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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 

GRANT11020096 -- Attachments-ATT4-Narrative1004875664.pdf



 Chocolate, Cylinder Jars, and Ritual in Chaco Canyon, New Mexico  6 
 

 

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.”   

GRANT11020096 -- Attachments-ATT4-Narrative1004875664.pdf



 Chocolate, Cylinder Jars, and Ritual in Chaco Canyon, New Mexico  10 
 

 

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 

 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 
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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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Applicant Institution: University of New Mexico 
Project Director: Patricia L. Crown 
Project Grant Period: 05/15/2013-05/14/2016 

  
Computational 
Details/Notes 

(notes
) Year 1 (notes) Year 2 

(notes
) Year 3 

 Project 
Total 

     
05/15/2013-
05/14/2014   

05/15/2014
-
05/14/2015   

05/15/2015
-
05/14/2016   

1. Salaries & Wages                 

Project Director Patricia L Crown 

Academic year 
salary:$  
(yr 1), $  
(yr 2), $  
(yr 3)  $16,803  $17,307  $17,826 $51,936 

Graduate Research Assistant 
Academic year 
salary  .5 fte $14,538         $14,538 

Undergraduate Student Assistants 

Academic year 
$10/hour, 20 
hours/week 

32 
weeks $19,200         $19,200 

2. Fringe Benefits                 

Project Director Patricia L. Crown 
% of funded 
portion of salary  29.20% $4,906 31.80% $5,504 32.90% $5,865 $16,275 

Graduate Research Assistant 
fringe 1% plus 
health insurance 

1% plus 
$1587 $1,732         $1,732 

Undergraduate student assistants fringe 1%  1% $192         $192 
3. Consultant Fees                 

Student Costs/Stipends 
$500/week X 5 
field workers 6 weeks $15,000         $15,000 
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Research Assistant Hannah 
Mattson 

 hours X 
hour for 

research       $4,050     $4,050 
4. Travel                 

Field Vehicles 

Enterprise 
Rental corporate 
rate 6/01/13-
07/13/13 ($2506 
each) plus gas 
376 miles/week 
X .51/mile X 2 
trucks 

2 pickup 
trucks 6 
weeks 
plus gas  $7,262         $7,262 

Project Director Patricia L. Crown per diem  
Summer 
40 days 
X $85 $3,400 

14 day trip 
for 
research 
at 
American 
Museum 
of Natural 
History  $4,929     $8,329 

Project Director Patricia L. Crown per diem      

7 day trip 
to National 
Museum 
of the 
American 
Indian  $2,234     $2,234 

Research Assistant Hannah 
Mattson per diem      

14 day trip 
for 
research 
at 
American 
Museum 
of Natural 
History  $1,429     $1,429 

Research Assistant Hannah 
Mattson per diem      

7 day trip 
to National 
Museum 
of the 
American 
Indian  $1,009     $1,009 

5. Supplies & Materials                 

GRANT11020096 -- Attachments-ATT5-budget1004875665.pdf

(b) (6)

(b) (6)



31 
 

Plywood sheet 8' X 4' X 3/4" 
each sheet is 
$32 6 sheets $192         $192 

Tarp 
each tarp is 
$169 2 tarps $338         $338 

plastic bags 
assorted sizes 
from USPlastics 4000 $117         $117 

miscellaneous supplies (paper, 
pencils, graph paper)     $100         $100 
6. Services                 

LiDAR mapping of Room 
Earth Analytic, 
Inc.   $4,000         $4,000 

Residue Analysis 

Millsaps College 
Keck Lab, 
$65/sample      

15 
samples $975     $975 

Pollen Analysis 
Susie Smith 
$260/sample     

15 
samples $3,900     $3,900 

Macrobotanical Analysis 
Karen Adams 
$280/sample     

15 
samples $4,200     $4,200 

Radiocarbon dates 

University of 
Arizona AMS 
facility, 
$550/sample     10 dates $5,500     $5,500 

Tree ring dates 

University of 
Arizona 
laboratory of 
Tree Ring 
Research, 
$30/sample     10 dates $300     $300 

7. Other Costs                 

Tuition for RA  

required by 
UNM, 12 credit 
hours $3637   $3,637         $3,637 

8. Total Direct Costs Per Year   $91,417   $51,337   $23,691 $166,445 

GRANT11020096 -- Attachments-ATT5-budget1004875665.pdf



32 
 

9. Total Indirect Costs  Per Year 
mtdc= 
$72780 $37,118   $26,182   $12,082 $75,382 

Indirect Cost Calculation:a. Rate: 
51% of direct cost per year.b. 
Federal Agency:  Health and 
Human Servicesc. Date of 
Agreement: 07/13/2009                 

10. Total Project Costs 
(Direct and Indirect costs for 
entire project)     $128,535   $77,519   $35,773 $241,827 
                  
11 Project Funding                 
a. Requested from NEH Outright:             $108,828 
  Matching Funds:             $15,000 

  
Total Requested 
from NEH:             $123,828 

b. Cost Sharing 
Applicant's 
Contributions:             $102,999 

  
Third Party 
Contributions:             $15,000 

  Project Income:             $0 

  
Other Federal 
Agencies:             $0 

  
Total Cost 
Share:             $117,999 

                  
12. Total Project Funding               $241,827 
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Budget Justification 
1. Salaries and Wages 

 PI Crown will oversee all aspects of field and laboratory work.  She will devote  of her research time during the academic years of the 
project to this research.  The salaries listed are her current salary for year 1, with a 3% raise for each subsequent year.   

 Graduate Research Assistant salary is based on .50 fte with the current rate ($13715) plus a 3% increase. 
 Student Assistants will conduct laboratory analyses during the Academic year 2013/2014.  Undergraduate students will be hired at 

$10/hour, 20 hours/week. 
2. Fringe Benefits 

 PI Crown’s fringe benefits are listed at UNM rates for the Academic years as a percent of her funded salary. 
 Graduate Research assistant rates include 1% fringe benefit plus health insurance.  These are required by UNM and the rates are set by 

UNM. 
 Undergraduate Student Assistant rates include 1% fringe benefit.  This rate is set by UNM. 

3. Consultant Fee 
 Students will receive a stipend of $500/week for six weeks in the field.  This set amount is excluded from F&A Rate Calculation. 
 Research Assistant Hannah Mattson will receive a set $ /hour (her current salary) for 150 hours of work conducting analyses at museums 

and helping write up the results. 
4. Travel 

 Project will rent two pick-up trucks from Enterprise Rent a car using the UNM Corporate Rate.  Rate quoted by phone on 11/26/2011 
($2503/truck).  Gas is estimated based on one roundtrip from Albuquerque to Chaco per week at 276 miles, 50 miles per week  within the 
Canyon, and 50 miles per week getting supplies within Albuquerque for a total of 376 miles X 6 weeks X .50/mile X 2 trucks=$2256. 

 For Year 1, Project Director Patricia L. Crown will receive a standard per diem rate of $45/day plus $40/day for housing in Chaco 
Canyon.  The housing is necessary because the garage is used as a laboratory.  The National Park Service charges $40/day for a duplex.  
For Year 2, Crown will travel to New York City to the American Museum of Natural History to analyze collections for 14 days.  GSA 
rates are hotel ($250) and food ($71) for NYC.  Current airfare averages around $400 roundtrip Albuquerque-New York City.  Shuttle 
charges roundtrip $35.  Crown will also travel to Washington, D.C. to analyze collections at the National Museum of the American Indian 
for 7 days.  GSA rates are hotel ($175) and food ($71).  Current airfare averages around $500.  Metro charges roundtrip $12. 

 In Year 2, Research Assistant Hannah Mattson will accompany Crown on trips to NYC and DC.  Costs for travel are the same as for 
Crown, except that there are no hotel charges since they will share a room. 

5. Supplies and Materials 
 Field supplies include standard items.  UNM provides most equipment.  The room must be covered each night with plywood, 6 sheets at 

$32/sheet.  Tarps are used with plywood to keep rain out of excavations.  A 60’ X 30’ tarp is $169.  This gives sufficient overhang to 
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prevent moisture from seeping into the room.  Archival quality polyethylene ziplock bags are included in four sizes.  They come in boxes 
of 1000 from US Plastics at $117.  Miscellaneous field supplies include notebooks for notes, pencils, pens, graph paper, rubber bands. 

6. Services 
 LiDAR mapping costs come from Earth Analytic, Inc. The costs include rental of the Faro Laser Scanner, software rental and technical 

support for four days, data processing, analysis and 3D modeling for 6 days, and miscellaneous supplies.  Rates are from Collaborator 
Wetherbee Dorshow.   

 Residue analysis will be conducted at the Keck lab at Millsaps College in Jackson, Mississippi.  Rates are from Collaborator Tim Ward. 
Ward  trains undergraduate students in the procedures and analysis. 

 Pollen analysis will be conducted by Susie Smith, an independent contractor.  Dr. Smith has a standard rate of $260/sample. 
 Macrobotanical analysis will be conducted by Karen Adams, an independent contractor.  Dr. Adams has a standard rate of $280/sample. 
 Radiocarbon dating rates come from the University of Arizona AMS Facility. 
 Tree ring dating rates come from the University of Arizona Laboratory of Tree Ring Research. 

7. Other costs 
 UNM policy requires that RAs receive tuition.  For 12 Credit Hours, the current rate in 2011/2012 is $3190.68.  Assuming a 14% increase 

for 2013/2014, the rate is listed at $3637.   
9. Total Indirect Costs 

 UNM has negotiated a rate with the Department of Health and Human Services of 51% of direct cost up to Fiscal Year 2013.  It is not 
known what the rate will be after this, so a constant rate of 51% is used.  The modified total direct costs exclude the following: RA tuition 
and Student Stipends as stipulated in UNM policy.   

