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ABSTRACT OF THE DISSERTATION

Maya Animal Utilization in a Growing City:
Vertebrate Exploitation at

Caracol, Belize

by

Wendy Giddens Teeter
Doctor of Philosophy in Anthropology
University of California, Los Angeles, 2001
Professor Richard M. Leventhal, Chair

This research utilizes faunal analysis to explore how population growth affected
the environment, subsistence practices and ceremonial behavior at the Maya site of
Caracol, Belize and the greater Maya area. Caracol was chosen for this study for many
reasons, including its continuous occupation from around 600 B.C. to 300 B.C. (Middle
Preclassic) depending on the area of the city, to about A.D. 1000 (Early Postclassic) and
the intensive archaeological excavation which has produced a diverse and large faunal
assemblage. Most notably Caracol developed from a small village to a large Classic
Maya city with a population of over 100,000 people, necessitating a complex

infrastructure to meet the subsistence needs of its residents. To meet the food
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requirements at Caracol agricultural terraces were integrated in all parts of the city, even
within the center of town. What remains unanswered is how meat was supplied to the
over 100,000 people, especially as the forests were cleared for new homes. The Maya
may have traveled farther, imported meat, or relied on the commensal animals that
tolerate a more urban environment, such as raccoons, opossums, and rodents. Resource
availability may also have necessitated a change in the way in which animals were used
for ceremonial activities (from public festivals to household offerings to ancestors) at the
site. Faunal remains have been collected from trash deposits, living surfaces, burials, and
caches throughout Caracol and represent a diverse population that inhabited all areas of
the city. In this analysis emphasis is placed on the Late Preclassic and Late Classic (A.D.
600-900) Periods because these eras embody the beginning and culmination of the
development of Classic Maya society. It is at these periods that the greatest change
and/or stress on resources should be evident and the Maya would have to address these
situations. Previous ethnographic and archaeological research from the Maya area is

reviewed to help interpret the Caracol data and understand Maya resource use strategies.
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Chapter 1

The Maya and Animals: An Introduction

This research utilizes faunal analysis to explore how population growth affected
the environment, subsistence practices and ceremonial behavior at the Maya site of
Caracol, Belize. Caracol was chosen for this study for many reasons, including its
continuous occupation from around 600 B.C. to 300 B.C. (Middle Preclassic) depending
on the area of the city, to about A.D. 1000 (Early Postclassic) and the intensive
archacological excavation which has produced a diverse and large faunal assemblage.
Most notably Caracol developed from a small village to a large Classic Maya city with a
population of over 100,000 people, necessitating a complex infrastructure to meet the
subsistence needs of its residents. To meet the food requirements at Caracol agricultural
terraces were integrated in all parts of the city, even within the center of town. What
remains unanswered is how meat was supplied to the over 100,000 people, especially as
the forests were cleared for new homes. The Maya may have traveled farther, imported
meat, or relied on the commensal animals that tolerate a more urban environment, such as
raccoons, opossums, and rodents. Resource availability may also have necessitated a
change in the way in which animals were used for ceremonial activities (from public
festivals to household offerings to ancestors) at the site. Faunal remains have been
collected from trash deposits, living surfaces, burials, and caches throughout Caracol and

represent a diverse population that inhabited all areas of the city. In this analysis, and as



much as the data permit, emphasis is placed on the Late Preclassic and Late Classic (A.D.
600-900) Periods because these eras embody the beginning and culmination of the
development of Classic Maya society. It is at these periods that the greatest change
and/or stress on resources should be evident and the Maya would have to address these

situations.

A Brief Maya History

Before we can look more particularly at Caracol and the broader questions being
asked, we must understand the greater arena in which the city interacted. Therefore a
review of the lowland Maya is undertaken in this section to provide a cultural context in
time and space.

The easiest way to define the Maya is to point out three different references
mentioned in the new encyclopedia on ancient Mexico and Central America (Evans and
Webster 2001). This book defines the word Maya as referring to a group of people that
speak Mayan, “a family of thirty closely related languages and dialects” which occupy
the Mexican southeastern highlands east through the Yucatan and south, all of Guatemala
and Belize, and some of the western highlands of Honduras and El Salvador (ibid.:424).
In total, approximately 324,000 square kilometers make up this cultural area, divided by
gross cultural traditions into the Highland and Lowland Maya regions (ibid.). This study
focuses on the Lowland Maya, which culturally emerge sometime during the Preclassic
time periods. An early farming culture thought to be Mayan speakers dating to the Early

Preclassic (2500-1000 B.C.) is distributed in small pockets around the Lowland areas,



possibly the margins of low-lying wetlands where drought protection existed (Ashmore
1981; Harrison and Tumer 1978; Webster 2001:427). Population continued to increase
throughout the Lowlands during the Middle Preclassic (1000-400 B.C.) and Late
Preclassic (400 B.C.- A.D. 250) with more political hierarchy and complexity
demonstrated in monumental architecture, stone monuments, and early writing, especially
at the cities of Nakbe, El Mirador, and Cerros. These developments were likely
influenced by Olmec traditions in the Veracruz, Mexico region and Highland Maya areas
(Sharer 1994; Adams 1991; Webster 2001:427-428).

The Classic Period is divided into Early, Late, and Terminal periods. The Early
Classic (A.D. 250-600) is marked by the virtual abandonment of many Preclassic centers
such as Nakbe and El Mirador and the rise of places such as Tikal and Copan. Tikal has
the first stela with an engraved Maya long count date of A.D. 292, showing the use of
calendrics and hieroglyphic writing. Since the inscription was dedicated to a king it also
establishes the marking of a royal lineage and hereditary positions of authority. Although
long distance trade routes existed during the Late Preclassic, they were exploited more
fully in the Classic period (Sharer 1994; Culbert 1991; Webster 2001:428). These routes
provided rich exotic goods for elite consumption from places including Teotihuacan,
Pacific Coastal cultures, and the Maya Highlands as well as allowing the standardization
of writing and culture throughout the Lowlands (ibid).

The Late Classic (A.D. 600-800) was once marked at the beginning by a hiatus in
elite activity witnessed mostly at Tikal. Research has suggested that this hiccup in

activity was due to a Caracol victory over Tikal that halted royal displays of power (A.



Chase and D. Chase 1989). More broadly, Webster (2001:428) characterized this period
as a maturity for Maya society where cities reached their height of power and prestige,
especially during the eighth century. Many cities continued to develop throughout the
Lowlands with individual emblem glyphs (interpreted as hieroglyphic names for the city
or region), each jockeying with their neighbor for political and economic power and
tribute (A. Chase 1991; Demarest 1993; Fash 1991; Freidel 1986). Inscriptions on
monumental art and architecture recorded marriage exchanges, military alliances and
exploits, demonstrating the importance of these events at least among the elite. While the
art and architecture is elaborate and sophisticated in design and substance, the emphasis
in most artistic depictions is warfare and ritual sacrifice to their gods and ancestors for
legitimacy and favor. This peak of societal and cultural development seems to have
come with a price— overpopulation and resource scarcity that likely caused the downfall
of many large Maya cities (Fash 1994; Sharer 1994).

