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The prehispanic urban center of Teotihuacan (ca. AD 1–650) dominated 
the landscape of a watershed situated in the northeast sector of the Basin of 
Mexico (figure 6.1), a closed hydrological basin characterized in prehispanic 
times by a lake system that has since been largely drained and otherwise modi-
fied in historical and modern times. It is the site of the first major city in the 
Americas, the capital of a complex state society that grew to dominate the basin 
and adjacent valleys of central Mexico, with contacts in southern Mesoamerica 
(Millon 1988). While the region undoubtedly offered an attractive habitat for 
early Holocene hunter-gatherer-fishers between volcanic events (González et 
al. 2006), the earliest agricultural settlements date much later, to approximately 
1150 BC (Sanders, Parsons, and Santley 1979). The results of detailed settle-
ment studies in the region provide a framework for understanding the evolu-
tion of human communities, their spatial distribution, and potential resource 
use (ibid.).

Paleoenvironmental studies in the Basin of Mexico have focused mainly 
on the Late Glacial Maximum and the Pleistocene-Holocene transition. 
Unfortunately, the period of human occupation is poorly represented as a 
result of inconsistent sedimentation, volcanic ash deposits, surface deflation, 
and the effects of tectonics; the last three to five millennia are usually grouped 
together as a single period marked by human impact, understood as agricul-
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tural activities and related deforestation.

The TeoTihuacan Region

The study area is characterized today as semiarid, with a marked seasonal rain-
fall regime alternating between a rainy season from April-May to September-
October and a dry season that dominates the remainder of the year. Average 
annual precipitation is approximately 500 mm, with some variation at differ-
ent elevations, and average annual temperature is 15o C. Five main vegetation 
types are predominant: grassland, xerophytic scrub, oak scrub, oak forest, and 
aquatic vegetation. Elevation ranges and key plant taxa associated with these 
communities are summarized in table 6.1 (Castilla-Hernández and Tejero-
Diez 1987; Rzedowski et al. 1964). Archaeological plant remains indicate 
that these communities, together with pine and mixed pine-oak forest, were 
present during prehispanic times (Adriano-Morán 2000; Adriano-Morán and 
McClung de Tapia 2008).

Although the Basin of Mexico bore witness to a long sequence of devastat-
ing volcanic eruptions, the Teotihuacan region itself (figure 6.2) seems to have 
been largely spared—at least since the mid-Holocene—perhaps because of its 
location north of a low range of hills that forms an eastern extension of the 
higher mountain chain known as the Sierra Nevada. The exception to this situ-
ation is evident in the southwestern portion of the alluvial plain, which drains 
into the former Lake Texcoco. Here, lacustrine sediments are mixed with vol-

6.1. Prehispanic urban zone of Teotihuacan, Mexico. Photo by Horacio Tapia-McClung.
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Table 6.1. Present-day vegetation types in the Teotihuacan Valley, Mexico. Pine (Pinus spp.) or 
mixed pine-oak forest was present during the prehispanic period.

Vegetation Type/Elevation Range Key Species

Oak forest (3,000–3,050 masl) Quercus crassipes, Q. greggii, Q. mexicana

Oak scrub (2,800–3,000 masl) Quercus frutex, Baccharis conferta, Eupatorium 
glabratum

Xerophytic scrub (2,300–2,750 
masl)

Opuntia streptacantha, Zaluzania augusta, Mimosa 
aculeaticarpa var. biuncifera

Grassland (2,400–3,050 masl) Buchloe dactyloides, Hilaria cenchroides, Bouteloua 
gracilis

Aquatic vegetation (2,240–2,260 
masl)

Cyperus spp., Eleocharis sp., Hydrocotyl ranunculoides, 
Polygonum spp., Scoenoplectus tabernaemontani, S. 
pungens, Typha latifolia, Nymphaea sp., Potomogeton sp.

Riparian Gallery (2,240–2,300 
masl)

Salix bonplandiana, Alnus glabrata, Populus arizonica, 
Taxodium micronatum, Fraxinus uhdei

Note: masl = meters above sea level.
Sources: Vegetation types: Castilla-Hernández and Tejero-Diez 1987; Rzedowski et al. 1964. Forest data: 
Adriano-Morán and McClung de Tapia 2008.

canic ash from several tephras (Lamb et al. 2009). However, several millennia 
of natural events and human activities have modified the entire region, thus 
complicating the reconstruction of past landscapes and understanding of the 
challenges faced by human populations.