11. Project Funding:  
 $108828 is requested outright from NEH.   
 An additional $15,000 is requested in matching funds.   
 Cost sharing includes: Applicant’s Contributions includes a percent of Crown’s regular academic salary paid by UNM, a percent of 

Crown’s fringe benefits paid by UNM, and the imputed indirect costs of these two contributions.  Third Party Contributions include a 
planned request to the National Geographic Society for $15000 to cover some of the project costs, which, if funded, would be used to 
release the matching funds from NEH. 
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AA..  VVIITTAA  
PPAATTRRIICCIIAA  LLOOUUIISSEE  CCRROOWWNN        DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy    NNoovveemmbbeerr  2222,,  22001111  
            UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
            AAllbbuuqquueerrqquuee,,  NN..MM..    8877113311--11008866  
            ((550055))  227777--66668899  
            ee--mmaaiill::  ppccrroowwnn@@uunnmm..eedduu  
  
ii..  PPrrooffeessssiioonnaall  PPrreeppaarraattiioonn::  
  
CCeerrttiiffiiccaattee,,  11998844,,  MMaassssaacchhuusseettttss  IInnssttiittuuttee  ooff  TTeecchhnnoollooggyy  CCeenntteerr  ffoorr  MMaatteerriiaallss  RReesseeaarrcchh  iinn  AArrcchhaaeeoollooggyy  

aanndd  EEtthhnnooggrraapphhyy  SSuummmmeerr  IInnssttiittuuttee,,  CCaammbbrriiddggee,,  MMAA,,  CCeerraammiicc  AAnnaallyyssiiss  
  
PPhh..DD..,,  11998811,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa,,  TTuuccssoonn,,  AAZZ..,,  AAnntthhrrooppoollooggyy  
  
MM..AA..,,  11997766,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa,,  TTuuccssoonn,,  AAZZ,,  AAnntthhrrooppoollooggyy  
  
AA..BB..,,  11997744,,  UUnniivveerrssiittyy  ooff  PPeennnnssyyllvvaanniiaa,,  PPhhiillaaddeellpphhiiaa,,  PPAA,,  AAnntthhrrooppoollooggyy  ssuummmmaa  ccuumm  llaauuddee  wwiitthh  hhoonnoorrss  

  
iiii..  AAppppooiinnttmmeenntt  HHiissttoorryy  --  PPrriinncciippaall  ppoossiittiioonnss  
  
    22000088--pprreesseenntt  DDiissttiinngguuiisshheedd  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
  
    11999988--22000088  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
      
    11999933--11999988  AAssssoocciiaattee  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
  
    11999922--11999933  AAssssoocciiaattee  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  AArriizzoonnaa  SSttaattee  UUnniivveerrssiittyy  
      
    11999911--11999922  AAssssiissttaanntt  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  AArriizzoonnaa  SSttaattee  UUnniivveerrssiittyy  
  
  11998855--11999900  AAssssiissttaanntt  PPrrooffeessssoorr,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  SSoouutthheerrnn  MMeetthhooddiisstt      
    UUnniivveerrssiittyy  

PPrrooffeessssiioonnaall  HHoonnoorrss  aanndd  AAwwaarrddss  

  11999944    SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy  AAwwaarrdd  ffoorr  EExxcceelllleennccee  iinn  CCeerraammiicc  RReesseeaarrcchh..  
  
  11999988  GGoorrddoonn  WWiilllleeyy  AAwwaarrdd  ffrroomm  tthhee  AArrcchhaaeeoollooggyy  DDiivviissoonn  ooff  tthhee  AAmmeerriiccaann  AAnntthhrrooppoollooggiiccaall  

AAssssoocciiaattiioonn..  
  
  22000033  GGuunntteerr  SSttaarrkkeeyy  AAwwaarrdd  ffoorr  EExxcceelllleennccee  iinn  TTeeaacchhiinngg,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo..  

iiiiii..  PPUUBBLLIICCAATTIIOONNSS  RREELLAATTEEDD  TTOO  PPRREESSEENNTT  RREESSEEAARRCCHH  
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  aanndd  WW..  JJeeffffrreeyy  HHuurrsstt  
22000099  CCaaccaaoo  UUssee  iinn  tthhee  PPrreehhiissppaanniicc  AAmmeerriiccaann  SSoouutthhwweesstt..  PPrroocceeeeddiinnggss  ooff  tthhee  NNaattiioonnaall  AAccaaddeemmyy  ooff    

SScciieenncceess  110066((77))::22111100--22111133..      
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  
22000077  LLiiffee  HHiissttoorriieess  ooff  PPoottss  aanndd  PPootttteerrss::  SSiittuuaattiinngg  tthhee  IInnddiivviidduuaall  iinn  AArrcchhaaeeoollooggyy..    AAmmeerriiccaann  AAnnttiiqquuiittyy  

7722((44))667777--669900..    ((ssuubbmmiitttteedd  MMaayy  22000066))..  
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CCrroowwnn,,  PPaattrriicciiaa  LL..,,  aanndd  WW..  HH..  WWiillllss  
22000033  MMooddiiffyyiinngg  ppootttteerryy  aanndd  kkiivvaass  aatt  CChhaaccoo::  PPeennttiimmeennttoo,,  RReessttoorraattiioonn,,  oorr  RReenneewwaall??    AAmmeerriiccaann  AAnnttiiqquuiittyy  

6688::551111--553322..  
  
MMiillllss,,  BBaarrbbaarraa  JJ..,,  aanndd  PPaattrriicciiaa  LL..  CCrroowwnn,,  eeddiittoorrss  
11999955  CCeerraammiicc  PPrroodduuccttiioonn  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt..    UUnniivveerrssiittyy  ooff  AArriizzoonnaa  PPrreessss,,  TTuuccssoonn..  
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  
11999944  CCeerraammiiccss  aanndd  IIddeeoollooggyy::  SSaallaaddoo  PPoollyycchhrroommee  PPootttteerryy..    UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  PPrreessss,,  

AAllbbuuqquueerrqquuee..  
  
iivv..  SSEERRVVIICCEE  AACCTTIIVVIITTIIEESS  
  
  22000099--pprreesseenntt  SSeerrnniioorr  RReesseeaarrcchh  PPaanneell,,  NNaattiioonnaall  SScciieennccee  FFoouunnddaattiioonn  
  22000088--pprreesseenntt  EExxeeccuuttiivvee  BBooaarrdd,,  SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy  
  22000099    CCoollllaabboorraattiivvee  RReesseeaarrcchh  PPaanneell,,  NNaattiioonnaall  EEnnddoowwmmeenntt  ffoorr  tthhee  HHuummaanniittiieess  
  22000077--22001100  PPII,,  IInnvveessttiiggaattiinngg  PPuueebblloo  BBoonniittoo  MMoouunnddss  pprroojjeecctt  
  22000055--22000099  ccoo--DDiirreeccttoorr,,  CChhaaccoo  SSttrraattiiggrraapphhyy  PPrroojjeecctt  
  22000000--22000077    IIddyyllllwwiilldd  AArrttss  CCeenntteerr  NNaattiivvee  AAmmeerriiccaann  AArrttss  aanndd  CCuullttuurree  ooff  CCaalliiffoorrnniiaa  aanndd  tthhee  

SSoouutthhwweesstt  PPrrooggrraamm  ((pprrooggrraamm  ccoooorrddiinnaattoorr))  
  22000011--22000033  CChhaaiirr,,  AAmmeerriiccaann  AAnntthhrrooppoollooggiiccaall  AAssssoocciiaattiioonn  AArrcchheeoollooggyy  DDiivviissiioonn  ((11550000  mmeemmbbeerrss))  
  22000011--22000044  DDiirreeccttoorr  ooff  GGrraadduuaattee  SSttuuddiieess,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UU  ooff  NNeeww  MMeexxiiccoo  
  11999977--pprreesseenntt  VVoolluunntteeeerr  tteeaacchhiinngg  aarrcchhaaeeoollooggyy  iinn  vvaarriioouuss  ppuubblliicc  sscchhoooollss  iinn  AAllbbuuqquueerrqquuee  
  
vv..  CCOOLLLLAABBOORRAATTOORRSS    
aa..  ccoollllaabboorraattoorrss//ccoo--eeddiittoorrss  
  
SSuuzzaannnnee  KK..  FFiisshh,,  AArriizzoonnaa  SSttaattee  MMuusseeuumm,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  
WW..  JJaammeess  JJuuddggee,,  FFoorrtt  LLeewwiiss  CCoolllleeggee  
BBaarrbbaarraa  JJ..  MMiillllss,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  
DDeebboorraahh  NNiicchhoollss,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  DDaarrttmmoouutthh  CCoolllleeggee  
WW..  HH..  WWiillllss,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
  
bb..  GGRRAADDUUAATTEE  SSTTUUDDEENNTTSS  AANNDD  PPOOSSTT--DDOOCCTTOORRAALL  SSTTUUDDEENNTTSS  
  
EElliizzaabbeetthh  BBaaggwweellll  CCRRMM  FFiirrmm,,  PPhhooeenniixx  
CCoonnnniiee  CCoonnssttaann    NNaattiioonnaall  FFoorreesstt  SSeerrvviiccee,,  RReesseerrvvee  
KKaatthhyy  HHeellttoonn  CCrroollll  CCRRMM  FFiirrmm,,  DDuurraannggoo  
VVaalleerriiee  KKiinngg    RRaammaahh  SScchhooooll  DDiissttrriicctt  
RRuutthh  LLaammbbeerrtt    PPrriivvaattee  FFoouunnddaattiioonn  
MMaarriitt  MMuunnssoonn    TTrreenntt  UUnniivveerrssiittyy  
MMeelliissssaa  PPoowweellll    MMoonnttggoommeerryy  CCoolllleeggee  
KKaarrii  SScchhlleehheerr    LLaabboorraattoorryy  DDiirreeccttoorr,,  CCrrooww  CCaannyyoonn  AArrcchhaaeeoollooggiiccaall  CCeenntteerr  
MMaarriiaa  SSpprreehhnn    MMoonnttggoommeerryy  CCoolllleeggee  
NNiieevveess  ZZeeddeennoo    UUnniivveerrssiittyy  ooff  AArriizzoonnaa  
  
cc..  GGRRAADDUUAATTEE  AANNDD  PPOOSSTT--DDOOCCTTOORRAALL  AADDVVIISSOORRSS  
  
DDrr..  EEmmiill  HHaauurryy    ddeecceeaasseedd  
DDrr..  WWiilllliiaamm  LLoonnggaaccrree  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  ((rreettiirreedd))  
DDrr..  TT..  PPaattrriicckk  CCuullbbeerrtt  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  ((rreettiirreedd))  
DDrr..  RRoonnaalldd  BBiisshhoopp  CCoonnsseerrvvaattiioonn  AAnnaallyyttiiccaall  LLaabboorraattoorryy,,  SSmmiitthhssoonniiaann  IInnssttiittuuttiioonn  
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Hannah V. Mattson 
Parametrix 

 
 
 
Education 
 
2007 to present: Ph.D. Candidate (Anthropology), University of New Mexico (2012 expected graduation) 
2002: M.A. (Anthropology), University of New Mexico 
2000: B.A. (Anthropology), Oregon State University 
 
SSeelleecctteedd  PPrrooffeessssiioonnaall  EExxppeerriieennccee  
  
Parametrix, Inc. 