The final Classic period is the Terminal Classic (A.D. 800-1000). This time
marks the end of Classic Maya society, with the cessation of large public works including
monument erection, the final stela dating to A.D. 909 at Tonina in Chiapas. Many cities
were abandoned while others gradually dwindled in population. Although most of the
southern Lowland areas suffered this decline, the Yucatan reached its peak in power and
prosperity, especially at Chichen Itza, Dzibilchaltun, and Mayapan (Sharer 1994). The
depopulation of Classic Maya centers necessitated people to move to new areas, some of
which went northward to the Yucatan where these cities offered opportunity. Others

settled in smaller more dispersed communities throughout the Lowlands where resources



were available. While the cause of the collapse of Classic Maya society is still debated,
most researchers tend to stay away from mono-causal explanations and instead focus on
individual cities and creation of an imbalance of power, warfare, and resources (e.g.
deforestation, soil erosion, climate change, drought) that ultimately led to a city’s demise
(Fash 1994; Adams 1973; Gill 2000; deMenocal 2001).

The Early Postclassic (A.D. 1000-1250) and Late Postclassic (A.D. 1250-1500)
Maya society is most realized in the Yucatan Peninsula and specifically on the Early
Postclassic center of Chichen Itza, which was overthrown in the thirteenth century and
replaced by Mayapan. Mayapan succumbed to factional strife about A.D. 1450 (Webster
2001:430). The Postclassic is marked by the creation of powerful regional centers that
consolidated its influence through commerce, alliances, group migrations, and military
conquests, similar to but more successful than that practiced by cities in the Classic
Period. The success of Chichen Itza and Mayapan is indicated with continued population
increases. According to contemporaneous Spanish sources 600,000 to a million people
lived in the Yucatan alone. The arrival of Europeans and the Spanish conquest of
Mesoamerica disrupted this societal and cultural evolution of the Maya (ibid.).

In following chapters more complete details will be given about how the lowland
Maya coped with the development of complex society as well as research that explores
subsistence and ceremonial practices, especially in how they involve animals. Before
this, a similar historical review will be given for Caracol to present what is currently

understood about the development of this great city.



The Caracol Maya

Located within the eastern foothills of the Maya Mountains on the Vaca Pleteau,
Caracol is approximately 500 m above sea level (Figure 1.1). Named “Caracol” because
of the winding road that traversed the hilly terrain into the site, the epicenter is situated
on a high pleateau that falls away into a deep valley to the northwest and rises into hills to
the southeast (A. Chase and D. Chase 1987:1). The environment today is moist
subtropical forest within the Peten Biotic Province and has changed little since the Late
Pleistocene (Miller and Miller 1994:18). The nearest permanent body of water to the
epicenter is the Macal River, located 15 km away by air. To overcome the lack of
permanent water in the region, the Maya constructed many reservoirs that took advantage
of the large amount of yearly rainfall. Some of these reservoirs still hold water and
provide the majority of water supplied to the archaeological project housed at the site (A.
Chase and D. Chase 1987).

The reasoning for locating the city on the plateau is complex. Hard stone and
copal are plentiful in the region and the plateau offers a natural defense against attacks.
However, there is also the lack of permanent water and no navigable river nearby to
transport goods; the Macal flows too rapidly. Arlen and Diane Chase (1987:2) believe
that the site may have been located upon an old portage route.

Whatever the particular reasons for placing Caracol in its location, the Vaca
Plateau was home to many similarly sized villages during the Middle Preclassic. The
earliest known habitation in the epicenter is at 300 B.C. at A6, while in the plaza group

“Veracruz” dating starts at 600 B.C. Life continued in these independent villages in the



Figure 1.1. Map showing the location of Carscol aad other nearby Classic Periods sites (from A.
Chase and D. Chase 1987: Figure 1).

Early Classic. Within the Caracol epicenter, by A.D. 70 Structure A6 and much of the
ceremonial plaza (Group A) was built following an E group layout, possibly to enhance
astronomical viewing and found in many Early Classic centers (A. Chase and D. Chase
19955), while other elite residences were also constructed. Caana, Maya for “Sky
House,” is a massive platform with temples, palaces, and other buildings, which was
erected during the second century. Dedicatory offerings during the Early Classic indicate

the city was well integrated into the general lowland Maya ritual system and had full



access to exotic trade items such as jadeite and spondylus shell (A. Chase and D. Chase
19945: 2).

While large architecture and monuments, which require an ability to support
specialists and mobilize people, attest to a prominent city with a powerful ruler,
indications are that the city was subservient to Tikal, paying tribute during the Early
Classic Period. Arlen Chase (personal communication, 2001) feels that Lord Water
(Yahaw Te K’inich), an Early Classic ruler who took the throne in A.D. 553, instigated
several “events” to gain Caracol’s independence. In A.D. 562 a “Star Wars” event was
successful and ushered in a florescence at Caracol, while ending Tikal’s domination of
the region for at least a hundred years (A. Chase and D. Chase 1989).

After Caracol’s success inhabitants from outlying regions (based on the material
culture) flocked into the city possibly looking for prosperity. The city doubled in size
within a few decades and leaders developed a plan to integrate agricultural terraces
around housemound plazas and built eleven causeways that radiated out of the epicenter
to link all parts of the city (A. Chase and D. Chase 1998). The city’s layout allowed
people to move more easily, but also brought the majority of people through the epicenter
where leaders could have maintained control over the distribution of goods. As the city
continued to grow outwards from the center, smaller independent villages found
themselves subsumed and incorporated into the greater Caracol polity (A. Chase and D.
Chase 1996). They became regional administrative centers where outlying citizens likely
paid their tribute. While these changes brought efficiency to Caracol administration,

trying to control a major city like Tikal sixty miles away was too daunting. Possibly to



better manage Tikal, Lord Kan II began a series of battles between A.D. 626-636,
conquering Naranjo, a city located about half way between Tikal and Caracol (ibid.).
Caracol continued to grow and prosper reaching its height of power during this time. The
city approximately 177 km? and had a population of more than 115,000 people (A. Chase
and D. Chase 1994:5).

However, Tikal and Naranjo was not be dominated for long and by A.D. 680
Naranjo regained its independence from Lord Smoke Skull. Although not at its height,
Caracol still played a significant role in the Lowlands. The city continued to instigate
warfare and take royal captives from neighboring centers including Tikal, Ucanal and
Ixkun during the eighth and ninth centuries. To revitalize the city, Caana, the largest
structure in the city, was rebuilt and several monuments indicating Caracol successes
were erected. The last monument was recorded in A.D. 859 on Stela 10 (A. Chase and D.
Chase 1989).

Burmed floors and artifacts throughout the epicenter suggest an abrupt
abandonment in A.D. 895 of the city center. Reasons for the burning are not fully
understood. One proposed reason was that depletion of primary forest growth would
have eventually caused large wild game to migrate to areas where food was more readily
available (A. Chase and D. Chase 1994:6; Lee 1996:413; Miller and Miller 1994:12).
Another proposal is that a period of drought hit the lowlands during this period and the
large centers could no longer supply enough food for its citizens (Gill 2000). In any
event, with the center empty perhaps 25% of the plaza groups in the core continued to be

occupied at least for a few decades. Within the epicenter only the A group continued to



be visited, likely as a pilgrimage site with short-term camping during through the Early

Postclassic (until around A.D. 1100) (D. Chase and A. Chase 2000).

Roadmap to Research

With these brief overviews for the research area presented we can now proceed to
delve into the data. This research will look at how faunal remains reveal more details
into the development of Caracol, especially the strategies chosen to feed the citizens and
distribute goods and services. This journey begins with Chapter 2, which will provide the
theoretical foundation for how the research will interpret information from the faunal
material. How to recognize archaeological evidence needed to show adaptive strategies
is also presented. Chapter 3 presents the history of zooarchaeological work in
Mesoamerica, the Maya, and at Caracol. It will show how the development of this type
of analysis has come in understanding animal roles in subsistence and ceremonial
activities. To follow this, chapter 4 looks at the tools and methodology zooarchaeology
uses in understanding the data and analyzing the results and what precautions must be
considered.

