably full-
time agricultural communities.

Chalcatzingo (RAS-330}, located in
this cluster, was the largest community
in the valley. A large portion of the site
was terraced, and check dams were built
to divert surface runoff away from the
terraces. It is likely that simple feeder
canals radiating out from the spring at
the north end of the site were used to
create several hectares of extremely pro-
ductive agricultural land which could be
cultivated year-round. The Chalcatzingo

Table 21.13. Barranca Phase Population Summary, Rio Amatzinac Valley

RAS Size in Ceramuc
Site Hectares Density
1A 2.5 C
1B 2.8 B
5 0.6 C
14 3.5 B
20 6.5 B
53 =0.5 C
62 =0.5 C
71 =05 C
75 =0.5 C
78 4.0 C
107 =0.5 C
112 6.5 B
144 1.5 C
164 2.5 B
182 =0.5 C
189 1.5 B
232 =0.5 C
243 1.1 C
266 5.0 C
326 3.5 C
328 1.5 C
330 13.0 B

Site Class Population
Hamlet 13-25
Hamlet 28-70
Isolated Residence 5-15
Hamlet 35-88
Small Village 65-163
Isolated Residence 5-15
Isolated Residence 5-15
Isolated Residence 5-15
Isolated Residence 5-15
Hamlet 40-100
Isolated Residence 5-15
Small Village 65-163
Isolated Residence 8-15
Hamlet 25-63
Isolated Residence 5-15
Isolated Residence B-15
Isolated Residence 5-15
Isolated Residence 5-15
Hamlet 25-50
Hamlet 18-35
Isolated Resadence R-15
Small Village 130325

Total population 513-1,262
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elite would have had contrel over the
most productive agricultural land in the
region. The land and the concentration of
wild collectagens found only at this site
made the small area arcund Chalca-
tzingo the optimal zone for subsistence
resources 1n the valley.

Residential debris was scattered across
approximately 13 ha, and a population
density of 10-25 persons/ha yields an es-
timated population of 130-325 persons.
Chalcatzingo’s size and the presence of
public architecture make it among the
most important sites in central Mexico
at this time.

Paul Tolstoy {1975 reports up to fif-
teen sites from the Valley of Mexico
which are over 10 ha during the First In-
termediate period, but all of them lack
evidence of public architecture. Gener-
ally speaking, communities over 20 ha
were rare 1n Mesoamerica prior to 500 Bc.

Equally interesting is the population
clustering in the area immediately sur-
rounding Chalcatzingo. Eight small Ham-
lets and Isolated Residences are found
within a 5 km radius of the site. They
range from less than 1 ha up to 3.5 ha in
size. These communities were probably
settled by groups either from Chalca-
tzingo or one of the other two Amate
phase settlements in the central valley
(RAS-14, -20} which continued to grow
throughout this phase.

Village fissioning is symptomatic of
weak and politically decentralized groups
because the residents are unable to
maintam internal order among the vari-
ous kin-related segments (Chagnon
1968). If the population clustering imme-
diately around Chalcatzingo is the result
of group fissioning, it would also appear
that Chalcatzingo was able to maintain
at least a partial linkage between kin-
groups after the fissioning took place.
What 15 important to note is that settle-
ments cluster around Chalcatzingo early
in its development.

All of the sites within a 6 km radius of
Chalcatzingo {including the older sites of
RAS-14 and -20} lack civic-ceremonial
constructions. Only three of the seven
new sites i Chalcatzingo’s immediate
periphery had any sizable population
{RAS-1A, -1B, -326). It is clear that dur-
ing the Barranca phase Chalcatzingo de-
veloped the capacity to integrate and
maintain a concentrated population in a
single locale,

Sites in the northern valley area occur
within the Pithecellobium Woodland
zone, and only four small Isolated Resi-
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dences are found here for this phase. The
population density was about the same
as during the preceding Amate phase, al-
though site location had changed. The
small sites in this zone were probably ag-
ricultural communities which also en-
gaged in seasonal collecting during the
summer and fall. Although the northern
valley receives proportionately greater
amounts of rainfall than other areas of
the valley, soils have higher clay content,
making them more difficult to cultivate
using simple digging stick technology.

Eight sites are located in the valley
south and west of Chalcatzingo, along or
below the 1,250 m contour interval
These sites occur within the Huizache
Grassland environment, and the relative
proximity of two sites (RAS-232, -266} to
Chalcatzingo suggests that they may
have been settled through population
growth and village fissioning of groups in
the central valley. Settlements are dis-
persed at uneven intervals throughout
the southern valley, although the pres-
ence of springs is a key factor in deter-
mining the location of some sites [RAS-
112, -164, -266]. The site RAS-78 is
located near the only area of River Bot-
tomland along the Rio Amatzinac where
the river channel widens, the barranca
sidewalls descend, and cultivation is pos-
sible along the river margin. The largest
community in the south is RAS-112,
which covered 6.5 ha and had a prob-
able population between 65 and 163
inhabitants.

Each of the four largest communities
in this zone (RAS-112, -164, -266, -78} is
located in prime agricultural land and
has as its nearest neighbor an Isolated
Residence (RAS-266/-232; -112/-182;
-164/-189; -78/-144). These smaller sites
are all located at considerable distances
from permanent water sources {1.5-2.5
km) and may have had specialized func-
tions similar to the Amate phase Isolated
Residences, which I suggested were mi-
croband camps utilized to expand re-
source procurement through seasonal
collecting, rainfall agriculture, or both.
Whatever the seasonal periodicity of
these small sites, their pairing with
larger sites was an important aspect of
subsistence strategies in the Huizache
Grassland environment. Many of these
Isolated Residences grew in size and ap-
pear to have become permanent year-
round settlements dunng the subsequent
Cantera phase. Terraces for residential
structures may have been constructed
during the Barranca phase at RAS-112,

but we have no evidence for Barranca
phase public architecture in the valley
outside of Chalcatzingo.

There is strong continuity between the
Amate and Barranca phase settlement
patterns. Areas where there are springs
continued to be favored for site location,
and all Barranca phase Hamlet and larger
communities except one aré found at
such locales. Deviation from this pat-
tern occurs only within the Chal-
catzingo site cluster. The site of
RAS-326 does not have a spring nearby,
and the sites of RAS-1A and -1B are lo-
cated a small distance from a spring on
the eastern slopes of the Cerro Chal-
catzingo. Variation within the Chal-
catzingo site cluster is of interest be-
cause it suggests a deviation from purely
environmental constraints related to ag-
rculture which may be the result of en-
hanced social linkages {sharing, gift giv-
ing, or redistributions) between lineage
members in different sites.

One measure of the continuity within
the system through time is the extent to
which earlier decisions regarding settle-
ment location continue to be followed in
subsequent phases. The continuous oc-
cupation variable {conoc) was utilized
in the correlation matrix to examine the
continuity of settlement decisions in the
Rio Amatzinac Valley. In Table 21.7, high
correlations between conoc and other
variables demonstrate that a continuity
did exist. Negative values indicate the
importance of relationships established
during earlier periods, while positive val-
ues demonstrate the relationships be-
tween variables due to more recent deci-
sions about site location. During the
Barranca phase we find a positive correla-
tion between the appearance of new sites
and the distance to springs {0.3051) as
sites are founded in areas without high
water tables. At the same time there is a
negative correlation with total popula-
tion in the region [—0.4867). The large
sites in the valley continue to be the
older sites, those first occupied during
the Amate phase [—0.2755) and which
still contain the majority of regional
population { —0.4867).

One of the obvious trends during the
Barranca phase was a decrease in the cor-
relation between single vegetation zones
and small sites. Isolated Residences do
not appear to specialize or cluster in
sigle environmental zones as they did
during the Amate phase. There is a sub-
stantial increase in the number and type
of sites that have access to multiple

environmental zones. Fifteen of the
twenty-two sites from this phase (68 per-
cent] are located within 200 m of two or
more vegetation zones, which probably
reflects a decrease in the exploitation of
a small spectrum of resources through
site specialization.

Population is more evenly spread
throughout the region during the Bar-
ranca phase than in the Amate phase. A
number of factors other than the simple
selection of optimal agricultural zones
appears to have influenced population
movement throughout the valley, since
many highly productive areas remained
unoccupied until the subsequent Can-
tera phase. Nearest Neighbor analysis in-
dicates only a slight decrease in the spa-
tial relationship between all sites which
remain highly clustered throughout the
region (0.646 to 0.663, Table 21.10). There
is a decrease in regular spacing for all
sites in the Pithecellobium Woodland
zone [1.702 to 1.270, Table 21.11}.

When we look at particular types of
sites, a number of additional trends be-
come apparent. There is, for example, a
trend for the small sites of less than
seventy-five persons (Level IV sites, Tables
21.10, 21.11} to cluster more with re-
spect to larger sites than to one another.
This supports the arguments for the
functional linkage of several Jarge and
small sites discussed above. There is an
increase in the regular spacing of sites
with seventy-five or more persons (Level
1i sites, Tables 21.10, 21.11) which may
reflect the appearance of community
boundaries and their competition over
regional resources {e.g., Earle 1976). We
must be careful in the extent to which
we take this latter interpretation at face
value, since the regular spacing of Level
I communities is due at least in part to
the relative location of springs through-
out the valley.

Excavation data from the Valley of
Mexico help to clarify some of the settle-
ment trends observed during the Bar-
ranca phase. Tolstoy et al. (1977:99-100}
report the importance of subsistence ac-
tivities other than maize cultivation dur-
ing the Early Horizon (Amate phase con-
temporary) in that area. During the First
Intermediate Phase One-A, however [Bar-
ranca phase contemporary], there was a
decrease in auxiliary hunting activity of
deer, mud-turtle, and wild coot. These
decreases, along with improved stramns of
maize during this time, suggest an over-
all increase in the productivity of maize
agriculture.
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A similar pattern is apparent in our re-
gion. Site selection strongly favored
locales with good agricultural potential
where there was also access to the broad
spectrum of vegetation zones. More data
will be needed from excavation contexts,
but it appears that seasonal collecting
continued to play an important role in
the regional subsistence cycle.

The Cantera Phase

The Cantera phase settlement pattern is
illustrated in Fig. 21.4. A total of forty-
nine sites were located during the recon-
naissance; regional population based on
site size and density estimates is pro-
jected to have been between 1,429 and
3,623 persons (Table 21.14} This in-
crease is impressive when graphed (Fig.
21.5) and represents almost a tripling of
population from the Barranca phase to
the Cantera phase. Although a dramatic
increase for the period as a whole, the
entire population increase for the two-
hundred-year phase could be accommo-
dated by an annual rate of population in-
crease just under (.75 percent per year. It
must be re-emphasized that even this
low rate of growth may be an overesti-
mate if all the settlements were not fully
contemporary or if some of the smaller
settlernents were periodic microband
camps composed of groups from nearby
permanent settlements.

There is strong continuity in settle-
ment patterns between the Barranca and
Cantera phases, and the tripartite divi-
sion of settlement into distinct clusters
{ins the north, central, and southern por-
tions of the valley) persisted. The main
population cluster was still in the cen-
tral valley, between the 1,400 and 1,350
m contour intervals. Chalcatzingo re-
mained the dominant ceremonial and
demographic center in the region, grow-
ing to its largest size during this phase.
Continuous surface scatter at the site
covers just under 0.5 km’ {43.25 hal.
Using the surface-area—debris-density
correlations, 1 have roughly estimated
the on-site population to have been be-
tween 433 and 1,081 persons. This is a
higher estimate than that given in Chap-
ter 6, which calculates the population
using only excavation criteria.

Chalcatzingo was one of the largest
sites in central Mexico at this time.
Other sites reported thus far which may
have been comparable 1n size were Cui-
cutlco and Chimalhuacan in the Valley
of Mexico. Although we know relatively
little about Cuicuilco, Chimalhuacan
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appears to have covered a total of 45 ha,
for which Jeffrey R. Parsons [1971:28)
calculates a population of 600-1,200 in-
habitants. Although Chimalhuacan ap-
pears to have been slightly larger than
Chalcatzingo, it lacks evidence for the
sophisticated internal socioeconomic
differentiation and complex civie-
ceremonial architecture which would in-
dicate a position of regional impertance.
The reverse is true for Chalcatzingo,
which seems to have played a very im-
portant role at the regional level.

At least four small Hamlet commu-
nities are located within 1 km from
the outer boundaries of Chalcatzingo
(RAS-la, -1b, -326, -328). These sites
certainly interacted with the residents
of Chalcatzingo on a regular basis and
should perhaps be included within the
calculation of Chalcatzingo’s size. This
conclusion is based on studies of con-
temporary agriculturalists by Michael
Chisholm and others {Chisholm 1968;
Abrams 1943], who place an outer spa-
tial limit on probable daily interaction

between 3 and 5 miles {5 and 8.35 km).
These four sites increase the size of the
community of Chalcatzingo by an addi-
tional 12 ha.

Heavy Classic and Postclassic occupa-
tion on the east slope of the Cerro Del-
gado (Tetla, RAS-1]) may have obliterated
Middle Formative residences there. This
is most unfortunate since the RAS-1
residence areas may easily have been two
or three times the magnitude reported
here (see Table 21.14). Minimally there-
fore, we can possibly consider Chalca-
tzingo a “community” of about 55 ha.
This would place Cantera phase Chalca-
tzingo on an even footing with such
early large centers as San Lorenzo (53 ha
at 900 Bc) and Chiapa de Corzo Il (49 ha
at 500 nc) (Marcus 1976:88). Cuicuilco
may have been equally large by this time,
but we do not have the data to evaluate
its development in the Valley of Mexico.

On the regional level, there are a num-
ber of important developments. If our
population estimates are correct, roughly
25 percent of the entire regional popula-

tion resided at Chalcatzingo during the
Barranca phase. By 500 Bc (the end of the
Cantera phasel}, this percentage had in-
creased only to 30 percent. Chalcatzingo
had continued to grow throughout the
Cantera phase, but at a slower rate than
the appearance of new Small and Large
Villages. The increase in intermediate-
sized communities suggests an increase
in social integration at the village level,
At the same time there was an increase
in the number of persons living in Ham-
let and Isolated Residence communities
which may suggest greater specialization
in particular procurement activities.

The central valley appears to have
been well integrated and directly under
the control of Chalcatzingo. It is the
most densely populated area in the val-
ley and contains the complete range of
settlement types found throughout the
region, including Isolated Residences,
Hamlets, a Small Village (RAS-14), and a
Large Village (RAS-20) in addition to
Chalcatzingo.

Both RAS-14 and RAS-20 contained
relatively small civic-ceremonial con-
structions. The site of RAS-20 (Campana
de Oro)} had one or perhaps two small
platform mounds which date to the end
of the Cantera phase. The dimensions of
these constructions were ca. 10 x 10 x 1
m and ca. 9 x 12 x 1.25 m. Sherds used
in dating the larger of these structures
came from an old looter’s pit dug into the
construction fill. The smaller structure
had been largely destroyed before the
survey started by farmers who were lev-
eling the platform to amplify the area of
their fields. Part of a small platform with
Cantera phase offerings was encountered
at Las Pilas {RAS-14] by investigators
from the INAH Centro Regional de Mo-
relos y Guerrero, who were excavating
Classic period structures there.

There were also changes in the popula-
tion structure of the northern and south-
ern portions of the valley. The number of
settlements in the northern Pithecello-
bium Woodland increased to eleven as
compared to four during the preceding
Barranca phase. Although this is a con-
siderable increase in the number of set-
tlements, all were still small Hamlets or
Isolated Residences. Many of these sites
appear to have been permanent year-
round settlements where the primary ac-
tivity was seasonal maize agriculture.

The number of sites increased from 9
to 24 in the southern valley below jona-
catepec, The southeast corner of the val-
ley was occupied for the frst time, and a
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new Small Village (RAS-164) appeared. Table 21.14. Cantera Phase Population Summary, Rio Amatzinac Valley
There is definite evidence for platform B B I S

RAS Size Cerarmic
o ocher seclements (RAS164, 79) St Hewwws  Demsity  SweClas  Populaon
may also have had public architecture, 1A 38 B Hamlet 38-95
indicating an increase in ceremonialism 18 2.5 B Hamlet 25-63
within these southern communities. 13 =0.50 C Isolated Residence 5~15
Residential terraces very similar to 14 6.3 B Small Village 63-158
those at Chalcatzingo were constructed 15 =0.50 < Isolated Residence 5-15
at RAS-112 (El Palaciol. Some of these A Y B Large Village D=4
may date to as early as the Barranca i':;' 8;5 g Eainle; Resid 23)-';’;
p_hase. C]assic_: and Postclassic occupa- 45 <0.50 c Isgl::zd Rzzidzzgz 5:15
tion at this site destroyed most of the 48 33 C Harnlet 25 -58
Middle Formative occupation; however, 50 =0.50 C isolated Residence 5_15
one hadly destroyed low platform mound 51 0.90 C Isolated Residence 5-15
which covered approximately 300 m? 52 =0.50 C Isolated Residence 5-15
could be identified as a Cantera phase 53 1.0 C Isolated Residence 5-15
construction. Telixtac {RAS-144) is a 62 1.5 B Hamlet 15-38
small site, covering about 5 ha, with two 65 =0.50 C Isolated Residence 5-15
platform mounds. Excavations at this 70 =0.50 c Isolated Residence =l
site are discussed in detail in Chapter 22. ;; _:ggg g }:ggzzg g:::gzgz: g— :g
Collections of Cantera phase materials 78 " 4.00 B Harnlet 40— 100
were also made from small platform 84 0.63 c Isolated Residence 515
mounds at both RAS-78 and RAS-164. I 100 0.70 B Isolated Residence 7-18
believe that the structures date to the 107 (.50 C Isolated Residence 5-15
Cantera phase despite our inability to 108 0.75 C Isolated Residence 5-15
make more definitive assessments be- 109 =0.50 B Isolated Residence 5-15
cause of the Late Formative occupations 112 10.0 B Small Village 100-250
at these sites, Middle Formative vessels 129 0.90 c Isolated Residence 3-15
were observed in private collections of o 2500 B Rl 2=t
residents of San Ignacio (RAS-78) and igg gg(l) g lssolaltleg ]ﬁemdmce 63—120
were reported to have been found with 168 0.70 c ];;‘litelegfdence 5:1 5
burials 1n a low platform where the 189 15 B Hamlet 35_R8
town's new school was built. 200 0.75 C Tsolated Residence 5-15
The main population centers are again 201 =0.50 C Isolated Residence 5-15
the oldest sites in the valley (Table 21.8, 209 1.95 B Hamlet 20-49
coNoc-ror coefficient of —0.5369). Al- 210 <0.50 C Isolated Residence 5-15
though there is continuity in settlement 225 3.80 B Hamlet 38-95
location with the Barranca phase, there 229 =030 c Isolated Residence 5-15
are many indications to suggest the in- 21 = = el T e il
a 3 232 =0.50 C Isolated Residence 5-15
creasing use of temporal {rainy-season) 243 5 50 B Hamlet 2563
agnculture. New sites occur at greater 257 <050 C Isolated Residence 5_15
distances from areas with high subsur- 258 <0.50 C Isalated Residence 5_15
face water tables (springs, permanent 266 6.00 B Hamlet 60~150
rivers) than during the preceding phases. 271 =0.50 C Isolated Residence 5-15
During the Cantera phase six permanent 318 =0.50 C Isolated Residence 5-15
Hamlet communities appear for the first 326 3.50 B Hamlet 35-88
time in areas where only temporal agri- 328 2.50 C Hamlet 13-25
culture can be practiced. 330 43.25 B Regional Center . 433-1,081
Of these six hamlet communities, two Total population 1,429-3,623

are located in the north {RAS-62, -48),
one is in the central valley (RAS-22), and
three in the south {RAS-144, -189, -209).
The Rio Amatzinac passes close by
RAS-48 within deeply incised barranca
channels which prohibit simple diver-
sion systems from being implemented
or cultivation along the river margins
within the barranca. RAS-22 and RAS-62
likewise do not have access to water
for agricultural usage. The Rio Frio-
Tepalcingo becomes a permanent flow
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only below RAS-22, where it is fed by
spring seepage in the barranca channel.
RAS-144 and RAS-189 are over a full
kilometer from the nearest permanent
water source. Finally, RAS-209 overlooks
the Rio Amatzinac in a locale where
there is approximately 2 ha of cultivable
land within the floodplain.

Topographic zones [rregular Plains and
Irregular Plains with Slight Relief were
apparently also important for settlement
during this period. These are slightly
rolling landscapes where differences in
the immediately surrounding topogra-
phy do not exceed 33 m (Hirth 1974:701.
They can be important areas for early ag-
nculturalists, since the slight differences
in elevation allow for the spot accumula-
tion of surface runoff during the rainy
season. Seven new communities ap-
peared in areas with slight relief during
the Cantera phase (RAS-51, -52, -318,
-168, -200, -201, -209). The total number
of sites in these zones increased from
four during the Barranca phase to ten
during the Cantera phase, lending sup-
port to the proposition that temporal ag-
riculture was growing in importance.

There are also indications that certain
site categories, particularly Isolated Resi-
dences, once again tended to be located
within specific ecological zones. During
the Cantera phase the number of Isolated
Residences occupying single niche en-
vironments increased from five to six-
teen. Throughout the Rio Amatzinac
Valley, Isolated Residences tended to be
located away from the Pithecellobium
Woodland and Riverine zones, while
Hamlets gravitated toward these zones.
The ncrease in both the number of Iso-
lated Residences and the percentage of
population residing in them [Tables 21.8,
21.15) suggests a reintensification of en-
vironmental exploitation by small groups
during this phase, possibly to facilitate
resource collection by residents from
larger Hamiet and Village communities.

Population growth during the Cantera
phase probably stimulated pioneer set-
tling of less favored zones throughout
the valley where the most productive ex-
ploitative activity was rainfall agricul-
ture. These included areas of the south-
ern Huizache Grasslands, where runoff
accumulated in a few natural pockets,
and throughout the Riverine zone, where
a few hectares of river margin land could
be used in conjunction with temporal
agriculture to the most productive ends
(RAS-209 and the cluster of RAS-225,
-229, and -2311.

Table 21.15. Additions to Site Categories and Old Site Abandonments in the Rio

Amatzinac Valley by Phase

Barranca Phase

Site Category

Isolated Residences 9 2
Hamlets 6 0
Small Villages 2 0

An examination of Middle Formative
microband camps in the Tehuacan Valley
indicated that seasonal collection of wild
plants continues to be part of the yearly
subsistence strategy coexisting with
maize agriculture (Flannery 1976b:111~
116). This is of interest here because, by
analogy, growing Cantera phase popula-
tions may likewise have been putting
stress on available subsistence resources
to the point which stimulated the {relap-
pearance of food procurement systems
other than sedentary maize agriculture.

Within the Amatzinac Valley there1sa
re-emphasis on locating sites 1n areas
where seasonal collecting could be prac-
ticed as a supplement to agricultural ac-
tivities, Seasonal {impermanent} micro-
band camps may have re-emerged as an
important exploitative adaptation on the
part of groups from larger Hamlet and
Village communities. This probably was
an often repeated pattern during the in1-
tial stages of termporal agriculture when
yields could still vary considerably from
year to year. Using this model we must
be careful mn our interpretations since
not all of the new Isolated Residences
found during this period may have been
occupied permanently throughout the
year. Unfortunately, there are few ex-
cavation data on the maize productivity
and function of the small cutlying sites
in the Amatzinac Valley to test this
hypothesis.

Nearest Neighbor analysis reveals
some interesting changes in the spacing
of the communities at the beginning of
the Cantera phase. One is the decrease in
site clustering throughout the wvalley.
There 1s also a change in the relation-
ships between communities 1n some of
the older, more continuously occupied
areas. We note, for example, decreases
mn clustering for all sites in both the
Pithecellobium Woodland and Huizache
Grassland vegetation zones from what
they had been during the Barranca phase
(Table 21.10).

Cantera Phase Late Formative

New Abandoned New Abandoned New Abandoned

25 2 30 21
0 8 7
0 2 0

There are also significant changes in
spacing of particular site categories one
to another. There is a decrease in the
regularity of spacing between Level II
communities (those with seventy-five or
more inhabitants); the pattern which
emerges closely approximates what we
would expect under conditions of ran-
dom location. The situation for Level IV
communities {under seventy-five inhabi-
tants} reflects a clear tendency away from
clustering toward more random spacing
(Table 21.10). This is particularly clear
in the Pithecellobium Woodland zone
(Table 21.11}.

