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1. Statement of significance and impact 

In 2009, the PI discovered residues of chocolate drinks in tall cylindrical ceramic vessels from 

Pueblo Bonito, the largest ruin in Chaco Canyon, New Mexico.  The first evidence for chocolate north of 

the Mexico border, this discovery made worldwide news, but much remains unknown about how Chaco 

residents used chocolate and why they imported it from over 2000 km away.  The proposed project places 

that discovery in context by further elucidating the nature of the drink preparation and rituals involving 

the cylinder jars in consuming chocolate.  A second ritual entailed the caching and burning of 60% of all 

known cylinder jars in a single event at around A.D. 1140 apparently ending the use of cylinder jars in 

ritual activity.  The proposed research will include excavations and analysis of materials recovered from 

one small room in Pueblo Bonito, Chaco Culture National Historical Park (CCNHP), a UNESCO World 

Heritage Site.  Public interest in Chaco, ritual, and chocolate combine to make this study of importance to 

the general public, students, and scholars.   

The first excavation in a Pueblo Bonito room since the 1920s, this project engages students and 

scholars in a careful examination of the contents of Room 28.  The excavation will demonstrate how, why 

and when the room was abandoned, situating the ritual drinking of chocolate and the abandonment of the 

cylinder jars in the broader life history of Pueblo Bonito.  Analysis of all of the artifacts previously 

excavated from Room 28 in the 1890s will enlarge our understanding of the suite of material used in 

chocolate preparation and consumption.  The research will improve our appreciation for the social and 

cultural conditions surrounding the acquisition of chocolate from wealthier cultures in Mesoamerica.   

This project also responds to the Bridging Cultures initiative by enlarging Americans’ 

understanding of other times, cultures, and beliefs within American borders, focusing particularly on 

rituals that demonstrate the great historical depth of  exchange of goods and ideas with Mesoamerican 

peoples.  The project will have significant impact on the public interpretation of Pueblo Bonito, the most 

visited site in Chaco Canyon. 
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Narrative 

Substance and Context  

The focus of this proposal is a humanistic study of how Ancestral Pueblo populations in Chaco 

Canyon, New Mexico, performed two specific rituals that engaged long distance exchange for chocolate, 

special equipment and knowledge, and scores of participants.  The first ritual involved consumption of 

chocolate drinks in tall narrow cylinder jars (Figure  1 in Appendix).  The second included the caching 

and burning of most of the known cylinder jars.  Both rituals are believed to date between A.D. 1000 and 

1140.  The proposed research will include excavations and analysis of materials recovered from one room 

in Pueblo Bonito, Chaco Culture National Historical Park (CCNHP), a UNESCO World Heritage Site 

designated as an outstanding example of world cultural patrimony (Figure 2 in Appendix).   Visitation 

over the last decade averages 56,000 visitors per year, despite the isolation and less than optimal road 

conditions.  Public interest in Chaco, religion, and chocolate combine to make this study of importance to 

the general public, students, and scholars.  The PI’s discovery of chocolate residues in cylinder jars from 

Pueblo Bonito (Crown and Hurst 2009) became international news and was featured in newspapers, 

magazines, websites, radio shows, and television broadcasts because it represents the first evidence for 

chocolate consumption in the prehispanic US.  The proposed project places that discovery in context by 

further elucidating the nature of the rituals surrounding the use of cylinder jars in consuming chocolate as 

well as the ultimate termination of that ritual.  The combined branches of the University of New Mexico 

are a Hispanic-serving Institution, an Institution with High Hispanic Enrollment (36% Hispanic students), 

and a Native American Serving non-tribal institution (11.6% Native American students) 

(http://www.unm.edu/~oir/factbook/2010fb.pdf ).  This project responds to the Bridging Cultures 

initiative by enlarging Americans’ understanding of other times, cultures, and beliefs within American 

borders, focusing particularly on ritual that demonstrates the historical depth of  exchange of goods and 

ideas with Mesoamerican peoples.   

Ritual is a universal human behavior through which people express religious beliefs and bind one 

another in systems of shared performance and meaning.  Ritual characterizes the lives of people 
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throughout the past and present.  Gaining a fuller understanding of ritual activity in Chaco is particularly 

important because current interpretations of the archaeology of the Canyon emphasize the primacy of 

ritual activity in explaining the cultural florescence there.  Many Chacoan scholars consider the canyon to 

have been a major religious center (Fritz 1978; Judge 1989; Lekson 2006; Sofaer 1997; Stein and Lekson 

1992; Toll 1991), designating it a “rituality” (Yoffee 2001) with a “sacred economy” and evidence of 

“high devotional expression” (Renfrew 2001).  The National Park Service promotes this vision in their 

visitor brochure, “From AD 850 to 1250, Chaco was a hub of ceremony, trade, and administration for the 

prehistoric Four Corners area--unlike anything before or since.”  Despite an almost universal acceptance 

of this view of Chaco, little scholarship has delineated the nature of the beliefs and rituals associated with 

any religion there.  In other words, scholars recognize the importance of sites such as Pueblo Bonito in the 

ritual life of the Ancestral Puebloans who inhabited Chaco Canyon, but have largely been unable to 

identify the nature of actual rituals that occurred there.  

Recent advances in methods and theory provide frameworks for evaluating ritual activities in the 

past.  In particular, careful analysis of stratigraphic sequences and deposits often reveals processes such as 

dedication and termination rituals (Freidel and Schele 1989; Harrison Buck et al 2007; McAnany and 

Hodder 2009; Mills 2008; papers in Mock 1998; Pagliaro et al 2003; Stanton et al 2008; Walker et al 

2000; Walker 2002).  Advances in dating methods offer the opportunity to evaluate the timing of novel 

ritual behavior.  Residue analysis demonstrates the presence of specific substances used in ritual activity.  

Combining multiple lines of evidence permits determination of when and how two types of ritual activity 

occurred in Chaco: consumption of chocolate drinks in cylindrical jars and termination ceremonies 

associated with the last use of these vessels.   

To examine ritual in Chacoan society, the plan of work is to: 1) reexcavate Room 28 in Pueblo 

Bonito (originally excavated in 1896) where over 60% of all known cylinder jars were cached; 2) 

examine the stratigraphy that overlay the cylinder jar cache to determine the sequence of events 

surrounding the burning and collapse of the room; 3) extract datable material from the remaining 

archaeological material in the room; 4) extract pollen and macrobotanical material to search for ritual use 
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of plants; 5) determine if the original excavators found the floor of the room and excavate to that floor if 

they did not; 6) analyze all artifacts extracted from the 1896 and new excavations; 7) analyze organic 

residues from a sample of artifacts found in the room; and 8) interpret the nature of two rituals associated 

with Room 28 at Pueblo Bonito.   

