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Prolonged droughts, short-term
responses, and diaspora: the
power of water and pilgrimage at
the sacred cenotes of Cara Blanca,
Belize
Lisa J. Lucero,1* Jessica Harrison,1 Jean Larmon,1 Zachary Nissen2 and Erin Benson1

Every society considers some aspect of water holy or sacred, which was the case
for the ancient Maya, where everything in life was rainfall dependent. Pilgrimage
to such places, where people interact and engage with the sacred to keep the
world on course, was vital. When pilgrimage does not work, more drastic mea-
sures can result, as we attempt to show with the Classic Maya (250–900 CE). Sev-
eral prolonged droughts between 800 and 900 CE, ultimately resulted in an
urban diaspora from interior southern lowland centers (and their intricate reser-
voirs) and most hinterland areas. During droughts, the Maya intensified their
visits and rites at sacred water places, such as cenotes (steep-sided sinkholes filled
by groundwater), to appease gods and ancestors. Excavation results from two
structures near one cenote at Cara Blanca, Belize demonstrate via structure layout,
artifact assemblages, and botanical remains, that the pool served as a pilgrimage
destination for Maya who traveled from near and far to supplicate the gods to
end the droughts—but it was to no avail. The Maya ultimately left this region
that has some of the richest tropical soils in the world, and which in previous
centuries had witnessed the emergence of the most powerful kings. People emi-
grated in all directions in search of water, land, and new opportunities. In the
end, short-term responses did not work, but drastic ones such as urban
diaspora did. © 2016 Wiley Periodicals, Inc.
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INTRODUCTION

Every society considers some aspect of water holy
or sacred (Ref 1, pp. 83–84); pilgrimage to

sacred waters was vital for the continuance of life
and people from all walks of life journey to such
places to interact and engage with the sacred to keep
the world on its traditional course or as a source of

renewal.2 This was especially true for the ancient
Maya, for whom everything, from agriculture to
political systems, was rainfall dependent.3–5 When
pilgrimage does not work, more drastic measures are
taken, as we attempt to show with the Classic Maya
(250–900 CE) through discussing a watery pilgrim-
age site at which visits and ceremonies intensified
during several multiyear droughts at the end of the
Classic period ca 800–900 CE.

The Classic Maya are known for their royal
temples, palaces, tombs, inscriptions, vibrantly
painted ceramics, intricately incised jades and obsid-
ian, and massive reservoir systems. They achieved
these feats without metal tools, beasts of burden, or
extensive irrigation systems. In this semi-tropical
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setting, seasonal rainfall (ca June through December)
was critical for agriculture (maize, beans, squash,
etc.) and to replenish reservoirs. Furthermore, much
of the rain is absorbed by the permeable limestone
bedrock, resulting in relatively limited surface water
including near the most powerful Maya capitals of
Tikal, Calakmul, Naranjo, and Caracol. Beginning in
ca 100 BCE, rulers compensated for the lack of sur-
face water by building reservoirs that increasingly
became interlinked with urban layout.6,7 Another
notable feature of the Maya area is its high but dis-
persed biodiversity, including fertile soils that are
mirrored in the settlement pattern where farmsteads
are scattered throughout hinterland or noncenter
areas. Royal reservoirs, large-scale ceremonies, mar-
kets, ballgames, and other public events in centers
served to attract farmers during seasonal drought
when water became increasingly scarce.8 This system,
which lasted nearly a millennium, eventually did
break down—a phenomenon known as the Maya
collapse.

The Terminal Classic collapse was heavily
impacted by several prolonged droughts that struck
between 800 and 900 CE,9–12 ultimately resulting in
an urban diaspora from interior southern lowland
centers (and their intricate water systems) and most
hinterland areas of present day southeastern Mexico,
northern Guatemala, and Belize.13 People had no
choice but to leave; they depended on predictable
rainfall for their livelihood and climate instability
threatened their very existence. While each center has
its own suite of resources, circumstances and his-
tories, droughts exacerbated existing vulnerabilities
(e.g., overuse of resources, political instability, mis-
management of resources, increasing reliance on mas-
sive reservoirs, etc.).14–16 Consequently, distinct
drought episodes impacted centers differently, which
explains why it took about 100 years for the com-
plete loss of royal power and concomitant diaspora.
In the end, kings in the southern lowlands could not
recover and their seats of power were abandoned.
Centers and kings in the northern lowlands com-
prised by most of the Yucatán Peninsula, however,
have different histories, which we do not discuss
here. Water sources also differ; in the north, the
water table is much higher due to the lower average
elevation; subsequently, there are nearly 7000 cen-
otes (steep-sided karstic sinkholes fed by groundwa-
ter) that provide stable access to water.17,18 In
contrast, the water table is much deeper in the south
due to its higher elevations, resulting in fewer sources
of permanent water. Rainfall-dependent reservoirs at
the core of most centers and royal power eventually
ran dry, undermining both center infrastructure and

political systems.3,8 In the end, southern lowland
kings lost power, while farmers survived; 7–10 mil-
lion Maya currently live in Guatemala, Belize, and
parts of southern Mexico and Honduras.19

The Maya made pilgrimages to sacred places to
appease gods and ancestors, including portals to the
underworld—that is, openings in the earth such as
caves and water bodies. Rather than focusing on
better-known caves,20 we present evidence from a lit-
tle explored type of portal, cenotes, at Cara Blanca
Pool 1 in central Belize (see Figure 1). We show how
short-term nonviolent responses, in this case pilgrim-
age, were to no avail and left little choice for most
families but to leave their homes in much of the
southern Maya lowlands, emigrating in search of
water, land, and opportunities.