Cultural Resources Project Director/Principal Investigator April 2011-present 
 

D Pennington & Associates 

Cultural Resources Project/Field Director September 2010-April 2011 
 

Criterion Environmental Consulting 

Archaeology Project/Field Director, 2007 – April 2011 
 
University of New Mexico 

Part-time Teaching Associate, 2008 and 2010 
 
University Of New Mexico 

Research Assistant, 2004 – May 2009 
Ceramic analyst with the NSF-funded Pueblo Bonito Midden Project (Dr. Patty Crown, PI) based at the 
University of New Mexico.  
 
Office of Contract Archeology, University of New Mexico 

Archaeology Crew Chief, June 2006 – August 2007 
 

Aztec Ruins National Monument, NPS 

GS-7 Archaeologist, July 2003 – present 
 
SSEELLEECCTTEEDD  RREEPPOORRTTSS  AANNDD  PPUUBBLLIICCAATTIIOONNSS  
  
Mattson, Hannah V.  

2012 Ornaments and Individual Identity in the Prehistoric Southwest: the Practice of Personal 
Adornment. In Marking Identity in the Prehistoric Southwest, edited by Jill Neitzel. 
University of Utah Press. In Press 

 
2011 Gray Ware from the Pueblo Bonito Mounds. In Pueblo Bonito Mounds Research: Results 

of Artifact Analysis, edited by Patricia Crown. In Preparation 
 
 Ornaments, Mineral Specimens, and Shell Specimens from the Pueblo Bonito Mounds. In 

Pueblo Bonito Mounds Research: Results of Artifact Analysis, edited by Patricia Crown. 
In Preparation 
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2010 Ground Stone Artifacts: Results. In Final Data Recovery Report: Unser Boulevard Phase 
II, Farol Road to Progress Boulevard, City of Rio Rancho, Sandoval County, New 
Mexico. Criterion Environmental Consulting.  

  
2009 Ground Stone Artifacts. Montano Pueblo Data Recovery Report, prepared by G. 

Raymond. Criterion Environmental Consulting, Albuquerque. 
 

2006 Early Chacoan Ornaments and Pigments: A Study of Basketmaker III and Pueblo I 
Assemblages. Early Puebloan Occupations in the Chaco Region, edited by Thomas C. 
Windes. Reports of the Chaco Center, No. 13, Branch of Cultural Research, Division of 
Anthropology, National Park Service, Santa Fe.  

 
2007 Prehistoric Clay Use in the Lower Jemez Valley: Results of Ceramic Oxidation and 

Porosity Analyses. Data Recovery Report, Mid-America Pipepline Western Expansion 
Project, New Mexico. Office of Contract Archeology, University of New Mexico, 
Albuquerque. 

 
Ornaments, Mineral Specimens, and Shell Specimens. Data Recovery Report, Mid-
America Pipepline Western Expansion Project, New Mexico. Office of Contract 
Archeology, University of New Mexico, Albuquerque.  
 

2004 A Preliminary Ceramic Sourcing Study for the Las Ventanas Area of the Cebolleta Mesa 
Region, El Malpais National Monument. The El Malpais Archaeological Survey: Phase I, 
edited by Robert Powers and Janet Orcutt, Intermountain Cultural Resources 
Management Professional Paper No. 70, Intermountain Region, National Park Service, 
Department of the Interior. 

 
Worman, F. Scott and Hannah V. Mattson  

2010 Arroyos and Agriculture: Geoarchaeological Investigations at Pueblo Pintado. Kiva 
75(4).  

 
CONFERENCE PRESENTATIONS 
 
Grayware Ceramics from the Pueblo Bonito Mounds. Presentation at the 75th Annual Meeting of the 
Society for American Archaeology, St. Louis, April, 2010. 
 
Ornaments from the Pueblo Bonito Mounds. Presentation at the School for Advanced Research Seminar 
“New Archaeological Research at Pueblo Bonito: Reopening the National Geographic Society 
Excavations”, Santa Fe, March 9-12, 2010. 
 
Macroregional Variation in Turquoise and Shell Ornaments in the Southwest: An “Untidy” View of 
Identity and Interaction. Presentation at the 74th Annual Meeting of the Society for American 
Archaeology, Atlanta, April, 2009. 
 
An Investigation of Ornaments from the Pueblo Bonito Middens. Presentation at the 73rd Annual Meeting 
of the Society for American Archaeology, Vancouver, BC, March, 2008. 
 
Chacoan Ornament Production and Consumption During the Basketmaker-to-Pueblo Transition: Jewelry 
as Social Signaling. Presentation at the 68th Annual Meeting of the Society for American Archaeology, 
Milwaukee, April 2003. 
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BIOGRAPHICAL SKETCH 
  
AA..  VVIITTAA  
  
WWIILLLLIIAAMM  JJEEFFFFRREEYY  HHUURRSSTT    AAnnaallyyttiiccaall  RReesseeaarrcchh  aanndd  SSeerrvviicceess  TTeecchhnniiccaall  CCeenntteerr  
            TThhee  HHeerrsshheeyy  CCoommppaannyy  
          PP..OO..  BBooxx  880055      
          11002255  RReeeessee  AAvvee  
          HHeerrsshheeyy,,  PPAA      1177003333  
  
ii..  PPrrooffeessssiioonnaall  PPrreeppaarraattiioonn::  
  
11996699    AABB    CChheemmiissttrryy    OOhhiioo  UUnniivveerrssiittyy  
11997755    MMSS      CChheemmiissttrryy      YYoouunnggssttoowwnn  SSttaattee  UUnniivveerrssiittyy    

AA  CClliinniiccaall  EEvvaalluuaattiioonn  ooff  tthhee  RRAASSTT  PPrroocceedduurree  ffoorr  IIggEE  AAnnttiibbooddiieess--    

11998844  PPhh..DD..  CChheemmiissttrryy  CCoolluummbbiiaa  PPaacciiffiicc  UUnniivveerrssiittyy    
AApppplliiccaattiioonn  ooff  HHPPLLCC  ttoo  FFoooodd  AAnnaallyyssiiss--    

  
iiii..  AAppppooiinnttmmeenntt  HHiissttoorryy  --  PPrriinncciippaall  ppoossiittiioonnss  
    22000088--  PPrreesseenntt    PPrriinncciippaall  SScciieennttiisstt,,  TThhee  HHeerrsshheeyy  CCoommppaannyy  

11999911--22000088  SSrr..  SSttaaffff  SScciieennttiisstt,,  AAnnaallyyttiiccaall  RReesseeaarrcchh  aanndd  SSeerrvviicceess,,  HHeerrsshheeyy  CCoommppaannyy  
22000011--PPrreesseenntt  CClliinniiccaall  PPrrooffeessssoorr  ooff  CCoommppaarraattiivvee  MMeeddiicciinnee  
  MMSS  HHeerrsshheeyy  MMeeddiiccaall  CCeenntteerr  
  HHeerrsshheeyy,,  PPAA  
11999911--22000011  CClliinniiccaall  AAssssoocciiaattee  PPrrooffeessssoorr  ooff  CCoommppaarraattiivvee  MMeeddiicciinnee,,  MMSS  HHeerrsshheeyy  

MMeeddiiccaall  CCeenntteerr  
  HHeerrsshheeyy,,  PPAA  
11998877--11999911                          SSttaaffff  SScciieennttiisstt,,  HHeerrsshheeyy  CCoommppaannyy  
11998833--11998877                          GGrroouupp  LLeeaaddeerr,,  HHeerrsshheeyy  CCoommppaannyy  
11998833--11999911  CClliinniiccaall  AAsssstt..  PPrrooffeessssoorr  ooff  CCoommppaarraattiivvee  MMeeddiicciinnee  
  MMSS  HHeerrsshheeyy  MMeeddiiccaall  CCeenntteerr,,  HHeerrsshheeyy,,  PPAA  
11998811--11998833                        SSeenniioorr  SScciieennttiisstt,,  HHeerrsshheeyy  CCoommppaannyy  
11997777--11998811                        SScciieennttiisstt,,  HHeerrsshheeyy  CCoommppaannyy  
11997766--11997777                        AAssssoocciiaattee  SScciieennttiisstt,,  HHeerrsshheeyy  CCoommppaannyy  

    11996699--11999911    UUSS  AAiirr  FFoorrccee,,  RReettiirreedd  aass  MMaajjoorr  