The Bonito phase (ca. 850-1140) in Chaco Canyon, N.M., is one of the most prominent and 

debated examples of rapid social transformation in the archaeology of North America (Altschul 1978; 

Bernardini 1999; Bustard 1996, 2003; Crown and Judge 1990; Kohler 1998; Lekson 1999, 2006; Mills 

2002; Neitzel 1999, 2003; Vivian 1990; Wills 2001).  Within a short period of time, perhaps only one to 

two generations, a regional population of dispersed farming households gave rise to aggregated 

settlements socially anchored by a dense cluster of massive stone buildings in Chaco Canyon called 

“great houses.”  Labor estimates for the construction of individual great houses exceed several hundred 

person-hours (Lekson 1984) and bear testimony to the unprecedented amount of energy and organization 

that marks a shift from small undifferentiated social networks to large segmentary corporate groups 

(Kantner 1996; Saitta 1997; Sebastian 1992).  Archaeologists have studied this striking change for more 

than 100 years and since the 1940s have known with considerable confidence the span in calendar years 

during which great houses appeared, were occupied, and abandoned.  Researchers have devoted great 

effort to understanding the role or function of great houses in their final or completed form (e.g. Cameron 

and Toll 2001; Heitman and Plog 2005; Plog and Heitman 2010; Renfrew 2001), but have been hampered 

by a limited number of excavations at great houses, primarily conducted before current standards of 

fieldwork were established, and sometimes inadequate publication of results.   

Archaeologists consider Pueblo Bonito to be the center of the Chaco world (Neitzel 2003).  The 

largest and most completely excavated of the Great Houses in Chaco Canyon also produced the largest 

assemblage of whole artifacts.  Two major expeditions excavated most of the site in the 1890s and 1920s, 

providing extensive collections housed at the Smithsonian Institution and the American Museum of 

Natural History.  These excavations revealed a concentration of objects never duplicated in excavations of 

other Great Houses (Heitman and Plog 2005:90).  The collections form the basis of much of what is 
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known about the Chacoan material world.  The site is then not only the center of the Chaco world, but 

also the center of the Chaco archaeologists’ world.   Discussions of subjects such as a possible 

Mesoamerican connection and ritual activity rely on this material, because the preponderance of clearly 

Mesoamerican objects and identifiable ritual objects in the Chaco world come from Pueblo Bonito.      

Pueblo Bonito was excavated by two major expeditions.  For the Hyde Expedition in the late 

1890s, rancher Richard Wetherill worked with Harvard graduate student George Pepper to excavate 

approximately one-half of the rooms in Pueblo Bonito (Pepper 1905, 1909, 1920).  They packed and 

shipped the artifacts from their work to eastern museums, and most are curated at the American Museum 

of Natural History in New York City, with a smaller collection at the National Museum of the American 

Indian in Washington, D.C.  A second expedition funded by National Geographic in the 1920s excavated 

most of the remaining rooms in the site under the supervision of Neil Judd (1954, 1964).  Those artifacts 

are curated at the National Museum of Natural History in Washington, D.C.  Smaller projects have 

included opening two rooms by the Phillips Andover Academy in the 1890s (Moorehead 1906), 

stabilization and tree-ring sampling by the National Park Service (Windes and Ford 1992), and reopening 

of trenches placed through the trash mounds south of Pueblo Bonito by the University of New Mexico in 

2004-2008 (Wills 2010; Crown 2010).   

Room 28 in Pueblo Bonito offers an exceptional opportunity to examine two distinct and 

identifiable rituals: ritual consumption of imported chocolate and termination ritual.  Room 28 is 

distinguished primarily by the recovery here of the largest cache of cylinder jars from any site in the 

American Southwest; indeed, over half of all known Chacoan cylinder jars came from room (Figure 3; 

Crown 2008).  Cylinder jars are now known to have been used in consuming drinks made from chocolate 

brought over 2000 km from the tropics of Mesoamerica (Figure 4; Crown and Hurst 2009; Washburn, 

Washburn and Shipkova 2011).   The Room 28 cache contained 111 cylinder vessels together with 

pitchers and bowls found in a discrete and apparently orderly pile.  Other artifacts in the room include 

grinding stones and sandstone jar lids, together with a variety of apparently utilitarian objects (chipped 

stone knives, bone awls, bone “implements”, a wooden stick, yucca cord, and a wooden “piece”) and non-
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utilitarian pigments and ornaments (shell beads, shell bracelets,  a crystal, mica, ore, turquoise, and a 

copper object) (Pepper 1920:112-128).   Further analysis of these objects offers the opportunity to 

examine the nature of the ritual surrounding cacao consumption in Chaco Canyon.  Cacao was brought 

from Mesoamerica as beans or semi-processed tablets of chocolate, and additional processing of either 

form would be required to make chocolate drinks.  Processing would include grinding the nibs or tablets 

to make a paste, then stirring water and other additives into the paste to make a drink followed by some 

means of creating a froth on the drink (probably by pouring from jar to jar).  Because they were found 

together with the cylinder jars in the room, the groundstone and wooden implements found in Room 28 

were likely used in preparing such drinks.  Examination of these implements for evidence of cacao 

residues will help to determine the range of objects associated with cacao use in Chaco Canyon.  While 

the drinking of chocolate in cylinder jars is roughly dated to around A.D. 1000-1140 based on the range 

of ceramic designs on the pots, refining the dating of the placement of the cache of cylinder jars will 

provide a stronger date for cacao use and exchange.  PI Crown’s ongoing analysis of the cylinder jars 

provides important additional evidence for the nature of cacao ritual use at Pueblo Bonito.  The broader 

question in this case is what the material associated with this largest collection of cylinder jars tells us 

about ritual consumption of chocolate. 

