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AND INDIGENOUS SUSTAINABILITY IN CENTRAL BELIZE:
INSIGHTS FROM STABLE ISOTOPE AND ZOOARCHAEOLOGICAL

ANALYSES

Yifan Wang and Rachel M. Taylor

This study explores the trends of human-animal interactions and Maya sustainability in the Valley of Peace Archaeology (VOPA)
project area from the Late Preclassic to Postclassic periods (c. 300 BCE-1100 CE) by applying preliminary zooarchaeological and
stable isotopic analyses of fauna from Yalbac, Cara Blanca, Saturday Creek, and surrounding rural house mounds. Evidence shows
that the Maya at Saturday Creek along the Belize River from the 7" century BCE to the 16" century CE, did not appear to degrade
the environment. However, the Maya abandoned Yalbac and Cara Blanca before the Postclassic period (c. 900 CE). The Maya in
this region likely had differential access to animals between commoner and elite households. Among the construction fills are
several different special faunal deposits, including two large cats, a grey fox, and armadillo scutes. Finally, carbon, nitrogen, and
oxygen isotope analyses reflect one deer's access to maize and indicate extended dry seasons with frequent climate variability
during Late and Terminal Classic, which is also supported by other zooarchaeological analyses (c. 600-900 CE).

Introduction

Rooted in the tropical rainforest of the
lowlands, the ancestral Maya shared proximity to
the wildlife and the natural, both in space and in
relationships, by engaging in various interaction
strategies with respect and restraint (Emery and
Brown 2012; Lucero 2018). The ecology of the
southern lowlands has shaped how the Maya
interacted with its non-human inhabitants.
Located in the southern Yucatin Peninsula and
adjacent lowlands in Mexico, Belize, and
Guatemala, the Lowlands span diverse
landscapes, ranging from rugged karst terrain
characterized by rainforest and limestone
formations to low-lying coastal areas dominated
by wetland environments (Marshal 2007).
Characterized by a hot, tropical climate with
marked seasonal variation, the Lowlands include
a five-month dry season with significant
fluctuations and instability in precipitation (Coe
and Houston 2015; Lucero 2006). The porous
limestone karst topography limits the presence of
permanent surface water sources such as rivers
and lakes, making water availability precarious
and leaving local communities heavily reliant on
stable climatic and ecological conditions (Beach
et al. 2009; Scarborough 1993).

Tropical semi-deciduous and swamp
forests provide a wealth of animal resources, as
the lowlands was once called “the land of turkeys
and deer” (Von Hagen 1960). The Maya
interacted with species including mammals such
as deer (white-tailed deer, red brocket), peccaries

(white-lipped and collared peccary), monkeys
(howler monkey, spider monkey), felines (jaguar,
puma, ocelot), armadillos, rabbits, dogs, birds
(turkey, motmot), fishes (catfish), reptiles
(turtles) and many more (Emery 2004, 2010; Pohl
1990; Sharpe and Emery 2015). Hunting became
one of the main subsistence, in addition to
gathering, agriculture, and agroforestry (Emery
and Brown 2012; Lentz et al. 2014; Thompson et
al. 2015).

Indigenous Sustainability and Human-Animal
Interactions

As one of the responses to environmental
challenges, the ancestral Maya shaped profound
ecological knowledge and managed to coexist
with nature and non-human beings, positioning
themselves as equal members within a broader
ecosystem (Lucero 2025). This inclusive Maya
worldview places humans on a level footing with
other ecosystem members (Lucero 2018). The
modern Lacandon Maya believe different types
of subjects inhabit the world, all of them sharing
a common spiritual essence called pixan,
translated as "soul" or "spirit" (Balsanelli 2021).
In the Popol Vuh, the 16th-century K'iche' Maya
origin history, animals, plants, and humans form
a whole, communicating and transforming,
engaged in relations of companionship,
competition, and instinct (Tedlock 1996:67). The
ancestral Maya likely viewed the world as a
“monolithic garden in which humans, plants,
animals, and nature interacted” (Anderson et al.
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Figure 1. Map of Maya Lowlands with VOPA research sites highlighted. Courtesy of VOPA.