The enormous growth of Teotihuacan around approximately AD 200 has 
recently been attributed to the mass influx of migrants from the central and, 
especially, the southern sectors of the Basin of Mexico as a consequence of a cat-
astrophic eruption of Popocatepetl, dated to around 100 BC–AD 70 (Plunket 
and Uruñuela 2006, 2008; cf. Siebe et al. 1996). Earlier investigators had noted 
the immense growth of the city around this time (Millon 1970, 1973), coin-
cident with significant decline elsewhere in the basin (Sanders, Parsons, and 
Santley 1979). In the early years of the Basin of Mexico surveys, however, little 
was known about the sequence of volcanism and its impact on human commu-
nities in central Mexico, and almost no systematic geoarchaeological investiga-
tion was undertaken in the region until the late twentieth century (Cordova 
1997; Córdova and Parsons 1997; Frederick 1997; Frederick, Winsborough, 
and Popper 2005; Hodge, Cordova, and Frederick 1996). Consequently, the 
apparent depopulation of a large part of the Basin of Mexico at the time of 
Teotihuacan expansion was hypothesized to be a result of the immense attrac-
tion offered by the growing city to the north—as a pilgrimage center and 
multiethnic enclave, a commercial hub, and similar attributes (Millon 1973). 
Obsidian mining and production was firmly controlled by the state, initially 
dependent on a source of black obsidian available within the valley close to 
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Otumba and eventually expanding to dominate the source of green obsidian 
at Cerro de las Navajas north of Pachuca (ibid.; Sanders, Parsons, and Santley 
1979). Diverse products were obtained from distant regions—ceramics, jade, 
and other types of greenstone; mineral and organic substances for the elabora-
tion of paints; animal species (live as well as skins), to name a few.

The Teotihuacan state collapsed around AD 600–650. While the direct 
causes are still open to discussion, growing evidence supports the idea that 
internal social conflicts were a potential factor and that the elite sector of 
the society gradually distanced itself from such mundane realities as meeting 
the subsistence needs of the highly controlled population (Gazzola 2009). 
Some authors have proposed that degradation of the landscape resulting from 
deforestation and exhaustion of the soils in the region may have provoked an 
ecological collapse at the end of the Classic period (Sanders 1965; Sanders, 
Parsons, and Santley 1979), while others have suggested that climate change 
affected the region (Manzanilla 1997). Although many references in the lit-
erature emphasize the city’s destruction and subsequent abandonment, this 
appears to have been associated mainly with ceremonial areas in the central sec-
tor and high-status residential areas; overall population decline seems to have 
taken place over a period of about two centuries (Charlton and Nichols 1997; 

6.2. Location of the Teotihuacan region in the Basin of Mexico, central Mexico. Map by 
Rodrigo Tapia-McClung.
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Cowgill 1974; Millon 1988). There is considerable evidence for the influx of 
new groups with different cultural traditions at the time of Teotihuacan’s col-
lapse (Manzanilla 2005; Rattray, Litvak, and Diaz 1981). A process of con-
tinual, albeit gradual, resettlement was apparent beginning around AD 900, 
culminating in a Late Postclassic (ca. AD 1350–1520) regional population 
estimated at around 150,000 inhabitants. Although this figure parallels the 
population at the height of the Classic Teotihuacan period, during the Aztec 
occupation several important administrative centers were dependent on the 
kingdom of Texcoco, but no single major urban center dominated the political 
scene (Evans 2001).

The jury is still out on these issues. Research in the Teotihuacan Valley 
has focused on developing a methodological approach to the study of land-
scape evolution in this highly modified setting and facilitating a better under-
standing of the relative dangers of sudden environmental change in the region 
(Lounejeva-Baturina et al. 2006, 2007; McClung de Tapia 2009; McClung de 
Tapia et al. 2003, 2004, 2005, 2008; Rivera-Uria et al. 2007; Sedov et al. 2010; 
Solleiro-Rebolledo et al. 2006).

adapTive cycles and human ecodynamics aT TeoTihuacan

In an attempt to go beyond the description of the more evident components 
of the complex system of the Teotihuacan state and to focus on its interac-
tion with the landscape within which the city was situated, the history of the 
region was explored within the framework of a socio-ecological system in 
which change was viewed in terms of resilience, adaptability, and transform-
ability (Walker et al. 2004). If resilience is conceived as the capacity of a system 
to absorb perturbation and reorganize as a consequence of change, adaptabil-
ity indicates the capacity of actors within the system to influence or manage 
resilience, and transformability refers to the ability to create a fundamentally 
new system when ecological, economic, or social structures render the present 
system unviable. The interaction among these variables determines either the 
direction of change in a socio-ecological system when stress surpasses latitude 
or the maximum degree of change the system can support before it can no lon-
ger recover.