The second ritual of interest here involved the caching of the cylinder jars and other vessels in the 

room followed by burning of the room.  It is possible that the cache represents only items stored in the 

room with accidental burning (Toll 1990; Crown and Wills 2003; although see Akins 2001).  However, 

recent work suggests that the large cache of vessels is instead the remains of a termination ritual (Mills 

2008).  Common in Mesoamerica, termination rituals are rituals that brought permanent closure to rituals, 

objects, constructions, or features.  Many cultures believe that some objects or buildings must be given 

life to empower them; termination rituals undid the activities and rituals that empowered those objects or 

buildings.  They reversed the processes that originally animated or brought to life those same objects, 

rooms, and sites, through destruction and “decharging” (Stanton, Brown and Pagliaro 2008).  They might 

involve the ritual retirement of objects considered too powerful to be discarded in the manner of normal 
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objects (Mills 2004, 2008) and/or deconsecration of ritual spaces (Creel and Anyon 2003; Walker et al 

2000; Mills 2008).  Termination rituals occur in ethnographic contexts under several different 

circumstances: when the last practitioner capable of performing a ritual dies, when a site is abandoned, in 

association with cyclical ritual destruction of objects or structures (as when a ritual cycle is complete) 

prior to rebuilding, and when enemies occupy/sack a site and wish to cleanse it.  In all cases, the goal is to 

remove sacred power from objects and structures.  The caching of objects found piled in Room 28 shares 

many features with termination ritual, but only the material part.  The non-material parts of the ritual, 

including placement of the objects, burning the structure, and depositing additional material above them, 

can only be determined through careful analysis of the surrounding stratigraphy.  Through such careful 

analysis, the project research can determine whether this was indeed a termination ritual, the type of 

termination ritual it was, and dates for when it occurred.   

In order to answer these questions, it is necessary to reopen Room 28.  First excavated in 1896 by 

George Pepper and Richard Wetherill, field notes, photographs, journals, and publications provide all of 

the information we have about this important room beyond the artifacts and a single tree-ring date.  

Unfortunately, these leave many issues unanswered.  Photographs of the room, combined with George 

Pepper’s (1920) published description of his excavations indicate a complex series of formation 

processes.  We know the following events occurred in some order: room constructed and used, room 

partitioned, clean sand deposited in room, artifacts placed in room, door to adjoining burial room closed, 

room burned, room flooded, room filled with trash, upper partition wall built.   

According to George Pepper (1920), supervisor of the 1896 excavation, the Room 28 fill was 

unremarkable.  The fill included fallen walls and “accumulated debris.”  Pepper describes evidence of the 

room having burned: blackened walls, reddened plaster/adobe, red vitrified sand, and posts turned to 

charcoal.  He noted that the western portion of the room had filled with sand that had both blown in and 

washed in BEFORE the ceiling fell, helping to preserve the ceramics in the room.  He also notes though 

(1920:117) that the cylinder jars had been forced from their “well-laid pile” and sometimes crushed “by 

the weight of the debris that the burning of the ceiling beams precipitated upon them.”   
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There are several reasons to question his interpretation of the events.  First, photographs reveal a 

highly uneven surface with vessels sitting at various different depths on the undulating surface (Figure 3).  

Second, careful reading of the expedition artifact catalog at the American Museum of Natural History 

reveals that he found masses of broken cylinder jars both 3 feet (91 cm) above the “floor” and “a few feet 

below the surface”.  Because the “floor” on which the cache was found was only 1.22 m below the 

surface, the actual mass of pottery apparently extended from about 30 cm below the surface to 1.22 m 

below the surface; in other words, the cache may have been part of a much larger mass of pottery, the 

upper levels of which were crushed, sandwiched in a 1 m layer.  Third, photographs reveal burned 

wooden beams in, around, and UNDER the mass of pottery in the cache.  Fourth, examination of the 

cylinder jars in the cache show that most were exposed to fire, but that the fire damage is often on the 

underside of the pots rather than the surface facing up—note that it is possible to tell which surface faced 

up both from the photographs and from silt lines still visible on the unwashed pots themselves.  Where 

charred wood is visible in the photographs, the pots in physical contact with the wood are burned on the 

vessel walls that contact the wood.  All of this patterning suggests that the pots were originally resting on 

a wooden structure that burned while the pots were in contact with it.  This raises the question of what the 

wooden structure was—was it a bin, shelving, or an upper story floor.  In other words, were the pots 

actually placed in lower Room 28 or on the floor of upper Room 28?  The answer to this question is 

critical for understanding the cultural and natural processes that created the cache and associated 

stratigraphy. 

At this point, the only additional information we have comes from the photographs and from the 

descriptions of the adjoining Rooms 55 on the west and 28a on the east (Figure 5).  Beginning with Room 

55, the cache of cylinder jars partly underlies a mass of material that forms the foundation for a later 

masonry wall that partitioned an upper story of Room 28 into Room 28 and Room 55 to the west.  Pepper 

had to partially undercut this mass of material to retrieve some of the cylinder jars.  Thus lower Room 28 

and lower Room 55 were once a single room space, making Pepper’s description of what he found in 

lower Room 55 relevant here.  In lower Room 55, Pepper (1920: 214-16) notes that the western wall was 
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debris, but that the remains of a floor was found 4’ below the western (upper cross) wall—this was not an 

intact lower room floor, but an upper story floor that had collapsed into the room.  Pepper found east/west 

beams, cedar bark covering and pieces of adobe that represented this fallen upper floor.  Only sterile sand 

to a depth of 4’ lay below these floor beams.  The presence of this floor is interesting, because its depth 

seems to fit well with the level at which the cache of vessels were found in Room 28, again suggesting the 

possibility that the cylinder jars were originally resting on an upper story floor that collapsed during a fire.    

Moving to Room 28a to the east of Room 28, Pepper found that this room was separated from 

Room 28 by a masonry partition wall that was 1.22 m high on the Room 28 side, but noted as 2.59 m high 

on the Room 28a side.  In describing Room 28a, Pepper (1920:126) states that this dividing wall, 

“extended to the ceiling of the lower room which was 8 ½ feet [2.59 m] from the floor at this end.  The 

base on which the wall rested was composed of large stones.  The room was floored at this depth (8 ½ 

feet) and had been filled in, and another floor put down at the bottom of the dividing wall or at a depth of 

6 feet [1.83 m] from the ceiling.”  If there were floors in Room 28a at 1.83 and 2.59 m below the former 

ceiling, it is possible that Pepper never reached the actual floors in Room 28.  His published description 

of the room and his diary entries in the Chaco Research Archive indicate that on August 28, 1896, Pepper 

and Wetherill completed removed the cache of pottery from Room 28; on August 29, they packed up the 

pottery for shipment, measured the floor, and broke through a sealed door to adjacent burial Room 32.  