2005:121). In the Yucatecan Mayan worldview, that the Maya perspective on sustainability is
humans inhabited the kaah—the “town” or grounded in specific rules, restrictions, practices,
settled space—while supernatural nonhuman and rituals that regulate human behavior in
spirits resided in the k’aash, or “forest” (Hanks relation to non-human spirit agents and the
1990:306-307; Stone 1992). natural resources they safeguard (Balsanelli
The Maya’s close connections with non- 2021; Datta 2013; Fernandez-Llamazares and
human lifeforms have played a central role in Virtanen 2016).  Attributing personhood to
shaping their ecological knowledge, especially in animals requires restrained hunting practices that
managing biodiversity and landscapes—an are ritually justified through forming contracts
approach often described by scholars as between the hunters, the animals, and the entities
“Indigenous Sustainability”, that rooted in the who protect them (Anderson and Tzuc 2005:38).
Indigenous ontology (Datta 2013; Inter-Agency For instance, the Lacandon Maya consider
Support Group on Indigenous Peoples’ Issues, animals as “persons” or “fellow man” (winik)
2014; Johnson et al. 2016; Lucero 2018). I argue (Balsanelli 2021), and usually bring orphaned
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Figure 2. VOPA site Map of Yalbac (left) and Cara Blanca pools highlighting Pool 1 (right). Courtesy of VOPA.

young wild animals, including deer, peccary, or
rabbits, to home and raise them as pets (Anderson
2005:115).  Similarly, contemporary Tz utujil
and Kaqchikel hunters, guided by a belief in
Animal Guardians, perform pre- and post-hunt
rituals to ensure personal safety and hunting
success within sacred landscape features (Emery
and Brown 2012). Contemporary Maya
communities also tolerate pests such as birds and
insects, including ants and mosquitoes, and they
believe that each non-human creature has an
assigned role and requires the right to live
(Anderson 2005:116; Faust 1998:110). This
tolerance contrasts with modern agricultural
practices of the non-Maya in the VOPA area
today, where deer and birds are shot in the fields
as pests.

This  restrained and  respectful
relationship the Maya maintained with nature is
also reflected in their spatial organization and
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landscape = management, including their
interactions with land, forests, animals, water,
and other nonhuman elements. By

acknowledging other living creatures as vital and
limiting the use of natural resources, the Maya
could preserve biodiversity in "unaltered places,"
where land and animals were acknowledged and
ritualized (Brady and Ashmore 1999; Lucero
2018). For example, in Cara Blanca, a water
pilgrimage center in central Belize with 25
natural water bodies, the Maya made minimal
modifications to the landscape around cenotes
beyond the construction of ceremonial structures,
thereby preserving its original habitat (Lucero
2018; Lucero et al. 2004).

However, demonstrating Indigenous
Sustainability in the past is challenging,
particularly when examining the environmental
factors contributing to the 9th-century Lowland
Maya urban center decline and population
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diaspora. Among the various theories proposed
to explain the Classic Maya collapse,
environmental models remain the most
prominent (Aimers 2007; Douglas et al. 2016;
Turner and Sabloff 2012). Paleoclimate and
limnological data provide strong evidence for a
series of megadroughts that coincided with major
sociopolitical shifts in the Maya Lowlands during
the Terminal Classic period (ca. 850-1100 CE)
(Akers et al. 2016; Bhattacharya et al. 2022;
Brenner et al. 2003; Douglas et al. 2015; Gunn et
al. 2002; Medina-Elizalde et al. 2016). Other
environmental models highlight human-induced
ecological degradation, including agricultural
deforestation, soil erosion, and subsistence stress
(Anselmetti et al. 2007, Beach et al. 2006;
Brenner et al. 2002; Roman et al. 2018;
Rosenmeier et al. 2002). A key challenge in this
discourse is disentangling anthropogenic impacts
from natural climatic variation, as environmental
change is shaped by complex interactions among
human and nonhuman agents (Brenner et al.
2002, 2003).