On a superficial level, it appeared that the collapse of the Teotihuacan state 
and its effects on urban life represented the crossing of a threshold, as did the 
introduction of Colonial administration at the beginning of the sixteenth cen-
tury. In fact, this latter event resulted in a major transformation. However, these 
events were considered from the perspective of the landscape’s response rather 
than that of the political-economic systems, based on the assumption that it 
was necessary to develop a detailed understanding of what the environment 
may have been like at different moments in the past before the socio-ecological 
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structure of prehispanic societies in the region could be analyzed. Although 
the importance of scale in understanding interactions was clear, no real idea 
existed of how the landscape operated at different temporal and spatial scales.

challenges

One of the major challenges of this research has been to sort through modern 
and historical impacts on the landscape in an attempt to recognize evidence for 
processes and events dating to the Classic and Late Postclassic periods. Another 
challenge is presented by the generally poor preservation of organic remains in 
both archaeological contexts and soil profiles. Although a considerable amount 
of paleoethnobotanical investigation has been undertaken in the region, only 
after decades of research has it been possible to assemble a broad collection 
of macro- and micro-plant remains representative of the vegetation types that 
were present in the prehistoric past. In soils studied to date in the region, char-
coal has rarely been recovered from stratigraphic contexts, and in many cases 
ceramics were absent as well (McClung de Tapia et al. 2005). Pollen is generally 
poorly preserved; however, although it has not been possible to quantify pol-
len data, it has been feasible to determine the key taxa consistently present in 
the samples from different time periods. On the other hand, phytoliths (silica 
particles formed in tissues of certain plants) are fairly well preserved, and types 
associated with grasses (subfamilies Pooideae, Panicoideae, Chloridoideae, and 
Aristoideae) are predominant (McClung de Tapia et al. 2008).

The instability of the landscape over time, together with a long history 
of perturbations, limited the kinds of soil analyses that could be successfully 
employed in large parts of the region. Soil properties that are not affected by 
diagenesis (physical and chemical changes occurring through time) and that 
are deemed indicators of “soil memory” have been studied in numerous profiles 
(vertical cross-sections) throughout the area (Rivera-Uria et al. 2007; Solleiro-
Rebolledo et al. 2006). In addition, radiocarbon dating as well as the determi-
nation of stable carbon isotope ratios (δ13C) have been carried out for selected 
soil horizons (specific layers or strata of soil or subsoil in vertical cross-sections) 
(Lounejeva-Baturina et al. 2006, 2007; McClung de Tapia et al. 2005; Rivera-
Uria et al. 2007).

hazaRds

Among the key hazards prehispanic populations in the region faced were tec-
tonic movements, volcanic events, and agricultural risks such as early or late 
frosts, as well as drought, torrential rainfall events, hailstorms, floods, and ero-
sion. Needless to say, these factors are often interrelated.

To date, the effects of earthquakes in the region have not been detected in 
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the archaeological record. While there is little doubt about their occurrence 
and presumed frequency based on historical and modern events, the ravages of 
time and related post-depositional processes have obscured the evidence. Some 
of the rebuilding of structures at Teotihuacan may have been motivated on 
occasion by earthquake damage, but no clear evidence has been reported either 
in the city of Teotihuacan or in rural habitation areas outside the dense urban 
zone. Periodic rebuilding at the site seems to have been related to aggrandize-
ment of the elite and to have been deeply couched in ritual practices (Sugiyama 
and López-Luján 2007).