They then used Room 28 only as a location to temporarily throw backdirt while excavating Rooms 32 and 

33.  There is no indication that they ever excavated below the level of the cache in Room 28.  Since the 

cache was only 1.22 m below the ceiling, there is a strong possibility that actual floors are still present in 

Room 28 .61 to 1.37 m below the level at which Pepper stopped working in this room. 

From his description, it is clear that, although the room burned and many perishable objects may 

have been lost, preservation was fairly good, with charred posts standing almost a meter high and wooden 

objects buried in sand left uncharred.  Pepper does not state whether he removed the charred posts or not, 

leaving open the possibility that they remain in the room and could be dated by tree-ring dating. 
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The later excavator of other portions of Pueblo Bonito, Neil Judd (1954:22-28), raised questions 

about Pepper’s interpretation of Room 28 and provided a thorough reinterpretation of the series of events 

that led to the archaeological strata found by Pepper.  PI Crown’s interpretation of the notes, photographs, 

and artifacts is quite different from Pepper’s and Judd’s.  All three interpretations are outlined in Table 1.   

Determining the actual dating and sequence of events is critical for the following reasons: The 

large cache of cylinder vessels found in Room 28 was associated with the importation and consumption of 

cacao from Mesoamerica —it is the largest collection of these vessels from any site in the US.  Dating the 

room, examining the other artifacts in the room, and searching for residues on those artifacts provides the 

best opportunity for enlarging our understanding of rituals involving chocolate consumption in Chaco 

Canyon.  The charred material in contact with the jars offers the possibility to obtain information on room 

construction prior to the fire and a terminus post quem or date after which the cache must have been 

placed; radiocarbon dating of material overlying the main cache of jars might provide a terminus ante 

quem  or date before which the cache must have been placed.  Having both sets of dates will help bracket 

the cache.  Finally, bracketing the placement of the cache also provides a date for the likely termination 

ritual involving the placement of the cache and burning of the room.  Teasing apart the actual sequence 

requires examining the stratigraphy and presence of features, such as floors, in addition to obtaining 

datable material.  Expectations for the three models are presented in Table 2. 

 Pepper 1920 Judd 1954 Crown 
Event 1 Room 28 constructed 

late 800s to early 900s 
Room 28 constructed 
late 800s to early 900s 

Room 28 constructed 
late 800s to early 900s 

Event 2 Room 28 remodeled Room 28 remodeled and 
construction debris 
pushed into room 

Room 28 remodeled 

Event 3 Partition wall built 
between 28 and 28a 

Clean sand placed over 
debris and new floor 
laid at door sill level 

Partition wall built 
between Rooms 28 and 
28a 

Event 4 Clean sand fills western 
half 

Partition wall built 
between 28 and 28a 

Drift sand blows into 
lower story room 

Event 5 Cylinder jars and other 
objects placed in room 

Cylinder jars and other 
objects placed in lower 
Room 28 A.D. 1025-
1050 

Doorway to adjacent 
Room 32 sealed 

Event 6 Door to Room 32 sealed Sand blows into room Cylinder jars and other 
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covering artifacts objects placed in upper 
story room and room 
burned as termination 
ritual 

Event 7 Room burned 
 

Room burns Room open to elements 
with evidence of wet silt 
deposited on vessels 

Event 8 Room flooded Door to Room 32 sealed Additional debris 
dumped into room and 
upper story built 
creating Rooms 28b and 
55 around A.D. 1083 

Event 9 Room filled with trash Upper story burned 
walls and roofing 
dumped into lower 
room thru an opening 

 

Event 10 Upper partition wall 
built between Rooms 28 
and 55 

Upper story walls 
rebuilt on south 

 

Event 11  Upper partition wall 
built between Rooms 28 
and 55 A.D. 1071-1083 

 

Event 12  Corridor left in debris in 
lower Room 28 to 
access adjacent Room 
51a to the north 

 

 
Table 1.  Three interpretations of events in Room 28 of Pueblo Bonito from construction to abandonment 
 
 
EXPECTATIONS Pepper Judd Crown 
Floor beneath cylinder 
jars 

Clearly defined floor at 
level of cylinder jars 

A clearly plastered floor 
at the level of the door 
sills 

No evidence for a floor 
at the level of the 
cylinder jars 

Stratigraphy Clearly defined floor in 
the stratigraphy of the 
dirt between Rooms 28 
and 55 at the level of the 
cylinder jars 

A layer of blown sand 
below the level of the 
cylinder jars 

Evidence that the debris 
from the falling, burned 
roofs was below the 
level of the cylinder jars 
as well as above 

Posts No charring of posts 
below level of cylinder 
jars 

Burned material 
ABOVE the level of the 
cylinder jars, but not at 
or below that level 

Burned material mixed 
in with the layers at 
which Pepper found the 
cache and charring of 
posts below the level of 
the cache 
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Lower floor No evidence for a lower 
floor up to 1.5 m below 
the final excavation level 

Lower floors likely exist Evidence for lower 
floors at .3 and 1.3 m 
below the final 
excavation level 

 
Table 2.  Expectations of Pepper, Judd, and Crown models for burning and caching events in Room 28  

 

 In addition to determining the sequence of events that created the stratigraphy and artifact 

placement in Room 28, the proposed research will examine the nature of probable ritual activity 

associated with these events, including whether these were use/abandonment processes or part of a 

termination ritual.  Some researchers have suggested that the vessels were simply stored in Room 28 

between uses.  The room might have burned with the vessels left inside, or the room might have been 

abandoned before it burned.  In either event, the association of the cache, burning, and abandonment is 

coincidental in this case rather than purposeful.   In contrast, other researchers have suggested that the 

cache represents a termination ritual (Mills 2008:108).  It might either represent a desecratory 

termination ritual created when victors of a conflict or later occupants of Pueblo Bonito wanted to remove 

sacred power from the objects or site by piling the vessels up and setting the room ablaze.  Alternatively, 

existing occupants of Pueblo Bonito might have held a reverential termination ritual if the last 

practitioner capable of performing the ritual associated with the cylinder jars died, as the population of 

Pueblo Bonito dwindled (Mills 2008:110), if abandonment of the site was planned, or in association with 

the cyclical ritual destruction of objects or structures prior to rebuilding.  Determining which of these 

three scenarios is correct requires careful examination of stratigraphy, dating, residues on vessels, and 

marks on room walls.  Table 3 presents the specific expectations for each scenario, based in part on 

models derived from reverential and desecretory termination ritual activity in Mesoamerica.   

