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 One of history’s more intriguing mysteries is how the ancient Mayan civilization, 

known for its majestic temples and intricately-carved monuments, declined rather 

abruptly after 700 years of culture and prosperity.  This issue has recently attracted the 

attention of scientists, whose research on the matter has startlingly relevant implications 

for our modern-day relationship with the environment.  Evidence gathered in the Yucatán 

peninsula suggests that the Maya were responsible for rampant deforestation and 

intensive agricultural land use, which increased soil erosion rates and negatively 

impacted their environment.  Some propose that the Mayans’ careless use of land may 

have led to the demise of the civilization, while others favor a broader, more climate-

driven explanation.  These considerations dovetail naturally into a discussion of the roles 

anthropogenic activity and climate change play in our own environment, in an attempt, if 

possible, to avoid the mistakes of the past. 

 

Mayan history and environment 

 Artifacts dating back to 3000 BC hint that the Maya began to build settlements 

during that time in the wet lowlands of the Yucatán Peninsula, mainly in the Petén Basin 

in Guatemala and Belize.  These lowlands were then a patchwork of limestone 

floodplains and abundant tropical forests.  More concrete evidence shows that the Maya 

had appeared by 1800 BC, marking the beginning of the Pre-Classic Period.  During this 

prolonged period, they settled in villages and began producing pottery and clay figurines.  

They also developed their agriculture by slashing and burning extensive areas of tropical 

forest, which provoked heavy soil erosion and increased sediment deposition in the lakes 

and wetlands of the Petén Basin.  The Mayan population ballooned to its peak of about 

two million during the following Classic Period (250-900 AD), when full-scale cities 
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developed and the Maya built large scale monuments, including their famous pyramids 

(Beach et al, 2006; Encyclopedia Britannica).  The Classic Period was an exuberant era 

of ceremonies, art, and writing.  However, around 950 AD, Mayan civilization fell into 

decline, and settlements were increasingly abandoned.  Several explanations have been 

suggested for why this occurred, but the circumstances of the decline are still hotly 

contested. 

 

Proxies of changing land use 

 In order to determine exactly how the Maya were affecting their environment, 

scientists have undertaken studies of the region’s sediment.  The main sedimentary record 

left by the Mayans was the 6.5 meter thick Maya Clay (Anselmetti et al., 2007), an 

accumulated layer of the soil runoff incurred by deforestation.  Sediment cores taken 

from lakes in the Petén Basin show that when humans first began to make settlement 

during the early Pre-Classic period, the Maya Clay started to accumulate on top of 

organic tropical forest sediments that date back to the start of the Holocene 12,000 years 

ago (Beach et al., 2006).  Anselmetti et al. (2007) calculated the sedimentation rates of 

the region during the Mayan occupation by using core data taken from Lake Salpetén in 

northern Guatemala.  This small lake only receives runoff—it’s a sediment trap without 

an outlet, a closed system.  As a result, sedimentation rates correspond approximately to 

erosion rates.  The scientists radiocarbon-dated the organic matter from the core to obtain 

absolute ages, and imaged a cross-section of sediments in the lake, which permitted them 

to determine the thickness and volume of each unit.  With these data, the scientists 

assigned absolute dates to the boundaries of the seismic units and calculated the rate of 

sedimentation for each unit.   
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Their calculations indicate that, up until 2200 B.C., average land erosion rates 

were low.  After 2200 B.C., when Mayans first appeared in the region, erosion rates 

increased steadily to 250 A.D., a period roughly matching the duration of the Pre-Classic 

period.  These rates peaked in the late Pre-Classic.  The following Classic period (250-

950 A.D.) saw soil erosion rates drop, though never to pre-Mayan levels.  Taken as a 

whole, the erosion rate during the Maya occupation was around 22 times the baseline 

rates of the region before the Maya—a stark indication of human impact. 

 Vegetation changed during their occupation, as well.  Soil erosion rates were 

compared with pollen data from the Lake Salpetén core to find that the higher the erosion 

rate during the Pre-Classic, the more pollen there was from weedy, non-woody plants 

indicative of environmental disturbance.  Vegetation removal and soil loss, then, were 

linked during the Pre-Classic.  This pollen record corroborates the picture of 

deforestation suggested by the sediment data (Anselmetti et al, 2007).  Taken together, 

these proxies tell us that soon after deforestation, the bare soil was washed away and 

deposited in lakes (Beach et al, 2006).   

Pollen evidence also provides further insight into Mayan agriculture.  In analyzing 

changes in vegetation, measuring the ratio between 
12
C and 

13
C is useful because it 

indicates when forest vegetation is replaced by maize, a Mayan staple crop.  During 

photosynthesis, plants tend to use 
12
C atoms rather than 

13
C, but plants like maize use the 

specialized C4 cycle to photosynthesize, which discriminates against 
13
C less strongly.  