As mentioned, documented volcanic events do not seem to have directly 
affected the region since the Late to Middle Holocene (Barba 1995; McClung 
de Tapia et al. 2005), although the bedrock (tepetate) is derived from consoli-
dated volcanic ash, and volcanic materials comprise a major component of the 
soils in the region. What are referred to here as agricultural risks are mainly 
seasonal events related to the intensity of storms and runoff during the sum-
mer months, when approximately 80–90 percent of the annual precipitation 
occurs. However, these kinds of events do not only affect agriculture but may 
have had much more drastic effects on human groups comprising the different 
sectors of Teotihuacan society. Because historical records are not available for 
this time period, many parallels have been drawn with Aztec society for which 
a number of historical and ethno-historical documents exist. It is important 
to remember, though, that a period of 700–1,000 years separates these two 
societies.

evidence foR defoResTaTion, eRosion, and floods

The analysis of charcoal specimens recovered from controlled contexts in sev-
eral archaeological excavations representing the period from the Late Formative 
(ca. 400–100 BC) through the Late Postclassic (ca. AD 1350–1520) did not 
reveal clear evidence for deforestation (Adriano-Moran and McClung de Tapia 
2008). A particularly notable aspect of this research was the consistent pres-
ence of essentially the same arboreal taxa characteristic of the region today, with 
the exception of pine (Pinus spp.), which has disappeared from the local flora. 
Pollen of these same taxa is consistently recorded in archaeological samples and 
soils as well; unfortunately, the low representation of pollen overall precludes a 
more detailed comparison.

In spite of the lack of conclusive evidence for deforestation, it undoubt-
edly occurred, given the large quantities of wood required as construction 
material and fuel for ceramic production as well as household consumption 
(Barba 1995). Deforestation is also indicated indirectly by evidence for erosion 
(McClung de Tapia et al. 2005). On the other hand, soil studies conducted 
in the region, together with the distribution of elevation zones and the biotic 
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requirements of key forest taxa identified from the archaeological plant remains, 
suggest that the Teotihuacan Valley, at the time of the city’s development, was 
not characterized by broad extensions of dense forest. GIS modeling of these 
factors revealed that a maximum of approximately 13 percent of the valley sur-
face was likely covered by forest (McClung de Tapia and Tapia-Recillas 1996).

Erosion in the study region constitutes a long-term process composed 
of numerous episodes, often of differing intensities. The short-term impacts 
vary from barely noticeable dust storms (surface deflation by eolic erosion), 
to sediment carried in runoff from torrential storms of relatively limited dura-
tion, to severe landslides. The long-term effect is a highly modified, unstable 
landscape. All of these processes were active in the Teotihuacan Valley as well 
as elsewhere in the Basin of Mexico during the prehispanic occupation of the 
region. Deforestation of the surrounding slopes, particularly following the 
Spanish Conquest, greatly contributed to vegetation change and landscape 
instability. The cumulative effect of erosion, as evidenced from stratigraphy in 
the Teotihuacan region, has been the burial of past soils that were productive in 
prehispanic times as well as significant changes in the hydrology of the valley.

In general terms, the evidence from soils studied in the region indicates 
mainly polycyclic profiles (associated with two or more partially completed 
cycles of soil formation), poorly developed for the most part and often trun-
cated, where part of the profile has been lost by erosion. Moderate to well-
developed soil horizons are rare, indicating relatively young or degraded soils, 
and considerable evidence is present for pedosediments (in the process of 
development) overlying buried soils (McClung de Tapia et al. 2005).

Two examples in the alluvial plain are interesting because ceramics recov-
ered from buried A horizons can be associated with prehispanic occupa-
tions and thus dating in relative terms of the overlying erosion sequence. In 
particular, in the Tlajinga area, ceramics from predominantly Miccaotli and 
Tlamimilolpa phase (AD 200–400) in a 2A (buried surface) horizon were 
covered by a C horizon with mainly Xolalpan phase materials (AD 400–550), 
over which redeposited sherds from earlier Teotihuacan occupations were situ-
ated. At Otumba, Mazapan phase ceramics (AD 900–1100) were predomi-
nant in the 2A horizon, which in turn was covered by a C horizon without 
ceramic materials and overlain by Aztec II–III sherds (AD 1300–1500) in 
approximately 100 cm of additional sediments (Pérez-Pérez 2003). Both areas 
have detailed histories of prehispanic irrigation detected through excavation 
(Charlton 1990; Nichols 1987), but the important aspect for this discussion 
is the evidence for erosion. Both irrigation systems are buried under later rede-
posited sediments. Particularly at Otumba, the sediments contain high pro-
portions of sand (60–80%).