 Abandonment or 
accidental fire 

Desecratory termination Reverential termination 
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Burning Accidental and later than 
placement of cylinder 
jars 

Contemporary with 
placement of cylinder 
jars 

Contemporary with 
placement of cylinder 
jars 

Evidence for other ritual 
objects 

Lack of other ritual 
offerings 

Lack of clear scattering 
of ritual offerings (shell-
turquoise) amidst cache 

Scattered offerings 
(shell/turquoise) amidst 
the cache 

Objects in cache Collection of objects go 
together and are normal 
for the room context 

Objects in unusual 
context and do not 
necessarily belong 
together as a coherent 
assemblage 

Most objects belong 
together as an 
assemblage used in a 
single ritual 

Treatment of objects Objects complete as left Objects broken and 
scattered, defaced 

Objects complete and not 
broken prior to 
deposition or broken in 
place, not defaced 

Surfaces and walls Untouched Surfaces and walls 
scarred, cut open, 
defaced 

Surfaces and walls left 
untouched 

Artifact origins Normal range of items, 
mostly local 

High percentage of exotic 
items 

High percentage of exotic 
items 

Deposition of clean 
material 

No sterile sand or 
woodash deposited prior 
to burning 

Sterile sand or woodash 
deposited prior to 
burning 

Sterile sand or woodash 
deposited prior to 
burning 

 
Table 3. Interpretive framework for evidence for abandonment, desecratory termination, and reverential 
termination ritual. 
 
Scholar Barbara Mills (2008) has argued that the Room 28 cache represents a reverential termination at 

the end of Pueblo Bonito occupation in the late 1100s.  However, there are no absolute dates that support 

use of the room past the early 1100s.  Only through additional excavation, careful examination of 

stratigraphy, and additional dates can we hope to resolve this ongoing debate concerning the dating of the 

room and cache.  Recovery of pollen and macrobotanical materials will aid in evaluating the presence of 

perishable items or plants used in a termination ritual.  It is particularly critical that all artifacts removed 

by the Wetherill/Pepper team be counted, analyzed, and examined for evidence of use and/or defacement 

at the time of their placement in Room 28.   

 In terms of value to scholars and students, the present study promises to enlarge our 

understanding of the social and cultural conditions surrounding the acquisition and consumption of 

chocolate in Chaco by investigating the ritual activities associated with the use and discard of cylinder 
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jars in one of the only locations where that will ever be possible, Room 28 in Pueblo Bonito.  It will 

define the nature of ritual activity in the largest great house in Chaco Canyon, adding important insight 

into the social history of the site.  It will provide training for graduate and undergraduate students in the 

context of multi-disciplinary research.  The value for general audiences in the humanities includes 

enriching the public understanding of the historical depth of luxury food consumption, ritual activity, and 

Mesoamerican interaction among cultures located within the current US.  It will strengthen public 

understanding of how exchange in luxury foods, such as chocolate and sugar, creates cultural 

entanglement and sometimes conflict.  Through outreach and interpretive programs, this project will 

reach a large audience of tourists eager to know more about everyday life in Chaco Canyon. 

History and Duration of the Project 

 PI Crown began research on the Chacoan cylinder jars in 1999 when she noticed that some had 

been renewed through reslipping/painting/firing over time and others had had their designs removed 

through abrasion scrubbing (Crown and Wills 2003).  With internal funding from the University of New 

Mexico, she visited the collections at the American Museum of Natural History and Smithsonian National 

Museum of Natural History in 2002 and 2003.  She then became co-director of the Chaco Stratigraphy 

Project (project website: http://www.unm.edu/~chaco/about.html), an NSF funded project (Wirt H. Wills, 

PI; BCS 408720) that reexcavated trenches placed through the trash mounds at Pueblo Bonito, which had 

been originally excavated in the 1920s.  She helped supervise five seasons of field work from 2005-2007.  

She received NSF funding (2007-2010; BCS 0710733) to analyze the artifacts from those excavations, 

including additional analysis of the cylinder jars from the Pueblo Bonito rooms, conducted in 2007 and 

2008.  She supervised nine undergraduate and graduate students, and one high school student, analyzing 

approximately 250,000 artifacts from the trash mounds from 2007-2009 and she is currently editing the 

volume resulting from this project.  The project revealed a number of fragments of cylinder jars in the 

trash mounds, indicating that these special vessels were sometimes discarded as normal household trash.  

Her research on the cylinder jars had led her to notice many parallels with Maya cylinder vessels (known 

to have been used to drink chocolate), and so she sent five sherds from the Pueblo Bonito trash mounds 
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for organic residue analysis, a project that revealed residues of theobromine and caffeine in ratios that 

indicate the consumption of chocolate in three of the five vessels tested (Crown and Hurst 2009).  PI 

Crown and Jeffrey Hurst then received NSF funding (2009-2011; BCS 1012438) to expand the study of 

cacao exchange in the American Southwest, a project that will be completed by Summer 2012, with 

several publications planned.   

 All but two known Chacoan cylinder jars have now been photographed and recorded.  The two 

remaining jars are at the Field Museum of Natural History in an exhibit case and are not available for 

study at the present time.  In addition to the 2003 and 2009 publications, Crown presented a paper at the 

Society for American Archaeology on the cylinder jars in 2008 and delivered 30 public presentations on 

the cylinder jars and chocolate research to public audiences in Arizona, California, Colorado, New 

Mexico, Pennsylvania, and Texas.  The research was featured in Science, Science News, the New York 

Times, the LA Times, National Geographic, Archaeology Magazine, and websites, magazines, and 

newspapers throughout the world.  Chaco Culture National Historical Park has a Visitor Bulletin devoted 

to Crown’s research on cacao use in Chaco (Figure 6). 