DROUGHTS AND PILGRIMAGE AT
CARA BLANCA POOL 1

At Cara Blanca, there are 25 pools along the base of
a limestone escarpment up to ca 100 m high. We
have surveyed 22 pools (nos. 1–21, 24), five of which
have associated settlement: 1, 7, 8, 9, and 20.21–23

Most pools (nos. 1–5, 16–25) are cenotes up to 60
+ m deep, and the others (nos. 7–14) are lakes ca
2 m deep (Ref 21, pp. 126–136). Pool 1 has little
associated settlement, yet has year-round water. With
year-round water and good agricultural soils at Cara
Blanca, we would expect to see dense settlement,
which we do, but only near lakes (e.g., Pools 7, 8,
9).24 The Maya left cenotes largely untouched until
the end of the Late Classic period (early 800’s CE),
when they built several special purpose buildings. We
discuss the results of the 2013–2014 excavations of
two of the seven structures at Pool 1 (100 × 70 m), a
62-m deep cenote (see Figure 2), particularly Str.
1, which we attempt to show served as a water tem-
ple and a pilgrimage destination to which Maya trav-
eled from near and far to more directly supplicate
gods and ancestors to end the droughts.

The Maya built Str. 1 (20 × 7.5 m, 3.5 m tall)
at Pool 1’s edge, perhaps even mirroring it, as sug-
gested by the building’s shifting orientation from 10�

to 18� (see Figure 3). Str. 1 has been severely com-
promised by looting to the extent that the northeast
portion of the building has collapsed into the water.
In 2013, we exposed a collapsed corbel-vaulted
building atop a 2-m wide stepped platform, exterior
walls 0.85–0.9 m wide with cut stone façades, an
exterior basal molding 6–8 cm wide, Rooms 1 and
2, and stucco fragments with remnant red paint.25

We first thought that the Maya had built a range
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structure with two rows of matching rooms sepa-
rated by a central wall; however, the 2014 excava-
tions revealed a more complicated layout that
included a bench in Room 1, offset rooms, and a pas-
sageway edged by a 20-cm high veranda wall that
wrapped around the building in such a way that
would have directed people to Room 2. We also
exposed Room 3 and excavated 1-m wide trenches in
the three rooms that exposed 9-cm thick plaster
floors with 10- to 13-cm thick cobble ballasts and up
to 1.7-m thick boulder and cobble fill, some with
tufa. Tufa, a type of limestone, forms underwater

when calcium carbonate precipitates around items
submerged in water (e.g., fallen branches).26 Fill
deposits beneath floors in all rooms yielded distinct,
yet relatively few, artifacts; for instance, Room 2 fill
(1.7 m thick) only yielded artifacts after the first
0.75 m was removed, and then we recovered pre-
dominantly red and blue chert pieces and geodes.
This fill yielded relatively few ceramics that included
rare vessel types such as Roaring Creek Red and Dol-
phin Head Red vessels, rather than the usual
Unslipped jars described below recovered from every
other Room 2 context. Red symbolizes east and the

FIGURE 1 | Location of Cara Blanca, Belize and sites mentioned. Google map shows location of pools. Generated by L. J. Lucero
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rising sun—that is, life and renewal; blue signifies the
center of their watery world (Ref 27, pp. 27–40).

Ceramic chronologies, often refined with radio-
carbon dates, are commonly used to date
architecture,28 especially when carbon samples are
scarce, as was the case at Str. 1. We were able to type
a total of 260 diagnostic sherds from Str. 1, the vast
majority of which consist of Cayo Unslipped jars
(75.4%). In fact, most contexts yielded Cayo
Unslipped jars (see Figure 4), a common Terminal
Classic (ca 800–900 CE) jar type in Belize. An ele-
ment that stands out regarding these jar sherds is

their varied rim lip treatments (e.g., squared, beveled,
rounded, and pointed) and pastes (e.g., lighter buff
or tan pastes and volcanic ash vs calcite temper). The
diversity of lip treatments suggests a mingling of dif-
ferent ceramic styles at Cara Blanca. Gifford et al. (Ref
28, pp. 278–279) note that Cayo Unslipped jars may
have squared, beveled, rounded, or pointed lip treat-
ments; however, they do not report finding these
diverse treatments in a single context. At Cara
Blanca, these lip treatments are found together in sin-
gle contexts, often as offerings (e.g., smashed on top
of burned floor surfaces).

FIGURE 2 | Pool 1 structures highlighting Str. 1. The northeast corner has collapsed into the cenote. Jaguar vessel found in ceramic cluster
along north wall on plaster floor in Room 2 (drawn by Joanne Baron). Str. 3 is ca 5 m from the cenote edge. Courtesy of VOPA
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The majority of Str. 1 diagnostic sherds con-
sisted of water jars (72.1%), followed by large serv-
ing vessels (bowls, dishes, plates) with orifices up to
55 cm in diameter (Table 1). The Maya also placed

nine sherd clusters that included rare vessel types
directly on the plaster floor along the north wall of
Room 2, as well as at the southwest entrance. One of
the Room 2 cluster vessels consists of a large (45-cm

FIGURE 3 | Drone shot by Tony Rath of Str. 1 taken in 2014 showing Pool 1 to the north. The 2-m wide platform is not visible because we
covered it after the 2013 season to protect it. Black and white 1 m scale is oriented north–south. Courtesy of VOPA

