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Teotihuacan, Tepeapulco, and
Obsidian Exploitation

Tepeapulco obsidian production provides a

model for Teotihuacdn’s Mesoamerican expansion.

The Valley of Mexico, situated at an
altitude of approximately 2250 meters on
the central plateau of Mexico (Figs. 1
and 2), functioned as a nuclear area in
which pre-Hispanic civilizations devel-
oped and from which they expanded to
influence in diverse manners cultures in
other subareas of Mesoamerica. The last
two decades have witnessed a substantial
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ulation of between 125,000 and 200,000
at the height of its development (2). Al-
though a significant proportion of the
population was involved in subsistence
activities, there is evidence of sub-
stantial craft specialization and a well-
developed social, political, and religious
hierarchy. The growth of the city was
based on multiple factors, including con-

Summary. Current cultural ecological models of the development of civilization in
central Mexico emphasize the role of subsistence production techniques and organi-
zation. The recent use of established and productive archeological surface survey
techniques along natural corridors of communication between favorable niches for
cultural development within the Central Mexican symbiotic region resulted in the loca-
tion of sites that indicate an early development of a decentralized resource ex-
ploitation, manufacturing, and exchange network. The association of the development
of this system with Teotihuacan indicates the importance such nonsubsistence pro-
duction and exchange had in the evolution of this first central Mexican civilization. The
later expansion of Teotihuacan into more distant areas of Mesoamerica was based on
this resource exploitation model. Later civilizations centered at Tula and Tenochtitlan

also used such a model in their expansion.

increase in archeological research di-
rected toward an explication of the pro-
cesses of development, expansion, re-
traction, decline, and reformulation of
those civilizations. Intensive research
began with surveys and excavations at
Teotihuacdn and throughout the Teoti-
huacéan Valley (I, 2).

The city of Teotihuacan (200 B.C. to
A.D. 750) (Fig. 2 and Table 1) was the lo-
cus of the earliest urban civilization in cen-
tral Mexico. Millon has depicted a well-
planned urban center occupied by a pop-
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trol over obsidian resources and trade,
the location of the city in a strategic pass
leading northeast out of the Valley of
Mexico (Fig. 2), the ideology motivating
the coordinated labor involved in the
construction of public structures within
the city, and the cultural-ecological set-
ting, which included significant per-
manent and floodwater irrigation sys-
tems and broad, productive alluvial
plains (2-4). Obsidian and ceramic frag-
ments, architecture, and iconography,
from both Teotihuacdn and distant areas
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of Mesoamerica, indicate a complex pat-
tern of interaction during the expansion
of Teotihuacan, involving the control of
raw materials, trade route expansion,
and political control (2, 5).

Intensive archeological survey has
expanded to include most of the cur-
rently nonurbanized sections of the Val-
ley of Mexico (6-8). Similar research
outside the Valley, at Tula and the Mez-
quital valley, Huapalcalco and the Metz-
titlan valley, Cholula and the Puebla-
Tlaxcala area, and Chalcatzingo and the
Amatzinac-Tenango valley (Fig. 2) (9-
11), has provided a substantial body of
data on the evolution of complex cul-
tures in the central plateau of Mexico for
the period from approximately 1600 B.C.
to A.D. 1521.

The Central Mexican symbiotic region
model, based on the cultural ecological
paradigm of cultural evolution, is the ma-
jor model guiding research in the Valley
of Mexico. Initially formulated by Sand-
ers (12) and subsequently modified in de-
tail and emphasis (I, 3, 7, 13-15), the
model examines the panorama of com-
plex cultural development against the
background of an equally diverse and
complex environment. Interaction be-
tween the cultural and environmental
diversity occurs through two productive
modes, agricultural and nonagricultural.
Interaction between cultures consists of
the trade and exchange of those agricul-
tural and nonagricultural products whose
distributions are naturally restricted as a
result of environmental diversity. The di-
rection and control of these symbiotic
relationships form one causal element in
the development of complex cultures in
the Valley of Mexico. The other element
consists of the techniques, intensity,
yields, and organization of agricultural
production along with the size of popu-
lation supported by that production (/, 3,
7, 13-15).