The Valley of Peace Archaeology Project Area

This research combines preliminary
zooarchaeological and stable isotope data from
faunal remains from four sites in Central Belize
within the Valley of Peace Archacology Project
(VOPA) project: Yalbac, Cara Blanca, Saturday
Creek, and agricultural land between Yalbac and
Cara Blanca (see Figures 1, 2, 3). The
archaeological record indicates these sites served
different functions within the region with
occupation histories that cover nearly 1,400
years. The VOPA project, led by Dr. Lisa J.
Lucero, was initiated in 1997 and includes c. 115
square kilometers in central Belize, and includes
sites that date to c. the 7™ century BCE and
(Lucero et al. 2017). All archaeological work
carried out by VOPA researchers was conducted
under permits and approval from the Belize
Institute of Archaeology (IA-NICH) and
landowners.

Yalbac is a medium-sized Maya city
along Yalbac Creek, occupied from around 300
BCE to 900 CE (Lucero 2002) (Figure 2). Like
other southern lowland cities, Yalbac has plazas,
platforms, acropolises, a ball court, and temples,
representing spaces designed for royals, rituals,
and public monumentality (Lucero 2002, 2011).
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Figure 3. VOPA site Map of Saturday Creek (Lucero et al.
2004: Figure 6.2).

Excavations from various contexts (temples, elite
and commoner residential areas, burials) have
uncovered faunal remains of white-tailed deer,
peccaries, domestic dogs, and various shell
species (Taylor 2024). Faunal remains, such as
white-tailed deer and big cats, were found around
temples and acropolis construction fills,
indicating their ceremonial significance in
dedication rituals (Lucero 2002; Otten 2009).

Located to the northeast of Yalbac, Cara
Blanca consists of 25 water bodies (see Figure 2),
including pools and cenotes (karst sinkholes or
caves with accessible groundwater). Several
cenotes near Cara Blanca are also considered
water pilgrimage destinations because of the
presence of nearby ceremonial structures, like the
architecture near Pool 1 (Lucero and Kinkella
2015; Lucero et al. 2016). Contemporary Jaguar
eDNA detected from Pool 1 indicate that wildlife
with significant symbolic importance may have
accessed and received special treatment at
ancestral Maya water temples (Wilcox et al.
2021).

Saturday Creek is a minor center with the
longest occupation history, from 600 BCE to at
least 1500 CE (Conlon and Ehret 2002; Lucero
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Figure 4. Rural area between Yalbac on the south and Cara Blanca on the north, highlighting MF1-22, MF7-5 with artifacts

including shell tinklers and peccary drilled teeth.

2002, 2018). This center was located on the
alluvial plains of the Belize River over an aquifer,
with abundant access to water resources year-
round (Figure 3).  Researchers have not
uncovered any evidence of water or irrigation
systems (Lucero 2006). Saturday Creek consists
of numerous solitary mounds, ritual compounds,
and elite and commoner households (Lucero
2010). A wide variety of faunal remains were
identified at this site, including white-tailed deer,
peccary, fox, domestic dogs, and birds (Taylor
2024:163).