PPrrooffeessssiioonnaall  HHoonnoorrss  aanndd  AAwwaarrddss  
  
11998811      FFeellllooww,,  AAmmeerriiccaann  IInnssttiittuuttee  ooff  CChheemmiissttss  
22000011      FFeellllooww,,  RRooyyaall  AAuussttrraalliiaann  CChheemmiiccaall  IInnssttiittuuttee  
22000000      FFeellllooww  AAOOAACC  IInntteerrnnaattiioonnaall  
11998866    PPiioonneeeerr  iinn  LLaabboorraattoorryy  AAuuttoommaattiioonn  AAwwaarrdd  ffrroomm  tthhee  IInntteerrnnaattiioonnaall  SSyymmppoossiiuumm  ooff  LLaabboorraattoorryy  

RRoobboottiiccss  

iiiiii..  PPUUBBLLIICCAATTIIOONNSS  RREELLAATTEEDD  TTOO  PPRREESSEENNTT  RREESSEEAARRCCHH  
HHuurrsstt,,  WW..JJ..;;  SSttaannlleeyy,,  BB..;;  GGlliinnsskkii,,  JJ..AA..;;  DDaavveeyy,,  MM..;;  PPaayynnee,,  MM..JJ..;;  SSttuuaarrtt,,  DD..AA..    
22000099  CChhaarraacctteerriizzaattiioonn  ooff  PPrriimmaarryy  SSttaannddaarrddss  ffoorr  UUssee  iinn  tthhee  HHPPLLCC  AAnnaallyyssiiss  ooff  tthhee  PPrrooccyyaanniiddiinn  CCoonntteenntt  

ooff  CCooccooaa  aanndd  CChhooccoollaattee  CCoonnttaaiinniinngg  PPrroodduuccttss..  MMoolleeccuulleess  22000099,,  1144,,  44113366--44114466  
  
CCrroowwnn,,  PP..  aanndd  WW..  JJ..  HHuurrsstt  
22000099    EEvviiddeennccee  ooff  CCaaccaaoo  UUssee  iinn  PPrreehhiissppaanniicc  SSoouutthhwweesstt..    PPrroocceeeeddiinnggss  ooff  tthhee  NNaattiioonnaall  AAccaaddeemmyy  ooff  

SScciieenncceess  110066((77))::22111100--22111133    
  
HHeennddeerrssoonn,,  JJoohhnn  SS..,,  RRoosseemmaarryy  JJooyyccee,,  GGrreettcchheenn  HHaallll,,  WW..  JJeeffffrreeyy  HHuurrsstt,,  aanndd  PPaattrriicckk  MMccGGoovveerrnn  
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22000077  CChheemmiiccaall  aanndd  aarrcchhaaeeoollooggiiccaall  eevviiddeennccee  ffoorr  tthhee  eeaarrlliieesstt  ccaaccaaoo  bbeevveerraaggeess..    PPrroocceeeeddiinnggss  ooff  tthhee  

NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess  110044::1188993377--1188994400..  
  
HHuurrsstt,,  WW..  JJeeffffrreeyy  
22000077  TThhee  DDeetteerrmmiinnaattiioonn  ooff  CCaaccaaoo  iinn  ssaammpplleess  ooff  AArrcchhaaeeoollooggiiccaall  IInntteerreesstt..    IInn  CChhooccoollaattee  iinn  

MMeessooaammeerriiccaa,,  eeddiitteedd  bbyy  CC..  LL..  MMccNNeeiill,,  pppp..  110055--111133..    UUnniivveerrssiittyy  PPrreessss  ooff  FFlloorriiddaa,,  GGaaiinneessvviillllee..  
  
PPrruuffeerr,,  KKeeiitthh  MM..  aanndd  WW..  JJeeffffrreeyy  HHuurrsstt  
22000077  CChhooccoollaattee  iinn  tthhee  UUnnddeerrwwoorrlldd  SSppaaccee  ooff  DDeeaatthh::  CCaaccaaoo  SSeeeeddss  ffrroomm  aann  EEaarrllyy  CCllaassssiicc  MMoorrttuuaarryy  CCaavvee..    

EEtthhnnoohhiissttoorryy  5544::227733--330011..  
  
HHuurrsstt,,  WW..  JJeeffffrreeyy,,  SSttaannlleeyy  MM..  TTaarrkkaa  JJrr,,  TTeerrrryy  PPoowwiiss,,  FFrreedd  VVaallddeezz  JJrr..  aanndd  TThhoommaass  HHeesstteerr  
22000022  CCaaccaaoo  uussaaggee  bbyy  tthhee  eeaarrlliieesstt  MMaayyaa  cciivviilliizzaattiioonn..    NNaattuurree  441188::228899--229900..  
  
iivv..  SSYYNNEERRGGIISSTTIICC  AACCTTIIVVIITTIIEESS  
  
11998877--22000011    EEddiittoorr  LLaabboorraattoorryy  RRoobboottiiccss  aanndd  AAuuttoommaattiioonn  
11998877--pprreesseenntt    EEddiittoorriiaall  BBooaarrdd    JJoouurrnnaall  ooff  LLiiqquuiidd  CChhrroommaattooggrraapphhyy  
22000000--pprreesseenntt    CCoonnttrriibbuuttiinngg  EEddiittoorr    SScciieennttiiffiicc  CCoommppuuttiinngg  aanndd  IInnssttrruummeennttaattiioonn  
PPrreesseenntt      BBooaarrdd  ooff  DDiirreeccttoorrss,,  SSoouutthheerrnn  MMaayyaa  PPrroojjeecctt  ffoorr  AArrcchhaaeeoollooggyy  
PPrreesseenntt      MMeemmbbeerr,,  FFAAMMSSII  BBoottaanniiccaall  WWoorrkkiinngg  GGrroouupp  
PPrreesseenntt      RReevviieewweerr,,  EEssttoonniiaann  SScciieennccee  FFoouunnddaattiioonn  
  
vv..  CCOOLLLLAABBOORRAATTOORRSS    
aa..  CCOOLLLLAABBOORRAATTOORRSS//CCOO--EEDDIITTOORRSS  
  
JJoohhnn  HHeennddeerrssoonn  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  CCoorrnneellll  UUnniivveerrssiittyy  
RRoosseemmaarryy  JJooyyccee  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UU  CCaalliiffoorrnniiaa,,  BBeerrkkeelleeyy  
PPaattrriicckk  MMccGGoovveerrnn  MMAASSCCAA,,  UUnniivveerrssiittyy  ooff  PPeennnnssyyllvvaanniiaa  MMuusseeuumm  
KKeeiitthh  PPrruuffeerr    DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  
BBoobb  SShhaarreerr      UUnniivveerrssiittyy  ooff  PPeennnnyyllvvaanniiaa  MMuusseeuumm  
CCaammeerroonn  MMccNNeeiill    CCUUNNYY  
GGrraanntt  HHaallll      TTeexxaass  TTeecchh  
MMiikkee  CCooee      YYaallee  UUnniivveerrssiittyy  
DDaavviidd  SSttuuaarrtt      VVaannddeerrbbiilltt  
MMiikkee  CCoolllliinnss      UUTT--AAuussttiinn  ((TTeexxaass  AArrcchhaaeeoollooggiiccaall  RReesseeaarrcchh  LLaabb  TTAARRLL))  
        
bb..  GGRRAADDUUAATTEE  SSTTUUDDEENNTTSS  AANNDD  PPOOSSTT--DDOOCCTTOORRAALL  SSTTUUDDEENNTTSS  
  
JJoohhnn  YYoouunngg,,    DDVVMM,,  PPeennnn  SSttaattee  
PPaatt  FFrriittzz,,    DDVVMM,,  PPeennnn  SSttaattee  
KKaatthhlleeeenn  MMooooddyy,,    DDVVMM,,  PPeennnn  SSttaattee  
SSuussaann  HHaarrppeerr,,    DDVVMM,,  PPeennnn  SSttaattee  
AAlliinnee  DDiimmiittrrii,,    TThhee  AApppplliiccaattiioonn  ooff  FFTTIIRR  iinn  tthhee  AAnnaallyyssiiss  ooff  CChhooccoollaattee,,  MMccGGiillll  UUnniivveerrssiittyy  ((PPhhDD  iinn  

FFoooodd  SScciieennccee))  
RRoobbeerrtt  CCoocccciiaarrddii,,    TThhee  AApppplliiccaattiioonn  ooff  DDiiffffeerreenntt  SSaammpplliinngg  HHaannddlliinngg  MMeetthhooddoollooggiieess  iinn  tthhee  AAnnaallyyssiiss  ooff  

FFooooddss  bbyy  FFTTIIRR,,  MMccGGiillll  UUnniivveerrssiittyy  ((PPhhDD  iinn  FFoooodd  SScciieennccee))  
SSeejjaall  IIyyeerr,,    IInntteerrggrraatteedd  MMiiccrroowwaavvee  EExxttrraaccttiioonn::  AA  RReeppllaacceemmeenntt  ffoorr  SSooxxhhlleett  DDuuqquueessnnee  

UUnniivveerrssiittyy  ((PPhhDD  iinn  CChheemmiissttrryy))  
  
cc..  GGRRAADDUUAATTEE  AANNDD  PPOOSSTT--DDOOCCTTOORRAALL  AADDVVIISSOORRSS  
DDooccttoorraall  AAddvviissoorr  PPeetteerr  SScchhmmiiddtt  
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AAbbbbrreevviiaatteedd  CCuurrrriiccuulluumm  VViittaaee  
  

TTiimmootthhyy  JJ..  WWaarrdd    
DDeeppaarrttmmeenntt  ooff  CChheemmiissttrryy,,  MMiillllssaappss  CCoolllleeggee,,  JJaacckkssoonn,,  MMSS  3399221100  
  
PPrrooffeessssiioonnaall  EExxppeerriieennccee  

  AAssssoocciiaattee  DDeeaann  ooff  SScciieenncceess::    MMiillllssaappss  CCoolllleeggee,,  JJaannuuaarryy  22000077  --  pprreesseenntt..    
  AAccttiinngg  AAssssoocciiaattee  DDeeaann  ooff  SScciieenncceess::    MMiillllssaappss  CCoolllleeggee,,  JJuunnee  22000044  --22000055..    
  CChhaaiirr  aanndd  PPrrooffeessssoorr::  DDeeppaarrttmmeenntt  ooff  CChheemmiissttrryy,,  MMiillllssaappss  CCoolllleeggee,,  22000022--22000066..    
  CChhaaiirr  aanndd  AAssssoocciiaattee  PPrrooffeessssoorr::  DDeeppaarrttmmeenntt  ooff  CChheemmiissttrryy,,  MMiillllssaappss  CCoolllleeggee,,  11999966--22000022..    
  AAssssiissttaanntt  PPrrooffeessssoorr::  DDeeppaarrttmmeenntt  ooff  CChheemmiissttrryy,,  MMiillllssaappss  CCoolllleeggee,,  11999900--11999966..  