Although this model has been criti-
cized for neglecting religion and ideology
2, 16), 1 consider another weakness to
be a research emphasis on agricultural
production and population size to the
detriment of studies of nonagricultural
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production and trade within local and re-
gional contexts (2, /7). When these are
considered, it is usually within the con-
text of contemporary peasant craft pro-
duction and marketing systems which
might be inappropriate for an under-
standing of pre-Hispanic civilizations
(18, 19). Considering the stress placed by
many archeologists on trade and non-
agricultural production in models of the
development of civilizations in the Val-
ley of Mexico and the subsequent spread
of their ‘‘influence” into other subareas
of Mesoamerica (20), I designed and con-
ducted a research project to collect data
specifically related to evaluating the na-
ture of trade during the fluctuating cycles
of civilization in the Valley of Mexico
(21). 1 shall present in this article aspects
of the survey and the results and con-
clusions as they pertain to evaluating the
roles of nonagricultural production and
regional trade in the initial development
of Teotihuacdn and the later spread of its
“influence’’ into distant subareas of
Mesoamerica.

Trade Route Survey

In Mesoamerica the archeological def-
inition of prehistoric regional and long-
distance exchange networks has rested
primarily on physically identifying ex-

otic artifacts and determining their
point or points of origin. Studies of the
obsidian trade in particular have fol-
lowed this procedure to determine the
extent and intensity of such networks
during the Formative period (22, 23). In
addition, the study of long-distance trade
has been approached through an exami-
nation of a port-of-trade (24), and local
symbiotic relationships have been inves-
tigated through an intensive micro-
regional survey accompanied by system-
atic sampling (25). To my knowledge,
however, there had been no surveys pri-
or to my 1975 survey to examine the
probable foot routes over which goods
being exchanged were transported in re-
gional or long-distance trade (21, 26).
Many of these routes pass through areas
of limited agricultural and demographic
potential between major basins and val-
leys and, thus, have not been included in
research directed through the current ap-
plication of the Central Mexican sym-
biotic region model (6-11).

The approach included intensive sur-
face surveys of the most likely foot
routes through hinterland and mountain-
ous areas situated between previously
surveyed regions. Between February
and August 1975, I surveyed three routes
(Figs. 2 to 6) on a field-by-field basis, re-
cording the data of all occupations on
vertical air photographs of a scale of ap-
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Fig. 1. Location of the Valley of Mexico and archeological sites mentioned in the text.
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proximately 1:5000. The total area sur-
veyed includes 7 square kilometers along
route 1, 22 km? along route 2, and 67 km?
along route 3. In order to evaluate field
observations of site chronology and site
function, I collected artifacts from re-
stricted areas of 20 m? at selected loca-
tions within sites. The collections includ-
ed all cultural materials present. This re-
sulted in the locating of small quantities
of somewhat undistinguished body
sherds from trade ceramics which, with
other more restricted collection proce-
dures, would have been unnoticed and
hence uncollected. All of the collections
have been studied and the data recorded
and quantified.

I selected three routes to survey on the
basis of several considerations. In 1969,
while walking a Colonial period road
from Oxtotipac to Calpulalpan (route 1),
I encountered large quantities of Thin
Orange pottery, a well-known Teotihua-
can period trade ware. This pottery is
present in high frequencies at sites in
the mountain pass between the Teotihua-
cén Valley and the Plains of Apan (Fig.
6). Subsequent study of the Teotihua-
can period sites revealed a line of sites
following natural drainage systems and
ridge tops from the East Avenue of the
city to the pass. Substantial amounts of
Thin Orange pottery are also found in
these sites. The pass leads to Calpulalpan,
a Teotihuacdan period site with sub-
stantial ceremonial architecture but little
evidence of a large resident population
(27). On the basis of the data available,
I hyothesized that route 1 served in the
transport of Thin Orange pottery from
Teotihuacan, where it was manufactured,
to Calpulalpan, a site at which trade and
exchange between Teotihuacdn and areas
to the east and southeast were coordi-
nated.

Documents and maps provide evi-
dence that route 1 was an Aztec route,
which continued in use during the Colo-
nial period. On the basis of the strong in-
dication of continuity between pre-His-
panic and Colonial road systems, 1 se-
lected a second area, route 2, to survey
(Fig. 6). From the eastern Teotihuacan
Valley to the northern Plains of Apan
runs a now unused road of the Colonial
period. Teotihuacan period sites are lo-
cated at both ends of the road. Tepea-
pulco (a site comparable to Calpulalpan
in size and in ratio of ceremonial archi-
tecture to residential structures) is lo-
cated in the Tepeapulco area at the junc-
tion of routes 2 and 3. A smaller site,
with a similar disproportionate ratio of
ceremonial to domestic architecture, is
situated at the southeast end of route 2 in
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the Teotihuacan Valley (21, 28). Using
both the historical and the archeological
data, I hypothesized that the Teotihua-
can period sites at the ends of route 2
functioned within the context of a net-
work of regional and long-distance trade
between the Valley of Mexico and the
areas to the northeast.