The presence of Aztec II–III ceramics in the uppermost layers of the 
Tlajinga sequence indicates that eroded sediments covered the earlier irriga-
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tion system prior to the Late Postclassic period. The presence at Otumba of 
Aztec II–III ceramics in the redeposited sediments overlying Mazapan phase 
ceramics indicates a still later erosion event, represented by post-Aztec sedi-
ments on the surface.

Both Tlajinga and Otumba were situated in close proximity to rivers 
that have suffered severe incision, probably related to intensive deforestation 
of upper slopes, apparently dating from the Colonial period (figure 6.3). The 
presence of sand lenses attests to the deposition of sand on the cultivated sur-
face as the water from these rivers was diverted to provide humidity for irriga-
tion. Once incision lowered the available flow of water with respect to the field 
surface, irrigation was no longer feasible. The evidence for Aztec agricultural 
activities at both sites indicates that this process took place at a later time.

The evidence for major hydraulic works in and around the city of 
Teotihuacan implies that seasonal flooding was a significant problem, for the 
urban center as well as surrounding agricultural areas. The city’s ceremonial cen-
ter, the so-called Street of the Dead, stretches over 2 km N-S, with a difference 
in elevation of approximately 30 m from one extreme to the other—suggesting 
that runoff from the barrancas (gorges) and streams that discharged into the 
Rio San Juan had been channeled to divert excess water from the ceremonial 
center. It is hard to believe that channeling of the river was undertaken simply 
to conform to the urban grid, although it undoubtedly served to divert excess 
rainwater and waste from structures along the Street of the Dead. George L. 
Cowgill (2000, 2007) suggests that the Rio San Lorenzo may also have been 
channeled, based on its unusually straight course slightly south of the limits of 
urban Teotihuacan.

The presence of waterlogged features and sediments was detected by 
Florencia Müller in archaeological tunnels excavated in the interior of the Sun 
Pyramid, associated with an earlier structure built prior to the monumental 
edifice (Gómez-Chávez 2008); similar conditions were encountered in recent 
excavations (Sarabia and Sugiyama 2010). Although a definitive explanation 
for this phenomenon is elusive, inundation water from the Rio San Juan may 
have permeated parts of the structure.

uRban expansion and vulneRabiliTies 
in agRiculTuRal pRoducTion

Many aspects of architectural and other material remains of Teotihuacan soci-
ety evoke in the observer impressions of hierarchy, rigid social control, and even 
arrogance, with their overwhelming emphasis on detailed planning, control 
of access to spaces and resources, together with frequent expansion and peri-
odic urban renewal—in a word, aggrandizement. Although investigators ear-
lier suggested that Teotihuacan’s residents were primarily agriculturalists who 
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cultivated the surrounding fields (Millon 1976) and that food resources were 
unlikely to have been imported (Sanders 1976), emerging evidence for a highly 
structured elite dominating a large dependent class challenges this view.

6.3. Erosion and steam incision near Otumba in the eastern sector of the Teotihuacan 
Valley. Photo by Julia Pérez-Pérez.
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Although prehispanic populations here developed canal systems for irriga-
tion and terraces for water control as well as increased soil depth in the pied-
mont, the population of Teotihuacan surpassed the potential carrying capac-
ity of maize-based agricultural production early in the city’s developmental 
history and ultimately reached approximately 100,000–150,000 inhabitants 
(Millon 1973). Cowgill (1974) estimated that the city’s population reached 
50,000–60,000 inhabitants during the Tzacualli phase (AD 1–100), whereas 
other investigators calculated a regional carrying capacity of between 40,000 
and 50,000 (Charlton 1970; Lorenzo 1968; Sanders 1976). Evidently, to sup-
port a significant proportion of the population, it was necessary to obtain sub-
sistence products from adjacent valleys in central Mexico: the remainder of the 
Basin of Mexico, the Toluca Valley to the west, and the Puebla-Tlaxcala region 
to the east (McClung de Tapia 1987). Carrying capacity may in fact have been 
much lower than previous estimates, given recent evidence suggesting that the 
drained fields in the area of springs southwest of San Juan Teotihuacan were of 
Colonial rather than prehispanic origin (Gazzola 2009; González-Quintero 
and Sánchez-Sánchez 1991). Thus economic control of adjacent regions was 
fundamental to the urban support system. Certainly, the inherent risks to agri-
cultural production were unpredictable except in the very short term—as they 
are in modern rural agricultural zones in central Mexico—and it would have 
required a highly efficient institutional organization to obtain resources from 
different areas from year to year as harvests were lost by the effects of weather 
variability. If population estimates for this phase approximate reality, then 
Teotihuacan established and maintained this mode of subsistence organization 
for roughly five–six centuries.

