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One need only gaze upon the ruins of 
teotihuacan to appreciate their magnitude 

and decidedly planned layout (Figure 5.1). Th ese 
features of the ancient city bespeak a highly central-
ized government with an infl uence beyond the cer-
emonial core to the very residences its inhabitants 
occupied. but just how overarching was this infl u-
ence? although teotihuacan served as a hub for 
the most robust economic system in classic-period 
Mesoamerica, its organization remains a topic 
of spirited debate. While some propose that the 
teotihuacano economy was tightly managed, with 
political and religious agents responsible for mobi-
lizing most production and distribution, others sug-
gest that it was strongly commercialized, with more 
signifi cant roles for independent household craft ing 
and market exchange (cf. kurtz 1987; Manzanilla 
1992; Millon 1992; sanders and santley 1983). 

in this study, i model landscape usage between 
the city and areas of acquisition and distribu-
tion, and examine production contexts both at 
teotihuacan and within adjacent regions in order to 

assess potential interregional exchange routes and 
what dimensions of the teotihuacano economy were 
more likely to have been commercially, rather than 
politically, motivated. Production and exchange 
should be considered as embedded within multiple, 
crosscutting social institutions such as household, 
market, temple, and state, which may be heuristi-
cally separated as domestic and institutional facets 
of a complex web of economic relations (see hirth 
and Pillsbury, this volume). economic opportuni-
ties attracted migrants to the city from throughout 
Mesoamerica, making it the most ethnically diverse 
and polyglot population of the americas in its day 
(Figure 5.2), with more than one hundred thou-
sand inhabitants speaking fi ve or more languages 
(cowgill 1997, 2008; Manzanilla 1999; Millon 1992). 
Th e macroregional scope of the economy is distilled 
here by considering four major commodities that 
circulated widely: obsidian, lime, cotton, and export 
ceramics. i evaluate potential exchange routes and 
mercantile activities involving these commodities 
aft er fi rst outlining the economic base of the city.

5

The Social Organization of Craft Production 
and Interregional Exchange at Teotihuacan

d a v i d  m.  c a r b a l l o
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figure 5.1
teotihuacan viewed from cerro gordo in the early 1960s. (Photograph courtesy of William g. Mather iii.) 
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Economic Foundations

The immediate resource base that teotihuacanos 
exploited was the semiarid highlands of central 
Mexico (see Mcclung de tapia 2009) (Figure 5.3). at 
2,250 meters above sea level (masl), the small rivers 
of the teotihuacan Valley drained into the lake sys-
tem at the center of the basin of Mexico. although 
the valley receives less precipitation than do regions 
to the south, three of its characteristics were condu-
cive to economic development. First, springs flowed 
at approximately five hundred to fifteen hundred 
liters of water per second, permitting permanent 
irrigation of more than three thousand hectares 
of farmland (sanders et al. 1979:256–260, 386–389). 
This fertile land within an otherwise agriculturally 

risky landscape encouraged the nucleation of early 
farming villages, while the digging and mainte-
nance of canals may have stimulated larger-scale 
group coordination (Webster 1996). second, the 
valley forms a natural opening in the basin, con-
necting with the adjacent Puebla-tlaxcala region 
to provide the easiest route to the resources of the 
gulf of Mexico as well as to all other points east and 
south. i refer to this route as the tlaxcala corridor, 
and build from a previous study (carballo and 
Pluckhahn 2007) with new analyses here to assess its 
utility for exchange. Third, the eastern valley con-
tains its own obsidian sources and has unimpeded 
passage to additional sources to the north (charl-
ton 1978). as metals were not used in classic-
period central Mexico, these obsidian quarries  

figure 5.3 
resources and 
regions surrounding 
teotihuacan (after 
sanders et al. 
1979:maps 24–25). 
(LANDSAT ETM+ image 
source: global land 
cover Facility [http://
www.landcover.org].)
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provided teotihuacanos with a highly desired trade 
commodity. together with the lake resources and 
other highland products of the basin of Mexico, 
this combination of springs, transportation cor-
ridors, and obsidian formed the city’s economic 
foundation. 

like other traditional societies, the primary 
unit of production at teotihuacan was the house-
hold; however, most teotihuacanos lived in 
exceptionally large houses known as apartment 
compounds (Figure 5.4), within which dozens of 
individuals cohabitated (cowgill 2007; Manzanilla 
1996; Millon 1976). craft production was primar-
ily undertaken within apartment compounds or 
in the common spaces of neighborhoods (termed 
“barrios” in most of the literature on teotihuacan), 
and the construction and maintenance of apart-
ments themselves also involved specialists for 

stuccoing walls and painting them with vibrant 
pigments. under this residential system, domestic 
production became economies of scale in which 
labor tasks were divided for efficiency (Manzanilla 
2009; Millon 1981). such a system requires that its 
participants trust those with whom they cooperate 
(blanton, this volume; ostrom and Walker 2003). 
household and barrio rituals cemented the bonds 
of this trust at teotihuacan (Manzanilla 2002). 
The city’s leaders also inculcated an ideology of 
work involving a corporate identity that did not 
celebrate particular ethnic groups or individuals 
(kurtz and nunley 1993). These integrative mecha-
nisms provided some degree of cohesion for a cos-
mopolitan population that included immigrants 
from different regions of Mesoamerica, includ-
ing west Mexico, the gulf coast, oaxaca, and the 
Maya region (gómez chávez 2002; gómez chávez 

figure 5.4
Map of teotihuacan with locations mentioned in text (after Millon 1973).
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and gazzola 2009; Price et al. 2000; rattray 1990a; 
spence et al. 2005; taube 2003; White et al. 2004). 