Route 3 (Figs. 3 to 5) is a topographical
extension of route 2, following a natural
valley and basin system from the Tepea-
pulco area to the Metztitlan valley. Pipe-
lines and high-tension power lines today
follow this natural pass system. During
the Colonial period, a road system
crossed route 3, and a very rough con-
temporary road system still traverses
part of this route. In the Metztitlan val-
ley, the site of Huapalcalco is located at
one of two natural exits from the valley
to the coast. I hypothesized that route 3
was used to move the products of the
highland and lowland components of the
Central Mexican symbiotic region and
that Huapalcalco and Tepeapulco took
part in regulating that trade during the
Teotihuacan period (29, 30).

The Obsidian Sources

The concentration of four quarried ob-
sidian sources near the routes surveyed
is important in an evaluation of the data
from the Tepeapulco area and along
route 3 (Figs. 2 to 6). Three of these
sources, Cerro de las Navajas (Pachuca),
Barranca de los Estetes (Otumba), and
Pizzarin (Tulancingo) are well known
and frequently mentioned in the litera-
ture (37). I located the fourth source, Pa-
redon, during the survey. To my knowl-
edge, this was the first examination of
this source since it was last visited more
than 75 years ago (32). The unphased
aceramic obsidian sites (Figs. 3 to 5) along
route 3 and in the Tepeapulco area are
composed primarily of obsidian from the
Paredén source (33). I surveyed the
source area to determine its extent and
the locations of workshops (34).

A similar detailed examination of the
Otumba obsidian source during the sur-
vey revealed that the major obsidian de-
posit is located at the base and lower
west face of Cerro Soltepec. Additional
smaller outcrops occur along the Bar-
ranca de los Estetes to the west (31). Wa-
ter-rolled obsidian cobbles are found the
length of the two drainage systems (Bar-
ranca de los Estetes and Barranca del
Muerto) of the source area. During the
survey of the major source area, I lo-
cated pits and workshops that are, to my
knowledge, previously unmentioned in
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Table 1. Chronological framework of the northeastern Valley of Mexico. Parsons (54) has corre-
lated these phases and periods with a new period framework.

Absolute Teotihuacin Valley of Mexico
chronology h
(estimated) phases Periods Stages
1600 Teacalco } Early Colonial } Early Postconquest
1500 .
1400 Chimalpa } Late Aztec } Late Postclassic
1300 Zocango } Early Aztec
1200
1100 Mazapan } Late Toltec
1000 Early Postclassic
900 Xometla
800 Oxtotipac } Early Toltec
700 Metepec
600 Late Xolalpan . . .
500 Early Xolalpan Late Teotihuacdn Late Classic
400 Late Tlamimilolpa
300 Early Tlamimilolpa Early Teotihuacén Early Classic
200 Miccaotli
100 Tzacualli
0
100 Patlachique Terminal Formative Terminal Preclassic
200 Tezoyuca
300
400 Cuanalan } Late Formative Late Preclassic
500
Area of detailed maps
Mezquital 5 NAVAJAS HUAPALCALCO
TuLAe  Valley ) @ PIZZARIN

A ———
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Fig. 2. The Valley of Mexico with major archeological sites, subareas, and routes mentioned in

the text.
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the literature. As at Paredon, no ceram-
ics are associated with these features.

In the Metztitlan valley, the local Piz-
zarin source provided most of the obsidi-
an found in sites located there. A brief
examination of this source noted the
presence of pits and workshops. The
Navajas source is well documented al-
though some significant problems re-
main, in particular the effect of modern
exploitation on the pre-Hispanic obsidi-
an debris.

Survey data from the Tepeapulco area
and route 3 indicate that obsidian from
three sources—Otumba, Navajas, and

Paredon—was procured and transported
to the Tepeapulco area, where finished
tool production took place. These prod-
ucts were then distributed outside the
Valley of Mexico. Initial development of
this system coincided with the beginning
of Teotihuacan. After a hiatus during the
Early Toltec period (epi-Teotihuacan
states) (35) the resources and the distri-
bution system were appropriated first by
Tula and then by Tenochtitlan (Fig. 2
and Table 1). At all times, the regional
character of both the distribution net-
work and the system of procurement and
production was maintained.

i at
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£
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E Surveyed
R Lake
Watershed

01 23 45

KM

@ Obsidian quarry workshops
® Aceramic obsidian carrying site

.\ Aceramic obsidian carrying sites
3 (number noted)

@ Obsidian factory workshop; hamlet
x Trace of occupation (ceramic)

B Hamlet

Fig. 3. Tezoyuca/Patlachique phase occupations in the Tepeapulco Area and along route 3. 7Z,
Tezoyuca-phase ceramics. Aceramic obsidian sites are unphased and repeated in Figs. 4 and 5.

