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One of the reasons for studying the past is 
that we can learn from it. Learning about 
past human–environment interactions can 
guide and inspire us towards adopting 
more sustainable practices in the face 
of anthropogenic global warming and 
environmental change (Boivin and Crowther 
2021). However, past models of huma–
environmental interactions cannot always 
be transferred into our modern societies, 
as environment, technological and cultural 
contexts change across time and space. 

The Monumental Mounds Region
The Monumental Mounds Region (MMR), 
in the center of the Llanos de Moxos in the 
Bolivian Amazon, hosts hundreds of monu-
mental mounds built by the Casarabe culture 
between roughly 2000 and 500 years ago 
(Lombardo and Prümers 2010; Prümers et 
al. 2022). These mounds are human–made 

architectural structures that can reach up to 
20 meters in elevation and cover up to 20 
hectares. They are the remains of the only 
example of agrarian-based, low-density 
urbanism in pre-Hispanic Amazonia (Prümers 
et al. 2022). Monumental mounds have a 
hierarchical organization and are connected 
by hundreds of kilometers of canals and 
causeways. This level of social complexity 
would not have been possible without a 
very productive agricultural system. Pollen 
records from San José Lake (Whitney et al. 
2013) and microbotanical remains from pot-
tery (Dickau et al. 2012) suggest that maize 
was an important element of the diet at that 
time. 

Nowadays, this region is at the forefront 
of the expansion of the agriculture frontier 
(Ormachea 2021), witnessing a sharp transi-
tion from cattle ranching to soy and rice 

production. This transition is having a large 
impact on the savanna, as land use is shift-
ing from grazing to intensive, mechanized 
agriculture. Figure 1 shows the current land 
cover (based on Copernicus Sentinell-2 data, 
retrieved from Scientific Data Hub, Level-2A 
processed by ESA) of the central part of 
the MMR, with almost half of the savanna 
formerly used for cattle grazing now being 
cultivated. While slash and burn agriculture 
has been a common practice by Indigenous 
peoples in the forested areas, it is the first 
time since the collapse of the Casarabe cul-
ture that these savannas are being cultivated 
(Killeen et al. 2008). 

Pre-Columbian agriculture in the MMR
When compared with the rest of the Amazon 
basin, the MMR has high agricultural poten-
tial because it is established on relatively 
recent fluvial sediments. Thousands of 
years ago, the Río Grande, a large river that 
today flows into the Mamoré River from 
east to west, followed a different course: it 
went from south to north, passing across 
the very area where the MMR is located. 
Due either to a change in climate condi-
tions (Mayle et al. 2000) or a tectonic uplift 
(Lombardo 2014) the Río Grande started 
to repeatedly change its course, creating a 
delta-like environment at around 4 kyr BP. 
During this period of avulsions (i.e. rivers 
changing course because of floods outpac-
ing natural margins or fluvial levees), the Río 
Grande deposited a huge amount of Andean 
sediments in what is now the MMR. Here, 
the Río Grande created two types of relief; 
a lens of sediments up to four meters thick 
over an area of approximately 2600 km2 that 
formed a sedimentary lobe, and a number 
of fluvial levees (Lombardo et al. 2012). The 
modern land cover of the MMR is the result 
of these geomorphological processes. Most 
of the sedimentary lobe is now covered by 
seasonally flooded savanna established 
over backswamp deposits, while the paleo-
levees, which remain above the water level 
almost the whole year, are forested (Fig. 1). 
The sedimentary lobe provided relatively 
fertile and better drained soils than the rest 
of the Llanos de Moxos (Lombardo et al. 
2013) and its topography determined the 
settlement patterns in the MMR. In fact, the 
monumental mounds were always estab-
lished along paleo-channels, often along the 
inner part of the meanders (Lombardo and 
Prümers 2010). Despite the fact that the for-
mation of the sedimentary lobe in the MMR 
brought about several agricultural benefits, 
the paleo-channels also created conditions 
of poor drainage. Fluvial levees enclosed the 
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Figure 1: Land-cover classification of the central part of the Monumental Mound Region. The orange areas are 
covered with grass, and mostly represent open and dry savanna under cattle-ranching and deforested areas. The 
green is evergreen vegetation; mostly forest growing over the fluvial levees. The gray is bare soil; mostly recently 
plugged savannas for agriculture. Red triangles are monumental mounds.
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patches of backswamp floodplain, resulting 
in ponding and pronounced waterlogging. 
Thus, in order to make full use of the MMR’s 
agricultural potential, the Casarabe culture 
transformed the landscape through the con-
struction of a drainage system (Lombardo 
et al. 2012). This was achieved by digging 
canals that cut through the paleo-levees (Fig. 
2a) and connected the savannas to the rivers. 
In so doing, the Casarabe culture managed 
to speed up the drainage of the savannas at 
the end of the rainy season and made it pos-
sible to farm in the savanna.