The art of teotihuacan privileges religious 
and martial themes, flora and fauna, and geo-
metric patterns, shedding little light on eco-
nomic issues. Jorge angulo (1995:113–133) made a 
noteworthy attempt to glean insights, but certain 

reconstructions make considerable leaps from 
existing material evidence. nonlocal resources, 
such as tropical feathers and shell, are empha-
sized in art, and some acquisition activities are 
depicted—such as individuals picking fruit trees, 
including lowland cacao, and divers collecting 
marine shells (Figure 5.5). obsidian is represented 

figure 5.5
shell diver from tetitla mural (redrawn from Fuente 1995b:fig. 19.24).

figure 5.6
storm god with woven 
container carried on 
back from Zacuala mural 
(redrawn from Fuente 
1995c:fig. 21.4).
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figure 5.7
exchange, either redistribution or trade, depicted on temple of agriculture mural (redrawn from Fuente 1995a:fig. 
10.3 and lám. 5).

as weaponry, but the production and use of utili-
tarian tools or other types of craft production are 
not portrayed. burdens carried on the back to 
transport goods, like those aztec merchants used, 
are depicted (Figure 5.6), but the individuals car-
rying them are not iconographically designated 
as merchants (Von Winning 1987:153–154). While 
individuals are shown exchanging goods, it is 
unclear if the exchange is market based or redis-
tributive. Most notably, a mural from the temple of 
agriculture includes a central scene in which indi-
viduals face each other as if involved in exchange 
(Figure 5.7) while others make offerings to figures 
that have been interpreted as deities or mortuary 
bundles. linda Manzanilla (1992:328) suggests the 
image depicts redistribution, but the central fig-
ures could also be interpreted as engaged in trade 
(cf. angulo 1995:99; Millon 1967).

The scale of market exchange at teotihuacan 
remains a contested issue, and only limited exca-
vations have been undertaken in the great com-
pound—the most likely location for a central 
marketplace if one existed (Millon 1992). This chap-
ter will not resolve the market-redistribution de -
bate for teotihuacan, which can only be ad dressed 
through multiscalar studies combining exten-
sive investigations at the great compound, addi-
tional work on production and consumption 

within apartment compounds, and similar re -
search at contemporary communities within cen-
tral Mexico (see Feinman and garraty 2010; hirth 
1998; rodríguez garcía 1991). scholars must also 
consider a broader spectrum of types of market 
exchange (e.g., blanton, this volume; isaac, this vol-
ume; stanish and coben, this volume), rather than 
framing the issue as an either/or question hinging 
on the operation of a large central marketplace akin 
to tlatelolco during the Postclassic period. Progress 
in this direction is being made, and new informa-
tion is available on how production and exchange 
were organized. 

Transportation and Interregional Exchange

in reviewing the history of the railroad, historian 
John coatsworth (1981:12) noted: “Mexico is a coun-
try where geography conspires against economy. 
since the pre-rail transport system depended on 
overland movement using animal power or on foot, 
transportation costs were high.” Many scholars 
have similarly emphasized transportation possi-
bilities in investigating Pre-columbian economies, 
as these relied exclusively on human porters except 
for a few select instances of lacustrine or riverine 
transport (drennan 1984; hassig 1985; hirth and 
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figure 5.8
least-cost paths 
calculated using SRTM 
(90 m) satellite data 
with tobler (1993) 
hiker function. data 
available from u.s. 
geological survey, 
EROS data center, 
sioux Falls, s. dak. 
(http://seamless.
usgs.gov/). (Map by 
david M. carballo.)

figure 5.9
least-cost paths 
calculated using 
ASTER (30 m) 
satellite data with 
tobler (1993) hiker 
function. ASTER 
GDEM is a product 
of METI and NASA 
(https://wist.echo.
nasa.gov/). (Map by 
david M. carballo.)
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table 5.1  
distance and estimated travel time between teotihuacan and selected resources and sites

o b s i di a n o b s i di a n c h i n g u 
l i me

mor e l o s 
c o t t o n

t h i n 
or a n g e

mo n t e 
a l b á n

g u l f - c o t t o n 
ma t a c a pa n

otumba   Pachuca tulancingo Paredon oyameles Zaragoza Zacualtipan ucareo Fuentezuelas     

e uc l i di a n  
d is t a n c e  (k m)

18 53 68 61 140 134 110 193 144 55 113 167 368 403

t r a v e l  t i me 
(h r ,  4 k m/h r )

4.5 13.3 17.0 15.3 35.0 33.5 27.5 48.3 36.0 13.8 28.3 41.8 92.0 100.8

pa t h  c o s t  
s r t m (h r )       

3.9 11.6 14.4 13.3 31.6 30.8 24.8 41.1 31.8 11.3 22.9 36.0 80.2 86.8

pa t h  c o s t 
a s te r  (h r )

5.4 17.4 16.9 12.8 38.3 38.3 32.2 50.2 36.9 10.8 27.0 38.5 88.7 78.2

Notes: travel time is estimated simply at a rate of four kilometers per hour over linear routes (euclidian distance), whereas 
the relative costs of slope travel are registered in the different estimates using digital terrain models incorporating the 
tobler (1993) hiker function for least-cost path. all travel times are calculated from teotihuacan. The higher resolution 
ASTER data (thirty meters) results in routes that are more slope adverse than those produced using SRTM data (ninety 
meters). in most cases, this difference accounts for the longer time estimates with ASTER data, most of which are likely more 
accurate than are those based on SRTM data. The basin of Mexico lake system was modeled as a barrier since this study 
focuses on foot travel outside of the basin. When not modeled as a barrier, only the ucareo paths and Morelos cotton path 
based on ASTER data passed through the lakes.    