Ibelieve Nearest Neighbor trends point
to two separate developments. The re-
laxation of regular spacing between
settlements at the upper level of the
hierarchical spectrum partly reflects the
greater social cohesions which existed in
the valley. Competition is not between
clites as much as it is between 1ndividual
households or communities engaged in
subsistence activities. Greater regularn-
zation of spacing between Level [V com-
munities, for example throughout the
Pithecellobium Woodland zone, suggests
increased exploitation and competition
over scarce resources, This is exactly the
predictable spacing behavior which re-
sults when an ecozone begins to fll up.
Equidistant spacing is a means of mini-
mizing competition when the possibility
for such exists, and should not necessar-
ily be construed as representing a dishar-
monious social climate (Hudson 1969).

Numerous questions remain to be an-
swered as to how the regional socio-
economic network evolved and operated,
and what links, 1f any, were established
between the elite at Chalcatzingo and
those throughout the rest of the valley. It
is 1nteresting to note that the degree to
which Chalcatzingo’s material culture is
shared with other sites in the valley is
more a function of similar internal com-
plexity than of mere proximity to Chal-
catzingo. The distribution of matenal
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throughout the valley corresponds fairly
well to that predicted by a gravity model,
which proposes that the amount of inter-
action between communities is directly
proportional to their population sizes
or position within the ceremonial hier-
archy and inversely proportional to the
distance which separates them (Haggett
1965:35-40}.

The quantity of coincidental occur-
rences of the same traits or artifacts at
different sites is felt to be a function of
interaction. During the Barranca and
Cantera phase, we see a number of im-
portant influences emanating from Chal-
catzingo and spreading out into the sur-
rounding valley. A fairly homogeneous
cultural assemblage is found among the
sites which cluster around Chalcatzingo,
while inequalities appear at sites in the
northern and southern portions of the
valley. Small sites in each of these latter
zones, such as RAS-144 [Telixtac) and
RAS-62 [Huazulco) {see Chapter 22,
more closely resemble Chalcatzingo as
partial pictures of its complete assem-
blages than they do one another.

An attempt was made during our re-
search to measure the interaction be-
tween communities by using ceramic
design variability as an indicator of so-
cial contact. The kinds of design ele-
ments best suited for such analyses in-
clude the complex incised motifs which
can be found along vessel rims of the
Amatzinac White wares. A similar study
was conducted on Middle Formative
White wares by Stephen Plog [1976b] for
the Valley of Oaxaca. Qur analysis was
only partially successful because of the
small number of elements recovered in
our surface collections and the vari-
ability which existed in both the sample
size and the recovery contexts of our sur-
face collections. Nevertheless, a number
of interesting irregularities exist which
need to be analyzed further.

One area of artifact patterning relevant
to our discussion is the distribution of
ceramic types in the valley (Table 21.16).
Amatzinac White and Peralta Orange ce-
ramics occur in a multiplicity of forms
throughout the region. Like most Middle
Formative ceramics, they were prob-
ably manufactured locally by individual
households or lineage groups. This is a
reasonable assumption {Plog 1976b: 262),
especially in the absence of data to sug-
gest the presence of pottery workshops
operated by full-time specialists who dis-
tributed their wares at the regional level,
The Amatzinac and Peralta ceramics are

Amatzinac
White

Northern Valley Sites

45
48
50
51
52
53
62
65
70
71
75

X
X
X

o Fa ]

Central Valley Sites

1A
1B
13
14
15
20
22
Kl
107
258
318
326
328
330

Ea i

Pa o

Southern Valley Sites

78

B4

100
108
109
112
129
144
156
164
168
189
200
201
209
210
225
229
231
232
243
257
266
271

X
X
X

EIECI TR

E ]

]

Peralta

Orange

PGB DE P B E ] I Tl Fale

el

EE I

Pavun

Fine Grey

fo il

Carrales

Coarse Grey



360 KENNETH G. HIRTH

found at all sites throughout the region
and are the principal types recovered
from Hamlet and Isolated Residences
communities.

A number of other types have more re-
streted distributions which may suggest
more specialized functions. These in-
clude Laca, Pavon Fine Grey, and Ca-
rrales Coarse Grey. The Laca and Pavon
Fine Grey ceramics share similar dis-
crete and overlapping distributions. They
are both most heavily concentrated in
the northern half of the valley above the
1,250 m contour, primarily in Village
and Hamlet communities in the central
valley. The frequency and occurrence of
these types in our surface collections
dropped rapidly outside of the central
cluster. In the southern valley, Laca ce-
ramics are found in quantity only at the
Small Village communities of RAS-112
and RAS-164. Solitary sherds occur at
RAS-243 and RAS-232, but these occur-
rences may simply reflect the proximity
of Chalcatzingo.

A similar situation exists for Pavén
Fine Grey. This is anon-local ware {Chap-
ter 13), which is largely restricted to the
central valley. Pavon Fine Grey was found
in the north only at RAS-45 and in the
southern valley only at the sites of
RAS-112 and RAS-144, where unusually
large surface collections could be made.
The opposite is true of Carrales Coarse
Grey, a locally manufactured ware, It is
found at only three sites in the central
and northern valley (RAS-330, -20, -62)
but occurs in one-third of all commu-
nities in the south.

Another kind of artifact useful for
investigating intravalley integration is
stone tools. Blades of imported obsidian
were found at sites throughout the val-
ley, but few sites, with the exception of
Chalcatzingo, yielded evidence of cores
or manufacturing debris. This suggests
that Chalcatzingo may have been the
main site for obsidian procurement (see
Chapter 23] and may have functioned as
the obsidian redistribution and work-
shop center for the valley.

At the same time there is evidence for
the independent exploitation of local sili-
cates by groups in the southern valley for
manufacturing chipped stone tools. The
site of RAS-108 is located atop a small
outcrop of poor quality red chert, and the
occupation here appears primarily re-
lated to its exploitation. This red chert
was found most frequently at Cantera
phase sites in the southern valley either
in rough nodules or manufactured into

simple scrapers or usable flakes, It 1s ex-
tremely rare in workshops at Chalca-
tzingo and was not worked into artifacts
for further trade (Susan Burton, personal
communication; Chapter 18}. It seems
to have been used instead as a supple-
mentary source for manufacturing
simple cutting tools in the southern val-
ley (see also Chapter 23}.

The distributional data allow us to
suggest a number of interesting hypothe-
ses about the nature of cultural integra-
tion within the valley. The correlation
of Laca, Pavén Fine Grey, and Carrales
Coarse (Grey ceramic distributions with
those predicted by the gravity model
gives credence to the assertion of Chal-
catzingo's expanded sociopolitical posi-
tion within the Rio Amatzinac Valley
during the Middle Formative. I would hy-
pothesize that the central valley popula-
tion cluster was directly tied to Chalca-
tzingo via complex exchange relations.
This would account for the greater fre-
quency of Laca and Pavén Fine Grey pot-
tery at all community sizes within the
cluster. The same may have been true of
the northern cluster, although the in-
dications are less convincing. These
types are restricted to the larger and hier-
archically dominant communities in the
southern cluster.

The differential distribution of Pavon
Fine Grey and Carrales Coarse Grey ce-
ramics as well as chipped stone tools and
debris suggest the existence of two dis-
tinct networks of economic interaction,
one centered on Chalcatzingo and a
second in the southern valley, operating
at least semi-independently. Obsidian
tools, primarily blades, were obtained in
their finished form from the Chalca-
tzingo workshops, while scrapers and
flakes occurred in a wide range of sili-
cates, including a locally available red
chert exploited by a secondary lithic in-
dustry in the southern portion of the
valley.

Middle Formative Settlement Patterns
in Central Mexico: An Overview

To what extent are changes in settlement
patterns throughout our survey area due
to the unique development of Chalca-
tzingo or typical of changing regional de-
mography elsewhere throughout central
Mexico? To answer this question we
must briefly examine the scanty but
growing body of demographic data from
neighboring areas, such as the Tehuacan
Valley, the Valley of Puebla-Tlaxcala, and
the Basin of Mexico.

The Middle Formative occupation in
the Tehuacan Valley is represented by
materials from the Early Santa Maria
phase (900-500 Bc; MacNeish, Peterson,
and Neely 1972). Population more than
doubled during this period, and nucleated
village sites appeared for the first time.
Five Nuclear Villages ranged in size from
2 to 3 ha and included a small central ar-
chitectural precinct. The sites are lo-
cated at permanent water sources, and
small hamlet communities may have
clustered in their immediate vicinity,
suggesting that the Nuclear Villages
were the centers for small sociopolitical
units, perhaps chiefdom-level societies.

In the Valley of Puebla the picture
is considerably more complex (Peter J.
Schmidt 1975; Aufdermauer 1970;
1973). Large regional centers are found
with complex civic-ceremonial architec-
ture. The large site of Totimehuacan
south of the modern city of Puebla is an
example of one of these centers which
appears to have grown substantially dur-
ing the period between 700 and 500 BC
(Spranz 1967; 1970). Villages approxi-
mating 20 ha in size with modest archi-
tectural remains appear to have been
fairly common throughout the Valley of
Puebla. Recent investigations suggest
that a number of large regional centers
appeared throughout the area, each of
which maintained its individual politi-
cal autonomy (Fowler et al. 1977).

In Tlaxcala the period between 1000
and 500 Bc spans the last half of the
Tlatempa phase, when Canoas White ce-
ramics frst appeared (Garcia Cook 1974,
and the first half of the Texoloc phase.
Lineal hamlets were the most common
community type, and preferred locations
were hilltops or sharply sloping hillsides
near permanent water sources. Evidence
of ceremonialism intensified at the start
of the Texoloc phase—public architec-
ture began to appear in the larger village
sites {Garcia Cook 1973 : Fig. 2). Nuclear
Villages were present by 500 Bc, with
up to two hundred households apiece.
Maize agriculture was apparently the
principal subsistence activity and was
practiced in combination with elaborate
terrace-irrigation systems. Scasonal col-
lection had declined in importance but
continued to be practiced throughout the
phase.

Perhaps our most complete data on
settlement patterns in central Mexico
come from extensive recannaissance
work in the Basin of Mexico (well sum-
marized in Sanders, Parsons, and Santley
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1979:1-12}. Evidence indicates that
population expanded significantly during
this period, with the greatest population
density in the southern half of the basin.
Several large sites were found on the
lakeshore fringe of Lakes Chalco-
Xochimilco; another is at Chimalhuacan
in the southeast corner of Lake Texcoca.
These are Nuclear Villages varying be-
tween 10 and 60 ha in size and spaced
at regular 8—-10 km intervals around
the lake fringe. Four equivalently sized
communities are found in the Piedmont
zone east of Lake Chaleco and represent
the first substantial settling of this area
(J. Parsons 1976). Although the north-
ern portion of the Basin of Mexico was
settled, it remained distinctly marginal
throughout the entire period.

The combination of a number of fac-
tors appears to have been important in
structuring Middle Formative site loca-
tion in the Basin of Mexico. These in-
clude the proximity to lacustrine re-
sources, arable land with a natural slope
and a high subsurface water table, and
high rainfall in areas with the greatest
number of frost-free days (J. Parsons
1974). The redistribution of economic re-
sources at the regional level appears to
have been a negligible factor, and the
Basin of Mexico may have lacked the
network of symbiotic-extractive inter-
relationships that linked communities
throughout the highlands during subse-
quent periods. The lack of differentiation
between sites in terms of environmental
location suggests that there was little
vertical population integration through-
out the Basin at this time. Tolstoy [1975],
on the other hand, has identified discrete
population clusters which occupy nar-
row environmental settings and may
represent potentially competitive socio-
political groups.

QOur settlement data show general de-
velopmental trends very similar to those
of the rest of Middle Formative central
Mexico. Following a low Amate phase
population, a sharp demographic rise oc-
curred during the subsequent Barranca
and Cantera phases. Chalcatzingo was as
large as or larger than most contempo-
rary centers in either the Basin of Mex-
ico or Puebla-Tlaxcala. Large village
sites between 10 and 20 ha were present
in the Amatzinac region, though not in
the same frequency as elsewhere in cen-
tral Mexico. Nuclear Villages of the type
reported in Tehuacan are similar to some
of the smaller villages in the Rio Ama-
tzinac Valley, such as RAS-144 or RAS-62,

although they do not take the leading
role in intravalley integration.

The Nuclear Settlement—Regional
Center configuration appears to have
been fairly typical throughout central
Mexico during this period. What makes
Rio Amatzinac Valley pattern somewhat
different is the central role which Chal-
catzingo seems to have played in regional
integration. Intraregional hierarchies ap-
peared and were reinforced by the pro-
curement and distribution of economic
resources. There was a strong tendency
toward population clustering in the cen-
tral valley around Chalcatzingo. Judging
from the size and number of sites re-
ported thus far, the Rio Amatzinac Val-
ley appears to have maintained a larger
and more diversified population profile
than other regions of central Mexico.
The extent to which this may or may not
have been due to mare efficient means of
sociopolitical integration found only in
eastern Morelos at this time is still un-
determined.

THE LATE FORMATIVE

The settlement pattern during the Late
Formative is illustrated in Fig. 21.6.
Fifty-seven sites were located during the
reconnaissance, and regional population
rose to between 2,516 and 3,737 persons
(Table 21.17). Distinct changes in re-
gional settlement patterns occurred, pos-
sibly in conjunction with a decline in
the importance of Chalcatzingo as a
major site and its replacement by Cam-
pana de Oro as the major regional center.
Chalcatzingo was largely abandoned, and
remaining habitation was very thinly
scattered. Settlement clustering within
the 2 km radius around the site disap-
peared. Apart from Chalcatzingo, most
large centers from the Cantera phase
continued to be occupied, but there was
a significant change in the location of
rural communities.

Interesting changes in the population
structure are shown in Fig. 21.5. The
Late Formative population estimates
show two divergent trends in the same
calculation. The maximum estimate
suggests a trend toward a leveling-off of
population. On the other hand, the mini-
mum estimate indicates continual popu-
lation increase. Which is the case? What
apparently occurred was a decrease in
the number of individuals living in Ham-
lets and Isolated Residences even though
the number of sites increased [Tables
21.4, 21.17). On the other hand, the per-

centage of population living in Small Vil-
lages increased and became 11 percent
greater than the combined Large and
Small Village total for the Cantera phase
with no substantial change in the size
and proportion of population living in
the Regional Center. Thus, what appar-
ently happened was not the disappear-
ance of Hamlets but greater population
density at the Village sites. Instead of
sites with a light debris scatter over the
surface, we find the same or slightly
smaller surface area at sites but with
much greater density of debris,

The number of Hamlets decreased
slightly from fourteen during the Can-
tera phase to twelve during the Late For-
mative. This difference is accounted for
by the fact that two Hamlets {RAS-78,
-225) grew to Village proportions. Nine
Hamlets were abandoned or decreased in
size after the Cantera phase {RAS-1A,
-1B, -62, -144, -189, -209, -266, -326,
-328), but these are offset by the appear-
ance of nine new Hamlets during the
Late Formative (RAS-1C, -19, -31, -54,
-84, -95, -111, -121, -264}. Only three of
the Cantera phase Hamlets remained at
the level throughout the Late Formative
(RAS-122, -48, -243). These trends seem
to represent an actual increase in popula-
tion density. Even when the two Middle
Formative phases are lumped together, as
was done during the initial stages of
analysis (Hirth 1974}, the Middle Forma-
tive residence pattern still appears more
dispersed than that of the Late Formative.

At the end of the Cantera phase there
was a significant decline in population
and an abandonment of the fertile area
immediately surrounding Chalcatzingo.
Small Hamlets and Isolated Residences
increased in number in the northern half
of the valley as population around Chal-
catzingo apparently dispersed through-
out the Pithecellobium Woodland. The
number of Hamlet-sized and smaller
communities in the Pithecellobium
Woodland north of Campana de Oro
{RAS-20) increased from eleven at the
end of the Cantera phase to twenty dur-
ing the Late Formative.

Campana de Oro was the second largest
site in the valley during the Cantera
phase and grew to become the principal
community in the valley during the Late
Formative. It appears to have been a
tightly nucleated settlement covering a
total of 29 ha. Fourteen mounds of vari-
ous sizes have been mapped for the Later
Late and Terminal Formative occupation
{Fig. 21.7). Five of the mounds definitely
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Figure 21.6. Late Formative settlements in
the survey area.

appear to date to the Late Formative.

During the Cantera phase there was a
high concentration of population in the
northern and central portions of the val-
ley. More than 70 percent of the regional
population was located above the 1,250
m contour interval. During the Late For-
mative this situation changed. Popula-
tion in the northern half of the valley
above the 1,250 m contour interval de-
clined from an estimated maximum of
2,610 persons during the Cantera phase
to a maximum of 2,150 persons during
the Late Formative. There was a more
uniform distribution of population
throughout the valley, although roughly
55 percent of the population was still lo-
cated in the north. Four Small Villages
were found in the south. Each was the
focus of ceremonial activity and con-
structed and maintained a small-scale
civic-ceremonial zone of two or three
mounds.

A number of basic trends in the subsis-
tence pattern can be detected in the Late
Formative settlement configuration, in-
cluding (1} the continued expansion of
population throughout the valley into
previously unoccupied environmental
niches, [2] an increase in the number of
small agriculture communities within
the northern Pithecellobinum Woodland
environment, and (3) a greater exploita-
tion of the southern Huizache Grassland
zone with a large number of sites found
for the first time away from permanent
water sources and in areas of low ground
water. In the north, there was a dense
population clustering throughout the
Pithecellobium Woodland as much of
the area “filled up” with small Hamlet
communities, In the south, settlements
were linearly arranged due to their loca-
tion along shallow-sided barrancas which
contain water during the rainy season of
each year, No less than four such linear
arrangements occurred: (1) RAS-100, -95,
-79, -78; (2) RAS-111, -110; (3} RAS-84,
-89; and (4) RAS-169, -166, -221, -168.
This linear arrangement is absent in the
north because there are very few shallow-
sided barrancas of any length there.
Where they are found, some degree of
linearization is found, as in the case of
RAS-31, -258, -264.

These linear patterns may reflect the
inception of diversion irrigation systems
in conjunction with temporal agricul-
ture. Although such systems are ex-
tremely difficult to document archaeo-
logically, they do appear to have played
an important role in the southern half of
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the valley from this time on. The num-
ber of Hamlet communities located ad-
jacent to shallow-sided barmrancas in-
creased into the Classic period, when
they were part of a well-organized agri-
cultural network whose primary func-
tion appears to have been the production
of subsistence commodities for Teoti-
huacan {Hirth 1978b}.

These changes in settlement location
may be a response to changes in environ-
mental conditions which affect regional
agricultural practices. Investigators in
the Valley of Mexico [e.g., Sanders, Par-
sons, and Santley 1979:406) suggest that
climatic conditions became increasingly
drier during this period. Alternative data
available from the Puebla-Tlaxcala area
suggest that climatic conditions during
the Late Formative were wetter than dur-
ing the Middle Formative (Heine 1973}, If
conditions were drier during the Late
Formative, it would be reasonable to ex-
pect that seasonal collecting would have
again become an important subsistence
activity which would favor site location
in areas of microenvironmental diversity.

Data for the Amatzinac Valley support
the interpretation of wetter environmen-
tal conditions, at least insofar as there is
no apparent correlation between popula-
tion size or site type with specific en-
vironmental variables (Tables 21.8, 21.9).
Although the largest sites in the valley
are still found adjacent to permanent
water sources, there is a decrease in the
occupation of sites having multiple vege-
tation zones within a 1 km radius. On
the whole, environmental zones within
the valley appear to decrease in impor-
tance as site location criteria, as wetter
conditions permitted rainfall agriculture
to be practiced on a broader scale.

For reasons not altogether clear, Chal-
catzingo rapidly decreased in size after
500 B¢, The population clustered around
Chalcatzingo during the Cantera phase
was dispersed throughout the valley
with a major spillover into the north-
ern Pithecellobium Woodland., Thirty-
six sites were newly established during
the Late Formative. Although the rates of
new site foundings are roughly identical
during the Cantera phase and the Late
Formative, the rates of old site abandon-
ment differ significantly. The rate of site
abandonment between the Barranca and
Cantera phases was about 9 percent, as
compared to 57 percent hetween the
Cantera phase and the Late Formative.

Population shifts throughout the val-
ley present a picture of increased settle-

Figure 21.7. Campana de Oro |RAS-201.
Contour interval 0.5 m.

ment clustering at the regional level
when viewed from the perspective of
Nearest Neighbor analysis {Table 21.10).
This is especially true in the Pithecello-
bium Woodland after the population re-
ductions in the central valley. There is,
however, an increase 1n the regular spac-
ing of Level II communities, perhaps a
result of slightly greater competition be-
tween village level sites associated with
a decrease in regional social cohesion
following Chalcatzingo’s decline. Small
sites for the first time are less clustered
with respect to one another than they
are to the larger sites (0.763 as compared
to 0.692 in Table 21.10). This clustering
of small sites around large sites suggests
the appearance of clearly defined social
territories at the village level throughout
the region.

The Late Formative period throughout
central Mexico was a period of continual
population growth and differentiation. In
the Tehuacan Valley the Late Santa Ma-
ria phase was one of substantial demo-
graphic change represented by an in-
crease in total site area. A total of thirty-
eight sites have been found in the valley,
with regional population swelling to be-
tween five thousand and eight thousand
individuals. Large Villages appeared for
the first time, referred to as Nuclear
Towns {MacNeish, Peterson, and Neely
1972:397). These are large permanent
settlements with two or more plazas,

N—=

0 60 m

public architecture, and a variety of
structures which may have housed full-
time specialists. These sites grew as
large as 12 ha in size and included up to
fourteen mounds,

In Tlaxcala the Late Formative period
corresponds to the last half of the Te-
xoloc phase (Garcia Cook 1973; 1974;
Mora 1975) and the first century of the
subsequent Tezoquipan phase (Davila
1975). Population grew substantially in
this region. During the Late Texoloc,
terrace-canal systems incorporating di-
version dams are found with increasing
frequency on sloping hillsides. After 300
BC there was an increase in complex irri-
gation systems, and canal grid-works ap-
peared in conjunction with the growth of
larger, more complex sites. The growth
of regional chiefdoms is evident in both
the number and the complexity of large
sites throughout the region, and we see
the beginnings of such large centers as
Tlalancaleca {Garcia Cook 1973).

The same pattern is evident in Puebla.
Large Regional Centers such as Amalu-
can appeared. Amalucan is just under
1 km’ in size and has an impressive
early irrigation system (Fowler 1969). Vil-
lage and Hamlet communities clustered
within a 1-3 km radius in and around
the large centers. Six such clusters have
been reported from the Valley of Puebla,
and it is suggested that these clusters
symbolize the development of symbiotic
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Table 21.17. Late Formative Population Summary, Rio Amatzinac Valley

RAS
Site

1C
14
16
18
19
20
21
22
25
3l
34
35
36
37
44
46
48
49
30
54
55
58
62
65
71
72
73
74
78
79
81
84
89
95
100
110
111
112
114
121
127
128
164
166
168
169
176
200
221
225
243
258
264
292
295
328
330

Si1ze in
Hectares

4.00
5.5
=0.50
=0.50
1.0
31.0
=0.50
5.0
=0.50
1.00
0.75
=(.50
=0.50
=0.50
=0.50
=0.50
9.20
0.92
1.0
2.0
0.68
1.5
={.50
=0.50
=0.50
=0.50
=0.50
<0.50
30.00
=0.50
=0.50
1.00
1.50
2.10
=(.50
=0.50
3.50
10.00
=0.50
2.10
=050
0.75
9.10
0.60
=0.50
Q.80
=0.50
=0.50
=0.50
4.50
8.50
=0.50
1.26
=0.50
=0.50
1.10
11.0

Ceramuc
Density
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Site Class

Hamlet

Small Village
Isolated Residence
Isolated Residence
Hamlet

Regional Center
Isolated Residence
Hamlet

Isolated Residence
Hamlet

Isclated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Hamlet

Isolated Residence
Isolated Residence
Hamlet

Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Small Village
Isolated Residence
Isolated Residence
Hamlet

Isolated Residence
Hamlet

Isolated Residence
Isolated Residence
Hamlet

Small Village
Isolated Residence
Hamlet

Isolated Residence
Isolated Residence
Small Village
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Isolated Residence
Small Village
HMamlet

Isolated Residence
Hamlet

Isolated Residence
Isolated Residence
Isolated Residence
Small Village

Total population

Population

20-40
55-138
5-15
5-15
10-25
543-1,163
5-15
25-50
5-15
10-25
5-15
5-15
5-15
5-15
5-15
5-15
46-92
5-15
5-15
15-30
5-15
8-15
5-15
5-15
5-15
5-15
5-15
5-15
150-300
5-15
5-15
10-25
8-15
21-53
5-15
5-15
18-35
175-375
5-15
11-21
5-15
5-15
228455
5-15
5-15
5-15
5-15
5-15
5-15
45-113
43-85
5-15
13-32
5.15
5-15
5-15
55-110

2,516-3,737

“demographic zones” in the valley |Fow-
ler et al. 19771.