The rural area between Cara Blanca and
Yalbac was excavated as part of VOPA’s salvage
archaeology project (2016, 2020-2024) and
includes the farmsteads, households, and
community buildings of more rural Maya living
on the outskirts of urban centers approximately
from 300 BCE to 1100 CE (Lucero et al. 2017,
2023) (Figure 4). The Spanish Lookout
Community Cooperation (SPLC), a modernized
Mennonite community, purchased properties
from the previous owner, a sustainable logging
company, Yalbac Ranch, in 2014 after hurricanes
and wildfires damaged the forest and has been
systematically deforesting these lands for
agriculture. Based on 2016, 2022, and 2024
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salvage excavations in deforested fields, the
entire area included Maya farmsteads, commoner
and elite households, and public ceremonial sites
(Lucero et al. 2023). Even though with limited
faunal remains recovered, we can discern some
preliminary human-animal interactions. During
the 2024 field season in the MF7 field site (north
of Yalbac and south of MF1 field), we uncovered
significant quantities of marine (n=23) and
freshwater shells (n=81) within ceremonial and
burial contexts in platformed mounds (Figure 4)
(Wang et al. n.d.). These finds, including burnt
Caribbean crown conch shells from the central
plaza in the platformed mound MF7-1 and six
drilled shell tinkers positioned near the skull from
Burial 6 in the platformed mound MF 7-5,
indicate a distinctive preference for shell use
within this ancestral neighborhood. In addition,
we recovered five modified, polished peccary
canines (one with a drilled hole) in Burial 12
under at MF7-5, most likely as funerary
ornaments (see Figure 4).

Faunal Analysis

Rachel Taylor analyzed over 1260 faunal
skeletal fragments from the presented four sites
within the VOPA region, an assemblage that has
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been accumulating since 1997 (Taylor 2024).
Her doctoral dissertation assessed local
biodiversity and forest health by analyzing faunal
remains over time. Overall, these assemblages
indicate that the ancestral Maya used a variety of
species in different social, ritual, and domestic
activities throughout their long occupation
histories. Additionally, environmental patterning
suggests that occupations continued relatively
uninterrupted in some areas, while other areas of
the lowlands experienced major political and
environmental  shifts, causing  dramatic
population changes and movements. Notably,
species richness increased between the Late and
Terminal Classic periods at Saturday Creek, and
faunal patterning largely suggests that this site did
not succumb to traditional collapse narratives
because of the water availability. Its position on
a riverbank likely contributed to this increase in
species richness and allowed for continuous
occupation through Spanish contact (Emery
2003; Lentz et al. 2018). Conversely, based on
the faunal assemblages and general lack of
Postclassic artifacts, the Maya at Yalbac seem to
have experienced a rapid decline in line with
other collapsing Maya polities during the
Terminal Classic (Haneburg 2011).

Preliminary analysis indicates that the
Maya at Saturday Creek also appeared to have
differential access to animals, though this
patterning needs to be explored more deeply.
Commoner households had the highest species
richness, while ceremonial structures had the
lowest species richness. At first glance, this may
seem counterintuitive (e.g., Somerville et al.
2013), as elites are generally perceived to live in
abundance and have greater overall access to
resources. However, it is just as likely that the
elite Maya at Saturday Creek had access to larger
and better cuts of meat than commoners and the
less wealthy households had to supplement their
diet with smaller animal species like rabbits,
increasing the species diversity in those
assemblages. Additionally, there may be fewer
domestic debris within elite households as others
may have done activities like cooking outside of
the main living space (Sheets 2000; Smith 1987;
Turkon 2004, etc).

Faunal assemblages at Saturday Creek
also reflect more domestic and family-level ritual
use of animals than the larger, site-wide ritual
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Figure 5. Armadillo scutes found at Cara Blanca Pool 1
(Taylor 2024: Figure 7.17).

activities seen at Yalbac. SC-85, a commoner
household at Saturday Creek, exhibits multiple
instances of this household-level ritual involving
the deposition of ceramic and faunal remains,
including white-tailed deer, eastern-cocktail
rabbits, raccoon, birds, and bony fishes (Lucero
2008, 2010; Taylor 2024). These activities reflect
the small-scale recreation of the cosmos the Maya
existed within, including representations of the
upper and underworlds as well as the natural
world around them (Lucero 2010).