Thus, carbon isotope ratios in a core serve as yet another proxy of the region’s vegetation, 

with increasing ratios of 
13
C implying higher concentrations of maize.   
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Carbon isotope ratios were taken from soils from a large network of ancient 

terraces in Belize, where the Mayans were thought to have grown maize.  Working down 

from modern-day sediments, the soil becomes much more enriched with 
13
C approaching 

the Classical Maya sediment, which indicated that there was a relative increase in C4 

plants like maize.  These 
13
C-enriched levels date back to the Classic period, and 

especially the late Classic.  The carbon isotope ratio levels were compared both to normal 

tropical forest levels, which covered the region before the Mayans, and plant types 

currently living in the wetland.  Mayan soils were found to be much more enriched with 

13
C (Beach et al., 2011). Other measurements show that isotopic signatures of maize 

follow Mayan population trends: they are greatest when the Maya population is greatest 

(around 500 B.C.), and then decline with the Maya to the end of the Classic period (500 

A.D.) (Wright et al, 2009).  These carbon isotope ratios tell us that the Mayans began 

cultivating maize soon after their initial settlement in around 2600 BC, and that land was 

still used intensively for agriculture in the late Classic period.  

As tropical forest levels declined, Mayan forestry practices were forced to adapt.  

These environmental stresses are revealed by the woodwork in the temples of Tikal, a 

major Mayan polity.  In a study by Lentz et al. (2009), the timbers in these temples were 

dated (some were inscribed with commemorative dates; others were dated by 

representative style or by radiocarbon dating), morphologically analyzed, and identified 

by species.  The Maya only used two species of tree to construct their temples: sapodilla 

(Manilkara zapota), which is abundant now and would have been abundant in ancient 

times as well, and logwood (Haematoxylon campechianum), a slow-growing, gnarled tree 

that would have been much more difficult to harvest.  The mean widths of these beams 
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were found to increase over time, reaching a maximum in 741 A.D. and then undergoing 

a statistically significant decrease.  These timbers were massive enough that the tree rings 

were countable and datable with radiocarbon dating.  The scientists concluded that the 

source trees were old enough to be from old growth forests.  During the Pre-Classic, then, 

large old trees were still available despite a rapidly burgeoning population and a pressing 

need for more farmland.  This, the authors conclude, implies that the Maya were using 

conservation methods to maintain their forests.   

However, these methods were apparently not sufficient.  In 766 A.D., the timber 

species suddenly changes to logwood, which reflects an environmental change from 

upland forests to seasonal wetlands, where timber was much more difficult to harvest.  

The old sapodilla supply had apparently been depleted.  Forty years later, the timber 

species changes back to sapodilla, but these sapodilla beams are much thinner and derive 

from younger, second-growth forests.  These changes in material serve as a proxy 

indicating that sources of timber were dwindling rapidly throughout the late Classic.  This 

insight is even more significant if we consider the fact that these temple timbers were the 

finest specimens the Mayans had to choose from.  All this, then, paints a picture of 

anthropogenically-driven deforestation and environmental stress in the late Classic, as the 

Mayans undergo a meteoric increase in population and maize production was at its most 

abundant. 

 

 

Recovery to the present  

 After agricultural activity ceased at around 1000 A.D., the landscape gradually 

returned to pre-Maya conditions.  Clay continued to be deposited immediately after the 
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Classic period, which indicates that the region around the Petén lakes was still cleared, 

agricultural area.  This is corroborated by low concentrations of maize and other cultivar 

pollen in sediment cores (taken from Lake Petén Itza, the largest lake in the basin) 

deposited after the collapse of the Classic Maya, between 880 and 1180 A.D., as well as 

by archaeological data (Mueller et al., 2010).  However, this sediment runoff might just 

be a remnant of the rampant deforestation from the Classic period from which the 

ecosystem at that point hadn’t yet recovered.  

 The forests’ recovery progressed between 980 and 1160 A.D., evidenced by the 

increasing diversity and abundance of pollen levels from tropical, woody plants.  This 

coincides with a change in sediment composition from human-produced siliciclastic clays 

to natural organic matter between 1020 and 1180 A.D., marking the end of rapid soil 

erosion in the Petén.  By around 900 A.D., within a span of around 200 years, Petén 

forests recovered, and soils became stabilized.  Over time, both the number of 

disturbance taxa and the erosion rate decreased (Anselmetti et al., 2007).  Further 

evidence of recovery is provided by pollen evidence from plants that suggest that moist 

environments, like marshes, were restored (Mueller et al., 2010).  Nowadays, the carbon 

isotope ratios of the soil show that the vegetation is largely of C3 photosynthetic type, a 

drastic shift from the C4-dominated maize-intensive landscape of the ancient Maya 

(Wright et al., 2009).   

  Dunning and Beach (1994) argued that the people living today in the Petén basin 

still need to enact slope conservation measures if the region continues to be used for 

agriculture.  Sure enough, there has been a recent resurgence in deforestation as the 
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population in Petén grows and new agriculture is developed there (Anselmetti et al., 2007; 

Beach et al., 2006).   

 

Mayan attempts at soil conservation 

 Just as we have discovered uncomfortable truths about our own impact on the 

environment, the Mayans apparently became aware that the soil erosion was a problem, 

because there’s evidence that they began constructing agricultural terraces in the late 

Classic. Remains of stone terraces have been found in the southwest part of the region.  