Pillsbury, this volume; sanders and santley 1983). 
analyses incorporating geographic information 
systems (GIS) further this line of inquiry by mod-
eling possible routes across Mexico’s mountain-
ous landscape. The new analyses presented in 
this study build from an earlier one (carballo and 
Pluckhahn 2007) to highlight some of the routes 
that teotihuacanos may have taken for acquiring 
and exchanging raw materials and finished goods. 

two separate terrain models were derived 
from shuttle radar topographic Mission (SRTM) 
elevation data with ninety-meter resolution (Figure 
5.8) and advanced spaceborne Thermal emission 
and reflection radiometer (ASTER) elevation data 
with thirty-meter resolution (Figure 5.9). The com-
bination of two sources permits corroborative 
assessment of suggested least-cost paths over an 
anisotropic friction surface calculated using the 
hiker function developed by tobler (1993) for mod-
eling the time of travel through mountainous ter-
rain. destination points were chosen by virtue of 
being resource zones of established importance or 

contemporary communities with documented ties 
to teotihuacan. The basin of Mexico lake system 
was modeled as a barrier because the destination 
points in the study all lay outside of the basin (but 
see gorenflo and gale 1990). results of the analyses 
are summarized in table 5.1.

it should be emphasized that cost-path analy-
sis provides a measure of estimated optimal routes 
in energetic terms that must then be matched with 
archaeological indices of cultural interaction to be 
of analytical value. accordingly, the analyses are 
tethered to recently documented studies of craft 
production and exchange within apartment com-
pounds, barrio centers, and temples. Manzanilla 
(2009) provides a useful tripartite division of pro-
duction within the city: 1) utilitarian goods often 
produced in the urban fringe; 2) elite dress and rega-
lia often produced in barrio centers; and 3) imple-
ments of governance and rulership often produced 
at temple and palace precincts. rossend rovira 
Morgado (n.d.) gives an equally useful classifica-
tion of exchange within teotihuacan: 1) household 
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table 5.1  
distance and estimated travel time between teotihuacan and selected resources and sites
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(h r ,  4 k m/h r )

4.5 13.3 17.0 15.3 35.0 33.5 27.5 48.3 36.0 13.8 28.3 41.8 92.0 100.8

pa t h  c o s t  
s r t m (h r )       

3.9 11.6 14.4 13.3 31.6 30.8 24.8 41.1 31.8 11.3 22.9 36.0 80.2 86.8
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5.4 17.4 16.9 12.8 38.3 38.3 32.2 50.2 36.9 10.8 27.0 38.5 88.7 78.2

barter, 2) institutionalized redistribution, 3) mar-
ket exchange within barrio plazas or formal  
marketplaces, and 4) long-distance trade. to round 
out the city’s economy we should add two forms of 
ex  change that would have been organized by gov-
erning authorities: 5) tribute in goods and 6) temple 
labor obligations (for comparative frameworks, see 
Feinman and garraty 2010; hirth and Pillsbury, 
this volume).

Four Commodities

obsidian, lime, cotton, and export pottery pro-
vide useful perspectives on economic activities 
at teotihuacan because of their relatively well-
defined places of origin and widespread consump-
tion. These commodities also had the potential 
for labor-added value, as they could be made into 
quotidian items and sumptuary or ritual goods 
with restricted circulation based on the amount of 
labor involved in their transformation. elaborate 
transformations included fashioning ceremonial 
artifacts from obsidian; maintaining the walls 
of elite residences with fresh coats of lime stucco 
painted with teotihuacan’s famous murals; fancy 
cotton vestments worn by social elites; and finely 
made ceramic vessels for food service and mor-
tuary deposits. additionally, these commodities 
had variable degrees of elasticity—meaning the 

relationship between their value and demand (Wilk 
and cliggett 2007:64–66). in the absence of met-
als, demand for obsidian was relatively inelastic, 
as it was essential to many daily tasks. The relative 
elasticity of lime depended on its usage. stuccoing 
buildings with lime plaster was an entrenched cul-
tural norm at teotihuacan but was not a necessity 
for survival; yet treating maize with lime water 
(nixtamalization) was an important dietary prac-
tice in Mesoamerica. cotton was used for clothing 
and other textiles, but its production occurred at 
a distance from teotihuacan. its value was more 
elastic, as woven cotton could have been substi-
tuted with cloth made from local maguey (Agave 
spp.) fiber. export pottery likely had high elastic-
ity: teotihuacanos or societies with which they 
traded could simply manufacture pots from local 
clays. consideration of relative labor-added value, 
degrees of elasticity, and possibilities of substitu-
tion is important as we turn to the production and 
exchange of these four commodities. 

Obsidian

based on the volume of literature on obsidian, 
a nonspecialist may be led to believe that either 
teotihuacanos were obsessed with the material or 
that scholars are; neither is the case. obsidian has 
been one of the primary materials used in explo-
rations of teotihuacan’s economy because its 
place of origin can be easily traced (cobean 2002) 
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and because it held importance in the absence 
of developed metallurgy. its ubiquity and indel-
ibility ensures that production, distribution, and 
consumption may be evaluated from a number 
of social contexts. For these reasons, obsidian 
has been emphasized at teotihuacan and used as 
a proxy for inferring other less conspicuous eco-
nomic activities.

Perspectives on the organization of obsidian 
industries range from those that hold teotihuacanos 
monopolized all or most nearby sources, including 
state management of a large portion of production 
and distribution, to those that view these activities 
as having been mostly market driven and indepen-
dent of political ties (cf. andrews 2002; charlton 
1978; clark 1986; drennan et al. 1990; santley 
1983; spence 1981, 1996). The initially proposed fig-
ure of four hundred obsidian workshops within 
teotihuacan during its apogee is almost certainly 
too high (spence 1996:30). yet the position taken 
by John clark (1986) for the scale of production in 
the city, extrapolating from only a superficial cover 
of debitage, has been shown to be just as unlikely 
by several excavations that have unearthed exceed-
ingly dense subsurface deposits (andrade olvera 
and arellano Álvarez 2011; carballo 2011; Paredes 
cetino 2000; Paz bautista 1996; trinidad Meléndez 
1996). an accurate reconstruction lies somewhere in 
between, and the comprehensive excavation of an 
apartment compound inhabited by obsidian work-
ers is needed to advance current understanding. 