In the Basin of Mexico the Late Forma-
tive periad {500-200 Bc) is represented
by the Ticoman and Cuanalan ceramic
assemblages. Population quadrupied, and
continued cultural development is seen
in the appearance of civic-ceremonial ar-
chitecture and increasing differentiation
of community types. Cuicuilco grew to
become the largest and most important
settlement in the valley, much of its
growth resulting from the relocation of
population out of the southern shore
line of Lake Xochimilco and into the
center (J. Parsons 1976).

Two general trends characterize the
Late Formative settlement pattern: the
expansion of population into ecological
zones which had not been previously
settled and the maximization of produc-
tive activities through site specialization
{]. Parsons 1976:78). There is evidence
for a movement of population away from
lakeshore areas to Lower Piedmont
zones, and several sites in the Texcoco
and Ixtapalapa regions were situated be-
low the conguest period lake level. If the
Late Formative was drier than preceding
periods, the high subsurface water table
enjoyed by sites along the Lakeshore
Plain would have been lost. Piedmont
zones would then have become favored
because of their fertile loose-grained soils
and the seasonal runoff from higher ele-
vations, which could have been utilized
to irrigate crops.

The Late Formative in the Basin of
Mexico documents the transition be-
tween simple and complex chiefdoms.
Small, politically autonomous centers
were established throughout the greater
Texcoco, Chalco, Ixtapalapa, and Cui-
cuilco regions. These centers were the
focal points of regional resource pool-
ing and redistribution throughout their
newly formed but economically unstable
hinterlands. Although characterized by
both dispersed and aggregated popula-
tion hierarchies, the Late Formative
“contrasts with the Middle Formative
situation where there was a single large
community in a prime ecological niche
with only scattered occupation over the
rest of the area” (]. Parsons 1971:184).
There was an increase in the number of
communities which were part of a more
cohesive economic network emerging
at this time throughout the Basin of
Mexico.

The Rio Amatzinac Valley lost its im-
portant role in central Mexico after the
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decline of Chalcatzingo. It now lacked
a Regional Center of pan-Mesoamerican
importance, and its population profile
became similar to those of neighboring
portions of the central highlands. Defi-
nite indications of hydraulic agnculture
are not found until the subsequent Ter-
minal Formative period {Hirth 1980).
Sites are tightly nucleated, and Mac-
Neish'’s concept of the Nuclear Town (see
above) is an appropriate hallmark for the
phase as a whole, suggesting an increase
in social solidarity at the community
level. The larger settlements existed in a
symbiotic relationship with smalier com-
munities clustered in the immediately
surrounding area.

Recent research in western Morelos
indicates similar developmental pro-
cesses 1n the Coatlan region, with Re-
gional Centers reaching 70-80 ha in
size, Whether the Late Formative popula-
tion clusters found in Morelos, Puebla,
Tlaxcala, and the Basin of Mexico repre-
sent small chiefdom societies still re-
mains to be tested. The suggestion is a
plausible one, however, which would ac-
count for a general trend toward larger
and architecturally more complex sites
during this period.

CONCLUSIONS

The original intent of the Rio Amatzinac
Survey was to determine the relation-
ship of Chalcatzingo to its larger physio-
graphic region. A methodology was de-
vised so that the greater extent of the
region could be covered, locating all sites
where traces of surface residue still
existed. Finer-scale analyses of intersite
variability and composition had to be
forsaken for the broader picture. A multi-
stage methodology was considered in
which the mnitial survey could be fol-
lowed by intensive problem surface col-
lection; unfortunately the lack of time,
money, and trained personnel did not
allow its implementation. As a result,
the reliability of the conclusions reached
from this study rest upon the overall
comparisons of the relative size, spacing,
periodization, and location of settle-
ments in the region with like data from
neighbornng areas in central Mexico, Ad-
ditional speculations are the result of
narrative luxury and should be viewed as
hypotheses to be tested through further
investigation.

During the Amate phase there was a
Light sprinkling of population in the
northern half of the Amatzinac Valley.

Chalcatzingo appears to have been the
oldest continually occupied settlement
1n the region and by 1100 8¢ had become
the principal community in the valley,
with modest public architecture. There
were also different-sized sites located in
different resource zones. This has led me
to suggest that some of the small out-
lying sites were impermanent camps en-
gaged in seasonal resource collection or
rainy season maize agriculture. How-
ever, many of these settlements may not
have been simultaneously occupied dur-
ing the Amate phase. The function of
these sites has been inferred from their
relative environmental relations; the
precise nature of activities carried out in
each and the functional linkages be-
tween them can be established only
from intensive excavation.

The Amate phase settlement configu-
ration conforms fairly well to settlement
patterns found elsewhere in central Mex-
ico at this time. Early populations clus-
tered in the most productive agricultural
zones. Permanently occupied villages in
the best agricultural areas may have ex-
ploited seasonally available resources in
adjacent zones by establishing imperma-
nent camps to harvest additional or alter-
native products (Flannery 1976b:112-
117). As population increased and/or
social pressures within permanent vil-
lages could not be mediated, group fis-
sioning may have led to the establish-
ment of permanent settlements in these
same diversified resource zones. Under
these conditions the functional relation-
ships between activity sites would have
changed through time from locales oc-
cupied by the same group to linked com-
munities occupied by different groups.

Ongoing work in the Valley of Mexico
has supported the idea of seasonal re-
source collecting during the Early Forma-
tive (Tolstoy et al. 1977}). Nevertheless,
the presence of lake and lakeshore en-
virons and the greater number of exploit-
able resource zones which they provided
made the Valley of Mexico different from
other areas of central Mexico at this time.
Seasonal collecting appears to have been
more important as a supplement to agri-
culture in the Valley of Mexico (Tolstoy
1975) than it was in either Morelos or
Puebla. As a result denser population nu-
cleation would have been possible there
as an incipient agricultural complex was
combined with lacustrine resources to
produce a protein-rich diet which in-
cluded quantities of fish, waterfowl, in-
sect larvae, and waterfowl eggs.

During all phases, groups residing in
the Amatzinac Valley faced a narrower set
of exploitable environmental resources
and must have relied upon agriculture for
a greater amount of their total subsis-
tence base. Despite a slow beginning, re-
gional population densities soared during
the Cantera phase, surpassing contempo-
raneous levels in the Valley of Mexico.
This presents an interesting question.
‘Was the growth of Cantera phase popula-
tions and society due in part to a burst in
tierra templada maize productivity with
a commensurate lag in its adaptation to
the higher and colder Valley of Mexico? It
is impossible to resolve this question
with the limited amount of paleobotani-
cal material presently at our disposal. |
would suggest that Chalcatzingo’s devel-
opment was due primarily to modifica-
tions in social relationships, although
changes in subsistence strategies and
their productivity may also have been
involved.

The growth of social networks
throughout the Barranca and Cantera
phases appears to have been based on a
combination of the exploitation of scarce
resources, community budding, and
the maintenance of relationships be-
tween lineage members. The diversity of
environmental zones at Chalcatzingo
provided a mosaic of exploitable micro-
environments available to early agricul-
turalists. An unusually high proportion
of the regional population was clustered
in the immediate vicinity around Chal-
catzingo during the Barranca phase, and I
would suggest that many of these settle-
ments were probably formed by groups
which budded off from Chalcatzingo.

I believe that the earliest ceremonial
activity at Chalcatzingo was probably
aimed at maintaining an integrative equi-
librium in the resident population. Social
conflict within communities often led to
group fissioning among Early and Middle
Formative societies. Social controls that
appeared at Chalcatzingo during the Ba-
rranca phase allowed the site to grow to
large proportions and maintain an inte-
grated society well into the Cantera
phase. The expansion of the site’s cere-
monial zone during the Barranca phase
coincides with the first significant pene-
tration of settlement into all of the
region’s environmental zones. It is pos-
sible that formal social linkages were
maintained between sites in different
environmental zones to maximize re-
gional resources at the same time that
overt competition was diminished. If
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such links existed, they probably would
have been based on lineage ties and ce-
mented by group ceremonialism using
the special-purpose facilities at Chalca-
tzingo. Chalcatzingo’s central social im-
portance can perhaps be related in part to
the formalization of sociceconomic rela-
tionships which first appeared during the
Amate phase.

Civic-ceremonial architecture outside
of Chalcatzingo does not appear until the
Cantera phase and even then does not
suggest a lessening in Chalcatzingo’s role
as the region’s major ceremonial center.
To the contrary, it may well reflect the for-
malization of its hierarchical position. A
greater diversity of ceremonial parapher-
nalia and long distance trade items are
found in a wider array of sites than during
the Barranca phase. Cantera phase popu-
lation increases, but there is no break in
settlement continuity which would sug-
gest developing frictions between com-
peting elites within the valley.

The Middle to Late Formative transi-
tion presents a number of problems
which can be resolved only by future in-
vestigation. Considerable differences can
be noted in the orientation and organiza-
tion of settlement after the Cantera
phase. There is less internal diversity in
the Late Formative settlement patterns,
and one could surmise that there was
less specialization in certain types of
subsistence activities than occurred ear-
lier. There is no large site completely
comparable with Cantera phase Chal-
catzingo in either size or ceremonial ar-
chitecture. On the other hand, we should
not be led to believe that Chalcatzingo
society suddenly “collapsed” to be fol-
lowed by a period of cultural decadence
or stagnation. The organization of the
Late Formative population resembles that
of a small regional chiefdom similar to
those found in other areas of central
Mexico during this period.

Population within the valley shifted
toward more generalized exploitation
patterns during the Late Formative with
greater reliance on agricultural activities
in a restricted number of environments, |
hiasal s pomaiealimls s ol s Tl
lecting in conjunction with this change.
It is important to note, however, that
this is part of a general adaptive change
beginning at the end of the Amate phase
and continuing throughout the Forma-
tive. During the Amate phase seasonal
collecting was presumably still impor-
tant in supplying a portion of the total
subsistence picture; as a result small

microband camps clustered in the key
resource areas throughout the region. In
terms of the Nearest Neighbor analysis
this was represented by a greater cluster-
ing of small settlements one to another
than to all sites both large and small. This
relationship, however, changes through
time. During the Amate phase the mea-
sure of site clustering for all sites in the
region (LevelI}is 0.646 compared to 0.476
when only the small [Level IV sites are
examined. By the Late Formative this
“cluster ratio” dropped to 0.692/0.763 in-
dicating a lesser clustering of small sites
than for all of the sites regardless of size
{Table 21.10).

Chalcatzingo’s decline was fairly rapid,
starting during the latter part of the Can-
tera phase and terminating at the start of
the Late Formative. It is unfortunate that
we cannot trace the transition in terms
of settlement patterns, but at present we
lack tight chronological control for this
transition phase. The Late Formative was
a period of readjustment but not stagna-
tion or decline. The quantity of surface
remains at small sites in the valley sug-
gests that overall settlement densities
may even have risen, If this was the case
{the alternatives to this explanation have
already been discussed), there may well
have been a situation of overall popula-
tion increase during this period.

Our general lack of understanding of
the sociopolitical processes taking place
during the Late Formative makes com-
parison of the Amatzinac developments
with those in other areas of Mesoamer-
ica difficult. In general terms, however,
the key factor in central Mexico at this
time appears to have been growing re-
gionalization in conjunction with an in-
crease in centralized authority. Complex
chiefdom societies became more numer-
ous and characteristic of most areas at
this time. Denser populations made the
need for resource pooling at the regional
level more critical than it had been dur-
ing previous periods. Architectural con-
structions with ceremonial functions be-
came much more prevalent, and statuses
and regional entities themselves were
mamva aharnlo dictinmiiochad fvenen Aana ane
other in terms of their internal corporate
composition and interaction. Whatever
the nature of their internal organization,
these entities began to diverge in terms
of the quantity of shared attributes of
material culture, Distinctly regional ce-
ramic styles began to replace the horizon
styles of the Middle Formative. Inter-
regional exchange continued but was

more restricted in scope, with a greater
percentage of the exchanges occurring
between a smaller number of individuals
in the upper statuses of each society.

Changing interregional exchange rela-
tionships had a2 pronounced effect on
Chalcatzingo’s position as a major center
in central Mexico. It would appear that
the conditions which shaped the nature
of Cantera phase society were not suffi-
cient to maintain it throughout the Late
Formative. The Amatzinac Valley did not
take a step backward in terms of its
sociopolitical development as much as it
fell back in line with the general level of
cultural activity found throughout cen-
tral Mexico outside of the Mexican Basin.
Although the Amatzinac Valley remained
in close contact with the Valley of Mex-
ico throughout its later history, it never
again played a pivotal role in inter-
regional exchange nor had a center of
supraregional importance. The growth of
Chalcatzingo is an interesting case be-
cause it serves to point out the potency
of trade as a stimulus in the early stages
of cultural evolution. At the same time
its instability in the face of changing in-
terregional relations is enough to clarify
that trade 1n the absence of other condi-
tions is not sufficient, in and of itself, to
generate the prolonged and steady devel-
opment of complex society.
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Los primeros poblamientos en el valle
Amatzinac ocurren durante la fase
Amate del Formativo Temprano. La au-
cencia de pueblos durante el Arcdico
puede obedecer a la escasez de plantas
silvestres comestibles en la localidad y
a la distribucion desigual de alimentos
de recoleccion durante el afio. Fueron
locahizados diez sitios de la fase Amate
durante el reconocimiento realizado en
el valle, todos ellos Residencias Aisla-
das y Caserios con la excepcion de una
Pequenia Poblacion (Chalcatzingo). El
bajo nivel de la poblacion local con-
trasta con las ocupaciones mds densas,
contempordneas, en el Valle de Méxicoy
en el centro de Morelos. La mayoria de
los sitios se localizan junto a manan-
tiales perennes y tierra agricola fértil, lo
cual indica la importancia que tenia la
agricultura para estos pobladores tem-
pranos. Ocho de los diez sitios se en-
cuentran localizados en la mitad norte
del valle, esto es, en la zona mds hu-
meda de Bosque Pithecellobium de tie-
rras mds ricas.

Dentro de la jerarquia del sitio, los
Caserios y la Pequeria Poblacion ocu-
rren dentro de la zona intermedia colin-
dando con varias zonas de vegetacion,
en donde mayores recursos recolecta-
bles pueden haber aumentado las ac-
tividades agricolas. Las Residencias
Aisladas, por otra parte, se encuentran
restringidas a una sola zona de medio
ambiente y generalmente distantes
tanto del agua como de los asentamien-
tos mds grandes. Seguramente se trata
de campamentos de microbandas con
personds provenientes de las comuni-
dades permanentes vy mds grandes, las
cuales se ocupaban en actividades esta-
cionales dentro de las zonas mds es-
pecializadas, p.e., de caza o recoleccion
de plantas u otras provisiones.

Durante la fase Barranca la poblacion
en el valle sobre pasé al doble. Tres
agrupamientos de poblacién surgen en
estd fase, un agrupamiento de pequerios
Cuserios y Residencias Aisladas al norte,
un agrupamiento central de alta densi-
dad de poblacion y diversidad de asen-
tamiento, y un dgrupanuento al sur for-
mado de asentamientos dispersos con
Pequefias Poblaciones y Caserios. Chal-
catzingo era la comunidad mds grande
en el agrupamiento central, y durante
ese tiempo una porcidén grande del sitio
fué terraceada. Se estimo que su tamario
era de 13 ha, y su poblacion de 130 a

325. Esto permite le comparacion favo-
rable con otros sitios grandes en el Valle
de México. Varios sitios mds pequefios
se agrupan alrededor de Chalcatzingo.

Hay una continuidad fuerte entre los
patrones de asentamiento Amate y Ba-
rranca, siendo la distancia al agua toda-
via un factor importante en la ubicacion
del sitio. Las diferencias encontradas en
la fase Barranca incluyen un gumento
en el nimero y tipo de sitios con acceso
a zonas de medio ambiente multiple (lo
cual incluye las Residencias Aisladas),
y una distribucion mds pareja de la
poblacion a traveés de la region. Algunos
de los sitios mds pequenos se encuen-
tran obviamente ligados a sitios especi-
ficos mds grandes.

La fase Cantera representa cas: el tri-
ple de la poblacidn del valle. La division
tripartita del valle persiste en esta fase,
y Chalcatzingo crecio hasta legar a ser
el Centro Regional, con lo cual continud
dominando el centro del valle. Su ta-
mafo aumentd hasta justo por debajo
de 0.5 km-, con un cdlculo de poblacidon
de 433-1,081. Otra vez, este tamano es
compdrable al de los sitios contempo-
rdneos grandes en cualquier parte del
centro de México.

Dentro del valle hubo un aumento
en la aparicion de comunidades de ta-
mario intermedio, Poblaciones Peque-
fas y Grandes, a costa de sitios mads
pequenos, lo cual indica un aumento en
la integracion social. Algunas de las po-
blaciones del agrupemiento central, el
drea mds densamente poblada, ya tenian
construcciones civico-ceremoniales re-
lativamente pequerias. También hay
muestra de monticulos de plataforma
en el agrupamniento del sur, en tanto que
el agrupamiento del norte continiia te-
niendo sélo sitios pequerios.

Uno de los cambios mayores de ubi-
cacion de sitio se debid al aqumento en el
uso de la agricultura temporal, p.e., se
fundaron nuevos sitios mds alejados de
las dreas con humedad en el subsuelo, o
en dreas con topografia levemente ro-
lada, la cual pudiera dacumular sufi-
ciente corriente superficial durante la
temporada de lluvias. El asentamiento
en estds dreas de mayor marginalidad,
probablemente fue estimulado por el
aumento en la poblacion. Las Residen-
cigs Aisladas, una vez mds, tienden a
estar localizadas dentro de zonas ecolo-
gicas especificas, y estos pequenos sitios
presentan una distribucion espacial mds
uniforme, debido probablemente a la
competencia por los recursos.

La interaccion social se midid uti-
Iizando para ello los factores de dis-
tribucion de los tipos de cerdmica y las
herramientas de piedra. En tamto que
Chalcatzingo aparentemente ejercia al-
gun control sobre el agrupamiento de
poblacion central y las herramientas
hechas de obsidiana para todo el valle,
al mismao tiempo existia un segundo
centro de intercambio localizado en el
parte sur del valle, el cual tenia como
base la explotacion de una fuente local
de aprovisionamiento de quarzo.

Comparado con otras dreas del centro
de México, el patron de asentamiento
del valle Amatzinac presenta tenden-
cias semejantes de desarrollo. Inmedia-
tamente después de un nivel de pobla-
cién bajo en el Formativo Temprano,
hay un incremento demogrdfico intenso
en el Formativo Medio. Chalcatzingo
surge como Centro Regional compa-
rable a los de la Cuenca de México y
Puebla-Tlaxcala. Lo que distingue al
valle del Rio Amatzinac de estas otras
dreas es el papel central que Chalca-
tzingo parece haber tenido en la integra-
cidn regional.

Diferentes cambios ocurren en el pa-
tron de asentamiento del Formativo
Tardio, dados posiblemente en conjun-
cion con el ocaso de Chalcatzingo como
Centro Regional. El porcentaje de per-
sonas que viven en las comunidades de
tamaiio intermedio aumenta, en tanto
que se reduce la poblacion en los Case-
rios y las Residencias Aisladas. Existe
un indice alto de abandono de sitios
entre la fase Cantera vy el Formativo
Tardio. Con el desmoronamiento del
agrupamiento central, aun cvando la
poblacion continud en aumento, ésta se
disperst hacia las partes del valle pre-
viamente no ocupadas. El valle perdio
la importancia que tenia en el centro
de México dado que carecia ya de un
Centro Regional de importancia Pan-
Mesoamericana.
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One of the project’s research goals was to
excavate smaller Middle Formative sites
in the Rio Amatzinac Valley to provide
comparative data as well as information
on intravalley interaction during this pe-
riod. Time and funds were limited, so the
decision was made to test excavate one
site in the valley north of Chalcatzingo
and another south of Chalcatzingo, We
wanted sites at the lower range of the
settlement hierarchy to gain a more
complete perspective on Chalcatzingo’s
sociocultural role in the Amatzinac Val-
ley settlement system.

After visiting many prospective loca-
tions, Huazulco (RAS-62) in the north-
ern sector and Telixtac (RAS-144} in the
southern section were chosen (see Fig.
21.4). These two sites were accessible
and had good Middle Formative debris.
Part of the Telixtac site is bisected by
railroad tracks; thus, in addition to regu-
lar permits, permission to work near the
right-of-way had to be obtained from
railroad officials. Telixtac was test exca-
vated in March 1974 and Huazulco in
April 1974.

TELIXTAC

The site RAS-144 (Figs. 21.4, 22.1) is lo-
cated on part of the ejido land belonging
to the smalli village of Telixtac, about 15
km due south of Chalcatzingo in the
drier Huizache Grassland zone. In this
area Middle Formative settlements are
located either along permanent rivers or
near springs. Several sites were found
along the Rio Amatzinac where barranca
sidewalls widen and open onto alluvial
terraces which could have been utilized
for floodwater irrigation.

This portion of the valley is also char-
acterized by shallow-sided impermanent
drainages. Telixtac lies at the confluence
of four of these small drainages, It is also
near a small spring. Surface debris covers
over 2 ha between two east-west running

drainages (dry at the time of excavations),
Ground cover is minimal since the site 1s
used for annual maize cultivation.

Telixtac is a shallow site, with sterile
501l and tepetate occurring at a depth of
about {-1.5 m. Much of the site has
been destroyed by repeated plowing, and
cultural debns begins within what is
now the plow zone (0-20 cm below sur-
face). To the east, a separate limuted Post-
classic occupation was noted, consisting
of a small circular mound and some scat-
tered ceramic debris. None of this mate-
rial overlay the Middle Formative
occupation.

The only indication of Middle Forma-
tive architecture is a low, linear platform
mound, approximately 100 x 23 m,
which is bisected along its long axis and
about half destroyed by a railroad cut.
Mound architecture dating to this period
is rare in the highlands and occurs only
at Chalcatzingo and major sites 1n the
surrounding valley. Thus its presence
here indicates that Telixtac was relatively
important in the regional hierarchy.

Most excavation units were dugin four
areas {[-IV) of maximum sherd concen-
tration, which had been determined by a
surface survey of the site. Test Pit 1 was
excavated to sample an area of relatively
low sherd density.

Area I

Only Area I had surface indications of ar-
chitecture—the low linear mound. This
type of platform mound is unusual due
to its length; it is similar at first glance
to later period range structures, Two pro-
files {totaling 6.5 m) were cleaned along
the west face of the north-south railroad
cut bisecting the mound {Fig. 22.1}. Al-
though at least one of the structures
found in Area I had associated midden
buildup extending onto the mound, the
stratigraphy indicates that the mound is
not midden but was a purposeful con-
struction. The terrain at the site slopes

downward from west to east to a north-
west-southeast trending bench (20 m
wide} of constant elevation. The linear
mound was constructed aleng this natu-
ral bench, extending to the southeast.