Modern agriculture in the MMR
Even though most of the pre-Columbian 
drainage canals have been partially infilled 
with sediments, the overall network still 
plays an important role in speeding up drain-
age at the end of the rainy season. Figure 2b 
shows a picture of an active pre-Columbian 
drainage canal. Over the past years, this 
partially functioning drainage system has 
allowed farmers to cultivate the outer part of 

the savannas, along the border with the for-
est where the elevation is higher, while the 
inner part of the savanna has been left intact 
(Fig. 2c). By doing this, modern farmers have 
taken advantage of a pre-Columbian legacy.

More recently, however, farmers have 
started to cultivate the whole savanna. By 
excavating new drainage canals (Fig. 2d), 
farmers are now draining the deeper part of 
the savanna. The peat accumulated over the 
last few centuries is now drying, and it will 
be later burnt with the consequential release 
of tons of CO2 into the atmosphere. What in 
pre-Columbian times was a collective effort 
of landscape transformation and manage-
ment that probably took decades to imple-
ment, is now a large-scale, land-use change 
that only requires a few months of intensive 
tractor use. yet, objectives and results are 
basically the same: draining the wetlands to 
make space for agriculture.
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Figure 2: Land-use change in the Monumental Mound Region. (A) Pre-Columbian drainage canals (blue) take water from the savanna to the Ibare River (Lombardo et al. 2012). 
(B) Photo of a still functioning pre-Columbian drainage canal. The canal is six meters wide and three meters deep. (C) Satellite image taken in 2021. The brownish/gray areas 
along the forest shows savanna being cultivated. In 2022 (see Fig. 1), the whole savanna was plugged and planted with soybeans. (D) Modern drainage canal excavated in 2022, 
draining the savanna in (C). Note that the modern canal is cutting through a pre-Columbian one, visible as the black profile along the right margin of the canal.

mailto:umberto.lombardo%40uab.cat?subject=
mailto:umberto.lombardo%40uab.cat?subject=
https://doi.org/10.1038/s41559-020-01361-4
https://doi.org/10.1016/j.jas.2011.09.021
http://doi.org/10.5751/ES-02453-130136
https://doi.org/10.5194/esurf-2-493-2014
https://doi.org/10.1177/0959683612437872
https://doi.org/http://dx.doi.org/10.1016/j.quaint.2013.01.007
https://doi.org/10.1016/j.jas.2010.02.011
https://doi.org/10.1016/j.jas.2010.02.011
https://doi.org/10.1126/science.290.5500.2291
https://cedla.org/publicaciones/obess/serie-desigualdades-y-pobreza-multidimensional-nuevas-desigualdades-agroindustria-y-amazonia-boliviana/
https://cedla.org/publicaciones/obess/serie-desigualdades-y-pobreza-multidimensional-nuevas-desigualdades-agroindustria-y-amazonia-boliviana/
https://cedla.org/publicaciones/obess/serie-desigualdades-y-pobreza-multidimensional-nuevas-desigualdades-agroindustria-y-amazonia-boliviana/
https://doi.org/10.1038/s41586-022-04780-4
https://doi.org/http://dx.doi.org/10.1016/j.yqres.2013.06.005