 literature on teotihuacano obsidian exploi-
tation has focused primarily on just two quarries 
within central Mexico: the Pachuca source, with 
its valued green obsidian, and the nearby otumba 
source of gray obsidian, located within a day’s 
round-trip journey. Quarrying and production 
activities have only been well documented at the 
Pachuca mines, where Pastrana and domínguez 
(2009) report on small classic-period apartment 
compounds and campsites, which they attribute 
to teotihuacano involvement in making preforms 
and tools for export back to the city and elsewhere. 
chemical variability between different flows in 
the quarry has been defined (Ponamarenko 2004; 
spence et al. 1984), but compositional analyses 
of artifacts found at teotihuacan remain scarce. 
obsidian sourcing studies for teotihuacan artifacts 
of which i am aware include the analysis of sam-
ples from the Feathered serpent Pyramid, dating 
to the midpoint of the city’s occupation, by Michael 
glascock and hector neff (1993); our analysis of 
samples from workshop dumps and construction 
fill next to the Moon Pyramid, which are later in 
the occupation (carballo et al. 2007); and the anal-
ysis of samples from early construction episodes 
underneath the ciudadela by Julie gazzola (2009). 
it should be noted that though the three studies 
nicely span the city’s primary occupation, they are 
all biased in originating in or next to major monu-
ments. The results of these studies (summarized in 
table 5.2) suggest that, while otumba and Pachuca 

table 5.2
summary of three obsidian-sourcing studies for teotihuacan

study source/nuMber source/nuMber

o t umba pa c h u c a t u l a nc i ng o pa r e d o n o y a m el e s z a r a g o z a z a c u a l t i pa n   u c a r e o  f u en t e zu e l a s

g a z z o l a  (2009 )
i na a & pi x e (n=85)

53
(62%)

12
(14%)

17
(20%)

1
(1%)

1
(1%)

gl a s c o c k a n d 
n ef f  (19 93)

i n a a  (n =10 9)

79
(72%)

21
(19%)

5
(5%)

2
(2%)

1
(1%)

1
(1%)

c a r ba l l o e t a l . 
(20 07)

l a -ic p-ms (n=55)

26
(47%)

12
(22%)

14
(25%)

1
(2%)

2
(4%)

Note: Percentages are rounded.
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obsidian were most important, material from the 
tulancingo and Paredon sources made it to the city 
in significant amounts. These four sources are fol-
lowed in much lower quantities by others along the 
Mexican neovolcanic belt. 

Potential routes to the primary obsidian 
sources may be inferred by the cost-path analyses 
and compared with contemporary roads, for which 
a distinction between divided highways and undi-
vided highways is relevant, as the construction of 
the former often involved dynamiting through 
slopes while the latter more often follow natu-
ral topography. The route suggested by the ASTER 
terrain model to Pachuca quickly forks from the 
route to tulancingo and Paredon, with the modern 
divided highway running between these two possi-
bilities, whereas the route to tulancingo nearly mir-
rors the undivided highway between teotihuacan 
and that city. The routes suggested by the SRTM 
terrain model to the four most utilized sources are 
similar but straighter. The high exploitation of these 
sources and their accessibility within four to seven-
teen hours, suggested by the tobler hiker function, 
lend additional support and resolution to charlton’s 
(1978) pioneering work on trade routes. charlton 
noted the importance of sites near calpulalpan, 
in northwestern tlaxcala, for the transshipment 
of obsidian and other goods that teotihuacanos 
would have traded in easterly and southerly direc-
tions. More recent work near calpulalpan affirms 
that communities there were part of teotihuacan’s 

immediate core zone (Martínez Vargas and Jarquín 
Pacheco 1998). it is, therefore, likely that calpulal-
pan’s modern identity as a gateway community has 
roots extending back two millennia.

The geochemical studies indicate that other 
obsidian sources are uncommon at teotihuacan, but 
the least-cost analyses are illustrative of potential 
exchange at lower scales in obsidian or other goods. 
The routes to the eastern sources run through the 
tlaxcala corridor in the ASTER-based model, largely 
following Mexico’s first railroad, linking Mexico 
city and Veracruz, as well as the undivided high-
way passing through apizaco. Following the SRTM-
based model, these eastern routes originate in the 
tlaxcala corridor as well, but then they traverse 
part of sierra de ixtacamaxtitlan. such a course is 
inconsistent with settlement and artifact invento-
ries in northern tlaxcala (carballo and Pluckhahn 
2007; garcía cook and Merino carrión 1996), which 
instead support the route from the ASTER analysis. 

once procured, the obsidian from these 
sources was reduced into varied artifact types at 
teotihua can. our excavations next to the Moon 
Pyramid demonstrate that artisans engaged in 
large-scale but episodic production of dart points, 
large knives, and eccentrics depicting martial sym-
bols (carballo 2007, 2011) (Figure 5.10). The high 
quantities of by-products attest to the intensity of 
these activities. in the most completely excavated 
deposit, more than 170 kilograms of debris was 
recovered from an estimated third to sixth of the 

table 5.2
summary of three obsidian-sourcing studies for teotihuacan

study source/nuMber source/nuMber
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1
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Note: Percentages are rounded.
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original dump. We encountered millions of waste 
flakes, along with pieces of dart points and eccen-
trics broken during manufacture. The episodic 
nature of the activity is apparent from the depo-
sitional contexts of the three deposits, which were 
discarded within depressions in compacted, ster-
ile substrate (tepetate) during remodeling episodes 
at the pyramid. artisans were well supplied with 
raw obsidian and could be characterized as having 
been wasteful in its reduction. This is particularly 
apparent in the large biface production activities: 
blocks and large pieces broken during produc-
tion could have been recycled into other tools but 
were not. such wastefulness within specialized and 
symbolically charged production activities is more 
consistent—in this one particular case—with cen-
tralized provisioning of raw material and/or ritual 
production rather than with commercially ori-
ented, household production (see schortman and 
urban 2004). 