Chapters five through ten go through each animal class (fish, amphibians, reptiles,
birds and mammals) reviewing the data discovered at Caracol and comparing the results
with habitation information. The material is examined by subsistence and ceremonial
contexts with comparison to the archaeological and ethnographic evidence from around
the Maya lowlands. Chapter 11 looks specifically at worked bone regardless of species

identification, to delve into the techniques of bone working and the development of bone
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workshops and specialists. A typology of artifacts produced is also provided. Chapter 12
summarizes the findings for subsistence -use of animals and the ceremonial roles with
which they were involved. Results of each will be compared against what other artifact
classes have contributed to the knowledge of Caracol and Maya habits. It will conclude

the research and provide a look at future considerations.



Chapter 2

Social Organization and Resource Mobilization

This research explores changes in animal utilization with regard to subsistence
strategies and ceremonial roles as Caracol developed from a relatively small city in the
Late Preclassic to a huge Late Classic urban society that greatly affected the surrounding
natural landscape. Attention focuses on the variability in animal use between socio-
economically diverse residential groups as opposed to those in the elite urban core of
Caracol as the population grew. This chapter looks to cultural ecology as a theoretical
foundation for explaining how society with increasing population growth affected animal
utilization specifically through technological innovation, social organization, and

subsistence intensification.

Cultural Ecology

Cultural ecology is the study of the dynamic interaction between human society
and its environment. In brief, it sees the culture of a given people as a subsystem in
interaction with other subsystems, the biological and physical environments (Sanders and
Price 1968:71; Polgar 1975). Culture is externally regulated by means of adaptation to its
environment (Sharer and Ashmore 1987: chapter 18; Bennett 1975). Early researchers in
this field concluded that there are unlimited possibilities but limited probabilities in the
way people will adapt to the environment (White 1949; Steward 1955; Childe 1951;

Clark 1960).
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Population growth and size can be seen as measurable in the overall cultural
ecological system. Adaptive success will result in greater population density (Sanders
and Price 1968: 214). This need for constant adaptation is because human needs, as
Childe (1951) observed, are not fixed quantities. They depend upon the environment and
upon culture, neither of which is fixed or static. Two positions can be used to explain a
society's adaptation to population growth. One system may contain ‘positive’ feedback
mechanisms. For example, new technology may create more abundant food, resulting in
an increase in population. Changes in the social or ideational system accommodate the
population growth, which could allow for more efficient food distribution or expansion
via conquest or colonization to open new areas for food production; these changes would
result in further population growth, placing new stress on technology to increase food
supply, and so forth (Sharer and Ashmore 1987: 534; Boserup 1965; Wittfogel 1955).

Another system maintains equilibrium through "negative" feedback mechanisms.
This includes population control methods (birth control, warfare), migration, and social
fission (communities breaking into smaller or more dispersed units). Famine and disease
also contribute to this system as mechanisms from the environment (Sharer and Ashmore
1987: 534).

Early applications of cultural ecology tried to find either singular change (a prime
mover) or look for larger subsystems that would most directly be involved in adaptation
for basic processes of cultural change (ibid.). Prime movers hold that some things are
universal or regular to society, while “multivariate” strategies believe that although the

basic structure of society is the same, responses are unique to each culture. These models
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allow for "maladaptive behavior," behavior that can only be explained by reference to the
dominance of a small group's interests during critical periods of cultural evolution
(Conrad and Demarest 1984: 198).

During the late 1960s and early 1970s research models focused on population
pressure as a prime mover in the development of complex society (Boserup 1965; Hamer
1970; Carniero 1970; Webster 1975; Sanders and Price 1968; Smith and Young 1972;
Cohen 1975; Polgar 1975; Sanders and Murdy 1982). For instance, Ester Boserup (1965)
proposed that as a population increases over time, a decrease in the amount of available
land would increase societal complexity and intensify the use of environmental resources.
More specifically, local animal and environmental resources would become too burdened
with increasing population and require more administrative efficiencies to survive.
Boserup’s model forms a similar foundation for other developmental explanations for
societal complexity. William Sanders and Barbara Price in their book, Mesoamerica:
The Evolution of a Civilization (1968) saw population growth, cooperation, aﬁd
competition as causal factors for complexity, while Robert Carniero (1970) focused on
environmental boundaries creating population pressure that necessitated societal
complexity. Kurjack and Garza T. (1981) applied Camiero’s circumscription model in
the Maya lowlands to show that the growth of cities and human populations during the
Preclassic was due to social or ecological boundaries, which led to the nucleation of large
numbers of peoples into an urban center. David Webster (1977) centered on the
environmental constraints leading to increased raiding and warfare, which in tumn,

necessitated organization and centralization. His model sees competition over scarce
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resources from ever growing populations as a causal factor for elite to gain power and
keep it, through successfully increasing land and goods. Finally, Malcolm Webb (1973)
presents economic exchange systems as focal to the development of complex society.
Although each model is unique, they all use cultural ecology to show that striving for
equilibrium between the different subsystems will be thé goal of a successful city, as
continued population growth causes pressure. The answer to temporarily achieve stasis is
the difference between the models. In addition they all recognize population pressure as
requiring the development of more intensive subsistence strategies, which would require
changes in the subsistence organization and control because population size and its
production regime are linked fundamentally (Ford 1986:9).

More recently there has been a greater use of multivariate models. One such
model is the optimal foraging theory, which postulates predictive statements about
common animal behavioral tendencies through which the adjustment of common human
needs and predilections to different environmental circumstances can be assessed
(Winterhalder and Smith 1981; Cohen 1987). Optimal foraging theory recognizes that
there are common solutions to certain adaptive problems across species and living human
cultures. Following this line several other models have suggested that a widening of the
foraging base (the broad-spectrum revolution) and the improvement in subsistence
technology are predictable responses to population pressure. Other environmental
responses to larger human populations are the decline of prey species and the
deterioration of the environment (Binford 1983; Christenson 1980; Earle 1980;

Hespenheide 1980; Winterhalder 1981, 1987; Cohen 1987; Yesner 1987).
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To further these thoughts Cohen (1987) has argued that new resources will be
adopted and technology advanced as the relative scarcity of preferred resources increases.
The scarcity of these resources is seen as a function of increasing human population sizes
and density and the decline of preferred prey species. Agricultural adoption would be
one answer to these stresses (Cohen 1977; Harris 1977; 1979). However, Cohen (1987)
stresses that animal products ﬂwaw remained the preferred food source, despite scarcity.
This statement is supported with ethnographic and archaeological evidence that shows a
high correlation between animal consumption and social class (and the ability to choose
resources). “Humans consume high amounts of animal food when they can, higher
amounts of vegetable food when they must” (Cohen 1987:266).

Leslie White (1949) early on distinguished three levels of culture-- technology,
sociology, and ideology. He felt that it is the efficiency of technology that govems the
institutions of the sociological and, more indirectly the ideological levels. Earle (1980)
and Cohen (1975) among others have followed up these ideas that technological
innovation and subsistence intensification are the most immediate ways a culture will
adapt to environmental changes and effect the degree of variation a culture has to respond
to environmental changes. Social organization can be seen as an adaptive system since
groups can always exploit their landscape more effectively than a few individuals. Other
aspects of culture such as religious beliefs and practices have as a primary function the
integration of the social groups and therefore have adaptive significance (Sanders and
Price 1968:71-72). Since population pressure forces adjustments in subsistence activities

(through technology) as well as their organization it becomes a good place to look for
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adaptive responses. Therefore, the following sections will first review technological
innovations and how these innovations allow for subsistence intensification, second, look
at how changes in social organization with increased population pressure allow for
subsistence intensification, and third look at how these responses can be recognized
archacologically as they apply to faunal analysis. To better understand these issues

examples from research within and outside of the Maya lowlands are offered.