 
Education 

  PPhh..DD..,,  AAnnaallyyttiiccaall  CChheemmiissttrryy,,  FFeebbrruuaarryy  11998877;;  TTeexxaass  TTeecchh  UUnniivveerrssiittyy,,  LLuubbbboocckk,,  TTeexxaass..    PPhh..DD..  
DDiisssseerrttaattiioonn::  CCyyccllooddeexxttrriinnss  aanndd  MMiicceelllleess  iinn  SSeeppaarraattiioonnss..  

  BB..SS..,,  CChheemmiissttrryy,,  AAmmeerriiccaann  CChheemmiiccaall  SSoocciieettyy  CCeerrttiiffiiccaattiioonn,,  AAuugguusstt  11998811;;  UUnniivveerrssiittyy  ooff  FFlloorriiddaa,,  
GGaaiinneessvviillllee,,  FFlloorriiddaa..  

  
Teaching and Research Awards 

  OOuuttssttaannddiinngg  CCoonnttrriibbuuttiioonnss  ttoo  SScciieennccee,,  MMiissssiissssiippppii  AAccaaddeemmyy  ooff  SScciieenncceess,,  22000022      
  CChheemmiisstt  ooff  tthhee  YYeeaarr,,  MMiissssiissssiippppii  SSeeccttiioonn  ooff  tthhee  AAmmeerriiccaann  CChheemmiiccaall  SSoocciieettyy,,  22000011  
  HHEEAADDWWAAEE  ((HHiigghheerr  EEdduuccaattiioonn  AApppprreecciiaattiioonn  DDaayy--WWoorrkkiinngg  ffoorr  AAccaaddeemmiicc  EExxcceelllleennccee)),,  aawwaarrddeedd  

bbyy  MMiissssiissssiippppii  SSttaattee  LLeeggiissllaattuurree,,  22000000  
  EExxeemmppllaarryy  TTeeaacchhiinngg  aatt  aa  UUnniitteedd  MMeetthhooddiisstt  IInnssttiittuuttiioonn  ooff  HHiigghheerr  EEdduuccaattiioonn,,  GGeenneerraall  BBooaarrdd  ooff  

HHiigghheerr  EEdduuccaattiioonn  UUnniitteedd  MMeetthhooddiisstt  CChhuurrcchh  22000000  
  DDiissttiinngguuiisshheedd  PPrrooffeessssoorr  AAwwaarrdd,,  MMiillllssaappss  CCoolllleeggee,,  11999999  

  
SSeelleecctteedd  PPuubblliiccaattiioonnss  ((UUnnddeerrggrraadduuaattee  SSttuuddeenntt  AAuutthhoorrss**))      

1. “Chiral Separations: A Fundamental Review,” Timothy J. Ward and Karen D. Ward, Analytical 
Chemistry, 82 (12) 2011. 

2. “Vancomycin Molecular Interactions: Antibiotic and Enantioselective Mechanisms,” Timothy J. 
Ward, Aprile Gilmore, Karen Ward and Courtney Vowell, in Chiral Recognition in Separation 
Methods: Mechanisms and Applications, pp 223 – 240, Springer-Verlag Berlin, ed. by Alain 
Berthod, 2010. 

3. “Chiral Separations: A Fundamental Review,” Timothy J. Ward and Beth Ann Baker*, Analytical 
Chemistry, Vol. 80 (12), 2008.  

4. “Chiral Separations: A Fundamental Review,” Timothy J. Ward, Analytical Chemistry, Vol. 78, 
June 15, 2006. 

5. “Chiral Separations: A Fundamental Review,” Timothy J. Ward and Daisy Malloy-Hamburg*, 
Analytical Chemistry, Vol.  76, No. 12, 2004. 

6. “Chiral Separations Using the Macrocyclic Antibiotics in Capillary Electrophoresis,” Timothy J. 
Ward and Colette Rabai*, in Chiral Separations - Methods and Protocols, Vol. 243, 255-263, 
Humana Press Inc., Totowa, NJ, edited by Gerald Gübitz and Martin Schmid, 2003. 
 

7. “Synergistic Chiral Separations using the Glycopeptides Ristocetin A and Vancomycin,” Timothy 
J. Ward, Brad Farris* and Kellie Woodling*, Journal of Biochemical and Biophysical Methods, 
Vol.  48, 163-174 (2001). 

8. “Chiral Separations Using the Macrocyclic Antibiotics: A Review,” Timothy J. Ward and Brad 
Farris*, Journal of Chromatography A, 906, 73-89 (2001).  

9. “Chiral Separations by High Performance Liquid Chromatography,” Timothy J. Ward and Tanya 
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M. Oswald*, Encyclopedia of Analytical Chemistry: Instrumentation and Applications, edited by 
R. A. Myers, 11316-11334 (2000). 
 

SSeelleecctteedd  HHoonnoorrss  TThheesseess  ooff  UUnnddeerrggrraadduuaattee  SSttuuddeennttss    
11..  ““AA  CCoommppaarriissoonn  ooff  DDiiggeessttiioonn  aanndd  LLaasseerr  AAbbllaattiioonn  TTeecchhnniiqquueess  ffoorr  tthhee  AAnnaallyyssiiss  ooff  AArrcchhaaeeoollooggiiccaall  

AArrttiiffaaccttss  uussiinngg  IICCPP//MMSS””,,  JJaammeess  TThhoommppssoonn,,  MMiillllssaappss  CChheemmiissttrryy  DDeeppaarrttmmeenntt,,  JJaacckkssoonn,,  MMSS  
((22001111))..      

22..  ““CChhiirraall  RReeccooggnniittiioonn  uussiinngg  tthhee  MMaaccrrooccyycclliicc  GGllyyccooppeeppttiiddeess,,””  JJaassoonn  EEaassttllaacckk,,  MMiillllssaappss  CChheemmiissttrryy  
DDeeppaarrttmmeenntt,,  JJaacckkssoonn,,  MMSS((22000066))..  

33..  ““TThhee  CChheemmiiccaall  CCaauusseess  aanndd  EEccoonnoommiicc  EEffffeeccttss  ooff  OObbeessiittyy  iinn  tthhee  SSttaattee  ooff  MMiissssiissssiippppii,,””  MMaacckkeeyy  
SSuuggaarr,,  MMiillllssaappss  CChheemmiissttrryy  DDeeppaarrttmmeenntt,,  JJaacckkssoonn,,  MMSS..  CCoo--aaddvviissoorr  wwiitthh  PPaatt  TTaayylloorr,,  MMiillllssaappss  EEllssee  
SScchhooooll  ooff  BBuussiinneessss  ((22000044))  ..  

44..  ""SSeeppaarraattiioonn  ooff  DDaannssyyll  AAmmiinnoo  AAcciiddss  UUssiinngg  1188--CCrroowwnn--66  EEtthheerr  aanndd  VVaannccoommyycciinn  iinn  aa  CCaappiillllaarryy  
EElleeccttrroopphhoorreessiiss  SSyysstteemm,,””  CCoolleettttee  RRaabbaaii,,  MMiillllssaappss  CChheemmiissttrryy  DDeeppaarrttmmeenntt,,  JJaacckkssoonn,,  MMSS  ((22000022))..  
    

SSeelleecctteedd  PPrrooffeessssiioonnaall  PPrreesseennttaattiioonnss  bbyy  DDrr..  TTiimmootthhyy  WWaarrdd  
JJuunnee    22001100  ““WW..MM..  KKeecckk  CCeenntteerr::  AA  FFaacciilliittyy  ffoorr  IInnssttrruummeennttaall  aanndd  BBiioocchheemmiiccaall    
  AAnnaallyyssiiss  ooff  AArrcchhaaeeoollooggiiccaall  AArrttiiffaaccttss,,””  OOxxccuuttzzccaabb,,  MMeexxiiccoo..  
DDeecc..  22000099  ““IInnssttrruummeennttaall  aanndd  BBiioocchheemmiiccaall  AAnnaallyyssiiss  iinn  CCrroossss--CCuullttuurraall  CCoommppaarraattiivvee    

    AArrcchhaaeeoollooggyy,,””  DDeeppaarrttmmeenntt  ooff  AAnnttiiqquuiittiieess,,  UUnniivveerrssiittyy  ooff  TTiirraannaa,,  AAllbbaanniiaa..  
AApprriill  22000099  ““MMooddeerrnn  IInnssttrruummeennttaall  aanndd  BBiioocchheemmiiccaall  AAnnaallyyssiiss  ffoorr  tthhee  CCoommppaarraattiivvee  AArrcchheeoollooggyy  ooff  

OOlldd  WWoorrlldd  aanndd  NNeeww  WWoorrlldd  CCuullttuurraall  SSyysstteemmss,,  DDeeppaarrttmmeenntt  ooff  CChheemmiissttrryy,,””  UUnniivveerrssiittyy  
ooff  WWyyoommiinngg..  

MMaarrcchh  22000099  ““CChhaarraacctteerriizzaattiioonn  ooff  tthhee  GGeeoocchheemmiiccaall  CCoommppoossiittiioonn  ooff  PPootttteerryy  aanndd  ootthheerr  AArrttiiffaaccttss  
uussiinngg  IICCPP--MMSS,,””  PPiittttccoonn  22000099,,  CChhiiccaaggoo,,  IILL..  