Contour interval, 100 m.
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Obsidian Exploitation

Archeological studies of the exploi-
tation of obsidian have focused on
quarries and quarry workshops (3/) as
the loci of initial raw material extraction
and preliminary preparation of blanks
prior to transporting the materials to fac-
tory workshops for the next stage of tool
manufacture (2, 36). The factory work-
shops are frequently interpreted as being
in or adjacent to the sociopolitical center
possessing economic control over the
use of the natural deposits of obsidian (2,
31, 36). Archeologists have also studied
the distribution patterns of manufactured
obsidian tools resulting from local, re-
gional, or long-distance trade (22, 23, 25,
37-39). The social and economic aspects
of the interrelationships, cited as produc-
ing the particular distribution patterns,
are stressed in these studies. Next to a
consideration of the ultimate disposal of
the obsidian as garbage (40), this aspect
of distribution represents the end of a
network that began at the geological
source. These studies emphasize two ap-
proaches: (i) the technology involved in
transforming raw materials into finished
products (41) and (ii) the social, political,
and economic ramifications of the net-
work within which the product is distrib-
uted (22, 23, 25, 37-39).

In examining obsidian exploitation,
tool manufacture, and product distribu-
tion systems, archeologists deal with
two facets of the same reality. In addi-
tion to their technological aspects, the
studies of quarry workshops and factory
workshops deal with systems of non-
agricultural production. Such studies
consider not only the technological
knowledge and stages of production, but
also labor, labor organization, and trans-
portation. In Mesoamerica, excepting
the technological studies, this facet of
obsidian exploitation has not been dealt
with effectively. Since such nonagri-
cultural production forms a significant
part of the Central Mexican symbiotic
region model this is an unfortunate la-
cuna in our knowledge of pre-Hispanic
societies. Studies of the movement of
nonagricultural products after they have
left the major initial industrial chain of
quarry workshop, carrying site, and fac-
tory workshop are much better known,
although not in detail in central Mexico
(22, 23, 25, 37-39).

The survey data from the Tepeapulco
area and route 3 have provided evidence
that allows us to evaluate the organiza-
tion of the quarry to factory workshop
segment of obsidian exploitation. The
data are relevant to considerations of the
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rise, fall, and reconstitution of civili-
zations and to the spread of their influ-
ence through Mesoamerica.

Interpretive Models

One problem in evaluating the role of
nonagricultural production and organiza-
tion in the context of pre-Hispanic civ-
ilizations lies in the emphasis arche-
ologists have placed on ethnographic
models that are not directly relevant to
those civilizations (I8, 19). The models
are often derived from studies of con-
temporary peasant craft production and
distribution. In Mesoamerica these may
have been influenced through Spanish-
imposed patterns of manufacture and
distribution. Alternatively they may rep-
resent culturally devolved systems re-
sulting from conquest. In neither in-
stance do they represent pre-Hispanic
civilizations. Technological information
from such studies is valuable (I8, 19, 42).
Data on production organization and dis-
tributional networks are limited in their
direct applicability to pre-Hispanic sys-
tems.

I am in general agreement with Hunt’s
assessment that any cultural persistence
has been in ‘‘the refuge regions, the mar-
ginal cultural and ecological niches of the
nation. The information we have about
Indians today, thus may not be relevant
at all to the past events which took place
in the key nuclear areas’” (J9). It is
not my intention to quarrel with the ju-
dicious use of ethnographic analogies in
interpreting archeological data of pre-
Hispanic systems of production and dis-
tribution. However, I suggest that, al-
though important contributions have
been made in recent studies of rural and
peasant economic systems (42, 43), mod-
els for interpreting pre-Hispanic civ-
ilizations will be more profitably sought
in other fields. One of these is ethnohis-
tory, the other the study of human geog-
raphy in complex cultures.

In studies of trade, ethnohistorical
data have been projected to previous civ-
ilizations to interpret and explain trade
patterns, processes, and mechanisms
(45-47). Recent papers have detailed the
functioning of markets and systems of
redistribution in the Aztec economy ¢8).
None of these studies has dealt with the
organization of nonagricultural produc-
tion and the entry of those products into
the systems of distribution. It is probable
that the obsidian industry did not attract
the attention of the Spanish and that, as a
result, few records of the primary pro-
cesses of extraction and manufacturing
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were made. There are numerous refer-
ences to the final production and distri-
bution of prismatic blades in markets
(49) but few comments on other products
and their distribution. The available eth-
nohistorical references to the details of
nonagricultural production in the obsidi-
an industry are not sufficient alone to
clarify the archeological record (50).