FIGURE 4 | Collage of Str. 1 sherds, especially Terminal Classic Cayo Unslipped jar rims, their different rim treatments, and thumb-sized
purposeful breaks (upper right three photos). Courtesy of VOPA
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diameter orifice) but incomplete Fat Polychrome dish
adorned with jaguars and water elements, a style ori-
ginating in the northern lowlands of the Yucatán
Peninsula (see Figure 2) (Ref 29, pp. 241–244; Ref
30, pp. 273–274). Other Cara Blanca ceramics also
indicate nonlocal influences or visits, including
ceramic types from the Petén region of Guatemala
(e.g., Achote Black ceramics). Pieces of the Fat Poly-
chrome vessel, including the base, a painted body
sherd and a section of the rim, as well as their careful
placement throughout the structure (e.g., south side,
hallway surface near the doorway), suggest that the
Maya broke the vessels, then removed parts and left
the remainder as they moved through the temple in
the process of ceremonially abandoning the building.
The Maya had a cyclical worldview, whereby
destruction begets creation (Ref 31, p. 151).32 They
lived in a world where everything and everyone had
a life force, which had to be deanimated (dismantling
or breaking and burning of things) before they
entered the other world, were abandoned, or before
they were reborn or rebuilt and reanimated. We
found other artifacts associated with water, including
fossils, that as far as we know only are found under-
water ca 22 m deep along the cenote wall,33 and blue
chert pieces.

We also recovered nonceramic artifacts that do
not reflect a typical domestic assemblage; five mano
fragments (the hand piece for grinding maize) along
the east wall on the platform and one near the
ceramic clusters in Room 2 (see below); two ham-
merstones in Room 2 topsoil/roof collapse and one
blue biface outside the west wall of the structure; fau-
nal remains found throughout the building’s topsoil/
collapse, especially on the east (facing the water and
plaza) and south (facing the plaza) sides, some quite
charred, including bird and deer (most were too frag-
mentary to identify); marine shell in Room 3 and east
side topsoil/collapse; edible freshwater shell (Poma-
cea) in Room 3 and near the ceramic clusters in
Room 2; an obsidian blade fragment near the east
wall of the structure; a large chert biface tool in
Room 3 topsoil/collapse; and six small chert bifaces
on the east side of the building.

Residential assemblages typically consist of
15–38% jars (Ref 34, Tables 5.2, 6.1), as well as
complete groundstone sets (manos and metates) and
stone agricultural and cutting tools. In contrast, the
water collection jars, large serving vessels, and rela-
tive dearth of lithics at Str. 1 suggest that the struc-
ture had alternative purposes, namely public feasting
and ceremonies, as found elsewhere in the Maya area
(e.g., Ref 35) and other regions. For example, among
ancestral Puebloan sites in the American southwest,

larger serving vessels with more visible designs are
used in public events, while in smaller spaces such as
kivas, smaller vessels with smaller interior designs
were used.36 We also did not find individual serving
and drinking vessels (vases), metates (the complement
to manos), spindle whorls, agricultural tools (chert
hoes, knives, scrapers, etc.), incense burners com-
monly used in rites, and burials typically found
underneath house floors. While none of the vessels
show charring from resting on a fire (cooking),
many jar sherds from the exterior wall excavations
show fire clouding on necks and rims, likely signify-
ing part of termination rites, or another type of cer-
emonial burning typically done with incense
burners. As mentioned, to the Maya everything was
animated or had a soul; before something could be
transformed or used for another purpose (becoming
a dedicatory offering after having been used as a
serving vessel, for example), they had to be deani-
mated or terminated.37 Such rituals include break-
ing objects, destroying buildings, and burning
incense (e.g., Ref 38). Based upon consistent thumb-
size breaks, the Maya also purposefully broke off
pieces from Cayo Unslipped jar necks and
shoulders, perhaps as a means of deanimation (see
Figure 4). The pieces they removed could have been
taken home as a keepsake, deposited elsewhere, or
thrown in the pool (for results of the diving pro-
grams, see: http://www.anthro.illinois.edu/faculty/
lucero/index.html.)

The labor invested in this remote structure—
tufa, large shaped vault stones, thick plaster floors,
and other features—indicates the importance of this
site. Ceramic types show that the Maya constructed
the bench and additions within the same time frame,
demonstrating the relatively brief amount of time in
which they built, used, and abandoned Str. 1. The
Maya expanded a smaller, late Late Classic/Terminal
Classic building that may have been used by
fewer local people for smaller-scale and intermittent
rites when the droughts first struck. The upright
vault stones on the summit and in the room debris
suggest that the Maya later dismantled the roof.
In fact, nearly everything we exposed is incomplete
or broken; for instance, we found several sherds
from the same vessels in different parts of the build-
ing (e.g., the large Fat Polychrome serving jaguar
vessel). Str. 1 is further distinguished by the construc-
tion materials used for wall fill and as part of a
termination ritual—tufa, which is not found in any
other context at Pool 1. The Maya collected tufa
from cenotes, even though there is plentiful surface
limestone, suggesting that including material from
water was essential. Str. 1’s layout, features, location
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at the cenote’s edge, and its artifact assemblage indi-
cating a specialized, nondomestic function suggest to
us that it served as a water temple and Pool 1 as a
pilgrimage destination. Other aspects about Pool
1 and other pools bolster this claim, as we detail
below.