Excavations immediately adjacent to
the mound revealed evidence of a struc-
ture having two building phases. A 24 m*
area along the west side of the mound
was horizontally stripped to 40-50 cm
below surface level, uncovering part of
the wall lines of a rectangular structure
oriented north-south and east-west (Fig.
22.3). The structure originally extended
northward; the double foundation wall
partially shown in the northern part of
Figure 22.3 had been destroyed by subse-
quent excavation for construction. The
indented double wall, measuring approxi-
mately 1 min length (at the center of Fig.
22.3), may have been part of a recessed
entrance, opeming to the west, on the
downslope side of the mound. The struc-
ture apparently extended eastward onto
the mound.

In some parts of the structure, we un-
covered remnants of what may have been
a stone underlayer to a floor. This 1s a
common Subfloor construction tech-
nique at Chalcatzingo, possibly designed
to facilitate drainage. The overlying floor
had probably been of packed earth. The
only artifacts found in situ were concen-
trations of crushed whale and partial ves-
sels and a mano found on part of the wall
foundation.

Clay daub fragments, some of them
burned, were recovered in the areas adja-
cent to the wall lines, indicating that
some structure walls had been con-
structed of wattle and daub. Some of the
daub fragments had wattle (Tithonia
tubaeformis) impressions, while others
were flat-sided. While many of the flat-
sided pieces from wall surfaces at Chal-
catzingo had traces of white pigment
{Chapter &), there is no evidence for this
at Telixtac.
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Figure 22,1, Telixtac, showing location of
excavation units.
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Figure 22.2. Telixtac Area IJI excavations
{foreground). The Cerro Gordo and Cerro
Chalcatzingo are in the background.

Two trash pits [not illustrated) were as-
sociated with this structure. One, on the
mound itself, had been dug through part
of a wall foundation associated with an
earlier construction. It could not be ex-
cavated as it was within the railroad
right-of-way. For that reason it is not
clear whether this pit was inside or out-
side of the structure. A flexed burial
(Burial 3] was found to the north of this
trash pit.

The second pit was outside the struc-
ture, to the west. Refuse in this pit,
which had been excavated into tepetate,
included ceramigcs, lithics, ground stone
tools, and animal bone. Fragments of hu-
man bone occurred in the refuse, and a
skull {Burial 2} associated with a partial
jade bead and a Carrales Coarse Grey
ovate bowl was found at the base of the
pit. The pit’s basal level has an associ-
ated radiocarbon date of 2600 *+ 70 s
(720-580 BC; N-1956), well within the
Cantera phase limit.

The construction techniques and the
presence of subfloor burials, trash pits,
and utilitarian artifacts define this struc-
ture as a residence, similar to houses at
Cantera phase Chalcatzingo. The posi-
tioning of this structure adjacent to the
long platform mound is quite similar
to the relationship between PC Struc-
ture 6 and PC Structure 4 (the platform

mound} at Chalcatzingo. In neither in-
stance are there data suggesting that
these are elite residences, although their
association with important public archi-
tecture strongly implies that they were
special in some regard.

I believe that the linear mound also
served a very utilitarian function at Te-
lixtac, probably diverting rainwater and/
or barranca overflow away from the liv-
ing areas.

Area IT

What were probably remnants of wall
foundations were uncovered in several
sections of Area II, but they lay so close
to the surface that they had been badly
damaged by plowing. The occupation de-
bris in this area is shallow, with sterile
soil occurring at approximately 50 cm
below surface. Floor debris appears to
have accumulated directly on top of the
sterile horizon. Part of a straight-sided
pit was uncovered in profile, having been
cut into the sterile layer.

Ground stone tools were common in
Area II, and only Area I had more burned
daub fragments. Area II is unusual be-
cause all excavated levels contained more
than 60 percent eroded sherds. This was
not the case in any other area of the site.
The only bone material recovered was a
human premolar.

Area III

Excavations 1in Area [II were limited to
two 1 x 2 m units. Cultural debris was
relatively light; only 5 gm of adobe were
recovered. Worked animal bone was found
as well as several ground stone artifacts,
including two mano fragments and a tu-
bular arrow shaft straightener.

One burial (Burial I} was found in Area
I[II. Unfortunately, this bunal was re-
moved by looters before it could be prop-
erly excavated. The associated artifacts
were eventually recovered, however, and
most basic data concerning bunal form
can be reconstructed. The interment was
flexed and appeared to have been a young
adult about 15—-20 years old, placed in a
shallow grave pit. Associated offerings
included two whole C5 figurines, a small
incised Amatzinac White shallow bowl,
an animal effigy pot, and a Pavén Fine
Grey pinch-sided ovate bowl. A fourth
bow! (Fig. 22.4, upper center] was re-
covered from looters’ backdirt after they
vandalized the burial one night, before it
was completely excavated. The vessel,
probably associated with the burial, is
Amatzinac White and has nim form
RB-78.

A comparison can be made between
this Telixtac burial and the subfloor buri-
als of Chalcatzingo PC Structure 1 {Chap-
ter 8; Appendix C), one of which [Burial
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28, a crypt burial) also had an animal
effigy pot. The inclusion of Amatzinac
White shallow bowls mn burials was also
a common practice at Chalcatzingo. Al-
though there is no direct evidence for a
structure here, this burial may have been
associated with a household cluster.

Area IV and Test Pit 1

These areas are considered together here
since they are stratigraphically similar.
In Area 1V, the area farthest from the
platform mound, three 2 x 1 m pits were
excavated. Debris here was light, and the
remnants of possible wall foundation
lines were found in only one unit.

Test Pit 1, which alsc measured 2 x 1
m, was placed near the mound, about
110 m east of Area IV and 45 m south of
Area I A line of rocks, which may have
been part of a structure wall, appeared in
this unit, as well as a partial straight-
sided pit in profile. Debris in the area of
this excavation was moderately heavy,
but was concentrated 1n a small area.
Ground stone tools (a whole mano and a
partial metate) were recovered from the
test pit, but none were found in Area IV.
Animal bone was absent in both areas.
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Figure 22.4. Telixtac Burial 1 ceramics.

HUAZULCO

The site of Huazulco {(RAS-62} is about
10 km northwest of Chalcatzingo in a
flat, moderately wooded area at an eleva-
tion of about 1,500 m. It lies about 600 m
east of the Rio Frio. This entire area of
the valley is within the Pithecellobium
Woodland environmental zone.

Middle Formative cultural debris was
scattered in an area of less than 0.25 ha
in the center of a 2 ha cornfield south-
west of modern Huazulco. Sherds were
concentrated in the southern part of the
site, and a 13 m long north-south trench
was placed in this area {see Fig. 22.5].
Several small additional units were exca-
vated north, east, and west of the trench
outside of the ceramic scatter which de-
fined the site, but they revealed no sig-
nificant cultural remains.

Two habitation floors were found in
the southern portion of the majn trench.
The most recent was at the base of the
plow zone, and an earlier construction
lay directly above a tepetate-like soil,
about 1 m down. An incomplete stone
foundation wall oriented east-west, form-
ing the southern wall of a structure, was
associated with the earlier floor. A dis-
turbed subfloor burial (Burial 1) associ-
ated with the uppermost floor only 20
cm below the surface was directly north
of this wall. The burial lacked mortuary
furniture.

Large amounts of burned earth and
pole-impressed daub fragments were re-
covered throughout the trench, further
evidence for a structure, yet no compan-

]

40 m

Figure 22.5. Huazulco site area. Solid line
is Aeld boundary; dashed line marks the
extent of the destroyed mound. Contour
interval 50 cm.
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ion wall for either floor was found to the
north. This could have been due to plow-
ing disturbances. However, such a wall
may have been constructed of adobe
brick, which probably would not have
been preserved {see Chapter 6). One com-
plete brick was found in the northern
part of the trench.

Almost 11 kg of adobe debris (some
burned and some with flat surfaces) was
recovered from one 4 x 1 m area of the
trench. This suggests that at the time of
destruction of this structure, one wail
caved inward [south) toward the probable
center of the house. The positioning sug-
gests that the wall may have been located
in an unexcavated area at approximately
3S/0E. The combination of daub and
adobe brick fragments implies that one
or both of the constructions uncovered
in the trench may have had both adobe
brick and wattle and daub walls such
as occur with Cantera phase houses at
Chalcatzingo. (Wall types, wall combi-
nations, and house destruction are dis-
cussed in Chapter 6,)

Two additional floors occur in the
northern part of the main trench. One
extended along the base of the plow
zone, but its exact dimensions are un-
known. A wall of small rocks and burned
earth was associated with it. About 50
em below this floor there appears to have
been another floor, with some of the
adobe base present in the upward-sloping
northern portion. An east-west wall of
large boulders was at the southern limit
of this tloor, continuing east for at least 6
m. Although we cannot date this struc-
ture, the boulder wall line is similar to
Barranca phase T-9B Structure 1 at Chal-
catzingo. Fill over the lower floor was put
in betore the upper floor was constructed,
suggesting an intentional raising and re-
building of the structure, a practice also
known from Chalcatzingo.

The small Middle Formative occupa-
tion at Huazulco was almost entirely
cavered by a Postclassic mound. This
low, circular mound, said to have been
faced with stone, has been destroyed by
recent plowing and leveling activities.
Burials are reported to have been removed
from the mound, but none of the associ-
ated artifacts were available for study.
Only about 10 ecm of the mound soil still
remained, all of it within the plow zone,
enabling us to map the structure, which
was about 30-40 m in diameter. The
mound boundaries have been recon-
structed on the contour map of the site
(Fig. 22.5).

Most likely the mound represented
a raised platform upon which several
houses or a house compound would have
been constructed. The burials could have
been subfloor interments within the
structures.

ANALYSIS AND INTERPRETATIONS

Ceramics and Figurines

The main purpose of the Telixtac and
Huazulco research was to facilitate cul-
tural compansons with Chalcatzingo.
The ceramic typology and chronology de-
veloped for Chalcatzingo were employed
in the analysis of ceramics recovered
during the excavations (Chapter 13,

Based on the ceramic analysis, the
Middle Formative component at Hua-
zulco dates to the Late Barranca and
Early Cantera suhphases. Unfortunately,
there are no radiocarbon dates for Hua-
zulco to verify this placement. Ama-
tzinac White, Peralta Orange, and Te-
nango Brown types dominate the assem-
blage. The only evidence that Huazulco
is primarily a Cantera phase site is
the presence of Xochitengo Polychrome,
Amayuca Ruddy, and Atoyac Unslipped
Polished I ceramics. Pavén Fine Grey, an
“import ware,” is notable for its rarity at
Huazulco.

Telixtac can be tentatively dated be-
tween about 650 and 500 Bc. Atoyac Un-
slipped Polished 1, Amayuca Ruddy, and
Xochitengo Polychrome sherds, all Can-
tera phase markers, are present in the
ceramic assemblage. Xochitengo Poly-
chromes occur in greater abundance at
Telixtac than at Huazulco.

Vessel forms were much more useful
as temporal indicators at Telixtac than at
Huazulco. Especially common in Area I
at Telixtac were outcurving wall bowls
(RB-25) with complex interior and ex-
terior rim design and raspada incising,
diagnostic of the Early and Late Can-
tera subphases. Also diagnostic are the
double-loop handle censer (RB-101}), the
Amatzinac White shallow bowl, and
the animal effigy pot.

It is important to note that Peralta
Orange and Pavon Fine Grey ceramics
occur at both Telixtac and Huazulco,
though Pavin Fine Grey is rare at Hua-
zulco. As mentioned in the ceramic de-
scriptions of these types (Chapter 13|,
Peralta Orange is a type common at Chal-
catzingo and is apparently restricted
principally to Amatzinac Valley sites,
while Pavén Fine Grey is a non-local, im-
ported type. While Peralta Orange could

have been made in ceramic-making vil-
lages throughout the valley, Pavén Fine
Grey would probably have been diffused
through the valley site hierarchy by re-
distribution. This may help explain why
Huazulco, a much smaller site than Te-
lixtac, has so few Pavon Fine Grey sherds.
It should also be noted that while the
punctate decorations on Peralta Orange
at Chalcatzingo are normally triangular,
those on Telixtac sherds were made with
a circular instrument, indicating that dif-
ferent pottery workshops supplied these
two settlements.

Figurines from Telixtac and Huazulco
are comparable to those of Chalcatzingo,
although the Huazulco sample is quite
small. Of the definable figurine types,
C8, Chl-3, and Chl-5 forms are the most
prevalent. As at Chalcatzingo, C8 figu-
rines are uvsually more carefully made
and are sometimes orange-slipped and/or
polished.

The two C5 figurines found with Te-
lixtac Burial 1 (Fig. 22.4} are indistin-
guishable from Chalcatzingo’s C5 figu-
rines. However, three other fgurines
recovered from Areal [Fig. 22.6) are simi-
lar to Chalcatzingo’s Ch1-5 type, yet dif-
fer in eye treatment from those. The eyes
of the three Telixtac figurines are created
by circular impressions with central
punctations. This eye treatment may be a
Telixtac variant of the Chl-5 eye form
and, like the Peralta Orange ceramics,
suggests that Telixtac had its own work-
shops producing ceramics similar but
not identical to those of Chalcatzingo.

A differential distribution of figurines
is apparent at Telixtac. All of the exca-
vated C8 specimens there are from Area
I, in the residential structure associated
with the platform mound. Also, two un-
usual C8 figurines closely resembling
the head of Monument 10 at Chalca-
tzingo (Figs. 9.27, 22.7a-b, 27.1j-1
were recovered from the Area | structure.
In the three seasons of excavation at
Chalcatzingo, only three others of these
figurines were found, and they share iden-
tical features with the Telixtac examples.

Internal Site Organization

Based on the surface distribution of ar-
tifacts recorded during the reconnais-
sance of Huazulco and other northern
valley sites, Kenneth Hirth {Appendix H)
interprets Huazulco as having been an
Isolated Residence during the Barranca
phase and a Small Hamlet in the Cantera
phase. Qur excavation data suggest to me
that there were from one to several rela-
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Figure 22.6. Telixtac C5 aberrant figurines.
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Figure 22.7. Telixtac C8 figurines.

tively contemporaneous household clus-
ters, although superimposed floors were
noted. It is unfortunate that house di-
mensions could not be ascertained to
compare to the unusually large resi-
dences at Chalcatzingo.

Hirth classifies Telixtac as a Barranca
phase Isolated Residence and a Cantera
phase Hamlet [Appendix H). However,
my surface reconnaissance and excava-
tions revealed no firm evidence for the
Barranca phase occupation.

Telixtac had at least five roughly con-
temporaneous household clusters, with
evidence for two sequential construc-
tions in Area I. Wall foundation lines
were noted everywhere but Area I1I, and
some had associated refuse pits, ranging
mn depth from 50 ¢m to 1 m. The double
foundation wall of the Area I structure,
although made of smaller stones than
similar walls at Chalcatzingo (where
stone 1s far more accessible], suggests
that structures may have had adobe plus
wattle and daub walls as at Chalcatzingo.

One important similanty between
Chalcatzingo and Telixtac is the presence
of a Cantera phase structure built beside
a linear platform mound (Telixtac Area |
and Chalcatzingo PC Structure 6), men-
tioned above. The Area 1 excavations at
Telixtac also produced a cylindrical jade
bead associated with a possible skull
burial. These factors, as well as the qual-
1ty of the artifacts found in Areal (e.g.,
Xochitengo Polychromes, CR figurines),
indicate that the Area I structure may
have been an elite residence. Bunal 1,
Area III, is also similar to an elite burial
at Chalcatzingo (see discussion above).

Perforated sherd discs with modified
edges were abundant in Area I at Telix-
tac. These artifacts may have served as
spinning counterweights, which would
indicate that the occupants of the Area |
structure were involved in the spinning
of fiber.

On the other hand, in terms of the
analysis of Chalcatzingo’s lithics {Chap-
ter 18}, the stone tools from Telixtac and
Huazulco most closely conform to the
Group A pattern {common residences).
The lithic artifacts at these sites are
high in modified pieces, include few
shaped tools, and exhibit a proportion-
ally greater dependence on chert than at
Chalcatzingo.

At both Telixtac and Huazulco, lithics
needed for household use were probably
produced within, or procured by, each
living unit. Debitage is almost nonexis-
tent at both sites. It is probable that un-



Excavations at Telixtac and Huazulco

375

worked obsidian arnived first at Chal-
catzingo, where 1t was worked (heavy
workshop debris was found on T-37 at
Chalcatzingo; see Chapter 19 and then
redistributed to outlying areas. The ab-
sidian cores exhibit reuse and exhaus-
tion, strongly suggesting that obsidian
was not available in abundance. Chert ar-
tifacts made of local materials were al-
ways more abundant than those of ob-
sidian, the reverse of the situation at
Chalcatzingo (see Chapter 18l. Thus,
compared to Chalcatzingo, there was a
heavier reliance on local as opposed to
imported raw materials at these smaller
sites.,

SUMMARY

The map 1llustrating the Cantera phase
settlement pattern (Fig. 21.4] clearly
shows that Huazulco 15 clustered with
ten other small sites in the northern val-
ley. The northern valley appears to repre-
sent an early area of colonization during
the Formative period. This area came
under the control of Chalcatzingo or
one of the secondary centers in the
central valley region during the Middle
Formative.

In contrast, the southern valley ex-
hibits a more dispersed settlement pat-
tern of generally larger sites. Coloni-
zation of the southern valley began
somewhat later than 1n the north but de-
veloped 1nto at least a two-stage hierar-
chy of sites, which included secondary
centers with plattorm mounds. The
southern valley was integrated through
the control of elite living at these sec-
ondary centers, which varied in size, e.g.,
San Ignacio ([RAS-78) and Telixtac.

Huazulco and Telixtac, as representa-
tives of smaller sites in the valley, shared
a general cultural pattern with Chal-
catzingo, one which was different from
that of surrounding regions. Two impor-
tant diagnostics restricted primarily to
the valley—Peralta Orange ceramics and
C8 figurines—both occur in the rural
sites as well as at the main center, Chal-
catzingo. At the same time, other ob-
jects, such as greenstone pendants and
beads, are rare outside of Chalcatzingo.

In terms of more exotic artifact con-
tent, Telixtac appears more similar to
Chalcatzingo than does Huazulco, al-
though both sites were part of a local
network supplementing Chalcatzingo’s
supply of subsistence goods. The simi-
larities between Chalcatzingo and Telix-
tac are important, however, since Telix-

tac was larger than Huazulco and had
at least some lower-level elite, while
Huazulco was strictly a small rural
settlernent.

RESUMEN DEL CAPITULO 22

Dos sitios de la fase Cantera dentro del
valle del Rio Amatzingc fueron ex-
cavados con objeto de ganar una per-
spectiva mds completa de las interac-
ciones de Chalcatzingo con otras comu-
m:dades. Estas son Telixtac, al sur de
Chalcatzingo, y Huazulco, un sitio mds
pequerio hacia el norte.

Telixtac tiene un monticulo plata-
forma largo v en linea, lo cual indica
su importancia relativa en la jerarquua
regional. Las excavaciones revelaron
muestrag de una estructura a lo largo del
lado pomente del monticulo, una res:-
Jdencia semejante en técnica de con-
struccion a los domucilios contempo-
raneos en Chalcatzingo, y otros cuatro
agrupamentos de unidades habitacro-
nales. La ubicacion de la casa adyacente
al monticulo probablemente indica que
se trata de una clase de residencia eli-
tica, en base a la analogia que presenta la
asociacron de PCStr, 6juntoal monticulo
plataforma (PC Str. 4] en Chalcatzingo.
También se descubrieron entierros en el
subsuelo y artefactos semejantes a los re-
cobrados en Chalcatzingo.

Huazuleo es un sitio mucho mds pe-
yuerio cuyo componente del Formativo
Medio fué cubierto en algtin tiempo por
un nueve monticulo del Postcldsico
ahora destruido. Las himutadas excava-
ciones revelaron muestra de, por lo
menos, una estructura con un entierro
asociado en el subsuelo, lo cual tam-
bién pone de manifiesto semejanzas con
Chalcatzingo.

Los tipos de cerdmica y las formas
ubicadas en las fases de Chalcatzingo
sirvieron para fechar los dos sitios, con
lo que Huazulco fundamentalmente se
fecho Barranca Tardio—Cantera Tem-
prano, v Telixtac en el Cantera Tardio.
Los dos sitios no tienen la misma dis-
tribucion de cerdmica, p.e., Pavén Gris
Fmno, una importacion gquizds contro-
lada por Chalcatzingo, es mucho mds
raro en Huazulco, probablemente por-
que tenia menor jerarquia que Telixtac.
Las decoraciones a base de puntos de

los tepalcates Peralia Naranja de Telix-
tac se hicieron con un instrumento di-
ferente al que se utilizé en la decoracion
de sus contrapartes de Chalcatzingo, lo
cual indica que se hicieron en otra parte,
tal vez en Telixtac mismo. Algunas figu-
rillas de Telixtac tembién varian de
aquellas de Chalcatzingo, aun cuando
pueden ser clasificadas dentro del mismo
tipo y nuevamente indican la existencia
de un taller aparte, dedicado a manufac-
turar artefactos del estilo Chalcatzingo
en Telixtac. Aun cuando los dos sitios
obtenian la obsidiana de Chalcatzingo,
predonmmnaban los artefactos de cuarzo,
o cual demuestra una mayor dependen-
cia en las materias prumas localmente
existentes.

En comunto, los dos sitios participa-
ban del mismo patron cultural general
mostrado por Chalcatzingo. Dos arte-
factos diagndsticos restringidos al valle,
la cerdmica Peralta Naranja v las figurn-
llas C8, ocurren en ambos sitios mien-
tras que Jos artefactos mds exoticos,
tales como los objetos de predra verde,
se encuentran limitados @ Chalcatzingo
y quzds a otros sitios grandes poco
nUIMerosos.
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Archaeologists have recently begun pay-
1ng greater attention to the raw materials
from which artifacts were manufactured.
Although “trade artifacts” have long
been identified and used for general hy-
potheses concerning interregional “in-
fluences,” today artifacts can be scien-
tifically analyzed and sources of their
raw materials specifically defined. While
these analyses are clearly superior to ear-
lier visual comparisons between artifact
composition and source material, scien-
tific characterization is not a Rosetta
stone. Characterization provides source
data on only a small percentage of the ac-
tual [as opposed to the archaeological}
cultural inventory. It thus does not serve
as a means of documenting entire inter-
action networks. Nevertheless, it is of
substantial value and has contributed
greatly to our understanding of some seg-
ments of the archaeological record, and
has frequently documented that which
had previously been conjecture in the
realm of trade and exchange.

The Chalcatzingo Project placed spe-
cial importance upon raw material char-
acterization since both Kenneth Hirth
(1978a) and I (Grove 1968c] felt that
trade/exchange may have been a signifi-
cant factor, if not the raison d’étre, for
Chalcatzingo’s growth and importance.
The results of the characterization stud-
ies have been inconclusive in this regard,
as perhaps should have been expected.
While they demonstrate that Chalca-
tzingo received raw materials and/or ar-
tifacts from other regions, the total data
do not elucidate the strength or signifi-
cance of these inputs, and much remains
to be inferred. In fact, the characteriza-
tion is perhaps most valuable at the local
level, where 1t demonstrates Chalca-
tzingo’s exploitation of resources within
the valley.

The exploitation of certain local raw
materials which are rare in other regions
suggests that Chalcatzingo may have

acted as a distributor of these materials
to other regions. An intermediary role in
the exchange of materials between other
regions is also possible. Yet both roles,
distributor and intermediary, are difficule
to ascertain from the Chalcatzingo data
alone, and characterization studies are
generally lacking at sites which might
have been recipients.

This chapter discusses seven materials
found at Chalcatzingo: iron ore, obsid-
ian, greenstone, kaolin, lime, chert, and
granodiorite {cantera). All of these ex-
cept kaolin occur in both raw and manu-
factured states at the site. A generalized
map locating the sources of most of
these materials in the Rio Amatzinac
Valley is provided (Fig. 23.11.