In order to offset this problem, I pro-
pose that models derived from industrial
geography with considerations of factors
such as raw material and factory loca-
tions, costs, and shipping distances will
provide further insights into the opera-
tion of nonagricultural production sys-
tems in pre-Hispanic civilizations. Such
models will take into consideration the
available ethnohistorical data, the extent
of technological development, and the
available modes of transportation. These
models are specialized examples of loca-
tional analysis (51).

Raw Materials to Tools: The Sites

In the Tepeapulco area and along
route 3 three types of archeological
sites are directly related to the initial
stages of obsidian exploitation and tool
manufacture prior to the entry of the
products into a distributional network:
(i) quarry workshops, (ii) transportation
or carrying sites, and (iii) factory work-
shops (Figs. 3 to 5).

1) Quarry workshops at the Paredon
source consist of shallow pits from
which the obsidian was quarried and the
adjacent debris piles containing pieces of
obsidian discarded during initial prepara-
tion of core and tool blanks. The blanks
were subsequently transported to other
sites for further work. The materials en-
countered are similar to items described
for other quarry workshops (31) that
I have observed at the other three
sources. At Paredon there are no ceram-
ics or architectural remains associated
with the workshops. The quarries were
probably visited only temporarily for ob-
sidian extraction and preliminary shap-
ing.

2) Transportation or carrying sites are
situated between the Paredon source and
the factory workshops of the Tepeapulco
area and the Metztitlin valley. These
sites occur along natural routes of foot
travel and cluster in areas where the to-
pography slows or blocks the movement
of persons on foot. The obsidian in these
sites consists primarily of small, unmodi-
fied flakes and occasional large chunks,
with the cortex removed in partial prepa-
ration as cores. All of these sites are

small (less than 1 hectare in surface
area). Obsidian density varies from site
to site, ranging from light to heavy. The
nearly complete absence of finished
tools, the small sizes of many of the
flakes, and the absence of ceramics sug-
gest that these sites are distinct from ei-
ther quarry workshops or factory work-
shops. To my knowledge, this is the first
identification of such sites in Mesoameri-
ca. Similar sites located near Navajas
may have been misclassified as quarry
workshops (31).

Within the Lake Tecocomulco basin
and along route 3 to the Tepeapulco
area, these sites are composed entirely
of Paredon obsidian. I hypothesize that
the obsidian was carried by boats across
Lake Tecocomulco and then by human
bearer to the north and southwest. The
survey probably located only part of the
carrying pattern, which may have fol-
lowed all the natural routes out of the ba-
sin. Future surveys will resolve this
question. In the sites located on the
south slope of the Metztitlan valley the
obsidian configuration is more complex.
Some evidence indicates the movement
of Paredon obsidian downslope, and
Navajas and Pizzarin obsidians up-
slope. Intensive survey of the Metztit-
lan valley, including the major sites of
Huapalcalco and Zazacuala, will be
needed to resolve the dimensions of the
obsidian exploitation pattern in this area.
The carrying sites in the Lake Tecoco-
mulco basin and along route 3 to the
Tepeapulco area consist of debris left be-
hind when obsidian was being trans-
ported out of the Paredon source to the
Tepeapulco area workshops during a pe-
riod of at least 2000 years.

3) Factory workshops are found in the
Tepeapulco area and in the Metztitldn
valley. These sites are characterized by
heavy concentrations of obsidian, the
presence of large numbers of unused and
unretouched flakes, errors and broken
tools, and the nearly complete absence
of cores and core fragments. The sites
range in size from 2 to 14 ha. Associated
ceramics and structural debris suggest
permanent occupation. In the Tepea-
pulco area, obsidian from Otumba, Pa-
redon, and Navajas formed the bulk of
the assemblages, with only traces of Piz-
zarin obsidian (33). In the Metztitlan val-
ley at the north end of route 3, Pizzarin
obsidian was dominant with small quan-
tities of Navajas, Paredén, and Otumba
obsidian present. Neutron activation
analyses will be necessary to specify pre-
cisely the sources and the frequency of
their occurrence in the factory work-
shops (33). Such analyses in conjunction
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with a program to date the aceramic ob-
sidian sites through obsidian hydration
dating will resolve some outstanding
questions on the variations in source use
through time. The ceramic data indicate
the presence of factory workshops from
the Terminal Formative period (Tezoyu-
ca/Patlachique phase) to the end of the
Teotihuacan period (Metepec phase)
(Table 1). After a hiatus during the Early
Toltec period, a time of radical changes
in the Valley of Mexico (35), factory
workshops operated again from the Late
Toltec period to the Late Aztec/Early
Colonial period (Table 1).