    
SSeelleecctteedd  UUnnddeerrggrraadduuaattee  SSttuuddeenntt  RReesseeaarrcchh  PPrreesseennttaattiioonnss      

1. “Comparison of LA-ICP-MS, Solution-Based ICP-MS, and XRF Inorganic Analysis Techniques 
in Iron and Copper Ore Provenance Studies”, J. Thompson and T. J. Ward, 241st ACS National 
Meeting, Anaheim, CA, March 2011. 

2. “Provenance of Metal Artifacts Based on ICP-MS, LA-ICP-MS and Portable X-Ray:  An 
Evaluation of Techniques”, J. Thompson, J. Gu, T. J. Ward, Pittcon 2011, Atlanta, GA. 

33..  ““SSyynntthheessiiss  ooff  aanndd  IInnvveessttiiggaattiioonn  ooff  EEnnaannttiioosseelleeccttiivvee  PPrrooppeerrttiieess  ooff  CCoovvaalleennttllyy  LLiinnkkeedd  VVaaccoommyycciinn  
DDiimmeerr,,””  MM..  OOgglleessbbeeee,,  KK..  PPaarrssoonnss,,  EE..  RReeddmmaann,,  BB..AA..  BBaakkeerr  aanndd  TT..  JJ..  WWaarrdd,,  223355tthh  AACCSS  NNaattiioonnaall  
MMeeeettiinngg,,  NNeeww  OOrrlleeaannss,,  LLAA,,  AApprriill  22000088..  

4. “ICP-MS for Geochemical Characterization of Pottery and Ceramics: Comparative Archeology of 
Old and New World Cultures,” Erin Redman, Keith Parsons, Griffin Collums, and Timothy 
Ward, 40th ACS Southeast Undergraduate Research Conference (SURC), Clinton, MS, April 
2008.  
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Curriculum Vitae (Abbreviated) 
Wetherbee Bryan Dorshow 

 
Earth Analytic, Inc. 
227 East Palace Ave 
Santa Fe, NM 87508 

 

 
PROFESSIONAL PREPARATION:  

University of Vermont    Anthropology B.A. 1989 
University of New Mexico    Anthropology M.A. 1996 
University of New Mexico    Anthropology PhD Candidate; degree expected 
05/2012 
 
APPOINTMENTS:  
 
2000-present President, Earth Analytic, Inc., Santa Fe, NM 
1992-2000 Project Director, Southwest Archaeological Consultants, Inc., Santa Fe, NM 
 
REFEREED PUBLICATIONS  

nn..dd..  MMooddeelliinngg  AAggrriiccuullttuurraall  PPootteennttiiaall  iinn  CChhaaccoo  CCaannyyoonn  dduurriinngg  tthhee  BBoonniittoo  PPhhaassee::  AA  PPrreeddiiccttiivvee  
GGeeoossppaattiiaall  AApppprrooaacchh..  WWeetthheerrbbeeee  BBrryyaann  DDoorrsshhooww..    JJoouurrnnaall  ooff  AArrcchhaaeeoollooggiiccaall  SScciieennccee..    
SSuubbmmiissssiioonn  ppeennddiinngg  rreevviieeww..  

  
IInn  pprreessss  SShhaabbiikk’’eesscchheeee  VViillllaaggee  iinn  CChhaaccoo  CCaannyyoonn::  TTiimmee  ttoo  MMoovvee  BBeeyyoonndd  tthhee  AArrcchheettyyppee..    AAmmeerriiccaann  

AAnnttiiqquuiittyy..    AAcccceepptteedd;;  ttoo  bbee  ppuubblliisshheedd  iinn  JJaann..  22001122  eeddiittiioonn..  
  
IInn  PPrreessss  CChhaaccoo  GGrreeaatt  HHoouussee  CCoommmmuunniittiieess  aanndd  AAggrriiccuullttuurraall  PPrroodduuccttiivviittyy::    RReevviissiittiinngg  PPuueebblloo  AAllttoo..    

JJoouurrnnaall  ooff  AAnntthhrrooppoollooggiiccaall  AArrcchhaaeeoollooggyy..    AAcccceepptteedd,,  ttoo  bbee  ppuubblliisshheedd  iinn  22001122..    
  
SYNERGISTIC ACTIVITIES:  

• PhD Candidate in Anthropology at the University of New Mexico; doctoral research involves 
geospatial modeling of agricultural productive potential during the 10th and 11th centuries A.D. at Chaco 
Canyon, NM.   

• President and P.I. of a well-established GIS and environmental consulting firm specializing in 
GIS-enabled natural and cultural resource management; responsible for successful completion of over 150 
projects for corporations, NGOs and both State and Federal agencies.  

• Professional archaeologist with deep experience (24+ years) in cultural resource management and 
academic research projects in the Northeast and Southwestern US, Anguilla, and Costa Rica.   

• Experienced geospatial professional with extensive training in GIS (400+ hours of Instructor-led 
ESRI courses), terrestrial LiDAR, and RTK GPS Survey.  

• Author or Co-author of more than 75 technical archaeological and geospatial analysis reports 
summarizing collaborative research conducted as project director (Southwest Archaeological Consultants) 
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and P.I. (Earth Analytic, Inc.) 

• Recipient of a National Science Foundation NCALM grant for a proposal entitled Simulating 
Dynamic Hydrological Processes in Archaeological Contexts: A Proposal for Airborne Laser Swath 
Mapping (ALSM) at Chaco Canyon.   

• Collaborator with the University of Vermont and University of Maine on the development and 
implementation of the Vermont Archaeological Sensitivity Model, a statewide archaeological sensitivity 
analysis and interactive mapping system.  The project team received a Significant Achievement in GIS 
Award from Environmental Systems Research Institute in 2006. 

• Collaborator with University of Vermont research in Fountain Cavern, in Anguilla, West Indies.  
The project entailed terrestrial laser scanning (LiDAR) of spelioglyphs and surrounding cave contexts for 
documentation and 3d visualization purposes. 

• Collaborator with the University of Hawaii and Garcia and Associates at Ahu a Umi, a 16 th 
century heiau on the high plateau between Hualālai and Mauna Loa, Island of Hawai’i.  The project 
entailed terrestrial laser scanning and integrated geospatial mapping of this isolated and very significant 
Hawaiian site, which is listed on the US National Register of Historic Places.  Responsibilities included 
the training of undergraduates in the use of LiDAR, total station, and GPS equipment in the field. 
 
COLLABORATORS & OTHER AFFILIATIONS:  

Collaborators:   
Dr. John G. Crock (University of Vermont),  
Dr. Ellie Cowie (University of Maine at Farmington Archaeological Research Center) 
Dr. Timothy Wawrzyniec (Western Colorado College)   
 
Graduate and Postgraduate Advisors:  
Dr. Wirt W. Wills, University of New Mexico (Doctoral Committee Chair) 
Dr. Patricia Crown, University of New Mexico 
Dr. Keith Prufer, University of New Mexico 
Dr. Timothy Wawrzyniec, Western Colorado College 
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KKaarreenn  RR..  AAddaammss,,  PPhhDD  

AArrcchhaaeeoobboottaanniisstt  
  
PPrrooffeessssiioonnaall  PPrreeppaarraattiioonn  
11996688  BB..AA..  MMiiaammii  UUnniivveerrssiittyy,,  OOxxffoorrdd,,  OOhhiioo  ((AAnntthhrrooppoollooggyy))  
11998888  PPhh..DD..  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  ((EEccoollooggyy  aanndd  EEvvoolluuttiioonnaarryy  BBiioollooggyy;;  MMiinnoorr::  GGeeoosscciieenncceess))  
  
AAppppooiinnttmmeennttss//PPoossiittiioonnss  
22000077--pprreesseenntt  RReesseeaarrcchh  AAssssoocciiaattee,,  CCrrooww  CCaannyyoonn  AArrcchhaaeeoollooggiiccaall  CCeenntteerr,,  CCoorrtteezz,,  CCOO..  
22000033--pprreesseenntt  CCoooorrddiinnaattoorr,,  BBoorrddeerrllaannddss  EEccoollooggyy  PPrroojjeecctt,,  MMeexxiiccoo--NNoorrtthh  RReesseeaarrcchh  NNeettwwoorrkk,,  IInncc..,,  SSaann  

AAnnttoonniioo,,  TTXX..  
11999977--pprreesseenntt  AArrcchhaaeeoobboottaanniiccaall  CCoonnssuullttaanntt,,  GGiillaa  RRiivveerr  IInnddiiaann  CCoommmmuunniittyy,,  SSaaccaattoonn,,  AAZZ..  
11999900--22000066  AArrcchhaaeeoobboottaanniiccaall  CCoonnssuullttaanntt,,  CCrrooww  CCaannyyoonn  AArrcchhaaeeoollooggiiccaall  CCeenntteerr,,  CCoorrtteezz,,  CCOO..  
11998800--pprreesseenntt  FFuullll--ttiimmee  CCoonnssuullttaanntt  iinn  AArrcchhaaeeoobboottaannyy  iinn  tthhee  UUnniitteedd  SSttaatteess  SSoouutthhwweesstt  aanndd  nnoorrtthheerrnn  

MMeexxiiccoo,,  iinncclluuddiinngg  ffoorr::  AArriizzoonnaa  SSttaattee  MMuusseeuumm,,  AArriizzoonnaa  SSttaattee  UUnniivveerrssiittyy,,  CCrrooww  CCaannyyoonn  
AArrcchhaaeeoollooggiiccaall  CCeenntteerr,,  NNaattiioonnaall  PPaarrkk  SSeerrvviiccee,,  SSttaattiissttiiccaall  RReesseeaarrcchh,,  IInncc..,,  UUttaahh  SSttaattee  
HHiissttoorriiccaall  SSoocciieettyy,,  UUnniivveerrssiittyy  ooff  AArriizzoonnaa  DDeeppaarrttmmeennttss  ooff  AAnntthhrrooppoollooggyy  aanndd  CCllaassssiiccss,,  
UUnniivveerrssiittyy  ooff  CCaallggaarryy  ((CCaannaaddaa)),,  UUnniivveerrssiittyy  ooff  DDeellaawwaarree,,  LLaakkeehheeaadd  UUnniivveerrssiittyy  ((CCaannaaddaa)),,  
DDeesseerrtt  AArrcchhaaeeoollooggyy,,  GGiillaa  RRiivveerr  IInnddiiaann  CCoommmmuunniittyy,,  LLooggaann  SSiimmppssoonn  DDeessiiggnn,,  IInncc..,,  
UUnniivveerrssiittyy  ooff  TTeexxaass  aatt  SSaann  AAnnttoonniioo,,  SSWWCCAA,,  IInncc..,,  ootthheerrss..  