domestic production of obsidian tools was 
likely much more common than was temple pro-
duction, but further study is needed. excava tions 

at the la Ventilla barrio recovered abundant 
green obsidian, likely associated with the manu-
facture of prismatic blades (cabrera castro and 
gómez chávez 2008; trinidad Meléndez 1996). 
Further, a technological reanalysis conducted by 
brad andrews (2002) for the san Martín complex 
and new excavations by davíd andrade support 
domestically organized production intended for 
exchange (andrade olvera and arellano Álvarez 
2011). con sumption patterns also suggest that 
production was more likely to have been inde-
pendently, rather than politically, organized. For 
instance, in a study of 284 burials containing grave 
offerings, Martha sempowski (1994:130, 154–155, 
252) tallies approximately 20 percent having blades, 
6 percent having points, and less than 1 percent 
having eccentrics. These data imply that blades and 
other utilitarian items circulated relatively freely in 
the teotihuacano economy, while the movement 
of eccentrics was more restricted. yet eccentric 
production was not confined to temple contexts, 
such as the Moon Pyramid, as andrews (2002) has 
demonstrated. 

figure 5.10
obsidian debris 
from Moon 
Pyramid workshop 
deposits, including 
canid and serpent 
eccentric, refitting 
dart-point preform, 
and fragment 
of large knife. 
(drawing by 
david M. carballo.)
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Lime

a second major industry at teotihuacan centered 
on lime, which would have been consumed in stag-
gering quantities for basic food processing and for 
making plaster or stucco to cover walls (Figure 
5.11) and certain ceramics (barba Pingarrón and 
córdova Frunz 1999, 2010; Murakami 2010). lime-
stone deposits are scarce within the basin of Mexico 
but can be found in the Zumpango region of the 
northern basin and in adjacent areas of hidalgo, 
Puebla, and Morelos. The chemical analyses of luis 
barba and associates have been at the forefront of 
understanding this industry. They suggest that ele-
vated levels of carbonates within the floor of a room 
at azcapotzalco may indicate the draining of water 
associated with the nixtamalization (barba et al. 
1999). higher carbonate levels were also detected 
in certain rooms of the oztoyahualco compound at 

teotihuacan, but in this case production activities 
appear to be associated with plaster making, since 
excavations also recovered large quantities of stone 
smoothers used for applying plaster to walls, floors, 
and other surfaces (lizárraga and ortiz butrón 1993; 
ortiz butrón and barba 1993). These authors propose 
that plastering would have been one of the trades in 
which inhabitants of the compound specialized. a 
similar group of artisans likely occupied the oaxaca 
barrio (rattray 1995:71), but here Zapotecs appear 
to have migrated from their homeland to work on 
construction projects at teotihuacan.

The vast quantities of lime used in stuccoing 
teotihuacan would have necessitated coordinated 
acquisition networks and large amounts of fuel to 
convert limestone into powdered quicklime. barba 
Pingarrón and córdova Frunz (2010:147) estimate 
that some six hundred thousand tons of lime would 

figure 5.11
lime-plastered mural fragment from temple of the Feathered shells. (Photograph by david M. carballo.)
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have been necessary to plaster the temples, plazas, 
and apartment compounds of the city. They extrap-
olate that such an amount necessitated one hundred 
forty porters daily in order to move lime between a 
quarry and the city during its height. burning this 
much limestone would have required tens of thou-
sands of tons of fuel per year (barba Pingarrón and 
córdova Frunz 2010:114–117). nevertheless, car-
men adriano-Morán and emily Mcclung de tapia 
(2008) suggest that teotihuacanos successfully 
managed forest resources throughout the classic 
period. although these authors register significant 
landscape modification, including the retreat of 
nearby forests at the expense of agricultural fields, 
their study does not support deforestation as a pri-
mary factor in teotihuacan’s collapse, even with 
such intensive lime processing (see also Mcclung 
de tapia 2009).

barba and colleagues (2009) combined com-
positional analyses with petrographic characteriza-
tion in determining that the lime used to plaster the 
main courtyard at teopancazco originated from the 
chingú region of southern hidalgo, as opposed to 
other possible sources in the states of Puebla and 
Morelos. The authors reason that the transforma-
tion of limestone to quicklime would have occurred 
near the source, a proximity that would have been 
energetically sensible and consistent with adriano-
Morán and Mcclung de tapia’s (2008) documenta-
tion of sustained wood resources near teotihuacan. 
The source region is near the eventual toltec capi-
tal of tula; therefore, it appears that classic-period 
contacts with teotihuacan stimulated population 
growth and increased social complexity during the 
Postclassic period, as was suggested by clara díaz 
oyarzábal (1981). The least-cost path to the chingú 
region lime source proceeds in a fairly straight line 
northwest from teotihuacan. an estimated travel 
time of eleven hours implies that the trip could be 
made in a single day. 

it is interesting to note that the least-cost routes 
match the distribution of documented sixteenth-
century communities involved in lime exchange 
much more accurately than do contemporary roads, 
which are oriented toward Mexico city for his-
torical reasons (see barba Pingarrón and cordóva 

Frunz 1999:fig. 1). They also pass directly through 
the Zumpango region, which tatsuya Murakami 
(2010:191–192) notes may have been a second impor-
tant source of lime for teotihuacan at half the dis-
tance, but source material from this region was 
not included in the study by barba and colleagues 
(2009). in either case, the least-cost path distribution 
raises the possibility that the demand teotihuacan 
exerted for lime created a sort of “lime corridor” of 
production communities that persisted along this 
route into the Postclassic period. 

Cotton

cotton represents another nonlocal resource. it was 
grown in the more humid, adjacent state of Morelos 
or in more distant lowland regions. draw ing com-
parisons to the Mexica strategy of early expansion, 
hirth (1978) suggested that significant reorganiza-
tion of settlement between the terminal Formative 
and early classic periods in eastern Morelos was 
stimulated by the intensification of cotton produc-
tion related to teotihuacan. While it is likely that cot-
ton arrived to teotihuacan from greater distances, 
particularly due to its low weight and ease of packing 
(see hirth, this volume), eastern Morelos would have 
been the most accessible source. it was also the near-
est source for more temperate fruits, including avo-
cados. The least-cost paths derived from both terrain 
models follow a similar route south of the city, exit-
ing the basin through the amecameca pass and 
mimicking the undivided highway to cuautla. as 
with other cases, the SRTM-derived path is straighter 
because subtle changes in slope are obscured by the 
coarser resolution of the data. 