IRON ORE

Unworked iron ore fragments as well as
worked and polished pieces were recov-
ered at Chalcatzingo from both the sur-
face and excavations. Of the eighty speci-
mens of ore found, only four show any
purposeful alteration. In each instance
the alteration is present as a relatively
roughly ground flat surface. The coarse-
ness of the grinding suggests it was for
the purpose of making powder, presum-
ably for use as pigment. The grinding
does not seem to be related to the manu-
facture of polished iron ore artifacts. In
addition to the unworked and coarsely
ground pieces, thirteen mirrors, includ-
ing one complete concave mirror found
in association with a high-ranking burial
{no. 401, were recovered (see below and
Chapter 16). Source analyses performed
on both the unworked and the polished
ore pieces reveal that almost all of the
former derive from a local source, while
the polished specimens seem to be man-
ufactured only from non-local ores.
Distribution of raw iron ore and pol-
ished mirror fragments across the site is
non-random. As can be seen in Table

23.1, 58 percent of the raw ore was re-
covered in the excavations of PC Struc-
tures 1 and 2 and T-24. Six raw ore pieces
were also recovered from the surface of
T-31, suggesting that this unexcavated
site area may also have had a significant
relationship to iron ore use. Polished
mirrors occurred in greatest abundance
in the Plaza Central excavations but
were also found on T-27, N-5, and §-39,
as well as in Cave 1. No raw ore was re-
covered in these last four excavation
areas. Polished iron mirrors usually do
not derive from the same contexts or
areas which possess the unworked or
coarsely ground ore.

Analyses

The most thorough and up-to-date analy-
sis of Mesoamerican iron ore artifacts is
currently the work carried out in the
Valley of Oaxaca by Jane Pires-Ferreira
(1975; 1976b} using Mossbauer spectro-
scopy |Evans 1975). Through an exten-
sive survey of potential sources in the
Valley of Oaxaca and Tehuantepec area,
fifty-four sources were sampled, and
these provided a base against which to
compare raw and worked iron ores being
uncovered by the research of Kent Flan-
nery and his associates in the Valley of
Oaxaca.

Pires-Ferreira (1975:48-57| has classi-
fied and labeled the Oaxacan sources ac-
cording to their primary composition as
follows: Group I, magnetite; Group II,
hematite; Group III, ilmenite; and Group
IV, mixed magnetite and ilmenite. Groups
are frequently subdivided with letter af-
fixes (e.g., I-A, I-B). Some of these groups
are relevant to our analyses {below].

The Mossbauer spectroscopy of the
Oaxacan samples was conducted by B.].
Evans of the University of Michigan
{Evans 1975). For the sake of compara-
bility and consistency in results, Evans
consented to run a quantity of the Chal-
catzingo samples. Originally fifty-three
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pieces of iron ore (including four with
ground surfaces) and seven mirror frag-
ments were analyzed. Later an additional
five samples from a possible source in
the Rio Amatzinac Valley were analyzed
{see below).

The analysis of the Chalcatzingo raw
ore samples yielded six distinct clusters.
These we have labeled Groups A-F to
clearly distinguish them in our discus-
sions from the Qaxacan groups. The com-
ments on the six Chalcatzingo groups
are primarily those of Evans [personal
communication]. On-site distribution of
these groups is given in Table 23.1. Group
A. These are hemomagnetites, in which
magnetite is the major phase and hema-
tite is present only in minor amounts
(Fig. 23.2). They are not derived from the
Oaxacan Group V source and are only
grossly similar to artifacts from Qaxacan
Group I-A. Thus, they do not appear to
be from Oaxacan sources. Of the fifty-
three samples analyzed from Chalca-
tzingo, fourteen (26 percent) are Group A.
Group B. These are magnetite-hematite
ores in which the ratio of magnetite to
hematite is approximately 2.: 1 (Fig. 23.3).
They are similar to QOaxacan Group V
ores but also different enough to deter-
mine that the Chalcatzingo samples are
not from Group V sources. Eighteen
specimens (34 percent) of the sample
analyzed belong to this group. Group C.
This group has a hematite to magnetite
ratio of about 1:4 (Fig. 23.4). While the
six samples (11 percent) constituting this
group are similar to the Group I-A ar-
chaeclogical samples from San José Mo-
gote, Qaxaca, the Chalcatzingo speci-
mens are not from that Qaxacan source.
Group D. The solitary specimen from
this group is ilmenite (Fig. 23.5) and has
a possible match with Pires-Ferreira’s
Group IlI-A, a Qaxacan group with no
known source {defined solely on the
basis of artifacts). Mirrors from La Venta,
Arroyo Pesquero, and San Lorenzo like-
wise match this unknown source (Pires-
Ferreira 1975:Table 15). The Chalca-
tzingo specimen is from T-24, one of the
excavated terraces with abundant iron
ore fragments. Group E. These five speci-
mens (9 percent) contain less than 2 per-
cent iran, although they may be metallic
ores. Group F. Similar to Qaxacan Group
II, these nine (17 percent] hematite speci-
mens (Fig. 23.6) have a qualitatively dif-
ferent character from Oaxacan source
ores, and thus a match is doubtful.
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Figure 23.1. Amatzinac Valley, showing
locations of mineral resources.
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Figure 23.3. Iron ore spectrum, Group B.

Sources

It was not necessary to look outside of
the Rio Amatzinac Valley area for pos-
sible iron ore sources. The valley has
long been known as an important source
of iron-rich rock. According to Alfonso
Luis Velasco {1890:90), the first Spanish
iron smelter in Mexico was established
at Tepoxtitlan (La Ferreria} near Zacual-
pan in the northern valley. At least some
of the ore for this operation was mined
from the hills forming the southwest
border of the valley, particularly the
Cerro Cacalote. Pit type mines on the
Cerro Cacalote were sampled, the mate-
rial collected consisting of powdered
iron oxides rather than solid ore. The
bulletin of the Instituto Geoldgico de
Meéxico (1923a:216; 1923b:92) also lists
hematite and magnetite as occurring
near Xalostoc.

Carl Fries (1966} identified a ferrous-
rich area near Chalcatzingo. This locale,
in the barranca of the Rio Amatzinac
northwest of Tetla, gives indications of
having been lightly mined by the excava-
tion of a shallow cave along a section of
the iron-rich sedimentary strata. This
“mine,” presumed to have been prehis-
panic due to the presence of Middle Post-
classic sherds, would have produced red
sediments suitable only for pigment.

At the time of Evans’ analysis of the
iron ore pieces found on the site, the
sources mentioned above either had not
been found or had not yielded solid ore
samples. Following the analyses, which
lacked close similarities to Oaxacan
sources, we bhegan a serious attempt to
locate the published sources in the west-
ern valley. Aside from the pit-like mines
on the Cerro Cacalote and the small
cave-like feature in the barranca behind
Tetla, no other vestiges of prehispanic or
colonial mining were found. Ultimately,
a hillside between Atotonilco and Xa-
lostoc was surveyed and discovered to
have numerous iron ore chunks scattered
over the surface. These ore fragments
were visually identical to those recovered
at Chalcatzingo.

Five samples from this locale were
analyzed by Evans. Four were surface
specimens taken from widely scattered
parts of the hillside {to present a repre-
sentative sample, if such was possible).
The fifth sample came from a modern
shallow mine near the top of the hill. Vi-
sually this last sample was substantially
different from the four surface speci-
mens submitted for testing.

The analysis showed samples 1, 2,
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and 3 to be hemomagnetites and good
matches to the Chalcatzingo Group A
specimens (Fig, 23.7). Sample 4 is
magnetite-hematite and matches well
with Group B ores [Fig. 23.8). Because
munor mining activities have been car-
ried out in the area for a long period of
time, it is possible that the surface
samples represent spill from loads being
carried from other areas of the hill. How-
ever, there seems little doubt that this
area is the source for both Group A and B
specimens, 60 percent of the Chal-
catzingo sample analyzed.

Sample 5 is very complex in terms
of iron phases present and has no
matches with any analyzed archaeologi-
cal materials.

Mirrors
Seven of the thirteen polished mirrors
from Chalcatzingo were analyzed. None
are manufactured from Group A or B ma-
terials, and all are attributed to imported
ores. {See Chapter 16 for provenience of
these specimens.) Mirror M-1. This com-
plete concave mirror (Fig. 16.224) is un-
usual, for it consists primarily of high-
purity magnetite along with a small
amount of some other iron-containing
phase which may be an iron sulfide.
Evans (personal communication] notes
that it is the first time he has seen that
kind of spectrum {Fig. 23.9\. More un-
usual is the fact that none of the large
mirrors tested for Pires-Ferreira (1975:
4865 have such a high magnetite con-
tent. They are normally ilmenite. There
15 no match to any known source.
Mirror M-2. This fragment is com-
posed exclusively of ilmenite, and its
spectrum is identical to the single il-
menite Group D specimen found on
T-24. It is also simlar to Oaxaca Group
III-A, but the match is not perfect. The
presence on T-24 of unworked ilmenite
ore and a mirror fragment from the same
source suggests that the mirror was not
necessanly imported as a finished prod-
uct but could have been manufactured
locally from imported ore. Artifactual
evidence of mirror manufacturing (nu-
merous small worked and unworked
fragments) such as occurs at San José
Mogote, Oaxaca (Flannery et al. 1970},
does not occur in excavations or 4s sur-
face scatter at Chalcatzingo. Mirrors
M-3, M-7, and M-9. These fragments are
made from high-purity hematite ores
and are closely similar to our Group F
ores. Group F, as stated earlier, 15 simi-
lar but probably not related to Oaxaca

Intensity, arbitrary units

8 a 0 -4 -8
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Figure 23.4. Iron ore spectrum, Group C.
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Figure 23.5. Iron ore spectrum, Group D.
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Figure 23.6. Iron ore spectrum, Group E

Group II. Group F ore specimens have
the widest and most varied distribution
on the site (Table 23.1). Their source 1s
still undetermined. If the presence of
polished and unworked fragments from
the same ore source can be taken as evi-
dence of workshop activity (e.g., Mirror
M-2], then these data suggest that such
activity took place at Chalcatzingo, ap-
parently with non-local iron ores.
However, it is again worth noting that
while Group F unworked ore pieces oc-
cur at eight different contexts at Chalca-
tzingo, those same contexts did not yield
any polished fragments or other debris
which might be expected if individual
houses the context of most specimens!
also functioned as mirror workshops.
There are other explanations for im-
ported ore fragments in house contexts,
including the possible use of the ore for
grinding into pigments, or the storage of
iron ores 1n the houses as part of an ex-
change system participated in by the
site’s occupants. Mirrors M-5 and M-8.
These consist exclusively of magnetite,
although not as pure as the magnetites
found in some Oaxacan mirrors (Evans,
personal communication|. According to
Evans, these two mirror fragments are a
“perfect match” to Qaxaca Group [-A,

the Loma de la Visnagra source near the
north end of the Valley of Qaxaca (Pires-
Ferreira 1975:49-54, Table 11l. One
other Morelos mirror fragment 1s also
known to derive from this source
(ibid.: Table 11}. It is presumed on the
basis of present data that these mirrors
were imported into Morelos in an al-
ready manufactured form.

Table 23.2 summarizes the 1dentifica-
tion of ore sources for the analyzed Chal-
catzingo mirrors.

OBSIDIAN

Nearly every level of every unit exca-
vated at Chalcatzingo yielded cbsidian
chips, blades, or small chunks [Chapter
18). Literally thousands of pieces were
recovered, In addition, excavations of
T-37 uncovered a Cantera phase dump
of obsidian debris which yielded over
28,000 preces (Chapter 19). Because oniy
a limited quantity of the total sample
could be source analyzed, a sampling de-
cision had to be made to provide a test
sample covering adequate chronologi-
cal and spatial distributions as well as
providing representation of the possible
range of sources. My decision was to
take, where possible, non-random, selec-

tive samples from floor area contexts of
most house structures and, where such
contexts were not available for certain
phases, to take non-random samples
from units pertaining to that phase. These
non-random samples, which consisted of
three to five obsidian pieces from each
major unit, were selected visually for
what appeared to be different types of ob-
sidian (cloudy, clear, banded, black, etc.).

In addition, a random sample of
twenty-five meces was collected from
the T-37 obsidian dump. Further small
samples from Late Formative T-27, Telix-
tac, and Huazulco materials (see Chapter
22}, the Tetla Postclassic house {Chapter
25}, and comparative Early Formative
samples from San Pablo and Nexpa
(Grove 1974b) were submitted for analy-
sis. Our analysis comprised a total of
ninety pieces of obsidian.

In approaching the trace element char-
acterization of Chalcatzingo’s obsidian
artifacts, we were aware that a great vari-
ety of methods had been utilized in pre-
vious analyses of Mesoamerican obsid-
ian, and the results of such studies were
therefore not always comparable, To
date, three major analytical techmiques
have been used. The obsidian from San
Lorenzo was analyzed with optical spec-
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troscopy (Cobean et al. 1971). Berkeley
researchers used both X-ray fluorescence
{Jack and Heizer 1968; J. Weaver and
Stross 19651 and neutron activation
{Stross et al. 1968) 1n analyzing obsidian
from a number of Mesoamerican sites,
and Pires-Ferreira {1975; 1976al likewise
used neutron activation for the obsidian
recovered by Flannery’s Human Ecology
Project in the Valley of Oaxaca. Neutron
activation appears to be becoming the
most popular analytical technigque, and
this method was chosen for our analysis.

One major problem which had to be
faced in planning the Chalcatzingo analy-
sis lay in the number of elements to be
selected for the final charactenization.
While other analyses had tested for up to
sixteen chemical elements, only two,
three, or four elements were ultimately
used for source identification and com-
panson. The elements most frequently

selected were 1ron |Fel, manganese |Mn),
sodium ({Na}, rubidium {Rb}, strontium
iSrl, zirconium (Zr), and yttrium (Y.
Pires-Ferreira’s analysis of Qaxacan ob-
sidian artifacts used only Na and Mn.
More commonly, three elements—Rb,
Sr, and Zr—were tested and plotted upon
a tri-pole graph (e.g., Jack and Heizer
1968; Stross et al. 1968). The use of a
limited number of elements obviously
lends itself to simple graphs for the iden-
tification of clustering,.

Another source of vaniability among
obsidian charactenzation studies lies in
the manner in which the quantity of
each element 1n a sample is expressed:
percentages |Pires-Ferreira 1975; 1976al,
counts per second over background
{Stross et al. 1968}, or parts per million
(Cobean et al. 19711. Compounding this
problem 15 the use of different calibra-
tion standards. The result is a series of

Table 23.1. On-Site Distribution of Iron Ore Groups
{Excavation and Surface Specimens Excluding Mirrors)

(sroup
Unana
Provemence A B C D E F Ivzed
PC str. 1 8 7 1 1 6
PC Str. 2 3 5 1 1 2
PC 5tr. 6 1 3
PC other 2
T-4 1 1 3
T-6 1
T-7 1
T-11 i
T-15 1 1
19 1
T-20 1 1
T-23 1 1 1
T-24 2 2 1 1 1 5
T-25 2 1 2
T-31 1 1 2 2
Cave 4 1
Table 23.2. Iron Ore Mirrors and Sources
Qaxaca
Croup IH-A
Chalcatzingo  Oaxaca Chalcatzingo  Source
Group F Groupl-A  Group D Unknown Unanalvzed
M-3 M-5 M-2 M-1 M-4
M-7 M-8 M-6
M-9 M-10
M-11
M-12
M-13

site-specific analyses which are not read-
ily comparable. Thus, as we approached
our analysis of the Chalcatzingo obsid-
ian, there was no standard methodol-
ogy, reporting procedure, or standardized
source data to draw upon. Our solution
to this last problem was to conduct our
own characterization of source material,

Source materials were made available
by Thomas Charlton and Robert Zeitlin
(Table 23.3). Although highland Guate-
malan sources were included among the
samples provided, we restricted our
analysis to the central Mexican samples,
since previous studies {Cobean et al.
1971; Pires-Ferreira 1975; 1976a) strongly
indicated that the expected exploitation
pattern would be of only central Mexi-
can sources, The results bear out that as-
sumption. Among the eighteen sources
tested were Otumba {the so-called Teoti-
huacan Valley-Barranca de los Estetes
source), Paredon {a source north of Teoti-
huacan recently rediscovered by Charl-
ton}, and Guadalupe Victoria, Puebla.
This last source, on the lower slopes of
Orizaba Volcang, is known to have been
an important contributor of obsidian to
the Gulf Coast Olmec center of San
Lorenzo (Cobean et al. 19711,

Neutron activation analyses were car-
ried out on the Chalcatzingo samples by
Philip Hopke of the Environmental Re-
search Laboratory of the University of II-
linois. Thirty different chemical ele-
ments were recorded. The analytcal
methods followed are discussed by Charl-
ton, Grove, and Hopke {1978]. Because
we did not want to restrict ourselves ini-
tially by using only a few elements to
compare site samples to source samples,
computer programs for discriminate
cluster analyses using four different dis-
similanty matrices and seven possible
clustering criteria were carried out for
twenty-seven of the thirty chemical ele-
ments. We then eliminated some ele-
ments which appeared insignificant, and
carried out additional computer runs
with eight and later with four elements.
We constantly checked the clusters pro-
vided by the computer against our own
observations of possible patterns. The re-
sults were generally consistent and defi-
nitely surprising. All of the programs
clearly identified a significant portion
of the Chalcatzingo samples as coming
from the Paredon source.

Although the Chalcatzingo obsidian
characterization study was the first to
utilize samples from the rediscovered
Paredon source, previous studies had not
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set apart an “umdentified” source among
their samples. Table 23.4 demonstrates
that distinguishing between Otumba and
Paredon obsidian is virtually impossible
with the elements commonly used 1n ob-
sidian analyses: Mn, Na, Rb, Sr, and Zr.
The elements which serve to differenti-
ate these two sources are barium (Ba),
lanthanum (Laj, and arsenic [As). Thus,
obsidian from archaeological contexts in
Oaxaca and the Gulf Coast previously
identified as from the Teotihuacan Valley
{Otumba) source probably includes Pare-
don obsidian as well.

The fact that our analysis was able to
separate Otumba and Paredon sources 1s
significant because all of the obsidian
tested from the Early and Middle Forma-
tive levels at Chalcatzingo originated at
these two sources. The Guadalupe Vic-
toria source, so important in the Gulf
Coast lowlands, is unrepresented, and
logically so. If obsidian exchange 1s
viewed 1n terms of “cost efficiency”
for handling and transportation, then
sources nearest to the site should show
the greatest amount of exploitation, and
at Chalcatzingo this seems very clearly
to be the case. In fact, because Otumba 1s
nearer to Chalcatzingo than Paredon, it
should be expected that Otumba obsid-
1an would constitute the larger percent-
age of the sample, and the data show ex-
actly this. Otumba obsidian makes up 68
percent of the random sample from the
T-37 Cantera phase obsidian trash dump,
while Paredon contributed 32 percent.
Only two Pachuca green specimens, a
type common during the Classic period,
occur in the Cantera phase materials
tested.

Amate phase, Barranca phase, Late For-
mative, and Middle Postclassic samples,
as well as those from the valley sites of
Huazulco and Telixtac and Nexpa—San
Pablo in central Morelos, were selec-
tively chosen. With the exception of the
Middle Postclassic specimens, all sample
groups contained both Otumba and Par-
edon obsidian. The Middle Postclassic
sample, from the floor of the Tetla house
(Chapter 25), contained four Otumba
specimens and one piece of Pachuca
green obsidian. Because these samples
were selective, their percentage distribu-
tion 1s meaningless.

From the data gathered during this
analysis 1t is clear that Formative period
Chalcatzingo received obsidian from two
sources almost exclusively, Paredon and
Otumba. The minimal data from Telix-
tac, Huazulco, Nexpa, and San Pablo sug-



gest that those sites likewise received
obsidian originating from the same two
sources. The exclusivity of Qtumba and
Paredon sources in Morelos during the
Formative, together with the proximity
of those two sources to each other, sug-
gests that the obsidian was probably
pooled prior to its arrival in Morelos.
This pooling, I presume, was carried out
by a Valley of Mexico community acting
as intermediary. If two separate exchange
systems, one tied to each source, had
been in operation, greater intraregional
variation and stronger ties of one site to
one source might be expected. Such is
not the case.

My undocumented observation is that
Chalcatzingo has a greater quantity of
surface obsidian debris than have other
Middle Formative sites in the Rio Ama-
tzinac Valley. This observation, together
with the presence of a workshop, sug-
gests that the site was probably a re-
distribution center for both worked and
unworked obsidian in the valley {and
perhaps an intermediary in obsidian ex-
change over greater distances). However,
until further work is carried out, this re-
mains simply conjecture.

GREENSTONE

Characterization studies of greenstone
{jadeite, serpentine, etc.} are still in their
infancy, particularly outside of the south-
ern Maya area. Central Mexican green-
stone sources remain essentially at the
hypothetical level. Data suggest that
jadeite may occur near Acatlan, Puebla
(Ortega-Gutiérrez 1974), an area which
William Foshag (1957:12] notes may
have been a source for the antigorite used
in some “Olmec” figurines. The chlorite
schists of north-central Guerrero may
likewise have yielded jadeite [e.g., Coe
1968a:102-103], but little related ex-
ploratory field work has been carried out
anywhere in the central highlands.

At this time the only recent character-
ization study relevant to our materials is
that of Phil Weigand, Garman Harbottle,
and Edward Sayre (1977) on turquoise ex-
change between the U.S. Southwest and
Mesoamerica during the Classic period.
A great number of tiny mosaic fragments,
apparently turgquoise, were found adja-
cent to the skull of Chalcatzingo Burial
40. Turquoise is rare in Middle Formative
archaeological contexts, and characteri-
zations of the Chalecatzingo mosaic
pieces would be of substantial interest.
However, we attempted no greenstone
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Figure 23.9. [ron ore spectrum, Burial 40
concave mirror.

characterization since without source
data such analyses would be of little
value.

The Chalcatzingo greenstone artifacts
and raw materials were studied by Char-
lotte Thomson {Chapter 17, Appendix F).
She distinguished five categories of
greenstone in our sample: jadeite {sev-
eral types and thus probably several
sources), Chalcatzingo mottled jadeite,
serpentine, fuchsite, and other {chryso-
prase, chalcedony, etc.). All of these are
apparently non-local, since geology ap-
propriate to the presence of greenstone
does not occur in this area of eastern
Morelos. Her analysis concludes that
Chalcatzingo and La Venta received their
finer-quality greenstones from the same
supplier {and the same sources). Current
data do not permit any more elaborate
conclusions.

Drill cores and partially worked frag-
ments of greenstone indicate that some
lapidary activities were carried out at
Chalcatzingo. These activities appear to
have been minor, however, and were
probably only for consumption at the
site and within the Rio Amatzinac Valley.

KAOLIN

Circumstantial evidence points to ka-
olin clay {kaolinite] as probably having
been a significant local raw material ex-
ploited and perhaps exported by Chalca-
tzingo. The only source of kaolinite in
the Morelos—western Puebla area, ac-
cording to the Instituto Geoldgico de
Meéxico (1923a; 1923b), is in the munici-
pio of Jonacatepec, Morelos. Chalca-
tzingo lies just outside the municipio’s
northern boundary, and in fact, the
southern slopes of the Cerro Chalca-
tzingo are within the municipio. The
presence of kaolinite to the south of the
site is confirmed by the biological and
mineralogical map of Morelos [Mazari
1921).

Informants mention that kaolin clay
from this source or sources was ex-
ploited until the Zapatista revolution. It
was apparently used as a white colorant
for sugar produced by the local hacien-
das. The revolution wiped out the sugar
industry in eastern Morelos, and the ka-
olin demand apparently died with it. We
were able to locate only two people who
remembered kaolin mining near Jonaca-
tepec. One man, in his nineties, was too
infirm to show us the source he remem-
bered and at the same time insisted that
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Contnbutor

T. Chatlton

R. Zeithn

Contributor’s

Sample ID No

5704
5705
5706
R707-A

5708

5709

5710

5712-1
5712-2
5713
5714

MB-1-1
MC-1-1
MD-2-1
MD-4A-1
MD-5-1
ME-1-2
ME-2-1

ME-6-1
ME-7-1
ME-8-1

ME-10Z-7
ME-11-1
ME-12-1
MF-1-1

MF-3-1
MEF-4-1

Source

Tulancingo, Hgo.
Pizarrin

Navajas [Nopalillo!
Navajas

Otumba (Barranca
del Muerto)
Otumba [TA-79

Otumba | TA-3251

Paredén
Paredon
Paredon
Paredon

Penjamo, Gto.