 Full understanding of the jars and their ritual use requires detailed examination of the other 

artifacts used in chocolate preparation and consumption, as well as the precise actions surrounding their 

disposal.  Crown submitted a proposal to the CCNHP in May 2010 to reexcavate Room 28 in Pueblo 

Bonito, where 60% of all cylinder jars were found.  After a round of revisions, the proposal was sent to 

the Tribal Consultation Committee, with 25 member tribes, for comments and to three senior 

Southwestern archaeologists for peer review.  Crown received comments from representatives from 

Acoma Pueblo, the Hopi Tribe, Isleta del Sur Pueblo, and the Pueblo of Zuni.  She also received 

comments from archaeologists Eric Blinman, Barbara Mills, and Steve Plog.  At the request of the park, 

she revised the proposal based on these comments and resubmitted it for final approval by the CCNHP 

and the New Mexico SHPO’s office.  The work was approved by the CCNHP in October 2011 (see 

Appendix) and it is currently (November 2011) at the New Mexico SHPO’s office.  Documents in support 
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of this project are included in the appendices.  The scope of work includes requirements from the CCNHP 

(for instance, funding to catalog artifacts for curation is a requirement of permitting).   

Publications: 

Crown, Patricia L. and W. H. Wills 
2003  Modifying pottery and kivas at Chaco: Pentimento, Restoration or Renewal?  American 

Antiquity 68:511-532. 

Crown, Patricia L. 
 2008  Chacoan Cylinder jars.  Paper presented at the Society for American Archaeology Meetings, 

Vancouver, March. 
 
 2010 Acquisition, Use and Discard of Red and Brown Wares at Pueblo Bonito, Chaco Canyon.  Paper 

presented at the Society for American Archaeology Meetings, St Louis, March. 
 
Crown, Patricia L. and W. Jeffrey Hurst 
 2009 Evidence of cacao use in the Prehispanic American Southwest.  Proceedings of the National 

Academy of Sciences 106:2110-2113. 
 

Project Staff 

Project Director: PI Patricia Crown will act as Project Director.  Her responsibilities will include 

supervising all aspects of the project, including excavation, artifact analysis, residue analysis and dating.  

She will directly supervise all fieldwork and oversee the specialized analyses.  She will conduct the 

analysis of whole ceramic vessels from Room 28 in the collections at the American Museum of Natural 

History and the National Museum of the American Indian.  She has 36 years of experience in 

southwestern archaeology and an extensive record of research and publication.  She has worked with 

Chaco ceramics for the last 12 years and conducted field work in Chaco since 2005.  She has collaborated 

on projects with scholars from Los Alamos National Laboratories, the Smithsonian Institution, the 

University of Arizona, Washington State University, the National Park Service, and the Hershey 

Corporation.  She will devote 100% of her research time during the Summers 2013 and 2014 to this 

project and 20% of her research time during the Academic years 2013-2015.   

Project Participant: Hannah Mattson, currently a graduate student at the University of New Mexico, will 

conduct the analysis of groundstone and other objects from Room 28 during collections research at the 

American Museum of Natural History and the National Museum of the American Indian.  She has worked 
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with collections at both museum before and has already completed the analysis of the ornaments from 

Room 28 in these collections. Ms. Mattson plans to complete her dissertation on ornaments from Pueblo 

Bonito and Aztec Ruins by the Spring 2013, and so she will have her doctorate before the project begins.   

Project Participant: Wetherbee Dorshow, currently a graduate student at the University of New Mexico, 

is President of Earth Analytic, Inc., a geospatial modeling company.  Mr. Dorshow will conduct the 

LiDAR mapping of Room 28 and create the 3-D model of the room for the website.  Mr. Dorshow has 

conducted LiDAR in Chaco Canyon of the trash mounds at Pueblo Bonito and of the entire ruin at Pueblo 

Bonito.  He received NSF funding to have Airborne Laser Swath Mapping conducted of Chaco Canyon.  

His dissertation involves geospatial modeling of agricultural productive potential during the 10th and 11th 

centuries A.D. at Chaco Canyon, NM.  He will complete his doctorate in 2012 before the project begins. 

Project Participant: Dr. Jeffrey Hurst, Senior Research Chemist with the Hershey Corporation, will 

oversee the residue analysis of ceramics and ground stone objects.  Dr. Hurst has conducted residue 

analyses of ceramics from the American Southwest and Maya area for twenty years.  He will contribute 

approximately 40 hours of research time to the project. 

Project Participant: Dr. Timothy Ward, Associate Dean of Sciences and Director of the Keck laboratory 

at Millsaps College, Mississippi, will oversee the High Performance Liquid Chromatography- Mass 

Spectrometry analysis of ceramics and ground stone conducted by undergraduate research assistants in his 

laboratory.  He has been a principal contributor to the Crown-Hurst NSF-funded Cacao Exchange study. 

Project Participant.  Dr. Karen Adams, Archaeobotanist, will prepare and analyze all samples taken for 

charred plant remains.  Dr. Adams analyzed the archaeobotanical material from the Pueblo Bonito trash 

mounds and has an extensive record of research and publication in this field. 

Project Participant.  Dr. Susie Smith, Palynologist, will prepare and analyze all pollen samples.  Dr. 

Smith analyzed the pollen from the Pueblo Bonito trash mounds.  She has worked on issues surrounding 

southwestern pollen for several decades and has an extensive record of research and publication.   

Project Participant: A Graduate Research Assistant will be hired for one academic year to oversee the 

analysis of artifacts in the laboratory and assembling of all project records for delivery to the National 
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Park Service.  This will be a .5 fte position for an advanced graduate student at the University of New 

Mexico.  In addition, 5 undergraduate and graduate students will be hired to conduct the excavations at 

Pueblo Bonito.  These individuals have not been identified yet because the project begins in 19 months.  

Every effort will be made to hire individuals from underrepresented groups within the discipline, 

particularly Hispanic and Native American students.  Finally, 3 undergraduate students will be hired to 

complete the analysis of artifacts for twenty hours per week during the academic year 2013/2014, as well 

as catalog the artifacts for delivery to NPS.   

Methods 

 Exploring ritual behavior at Pueblo Bonito requires multiple lines of evidence and a variety of 

different techniques.  These are discussed in roughly the order they will be performed. 
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Excavation :  

 Room 28 is 8.89 square meters in size and is estimated to be 3-4 meters deep.  Backdirt from the 

original 1896 Hyde expedition excavations will be removed with shovels by a crew of five 

students under the supervision of PI Crown.  All dirt will be screened using ¼” mesh.  We do not 

know how the Hyde Expedition backfilled the room, whether with rocks or dirt, and it is unclear 

where any dirt in the room might have come from originally.  However, at the request of the 

CCNHP, we will collect all artifacts.  Photographs of the room in 1896 will be used to determine 

when we are approaching the original depth of the cylinder jar cache.  At 20 cm above this level, 

we will switch to use of 1/8” mesh for the remainder of all excavations.  The final 20 cm will be 

collected and bagged separately, and horizontal control will be provided by separating the 

roomspace into four quadrants.   