ADDITIONAL EVIDENCE FOR POOL
1 AS A PILGRIMAGE AND
SACRED SITE

Str. 3, a 5.2 × 1.8 m (0.8 m tall) platform oriented
12�, is located 22 m southeast of Str. 1 and 5 m
south of Pool 1.39 In 2014, we exposed the north
and west platform edges, revealing an extensively
burned plastered surface on which the Maya had
burned and smashed at least 357 vessels (Figure 5).
Many sherds are charred and we were only able to
type 90 of the rim and neck sherds, although we
recovered 3826 sherds. The majority of the sherds
date to the Terminal Classic; the few nonceramic
artifacts found on the burned surface include one
obsidian core, a jute shell, four burned bone frag-
ments, seven chert flakes, and one chert biface. The
vessel proportions and sizes are similar to those
found at Str. 1 (see Table 1). Vessel forms also

represent styles from different regions, and some
have blended traits, an innovation that we do not see
elsewhere at Cara Blanca (e.g., jar sherds with Tu-tu
Camp Striated and Cayo Unslipped traits). The low
percentage of rims (6%, n = 240) and extensive
burning indicate that the Maya deanimated this plat-
form by not only smashing vessels, but also by
removing vessel parts, thus terminating not only the
platform but also the vessels themselves. The final
decommissioning act was to permanently seal the
platform by concealing it with massive uncut
boulders (60+ cm diameter).

Pool 1 ceramic assemblages also differ from res-
idential assemblages at nearby sites, such as Saturday
Creek, a minor center ca 11 km distant situated
along the Belize River. It was occupied from ca
600 BCE until ca 1500 CE and consists of dispersed
commoner farmsteads and elite compounds around a
core area with several small temples and a ballcourt
(Ref 8, pp. 70–75). The Terminal Classic ceramic
assemblages of Cara Blanca and Saturday Creek dif-
fer in frequencies of vessel type, form, and paste40

(see Table 1) highlighting that Maya used Strs. 1 and
3 for ceremonial purposes, while Saturday Creek
ceramics indicate a permanent settlement of com-
moners and elites. Saturday Creek’s Terminal Classic
assemblage is similar to that of the nearby minor

FIGURE 5 | Str. 3 and Pool 1, as well as the thousands of body sherds (and few rims) on the burned plaster surface. Photo in lower left
corner shows the large boulders the Maya placed on top of the platform as part of the termination ritual. Black and white scale is 1 m. Courtesy
of VOPA
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center of Barton Ramie and major center of Xunan-
tunich, linking it to Petén-influenced central Belize.40

In contrast, Cara Blanca shows evidence for a
stronger northern influence while also maintaining
ties to central Belize and the Petén. This varied
ceramic assemblage suggests that people from differ-
ent regions of the Maya area journeyed here. While
there is a possibility that nonlocal ceramics were
traded into the Cara Blanca area, it is unlikely since
Maya ceramic assemblages typically only have small
numbers of nonlocal ceramics (see Ref 28; e.g., Ref
29, pp. 273–274; 30, 35), as seen at the closet cen-
ters, Saturday Creek, Yalbac, and San Jose (see
Figure 1).41,42

Pool 1’s botanical suite is also distinct, espe-
cially when compared to those at residential sites
between the pools and the medium-sized center of
Yalbac ca 9 km distant.43,44 A botanical survey was
undertaken to assess the hypothesis that the present
forest represents a descendant forest reflecting
ancient Maya forest management.45 The Maya modi-
fied their landscape and selectively maintained certain
plant species,46,47 something they likely have been
doing for millennia.48–51 Surveys near Str. 1 at Pool
1 yielded common species typical of other Maya
sites (e.g., ramón or Brosimum alicastrum), but in
different concentrations. Most significant is the pres-
ence of copal (Protium copal), allspice (Pimenta
dioica), and cotton (Bombacopsis quinata) trees, all
of which the Maya used in ceremonies (e.g., Maya
burned copal resin with its distinctive aroma as an
incense in most rituals and continue to do so).52–54

The relatively high concentration of vegetation with
ceremonial significance suggests that the forest may
have been selectively managed to increase its sacred
character.

Evidence from other Cara Blanca pools suggests
that Pool 1 may have been one of several visited,
likely as part of a ceremonial circuit (Ref 32,
pp. 141, 149) (see Figure 1). For instance, a group of
buildings ca 400 m west of Pool 1 includes a circular
sweatbath, from which we extracted a Cayo
Unslipped jar rim; sweatbaths were typically used for
ritual cleansing and other purification rites (Ref 32,
pp. 89, 446). Since the sweatbath and associated
buildings remain unexplored, we can only surmise
whether some of them housed people, priests, and/or
specialists, the latter of whom alternatively could
have lived on the other side of Pool 1 ca 100 m to
the east (see Figure 2). The sweatbath compound
may have served as a staging area for pilgrims to
stay, prepare, and ritually purify themselves. Part of
this possible ceremonial circuit may have been in the
steep hills above Pools 14 and 15 where seven

structures were found, referred to as the Lookout
group, on top of the escarpment (Ref 21,
pp. 138–142). Kinkella, who surveyed Cara Blanca,
suggests that it might have served as a water shrine,
similar to what has been proposed for the Cerro de
las Mesas mountaintop in the Copán Valley, which
the Maya today still use for water and rain rituals.55

There are also a few small caves or rock shelters in a
gorge ca 500 m northwest of Pool 15, which may
have been used for rituals indicated by the Late/Ter-
minal Classic jar sherds (ca 700–900 CE) found
inside.