Under these circumstances, removing water-control systems from opera-
tion and from the lands they irrigated would appear counterproductive. 
However, the expansion of the urban zone over time took place at the expense 
of agricultural production, as demonstrated by discoveries in recent years of 
buried irrigation canals underlying Teotihuacan structures: at Tlailotlacan 
(Nichols, Spence, and Borland 1991), Tlajinga (Nichols 1987), and La Ventilla 
(Gazzola 2009).

In addition to building over earlier irrigation systems, as the city grew, 
potentially productive agricultural zones were affected in other ways. The analy-
ses of macro- and micro-botanical remains recovered from sediments that con-
stitute the fills for a sequence of seven superimposed structures comprising the 
Moon Pyramid at the northern extreme of the Street of the Dead indicate that 
these materials were obtained from agricultural fields. Similarly, macro-botani-
cal remains identified from the Sun Pyramid (McClung de Tapia 1987) and 
the Feathered Serpent Temple (McClung de Tapia and Rodríguez-Bejarano 
1995) are consistent with this hypothesis. Lois Barba (1995) postulated that 
an immense amount of soil had to have been removed from the surface to pro-
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vide construction fill for the major buildings along the Street of the Dead. The 
detriment to potentially productive agricultural lands is evident.

climaTe change

No clear evidence has been recovered to date indicating the effect of significant 
climate change toward the end of the Classic period in the Teotihuacan Valley 
or elsewhere in the Basin of Mexico. Societies in this region developed under 
semiarid conditions, particularly in the northeast sector of the basin, and cre-
ated agro-ecological and social mechanisms to cope with occasional droughts. 
Although it would be expected that cold events resulting from equatorial shifts 
of the Intercontinental Convergence Zone could produce droughts in central 
Mexico (Hassan 2009: 59), this evidence is not straightforward in the archaeo-
logical record. The fact that such events occurred, however, is clearly attested in 
sixteenth-century documents (García-Acosta, Pérez-Zevallos, and Molina del 
Villar 2003; Kovar 1970).

Results from geoarchaeological research undertaken by Carlos Cordova 
(1997) in the Texcoco region south of Teotihuacan suggest that the period 
immediately following the collapse of the Teotihuacan state, known as the 
Epiclassic period (AD 650/700–900), was characterized by episodes of torren-
tial precipitation together with erosion and catastrophic floods. Comparable 
evidence has yet to be detected in the Teotihuacan Valley, but it is hoped that 
ongoing research will permit researchers to determine if similar processes can 
be identified in the alluvial record. However, drought may be indicated toward 
the end of the Early Postclassic period (AD 1100–1300), associated in cultural 
terms with the fall of Tula further north in the Basin of Mexico. The analysis of 
phytoliths recovered from soils in the Teotihuacan region reports a significant 
increase in grasses associated with semiarid conditions with respect to those 
associated with cool-humid conditions corresponding to this time period 
(McClung de Tapia et al. 2008). Unfortunately, none of the paleoenvironmen-
tal studies carried out to date in the lake sediments of the Basin of Mexico 
provides information for this period.

miTigaTion

Mitigation involved several aspects. Clearly, water was a vital element at 
Teotihuacan, as expressed in iconography and ideology, and elaborate ritu-
als associated with water are symbolized in mural representations and burial 
offerings (Sugiyama and López-Luján 2007). The need to propitiate rains and 
appease the deities was a fundamental aspect of agricultural practice.

Hydraulic works modified the landscape significantly. Rivers were 
channeled to avoid flooding, and irrigation systems helped control seasonal 
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water flow in addition to increasing agricultural productivity. Terraces were 
constructed to control erosion and increase soil buildup as well as humidity 
(Sanders, Parsons, and Santley 1979).

The acquisition of a significant proportion of subsistence products from 
elsewhere provided a solution to the subsistence demands of the growing 
population, faced with the unpredictability of agricultural risks as well as an 
apparent decrease in suitable agricultural lands locally. An added benefit, from 
a political and economic perspective, would have been the establishment and 
maintenance of control over adjacent regions.