Zinapecuaro, Mich.

El Paraiso, Qro.

Fuentezuelas, Qro.

Cadereyta, Qro.

Tulancingo, Hgo.

Rancho Tenango,
Hgo.

Teotihuacan

Metzquititlan, Hgo.

Cruz de Milagro,
Pachuca

Huasca, Hgo.

El Ocote, Hgo.

Otumba

Guadalupe Victorna,
Pue.

DPrco de Ornizaba, Ver.

Altotongo, Ver.

Table 23.4. Neutron Activation Results
on Otumba and Pareddn Obsidian

Element

Na
Mn
Rb
Sr
Zr
Ba
Ln
As

Otumba
Range:

2.94-3.16
364-386
114-133
102-211
56-105
708-909
23-30
3-6

Paredun
Range:

2.92-3.16

351-360

130-178

120-162
71-119
80-179
51-64
11-16

Description

Green-brown, clear

Goldish, clear

Fine green, clear

Gold bands in black ob-
sidian, inclusion dots

Cloudy grey {grey caused
by tiny bubbles)

Cloudy grey {grey caused
by tiny bubbles)

Clear to cloudy with
black bands

Clear

Clear

Clear

Clear, some dot
inclusions

Clear

Cloudy

Clear to streaked
Clear hght grey

Ink black
Grey-green

Banded green-brown

Cloudy, streaked
Dark streaky grey
Goldish

Very black

Clear green

Cloudy, streaked

Cloudy, black dot
mclusions

Clear, light streaks

Very dark brown

rather than tell us where the “mine”
was, he would take us there personally.
We made numerous inspections of aerial
photographs as well as reconnaissances
of the area on foot. We sampled a number
of exposures of “tierra blanca,” but none
proved to be kaolinite.

A second informant, working for the
state government in Cuernavaca, told us
of kaolin mining in the past near the vil-
lage of Tlayca to the west, across the
valley from Chalcatzingo. A hill imme-
diately south of Tlayca is locally termed
the Cerro de Caolin (Fig. 23.1). Unfortu-
nately, at the time we went to Tlayca to
tzke samples from exposures and tun-
nels on the hill, we were prevented from
doing so due to an unfavorable local po-
litical situation.

At the moment, the value of locating
kaolin sources for any reason other than
to verify their presence is questionable,
Unlike obsidian and iron ores, which can
be characterized by trace minerals, ka-
olin, once fired, apparently cannot. Thus,
present analytical techniques do not per-
mit raw kaolin or kaolin ceramics to be
associated with specific kaolin sources
or analytically compared.

The question arises as to how impor-
tant kaolin was in the Middle Formative.
Amatzinac White sherds from Chalca-
tzingo were analyzed by X-ray diffraction
at the Ilinois Geologic Survey. The fea-
tureless readings strongly suggest that
the slip is kaolin. It was definitely not
a carbonate (lime} slip. We tested over
100 Amatzinac White sherds, taken at
random from many site locations, with
hydrochloric acid, which would have de-
tected a lime carbonate slip, with nega-
tive results. “Whitewashed” daub frag-
ments from a Cantera phase structure
were also tested with hydrochloric acid,
and again the results were negative. This
suggests that the white pigment was
probably kaolin.

In sum, the evidence for kaolin exploi-
tation by Middle Formative Chalcatzingo
is circumstantial. Kaolin was apparently
used as the slip on the ubiquitous Ama-
tzinac White ceramics, which data sug-
gest were locally manufactured. Kaolin
was also apparently used as a pigment
for “whitewashing” structures. Chalca-
tzingo lies close to a kaolin source (or
sources) known to have been exploited
early in the twentieth century. If For-
mative period Chalcatzingo residents
exploited this local kaolin, as they prob-
ably did, then they may have also ex-
changed kaolin to more distant villages
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lacking this clay. Although the Instituto
Geoldgico de México (1923a; 1923bj data
may be out of date, as of 1923 the source
near Chalcatzingo was the only kaolin
source listed for Morelos and one of anly
seven listed in all of central Mexico. If
most Middle Formative white wares uti-
lized kaolin slip {a hypothesis remaining
to be tested), then the demand for kaolin
would have been extensive, while the
sources may have been few. Kaolin would
have thus been an important commod-
ity m the Middle Formative exchange
networks.

CHERT

During the surface reconnaissance which
covered almost the entire valley {Chapter
21}, a small hill in the south-central val-
ley (RAS-108, Appendix H] was found to
be composed primarily of red chert. Nu-
merous chert cores were found here, and
red chert is found at many other sites 1n
the valley. This suggests that RAS-108
was an important local chert source.
Some of the chert artifacts at Chalca-
tzingo probably derived from this source,
although the color variability among the
Chalcatzingo sample suggests the possi-
bility that other umdentified sources
were being exploited as well (Chapter 181,

More data are needed on the color van-
ability, quantity, and distribution of the
RAS-108 chert within the valley and
at sites outside of the area as well in
order to determine to what extent Chal-
catzingo and other communities were
exploiting this source and how this
chert was transmitted along exchange
networks.

LIME

Limestone outcrops oceur in the hills on
the west and south flanks of the valley
(Fig. 23.11. Some of these sources are
commercially exploited today. Our evi-
dence for lime use during the Forma-
tive period at Chalcatzingo is quite re-
stricted. Excavations on S-39, the south-
ernmost occupation area, uncovered a
thin but somewhat extensive deposit of
processed lime underlying Cantera phase
vessels and bumals (Fig. 4.36]. Gravel-
sized lime pebbles (also processed by fir-
ing! were occasionally found during ex-
cavations at other site areas (e.g., the
Plaza Central cross-trench, T-9B, T-25},
but never in associations which would
allow the 1dentification of their function.

There are data which lead us to believe

that $-39 may have been a ceramic work-
shop area {Chapter 16). At the same time,
we have no data indicating that lime was
used in cerammic manufacturing. Our
tests on Amatzinac White slip (above)
suggest it is kaolin and not lime. Other
slips, such as Laca, remain to be tested.

Lime could have been used in the
preparation of corn, although the S-39
deposit is the only large lime concentra-
tion uncovered. While there are no sub-
stantial data to indicate that corn was
processed with lime during the Middle
Formative, the flat shallow plates with
roughened bases (see the RD ceramic
forms, Chapter 13 and Appendix D} may
be early comales {griddles) which would
further imply that tortillas made from
processed corn were part of the Chal-
catzingo diet.

Evidence for Classic period lime use is
more extensive since three lime kilns
from this period were found during our
excavations (Chapter 24}, The lime pro-
cessed at Chalcatzingo was probably uti-
lized in both maize preparation and the
making of stucco. Traces of lime plaster
occur on T-3 Structure 1, the round pyra-
mid. The Postclassic hillside shrine also
shows extensive use of lime plaster.

"
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2 ta

Figure 23.11. Boulder aon hill showing
twWO cuts.

Figure 23.10. Boulder on hill with large
cut.
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GRANODIORITE

Chalcatzingo’s Formative period free-
standing monuments are manufactured
from the local granodiorite (cantera).
While large boulders are abundant on
this hillslope and could have been worked
into almost any form, mining may have
taken place at selected areas on the ce-
rros. During the project we encountered
an area midway up the southern slopes
of the Cerro Chalcatzingo with a large
partially worked and grooved slab [MCR-
12} and other probable slab fragments
nearby. More recent investigations of
stone exposures above this area indicate
that here the rock has natural lamellar
fractures which would produce slabs suit-
able for stelae, etc., with less reworking
necessary than would be required with
other rocks. Two large, thick, horizontal-
lying boulders in the immediate area had
been partially cut through (Figs. 23.10,
23.11). These data indicate that quarry-
ing and initial reworking of some can-
tera took place in this locale. Since we
have no evidence for Classic or Post-
classic use of large worked slabs, we pre-
sume this quarry to have been utilized
during the Formative period.

Although there has been hacienda
period and recent “mining” of cantera
boulders at the base of the hill for use
elsewhere [Chapter 2), there is no evi-
dence that this was an important prehis-
panic source of monumental-size stone
for the rest of the valley. Other sites in
the area did not, to our knowledge, uti-
lize stone stelae or monuments, and utili-
tarian implements would have been more
readily fashioned from river stones easily
accessible almost anywhere in the valley.

RESUMEN DEL CAPITULO 23

En el proyecto tuvo especial importan-
cia la caracterizacion de las materias
primas de los artefactos como medio
para ganar informacion acerca del co-
mercio e intercambio locales v distan-
tes. Se centra la discursién alrededor de
siete tipos de materia prima: mineral de
hierro, obsidiana, piedra verde, kaolin,
cal, quarzo, y cantera. Los resultados de
los andlisis probaron ser de valor fun-
damentalmente para entender la explo-
tacion de los recursos minerales dentro
del Valle del Rio Amuatzinac.

La espectroscopia Mdssbauer revelo
que, de los muchos trozos de mineral de
hierro encontrados en Chalcatzingo, la
mayoria proviene de un drea de recursos
situada en la seccion poniente del valle.
Varios fragmentos de espejo pulido, sin
embargo, son iguales a los que provie-
nen de los recursos del Valle de Oaxaca,
lo gque sugiere que éstos hayan sido
importados.

La activacion de neutron se utilizo
para buscar la caracterizacion de ele-
mentos en los artefactos de obsidiana
del sitio. El andlisis indica que la obsi-
diana del Formativo Temprano y Medio
proviene de dos recursos, Otumba y Pa-
redon, ambos situados al nororiente del
Valle de México. La informacién sugiere
que la obsidiana probablemente fuera
“reunida” antes de llegar a Morelos.

Los artefactos de piedra verde no se
sujetaron al andlisis de caracterizacion,
por no existir suficientes datos de las
dreas de recurso, Toda la piedra verde
parece ser de importacién en Chalca-
tzingo. Hay alguna muestra de que el
trabajo del tipo blando de piedra verde
se realizara en Chalcatzingo, probable-
mente limitade al consumo dentro del
drea local.

El kaolin era una materia primma im-
portante utilizada para el engobe de la
cerdmica Amatzinac Blanco de Chalca-
tzingo y para blanquear algunas casas.
Se conoce un recurso de kaolin cerca del
sitio, pero el kaolin es una de las pocas
materias primas que por naturaleza no
pueden ser actualmente caracterizadas
con éxito. Sin embargo, la proximidad
de Chalcatzingo a esta importante ma-
teria prima implica que el sitio pudo
haber jugado un papel importante en la
distribucion de este material durante el
periodo Formativo Medio en las tierras
altas del centro de México.

Se encontré una loma de quarzo al sur
del valle (sitio RAS-108). Este material

parece haber sido explotado localmente
y distribuido por medio de una red de
intercambio centralizada aqui, al sur
del valle y no en Chalcatzingo.

La piedra caliza se encuentra en las
lomas a lo largo del poniente y del sur
del valle. La cal procesada se encontro
en un contexto del Formativo Medio en
Chalcatzingo, pero los usos a los cuales
haya sido destinada no han sido deter-
minados. La cal pudo usarse en el pro-
cesamiento de maiz, pero no parece
haber sido usada como pigmento blanco
en la manufactura de cerdmica.

La cantera de la localidad sirvié como
material para los monumentos con so-
porte propio encontrados en el sitio. Los
trozos de roca se obtenian de los ma-
cizos que sobresalen en las laderas del
sur del Cerro Chalcatzingo, en donde
hay muestra de estos talleres todavia a
Ia vista,
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In addition to Chalcatzingo’s major For-
mative period occupation, there are com-
ponents from later time periods as well.
Romadn Pina Chan’s 1952 research showed
that Monticulo A {our T-3 Str. 2], one
of two mound structures which face a
small rectangular plaza, dated to Teoti-
huacan III-IV (1955:7-9). Excavations
during the three major field seasons of
our project uncovered several additional
Classic period structures on the main
site area. Late Classic and Early-Middle
Postclassic structures were also mapped
in the Tetla zone of Chalcatzingo, and
minor excavations were conducted. Clas-
sic and Postclassic artifacts occur as well
in caves on the Cerro Delgado. Only one
definite Postclassic architectural feature
was found in the main site area, the so-
called adoratorio which is discussed
below.

CLASSIC PERIOD

Chalcatzingo was neither large nor ap-
parently important duning the Classic
period. Several other sites i the valley
overshadowed Chalcatzingo in these re-
spects. San Ignacio (RAS-78), m the
southern valley, may have been the area’s
major center. This fact is significant, for
until the Classic period the southern val-
ley was relatively unimportant, and the
shift 1n focus to this area points to a
major shift in the economy during this
time, a shift which terminated with the
end of this period (Hirth 1980).

Central and eastern Morelos reflect
strong Teotihuacan influences during
the Classic period, especially during the
Teotihuacan III~IV phase. That such in-
fluences are far weaker 1n western Mo-
relos is undoubtedly at least partially a
reflection of central Mexican geography.
Central and eastern Morelos are situated
adjacent to the Amecameca pass in the
Sierra de Ajusco. This pass connects
those regions of Morelos with the east-

ern Valley of Mexico and Teotihuacan.
Western Morelos is far more isolated geo-
graphically from the Vvalley of Mexico,
and was certainly within the sphere of
Xochicalco rather than Teotihuacan.

The small Classic occupation at Chal-
catzingo pertains primarily to Teotihua-
can III-IV. The largest site near Chalca-
tzingo at this time was Las Pilas (RAS-
14], only a few kilometers to the south-
west. This site, situated near a large
spring, has recently been excavated and
partially reconstructed {Martinez Don-
juan 1979). These excavations uncovered
a number of large caches of Teotihuacan
III-1IV ceramics. Several of the mound
structures at Las Pilas are characterized
by talud-cornice architecture, and such
architecture also occurs at San Ignacio to
the south.

The fall of Teotihuacan affected Clas-
sic period settlement throughout central
and eastern Morelos. In the Rio Amatzi-
nac Valley the settlement pattern shows
a shift in population back to the north-
ern valley. The main site area at Chalca-
tzingo seems to have been abandoned,
but occupation may have continued at
Tetla. A comprehensive discussion of the
valley during the Classic has been writ-
ten by Kennech Hirth {1980).

Pyramid Group (T-3)
The major Classic period monumental
architecture on the main site area con-
sists of two small pyramid mounds fac-
ing a plaza, as well as a small ball court
to the north of the plaza. The pyramid-
plaza group is situated on Terrace 3, near
the northwest end of the site’s upper-
most and principal terrace, the Plaza
Central {T-1). The largest mound, T-3
Structure 1 {Pifa Chan’s Monticulo B;
1955:8), slightly over 9 m high, faces
west onto the plaza. Qur 1973 excava-
tions of this structure were intended to
define its dimensions and form.

Those excavations indicated that the

structure is a circular pyramid (actually
more ovoid than round}, approximately
35 m in diameter at its base (Fig. 24.1).
The pyramid’s main staircase, including
balustrades, is 8.0} m wide. R.David
Drucker (1977 has suggested that Teo-
tihuacan utilized a measurement unit
equivalent today to0.805 m. This mound’s
stairway width appears to be a basic mul-
tiple {10 x|} of that measuring unit.

The round pyramid was built onto the
western end of the 70 m long Middle For-
mative period platform mound, PC Struc-
ture 4, which delimits the north side of
T-1. The pyramid has an earthen core
and an exterior facing of undressed
stones, laid with their flattest sides out-
ward. This stone exterior was once plas-
tered, although only traces of the plaster
remain today. The pyramid may have
originally risen in three stages; however,
our excavations and reconstruction were
carried out only on the lowest stage. A
small area of Classic period stone pave-
ment had been laid onto the upper sur-
face of the platform mound, adjacent to
the rear of the pyramid (Figs. 24.2, 24.3).

The plaza area measures approximately
40 % 40 m. Pifia Chan {1955:7) gives the
dimensions as 60 x 50 m, but these may
relate to the basal measurements of the
plaza, which is raised above the terraces
to the north [T-15) and west (T-5).

Pifia Chan’s excavations concentrated
on the smaller of the two pyramid struc-
tures. The excavated and partially recon-
structed structure, Monticulo A {our T-3
Str. 2), lies on the plaza’s south side. It is
a two-stage quadrilateral structure. The
lower stage, which measures 24 m per
side, had a height of approximately 1.4
m. It may have had talud-tablero archi-
tecture. The upper stage, 18 m per side,
had a height of 1.7 m (Pifia Chan 1955:
7). Although Pifna Chan’s project par-
tially reconstructed this structure, it is
today again a featureless mound.
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Figure 24.2. Pavement behind T-3 Struc-
ture 1.

T-15 Ball Court {T-15 Str. 2) {Figs. 24.4,
24.5)

Our initial surveys of Chalcatzingo in
1972 determined that a long low mound
occurred on T-15 (Str. 2} slightly north
of PC Structure 4, the 70 m long plat-
form mound. It was suspected that this
smaller mound might have somechow
functioned as part of a ball court struc-
ture in conjunction with PC Structure 4,
although the T-15 mound is dwarfed by
PC Structure 4, which rises nearly 8 m
above it. Excavations in 1973 began with
a north-south cross-trench across the
T-15 mound and onto the northern slopes
of PC Structure 4. Additional trenches
were placed in the area between the
mounds in order to identify “end zones,"
the playing alley floor, and other fea-
tures. This work served to delimit the
structural features on the north and
south portions of the T-15 mound as well
as Classic period construction on the
north slope of PC Structure 4.

The Classic portions of PC Structure 4
represent additions onto that Middle
Formative structure. These construc-
tions changed parts of the north slope of
PC Structure 4 into the south range
structure of the ball court. This con-
struction terminated in a long east-west
wall about halfway up the slope of PC
Structure 4 (Fig. 24.6). Unfortunately,
heavy erosion on the slopes has de-
stroyed almost all other vestiges of that
construction.

ST

Figure 24.4. Topographic map and profile
of T-15 Structure 2 ball court.
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T-15 Structure 2, the north range of
the ball court, is 41.5 m long and is ori-
ented N871AW (true north). Two building
episodes were found for this structure.
The earlier structure is 11 m wide, while
the later addition increased the width to
12.3 m. The sloping playing bench of the
second episode may have had an angle
of 10° and a width of about 9 m. The
slope of the earlier bench cannot be
determined.

The first building episode of the north
ball court structure used large stones
turned flat side outward. There is no
plastering apparent on the stones. The
outer {second] structure exhibits faced,
perfectly laid stomes, re-covered with
plaster. Plaster was also used on the
playing alley floor of the second (later]
ball court. The back or north side of T-15
Structure 2 is characterized by a 23.5 m
long stairway of three steps bordered on
each end by a 2.3 m wide balustrade. The
Figure 24.3. Close-up of pavement behind stones that support the exterior ball
T-3 Structure 1. court walls were carved in a special form.
They are well shaped and well faced, and
each has a wide raised upper front edge
{Fig. 24.7). These stones serve as the
front basal stones for the balustrade,
Sloping stones rest against them, and the
raised front edge provides support for the
upper stones and prevents their slippage.
This construction form is characteristic
of sites of this period in Morelos, the Val-
ley of Mexico, and Teotenango in the
State of Mexico. Above the rear stairway,
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Figure 24.5. Reconstruction of ball court
steps. Photo taken several years after
reconstruction.

Figure 24.6. Ball court upper wall on slope
of PC Structure 4.

and centered at the back of the ball court
structure, is a small rectangular altar-
like construction 3 m long by 1 m wide
and about 30 ¢m high.

Excavations within the playing alley
area disclosed no structural features at
either end of the ball court, indicating
that the playing alley was open-ended.
Its length therefore cannot be deter-
mined, but its width for the second build-
ing episode was 8 m. A test trench in the
center of the playing alley uncovered an
offering of five seated clay figurines, 60
cm below the playing alley floor (Fig.
24.8). Four of these figurines were
grouped in a circular fashion around the
central figure (Fig. 24.8¢). All of the fig-
ures were handmade, decorated with red
and blue paint, and relatively elaborate.
Each is between 10 and 15 cm high. Also
within the center of this circular group
was a disc of greenstone, perforated in
the center, and a cylindrical object of
clay with streaks of paint.

T-15 Platform [T-15 Str. 4)

The 1972 and 1973 field research in-
cluded monthly false-color infrared
“"aerial” photography of the site to detect
unusual moisture and vegetation growth
patterns (Chapter 1}. These photographs
clearly illustrated an unusual moisture
pattern on T-15, with some areas drier
than others, Upon field inspection, these
drier areas were found to be slightly
raised and to have surface sherd quanti-
ties greater than the surrounding areas.
One such raised area occurred 60 m
north of the T-15 ball court, adjacent
to the terrace’s north edge. Excavations
were initiated on this slightly elevated
portion of the terrace in 1974 and imme-
diately uncovered walls both within and
slightly below the plow zone. The wall
lines delimited a rectangular structure
with an entrance threshold on the west
side (Fig. 4.26}.

The structure apparently had two
building episodes. The earlier is repre-
sented by walls delimiting a principal
floor area of ca. 5 x 6 m. The exact di-
mensions are impossible to define be-
cause the southern end of this structure
has been destroyed by plowing. An en-
largement to the floor area approximately
1 m wide later increased the principal
floor to 6 x 6 m. The wall alignment of
the earlier building stage is NI6Y:E,
while the alignment of the second stage
is N13%E, only one degree different from
the T-4 platform alignment.
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Included in the wall line of the strue-
ture’s threshold are nicely faced stones
with a wide raised edge, identical to
those found on the balustrades of the
T-15 ball court. From their position it
seems unlikely that these stones served
the same “support” function here that
they did on the ball court. Grove (per-
sonal communication) is of the opinion
that the persons originally constructing
this platform structure removed these
stones from the ball court structure.
This suggests that the ball court was no
longer functional at the time of this con-
struction. Since we have no dates for
either of these structures, this remains
conjecture.

Although they are within the plow
zone, some of the floor area and exterior
wall lines have sections of plaster re-
maining. The exterior wall stones of this
structure are small in comparison to
those of other Classic structures on the
site. It is my impression, although the
structure is quite destroyed {particularly
on the east and south sides], that it origi-
nally had a height of about 50 cm from
the base of the threshold to the floor. No
postholes were discovered on the floor
level. Because looters’ pits and plowing
have destroyed many sections of this
“platform,” all traces of any upper build-
ing on it may have likewise been de-
stroyed. We can therefore only speak of
this as a platform-like structure. Associ-
ated artifacts clearly indicate that it is
Late Classic in date.

Figure 24.7. Shaped stones forming part of
exterior ball court walls.

Figure 24.8. Ball court figurine cache:
a—d, g—h, figurines; e, perforated green-
stone disc; f, eylindrical clay object.
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T-4 Platform (T-4 Str. 3)

Our 1982 excavations on T-4 uncovered,
amid a confusion of Middle Formative
wall lines, a low Classic period platform
structure (T-4 Str. 3; Fig. 4.15). The struc-
ture, which is quadrilateral, measures
4.8 m in width and has “back wall” lines
at 3, 3.8, and 4.8 m from the front of the
structure. The walls of the structure are
highly destroyed and in their present
condition are not straight. Therefore, the
exact dimensions and orientation of this
platform structure are generally difficult
to ascertain. The front of the structure
and the balustrade have an apparent ori-
entation of N12Y4E (true).

The platform rises only about 20 cm,
and the walls are delimited by faced
stone. The front of the structure has a
2.2 m wide balustrade, although on a
structure this low, the balustrade appears
to have been of a “formal,” obligatory
architectural nature, rather than func-
tional feature. The stones along the front
of this platform are slightly sloped (Fig.
24.9), a characteristic typical of many
Classic period constructions at Chalca-
tzingo. It is apparent that this platform
was constructed not by building upward,
but by excavating the surrounding soil
from around the areas desired for the plat-
form, leaving the platform rising from
this excavated area.

The Classic period excavations which
created this raised platform went through
the floor of a Middle Formative struc-
ture, and thus the upper surface of the
platform is also the floor surface of that
Middle Formative (house?} structure. It is
probable that some of the damage to the
T-4 Middle Formative architectural fea-
tures uncovered by the project’s excava-
tions is due to Classic period construc-
tion and destruction and the Classic
period use of Middle Formative wall
stones.