The three types of sites located during
the survey form a system of obsidian ex-
ploitation and tool manufacture. In the
Tepeapulco area, there is evidence for
the use of three sources. Since the bulk

of the chronologically secure informa-
tion comes from that area, I shall discuss
the development of the system from the
Terminal Formative period to the end of
the Teotihuacdn period (Figs. 3 to 5).
Since the later use of the system pro-
vides some insights into its earlier opera-
tion I shall present selected aspects of
Late Toltec and Aztec use of the system.

Tezoyuca/Patlachique Phase

The initial dated occupations in the
Tepeapulco area and along route 3 are of
this phase. Two small factory workshops
are in the Metztitldn valley and two are in
the Tepeapulco area (Fig. 3). In addition,
there are two definite domestic occupa-
tions in the Tepeapulco area and traces
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Fig. 4. Tzacualli phase occupations in the Tepeapulco Area and along route 3. New symbols are

noted.
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of such occupations in seven other lo-
cales. Within the Lake Tecocomulco
basin, situated high on the western edge
near a pass leading to the northwest,
there is one small hamlet. With one ex-
ception, the ceramics in these sites are
Patlachique. In the eastern factory work-
shop site in the Tepeapulco area are
some Tezoyuca-style ceramics (52). The
surface data alone are insufficient to clar-
ify the chronological or functional differ-
ences hypothesized for these two com-
plexes (53). From the context, it seems
that the Tezoyuca ceramics may repre-
sent the initial establishment of a factory
workshop followed by a Patlachique ex-
pansion.

In the Tepeapulco area, the factory
workshops are situated on the steep
southern slopes of Cerro Jihuingo, a
choice of setting continued by later
workshops in the area. The general lo-
cale chosen is 22 km from the Pared6n
and Otumba sources, 30 km from the
Navajas source, and 38 km from the Piz-
zarin source. Preliminary studies in-
dicate that materials from all four
sources occur in the factory workshops
of the Tepeapulco area (33). If the Te-
zoyuca ceramics indicate chronologi-
cal priority, changes in frequencies of
source material tend to occur between
the Tezoyuca and Patlachique sub-
phases. Otumba obsidian decreases from
81 percent to 48 percent. Both Paredon
and Navajas obsidian increase in fre-
quency, Paredén from 11 percent to 26
percent, and Navajas from 7 percent to
23 percent. Pizzarin obsidian, always a
minor material in the Tepeapulco area,
increases from 1 percent to 3 percent of
the collections. Similar preliminary stud-
ies of the Patlachique phase factory
workshops in the Metztitlan valley in-
dicate a heavy reliance on the nearby
Pizzarin source (66 percent) with less
utilization of materials from Otumba (15
percent), Navajas (10 percent), and Pa-
redon (9 percent). In neither area is there
a large population, and all sites are quite
small. The domestic debris indicate the
presence of small hamlets or isolated
homesteads. The factory workshops are
best classified as hamlets.

In the central Valley of Mexico, recent
surveys have indicated an increase in
population at this time, particularly in
the Teotihuacan Valley, where it in-
creased from 6,000 in the Late Forma-
tive period to 36,000 in the Tezoyuca/
Patlachique phase (54). Ceremonial ar-
chitecture was introduced (54) and the
city of Teotihuacdn began its growth, a
growth attributed in part to the obsidian
industry and trade (2). The city is located
22 km west of the Otumba source, the
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same distance the Tepeapulco area lies
to the northeast (Fig. 6). Obsidian from
the Otumba source is the primary materi-
al used at Teotihuacan during this phase.
At this time and earlier, the Otumba
source may have been the dominant cen-
tral Mexican obsidian source used in re-
gional and long-distance trade (22, 23).
Some evidence indicates the early utili-
zation of the Navajas source, and Pare-
dén obsidian occurs at Chalcatzingo dur-
ing the Early Formative period (55). Ob-
viously additional sources had been
known and used for hundreds, if not thou-
sands, of years (56). It was not their dis-
covery that resulted in increased use, but
the changes in the orientation of peoples
in the central Valley of Mexico to the or-
ganization of their exploitation.