Pool 20, a ca 100 m diameter 40-m deep cenote
ca 3.8 km east of Pool 1, likely represents another
stop on this ceremonial circuit. In a practice known
as geomancy,56,57 the Maya at Pool 20 integrated the
architecture into the natural terrain, creating an
enhanced, animated landscape. They shaped a ter-
raced slope to create a large platform (38 × 26 m)
onto which they built Str. M208-1 (22 × 12 m,
3.5 m tall) into the hillside ca 40 north of the pool.58

At Str. M208-1, we excavated a north–south
1 × 10 m trench transecting its center. We exposed a
staircase that the Maya had carved into the limestone
bedrock; there was no wall on the south side of
M208-1, but the structure was framed by walls on
the east, west, and north sides—another example of
the builders using the natural shape of the limestone
hillock. Ceramic types indicate that M208-1 was
used during the Terminal Classic. Superficially, the
Pool 1 and 20 ceramic assemblages appear remarka-
bly similar, with jars accounting for nearly 70% of
the collection. However, there are notable differences
in their sizes and types, as well as slipped versus
Unslipped wares (see Table 1). Moreover, occupation
at the two pools emphasizes different types of jars.
While Pool 20 has a noticeable number of Sibun Red
Neck jars, another Terminal Classic marker, Cayo
Unslipped jars is the hallmark of Pool 1. The signifi-
cance of the Sibun Red Neck jars or Cayo Unslipped
jars is open to interpretation, but the two pools
clearly have distinct yet related roles. The high per-
centage of jars at M208-1 indicates that the Maya
conducted water-related ceremonies, though jars
found at Pool 1 may be more standardized. Ceramics
and other artifacts, including groundstone and obsid-
ian artifacts, suggest residential and ceremonial
functions.

The combination of the natural hills and cen-
otes would have served as an axis mundi, connecting
all three worlds together in one place,59 likely as part
of a ceremonial circuit. Each cenote along the circuit
would have served as the focal point for the perfor-
mance of water rites. These rites and the effort
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employed in preparing and conducting them empha-
size the spiritual and quotidian need for water during
the Terminal Classic period.

CONCLUSION

Excavated materials from Cara Blanca suggest that
Maya from near and far intensified their visits and
rituals to sacred watery places during the century-long
period of intermittent climate instability to plead with
gods and ancestors to bring an end to the droughts.
People came from northern Belize and the Yucatán
Peninsula to the north, Guatemala to the west, and
the Sibun area to the east. In the face of water
shortages, the Maya relied on short-term responses.
Intensifying water rites, however, did not work, and
sacred sites and great centers were abandoned. Before
departing the area for good, the Maya deanimated or
terminated Pool 1 environs by dismantling, burning,
smashing, and covering the water temple and associ-
ated items, particularly water jars. They, unlike south-
ern lowland kings, survived by emigrating—some
perhaps to Saturday Creek along a major artery, the
Belize River; it has plentiful water from the river and
aquifers and rich alluvium for agriculture, and was
occupied until ca 1500 CE, immediately before the
arrival of the Spanish (Ref 8, pp. 70–75).60 The closest

centers, Yalbac and San Jose (9 and 11 km distant)
were abandoned by the late 800’s.

Throughout the southern Maya lowlands in the
Terminal Classic, long-standing social networks and
political affiliations of the Late Classic unraveled,
especially those closely linked with large-scale reser-
voir systems.13 People left centers and hinterland
areas in search of alternative means to ensure their
survival. Ultimately, history witnessed the emergence
of different social and economic networks elsewhere,
including the northern lowlands, coastal areas, lakes,
and the Belize River. Most Maya left a region with
some of the richest tropical soils in the world, and
one that previously had been witness to the most
powerful kings and largest centers. These factors
were not enough to offset the impacts of the
droughts, and the only option was to leave their
homes, communities, and centers.

Although the ancient Maya built sophisticated
water management systems that allowed major cities
to thrive in a seasonal green desert, they also could
not endure the droughts. They ultimately abandoned
these urban centers and surrounding hinterlands and
emigrated in all directions. In conclusion, climate
change had dramatic impacts on Maya society; while
short-term responses did not work, drastic ones, such
as urban diaspora, did.

ACKNOWLEDGMENTS

A University of Illinois Research Board grant and a donation from Forestland Group funded the 2013 field sea-
son; 2014 excavations were funded by a National Science Foundation Grant (#1249235, Lucero, PI), for which
we are grateful. We also want to thank the Belize Institute of Archaeology for permitting us to conduct research
in Belize, our Belizean field assistants, archaeobotanist Colleen Lindsay, and our colleagues who provided their
keen insights on the ceramics: Joanne Baron, Eleanor Harrison-Buck, Laura Kosakowsky, and Astrid
Runggaldier.

FURTHER READING
Aimers JJ. Cultural change on a temporal and spatial frontier: ceramics of the Terminal Classic to Postclassic transition in
the upper Belize River Valley. Dissertation, Tulane University, New Orleans, LA, 2002.

Christenson AJ. Popol Vuh: The Sacred Book of the Maya. Norman, OK: University of Oklahoma Press; 2003.

Dunning NP, Houston S. Chan Ik: hurricanes as a disruptive force in the Maya Lowlands. In: Isendahl C, Persson PL, eds.
Ecology, Power, and Religion in Maya Landscapes. Markt Schwaben: Verlag Anton Saurwein; 2011, 49–59.

Harrison-Buck E. Architecture as animate landscape: circular shrines in the ancient Maya lowlands. Am Anthropol 2012,
114:63–79.

Ishihara R, Taube KA, Awe JJ. The water lily serpent stucco masks at Caracol, Belize. Res Rep Belizean Archaeol 2006,
3:213–223.

Focus Article wires.wiley.com/water

© 2016 Wiley Per iodicals , Inc.



LeCount LJ. Pottery and power: feasting, gifting, and displaying wealth among the Late and Terminal Classic Lowland
Maya. Dissertation, University of California, Los Angeles, CA, 1996.

Lucero LJ, Gibbs SA. The creation and sacrifice of witches in Classic Maya society. In: Tiesler V, Cucina A, eds. New Per-
spectives on Human Sacrifice and Ritual Body Treatments in Ancient Maya Society. New York: Springer; 2007, 45–73.