although Morelos is closer to teotihuacan, 
manufacture of cotton textiles is better documented 
at two barrios that exhibit greater ties to the gulf 
coast. Manzanilla (2007, 2009) recovered abundant 
remains associated with the tailoring of elaborate 
costumes at teopancazco. cotton mantas appear 
to have been imported along with gulf of Mexico 
fauna, and the small eyes on needles suggest that raw 
cotton thread was also imported and used for sew-
ing decorative elements onto costumes (Manzanilla 
2009:32). The sex and strontium ratios of six indi-
viduals buried in the barrio center lead Manzanilla 
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to conclude that the tailors were men who migrated 
from the gulf coast, possibly originating from the 
nautla region in northern Veracruz (Manzanilla 
2011). in a related case that is interesting for contrast, 
spence and colleagues (2005:163) suggest that textile 
working at the Merchants’ barrio was performed 
by women and that their role in this socially val-
ued labor contributed to their relatively high status. 
Men in the Merchants’ barrio appear to have been 
the long-distance traders, moving between their 
gulf-coast homeland and teotihuacan, while local-
born teotihuacanas maintained a matrilocal house-
hold, a pattern seen in urban merchant enclaves 
elsewhere in the world (spence et al. 2005:179). The 
potentially divergent exchange and production 
practices in these two barrios provide insights into 
possible gender and ethnic variability in mercan-
tile activities. The cotton-weaving women of the 
Merchants’ barrio may have enjoyed an elevated 

status relative to that of women involved in crafting 
with local resources, such as maguey fiber or clay, 
but the textiles that the women of the Merchants’ 
barrio produced appear to have been utilitarian and 
geared toward general consumption. More ornate 
costumes were made at teopancazco (Figure 5.12). 

at the macroregional scale, intensified gulf-
coast cotton industries, possibly associated with 
demand from teotihuacan, have been documented 
in the Mixtequilla (stark et al. 1998) and tuxtla 
(hall 1997) regions. trade routes to these areas may 
be inferred through the least-cost analyses between 
teotihuacan and Matacapan, building from our 
previous study plotting three equidistant destina-
tions along the gulf (carballo and Pluckhahn 2007). 
Matacapan is also appropriate as a destination 
because it is centrally located along the gulf coast 
and has been proposed as a teotihuacan colony with 
a small resident population of ethnic teotihuacanos 

figure 5.12
Priest wearing an 
elaborate cotton 
garment in a mural 
from tepantitla 
(reconstruction, 
Museo nacional de 
antropología, Mexico 
city). (Photograph by 
david M. carballo.) 
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involved in coastal–highland exchange (santley 
2007). People from other areas of the gulf coast cer-
tainly exchanged with teotihuacanos (ruiz gallut 
and Pascual soto 2004), and energetically opti-
mal routes for them would likely pass through the 
sierra Madre oriental closer to xalapa (north) or 
to orizaba (south), based on their final destination. 

The ASTER-derived route to Matacapan passes 
through the tlaxcala corridor and crosses the 
sierra Madre south of the cofre de Perote volcano 
before hugging the coast. The SRTM route passes 
through the tlaxcala corridor, oriental Valley, 
and Maltrata Valley, following the Mexico city– 
Veracruz rail line. recent archaeology in the ori-
ental Valley and Maltrata region suggests that 
the Maltrata route was of greater importance to 
teotihuacan. survey and excavations by yamile 
lira lópez (2010) have demonstrated settlement 
disruption in the region during the Formative-
classic transition, followed by the appearance of 
teotihuacano materials. Further, the corpus of 
radiocarbon assays presented by Ángel garcía 
cook (2004, 2009) for cantona shows that the city 
was a large contemporary of teotihuacan. if can-
tonecos challenged teotihuacano passage through 
the northern oriental Valley, the Maltrata route 
likely would have been a less contested option for 
merchants. yet if Manzanilla’s (2011) postulated ties 
between inhabitants of teopancazco and the nautla 
region are correct, then this northerly route or 
another around cantona may have also been used. 
in any case, the journey between teotihuacan and 
the central gulf coast would have taken approxi-
mately ten days and would have represented a 
portion of farther-flung exchange relations and 
hegemonic alliances with certain Maya kingdoms 
(see Freidel et al. 2007).

Ceramic Trade Wares

unlike obsidian, lime, and cotton, most pottery was 
not conducive to long-distance trade since it was 
bulky and fragile and since most people could find 
suitable potting clay close to home. nonetheless, 
teotihuacan is notable for two ceramic types that 
circulated widely throughout its sphere of interac-
tion and reached more distant parts of Mesoamerica: 

Thin orange ware and theater-style incense burn-
ers. Thin orange, produced in southern Puebla, is 
one of the best studied and most widely distributed 
ceramic types from Mesoamerica (kolb 1977, 1986; 
rattray 1990b, 2001). its defining attributes—thin 
vessel walls of orange paste—appear to have been 
desirable for central Mexicans in the late Formative 
period, but the ware became standardized due to 
the volume of demand from teotihuacan and its 
economic networks (Plunket and uruñuela 2012; 
uruñuela and Plunket 2010). 

Thin orange is more commonly found in 
burials than in fill contexts, suggesting that ves-
sels were reserved for ritual consumption events, 
passed along as heirlooms, and taken out of cir-
culation by mortuary rites and limited accidental 
breakage (kolb 1986; uruñuela and Plunket 2010). 
an example is provided by a tomb from los teteles 
de ocotítla that contained thirteen Thin orange 
vessels mixed with 291 vessels of other, mostly 
local, types (Vega sosa 1981). given the positioning 
of the site along the tlaxcala corridor, the pres-
ence of these vessels suggests that locals engaged 
in trade relations with wider networks involving 
southern Puebla and teotihuacan. Thin orange 
wares are found as far away as honduras (sharer 
2003), demonstrating that their social value as an 
index of contacts with central Mexico—and likely 
teotihuacan in particular—outweighed the chal-
lenges inherent in moving vessels long distances. 
charles kolb (1986:190–191) has noted that the 
standardized dimensions and open form of one of 
the most commonly traded Thin orange vessels—
annular-based hemispherical bowls—permitted 
them to be stacked for efficient packaging (Figure 
5.13). based on a survey of Thin orange depos-
its throughout central Mexico, hirth (this vol-
ume) contends that the decreasing frequency from 
the río carnero manufacturing region toward 
teotihuacan is more suggestive of commercially 
based exchange than of tribute, which should 
result in discrete concentrations at some distance 
from where the pottery was produced.