Seasonal flooding undoubtedly increased following the collapse of the 
Teotihuacan state, reaching a peak during the Colonial period. The remains 
of Aztec structures in the area of springs southwest of the Classic period city 
of Teotihuacan are found at depths of 3.5–4.0 m below the modern surface, 
with some Teotihuacan remains at still greater depths (Cabrera-Castro 2005). 
The analysis of sediments in the area of Atlatongo, slightly further to the 
south, revealed approximately 3 m of redeposited sediments (Rivera-Uria et 
al. 2007).

Overall, it looks as though the landscape of the Teotihuacan Valley was 
sufficiently resilient to withstand the effects of human impact during the 
Classic period, during which Teotihuacan developed and prospered. While it 
is beyond the scope of this chapter to provide a detailed discussion of events 
at the end of the Late Postclassic period and the initial Colonial period, it is 
evident that the fragile limit between sustainable productivity and catastrophe 
represented a threshold that was overshot as a result of numerous interrelated 
factors. Changes in land use resulting from the introduction of Spanish agri-
cultural techniques, significant indigenous population reduction as a result of 
numerous epidemics, congregación (relocation and concentration of remnant 
communities partially devastated by disease or situated in rural areas particu-
larly far from Spanish administration centers), and the construction of dams to 
minimize flooding that affected the colonial capital built on top of the ruins of 
Aztec Tenochtitlan all contributed to the abandonment of agricultural systems 
in the piedmont zone and to land degradation in general, as well as to erosion 
and devastating floods.

The region’s ecosystems were severely damaged following the Spanish 
Conquest. Hydraulic works—based first on frequent repairs of the prehis-
panic system built to control flooding of Tenochtitlan to avoid contamination 
by saline waters from Texcoco of the freshwater sector in the south by means 
of a system of dikes and raised causeways and, later, on the drainage of Lake 
Texcoco (initiated in 1637)—constantly failed. A document dated to 1555 
shows that the Spaniards were conscious of the need to relocate the vulner-
able colonial city while at the same time recognizing the impossibility of such 
an endeavor in the face of exorbitant costs and the opposition of the indig-

06cooper-sheets.indd   151 10/21/2011   11:00:20 AM



E mi ly m c c l u n g dE Ta p i a

152

enous population (McClung de Tapia 1990). The hydrological system of the 
Teotihuacan region drained into Lake Texcoco and therefore contributed sub-
stantially to the problem of colonial flooding. The fluvial network of the lower 
Teotihuacan Valley was possibly channeled in the mid-fifteenth century, at the 
time of Nezahualcoyotl, ruler of Texcoco (Cordova 1997). In 1604 a dam was 
constructed approximately 3 km south of Acolman in the southern sector of 
the alluvial plain of the Teotihuacan Valley to control the Rio San Juan and 
flooding in Mexico City. The effect was to create a large artificial lake; histori-
cal documents report continual inundations in this area culminating in the 
disappearance of several towns, most notably Acolman itself, which was ulti-
mately relocated to its present site in 1781. In 1772 the Augustinian convent 
of Acolman was submerged in several meters of sediments, and the church of 
Atlatongo was similarly inundated (ibid.; Gamio 1922). Meanwhile, the floods 
continued, and despite constant repairs to the dam, the attempt to control the 
seasonal flow of water to Lake Texcoco was fruitless.

fuTuRe ReseaRch

Attempts to differentiate the landscape impacts of Aztec occupation of the 
Teotihuacan Valley from the earlier Classic period have been limited by the dif-
ficulty of separating Colonial impacts from prehispanic events and processes. 
Following more than a decade of detailed soil studies and paleoetnobotanical 
analyses in the region with the objective of reconstructing the Classic period 
landscape—what was the valley like when the Teotihuacanos occupied it—it 
has become clear that the initial Colonial period was a time of major demo-
graphic upheaval and associated landscape change. Although some authors 
have suggested that perhaps the central part of the Teotihuacan Valley was 
not as intensively exploited as other sectors of the Basin of Mexico (Gibson 
1964), this information needs to be gathered, in historical archives as well 
as from paleoenvironmental and geoarchaeological studies. A research effort 
has recently been undertaken that seeks to look at historical records to trace 
vegetation change through land-use practices. It is clear that a better under-
standing of Colonial period processes and events, including the impact of new 
technologies, socioeconomic organization, and worldview during this period, 
is necessary to better understand the Late Postclassic and, finally, prior periods 
such as the Classic.