It is perhaps significant that the large
rock which we designate as MCR-19
{Figs. 11.18, 11.19} with a quadrangular
design of pit marks and grooves, lies only
a few meters west of the raised platform.
Naked-eye sightings taken along the
alignments of the pit marks cross both
the large round Classic pyramid {T-3 Str.
1} and the T-4 Classic platform (Grove,
personal communication). The align-
ment of the MCR-19 quadrangle is like-
wise within 1° of that of the platform.
Because the platform had been reburied
pror to the discovery of MCR-19, exact
sightings between the quadrangle and
the platform’s features could not be made,

Figure 24.9. Slightly sloping front wall of
T-4 platform |T-4 Structure 31,

although a meaningful association be-
tween the stone and the structure is
presumed.

Lime Kilns (T-4 Str. 4, T-23 Feas. 4

and 7}

Three Classic period lime kilns were un-
covered during the excavation of Middle
Formative structures. The largest kiln is
located on T-4 [Fea. 4). Two smaller kilns
were found on T-23 (Feas. 4 and 7). All
three kilns are subterranean and intru-
sive into Middle Formative structures.
All are described and discussed in detail
by Teresita Majewski (1976b}, who also
draws comparisons with ethnographic
examples in Mesoamerica. Only a few
basic details of the kilns are presented
here,

The T-4 kiln (Figs. 24.10, 24.11) was al-
most round, with a diameter varying be-
tween 2.8 and 3.1 m and an approximate
depth from lip to base of 2.3 m. The
walls of the kilns slant inward at an
angle of approximately 75° thus creating
an inner basal diameter of approximately
1.8 m. The kiln walls are constructed of
large, relatively flat stones, flat side fac-
ing inward. They have been set in a mud
mortar.

The upper 1 m of this feature con-
tained All which was largely loamy soil,
sand lenses, and one concentration of
calcitic rock. Near the bottom of the fea-

ture were layers of calcitic rock sand-
wiched between layers of charred earth,
charcoal, and ash. When the feature was
completely cleared, fire blackening of
the lower sides was evident.

Over five hundred cobble-sized stones
were removed from the lower levels of
the feature. Of these three hundred were
tested with hydrochloric acid, and 82
percent tested calcitic. Many could be
seen to be in various stages of calciniza-
tion from limestone to lime. These data
indicate that the function of this feature
was indeed that of lime burning.

Ceramic material within the kiln was
relatively sparse, but the fill did include
both Middle Formative and Classic pe-
riod debris. In one of the lowest levels, a
Teotihuacan IV mold-made figurine head
was found together with Teotihuacan IV
sherds. A radiocarbon sample from the
lowest charcoal layer in the kilns {N-
1694) yielded a date of ap 690 + 80
{Table 5.1).

The 1974 excavations of Middle For-
mative structures on T-23 uncovered two
small intrusive Classic period lime kilns.
One (Fea. 4) has a diameter of about 2 m,
the other {Fea. 7) of 1.2 m. Both kilns
have lip-to-base depth of about 1 m.
Neither kiln was excavated due to time
limitations.

It is probable that the western end of
T-23 where the two kilns occur, as well
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as the area immediately to the north (be-
tween T-31, and T-33 and T-35) was an
area of Classic period lime production.
Limestone rocks, some partially calcined,
occur on the surface of this area. Lime-
stone is not indigenous to this hill or
this section of the valley, but outcrops do
occur in the southwest portion of the
valley (Fig. 23.1).

T-17 Platform and T-7 Wall Lines
Northwest of the T-3 Classic pyramid-
plaza group, at the western end of T-15,
there is an approximately 2 m rise onto
T-17. Excavations on the western end of
T-17 uncovered, at a depth of 35 ¢m be-
low the surface, the top of a 70 cm tall,
well-built sloping wall running north-
south [declination N6%:E). This wall,
when taken with the raised configura-
tion of this entire terrace, suggests that
most of T-17 itself is a raised, stone-
faced Classic period platform. This plat-
form covers an area of roughly 35 X
70 m. It is possible that a small mound
structure might be present on the north-
west end of this platform (see topography,
Fig. 4.2}, although we did not test for
such a structure. This large raised plat-
form appears to form the western end of
the Classic period ceremonial complex.

On T-7, directly south from T-17, a
number of large boulders protrude from
the ground surface, These boulders occur
in two straight lines with alignments of
roughly N83E and N86Y:E. One stone
in this group, excavated hy a villager one
weekend in 1974, was discovered to have
the faint, weathered remains of a bas-
relief carving, and is apparently a Middle
Formative stela {Mon. 24), which had
been buried upside-down as part of the
wall line. This suggests that the wall is
post—Middle Formative. The fact that
the boulder line has a general right-angle
alignment to the T-17 platform wall, as
well as its proximity to the T-17 plat-
form, suggests that the boulder line dates
to the Classic period.

T-20 Structures 2 and 3

Surface reconnaissance showed a con-
centration of Middle Formative white
ware sherds in the area of a marked slope
change on T-20, a hillside terrace. Ex-
cavations in this area uncovered within
the plow zone the partially destroyed
remnants of Classic period walls and
floors which are part of structures over-
lying Middle Formative deposits (Fig.
4.28). Looting and erosion are respon-
sible for bringing substructure Middle

Figure 24,10, Classic lime kiln (T-4 Struc-
ture 4) at beginning of excavation.

Figure 24.11. Classic lime kiln [T-4 Struc-
ture 4) after excavation,
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Formative sherds onto the surface of this
area, as well as for the general destruc-
tion of the Classic period structures.

Only the south side of Structure 2 was
well preserved {Fig. 24.12). The exterior
walls are of large unfaced, naturally
smooth stones, placed flattest side out-
ward. Rounded river cobbles are also in-
cluded in the exterior wall line, No evi-
dence of plastering occurs on the walls or
floor area.

One wall section of Structure 3 (Fig.
24.12) was built of flat stones set at a
slope of about 60°. Similar sloping talud
sections are found on the T-4 Classic
platform’s front face, and also occur on
a far larger scale on the T-17 platform
walls. Such a sloping talud suggests that
the southern wall of this structure was
the front wall.

Nine Classic period burials were un-
covered during the T-20 excavations,
seven of which were within the probable
subfloor area of the structures. The sub-
floor burials usually occurred in groups
of two to four individuals (adults, chil-
dren, or both; see Appendix C, Burials
67-72, 74-76). The presence of these
burials suggests that these structures
were residential rather than ceremonial
constructions. Two Middle Formative
burials and destroyed wall lines were also
recovered in the excavation of this area,

Figure 24.12. Classic period walls on T-20:
Structures | |hackground), 2 (center), and
3 {right foreground).

indicating that a Middle Formative struc-
ture once existed here as well.

T-27 Structure 2 {Fig. 4.34)

Excavations at the north end of the
thumb-like terrace of T-27 uncovered
walls within the plow zone. These ap-
pear to be part of a Late Classic {Teoti-
huacan IV} structure. Time did not per-
mit the clearing of the entire structure,
but several features are worth noting.
The walls are all composed of large un-
faced stones. There are no sloping walls
such as were found with the T-4 platform
or the T-20 structure, and the construc-
tion is far more massive than that of
other Late Classic structures found on
the site.

Three burials were recovered during
the excavations (nos. 121, 125, 135}
Burial 135, highly fragmentary, was found
within a small rectangular stone crypt
located in a wall line on the southeast
side of the excavation. Associated with
this interment was a cache of thirteen
Teotihuacan IV vessels (Fea. 1), seven of
which were Thin Orange ring-base bowls
{Fig. 24.13).

T-9A

T-9A excavations disclosed the remains
of a very destroyed Middle Formative
structure. However, the area apparently

was also utilized during the Late Classic,
since excavations also revealed one Late
Classic vessel, and two of the four radio-
carbon dates run for T-9A pertain to the
Classic period (N-1414:ap 510 = 80,
N-1415:ap 560 * B0; Table 5.1). It is
possible that Classic period inhabitants
of this terrace reutilized existing wall
foundations from the Middle Formative
structure. Heavy erosion and modern
plowing, both responsible for destroying
most of the Cantera phase structure, un-
doubtedly removed almost all traces of
the overlying Classic remains.

CT-2

On the slope below and east of Relief
Group I-A (Mon. 1, “El Rey”) and imme-
diately to the west of the El Rey Drain-
age is a small stone platform excavated
in 1973. When excavations began, the
feature looked like a random pile of small
rounded river cobbles. However, clearing
excavations showed it to be a platform
structure approximately 3 X 3 m? with a
small extension to the east giving the en-
tire structure an L-shape. Although the
majority of the stones comprising the
structure are rounded river cobbles, sev-
eral lines of larger, flatter stones de-
limited its outer walls. The small plat-
form, on its highest (north, downhill)
side, is only about 45 cm tall. An inverted
metate near the front center may have
served as a “stair” onto the platform.
Classic sherd fragments serve to date this
platform.

Classic Period Burials

Classic period burials occasionally occur
intruded into Middle Formative struc-
tures {see Chapter 8 for discussion).
They are usually individual occurrences
(e.g., T-4, T-24, T-25], and are catalogued
in Appendix C.

Classic Pictographs

A large number of rock paintings occur at
Chalcatzingo, and they are discussed in
detail in Chapter 12. Because most con-
sist of very simple motifs, they are diffi-
cult to date through stylistic similarities
to other Mesoamerican art. However, the
paintings found in Cerro Delgado Cave
19 {Fig. 12.45) are more complex and ex-
hibit strong similarities to the art of Teo-
tihuacan, while sharing attributes with
Chalcatzingo’s cruder paintings as well.
This suggests that the majority of the
paintings may date to the Classic period.
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Tetla

One other Late Classic occupation zone
occurs at Chalcatzingo: the Tetla zone,
located on the northeastern side of the
Cerro Delgado. Our knowledge of the
Classic period here comes through sur-
face collections and a few stratigraphic
pits. Because many of Tetla’s mounds ap-
pear to be Middle Postclassic {although
some may overlie earlier Classic con-
structions), the description of Tetla is
given in the next section of this chapter.

POSTCLASSIC PERIOD

Postclassic structures and artifacts were
found on two areas of Chalcatzingo: the
main site zone and the Tetla zone behind
the Cerro Delgado.

Wall lines and plaster fragments were
discovered while clearing brush on the

. fn-_?'a' Ealy £ ! : A T £ ' e hillslope below Monument 2 during the
e a P——— S — ' first year of the project {Grove and An-
Figure 24.13. T-27 Structure 2, Feature 1 gulo 1973:25-26). Subsequent excava-
vessel cache. tions uncovered a series of wide stair-

ways and platforms, all with traces of
plastered surfaces. These extend for
about 30 m up the hillside, attain a maxi-
mum width of over 10 m, and end at the
base of the boulder cluster containing
Monument 2 (Fig. 24.14). This Postclas-
sic structure, which the project recon-
structed, we term the adoratorio [shrine).
This structure is unique in the region,
and its location strongly implies that it
was directed toward the veneration of
Middle Formative Monument 2. Grove
{1972b:36) has noted that this |or the
Cerro Jantetelco) might be the Teocui-
cani shrine mentioned by the sixteenth-
century chronicler Fray Diego Durén.
Ceramics recovered during the excava-
tions of the adoratorio include large bra-
zier fragments with pendant clay ears of
corn, figurine fragments, and Tlalhuica
Polychrome sherds (Fig. 24.15). The se-
quence of Postclassic ceramics is still in
question in this area; the structure may
be Middle or Late Postclassic in date.
Similarities between the adoratorio

Figure 24.14. Postclassic shrine (adora- sherds and those from the house exca-
tOf.iO] on hillSIde below Monument 2 vated on terrace Tetla-]_ 1 (Chapter 25, ar-
|reconstructed).

gue for a Middle Postclassic date.

The evidence of Postclassic “occupa-
tion” on the main site area consists
mainly of a few Mazapan figurine frag-
ments recovered from a trash pit in T-27
Structure 2 {Fea. 1; Fig. 4.34). There is,
however, good evidence for a significant
Postclassic occupation at Tetla. The Tetla
zone lies between the barranca of the Rio
Amatzinac {which runs east and then
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Figure 24.15. Postclassic vessel sherds and
figurine heads from excavation of shrine.

south to delimit two sides of the zone]
and the eastern (rear] face of the Cerro
Delgado {Fig. 24.16). Surrounded by the
deep barranca and the cliffs of the cerro,
Tetla has relatively restricted access and
is in a naturally defensible position. This
may or may not have been a significant
locational factor for the Late Classic—
Middle Postclassic occupation here.

Tetla has approximately 14 ha of flat
terrain between the barranca and the
steep hillslopes which define the zone’s
western and southern limits. A large por-
tion of this L-shaped flat expanse, which
extends along the northeast and east of
the Cerro Delgado, may represent Forma-
tive, Late Classic, and Early—Middle
Postclassic modifications of the original
ground surface. A deep stratigraphic test
piton the terrace Tetla-11 revealed nearly
3 m of mixed £ill which included Late
Classic sherds and thus can be tenta-
tively dated to that period.

This flatland area contains the largest
mound structures at Tetla and includes
the three “occupation zones” defined by
the project’s regional settlement survey
(Appendix J:RAS-1A, -1B, -1C). At the
northeast end of the area is a low, ar-
tificially leveled hill surmounted by two
large mounds {Str. A-1, A-2) and at least
one plaza area (Figs. 24.17, 24.18). Debris
from a looter’s pit on the east side of one
mound included a tubular clay drainpipe

{Fig. 24.19) similar to those from Tula,
Hidalgo, described by Dan M. Healan
(1974). South of the hill are a variety of
small mound groups as well as a large
raised platform (Str. B) made up of a rock
and earth core and supporting 2 mound
(Figs. 24.17, 24.18).

To the west of the main hilltop struc-
tures is a second grouping of mounds, in-
cluding a definite ball court [Fig. 24.7).
This ball court {Str. C), on Tetla Terrace
1, consists of two parallel mounds about
30 m in length and 1.5 m in height, sepa-
rated by a playing alley ca. 6 m wide. The
approximate orientation of the ball court
is N642W. An old colonial period road
running from Chalcatzingo to Tenango
cuts through Tetla and may have de-
stroyed the eastern end of the ball court.

To the east of the ball court is a large,
unusual horseshoe-shaped mound (Str.
Dj about 2 m tall, with the mouth open-
ing to the west. The path from the mouth
to the interior of the structure drops an-
other 2 m, making the interior area ca. 4
m lower than the top of the surrounding
stone walls. This inner area measures ap-
proximately 10 m east-west X 6 m north-
south. One characteristic of this odd-
shaped mound, seen in the quantity and
type of vegetation growing there today, is
the greater moisture within the inner
area. This suggests that the structure
may surround an old spring or well.

Small springs do occur along the base of
the cerros, and a spring or well would
have been a possibility here.

It should be noted that water for Tetla
was probably taken from the barranca,
and one of the few access trails to the
barranca begins just north of this struc-
ture. In the barranca, at the end of this
trail, is a bedrock mortar group adjacent
to the river (MCR-21; Fig. 24.20]. During
times of heavy rain when river water is
extremely muddy, or in periods of dry-
ness when the river is a mere trickie, or
possibly during periods when the site
was being defended, an on-site water
source would have proven to be of value.
Obviously the true function of the U-
shaped mound remains to be tested by
future research.

Excavations in 1974 revealed a Middle
Postclassic house structure on Tetla Ter-
race 11, to the north of the horseshoe-
shaped mound. This house is described
in Chapter 25.

To the north of Tetla’s flatlands are the
steep eastern and norcheastern slopes of
the Cerro Delgado. Here are long, thin
terraces which create a total of about
4.5 ha of additional land for cultivation.
These terraces are still maintained and
farmed today. Small mounds occur on
several of the terraces, and surface debris
includes great quantities of Late Classic
and Early-Middle Postclassic undeco-
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Figure 24.16. Tetla site area.

Figure 24.17. Northeast section of Tetla,
showing ball court (center foreground) and
pyramid-plaza complex atop hill {right
background|.
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Figure 24.18. Eastern section of Tetla.

Figure 24.19. Postclassic tubular pipe
|stripes are clear tape holding object to-
gether|, Length: 34 cm.

rated utilitarian ceramics as well as ob-
sidian and other stone artifacts. The sur-
face assemblage implies that at least one
function of these terraces was habita-
tion. Many small and naturally flat sec-
tions of the hillslopes have concentra-
tions of ceramics and stone artifacts as
well, indicating that these too served as
habitation areas.

The southern border of the Tetla zone
is formed by a long ridge which extends
castward from the back of the Cerro Chal-
catzingo to the river barranca. Grove's re-
connaissance of this ridge in 1967 {Grove
1968b:277) and subsequent surface sur-
veys during this project located a number
of small terraced areas with occupation
refuse on the ridge’s north (Tetla) side.

Above Tetla, at the junction between
the cliffs of the Cerro Delgado and the
steep talus slopes, are several caves {nos.
1,2, 16; Fig. 12.37). Today these are some-
times used for storing bundles of grass
to be used as cattle fodder. Informants
have told us that the caves were also used

as a refuge by Zapatista revolutionaries,
and excavations in Cave 1 yielded a one-
centavo coin with an 1890 date, while
Cave 16 contains the remains of a stone
wall and a small trench, possibly for de-
fensive purposes. The caves also contain
Formative, Classic, and Postclassic pe-
riod artifacts. Floral remains recovered
from Cave 2 are listed in Appendix A.

The top of the Cerro Delgado is partly
comprised of an eastward-sloping pla-
teau (Fig. 12.37). Access to the platean is
possible only from Tetla, and vestiges of
highly eroded pecked footholes still exist
on one cliff slope. One village family
still climbs the cliffs sometimes to plant
tomatoes on the ca. 1.5 ha of usable land
on the plateau. Several small caves are
found in the cliffs at the uphill portion
of the plateau (see also Chapter 12). The
plateau’s surface is littered with ceramic
debris identical to that on Tetla’s flat-
lands. A small mound built atop an ar-
tificial platform occurs at the highest
point on the Cerro Delgado.
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COMMENTS

It is warth noting that there are a wide
variety of ceremonial and habitation
zones at Tetla. While Tetla’s earliest set-
tlements appear to be Middle and Late
Formative, its heaviest occupation seems
to have taken place during the Early-—
Middle Postclassic. The variety of habi-
tation areas at Tetla suggests that the site
could yield interesting data on social
stratification patterns. The one house ex-
cavated (Chapter 25) was located within
the Middle Postclassic ceremonial zone.
It was a large, well-made house with
plaster floors. However, the hillside
slopes also contain habitation debris, but
either on small terraces or natural flat
areas on the hillsides, neither of which is
large enough to sustain a dwelling the
size of the excavated structure. Plaster
fragments are also missing from these
latter locales.

Taken as a whole, these data suggest
three types of residential structures, pos-
sibly related to levels of the society:
(1) large houses; {2} houses on small ar-
tificial hillside terraces; and (3} houses
on natural flat areas of the hillside slopes.
A possible fourth type could be related to
cave habitations, although it is not clear
at this time whether cave utilization was
for habitation, specialized activities, or
ritual use.

'y =
L
|

Figure 24.20. Mortar holes [MCR-21! in
barranca below Tetla.

RESUMEN DEL CAPITULO 24

El pequesio poblamiento del Cldsico en
Chalcatzingo pertenece fundamental-
mente al periodo Teotihuacan III-1V. La
arquitectura monumental importante
del sitio para este peripdo consiste de
dos pequerios monticulos piramidales
qgue miran hacia la plaza (T-3) y una
cancha de pelota al norte de esta plaza
en T-15. El monticulo mds grande, T-3
Str. 1, es una pirdmide redonda. Las
otras construcciones del periodo Cld-
sico en la zona principal del sitio in-
cluyen varias plataformas, tres hornos
de cal, y posibles estructuras de casas
con entierros asociados. Algunas de las
pictografias mds elaboradas del sitio
pueden fecharse al periodo Cldsico, so-
bre la base de que presentan semejanza
de estilo comparadas con los murales
teotihuacanos, Tetla también tuvo un
poblamiento pequenio del Cldsico, pero
su componente mds importante estd
fechado en el Postcldsico Medio. La
tinica estructura del Postcldsico, encon-
trada en la zona principal del sitio, es el
complejo escalera-plataforma que con-
duce hacia arriba al santuario dedicado
al bajorrelieve del Formativo Medio,
Monumento 2. El fechamiento de esta
estructura usando la cerdmica asociada
permanece incierto, aun cuando es pro-
bable que sea Postcldsico Medio. La ar-

quitectura del Postcldsico en Tetla in-
cluye un numero de estructuras, entre
las que se encuentran un complejo
monticulo-plaza en la cime de una pe-
guenig loma artificialmente elevada, y
una cancha de pelota. A semejanza de
la zona principal del sitio, existen aqui
terrazas artificiales, las que probable-
mente ubicaban algunas de las estruc-
turas de las casas, asi como las tierras
de cultivo. Ademds, algunas de las
cuevas del Cerro Delgado tuvieron
ocupacion durante el Postcldsico Medio.



25. The Excavation of a Postclassic House at Tetla

LYNETTE NORR

The Tetla zone of Chalcatzingo lies on
the north and east sides of the Cerro Del-
gado (Chapters 2 and 24|. Reconnais-
sance during the 1972 and 1973 field sea-
sons together with data gathered in 1967
{Grove 1968b:277) indicated the pres-
ence of Postclassic occupation and cere-
monial structures there. One major ques-
tion prior to excavations at Tetla in 1974
was whether Tetla represents the Late
Postclassic periad village site of Chal-
catzingo, as stated in village tradition
(Morayta 1980:36]. Results of our re-
search show Tetla to have been occupied
primarily during the Middle Postclassic
{Second Intermediate: Phase Three [aD
1150-1350); Sanders, Parsons, and Sant-
ley 1979}, with Epiclassic and possibly
some Early Postclassic occupation, but
no Late Postclassic. Middle and Late For-
mative materials were also recovered
during the excavations and in surface
collections.

This chapter concentrates on terrace
Tetla-11, where the 1974 excavations un-
covered a four-room habitation struc-
ture. The spatial distribution of artifacts
within the structure is described, activ-
ity areas are identified, and the probable
uses of each room are discussed. A de-
scription of the artifacts can be found in
Appendix I. The chapter concludes with
a discussion of the implications of these
data in terms of this period of central
Mexican culture history.

THE EXCAVATIONS

The Tetla-11 terrace lies north of the
Cerro Delgado and west of the major
Postclassic mound structures of the site
(Figs. 24.16—24.18). At the time of the
excavations the land had been unplowed
for many years and functioned mainly as
pasture. Much of the area was covered by
short grass and huizache. The excavation
area was laid out at the eastern end of the
terrace at the base of an 8 m tall boul-

der which dominates the field. The units
were established with a grid orientation
of N541h W,

Upon beginning the excavations it
quickly became apparent that a well-
preserved structure floor lay less than
30 cm below the surface. Over 57 m? of
area was opened, exposing a four-room
structure [Fig. 25.1}. All artifacts directly
on the floor were mapped in place.

On the southwest side of the structure
is what may be a courtyard or patio area,
This area is littered with many small
stones mixed with adobe and burned
hard-packed earth. No walls such as are
typical of house courtyards today were
found enclosing the area.

THE STRUCTURE

The structure appears to have been a
house, constructed in two stages. The
castern three rooms, B, C, and D (see
Figs. 25.2, 25.3), constitute Construction
Stage 1. An interior double wall and the
specific artifact remains found on the
floor of the larger western room, A, sug-
gest that Room A was a later addition,
Construction Stage 2. This addition cre-
ated a narrow hallway entrance at the
southwest corner of Room B. What was
probably the main entrance to the house
is in the southern wall of Room C, and
is marked by three dressed threshold
stones. Access to the western room, A,
was limited to an outside doorway in the
northern wall.

A stucco floor was present in all rooms
and in the entrance, although not always
in a perfect state of preservation. Two
shallow earthen steps at the southern en-
trance to Room B also showed evidence of
a stucco surface. Where no stucco was
preserved, the floor was of smoothed,
hard-packed dirt. A cross-section of the
stucco floor in Room B showed that it
had been resurfaced at least three times,
with each resurfacing having added 5~

6 cm to the floor. At least the earliest of
these floors had been painted red. Below
the floors was a prepared house platform
of dirt fill mixed with small fat stones
and ceramic debns. Approximately 30
cm below the house floor and 1 m west
of the wall foundation of Room A was a
paraliel wall which probably functicned
as a secondary foundation or retaining
wall for the house platform.