Technological Innovation and Subsistence Intensification

Technology is a good place to begin looking for adaptive responses to increased
populations because it is a most direct interaction with the environment, by providing
tools and techniques for securing shelter, food, and defense from attack (Sharer and
Ashmore 1987: 533). Following the optimal foraging theory Anabel Ford (1986:9) put
forth three options for subsistence strategies a society can use to adapt to population
pressure. One is to move into unoccupied areas. Another option is to intensify
production and use of already established resources. A third way is to utilize previously
unused or underused resources. Of course, the likelihood may be some combination of
the three depending on need. K. Anne Pyburn (1996) supports Ford's options but also
adds that conquest and alliance through politics or trade should be included in the
strategies.

In the same way that the environment went through changes in use pattemns as

cities grew and populations became larger, animals would have as well. As populations

grew, hunting would have increased, putting a strain on the wild fauna. To follow Ford’s
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options for adapting to the increased pressure, I believe a society could have: 1) increased
hunting distances into unused areas, 2) developed methods of domestication and/or
taming, as well as targeted and managed hunting, or 3) used other previously
underutilized fauna. As a caution to these postulates Pyburn (1996:244) as well as
Sanders and Price (1968:218) warn that “culture—beliefs, knowledge, experience,
history—determines whether any particular resource will be made available, used, traded,
worshipped, transformed by domestication, made extinct, or simply ignored, regardless of
its biological potential.” This is an important reminder that predicting or explaining a
culture’s choice should not be based solely on ecological or biological availability
because individual experience and knowledge will factor into selection. To determine the
merit of these options in explaining the past, we will look at the Maya’s neighbor to the
north, Teotihuacan, to examine changing use of animals in a large urban society. This
city provides a good first example because it has been well studied and is a singular
center that exerted land and societal control as it developed. Afterwards we will look

more specifically at the Maya lowlands.

nimal Resources at Teotihu
David Starbuck’s (1987) analysis of the Teotihuacan faunal remains found that
during the early stages of development, meat supplies came from locally available animal
species. Meat concentrated on a few preferred species, namely white-tailed deer, dogs,

and rabbits. Over time, heavy predation decreased the amount of available deer.



Therefore, dogs and rabbits increased in their contribution to the Teotihuacan diet and
birds, turtles and fish were added (ibid:77).

After the local fauna were exhausted, meat was brought in from the southern
lakeshores, pine-oak uplands, and Texcoco region, where human population densities
remained small (Starbuck 1987). Flannery (1968) believes that a schedule was designed
in order to allow wild resources to replenish themselves. The rainy season was devoted
to intensive farming, while the dry season would have increased hunting and wild plant
cultivation. It is interesting to note that although the domesticated dog and turkey were
available and utilized, their use as a food resource did not increase significantly as wild
animals became harder to obtain. Their contribution to the overall diet never reached
higher than around 10%. This is an example of a biological option not being selected for
other more human reasons. Starbuck (1987:85) postulates that perhaps the labor needed
to tend and feed domesticated animals made it less desirable than hunting. However,
ethnographic evidence would not support this, given that dogs and turkeys have little
trouble finding fqod in an urban environment, especially around trash areas. Given that
dogs were buried with humans, they may have primarily served another function, such as
protector and hunting assistant. Perhaps Teotihuacanos never really developed a taste for
dog or turkey when more preferable meat was still available, even at a higher cost.

As Teotihuacan grew so did their catchment area. Wild plants and meat did not
decline as populations grew larger because they imported them from nearby locations
(Starbuck 1987). However, evidence does support a switch to more managed control of

wild resources to keep them from reaching a crisis stage. This brief analysis shows that
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Teotihuacanos used a variety of means to acquire food for their large population
including Ford’s subsistence strategies and my amended postulates for animal resources.
Furthermore, trade and political alliances as proposed by Pyburn proved an important
factor in how Teotihuacan maintained its accustomed diet. We can now see if the

lowland Maya responded similarly to subsistence needs for growing population sizes.

iron

Sanders and Price (1968:128) were the first to apply cultural ecological models to
Mesoamerica and felt that by 1500 B.C. enough people inhabited Mesoamerica for
agriculture to exist and sedentary tribal life to begin. However, there was an uneven
distribution of resources among the Maya Lowlands to stimulate competition. Kurjack
and Garza T. (1981) felt this uneven resource distribution coupled with social or
ecological boundaries led to the nucleation of people into cities during the Late
Preclassic. Within these cities, the coastal regions relied heavily on marine resources
(Hamblin 1984; Wing 1975; Shaw and Gibson 1986; Carr 1985; Morton 1988) while
inland people utilized terrestrial mammals, such as deer, peccary, dog, and land turtle
(Morton 1987; Pohl 1985a4). Throughout the Preclassic and Early Classic animal
resources remained plentiful (Shaw and Gibson 1986; Carr 1985; Morton 1987).

As the populations began to swell more land was cleared for settlement. Mary
Pohl (1989) addressed human population growth effects on animal resources in the Maya
area with her dissertation analysis in 1976. During her research on faunal assemblages

from Tikal, Seibal, Altar de Sacrificios, Mancanche, and Flores, Pohl demonstrated that
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non-elite Maya were getting little meat during the Classic period as the trees and their
environment were being overrun by increasing population sizes. Masson (1995) followed
up this work in Northern Belize, also seeing only a negligible amount of meat for non-
elite residents during the Classic period.

As wild meat dwindled many cities turned to more locally available meat sourcés
that tolerated human occupation. For example, Clutton-Brock and Hammond’s (1994)
study of the kill patterns of dogs at Cuello support the idea that they were raised for food.
It seems that dogs were probably killed after their first year of life, having reached the
end of their initial period of growth. Dogs would have been easy to keep around and
their food could have come from trash dumps and food scraps. Similarly, Brian Dillon
(1988) has offered ethnographic evidence from the Yucatan that peccary juveniles are
raised in the household after their mother is killed while hunting. Peccaries do not breed
well in captivity, so were either killed before maturity or allowed to return to the wild for
breeding. Peccaries and dogs would provide an excellent replacement as wild meat
declined in availability. Hamblin’s (1984) research on Cozumel Island demonstrated that
from the Preclassic to the Postclassic time periods the presence of peccary increased
829% and dog 6900%. Thesé dramatic percentages likely represent the increased
reliance that peccaries and dogs gained as their stability as a food source became more
apparent in the Postclassic. Similar faunal patterns are seen at Dzibilchaltun. Wing and
Steadman (1980:326) noticed that by the Postclassic smaller-sized, but more locally
available fauna, such as the iguana, turkey and chachalaca increased while deer and other

large mammals declined.
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Overall, the above examples show a change over time from the predominant use
of forest dwelling animals to tame and human-tolerant animals for food. Pohl (1989) and
others have suggested the possibility that small patches of trees could have been kept to
attract and sustain deer populations. As yet, no evidence has been found to support this
claim. Data from different parts of the Maya lowlands are becoming available better to
synthesize the effects that incr&sihg population sizes had on the environment and local
fauna. Currently it seems that as population increased demand for animal resources
necessitated management, centralization and organization for acquiring these goods and
redistributing them. Looking back at Ford’s proposed strategies, research shows that the
Maya used all three options as well as utilizing tamed animals and more managed
hunting. Specifically at Caracol, during the Late Classic people moved out from the
epicenter eventually filling all available land between the city and its neighbors. Caracol
leaders intensified food production to feed these new inhabitants by interlacing
agricultural terraces in between the new housemounds (A. Chase and D. Chase 1998).
The present study will look for the presence of other adaptations to meet the demand on

animal resources with a large population at Caracol.