 When the surface to which the Hyde expedition excavated is reached, excavation will stop and 

that surface will be documented in detail.  The surface will be gridded in 1 m squares and 

geological and pollen samples will be taken from the each square.  Photographs and drawings will 

be made of the surface and any remaining artifacts/features associated with it. 

 Using the already-established quadrants, excavations will then proceed below the Hyde surface.  

Beginning in the NE quadrant, the excavation will proceed slowly following natural stratigraphy 

or in ten centimeter arbitrary levels if there is no visible stratigraphy, with complete 

documentation of any features encountered.   

 Based on what is known of adjacent rooms 28a, 55 and 57, it is anticipated that any floor surface 

encountered will be distinguished by a change in texture and hardness.  Floors may have been 

plastered or flagstone lined (as in adjacent Room 28a).  By starting in the NE quadrant of the 

room, the relationship of the stratigraphy to the open doorway into Room 51a and to the partition 

wall between 28 and 28a should be clear.  When a floor surface is encountered, excavations will 

move to the opposing quadrant (SW) to clear to the same level, in order to have stratigraphic 
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profiles across both room dimensions before removing the remaining two quadrants.  After 

complete documentation of the floor, excavations will resume in the NE quadrant, following the 

same procedures.  Once the lowest floor that can demonstrably be associated with the masonry 

walls is encountered, the extent of subfloor testing will be determined in the field in consultation 

with NPS personnel.   

 Once the entire room is cleared, a total station will be used to map the room.  A very high 

resolution terrestrial laser scanner (LiDAR) will be used to document all walls and features.  This 

must be done for complete documentation of the room and at the request of the NPS for 

conservation purposes.  CCNHP Archaeologists have stated that Room 28 will never be reopened 

again, so complete documentation will permit future generations to view the room walls and 

surfaces using the LiDAR images.  PI Crown conducted a due diligence search of the Geospatial 

One-Stop Portal and there are no existing images of Room 28 available.  Standard NPS wall 

documentation practices will be followed.  Excavation forms, maps and photography will follow 

standard methods.  Any charcoal encountered on the floor, in the debris underlying the partition 

wall (for Rooms 28b/55), or in architectural posts will be sampled for tree-ring dating and 

radiocarbon dating.  Samples will be removed from the floor and debris underlying the partition 

wall for geological, pollen and macrobotanical analysis.  The western stratigraphic profile will be 

documented in detail using standard procedures, including recording texture, color, inclusions, 

and organic content.  OSHA regulations will be followed to shore walls as necessary for safety.  

 If human remains are encountered, the CCNHP’s policy on inadvertent discoveries will be 

followed.  No human remains were recovered by the Hyde Expedition in this room, so we are not 

anticipating finding any. 

 All of the artifacts, samples, and stratigraphic data required to address the research questions as 

outlined in Tables 1-3 above will be collected during the field work. 
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Outreach:  

 

 The PI will coordinate all outreach efforts with the Interpretive Rangers at CCNHP.  Room 28 is 

located directly next to the path taken by visitors through Pueblo Bonito, so it is critical that some 

kind of ongoing outreach to Park visitors occur during the excavations.  One crew member will 

be stationed at the ground surface to explain the project to the public throughout each day.  The 

project will work closely with the interpretive rangers, so they are aware of the scope of the 

project and any ongoing results.  Because Chaco is often described as having so many 

“mysteries” surrounding the occupation there, Park visitors often ask why there are no ongoing 

excavations.  We know from our experiences excavating the Pueblo Bonito trash mounds that 

there will be an enormous interest in this project, particularly given the tie-in to the discovery of 

chocolate.  PI Crown will give public talks at CCHNP in the evening lecture series each week of 

the project. 

 The project includes outreach with Acoma Pueblo, which is being coordinated with Theresa 

Pasqual, Director of the Acoma Historic Preservation Office.  Unfortunately, Ms. Pasqual was 

seriously ill during the preparation of the proposal and unable to formulate further plans for 

outreach.  She has expressed interest in coordinating the outreach activities.  

 PI Crown commits to multiple public presentations of this research.  PI Crown will also 

incorporate the results of this research into her teaching. 

Analysis: 

 In consultation with Park Staff, all artifacts encountered in situ or in screening will be collected.  

Artifacts will be taken to UNM for processing, analysis, cataloging, and curation.  Processing will 

be minimal to avoid disturbing any intact residues.  Analysis will follow the same procedures 

established by the PI for the Chaco Stratigraphy Project.  Cataloging will follow NPS procedures 

established for Chaco collections.  Curation will be at the Hibben Center by CCNHP.  Analysis 

GRANT11020096 -- Attachments-ATT4-Narrative1004875664.pdf



 Chocolate, Cylinder Jars, and Ritual in Chaco Canyon, New Mexico  24 
 

 

and cataloging will occur during the Academic year 2013/2014.  Three undergraduate students 

will be employed to conduct the analysis under the supervision of the PI and RA. 

 Samples will be sent to various specialists for analysis, including pollen and geological analysis 

during Year 2 of the project.  A sample of artifacts will be sent for residue analysis, particularly 

cacao.  Chronometric samples will be sent for radiocarbon dating and tree-ring dating.  All 

laboratories and specialists contacted to undertake these specialized analyses are recognized 

experts in the field with years of experience with Chaco Canyon materials. 

 During the Summer of 2014, PI Crown and Hannah Mattson will travel to the American Museum 

of Natural History and the National Museum of the American Indian to analyze all materials 

excavated from Room 28 in 1896.  They have already analyzed all cylinder jars and ornaments, 

but must examine the remaining ceramics and groundstone.  They will measure, document, and 

photograph each artifact, compiling a complete ACCESS database of all materials.  They will 

select a sample for residue analysis, write a proposal for destructive testing to the museums, and, 

if approved, sample the artifacts for organic residues.  It is estimated that the analysis will take 

three weeks. 

 Interpretation 

 Using the interpretive frameworks outlined in Tables 1-3, PI Crown will collate all of the 

excavation and analysis results into a series of articles for publication.  She will use the Academic 

year 2014/2015 to complete writing up this project.  She will provide detail on the nature of the 

Room 28 deposits to determine how and when the cache of cylinder vessels was deposited there.  