Mathews JP, Garber JF. Models of cosmic order: physical expression of sacred space among the ancient Maya. Ancient
Mesoamerica 2004, 15:49–59.

Robin C. Everyday Life Matters: Maya Farmers at Chan. Gainesville, FL: University Press of Florida; 2013.

Sharer RJ, Traxler L. The Ancient Maya. 6th ed. Stanford, CA: Stanford University Press; 2006.

Pharo LK. The concept of “religion” in Mesoamerican languages. Numen 2007, 54:28–70.

Taube KA. Ancient and contemporary Maya conceptions about field and forest. In: Gómez-Pompa A, Allen MF, Fedick SL,
Jimenez-Osornio JJ, eds. The Lowland Maya Area: Three Millennia at the Human-Wildland Interface. New York: Food
Products Press; 2003, 461–492.

Taube KA. Flower mountain: concepts of life, beauty, and paradise among the Classic Maya. RES: Anthropol Aesthet
2004, 45(Spring):69–98.

Vail G, Hernández C. Rain and fertility rituals in Postclassic Yucatan featuring Chaak and Chak Chel’. In: Braswell GE,
ed. The ancient Maya of Mexico: interpreting the past of the northern Maya lowlands. Sheffield: Equinox; 2012, 285–305.

Webster D. Maya Drought and Niche Inheritance. In: Iannone G, ed. The Great Maya Droughts in Cultural Context: Case
Studies in Resilience and Vulnerability. Boulder, CO: University Press of Colorado; 2014, 333–358.

REFERENCES
1. Scarborough VL. The Flow of Power: Ancient Water

Systems and Landscapes. Santa Fe, NM: School of
American Research Press; 2003, 232.

2. Turner V. The center out there: pilgrim’s goal. Hist
Relig 1973, 12:191–230.

3. Ford A. Critical resource control and the rise of the
Classic Period Maya. In: Fedick SL, ed. The managed
mosaic: ancient Maya agriculture and resource use.
Salt Lake City, UT: University of Utah Press; 1996,
297–303.

4. Lucero LJ. The collapse of the Classic Maya: a case for
the role of water control. Am Anthropol 2002,
104:814–826.

5. Scarborough VL. Ecology and ritual: water manage-
ment and the Maya. Latin Am Antiq 1998,
9:135–159.

6. Scarborough VL. Water management in the Southern
Maya Lowlands: an accretive model for the engineered
landscape. Res Econ Anthropol 1993, 7:17–69.

7. Scarborough VL, Dunning NP, Tankersley KB,
Carr C, Weaver E, Grazioso L, Lane B, Jones JG,
Buttles P, Valdez F, et al. Water and sustainable land
use at the ancient tropical city of Tikal, Guatemala.
Proc Natl Acad Sci 2012, 109:12408–12413.

8. Lucero LJ. Water and Ritual: The Rise and Fall of
Classic Maya Rulers. Austin, TX: University of Texas
Press; 2006, 70–75.

9. Douglas PM, Pagani M, Canuto MA, Brenner M,
Hodell DA, Eglinton TI, Curtis JH. Drought,

agricultural adaptation, and sociopolitical collapse in
the Maya Lowlands. Proc Natl Acad Sci 2015,
112:5607–5612.

10. Frappier AB, Pyburn J, Pinkey-Drobnis AD, Wang X,
Corbett DR, Dahlin BH. Two millennia of tropical
cyclone-induced mud layers in a Northern Yucatán
atalagmite: multiple overlapping climatic hazards dur-
ing the Maya Terminal Classic “megadroughts.”. Geo-
phys Res Lett 2014, 41:5148–5157.

11. Kennett DJ, Breitenbach SF, Aquino VV, Asmerom Y,
Awe J, Baldini JU, Bartlein P, Culleton BJ, Ebert C,
Jazwa C, et al. Development and disintegration of
Maya political systems in response to climate change.
Science 2012, 338:788–791.

12. Medina-Elizalde M, Burns SJ, Lea DW, Asmerom Y,
von Gunten L, Polyak V, Vuille M, Karmalkar A.
High resolution stalagmite climate record from the
Yucatán Peninsula spanning the Maya Terminal Clas-
sic Period. Earth Planet Sci Lett 2010, 298:255–262.

13. Lucero LJ, Fletcher R, Coningham R. From “collapse”
to urban diaspora: the transformation of low-density,
dispersed agrarian urbanism. Antiquity 2015,
89:1139–1154.

14. Iannone G, ed. The Great Maya Droughts in Cultural
Context: Case Studies in Resilience and Vulnerability.
Boulder, CO: University Press of Colorado; 2014, 448.

15. Lucero LJ, Gunn JD, Scarborough VL. Climate change
and Classic Maya water management. Water 2011,
3:479–494.

WIREs Water Prolonged droughts, short-term responses, and diaspora

© 2016 Wiley Per iodica ls , Inc.



16. Turner BL, Sabloff JA. Classic period collapse of the
central Maya lowlands: insights about human–
environment relationships for sustainability. Proc Natl
Acad Sci 2012, 109:13908–13914.

17. Schmitter-Soto JJ, Comín FA, Escober-Briones E,
Silveira JH, Alcocer J, Suárez-Morales E. Hydrogeo-
chemical and biological characteristics of cenotes in
the Yucatan Peninsula (SE Mexico). Hydrobiologia
2002, 467:215–228.

18. Hare T, Masson M, Russell B. High-density LiDAR
mapping of the ancient city of Mayapán. Remote Sens
2014, 6:9064–9085.