Social Organization and Subsistence Intensification

The discussion of environmental change and resultant technology change and
subsistence intensification due to population pressure is one part of cultural ecological
models, but another part is the adaptation of social organization that arises from the need

to better manage and utilize stressed resources. The greater the population, the greater
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the organizational needs for management and integration of all people (Ford 1986:11;
Gall and Saxe 1977; Hamer 1970; Hassan 1981:250-251; Price 1977; Service 1975;
Zeder 1991; Carniero 1970). From this and likely other needs, powerful centralized
leadership emerges to effectively manage the specialization and exchange within the
economy (Brumfiel and Earle 1987:2; Polyani 1944; Service 1975; Schwartz 1994).
Several scholars have argued that the main role of leadership during the rise of societal
complexity is solving environmental and economic problems that occur from growing
populations. The specific solutions that management devises will depend on the
particular environmental conditions and resource diversity (Sanders and Price 1968;
Service 1975).

Effective leadership during this time helps to bring prestige and legitimacy as well
as the ability to accumulate goods and control their allocation (Service 1975; D’Altroy
and Earle 1985). It also permits both higher population densities and the production of a
surplus to support a non-subsistence sector of the population (Earle 1987; Zeder 1991).
With the emergence of an urban economy a significant segment of the urban population
will become increasingly involved in specialized activities and probably no longer
produce animals for their own consumption. The distribution of meat is believed to have
become increasingly segregated from animal management, and thus itself to become a
specialized activity (Zeder 1991:250).

Specialization is a common solution when natural resources are unevenly
distributed or when the production process involves some gradually acquired skills or

significant economies of scale (Brumfiel and Earle 1987:5). The exact role and function
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of specialists have been debated. Service (1975) and Sanders and Price (1968) see
specialization as a way to relieve population pressure by optimizing food production
and/or craft production strategies. Specialization can lead to greater unity in a region as
these specialized products are traded within a larger regional market system. In contrast
Earle (1978; 1987) as well as others (Brumfiel and Earle 1987) sees specialization as an
outgrowth of political complexity and a means to strengthen and maintain political and
economic control through economic leverage, coercive power, and legitimization for the
ruling elites. In Earle’s discussions the primary occupation for specialists is to produce
special products or provide special services for elite patrons (Earle 1987:67). However,
several studies have shown that specialization served both elites and commoners with a
diversity of products and also helped to propagate ideological references (Hester and
Shafer 1994; Gonlin 1994; Santley 1994; Wattenmaker 1994; Hayden 1994; Kramer
1994; D. Chase and A. Chase 1992; Zeder 1991). This research will explore the nature of
specialization as expressed at Caracol through the use of animal resources.

Another by-product of a city’s growth is increasing socio-economic diversity.
There will be only a finite amount of animal and environmental resources (Boserup 1965;
Cameiro 1970; Harrison and Turner 1978). As these resources become scarce they will
increase in value. Control and distribution over these resources will lead to economic
differentiation (i.e. elite vs. non-elite) (Fried 1967; Ford 1986; Earle 1978; Service 197§;
Steponaitis 1981; Schwartz and Falconer 1994:5). The elite becomes more powerful and
wealthier as demand increase for the elite-controlled goods. In many cases supply of

goods can be met through trade. Long-distance trade will bring in additioﬁal resources
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that provide essential goods to household economies while allowing for the acquisition
and control of exotic goods to enhance elite status (Brumfiel and Earle 1987:3). The
foreign origins and high production costs of exotics maintain their scarcity and value
(Earle 1982). Exotic and highly crafted objects lend themselves well to social, as well as
religious symbols (Brumfiel and Earle 1987:8). With tight control over elite and
imported objects by the state, certain items could be reserved for use by the ruler alone
(ibid). Additionally, trade ties regional leaders together, securing their position both
internally and externally (Flannery 1968; Earle 1978; D’Altroy and Earle 1985).

To look more closely at the relationship between resource distribution and social
organization during the development of social complexity a look at Mesopotamia is

provided below followed by another look at the Maya lowlands.

R M in the Kur River Basi
Melinda Zeder (1991) studied the changing role of animal utilization during the
formative stage of state and urban development in the Kur River Basin within Greater
Mesopotamia. She chose this location because texts and faunal evidence would allow a
more intensive look at subsistence practices during this time period. Fundamentally, she
was interested in the development of specialized production and distribution of meat and
animal by-products (milk and wool) to meet the larger demand populations would
provide. She found that specialized cconomic relations in urban economies were
characterized as having a high degree of segregation in the personnel, timing, and

location of productive and distributive activities. Instead of a central hierarchical
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administration controlling all resource distribution Zeder found that many different
systems were created. Over time, there was increased removal of meat distribution from
herders to intermediaries who channeled animals from outlying areas into the urban
distribution systems. Up to three different systems of meat provisioning are evidenced.
Two separate systems may have guided caprid allocation and a third may have channeled
beef to different occupational areas around the urban city of Malyan, depending on status
and needs of the consumer (Zeder 1991:250).

The management of animal resources was predicted by Zeder (1991:252) to have
been relatively unaffected by the emergence of urban economy, as long as the production
of an animal resource did not conflict with the production of another important product.
However, despite highly controlled meat distribution systems, which developed to
provision Malyan urban dwellers, urban provisioning needs seem to have had little
impact on local animal management strategies. Zeder’s data suggest that in the selection
of animals, provisioners had to adjust their goals to accommodate management concerns.
It appears that animal management strategies in the region responded most often to
changes in regional political conditions, often shifts in power between nomadic and
sedentary groups controlling the animal production. On the other side, the urban meat
distribution systems also do not seem to have responded in a measurable way to changes
in the sources and types of animal used as long as provisioning needs were met. The
result was two self-regulating management systems buffered from one another, so that all
but the most major disturbances in one system had little impact on the operation of the

other (Zeder 1991:254).
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In Zeder’s study, the increase in populations necessitates societal complexity
within the Kur River basin and specifically at the city of Malyan, which brings the
emergence of specialization and continuing increases in socio-economic differentiation
among Malyan’s residents. While looking only at the distribution of meat and animal
management she found independent middlemen taking responsibility for something often
thought to be solely government controlled. Instead, it appears to have been regulated
more by free supply/demand than to legitimize ruling elites. To further explore this topic

a look at some general studies in the Maya area is presented.

Mava Social Oreanizati

As previously mentioned Maya lowland society developed within a collection of
cities. As people moved into these cities during the Preclassic more infrastructure was
required to support them. Peter Harrison and B. L. Turner II put together a
comprehensive study on the effect of population growth on the Mesoamerican landscape
in Pre-Hispanic Maya Agriculture (1978). Their book refuted the viability of slash and
burn (or swidden) agriculture to support ancient Maya populations and provided
ethnographic evidence showing increased use in more intensive alternatives such as root
cropping, kitchen gardens, raised-field cultivation and terracing as populations increased
and spread into all areas of the Maya lowlands. The exact combination and selection of
responses to population pressure in the Maya lowlands depended on the specific
environment because subsistence analysis has shown that the Maya area was too

heterogeneous to have dealt with population growth in the same manner (Reina and Hill
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1980; McNetting 1977; Harrison and Tumer 1978; Rice and Puleston 1981). As
previously mentioned, the population expansion at Caracol was most prominently
adapted into society by building new housing in between terraces so that inhabitants
could feed themselves and provide surplus (A. Chase and D. Chase 1998).