  
PPrrooffeessssiioonnaall  aaccttiivviittiieess::    ((11))  ddeevveellooppmmeenntt  ooff  iinnnnoovvaattiivvee  tteecchhnniiqquueess  aanndd  mmeetthhooddoollooggiieess  ffoorr  tthhee  aannaallyyssiiss  ooff  
aarrcchhaaeeoollooggiiccaall  ppllaanntt  rreemmaaiinnss;;  ((22))  ppaarrttiicciippaattiioonn  iinn  aarrcchhaaeeoollooggiiccaall  pprroojjeecctt  rreesseeaarrcchh  iinn  aallll  mmaajjoorr  
SSoouutthhwweesstteerrnn  ccuullttuurree  aarreeaass  ((AAnncceessttrraall  PPuueebbllooaann,,  HHoohhookkaamm,,  MMooggoolllloonn)),,  iinncclluuddiinngg  aann  eexxtteennssiivvee  lliisstt  ooff  
ppuubblliiccaattiioonnss  iinn  tthhee  ppeeeerr--rreevviieewweedd  lliitteerraattuurree  aanndd  tthhee  aarrcchhaaeeoollooggiiccaall  ccoonnttrraacctt  lliitteerraattuurree  aavvaaiillaabbllee  uuppoonn  
rreeqquueesstt;;  ((33))  ppllaannnniinngg  aanndd  iimmpplleemmeennttaattiioonn  ooff  pprrooggrraammss  ttoo  mmaakkee  tthhee  rreessuullttss  ooff  aarrcchhaaeeoollooggiiccaall  rreesseeaarrcchh  iinn  
tthhee  ssoouutthhwweesstteerrnn  UUnniitteedd  SSttaatteess  aanndd  nnoorrtthheerrnn  MMeexxiiccoo  mmoorree  aacccceessssiibbllee  ttoo  tthhee  ggeenneerraall  ppuubblliicc;;  ((44))  tthhiirrttyy  yyeeaarrss  
ooff  sseerrvviiccee  ttoo  tthhee  SSoocciieettyy  ooff  EEtthhnnoobbiioollooggyy  iinn  vvaarriioouuss  ooffffiicciiaall  ccaappaacciittiieess,,  mmoosstt  rreecceennttllyy  aass  PPrreessiiddeenntt  ((22000011--
22000033))..  
  
SSoommee  KKeeyy  PPuubblliiccaattiioonnss  
AAddaammss,,  KK..  RR..  11999944..  AA  RReeggiioonnaall  SSyynntthheessiiss  ooff  ZZeeaa  mmaayyss  iinn  tthhee  PPrreehhiissttoorriicc  AAmmeerriiccaann  SSoouutthhwweesstt..  IInn  SS..  
JJoohhaannnneesssseenn  aanndd  CC..  AA..  HHaassttoorrff,,  eeddss..,,  CCoorrnn  aanndd  CCuullttuurree  iinn  tthhee  PPrreehhiissttoorriicc  NNeeww  WWoorrlldd,,  pppp..  227733--330022..  
BBoouullddeerr::  WWeessttvviieeww  PPrreessss..  
  
AAddaammss,,  KK..  RR..  22000011..  LLooookkiinngg  BBaacckk  TThhrroouugghh  TTiimmee::  SSoouutthhwweesstteerrnn  UU..  SS..  AArrcchhaaeeoollooggyy  aatt  tthhee  NNeeww    
MMiilllleennnniiuumm..  IInn  RR..  II..  FFoorrdd,,  eedd..,,  EEtthhnnoobbiioollooggyy  aatt  tthhee  MMiilllleennnniiuumm::  PPaasstt  PPrroommiissee  aanndd  FFuuttuurree  PPrroossppeeccttss,,  pppp..  
4499--9999..  AAnntthhrrooppoollooggiiccaall  PPaappeerrss  NNoo..  9911,,  MMuusseeuumm  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  MMiicchhiiggaann,,  AAnnnn  AArrbboorr..  
  
AAddaammss,,  KK..  RR..  22000044..  AAnntthhrrooppooggeenniicc  EEccoollooggyy  ooff  tthhee  NNoorrtthh  AAmmeerriiccaann  SSoouutthhwweesstt..  IInn  PP..  EE..  MMiinnnniiss,,  eedd..,,  
PPeeooppllee  aanndd  PPllaannttss  iinn  AAnncciieenntt  WWeesstteerrnn  NNoorrtthh  AAmmeerriiccaa,,  pppp..  116677--220044..  WWaasshhiinnggttoonn,,  DD..  CC..::  SSmmiitthhssoonniiaann  
BBooookkss..  
  
AAddaammss,,  KK..  RR..,,  22000066..  TThhrroouugghh  tthhee  LLooookkiinngg  GGllaassss::  TThhee  EEnnvviirroonnmmeenntt  ooff  tthhee  AAnncciieenntt  MMeessaa  VVeerrddeeaannss..    IInn  
TThhee  MMeessaa  VVeerrddee  WWoorrlldd::  EExxpplloorraattiioonnss  iinn  AAnncceessttrraall  PPuueebblloo  AArrcchhaaeeoollooggyy,,  pppp..  11--77..  DDaavviidd  GGrraanntt  NNoobbllee,,  
eeddiittoorr..  SScchhooooll  ooff  AAmmeerriiccaann  RReesseeaarrcchh  PPrreessss,,  SSaannttaa  FFee,,  NNMM..  
  
AAddaammss,,  KK..  RR..  aanndd  VV..  LL..  BBoohhrreerr..  11999988..  AArrcchhaaeeoobboottaanniiccaall  IInnddiiccaattoorrss  ooff  SSeeaassoonnaalliittyy::  EExxaammpplleess  ffrroomm  AArriidd  
SSoouutthhwweesstteerrnn  UUnniitteedd  SSttaatteess..  IInn  TT..  RR..  RRoocceekk  aanndd  OO..  BBaarr--YYoosseeff,,  eeddss..,,  SSeeaassoonnaalliittyy  aanndd  SSeeddeennttiissmm..  
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AArrcchhaaeeoollooggiiccaall  PPeerrssppeeccttiivveess  ffrroomm  OOlldd  aanndd  NNeeww  WWoorrlldd  SSiitteess,,  pppp  112299--114411..  PPeeaabbooddyy  MMuusseeuumm  BBuulllleettiinn  66,,  
PPeeaabbooddyy  MMuusseeuumm  ooff  AArrcchheeoollooggyy  aanndd  EEtthhnnoollooggyy,,  HHaarrvvaarrdd  UUnniivveerrssiittyy,,  CCaammbbrriiddggee,,  MMAA..  
  
AAddaammss,,  KK..  RR..  aanndd  SS..  KK..  FFiisshh,,  22000066..  SSoouutthhwweesstt  PPllaannttss..    IInn  WWiilllliiaamm  CC..  SSttuurrtteevvaanntt,,  ggeenneerraall  eeddiittoorr..,,  DDoouuggllaass  
HH..  UUbbeellaakkeerr,,  vvoolluummee  eeddiittoorr,,  aanndd  BBrruuccee  DD..  SSmmiitthh,,  ssuubbssiisstteennccee  ssuubb--eeddiittoorr,,  HHaannddbbooookk  ooff  NNoorrtthh  AAmmeerriiccaann  
IInnddiiaannss,,  VVooll..  IIIIII,,  OOrriiggiinnss,,  SSuubbssiisstteennccee,,  aanndd  PPooppuullaattiioonn..  SSmmiitthhssoonniiaann  IInnssttiittuuttiioonn,,  WWaasshhiinnggttoonn,,  DDCC..  
  
AAddaammss,,  KK..  RR..  aanndd  RR..  EE..  GGaasssseerr..  11998800..  PPllaanntt  mmiiccrrooffoossssiillss  ffrroomm  aarrcchhaaeeoollooggiiccaall  ssiitteess::  rreesseeaarrcchh    
ccoonnssiiddeerraattiioonnss  aanndd  ssaammpplliinngg  tteecchhnniiqquueess  aanndd  aapppprrooaacchheess..  TThhee  KKiivvaa  4455((44))::229933--330000..  
  