19. McAnany PA, Negrón TG. Bellicose rulers and clima-
tological peril?: retrofitting twenty-first-century woes
on eight-century Maya society. In: McAnany PA,
Yoffee N, eds. Questioning Collapse: Human Resil-
ience, Ecological Vulnerability, and the Aftermath of
Empire. Cambridge, NY: Cambridge University Press;
2009, 142–175.

20. Moyes H, Awe JJ, Brook GA, Webster JW. The
ancient Maya drought cult: Late Classic cave use in
Belize. Latin Am Antiq 2009, 20:175–206.

21. Kinkella A. Draw of the sacred water: an archaeologi-
cal survey of the Ancient Maya settlement at the Cara
Blanca Pools, Belize. Dissertation, University of Cali-
fornia, Riverside CA, 2009, 126–136.

22. Kinkella A. Return to Pool 1 and reconnaissance at
Pool 20: the 2010 Cara Blanca settlement survey. In:
Lucero LJ, ed. Results of the 2010 Valley of Peace
Archaeology project: Cara Blanca and Yalbac. Report
Submitted to the Institute of Archaeology. Belmopan
City: National Institute of Culture and History;
2011, 53–68.

23. Kinkella A. Chechem at the end of the road: The 2014
Cara Blanca settlement survey (CBSS). In: Lucero LJ,
ed. Results of the 2014 Valley of Peace Archaeology
Project: Underwater and Surface Explorations at Cara
Blanca. Report Submitted to the Institute of Archaeol-
ogy. Belmopan City: National Institute of Culture and
History; 2015, 146–151.

24. Lucero LJ, Fedick SL, Kinkella A, Graebner SM.
Ancient Maya settlement in the Valley of Peace area,
Belize. In: Garber JF, ed. Archaeology of the Upper
Belize River Valley: Half a Century of Maya Research.
Gainsville, FL: University Press of Florida; 2004,
86–102.

25. Lucero LJ, Kinkella A. Pilgrimage to the edge of the
watery underworld: an Ancient Maya water temple at
Cara Blanca, Belize. Cambridge Archaeol J 2015,
25:163–185.

26. Pedley HM. Classification and environmental models
of cool freshwater tufas. Sediment Geology 1990,
68:143–154.

27. Houston S, Brittenham C, Mesick C, Tokovinine A,
Warinner C. Veiled Brightness: A History of Ancient

Maya Color. Austin, TX: University of Texas Press;
2009, 27–28, 30–31, 40.

28. Gifford JC, Sharer RJ, Ball JW, Chase AF, Gifford CA,
Kirkpatrick M, Myer GH. Prehistoric pottery analysis
and the ceramics of Barton Ramie in the Belize Valley.
In: Peabody Museum of Archaeology and Ethnology
Memoirs, vol. 18. Cambridge, MA: Harvard Univer-
sity; 1976, 359.

29. Harrison-Buck E. Materializing identity among the
Terminal Classic Maya: architecture and ceramics in
the Sibun Valley, Belize. Dissertation, Boston Univer-
sity, Boston, MA, 2007.

30. Mock SL. The Northern River Lagoon Site (NRL):
Late to Terminal Classic Maya settlement, saltmaking,
and survival on the Northern Belize coast. Disserta-
tion, University of Texas, Austin, 1994.

31. Tozzer AM. Landa’s Relación de Los cosas de Yuca-
tán. Cambridge, MA: Harvard University; 1941, 151.

32. Vogt EZ. Zinacantan: A Maya Community in the
Highlands of Chiapas. Cambridge, MA: The Belknap
Press of Harvard University Press; 1969, 733.

33. McDonald HG. Pleistocene faunal remains from Cara
Blanca, Belize. In: Lucero LJ, ed. Results of the 2014
Valley of Peace Archaeology Project: Underwater and
Surface Explorations at Cara Blanca. Report Submit-
ted to the Institute of Archaeology. Belmopan City:
National Institute of Culture and History; 2015,
113–124.

34. Lucero LJ. Social integration in the Ancient Maya hin-
terlands: ceramic variability in the Belize River area.
Anthropological Research Papers No. 53. Phoenix,
AZ: Arizona State University, 2001.

35. LeCount L. Like water for chocolate: feasting and
political ritual among the Late Classic Maya at Xunan-
tunich, Belize. Am Anthropol 2001, 103:935–953.

36. Mills B. Performing the feast: visual display and supra-
household commensalism in the Puebloan Southwest.
Am Antiq 2007, 72:210–239.

37. Stross B. Seven ingredients in Mesoamerican ensoul-
ment: dedication and termination in Tenejapa. In:
Mock SB, ed. The Sowing and the Dawning: Termina-
tion, Dedication, and Transformation in the Archaeo-
logical and Ethnographic Record of Mesoamerica.
Albuquerque, NM: University of New Mexico Press;
1998, 31–39.

38. Garber JF. The artifacts. In: Roberston RA,
Freidel DA, eds. Archaeology at Cerros, Belize, Central
America, vol. I. Dallas, TX: Southern Methodist Uni-
versity Press; 1986, 117–126.

39. Larmon J, Nissen Z. Exploratory excavations at Pool
1: structure 3 and the plaza test pit. In: Lucero LJ,
ed. Results of the 2014 Valley of Peace Archaeology
Project: Underwater and Surface Explorations at Cara
Blanca. Report Submitted to the Institute of Archaeol-
ogy. Belmopan City: National Institute of Culture and
History; 2015, 60–75.

Focus Article wires.wiley.com/water

© 2016 Wiley Per iodicals , Inc.



40. Harrison J. Ritual intensification and regional interac-
tion in Terminal Classic Belize: a comparative analysis
of the ceramics of Cara Blanca and Saturday Creek.
Master’s Thesis, University of Illinois at Urbana-
Champaign, Urbana, IL, 2015.