As part of the balance between the biological and physical environment, a
developing city needed an efficient centralized authority axid leadership to handle the
pressure for resources for its inhabitants. Some of these responses would have been the
importation of goods and the creation of a non-subsistence sector (specialization)
(Brumfiel and Earle 1987:2; Polyani 1944).

As mentioned earlier, trade not only brings in basic resources for everyday but
also provides exotic goods to separate segments of society. Control and access of trade
goods and resources gave power (Service 1975; D’Altroy and Earle 1985). Not only was
there competition internally among elite families for control over resources, but also
clashes with other similar sized cities for control over smaller-sized cities and regional
control (Webster 1977; A. Chase and D. Chase 1989).

Helen Carr’s (1985) research at the Preclassic coastal city of Cuello demonstrated
that there was an increase in terrestrial resources over time within ritual and elite
contexts. Fishing and the procurement of marine resources always remained the largest
contribution to the diet of the local inhabitants, but the importation of deer, peccary and
other forest dwelling animals was customarily available to the elite and was scarcer in
non-elite contexts. This pattemn is inverse to inland sites where marine resources were

rare, and promotes the idea that goods were traded from one region to another in a more
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increasing manner from the Preclassic time period through the Late Classic. Caracol was
part of this network from the Late Preclassic Period. Caches dating to 200 B.C. show the
importation of marine products including stingray spines and spondylus shell (D. Chase
and A. Chase 1998). Products such as jade, obsidian and other materials were found
increasing in elite contexts throughout the Maya Lowlands from the Late Preclassic/Early
Classic through the Late Classic (Sharer 1994).

Some of these imported items were brought into cities as raw material and then
were worked into finished products by specialists for further export and local
consumption (A. Chase and D. Chase 1996). For example, at Caracol shell was imported
55 miles away from the Belizean coast and made into finished goods at workshops for
local and export consumption (Cobos 1994). It is through specialization that social
organization was involved in subsistence intensification.

Robert Sharer (1994:510), along with many others (see D. Chase and A. Chase,
editors 1992), believe that as the Maya became more complex, a multitude of different
socio-economic groups developed. The increase in specialization put a large middie
between the “haves” and “have-nots.” These were occupational groups, such as scribes,
craftsmen in bone, shell, or stone, and agriculturists, as well as warriors, servants,
bureaucrats, merchants, bearers, architects, and artists, and other administrative and elite
supporting groups (Sharer 1994:510). From the Chases’ work at Caracol, demonstrating
the exact differences between these socio-economic groups proves difficult. The “elite”
material markers such as tombs, inlaid teeth, jade and shell ornaments are found

throughout the city in places that would appear to be unremarkable (A. Chase 1992).
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Archaeological and hieroglyphic evidence has shown a complex Maya society
that developed a long list of socio-economic groupings for its people. Access to exotic
products and resources further divided segments of society and even cities from one
another. While shell and lithic workshops have been identified, within this analysis we
will look at specialists who took on the duties of animal and meat distribution and
management, as wll as optimizing the production of animal by-products goods (i.e.
tools, ornaments, and musical instruments); making more efficient use of available
resources. What would be recognizable in the analysis of faunal material is the increased
presence of animal imports, differentiation in animal distribution, and specialization of

bone working.

Conclusions

The goal of this chapter was to look at how a city might provide animal resources
during times of transition into greater societal complexity and increasing populations. If
we follow a cultural ecological approach, a limited number of responses can be predicted
from humans adapting to any given environment. These responses can be through
technological innovation, social organization, and subsistence intensification (White
1949; Sanders and Price 1968:71-72; Ford 1986; Pyburn 1996).

If we look at technological responses, several options have been offered based on
Ford's postulates as they might apply to animal utilization. The Caracol Maya could
have: 1) increased hunting distances into unused areas, 2) developed methods of

domestication and/or taming, as well as targeted and managed hunting, or 3) used other
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previously underutilized fauna. The faunal remains from this city will hopefully lead to
an understanding of how they adapted to population pressure and societal complexity
using technological responses.

Another adaptive response to population pressure is ihrough social organization.
Most of the research reviewed seemed to agree that with rising complexity a centralized
authority or leadership would be needed. This greater organization will allow for the
growth of a non-subsistence sector of the population. These specialists range in types of
support activities from warriors to artisans, but all fit somewhere in the middle socio-
economically.

Specialization with regard to animal resources can take on many forms, from
meat distribution to animal management to the production of finished bone products.
Specialization optimizes these services while preserving the skill needed to fulfill these
roles (Zeder 1991).

Another part of greater social organization is the increased role of leadership in a
regional economy, including the importation of subsistence goods and exotic items.
These items may allow the continuance of a well-regarded diet or the development of
new tastes (at least for part of the economy).

In looking at the development of complex society within a city recognizing the
emergence of specialization, increased socio-economic differentiation, and an increased
reliance on trade imports might show the adaptive mechanisms being applied. This
research uses these ideas and predictions to better understand the data patterns recognized

within the Caracol faunal assemblage.
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Chapter 3

Zooarchaeclogy, Mesoamerica, and Caracol

The previous chapter presented how faunal analysis can begin to elucidate ideas
about social organization and resource management. This chapter will provide a
background to the history of zooarchaeological research in Mesoamerica and will look
more specifically at the history of the Maya and Caracol. It has only been since the
1980s that zooarchaeology has played a more prominent role in Maya studies. During
this time researchers began to consider faunal remains as an artifact that can do more than
just reconstruct paleo-environments and provide a list of possible menu items from the
past. However, many basic zooarchaeological methods and theories remain to be tested
against Maya data. This project is invaluable because it bridges between faunal research
and socio-economic differentiation, mundane and ritual practices to develop a view of

everyday life during the formation and downfall of Classic Period society in Caracol.

History of Zooarchaeology in Mesoamerica

It is widely assumed that meat did not play an important role in the diet of the
general Maya populace (Pohl 1989; Coe 1994). Meat is frequently referred to as part of
the "elite" diet, while everyone else dined mainly on corn, beans, and squash (Dillon
1988). This assumption has contributed to the lack of attention to faunal remains. Faunal

analysis was not a priority of early site excavations and, when included in site reports,

32



generally only consisted of lists of identified taxa (including Pollock and Ray 1957,
Woodbury and Trik 1953; Olsen 1972, 1978). It was not until the excavations of Cuello
(Clutton-Brock and Hammond 1994), Cerros (Carr 1985), Naj Tunich (Brady 1989),
Cozumel Island (Hamblin 1984), Kichpanha (Shaw and Gibson 1986) and Colha (Shaw
1985; 1991) that faunal material aided in understanding not just Maya subsistence
practices, but also was used to give clues to the quality of life for the general population,
and not just the elite. In the most recent phase of faunal analysis, zobarchaeologists have
joined iconographers in the interpretation of rituals and iconographic representations of
animals (Pohl 1981, 1983, 19854, 1985b; Pohl and Pohl 1983). Further highlighted

below are the distinctions among these three phases of animal research in Mesoamerica.