both least-cost path analyses for Thin orange 
support a route between the production zone and 
teotihuacan that passes east into the tlaxcala 
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corridor before descending south through the 
Puebla-tlaxcala Valley. The ASTER route runs di -
rectly through the sites of cholula and cacaxtla-
xochitecatl, while the SRTM route passes slightly 
east of the former and through the latter. both 
routes’ general paths nicely match kolb’s (1986:178–
179) favored possibility. They also initially paral-
lel those between teotihuacan and Monte albán, 
which then branch through the tehuacan Valley 
following the modern undivided highway. other 
than Thin orange, ceramics from the gulf coast 
and oaxaca are two of the more common foreign 
wares in the city. The sourcing study of george 
cow  gill and hector neff (2004) documents im -
ported ceramics from the southern gulf coast 
and suggests possible origins of one group in the 
vicinity of Matacapan; the other is more to the east 
near tabasco. kolb (1986:193–194) noted that the 
calpulalpan region would have served as a gateway 
for Thin orange exchange, to which we may add 
ceramics from the gulf coast and oaxaca. 

The composite ceramic incense burners called 
“theater-style”—for their resemblance to a stage 
(likely a temple) with a human face or figure (Fig-
ure 5.14)—emphasize iconographic themes related 
to teotihuacan’s state and religious hierarchy 
(sugiyama 2002). These burners are found not only 

in most apartment compounds at teotihuacan but 
also in distant communities, such as the poten-
tial colony of Montana along the Pacific coast of 
guatemala (berlo 1984; bove and Medrano busto 
2003). associated production debris has been en -
countered within certain apartments at teotihua-
can (sullivan 2007), but it was also abundant at a 
workshop attached to the northern facade of the 
ciudadela. here, carlos Múnera bermúdez (1985) 
recovered a complete production sequence includ-
ing molds, broken decorative plaques, polishers, 
wasters, sheet-mica, and pigment grinders used 
in the process of adorning burners. accordingly, 
the manufacture of theater-style incense burners 
appears to have been organized both at the domestic 
and state/temple levels. although these items were 
predominantly destined for use in domestic rituals, 
their iconography, exportation abroad, and temple 
workshop suggest that the politico-religious hier -
archy of the teotihuacan state oversaw a significant 
portion of their production. 

ceramic manufacture within the city that 
likely operated independently from its institutional 
economies has been investigated recently at several 
apartment compounds. kristin sullivan’s (2006) 
analysis of san Martín orange pottery from the 
tlajinga barrio suggests that this utility ware from 

figure 5.13
stacked annular-based Thin 
orange bowls. (Photograph  
by david M. carballo.)
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the xolalpan-Metepec phase was produced by indi-
vidual households working cooperatively as part of 
larger neighborhood collectives, as does her analy-
sis of figurine and censer production at cosotlan 23 
(sullivan 2005, 2007). site 520, located just south-
east of the mapped portions of the city, has been 
explored by oralia cabrera cortés (2006), who doc-
uments domestic potting by a low-ranking house-
hold occupying residences made of more modest 
materials than those of the apartment compounds. 
yet burial offerings suggest that the inhabitants of 
site 520 were integrated into teotihuacan’s urban 
economy, likely by exchanging the ceramics they 
manufactured. lastly, the production strategies 

of potters who fashioned elegant cylinder tripods 
have been studied by cynthia conides (1997). she 
proposes that the increased frequency of stuccoing 
and painting relative to more labor-intensive excis-
ing during the late occupation of teotihuacan may 
be attributed to potters attempting to increase out-
put and reach more consumers.

Discussion

Viewed through four commodities, the heteroge-
neity in teotihuacan’s economy and the organiza-
tion of different production and exchange activities 

figure 5.14
components of a theater-
style incense burner, 
showing mold-made 
adornments (redrawn from 
ségourné [1966:fig. 24]).
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are apparent. given our incomplete record, it is not 
surprising that little consensus exists on the degree 
to which economic institutions were organized by 
political-religious authorities as opposed to a more 
commercial system; yet recent investigations have 
moved the debate beyond polarizing positions. 
in fact, the anthropological focus of teotihuacan 
studies has led to sophisticated explorations of a 
scale of economic activity that economists often 
ignore: those social arrangements that mediate 
between the household and state or market, such 
as corporate kin groups and guildlike trade orga-
nizations. in an article titled “neither Markets 
nor states,” the economist elinor ostrom and col-
leagues (1997) emphasize precisely these types of 
institutions and call attention to the importance 
of face-to-face interactions, mutual monitor-
ing, and sanctioning in organizing collective eco-
nomic relations of an intermediate scale. scholars 
of teotihuacan largely agree on this fundamental 
scale of economic organization within the city but 
debate the relative importance of other institutions 
(cf. Manzanilla 1992, 2009; Millon 1992).