The social component of the complex society described here is largely 
unknown, although it can be assumed that adaptability was operational (the 
city and state endured for approximately five centuries following an earlier cen-
tury of less complex development). Yet because little is known of the percep-
tions and expectations of the multiple levels of human groups that occupied the 
city, beyond speculating about elite control over the rest of the society, there 
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appears to be no suitable measure of adaptability. Possibly, a potential measure 
of landscape adaptability following the collapse of Teotihuacan could be the 
rate at which different vegetation communities were reestablished in relation 
to the gradual resettlement of the region. It is hoped that ongoing research will 
contribute to this question.

conclusion

Many parallels can be drawn with the plight of the modern metropolitan area 
in the Basin of Mexico. The perpetual effort to control erosion and seasonal 
flooding continues to this day. The inability of local authorities to impede set-
tlement by marginal populations in high-risk areas in the Federal District and 
the adjacent State of Mexico, such as steep slopes and barranca edges, fosters 
severe damage from saturated soils and consequent landslides or stream avul-
sion, causing flash floods. A recent disaster, resulting from atypical torrential 
rains together with continual showers that lasted for several days in February 
2010—traditionally the dry season in this region—affected domestic and 
commercial properties, mainly in lower-elevation, high-density population 
centers. Breaches in a drainage canal for wastewater inundated one of the major 
highways and caused considerable economic losses related to transportation of 
products between Mexico City and the Gulf Coast (figure 6.4).

Although Intergovernmental Panel on Climate Change projections for 
the region (Christensen et al. 2007) predict an overall decrease in mean annual 
precipitation for Central America in general, considerable local variability is 
expected, especially in mountainous areas such as central Mexico and particu-
larly the Basin of Mexico. Atypical precipitation events, in addition to sporadic 
torrential showers in summer and seasonal hurricanes, may well continue to 
affect the region. While it is not difficult to imagine the trauma of prehispanic 
communities faced with severe flood damage, including erosion, the resil-
ience of those settlements and the landscape in general was far greater than 
that of modern industrial and service-based urban communities in the Basin 
of Mexico.
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6.4. Flooding of the major highway between the Gulf Coast and Mexico City and adja-
cent communities in February 2010. Courtesy, La Jornada.
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sTaTemenT foR policy makeRs and The 
disasTeR managemenT communiTy

The Basin of Mexico, where modern Mexico City and its surrounding met-
ropolitan area are located, has been populated by relatively dense urban 
centers since prehispanic times, as early as 100 BC. Therefore many of the 
problems inherent to sustaining large populations in areas where natural 
and anthropogenic hazards are present can be traced back several millennia. 
Factors such as volcanic eruptions, tectonic events, irregular precipitation, 
flooding, and erosion are all interrelated and exacerbated by deforestation 
and intensive agricultural activities; their impact has been felt since the ear-
liest settlements. Needless to say, increasing population density in certain 
areas through time, in addition to decline and abandonment in others, has 
also contributed to significant landscape degradation.

Prehispanic communities in the region, such as Teotihuacan, confronted 
these risks by developing and maintaining complex agro-ecological systems, 
hydraulic works, and strategically located settlements close to terraces in 
rural zones at higher elevations to control erosion. Many of these facilities 
were abandoned or significantly modified following the Spanish Conquest 
in the sixteenth century. The intentional drainage of the lake system during 
the Colonial period is perhaps the most drastic example of this landscape 
modification. What has ensued over the past four centuries is a complete 
transformation of the landscape, paralleled by population increase, resource 
depletion, and increased risk of natural hazards. Dense urban populations 
are concentrated in precarious, unstable areas where risks were always pres-
ent but are now greater because of irregular urban development. Central 
Mexico has always been at risk, but it will undoubtedly suffer an increase 
in the irregularity and unpredictability of hazards, subjecting modern and 
future populations to more frequent disasters along with their economic and 
social consequences. Therefore key lessons from this research show that the 
Teotihuacan landscape was sufficiently resilient during the Classic period 
when the ancient city developed and prospered. This resilience of prehis-
panic settlement strategies and their methods of landscape management 
should inform current urban planning strategies for modern industrial and 
service-based communities in the Basin of Mexico.
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