These terraces often took the form of rectangular shelves buffered by large stones, which 

would become filled with soil eroding from above (Dunning et al., 1994).  These were 

commonly found in the late Classic, and were perhaps built as a response to higher 

population densities and the increasing need for agricultural production.  Terraces were 

located in a variety of areas, possibly due to the topography of specific locations or 

variations in socioeconomic status.  Dunning and Beach (1994) conclude that terraces 

were probably built in areas of increasing population, though environmental factors also 

limited their locations.  In some areas, the Mayans were successfully able to use these 

soil conservation techniques to manage their land (Beach et al., 2006; Wright et al., 2009; 

Dunning et al., 1994).  Not only did lower overall rates of erosion in the Classic coincide 

with the rise of terraces (Anselmetti et al., 2007), data show that higher numbers of 

terraces at a certain location corresponds directly with lower rates of erosion and lake 

sedimentation at that site (Beach et al., 2006).   



 ID: 414027 

9 

 

 Not only, then, is this evidence of an ancient society causing environmental 

destruction, we also have evidence that they recognized the problem and took concrete 

steps to remedy it, with some success.   

 

The role of climate? 

 It’s evident that anthropogenic activity played a role in the demise of the Maya 

civilization, though how dominant a role humans played remains unclear.  Human impact 

across the region wasn’t uniform over time and space, and climate change may have 

played a role, too.  Several sources mention that a period of drying in the late Holocene 

(1,300-1,100 years ago) may have exacerbated land use effects and erosion (Beach et al., 

2006; Beach et al., 2009).  Some have suggested that these widespread, natural droughts 

contributed to the erosion in the region and thus the collapse of the civilization, while 

others attribute this erosion mainly to anthropogenic factors.  Beach et al. (2006) fall in 

the latter camp, maintaining that it’s not clear now how much climate change played a 

role, because human actions were so obviously drivers in sediment accumulation: the 

sedimentary record parallels independent archaeological evidence of Mayan expansion in 

the Pre-Classic and late Classic periods.  As of now, they say, the evidence for humans as 

a cause of erosion is much clearer than that for climate change. 

 Anselmetti et al. (2007) do cite some evidence that supports the idea of a climate-

mediated collapse: they point to chemical proxies found in lakes in the area that indicate 

a series of droughts in the early days of Mayan settlement, which may have had an 

impact on the forest’s decline.  However, they reach the same conclusion as Beach et al. 

(2006), that such a dramatic increase in soil erosion must be driven mainly by human 

activity, not climate change.   
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 More recently, Turner (2010) states that scientists have begun to agree that the 

demise of the Maya was probably a combination of both human action and environmental 

change.  In previous discussions, scientists focused mainly on the human-driven aspects 

of the decline to avoid the damning label of “environmental determinism,” the idea that 

the environment in which a civilization is situated determines the civilization’s eventual 

fate.  Only more recently has there been renewed interest in climate change as a driver of 

societal change.  In the Mayans’ case, a sudden increase in the aridity of the region 

coincided with their collapse, which leads Turner to propose that the aridity was an 

important factor that was exacerbated by human-driven deforestation.  In the end, Turner 

concludes that environmental change alone does not determine societal outcomes, but 

that climate change played a major role in pushing the Mayan civilization to a societal 

“tipping point.” 

 Most recently, Kennett et al. (2012) call for an understanding of Mayan politics as 

informed by broad climatic changes. From a stalagmite they collected from a cave in 

Belize, they obtained oxygen isotope ratios that provided a detailed record of rainfall 

patterns from 40 B.C to 2006 A.D.  They hypothesize that rainfall’s effect on agricultural 

productivity broadly informs political climate, with drought leading to warfare and strife 

(especially for a society so reliant on agriculture), and periods of increased rainfall 

corresponding to political stability.  They point to a period of unusually high rainfall from 

440 to 500 A.D. and draw parallels to the high frequency of ruling Mayan lineages 

developed during that period.  Conversely, the broad drying trend extending from 640 to 

1020 A.D. coincides with political strife among the various Mayan polities, eventually 

triggering increased warfare and population decline that ultimately led to the decline of 
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the civilization as a whole.  Their understanding, then, is largely climate-driven, 

including human activity only as an amplifying factor. 

 

 What can we learn, then, from the Mayans?  Compelling evidence has been 

presented both for the Mayans’ impact on their environment and the role of climate in 

driving environmental and social change.  Turner’s suggestion that the two are 

inextricably linked, playing off each other in a complex, coupled system, is a sensible one.  

Teasing apart these complex interactions may prove important because this information 

can tell us how best to respond to environmental stresses.  Are local conservation efforts, 

like the Mayans’ terraces, worth pursuing in the long term, or are we unable to resist the 

effects of slow, inexorable climate change?  And what if human activity is now a driver 

of climate change?  The Mayans may have wreaked havoc on their environment, but the 

damage they caused pales in comparison to the global scale of environmental change 

today.  Have we, then, set off something we can no longer correct?  The Mayans’ 

example may serve as a cautionary tale, allowing us to look to both science and history to 

inform our understanding of the relationship between climate change, human-driven 

activity, and the fall of civilizations.   
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