At Yalbac and Cara Blanca, rituals appear
to be on a much larger scale. Researchers at Pool
1 Structure 1 (a water temple) of Cara Blanca
recovered armadillo scutes (Figure 5); armadillos
in Maya worldview are linked to human and
agricultural fertility and procreation (Newman
and Rossi 2023). The Maya buried the shells and
scutes in fields, and women in the immediate
postpartum period were discouraged from
consuming armadillo meat because of its
connection to fertility. This association is likely
because armadillos can reproduce rapidly and dig
burrows into the fertile earth (Cordry 1980).
There is not much direct evidence that the Maya
associated water specifically with fertility,
suggesting that perhaps the rituals occurring at
Pool 1 Structure 1 were not exclusive to water-
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Figure 6. Jaguar and ocelot dedicatory deposit at 94E22N-
14 in Yalbac (Lucero 2003: Figure 2.8)

Figure 7. Grey fox teeth found at Burial 145 in Yalbac
Structure 3C

associated rituals. Rather, the Late/Terminal
Classic Maya engaged with rituals both to bring
water and agricultural fertility to a likely
diminishing landscape.

A deposit at Yalbac at the base of the
steps up to an elite residence outside of the site's
main core contained the remains of two large
cats: the jaguar (Panthera onca) and ocelot
(Leopardus pardalis) (Figure 6). Preliminary
ceramic analysis suggests the Maya built the
entire structure rapidly in the Late Classic period
(Lucero 2004). Jaguar and ocelot differ mostly in
size and face shape, though their spotted coats are
remarkably similar. In Maya iconography and
worldview, jaguars are often associated with
images of power and used to symbolize qualities
like strength, fierceness, and valor (Saunders
1994). Comparatively, ocelots have little
associations in Maya iconography. In Mayan
languages, animals can be classified by their
means of locomotion or position rather than other
physical characteristics (Newman and Rossi
2023). Perhaps the Maya for ocelot and jaguar,
in the same way the Aztecs had a singular name
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between them, did not have any meaningful
distinctions between the two species (Bassett
2018).

At Structure 3C at Yalbac, a small yet
substantial building thought to have been either a
semi-public ritual space and/or an area to prepare
feasts, researchers recovered remains including
teeth and long bones of a grey fox (Urocyon
cinereoargenteus) among a human burial
(Olszewski 2011) (Figure 7). Grey foxes were
hunted for food, but very infrequently; typically,
when recovered from ancestral Maya sites, they
are found in ritual areas, though historically are
rare in Maya stories (Newman and Rossi 2023).
Instead, they and their barks are considered bad
omens for death, disease, or injury and are often
depicted as malevolent way spirits (Newman and
Rossi 2023). This fox, recovered from a human
burial dating to the Late to Terminal Classic
period in a ceremonial structure, like Structure
3C, could reflect the ill-fate of the site as it
collapsed into the Postclassic. Perhaps this burial
and deposit was an attempt to turn a bad omen
into something good, an act which ultimately
failed, and Yalbac was eventually abandoned
(Figure 7).

Zooarchaeological Isotope Analysis and
Animals as Environmental Proxies

Isotopic analysis of faunal remains is
used to infer the nature of human-animal
interaction, paleo-environment, and biotic
stability within the ecosystem near human
settlements (Emery et al. 2000; Land et al. 1980).
This method has been widely applied in other
Maya lowland areas and indicates that the Maya
exerted only modest influences on biodiversity,
forest, and ecosystem, even during the Late
Classic period characterized by high population
densities (Emery et al. 2000; Emery and Thornton
2012; Lentz et al. 2022; White et al. 2004). It is
a valuable proxy for assessing habitat destruction
and forest health that can be applied in the Valley
of Peace sites in Central Belize.

Stable carbon '*C and nitrogen "N are
vital indicators of dietary structure and food
sources (Ambrose 1993). Due to different
pathways of photosynthesis, plants are divided
into C;, C4, and CAM types (O'Leary 1981,
Schwarcz and Schoeninger 1991). Differences in
carbon isotope ratios, expressed as & '°C ratios,



Exploring Environment-Human-Animal Relationships in Central Belize

207
@ White-tailed Deer
‘i B White-lipped Peccary
154 (©
>
»
(%)
5 ‘
o
g
= carnivore
4 ‘©
w 10 ©
w0 L
e .
- carnivore
Wnlvore’. ﬁ
AEC98 . .
5 4 AEC100
herbivore /
AEC96 MANINE W‘
c3 ca
C3 increasing marine/C4 component
n L] ] , ) 1
-28 -24 -20 6” c -16 -12 -8