All wall foundations were constructed
of cobbles varying in diameter from 5 to
30 cm and larger dressed stones up to 1 m
in length. Excavations outside the house
along the west and north walls showed
that the wall foundation continued some
15-20 cm below the house floor. Adobe
and stucco-faced adobe bricks from the
collapsed walls were found throughout
the excavation area. This basic form of
stone and adobe residential architecture
15 also present at about the same time at
Tula (Healan 1974 :47~.50), and is docu-
mented by Bernardino de Sahaguin (Sous-
telle 1972:1311 for sixteenth-century
Aztec residences. The people of Chal-
catzingo still use a similar house wall
construction today.

There were no indications as to how
the structure may have been roofed. The
large boulder which overhangs a portion
of Rooms B, C, and D was probably inte-
grated into the roof construction.

ACTIVITY AREAS AND ROOM USE

A plan view of the house floor, with as-
saciated features, artifacts, and debris, is
shown in Figure 25.2. A study of the
horizontal distribution of artifacts and
debris from the floor defined units of
activity. Artifacts of relative abundance
and random distribution throughout the
house and courtyard were considered to
be of little importance in determining
activity areas or room use and are dis-
cussed later as to their significance as
temporal markers or, as in the case of the
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Figure 25.1. Foundation walls of Post-
classic house, Tetla.

spindle whorls, their function as related
to form. The distribution of unique or
special-function artifacts was noted 1n
order to determine the significance of
their location within a particular room,
given the possibility that certain rooms
may have heen used primarily by males
or by females. Activity areas and inferred
male or female work areas are shown in
Figure 25.3.

Generalized food preparation activi-
ties occurred within both Rooms A and
B. These activity areas surround hearths
located against the west wall of each
room. Near the hearths are numerous
sherds of cooking pots, large jars with
lime-encrusted interiors, fondo sellado
{“stamped bottom”] bowls, and ceramic
molcajetes. Two large manos, a ceramic
spoon with orange pigment, and a dense
concentration of small (1-2 cm) unre-
touched chert flakes were also found
on the Room A floor. The generalized
food preparation area of Room A covers
an area approximately twice that of the
similar area in Room B. The associated
debris of Room A is also much greater in
quantity and less fragmentary than that
of Room B, suggesting that Room A was
the primary area of food preparation.

The courtyard area southwest of the
house may have been utilized for maize
grinding. Two manos and two metate
fragments were found here, as well as co-

mal sherds (which were rare within the
house). This suggests that the grinding of
the nixtamal (lime-processed corn ker-
nels) and the toasting of the tortillas
took place in the courtyard, while the ac-
tual soaking of the kernels in lime water
took place indoors in the general food
preparation areas.

Directly north of Room A, from the
doorway to the limits of the area exca-
vated, was a garbage/midden area cover-
ing more than 5 m? to a depth of about
45 c¢m below the house floor. This area
was not a garbage pit, but simply accu-
mulated material presumably swept or
thrown out of the room, including ce-
ramic and lithic debris mixed with am-
mal bone, spindle whorls, and bone awl
fragments.

Four figurine fragments occur within
the food preparation area in Room A (two
are shown in Fig. 25.4a-b) and three
within the garbage/midden area. This lo-
cation may indicate that they relate ideo-
logically to the occupants’ subsistence
and well-being. Another artifact of prob-
able ideological significance is a grey-
black obsidian trilobal eccentric found
in the south section of the room. Most of
the sixty-three trilobal eccentrics re-
ported from Tula by Terrance Stocker
and Michael Spence (1974 : 88} also came
from residential structures. Figurine frag-
ments in Room B (Fig. 25.4c—d) are also

clustered near the hearth and thus pos-
sibly associated with food preparation.

A second activity, related to sewing,
perforating leather, or perhaps weaving,
can be postulated for Room A. Four bone
awls were found in the north half of the
room, and a fifth one was found in the
doorway. No other artifacts or debris were
associated which might indicate their
specific use.

Nearly 50 percent of the area of Room
A was used for generalized food prepara-
tion and for sewing or weaving, tasks sug-
gesting that the room was used mostly by
women. The limited access to Room A
through the single, northern doorway
may have been a means of separating
“women’s chores” from other household
activities. The fact that Room A may be
a later addition to the house is in com-
plete accordance with ethnographic data
presented by Jacques Soustelle {1972:
131-132) for Tenochtitlan. There, the
number of rooms in a house increased
with the family’s wealth, and when pos-
sible one or more rooms were reserved
for the women. While Room B may have
originally been for women’s activities
{e.g., cooking), the addition of Room A
may have created a shift in activities, and
Room B may have taken on a more gener-
alized living function.

Two distinct activity areas can be de-
fined within Room C. Obsidian debitage
including flakes, blades, and a core was
found in the southwest area of the room,
and the only clusteringof projectile points
within the house occurred in the center
of the room. These artifacts suggest a
male usage of the room, with some lithic
manufacturing or retouching activity.

The room'’s second activity area is not
necessarily male oriented. What is sug-
gested here to be a small stucco domestic
shrine is located against the room’s east
wall. This portion of the wall foundation
is formed by dressed and fitted stones,
and the stuccoed floor is raised ca. 10 cm
above the floor of the rest of the house,
forming a niche-like area under the over-
hang of the large boulder.

Two unique artifacts come from this
area. A green obsidian crescent eccentric
was found in the subfloor fill in this por-
tion of the room, Obsidian crescents are
also found in residential contexts near
templesat Tula(Stockerand Spence 1974
88). A small shoe-pot with a fire-clouded
toe |Fig. 25.5} had been buried nearby
and covered with the stucco flooring.
The shoe-pot is too small to be of domes-
tic utility and was probably used ritually
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Figure 25.4. Figurines from within house.

in association with the shrine area.

Representative of a single event rather
than an area of habitual activityis the sub-
floorhuman cremationburial in the Room
B-C doorway {Burial 160). The burned
bones were accompanied by a variety of
burial offerings, including a Graphite-
Black on Red ware vessel fragment, a
carefully made bifacial, bipointed, mot-
tled pink and white chert knife, two ob-
sidian cores and a small cache of blades,
three figurine fragments {one of which is
a Middle Formative C8 type), a pale green
jadeite bead, three spindle whorls (Fig.
15.6), and a bone awl like those found in
Room A.

Room D is the least specific of the
house’s four rooms in terms of identifi-
able activity areas. The debris from the
room's fill consists mostly of sherds and
lithic material. Two partial vessels, a
White-Slipped Orange ware polychrome
vessel (Fig. 1.10a; cf. Noguera’s poly-
chrome firme; 1954:122-136) and a
Black on Red vessel [Fig. [.55), both with
raised interior bases, were found in this
room. Because of the general absence of
specific artifacts, it is possible that this
room functioned primarily as a sleep-
ing area,

It is interesting to note that the Tetla-
11 residential structure shares many
similarities with a Late Postclassic {Late
Horizon] small village residential struc-
ture from the Teotihvacan valley (San-
ders, Parsons, and Santley 1979:Fig.
5.16a). These similarities include general
building form, orientation, southern
hallway entrance, and west wall hearth
placement. This suggests that a regional
cultural norm may have existed for rural
residential constructions.

Figure 25.5. Shoe-pot. Length: 16 cm.

SPINDLE WHORLS AND SPINNING
AS A HOUSEHOLD ACTIVITY

The excavations recovered twenty-four
spindle whorls, apparently randomly dis-
tributed throughout the house, court-
yard, and midden areas. An additional
forty-four whorls were recovered from
surface contexts at Tetla, from the Cerro
Delgado cave excavations {of probable
Middle Postclassic context), and from
Classic and Postclassic levels on the main
site zone. All sixty-eight whorls were
measured and classified as Type A (smalll
or Type B (large), and further differenti-
ated by surface treatment {incised, mold-
made, or undecorated). This information,
as well as data on provenience and illus-
trations of the whorls, can be found in
Appendix L.

Mary Parsons’ analysis of whorls from
the Teotihuacan Valley and the Texcoco
region of the Basin of Mexico defines
three whorl types based upon clustering
in the attributes of maximum whorl di-
ameter, hole diameter, weight, and deco-

ration. Her results suggest that small
whorls were used to spin a fine fiber such
as cotton, and larger whorls a heavier fi-
ber, probably maguey (M. Parsons 1972).
The analysis of the Tetla whorls utilized
maximum whorl and hole diameters,
weight, and height to define the two
Chalcatzingo whorl types, A and B. The
Chalcatzingo whorl types are not identi-
cal to those found in the Texcoco region
and the Teotihuacan Valley, so letter des-
ignations for our types have been chosen
in order to avoid confusion with Parsons’
Types 1, II, and 111, and to emphasize their
difference, which is probably both tem-
poral and regional rather than functional.
Histograms of measurements of the four
attributes on all sixty-eight whorls {Fig.
25.7) show that the greatest difference be-
tween the two whorl types is weight, fol-
lowed by whorl diameter. Whorl height
was found to be of little importance in
distinguishing the two types, except that
an increase in height {or diameter} will
obviously increase the weight.
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Figure 25.6. Spindle whorls from

Burial 160.
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The clear bimodal separation between
our Type A and Type B whorls seems to
support Mary Parsons’ analysis and con-
clusion that two sizes of whorls were
used to spin two kinds or sizes of fi-
ber. Fig. 25.8 shows that variation exists
within Type A, for most mold-made
whorls are larger than undecorated or in-
cised examples. This could indicate that
different weights of the same fiber, pre-
sumably cotton, necessitated a slightly
different-sized whorl, and that spinning
tool kits had various sized whorls to ac-
commodate thread weight.

Mary Parsons worked primarily with
whorls from Late Aztec contexts. She
was therefore uncertain whether the pre-
sumed cotton whorls {her Type I, our
Type Al had been present in sirmular
quantities earlier, or whether perhaps
the large number of these whorls might
relate to increased cotton procurement
through trade or tribute during the Late
Aztec peniod. Qur data do not clarify
that question, but do demonstrate that
during the Early Aztec period [Middle
Postclassic), small whorls predominate
and thus cotton was apparently the pri-
mary fiber spun at Tetla-Chalcatzingo.
The Cave 2 finds {Appendix A include a
quantity of raw cotton as well as some
cotton thread.

Type B whorls, used for a heavier fiber
such as maguey, are relatively uncom-
mon in the Chaleatzingo sample. This
seems to imply that everyone within our
sample universe had easier access to cot-
ton, and that maguey thread was rarely
spun. This is in agreement with the
project’s data on crops grown in the Rio
Amatzinac Valley today and at the time
of the conquest. Maguey 1s rare in the
area, but cotton may have been an impor-
tant crop in the southern valley. Maguey
spinning may have become widely used
in central Mexico only after the Triple
Alliance restricted the wearing of cotton
garments to the nobility. At the same time
they demanded heavy tributes in cotton
garments from provinces in Morelos.

The Tetla spindle whorls came primar-
ily from within one residential structure.
Our excavation data thus cannot tell us
whether twenty-four whorls is an un-
usually high number for a residence. If in
the future other residences are excavated
at Tetla, their spindle whorl yield will
be of interest. An unequal distribution
of whorls between domestic structures
across the site would suggest some spe-
cialization within the site.

BOTANICAL REMAINS

Thirty-one carbonized corncob frag-
ments were recovered from the hearth
area in Room B. The sample is homoge-
neous, consisting of ears with a slight
taper, little or no twist, hollow cobs, and
eight rows. The cupules are broad {5-7
mm]} with relatively long, hard glumes.
No cobs had attached kernels, nor were
there any loose kernels in the sample.
The largest cob 1s 33 mm long and 10
mm 1n diameter {David Bugé, personal
communication!.

It 1s difficult to be certain without evi-
dence from the kernels, but the type of
corn represented in the Tetla samples
seems closely related to the eight-rowed
corn of west Mexico, Harinoso de Ocho.
The width of the cupule, the thickness
of the cob, and the consistent occurrence
of eight rows ft almost nothing else.
The modern variety of comm grown at
Chalcatzingo 1s Pepitilla {see Chapter
26}, which is distinguished by a high row
number (average 15.5) and long, narrow-
beaked kernels {Wellhausen et al. 19521,
The Tetla samples likewise do not com-
pare with the corn recovered from Chal-
catzingo Cave 2 {apparently Middle Post-
classic). The majority of Cave 2 corn 1s
classifiable as Nal-Tel - Chapalote, which
has eleven or twelve rows and small
kernels.

The Tetla samples also differ from the
modern corn of Tepoztlan (E. Anderson
1951} in displaying significant influence
from west Mexico. Edgar Anderson {ibid.:
449) noted that Morelos lies at the border
of the west Mexican and central Mexican
regions and was surprised to find so little
influence from west Mexico in the com
today. It seems, however, that Chalea-
tzingo shows three separate influences in
its corn: an early Nal-Tel-Chapalote,
probably imported from the Gulf Coast,
an eight-rowed corn from west Mexico,
and the modern Pepitilla which is found
throughout the Balsas region. The last
seems to be a very recent introduction,
given the lack of archaeological evidence
for its early arrival.

CERAMICS AND DATING

The Tetla ceramic typology, based primar-
ily upon surface treatment, decoration,
and paste texture, is presented in Appen-
dix I. Six decorated ceramic wares were
defined, and when appropriate, a ware
was subdivided into descriptive decora-
tive types. Four undecorated wares and

an “eroded” category were also defined.

The comparison of Tetla ceramics to
other Postclassic ceramic assemblages
met with initial problems 1in 1974 when
the analysis was begun. Little 1s known
and almost nothing is published on Post-
classic Morelos ceramics, and data are
even scarcer for eastern Morelos. Thus,
the use of ceramics alone as a means of
dating the occupation at Tetla rested on
shaky ground.

The two decorated ceramic: which
were most abundant at Tetla, pamted and
incised Polished Red ware and Black-on-
Orange ware, were the most useful 1n es-
tablishing a ceramic phasing for the Tetla
occupation. The Tetla Black-on-Orange
ceramucs (Figs. 1.1-1.3) are very similar
to Culhuacan Negro sobre Naranjado
or Aztec I (Griffin and Espejo 1947,
1950; Séjourné 1970, and the Polished
Red wares {Figs. [.4—1.8) are most similar
to those found in association with the
same Black-on-Orange ceramics at sev-
cral locations in the southeast portion
of the Basin of Mexico (Jeffrey Parsons,
personal communication; Blanton and
Parsons 1971:298-299; O'Neill 1962:
121-141}.

There are also a number of Postclassic
ceramic types which are common n the
central highlands of Mexico but con-
spicuously absent at Tetla. These in-
clude Red-on-Buff Mazapan varieties and
Black-on-Orange types II, III, and IV. The
Black on Orange ceramic types were
once thought to be temporally sequen-
tial, mutually exclusive, and a part of the
Postclassic ceramic assemblage perhaps
as early as the Early Postclassic Mazapan
ceramics {Franco 1949:185; Griffin and
Espejo 1950: 13; Séjourné 1970: 63). New
Basin of Mexico data [Jeffrey Parsons,
personal communication; Sanders, Par-
sons, and Santley 1979; Charlton 1979,
supported also by the Tetla analysis, in-
dicate that Mazapan ceramics are earlier
than the Black on Qrange ceramucs, Black
on Orange types 1 and II are contempora-
neous but regionally separate, and Aztec
Il ceramics continue into colonial times.

Thus, while the Tetla ceramics are
contemporaneous with Aztec I-1I [Sec-
ond Intermediate: Phase Three) in the
Basin of Mexico, they postdate the ap
950-1150 Mazapan ceramics and pre-
date the Late Horizon Aztec III-IV ce-
ramics. This dating is confirmed by two
radiocarbon assays from the Tetla house.
A charcoal sample from Room B (ISGS
508) produced a date of 720 = 75 Bp
[aD 1230 = 75], while a lime kiln feature
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Figure 25.8. Type A and Type B spindle
whorls distinguished by weight and whorl
diameter.

mntrusive mnto Room B (ISGS 5091 dated
610 = 75 pp {aD 1340 = 75}

A REGIONAL PERSPECTIVE ON THE
MIDDLE POSTCLASSIC AT TETLA

Data obtained during the surface surveys
of Tetla and the analysis of ceramics un-
derlying the Middle Postclassic Tetla-11
house platform indicate that there was
also a relatively extensive Late Classic
occupation at Tetla. During the Early
Postclassic, however, despite various ref-
erences to Toltec expansion into More-
los (e.g., Hirth 1977; Muller 1949} or to
strong ties hetween eastern Morelos and
Tula (Hirth 1977}, there is very little evi-
dence at Tetla either for a significantly

large local population or for Toltec influ-
ence. The near absence of an Early Post-
classic component suggests either a par-
tial abandonment of Tetla at that time or
a local Late Classic to Middle Postclassic
transition lacking “diagnostic” Toltec
and Mazapan materials.

During the Middle Postclassic, settle-
ment in the Basin of Mexico was heavily
weighted toward the southern part of
the basin. Surveys there identified six
or seven large nucleated sites, includ-
ing Culhuacan, Xochimilco, Cuitlahuac,
Mixquic, Chalco, Xico, and Amecameca
in the mountains to the southeast. There
is a clear economic and/or sociopolitical
separation in the Basin of Mexico be-
tween southeast and northwest areas.
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The most obvious material difference is
in the decorated ceramics, where the con-
temporaneous Aztec I and Aztec [I Black-
on-Orange ceramics have independent
distributions, A strong economic and/or
sociopolitical link is most probable
between the Chalco-Xochimilco region
in the south and the Puebla-Cholula
area, while the northern Basin of Mexico
seems to be more closely linked to the
collapsed Tula sphere (Sanders, Parsons,
and Santley 1979:149-153).

As should be expected on the basis of
geographical proximity, ceramic similari-
ties link Tetla most closely to the scuth-
eastern Basin of Mexico and the Puebla-
Cholula area. Nearly 95 percent of the
Tetla decorated ceramics are like the pre-
dominant decorated wares in the south-
eastern basin of Mexico at Culhuacan
{Griffin and Espejo 1947; 1950; Séjourné
1970}, Chalco-Xochimileo (O’Neill 1962;
J. Parsons et al. 1981, and Texcoco (]. Par-
sons 1971}. Although the decorated wares
occur in different frequencies at various
sites, they generally include Aztec I (and
some Aztec II} Black-on-Orange, several
types of Polished Red ware, ceramics
similar to some of the Tetla QOrange ware
polychromes [e.g., Chalco polychromes),
and the Red on Burnished Buff {and zoned
incised type] ware. The similarities to
the Puebla-Cholula area’s ceramics {No-
guera 1954; Muller 1978) and those of the
Tehuacan Valley (MacNeish, Peterson,
and Flannery 1970} are more often in ves-
sel and appendage form than in surface
decoration.

Five percent of Tetla’s decorated sherds,
the Black on White ware and some of
the Orange ware polychromes, are found
more frequently in western Morelos and
northern Guerrero [Paul Schmidt 1977,
M. Smith 1981; Jorge Angulo, personal
communication).

During the Middle Postclassic, eastern
Morelos was apparently not densely
populated and lacked a nucleated center
the size of those in the southeast Basin
of Mexico. The Rio Amatzinac Valley
was on the southern periphery of a large
interaction sphere encompassing rapidly
growing nucleated centers in the Basin of
Mexico and the Puebla-Cholula region
to the east. The strongest sociopoliti-
cal and/or economic ties were in those
directions.

It was suggested above that one com-
modity which the Rio Amatzinac Valley
had to offer in tribute and exchange
(within that interaction sphere) was cot-
ton (M. Parsons 1972:65; Hirth 1977:

44). Imports into the valley certainly in-
cluded lithic raw materials {obsidian,
metamorphic stone, etc.] and possibly
some ceramics as well. While Tetla’s
undecorated utilitarian ceramics were
probably locally made, some of the deco-
rated ceramics (less than 4 percent of the
ceramic assemblage), figurines, and spin-
dle whorls could have been imported |ce-
ramic whorl molds do indicate some local
manufacture as welll. A petrographic
analysis of clay minerals and temper
from the Tetla ceramic sample is now in
progress and may help differentiate local
trom imported artifacts.

RESUMEN DEL CAPITULO 25

Las excavaciones realizadas durante
1974 en la zona de Tetla en Chalca-
tzingo fueron enfocadas a la estructura
residencial localizada al poniente de los
monticulos principales del Postcldsico.
La casa de cuatro cuartos fué construrda
en dos etapas, siguiendo el modelo de
construccion de piedra y adobe tipico de
las hahitaciones del Postcldsico del cen-
tro de México. Los artefactos fueron lo-
calizados “in situ” dentro del plano le-
vantado de los pisos de la casa, y sus
distribuciones fueron usadas para defi-
nuir las unidades de actividad, Las ac-
tividades de preparacion general de ali-
mentos estaban confinadas a dos de los
cuartos, asi como a un drea de patio al
suroriente de la casa. Las labores de per-
foracién o costura, deducidas por la pre-
sencia de leznas de hueso, parecen ha-
ber tenido lugar en uno de los cuartos.
en donde también se trabajo la obsi-
diana. En base a la analogia etnogrdtica,
se puede postular que algunos cuartos
de la casa se reservaron para las activi-
dades femeninas, y otros cuartos para
las masculinas.

Un artefacto importante, que en la
distribucion del interior de la casa apa-
rentemente resulta ser al azar, es el ma-
lacate, de los cuales veinticuatro se en-
contraron en la casa, en el patio, y en las
dreas de basura. Estos y otros malacates
de Tetla se clasificaron como Tipo A (pe-
queiia) y B {grande), siendo los dos tipos
claramente identificables por su peso,
En base a la analogia con los malacates
de la Cuenca de México, se sugiere que
los malacates Tipo A hayan sido usadas
para una fibra fina, posiblemente algo-

don, y el Tipo B para una tibra mds pe-
sada tal como la de maguey. La superi-
ondad numeérica de los malacates Tipo A
en Tetld encaja bien con la informacién
etnogrdfica acerca de la importancia del
cultivo de algoddn en Morelos durante
el Postcldsico.

Los olotes de maiz que se recobraron
de uno de los hogares en la casa aparen-
temente representan una vanedad de
maiz intimamente relacionada con el
ocho-lineas Harinoso de Ocho del po-
niente de México. Este maiz es diferente
del Pepitilla de hoy dia en Chalcatzingo
y aun del Nal-Tel- Chapalote que fué el
maiz que se recobro de los companentes
del Postcldsico Medio en la Cueva 2 en
el Cerro Delgado.

Se definieron seis acabados decorados
y cuatro sin decorar para la cerdmica de
Tetla. Estos son Negro sobre Naranja,
Rojo Pulido, Policromos Naranja con
Baiio Blanco, Negro sobre Blanco, Rojo
sobre Amarillo Quemado, Café con Ve-
tas Bariado Naranja, Café o Naranja
Baniado Utilitario, Quemado sin Bafio,
Tetla Burdo, y Mica Templado Burdo. En
base a las semejanzas de cerdmica, Tetla
parece haber estado Iigado int:mamente
a los sitios del suroriente de la Cuenca
de México v el area de Puebla-Cholula.
Los dos acabados mds abundantes eran
el Rojo Pulido, pintado v con mcisiones,
y el Negro sobre Naranja (el cual es muy
semejante al Azteca I), y resultaron ser
estos dos acabados muy utiles para es-
tablecer las fases de la cerdmuca.

Los diagnésticos de cerdmica Maza-
pan Postcldsico Temprano y los tipos
posteriores, Negro sobre Naranja 11, 111,
y IV se encuentran ausentes en Tetla,
cuyo poblamiento se coloca en el rango
de 1150~1350 pc (Intermedio Segundo:
Fase Tres), ésta es una fecha que confir-
man dos ensayos de radiocarbono en
materiales provenientes de Ia casa. Por
ello, el sitio aparentemente carece de
poblamientos del Postcldsico Temprano
y Tardio, pese a las referencias sobre ex-
pansiones “Tolteca” hacia esta drea y
los mapas de conquista de este periodo,
asi como a las narraciones sobre la exis-
tencia de una poblacion del Postcldsico
Tardio conocida como Chalcatzingo.
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