Coincidental with the beginnings of
Teotihuacan and its obsidian factory
workshops was the establishment of fac-
tory workshops in the Tepeapulco area
and in the Metztitlan valley. In the
Tepeapulco area the workshops drew on
three primary sources located almost
equidistant from there along natural
routes of foot travel. The Tepeapulco
area workshops initially depended heavi-
ly on Otumba obsidian, but subsequently
used more obsidian from Paredén and
Navajas. During this phase, Navajas ob-
sidian is not common in the central Val-
ley of Mexico, and Paredon obsidian has
not been reported there (55). The location
of the factory workshops in the Tepea-
pulco area may best be understood in
terms of an efficient exploitation of the
three obsidian sources using foot trans-
portation. Not all of the workshop prod-
ucts, however, were destined for the
Valley of Mexico markets.

I hypothesize that after the withdrawal
of Olmec interests in the natural re-
sources of the central plateau of Mexico
(57), these resources fell ultimately un-
der the hegemony of an emerging Teoti-
huacin. The organization of their ex-
ploitation and the distribution of the fin-
ished products were essential to the de-
velopment of this civilization and the
later spread of its influence throughout
Mesoamerica. At the same time Teoti-
huacén centralized the control of the
Otumba obsidian source, it also estab-
lished factory workshops in the Tepea-
pulco area for many of the same reasons
Ciudad Sahagiin is located there today
(58): transportation, raw materials, and
access to markets. In exploiting three
obsidian sources and producing finished
tools, cultures from the central Valley of
Mexico were establishing their initial
foray into a type of economic imperial-
ism. They controlled the vertical chain
from resource to product in an adjacent
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area. It is possible that this control was
based on an earlier model used by the Ol-
mec; it definitely anticipates later models
of exploitation used by Teotihuacan,
Tula, and Tenochtitlan.

Of additional importance is the sub-
sequent distribution of the products from
this vertically integrated monopoly. The
products, in the Tezoyuca/Patlachique
and subsequent phases, were not des-
tined for the Valley of Mexico consumer.
Those tools produced in the Tepeapulco
area probably entered a regional trade
network along a route leading south and
east out of the Tepeapulco area (Fig. 6).
The continuing absence of Paredon ob-
sidian from the Valley of Mexico and the
existence there of both Otumba and
Navajas obsidian factory workshops suf-
ficient to supply local demand suggest

that the Tepeapulco area was geared to
production for foreign trade.

Tzacualli Phase

During the Tzacualli phase, the popu-
lation in the Tepeapulco area increased
and was nucleated in the site of Tepea-
pulco (21, 28). One of the factory work-
shops was abandoned but another was
established. There is also evidence of
factory workshop debris within the
Tepeapulco town site (21, 28). The ham-
let located on the western edge of the
Lake Tecocomulco basin was still occu-
pied (Fig. 4). In the Metztitlin valley, the
factory workshops were abandoned and
the towns of Huapalcalco and Zazacuala
occupied for the first-time.
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Fig. 5. Teotihuacan period occupations in the Tepeapulco area and along route 3. New symbols

are noted.
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In the Tepeapulco area during the Tza-
cualli phase and the later Teotihuacan
period, the emphasis shifted to Navajas
obsidian (34 percent) at the expense of
Paredon obsidian (15 percent). Otumba
and Pizzarin obsidian maintained ap-
proximately their earlier frequencies (50
percent and 1 percent, respectively). Al-
though not all of the data from Matos’s
survey of the Tepeapulco town site are
yet available (21, 28), the population,
while increasing and becoming nucle-
ated, retained its primary production ac-
tivities of obsidian extraction and tool
production for nondomestic markets.
The changes occurring at Teotihuacan at
this time, marked by the building of the
Pyramid of the Sun (59), may be reflect-
ed in the construction of the smaller
pyramid and ceremonial plaza and ave-
nue at Tepeapulco; such construction
stressed the ideological association with
nonagricultural production.

Teotihuacan Period

Teotihuacan control of obsidian tool
production centered at Tepeapulco per-
sisted to the end of the Metepec phase
(Table 1). Only one workshop existed

outside the town site (Fig. 5). There is
some evidence of a specialized cave oc-
cupation (Nopalera) (29). Pending the fi-
nal results of Matos’s survey 21, 28), I
can only speculate that obsidian tool pro-
duction was centralized in the town un-
der direct Teotihuacan control. The es-
sential basis for the site had been estab-
lished during the Tezoyuca/Patlachique
phase. Subsequent locations changed,
but the functions remained the same for
almost a millennium.