Early Mesoamerican Faunal Research

The 1950's and 1960's saw the first completed series of faunal reports for the
Maya area. They were basic lists of species present with brief discussions of overall
trends. The results were used to discern which environments and animals the Maya
exploited, but were not integrated with other results. Michael Coe's (1961) work on the
La Victoria fauna is an example of this type of reporting. He presents a list of species
and a discussion of food resources used by modern populations living in the region in
comparison with the animals represented in the archaeological record (1961:12-13).

Kent Flannery's (1967) work on the vertebrate fauna of the Tehuacan Valley is a
relatively intensive analysis in comparison with other reports of the time. First, he used

the excavated animal remains to reconstruct the local environments of the Tehuacan
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Valley and looked at how the environment and subsistence patterns changed over time.
Due to the arid environment, preservation was excellent and the faunal remains from
caves dated from the Late Pleistocene era (1000-7000 B.C.) to A.D. 1500. Second, he
and his research team collected modern specimens for a comparative collection, studied
their stomach contents and observed their behavior. In his analysis he found early horse
and antelope as well as other species suggesting a more arid-temperate climate in the Late
Pleistocene. During this era the people lived primarily on small game, practicing
communal jackrabbit drives. At approximately 6500 B.C. white-tailed deer and cottontail
rabbit were the most important wild meat resources, being hunted and trapped in great
numbers. Around 3200 B.C. the domestic dog was introduced and was incorporated into
the diet by 1500 B.C. The turkey was domesticated around A.D. 180 and consumed in
great numbers. A reliance on tamed animals continued, increasing through time until

they represented at least 20% of the diet by the Conquest (Flannery 1967:171).

R ing Subsi
Elizabeth Wing and David Steadman's (1980) study of vertebrate remains from
Dzibilchaltun began a shift in the importance of faunal analysis in the Maya area. Instead
of just listing the species present, they included the dating and context of each element.
Providing this information allowed the results to be used and integrated into work done
by other researchers. Most notably, their work showed a shift through time from a strong
reliance on domestic dog and white-tailed deer in the Formative Period to smaller, more

locally available taxa such as iguana, turkey, and chachalaca through time (1980:326).
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The 1980's saw changes in how faunal analysis was integrated within research
conducted at Maya sites. New methods were employed to help retrieve faunal remains
and zooarchaeologists were brought into the field instead of receiving the bone after
excavations had been completed. These changes are exemplified by research at Cerros,
Yarumela, and Cozumel Island.

Cerros, primarily a Preclassic site, is located on the southeast shore of Corozal
Bay, Belize, with immediate access to both terrestrial and estuarine resources (Robertson
and Freidel 1986). Excavations there recovered over 15,000 vertebrate and crustacean
remains in 1/4" screens (Carr 1986:3). Helen Carr (1986:6) defined an "elite” pattern as
one which showed more reliance on hunting terrestrial animals and a "non-elite” pattern
as one representing greater use of aquatic resources and fishing. In general she found that
deer, dog, and turtle were especially important in the diet of both groups. However, deer
and turtle were more common in elite midden. Semi-aquatic turtles, although frequently
found, contributed less to the diet than other animals because of their small size. Peccary
was also present at the site, but was much less common, and was negligible in non-elite
groups.

Susan Colby (1988; 1984) discussed the hunting practices at the Formative site of
Yarumela, Honduras. Based on her analysis of the faunal material, she believes that
people at Yarumela were killing game animals opportunistically instead of through
intensive hunting. Her arguments are based on the presence of deer in secondary growth

areas and modem ethnographic evidence (1988:77).
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Cozumel Island has both Classic and Postclassic components. In her study of
Cozumel Island animal use, Nancy Hamblin (1984) compared the two time periods,
although the Classic sample is only a tenth of the size of the Postclassic sample. She
found that in Classic times fish and crab made up 45% of the assemblage while reptiles
represented 26%, birds 4%, and terrestrial mammals 24%. Of special interest is that
peccaries had a MNI of 14 and dog only 1. Given that peccaries would have to be
brought to the island, any representation is impressive. However, in the Postclassic
peccary representation jumps to a MNI of 116 and dog to 69, which may be due to
sample size differences. In terms of percentage, terrestrial mammal representation
increases only to 31%. However, the pattern of increased use of terrestrial animals in the
Postclassic is also more significantly seen on the mainland at places such as
Dzibilchaltun, showing an increased reliance on tamed/domestic animals in the Yucatan
Peninsula.

Kitty Emery (1990) has also looked at Postclassic animal use at the sites of
Lamanai and Tipu in Northern Belize. She has demonstrated a continuity of subsistence
strategies through the Conquest and into Colonial times at these sites.

The lack of faunal research at many sites may have to do with a general lack of
good bone preservation in the mainly humid tropical rain forests of the Lowland Maya
area. The remains that do survive become the sole basis for dietary reconstruction,
interpretations concerning the ceremonial use of fauna, and bone tool analysis. The

cultural value of animals and animal products has been primarily derived from the
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distribution of faunal remains in various contexts and their treatment (refuse vs. burial)
(Carr 1986:2).

Juliet Clutton-Brock and Norman Hammond (1994) produced some very valuable
work from Preclassic Cuello in northern Belize. They concluded that even in the
Preclassic era domestic dogs were being raised for food and killed off after their initial
growth spurt, at about one year. They emphasize that although this food source was
important, it did not replace the large quantities of deer and turtle being consumed at the
site.

Elizabeth Wing (1984) studied dogs found in archaeological contexts to
distinguish between the hairless dog reported by the Spanish in Contact period documents
from the small yellow dog more common in modern Yucatan. The hairless species is
identifiable by dental abnormalities that accompany the hairless condition. She found no
trace of them, but believes that the more common yellow dog may have had its hair
removed by owners, in some cases by using tar, which would not leave traces on the
bone.

Fish bone in many parts of the Americas does not pfeserve well in the
archaeological record. In a climate such as the tropical rain forest dense bone elements
rarely preserve well, let alone the smaller and thinner elements. Pohl’s (1983) analysis of
prehistoric faunal remains from Seibal, Altar de Sacrificios, Tikal, Macanché, and Flores
(in the Petén region of Guatemala) found only a small amount of fish remains, usually in

ceremonial contexts even though Altar de Sacrificios and Seibal are located directly on a
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river. She concluded that, like the Blackfeet of Montana, perhaps the Maya considered

fish too sacred to eat and only used them in ceremonial offerings (Pohl 1983:101).

Ceremonial Use

As faunal data were incorporated into broader research questions, more
contextually controlled analyses could be undertaken. Rather than just providing lists of
taxa present at a site, research distinguished between spatial and temporal contexts,
integrating results into larger cultural models. This allowed research to address the
ceremonial aspects of animal use such as Pohl’s research attempted to do in the Peten.

Stingray spines have long been recognized as ceremonially important items
(Borhegyi 1961). Their presence in elite tombs and use as penis perforators have made
them a popular topic (D. Chase 1991; Schele and Freidel 1990; Hamblin 1984;
Thompson 1970:176; Borhegyi 1961). However, discussion has focused less on them as
a marine product than their proposed uses. How such a marine resource would have been
transferred to inland sites and what they might have been traded for has yet to be
addressed.