Figure 8. 3'3C and 5'°N ratios of deer and peccary samples from Saturday Creck among various dietary sources.

reflect variations in the relative inputs of different
plant resources. Common Cj plants in ancient
Maya were beans, squash, and most of the
tropical wild plants, while one of the most
common C; plants in this region would be maize
(Webb et al. 2007). The proportions of C4 plants
consumed by animals can be used to investigate
Maya interactions with wildlife by assessing how
accessible maize agriculture to different species
(Emery et al. 2000). Nitrogen isotope values
reflect the trophic levels of the food that
organisms consume. Typically, animals have
higher N values than plants; marine resources
have higher nitrogen values than interior
mammals, and there are many more trophic levels
in aquatic environments (Ambrose 1991, 1993).
Oxygen-stable  isotopic  signatures
preserved in herbivore's enamel record the
isotopic composition of the water ingested by the
animal during the period of tooth formation,
which mirrors the seasonality in the amount of
rainfall and humidity levels in their habitat
(Emery and Thornton 2008). 8'30 ratios of body
tissues reflect those of ingested water, including
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surface water in streams, springs, lakes, rainwater
(meteoric water and groundwater), and foods
(Luz and Kolodny 1985). Thus, 8'3%0 of animal
tissues can be used to assess ancient forest health
and reconstruct paleo-local climate in this study
by recording canopy density and seasonal
precipitation (Larmon et al. 2019). The oxygen
values mirror the seasonal changes in the amount
of rainfall and humidity levels in the environment
frequented by herbivores. In tropical regions like
Belize, high O'® values represent dry seasons
with less rainfall and more evaporations; lower
O™ values represent wet seasons with more
rainfall and less evaporations (Longinelli 1984).

Materials and methods

The first author conducted preliminary
carbon, nitrogen, and oxygen stable isotope
research in the Environmental Stable Isotope
Laboratory of the Department of Anthropology at
the University of Illinois and the Stable Isotope
Laboratory at the Illinois State Geological
Survey. We extracted 18 dental and bone samples
from three white-tailed deer and two white-lipped
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Figure 9. '80 and §'3C ratios of the third molar white-tailed deer sample from Saturday Creek.

peccaries from  Saturday Creek dating
stratigraphically back from the Late Preclassic to
the Late Classic (c. 300 BCE-900 CE). We
selected dense long bone shafts for collagen and
apatite analysis. For the analysis of enamel
apatite carbonate, we extracted a series of
horizontal bands from the dental enamel,
spanning from the top to the bottom of the crown
across the full enamel layer. We adhered to
standardized treatment protocols for bone
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collagen, bone apatite, and enamel apatite,
utilizing a Kiel I'V carbonate device connected to
a Delta 5 XL for apatite analysis and a Carlo-Erba
NC2500 for collagen (Ambrose 1990).

Preliminary Isotopic Results

Bone carbon and nitrogen results indicate
that most of the sampled white-tailed deer and
white-lipped peccary have lower C" and N'
ratios, and therefore likely consumed primarily
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Figure 10. 5'3C and 6'%0 ratios of the white-lipped peccary second and the third molar samples from Saturday Creek.

Cs wild plants such as tree leaves and shrubs
(Figure 8). However, one deer with higher
isotope ratios (3'*C= -19.8 %o; 6'°N= 7.16 %o)
may related to artificial feeding practices with
high-protein food and some access to C4 plants
(likely maize). These isotopic signatures suggest
the presence of maize agriculture in Saturday
Creek during the Early Classic and farmers
allowed wild deer to consume products in their
agricultural fields.