Interpretations

The development of Teotihuacdn was
intimately tied to nonagricultural pro-
duction and trade activities from the be-
ginning. Although the irrigation system
in the Teotihuacdn Valley must have
been necessary for subsistence agricul-
ture, the emphasis and continuity placed
on the exploitation of several obsidian
sources in adjacent areas indicates that
such nonagricultural production and
trade may have been of equal, if not
greater, importance in Teotihuacdn’s de-
velopment. The efficient, centralized
control of a vertically integrated monop-
oly and the distribution of the products

from that system outside of domestic
markets indicate a degree of sophisti-
cation in resource exploitation com-
parable to that used today by industrial-
ized societies in Third World countries.
The importance is to be found in the de-
gree of control and organization neces-
sary in order to coordinate exploitation,
production, and distribution and in the
strong religious or ideological content as-
sociated with those activities.

Further evidence for the significance
of nonagricultural production and re-
gional trade in Teotihuacdn’s rise and
persistence may be found in the Teoti-
huacan Valley along route 1. The align-
ment of sites from the Terminal Forma-
tive and Teotihuacdn periods between
the city and route 1, coupled with evi-
dence for the continuous use of that
route throughout those periods and the
data indicating Thin Orange production
in the eastern areas of the city (60) and
its export over route 1 (27) (Fig. 6), delin-
eate an important role for Teotihuacin
proper in nonagricultural production for
export. This role continued unabated un-
til the end of the city.

Although research at Calpulalpan has
been limited, data from several sources
(11, 27, 61) indicate that this site, located
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almost equidistant from the ceramic
workshops of Teotihuacdn and the ob-
sidian workshops of Tepeapulco, coordi-
nated the movement of these nonagricul-
tural products from the two sites and the
import of other (as yet undefined) goods.
Garcia Cook (67) has defined a ‘‘Teoti-
huacdn Corridor”” running from Calpu-
lalpan to the east with one branch to the
southeast. Future studies will be re-
quired to clarify the nature of the move-
ment of goods along this corridor (Fig.
6).

The pattern of obsidian exploitation
and trade in an immediate regional con-
text discussed here provided Teotihua-
can with a model for the subsequent ex-
ploitation of regional resources and the
control of regional market systems not
directed to the movement of goods to the
center of such control, Teotihuacdn. The
presence of Teotihuacén in sites such as
Kaminaljuyu (15, 62), Tikal (I5, 47, 62),
and Chalchihuites (63) (Fig. 1) should be
understood not only in the traditional
terms of military expansion and resource
exploitation but also in terms of selec-
tive colonization (which leaves variable
traces depending on the particular colo-
nial situation) in which regional produc-
tion and marketing are controlled, not
for the shipment of all products to Teoti-
huacdn, but for the shipment of profits,
in the form of goods available to Teoti-
huacan only through such economic con-
trol. I have hypothesized that this is
analogous to the American and Euro-
pean use of the opium trade to China
during the 19th century to obtain goods
such as tea and chinoiserie desired in the
home markets (64).

The Tepeapulco data indicate this type
of exploitation pattern not only for Teoti-
huacén but also for Tula and Tenochtit-
lan. Both subsequently controlled the
same network, but neither directed its
output to the sociopolitical center (65).
These later civilizations expanded
throughout Mesoamerica using the orga-
nized control of regional resources ini-
tially developed by Teotihuacan (10).
The emphasis placed on tribute, record-
ed by the Spanish for Tenochtitldn, may
be only the result of the perceptual
biases of the conquerors, in which case a
critical reevaluation of the documents
will clarify this situation. However, it
may represent an early stage in the re-
covery of the regional resources and pre-
cede control of production and market-
ing in the regional context (47). There al-
so remains the possibility that the Aztecs
approached the exploitation of Meso-
american resources from a perspective
different from that of Teotihuacan.
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Conclusions

The archeological application of inter-
pretive models from industrial geogra-
phy has provided new insights into Ter-
minal Formative and Teotihuacdn peri-
od nonsubsistance production and trade
systems in central Mexico. The obsidian
workshops in the Tepeapulco area are
specialized industries located outside of
an urban zone (57). The Tepeapulco area
is a receiving node linked to three obsidi-
an sources in a dendritic transportation
network, which minimizes transporta-
tion costs (66). The obsidian tools pro-
duced at Tepeapulco and the Thin Or-
ange pottery manufactured at Teotihua-
can were linked in a similarly based
transportation network for marketing.
The site of Calpulalpan functioned with-
in this network as a gateway city (57, 66)
linking the Valley of Mexico with regions
to the east and southeast.
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