41. Conlon JM, Ehret JJ. Time and space: the preliminary
ceramic analysis for Saturday Creek and Yalbac, Cayo
District, Belize, Central America. In: Lucero LJ,
ed. Results of the 2001 Valley of Peace Archaeology
Project: Saturday Creek and Yalbac. Report Submitted
to the Department of Archaeology. Belmopan City:
Ministry of Tourism and Culture; 2002, 8–20.

42. Thompson JES. Excavations at San Jose, British Hon-
duras. Washington, DC: Carnegie Institution of
Washington Publication No. 506. Carnegie Institu-
tion; 1939.

43. Lindsay C. Culturally modified landscapes from past
to present: Yalbac, Belize. Master’s Thesis, University
of Illinois at Urbana-Champaign, Urbana, IL, 2011.

44. Lucero LJ, Harrison J, Lindsay C. The sacred cenote
and the water temple: Pool 1, Cara Blanca, Belize.
Research Rep Belizean Archaeol 2014, 11:233–243.

45. Gómez-Pompa A. On Maya silviculture. Mex Stud
1987, 3:1–17.

46. Lentz DL, Beaudry-Corbett MP, de Aguilar ML,
Kaplan L. Foodstuffs, forests, fields, and shelter: a
paleoethnobotanical analysis of vessel contents from
the Ceren Site, El Salvador. Latin Am Antiq 1996,
7:247–262.

47. Rico-Gray V, Garcia-Franco JG. The Maya and the
vegetation of the Yucatan Peninsula. J Ethnobiol
1991, 11:135–142.

48. Ford A, Nigh R. Origins of the Maya forest garden:
Maya resource management. J Ethnobiol 2009,
29:213–236.

49. Ford A, Nigh R. The Maya Forest Garden: Eight Mil-
lennia of Sustainable Cultivation of the Tropical
Woodlands. Walnut Creek, CA: Left Coast Press;
2015, 260.

50. Lentz DL, Dunning NP, Scarborough VL, Magee KS,
Thompson KM, Weaver E, Carr C, Terry RE,
Islebe G, Tankersley KB, Grazioso Sierra L, Jones JG,
Buttles P, Valdez F, Ramos Hernandez CE. Forests,
fields, and the edge of sustainability at the ancient
Maya city of Tikal. Proceedings of the National Acad-
emy of Sciences 2014, 111:18513–18518.

51. Ross NJ. Modern tree species composition reflects
Ancient Maya “forest gardens” in Northwest Belize.
Ecol Appl 2001, 21:75–84.

52. Foundation for Latin American Anthropological
Research (FLAAR) (US). Processing Maya incense
[Internet]. Maryland Heights (MO): FLAAR Network,
2008. Available at: http://www.wide-format-printers.
org/FLAAR_report_covers/705193_Prossessing_in-
cense.pdf. Accessed September 15, 2015.

53. Weiss-Krejci E. Allspice as template for the Classic
Maya K’an sign. PARI J 2012, 12:1–6.

54. Zidar C, Elisens W. Sacred giants: depiction of Bomba-
coideae on Maya ceramics in Mexico, Guatemala, and
Belize. Econ Bot 2009, 63:119–129.

55. Fash BW. Iconographic evidence for water manage-
ment and social organization at Copán. In:
Andrews EW, Fash WL, eds. Copán: The History of
an Ancient Maya Kingdom. Santa Fe, NM: School of
American Research; 2005, 103–138.

56. Dowd A. Cosmovision in New World ritual land-
scapes: an introduction. Cambridge Archaeol J 2015,
25:211–218.

57. Woodfill BK, Spenard J, Parker M. Caves, hills, and
caches: the importance of karst landscapes for the Pre-
hispanic and contemporary Maya. In: Feinberg J,
Gao Y, Alexander EC Jr, eds. Caves and Karst Across
Time. Geological Society of America Special Paper
516. Boulder, CO: Geological Society of America;
2015, 516–521.

58. Nissen Z. Queer experiences of sacred space: Ancient
Maya cosmovision and geomantic disorientation. Sen-
ior Honors Thesis, University of Illinois at Urbana-
Champaign, Urbana, IL, 2015.

59. Brady J, Ashmore W. Mountains, caves, water: idea-
tional landscapes of the Ancient Maya. In:
Ashmore W, Bernard Knapp A, eds. Archaeologies of
Landscape; Contemporary Perspectives. Oxford:
Blackwell; 1999, 124–145.

60. Harrison-Buck E, Brouwer Burg M, Willis M,
Walker C, Murata S, Houk B, Gantos A,
Runggaldier A. Drones, mapping, and excavations in
the Middle Belize Valley: research investigations of the
Belize River East Archaeology (BREA) project. Res
Rep Belizean Archaeol 2015, 12:295–304.

WIREs Water Prolonged droughts, short-term responses, and diaspora

© 2016 Wiley Per iodica ls , Inc.

http://www.wide-format-printers.org/FLAAR_report_covers/705193_Prossessing_incense.pdf
http://www.wide-format-printers.org/FLAAR_report_covers/705193_Prossessing_incense.pdf
http://www.wide-format-printers.org/FLAAR_report_covers/705193_Prossessing_incense.pdf

	 Prolonged droughts, short-term responses, and diaspora: the power of water and pilgrimage at the sacred cenotes of Cara Bl...
	INTRODUCTION
	DROUGHTS AND PILGRIMAGE AT CARA BLANCA POOL 1
	ADDITIONAL EVIDENCE FOR POOL 1 AS A PILGRIMAGE AND SACRED SITE
	CONCLUSION
	ACKNOWLEDGMENTS
	Further Reading
	REFERENCES