in considering production near the Moon 
Pyramid and ciudadela, i argue that ethnohistoric 
analogy to the Mexica best matches the production 
contexts and remains. it is clear in both cases that 
these craft activities were not undertaken at tem-
ples exclusively; obsidian points and eccentrics as 
well as theater-style incense burners were also pro-
duced within households. nevertheless, the sym-
bolic themes, specialized distribution networks, 
and large-scale manufacture at temples connect 
these activities to the state religious system, and 
historical documents from the aztec period may 
reveal the mechanism by which such production 
was organized. Mexica labor duties involving work 
as part of a collectivity were termed tequitl, and are 
detailed by Pedro carrasco (1978) and teresa rojas 
rabiela (1977, 1986). a similar institution may have 
organized production among the social units that 
occupied the apartment compounds and barrios of 
teotihuacan. Mexica political or religious labor obli-
gations were usually designated coatequitl (“public 
works”), which were a form of rotating, obligatory 
labor tribute in duties such as digging irrigation 

canals or making crafts next to temples (Molina 
2008 [1571]:23). one form of Mexica coatequitl was 
directed at the manufacture of arms for state armor-
ies called tlacochcalco (“house of darts”) (díaz 
del castillo 1956 [1568]:211–212). claudia garcía- 
des lauriers (2008) has identified iconographic 
elements suggestive of the presence of armories at 
teotihuacan and, based on the scale of dart-point 
production at the Moon Pyramid, one of the struc-
tures within the Moon Precinct would certainly 
seem to be the best candidate for such a building. 
in the case of public labor duties and state armor-
ies, therefore, the analogy between teotihuacan 
and the Mexica seems appropriate, and such pro-
duction was likely rendered as part of the labor trib-
ute required of households within the city itself (see 
Millon 1992:377).

The organization of other mercantile activities 
at teotihuacan depends largely on the robustness 
of market exchange within the city and its sphere, 
and the characteristics of the goods and resources 
that were exchanged. useful frameworks have been 
developed by randolph Widmer (1996) and linda 
Manzanilla (2009). Widmer begins by noting that a 
nonelite compound at Maquixco bajo, located out-
side of the city but within the teotihuacan Valley, 
possessed one of the densest concentrations of 
imported Spondylus shell excavated in highland 
Mesoamerica (see also kolb 1987). he contrasts this 
pattern with pottery production using local clays at 
the tlajinga barrio at teotihuacan. unlike mined 
resources, shell is less easily monopolized since it 
is widely dispersed along coasts. shell was used for 
adornment at teotihuacan and, therefore, had rela-
tively high elasticity as a commodity. Widmer (1996) 
proposes that a material like shell would have moved 
through several exchange nodes before arriving to 
teotihuacan, where traders would have distributed 
some portion as a tax to ruling elites and others as 
a market commodity. Manzanilla’s (2009) synthetic 
reconstruction elaborates further, suggesting a divi-
sion between the production of utilitarian goods in 
the urban fringe, the production of elite vestments 
and adornments often in barrio centers, and the 
production of items relating to governance and rul-
ership within temple and palace precincts. 
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extrapolating from the potential exchange 
routes and production contexts reviewed in this 
study, the organization of mercantile activities 
relating to many utilitarian obsidian tools, lime 
used for treating maize, simpler cotton garments, 
and most pottery appears to have been organized at 
an intermediate, corporate-kin scale, rather than by 
the noble heads of barrios or by temple or state insti-
tutions. These goods would have likely circulated as 
commercial commodities within periodic, barrio-
centered markets as Manzanilla (2009) proposes 
and may also have been exchanged in a central-
ized market within the great compound (Millon 
1992). Plastering temples, palaces, and other civic-
ceremonial structures certainly would have been a 
form of production related to governance and ruler-
ship, consistent with Manzanilla’s model, and lime 
was a relatively circumscribed resource that would 
be easy to monopolize, consistent with Widmer’s 
model. Why teotihuacano rulers would man-
age the plastering of houses is less clear, however, 
unless we consider the highly planned apartments 
of teotihuacan to have been a massive public hous-
ing project. Most convincing in this regard is rené 
Millon’s (1981:209) observation that, like Pachuca 
obsidian and theater-style incense burners, apart-
ment compounds do not survive the collapse of the 
state. central Mexi cans continued to live in relatively 
large quadrangular residences after teotihuacan, 
but not at the scale and level of orthogonal preci-
sion seen during the classic period. centralized 
oversight of the construction and maintenance of 
apartment compounds may have been an effective 
way for teo   tihuacano rulers to have organized labor 
tribute and taxed goods (kurtz and nunley 1993; 
Millon 1976, 1981), and lime plaster was one part of 
these more involved relationships. but lime-plaster 
production was likely another activity organized by 
independent households along the lime corridor as 
well as by state/temple tribute demands, as it was for 
the Mexica (rojas rabiela 1986:142). 

both Michael spence (1986:95) and ian robert-
son (2001:225–227) have noted that the construction 
of apartment compounds in a massive urban-
planning project during the middle of the city’s 

history would have required state oversight for lev-
eling most existing residences to raise new ones, 
but the building program also may have allowed 
households to relocate to parts of the city that bet-
ter suited their needs. This possibility could help 
explain a pattern to emerge from the least-cost path 
analysis presented here: that certain compounds 
appear to be conveniently positioned with respect 
to trade routes associated with the economies of 
those compounds. examples include the western 
location of oztoyahualco and the Zapotec barrio, 
near the route to lime; the eastern location of the 
Merchants’ barrio and teopancazco, near the route 
to the gulf coast; and the greater number of poten-
tial obsidian workshops in northern sectors of the 
city, closer to the four primary sources (spence 1981, 
1986). alternatively or additionally, households 
may have adopted economic strategies based par-
tially on their proximity to the terminus of certain 
exchange routes. 

at the macroregional scale, the cost-path anal-
yses demonstrates the profound impact that the 
teotihuacano economy had on neighboring areas, 
as hypothesized optimal routes coincide with 
major settlement shifts and changes in material 
culture more often than not. The analyses under-
score the importance of the Puebla-tlaxcala region 
for teotihuacan contacts to the east and south: 
the tlaxcala corridor to the east/southeast and 
the Puebla-tlaxcala Valley to the south. obsidian 
routes to the northeast cover the four quarries of 
greatest importance, and the calpulalpan region 
appears an enduring node for transshipment. 
northwest of the city, a possible linear network of 
sites may represent a route of lime processing that 
was a classic-period legacy of the teotihuacan 
economy still operational a millennium later when 
the spanish arrived. 

The political and mercantile activities of teo-
ti huacanos in other regions of Mesoamerica would 
have stimulated and maintained the ethnic migra-
tions that replenished the city. These migrations 
indicate that economic opportunities were avail-
able at teotihuacan for merchants who do not 
appear to have been closely affiliated with the state. 
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