She will interpret the kind of deposit this was and whether ritual activity was associated with its 

deposition.  She will use the artifact analysis and residue analysis to further describe the nature of 

the cacao ritual performed using the cylinder jars at Pueblo Bonito.   
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Section 106 Review Process 

 As a historic property of the National Park Service, the CCNHP was listed on the National 

Register of Historic Places on October 15, 1966.  The current project has obtained a Research and 

Collecting Permit from the CCNHP, an ARPA Permit.  The proposed project has been through tribal 

consultation, peer review, and in-house review.  Documents relating to permitting are in the Appendix. 

Dabney Ford, NPS Archaeologist for the CCNHP, will conduct the Section 106 review process for this 

project.  She has begun the process already (November 2011), so the process should be concluded 

before the proposal review process is completed in 2012.     

Final Product and Dissemination 

 As a project permitted by the NPS, all electronic files and data generated by this project must be 

turned over to the CCNHP.  Electronic databases are available to the public and interested scholars 

through the NPS.  The LiDAR imagery will be available through the NPS and also on a project website 

through the University of New Mexico.  All artifacts and samples will be curated by the National Park 

Service in the Chaco Center on the campus of the University of New Mexico in Albuquerque.  These are 

available for study by qualified scholars and to view by appointment by the public.   

 For scholarly audiences, The PI will publish articles in professional journals, such as American 

Antiquity, Journal of Archaeological Science, and American Anthropologist, all of which have on-line 

availability.  She will make publications available to interested parties as pdfs through the project website.  

The project results will thus be available as widely as possible.  The website will be hosted through 

UNM.  The PI envisages 3-5 publications from this project.  Results from the project will also be 

available through the NPS website. 

 For general and student audiences, the PI will offer public lectures on the project results as 

widely as possible.  Lectures will be planned for CCNHP and in Albuquerque at UNM.  The website will 

offer the public and interested students access to project results as well.   
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Work Plan  

 

May-July 2013: Field Work.  In the summer of 2013, we will conduct field investigations of 

Room 28.  The CCNHP and SHPO have given permission for this work.  This will require an 

estimated 6 weeks of field work with a crew of five experienced students.  All personnel will be 

housed in Chaco Canyon.  We will return to Albuquerque on weekends to pick up food and 

supplies and drop off artifacts.  The crew will conduct initial sorting and inventory of artifacts in 

the field.  When the room is completely open, LiDAR mapping will be conducted to record all 

walls, surfaces, and features.  This room will not be opened again, so completion of this 

recording will provide future scholars with complete information on the room and provide the 

NPS with a condition assessment as of this date. Outreach activities will include daily tours for 

tourists and activities with Acoma residents.  Personnel: PI Crown, five experience students. 

August 2013-May 2014: Laboratory Analysis. During the Academic year, we will conduct analyses of 

artifacts and samples collected during the excavations.  A Graduate Research Assistant will be 

responsible for overseeing this analysis, conducted by UNM undergraduate students hired and trained for 

this project.  The PI will supervise all hiring, analyses, and training.  Based on past experience, it is 

anticipated that three students can complete the analysis during this academic year.  Outreach with Acoma 

residents will continue during this time period.  Personnel: PI Crown, Research Assistant, three 

undergraduate students.   

June-August 2014: Museum analysis.  PI Crown and Research Collaborator Hannah Mattson will travel 

to the American Museum of Natural History and the Smithsonian National Museum of the American 

Indian to view the Hyde Expedition collections from Room 28.  They will use standard analytic 

techniques and photography to record the dimensions, features, and any use traces (usewear or residues) 

on the objects removed from Room 28 in 1896.  It is anticipated that this will require 2 weeks at the 

AMNH and 1 week at the NMAI.   Personnel: PI Crown and Hannah Mattson. 
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September 2014 to May 2015: Specialized analyses.  During this academic year, all samples and artifacts 

will be sent for specialized analyses.  Datable materials will be sent to the Laboratory of Tree-ring 

Research or the University of Arizona AMS Dating Facility for radiocarbon dates.  Pollen samples will be 

sent to the palynologist.  Macrobotanical remains will be sent to the archaeobotanist for analysis.  A 

sample of ceramics and groundstone will be sent for residue analysis.  Personnel: PI Crown, Jeffrey 

Hurst, Tim Ward, Karen Adams, Susie Smith.   

June 2015-May 2016.  Write-up.  During the final PI Crown will complete publications with the project 

collaborators based on the project during this time.  PI Crown should have a sabbatical year during this 

time and sufficient time to complete a series of publications on the project results.  No funding is 

requested during this year.  Personnel: PI Crown, Hurst, Ward, Adams, Smith, Mattson.  

Summary and Significance 

Current interpretations of Chaco Canyon place ritual activity at the center of explanations for the 

cultural florescence in the 11th century, yet little is known of such ritual activity.  The proposed research 

promises to enlarge our understanding of past ritual and beliefs within this part of America.  The ritual 

that involved drinking chocolate drinks demonstrates the historical depth of exchange of goods and ideas 

with Mesoamerican peoples.  It provides strong confirmation that luxury foods, such as chocolate, were 

an important part of the economic fabric of cultures within American borders long before Europeans set 

foot on American soil.  The people of Chaco needed cacao for their rituals and relied on wealthier 

southern populations to provide the ingredients for success in their ritual activities.   

Understanding the termination of cacao ritual at Pueblo Bonito will add important insight into the 

social history of the great houses in Chaco.  On the one hand, termination signals the end of ritual 

chocolate consumption for some portion of the population and given the high-cost and likely status 

signaling accompanying this resource, cessation must have been a charged event, perhaps an actual crisis 

for the community.  On the other hand, accurately dating the termination ritual and closure of ht room will 

make it possible to situate the vent in Pueblo Bonito’s life history, allowing a more comprehensive 
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perspective connecting termination to episodes of building construction and destruction, possible cycles 

of ritual renewal, subsistence change, and perhaps even periods of abandonment.    

Gaining greater understanding of the nature of actual ritual activities in Chaco will enhance NPS 

interpretative talks to the thousands of visitors who come to Pueblo Bonito each year.  They have already 

incorporated discussion of chocolate drinks into their tours of the site, so that adding more information on 

the rituals associated with chocolate will enhance the visitor experience of this UNESCO World Heritage 

Site.  Most importantly, it will create a greater appreciation for the variety of cultures that are 

encompassed American society together with the long-standing exchange of ideas and materials with 

cultures to the south. 
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