Generally, animal material that is found in tombs or caches is identified and
listed, with a cursory mention of possible significance. For example, at Cerros a dog
skull and a peccary skull in an elite burial and a drilled fox frontal in a non-elite burial
were found (Carr 1985) and compared to a drilled tayra skull from a temple context at
Seibal (Willey 1978:170). Also, at Santa Rita Corozal a peccary mandible was included

with a Postclassic burial (D. Chase and A. Chase 1988:60). The ritual deposition of
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camivore skulls and mandibles has been noted at a few sites including Uaxactun
(Ricketson and Ricketson 1937:206); Kaminaljuyu (Kidder et al. 1946:153,155,157); and
Zaculeu (Woodbury and Trik 1953:274). In Cuello Norman Hammond recovered a Late
Preclassic cache containing 20 or 30 juvenile deer mandibles, although some upper
molars and other cranial fragments suggest whole skulls were deposited (Pohl 1983:62).
However, the overall implication of this trend has never been addressed.

Only Mary Pohl has discussed and tried to discern meaning of animal material in
ceremonial contexts. In her article "Ritual Continuity and Transformation in
Mesoamerica," (1981) she reconstructs a prehistoric version of the Cuch ritual (a cargo
transfer ceremony practiced in most parts of the Maya area today) through the
iconography displayed on polychrome vessels and in the Madrid Codex. Her discussion
argues that the ceremony depicted in Maya iconography is the same as the modem
version, with the replacement of the deer and peccary with the European bull and pig
(Pohl! 1981:517).

Archaeologically, Pohl (1983:70) presents two incised peccary skulls from a Late
Classic Period tomb at Copan to support her assertions. The skulls were found in
association with deer and turtle bones. In Cozumel, postcranial elements of the peccary
were found in burials, while skulls were often found in house mounds. Similarly,
postcranial peccary elements at Mayapan and Seibal were associated with elite site
contexts, also supporting the ceremonial significance of peccaries.

Pohl also looked at other taxa for ceremonial or ritual associations. To summarize

her views, she finds that in many cases ceremonial offerings will be of taxa that are rare
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in midden deposits. In this context, Pohl sees amphibians, snakes, birds, and fish as the
most evident cases of ritual use over subsistence, based on their low frequencies in
midden deposits and their common presence in ceremonial contexts. Jaguar is not
included in this list due to its rarity in both situations (Pohl 1983:101).

Cave sites are most often considered ceremonial contexts (Pohl 1983, Brady
1989). Use of caves for day-to-day living by the Maya has not been recognized.
Ethnographic and historic data show that the Maya visit caves when performing rituals
and remain inside the cave for short periods (perhaps 24 hours) in order to complete these
ceremonies (Brady 1989). Pohl has interpreted all fauna from caves and sink holes
(cenotes) to be of a ceremonial nature without close concemn for context. However,
Brady (1989) refutes this assertion with his own intensive excavation at Naj Tunich
which showed faunal patterns that are similar to nearby open-air sites such as Barton
Ramie.

Pohl (1983:101) has proposed that fish were primarily elite items and not
generally consumed, based on an under-representation of fish in the midden of Maya
centers. She cites examples from Altar de Sacrificios, Tulum, Cerros, and Dzibilchaltun
as containing fish bone in burials. However, she does not state whether fish were
identified in the midden from these sites. She does recognize two reasons that fish bone
may not appear in the archaeological record; fish bone may not be preserved due to
friability and the Maya practiced fish filleting by the river where they were caught in

order to better preserve them.
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Leslie Shaw (1985) may have found a reason for this under representation of fish.
During excavations at Colha she found that fish in midden samples were present only in
low numbers despite their proximity to the Caribbean Sea. However, a pit feature was
discovered that contained 1274 bones, 93% being fish and turtle remains. She believes
that they may have used disposal practices similar to the Native Americans in the lower
Illinois Valley. In this area groups disposed of fish remains in pits to reduce the heavy
smell of decomposition, while mammals tended to be deposited in midden (Shaw
1985:7).

Other conclusions from Pohl’s research include a statistically significant
preference for left limbs of birds in cave remains and other ceremonial contexts, which
may be related to the association of the left side with the underworld, and a ceremonial
preference for young or sub-adult animals, especially deer (Pohl 1983:89). A possible
reason for the juvenile preference may be a need for unstained or pure offerings to the
rain god, as reported in Spanish accounts. These accounts also say that the rain god
preferred offerings that were small or miniature in size. An example of this is seen in the
miniature manos and metates found at Balankanche Cave (Pohl 1983:62).

| Faunal analysis for Cuello, Colha, Cozumel Island and others have provided
excellent data that present the changes and development of subsistence patterns at each
particular site. The history and development of zooarchaeology in Mesoamerica provides
a foundation that is used to understand the subsistence strategies at Caracol, as well as
ritual behavior that incorporated animals. However, outside of Pohl, the majority of these

studies occur in the Yucatan and Northern Belize. How this data compares to the more
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Peten Caracol data will be examined. The next section looks at the previous faunal
analysis completed at Caracol and the data set available currently to answer questions

concerning subsistence and burial practices.

Caracol & the Data Set

Until 1992, only June Morton from McMaster University had analyzed the faunal
material from the Caracol excavations. Her work focused mainly on the identification of
bone to the most discrete identifiable taxonomic unit with little further analysis. A
preliminary statement of her results from analysis of the bone from 1985-1986 was
included in the first Caracol monograph (Morton 1987). Although it was only a small
sample (537 elements) Morton concluded that based on the species of animals identified,
a forest remained nearby while the city grew. - She also felt that the presence of deer,
tapir, peccary and bobwhite suggest that open fields, such as agricultural areas and water
were a part of the city (1987:110). In addition she concluded the Caracol Maya used
some species such as the jaguar, macaw, motmot, and stingray strictly for ritual purposes.
Other ritual examples, including thirteen bobwhites found in an Early Classic tomb, could
also have been eaten. Morton (1987:109) found that only stingray spines gave evidence
of an animal resource trade. Therefore, she believed that there was a strong reliance on
locally available faunal for the Caracol Maya.
Current Exploration of Caracol Faunal

The sample size has grown substantially since Morton’s 1987 report. The data for

this analysis come from excavations conducted from 1985-1998. These thirteen field
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seasons under the direction of Drs. Arlen and Diane Chase of the University of Central
Florida provide data from 596 unique excavations (including test pits, trenches and areal
clearings) from the city's epicenter to household complexes six kilometers away from the
site's epicenter.

The faunal material also reflects a variety of behavior, as it has been recovered
from burials, caches, floors, garbage scatters, and construction fill. Caracol has yielded
over 84,000 pieces of animal bone, allowing for particular care to be given to context.
Therefore, the results can be well grounded both temporally and spatially. Bones with
secondary provenance (fill, collapse, and surface contexts) will be excluded from this
analysis, except when the bone is modified or identified as fish. These two exceptions
are based on the necessity for human intervention for their disposition into the
archaeological record.

To answer questions concerning socio-economic use of animals the faunal
assemblage is divided (Figures 3.1 and 3.2) between the epicenter (the central locus of
administrative and ceremonial activities), the core (residential in nature and outside of the
administrative and royal structural complexes), and the termini areas at the end of the
causeways (large administrative plazas). Causeway termini, approximately 6-8 km away
from the epicenter, are not residential in function, but probably served as regional
administrative centers for the area (A. Chase and D. Chase 1996). Based on architectural
investment alone, the epicenter and the causeway termini can be classified as elite,
possibly royal, whereas the core contains households of all socio-economic strata and

will be more difficult to discuss in broad trends of socio-economic activity.
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Figure 3.1. Map showing the epicenter and surrounding settlement (courtesy of Caracol
Archaeological Project). -
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Figure 3.2. Map showing greater Caracol with causeways radiating out to termini
(courtesy of Caracol Archaeological Project).
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