The carbon and oxygen isotope
signatures of deer and peccary dental samples
reveal seasonality and climate patterns at the
periods when the teeth were formed. The white-
tailed deer's third molar sample with increasing
8'%0 ratios in sequence reflects a drier season
with less rainfall and/or higher temperature
during the third molar formation period in the
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Late Preclassic (c. 100 CE-250 CE). Based on
North American white-tailed deer teeth eruption
and replacement patterns, the third molar
mineralizes in the 5% month and finishes in the
10™ month after birth (Gee et al. 2002; Guynn et
al. 2020; Severinghaus 1949). In tropical areas
with pronounced dry and wet seasons, fawning
often peaks during the late dry season or early wet
season, likely to take advantage of improved food
availability following the rainy season, which
aids in fawn survival (Fuller et al.2020). This is
likely that this deer once lived through a drying
period for at least five months in the Late
Preclassic.

Correlated with the rising 8'*O ratios, the
8"3C values of the same sample decrease over a
five-month period (Figure 9), this pattern likely
represents the transition of deer's dietary patterns,



as deer typically adapt their diet based on
seasonal availability of resources (Lashley and
Harper 2012). As opportunistic herbivores, deer
tend to consume Cs plants and tree leaves with
lower 8'3C ratios instead of Cy4 tropical grass
during the dry season when grasses are less
abundant and palatable.

The 5'%0 ratios from the peccary second
and third molars show more interesting climate
patterns in the Late Classic (c. 600 CE-900 CE).
The 680 isotope values in the second molar first
decrease (from -2.81%o to -3.68%o), then fluctuate
and slightly increase, while the values in the third
molar increase from the lowest levels of -4.03%o
to -3.11%o (shown in Figure 10). This reflects
seasonal climate changes and frequent
fluctuations: from dry to wet when the second
molar erupts and then back to a drier period by
the time the third molar erupts. White-lipped
peccary usually takes 12 consecutive months for
the second and third molars to be fully
mineralized from the 6th to the 18th months after
birth (Margarido et al. 2007). Thus, this peccary
from Saturday Creek most likely experienced
longer drying periods and frequent climate
fluctuations in 12 months in the Late Classic
period.

Conclusions

Overall, the zooarchaeological evidence
from four sites in the VOPA area reveals the
Maya's use of diverse animal species for social,
ritual, and domestic purposes. Species richness
at Saturday Creek increased between the Late and
Terminal Classic periods, likely supported by its
riverbank  location,  allowing  continued
occupation even as other Maya sites faced
political collapse and an urban diaspora. In
contrast, Yalbac showed signs of decline during
the Terminal Classic, aligning with broader
regional abandonment trends. This analysis
provides insights into local biodiversity, forest
health, and site-specific  responses to
environmental and political shifts.

Preliminary isotopic evidence from
Saturday Creek reveals different degrees of
interaction between humans and deer through
carbon and nitrogen isotope analysis of animal
diets. Oxygen isotope values from deer and
peccary enamel highlight at least five months of
drying periods in the Terminal Preclassic and
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longer drying seasons with intense climate
swings in the Late Classic. The isotope results
align with paleoclimatological findings in
northern Yucatan and southern Belize of the first
megadrought occurred in the last century of the
Late Preclassic (c.150-250 CE), and more
dramatic climate changes soon after the Late-
Terminal Classic (c. 700-1000 CE), during the
time marked by political decline in the southern
area (Beach et al. 2016; Douglas et al. 2015;
Hoggarth et al. 2017; Kennett et al. 2012; Prufer
et al. 2022).

Despite these challenges, evidence
suggests that the Maya at Saturday Creek
maintained a balanced approach to land use,
indicated by differential access to animals and
sustainable land management practices, such as
allowing deer access to maize fields. However,
the prolonged droughts likely pressured
settlements, potentially contributing to the
abandonment of nearby sites like Yalbac and Cara
Blanca before the Postclassic period. These
isotopic data provide a more nuanced view of the
Maya's resilience and adaptation strategies,
underscoring  their ability to maintain
environmental stability and sustainably coexist
with wildlife over centuries, even amid
fluctuating climate conditions.
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