AAddaammss,,  KKaarreenn  RR..,,  CCaatthhrryynn  MM..  MMeeeeggaann,,  SSccootttt  GG..  OOrrttmmaann,,  RR..  EEmmeerrssoonn  HHoowweellll,,  LLiinnddssaayy  WWeerrtthh,,  DDeebboorraahh  
AA..  MMuueenncchhrraatthh,,  MMiicchhaaeell  KK..  OO’’NNeeiillll,,  aanndd  CCaannddiiccee  AA..CC..  GGaarrddnneerr..  22000066..  MMAAÍÍSS  ((MMaaiizzee  ooff  AAmmeerriiccaann  
IInnddiiggeennoouuss  SSoocciieettiieess))  SSoouutthhwweesstt::  EEaarr  DDeessccrriippttiioonnss  aanndd  TTrraaiittss  tthhaatt  DDiissttiinngguuiisshh  2277  MMoorrpphhoollooggiiccaallllyy  
DDiissttiinncctt  GGrroouuppss  ooff  112233  HHiissttoorriicc  UUSSDDAA  mmaaiizzee  ((ZZeeaa  mmaayyss  LL..  sssspp..  mmaayyss))  AAcccceessssiioonnss,,  aanndd  DDaattaa  RReelleevvaanntt  ttoo  
AArrcchhaaeeoollooggiiccaall  SSuubbssiisstteennccee  MMooddeellss..  MMaannuussccrriipptt  aavvaaiillaabbllee  oonn::  hhttttpp::////ffaarrmmiinnggttoonnsscc..nnmmssuu..eedduu,,  PPrroojjeeccttss  aanndd  
RReessuullttss,,  CCoollllaabboorraattiivvee  MMaaiiss  PPrroojjeecctt..    
  
BBoohhrreerr,,  VV..  LL..  aanndd  KK..  RR..  AAddaammss..  11997777..  EEtthhnnoobboottaanniiccaall  TTeecchhnniiqquueess  aanndd  AApppprrooaacchheess  aatt  SSaallmmoonn  RRuuiinn,,  NNeeww  
MMeexxiiccoo..  EEaasstteerrnn  NNeeww  MMeexxiiccoo  UUnniivveerrssiittyy  CCoonnttrriibbuuttiioonnss  iinn  AAnntthhrrooppoollooggyy  88((11))..  
  
CCoollllaabboorraattoorrss  aanndd  CCoo--EEddiittoorrss  ((llaasstt  55  yyeeaarrss))::    AAddaammss,,  EE..  CC..;;  AAddaammss,,  RR..  KK..;;  AAllttsscchhuull  JJ..  HH..;;  BBaallddwwiinn,,  SS..  
JJ..;;  BBaarr--YYoosseeff,,  OO;;  BBoohhrreerr,,  VV..  LL..;;  BBoorrrraaddaaiillee,,  GG..;;  BBoowwyyeerr,,  VV..  EE..;;  BBrroowwnn,,  MM..  LL..;;  CCiioolleekk--TToorrrreelllloo,,  RR..  SS..;;  
DDeeaann,,  JJ..  SS..;;  DDiicckkssoonn,,  JJ..;;  DDrraabbeekk,,  AA..  SS..;;  EEbbbbeessmmeeyyeerr,,  CC..  CC..::  EEvvaannss,,  TT..;;  EEzzzzoo,,  JJ..;;  FFiisshh,,  SS..  KK..;;  FFoorrdd,,  RR..  II..;;  
FFrraalliicckk,,  PP..;;  FFrriittzz,,  GG..;;  GGoottttaarrddoo,,  CC..;;  GGrraahhaamm,,  JJ..  BB..;;  HHaannsseellkkaa,,  KK..  JJ..  ;;  HHaarrdd,,  RR..  JJ..;;  HHoommbbuurrgg,,  JJ..  AA..;;  HHoovveezzaakk,,  
MM..  JJ..;;  HHuubbeerr,,  EE..  KK..;;  IInnggrraahhaamm,,  FFrr..,,  WW..  JJ..;;  KKeelllleeyy,,  JJ..  HH..;;  KKlluuccaass,,  EE..  EE..;;  KKuucckkeellmmaann,,  KK..  AA..;;  LLaaMMoottttaa,,  VV..  MM..;;  
LLiigghhttffoooott,,  RR..  RR..;;  LLooeennddoorrff,,  CC;;  MMaaccKKeennzziiee,,  AA..;;  MMaaccWWiilllliiaammss,,  AA..  CC..;;  MMeerrrriillll,,  WW..  LL..;;  MMiillllss,,  BB..;;  MMiinnnniiss,,  PP..;;  
MMuueenncchhrraatthh,,  DD..  AA..;;  MMuurrrraayy,,  SS..  SS..;;  NNeeffff,,  LL..  CC..;;  NNeeiillyy,,  RR..  BB..;;  PPaallaacciiooss--FFeesstt,,  MM..;;  PPeetteerrssoonn,,  KK..  LL..;;  PPhhiilllliippss,,  
JJrr..,,  DD..  AA..;;  PPiieerrccee,,  CC..;;  RRaaiinneeyy,,  KK..  DD..;;  RRaavveesslloooott,,  JJ..  CC..;;  RRaayymmoonndd,,  GG..;;  RRiiccee,,  GG..;;  RRiiggggss,,  CC..  RR..;;  RRoocceekk,,  TT..  RR..;;  
RRoonneeyy,,  JJ..  RR..;;  SScchhwwiinnddtt,,  DD..  MM..;;  SShheelllleeyy,,  SS..  DD..;;  SSmmiitthh,,  SS..  JJ..;;  SSoorreenn,,  DD..;;  SSoorreenn,,  NN..;;  SStteewwaarrtt,,  JJ..  DD..;;  TToollll,,  MM..  
SS..;;  VVaann  WWeesstt,,  CC..  RR..;;  VVaannddeerrppoott,,  RR..;;  VVaarriiaann,,  MM..  DDaa..;;  VViinntt,,  RR..  WW..;;  WWaatteerrss,,  MM..;;  WWeebbsstteerr,,  DD..  LL..;;  WWeeggeenneerr,,  
RR..  MM..;;  WWeellcchh,,  JJ..  RR..;;  WWiillsshhuusseenn,,  RR..  HH..;;  WWiinntteerr,,  JJ..  CC..;;  WWooooddssoonn,,  KK..  MM..  
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Figure 1.  Cylinder jar from Pueblo Bonito, Chaco Canyon, New Mexico.  Photograph by Patricia L. 
Crown  
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Figure 2.  Pueblo Bonito, Chaco Canyon, New Mexico.  Room 28 is just north of Kiva Q.   
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Figure 3.  Room 28 as excavated in 1896.  Note cache of cylinder jars with overlying dirt supporting later 
partitioning wall.  Cylinder jars were partly under the dirt/rock strata.  Burned beams are visible along 
north (right) wall.  Photograph from American Museum of Natural History. 
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Figure 4.  Chaco Canyon location relative to cacao growing areas of Mesoamerica. 
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Figure 5.  Close up of Room 28.  A masonry partition wall lies between Rooms 28 ad 28a, although it is 
not shown on this planview of Pueblo Bonito. 
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PPrree--CCoolluummbbiiaann  CChhooccoollaattee  DDiissccoovveerreedd  aatt  
CChhaaccoo    
  

TThhoouugghh  tthhee  NNaattiioonnaall  PPaarrkk  SSeerrvviiccee  rraarreellyy  ssppoonnssoorrss  aarrcchhaaeeoollooggiiccaall  
eexxccaavvaattiioonnss  ttooddaayy,,  aarrcchhaaeeoollooggiissttss  aanndd  ootthheerr  rreesseeaarrcchheerrss  aarree  ssttiillll  
lleeaarrnniinngg  nneeww  tthhiinnggss  ffrroomm  tthhee  mmaatteerriiaall  rreemmaaiinnss  ooff  aanncceessttrraall  PPuueebbllooaann  
ccuullttuurree  aallll  tthhee  ttiimmee..    TTeecchhnnoollooggiieess  lliikkee  LLiiDDAARR  pphhoottooggrraapphhyy  ((aann  
ooppttiiccaall  rreemmoottee  sseennssiinngg  tteecchhnnoollooggyy))  aanndd  ggrroouunndd  ppeenneettrraattiinngg  rraaddaarr  ggiivvee  
uuss  nneeww  eeyyeess  oonn  tthhee  rreessoouurrcceess  aatt  CChhaaccoo..    VVeerryy  rreecceennttllyy  eevviiddeennccee  ooff  
ccaaccaaoo  ((cchhooccoollaattee!!))  wwaass  ddiissccoovveerreedd  iinn  
ccyylliinnddeerr  jjaarrss,,  aa  ppootttteerryy  ssttyyllee  ffoouunndd  aallmmoosstt  
eexxcclluussiivveellyy  iinn  PPuueebblloo  BBoonniittoo,,  uussiinngg  aa  ttiinnyy  
ssaammppllee  ooff  ggrroouunndd  ppootttteerryy  sshheerrdd..    TThhee  
pprroocceessss  iiss  ccaalllleedd  oorrggaanniicc  rreessiidduuee  aannaallyyssiiss..  

  
IInn  tthhee  llaattee  11880000ss  RRiicchhaarrdd  WWeetthheerriillll  aanndd  hhiiss  
aassssiissttaanntt  GGeeoorrggee  PPeeppppeerr,,  tthhee  ffiirrsstt  

aarrcchhaaeeoollooggiissttss  ttoo  wwoorrkk  iinn  CChhaaccoo,,  eexxccaavvaatteedd  111111  ccyylliinnddeerr  jjaarrss  ffrroomm  oonnee  ppaarrttiiccuullaarr  
rroooomm  aatt  PPuueebblloo  BBoonniittoo..    TThheessee  mmeenn  kknneeww  tthheeyy  hhaadd  ffoouunndd  ssoommeetthhiinngg  ssppeecciiaall,,  tthhoouugghh  
tthheeyy  ccoouulldd  nnoott  hhaavvee  iimmaaggiinneedd  wwhhaatt  wwee  wwoouulldd  lleeaarrnn  ffrroomm  tthhee  jjaarrss  110000  yyeeaarrss  llaatteerr..    
OOvveerr  tthhee  ccoouurrssee  ooff  ssuubbsseeqquueenntt  eexxccaavvaattiioonnss,,  aarrcchhaaeeoollooggiissttss  hhaavvee  ggaaiinneedd  aa  ddeeeeppeerr  
uunnddeerrssttaannddiinngg  ooff  jjuusstt  hhooww  uunniiqquuee  tthheessee  vveesssseellss  aarree..    FFeewweerr  tthhaann  220000  hhaavvee  bbeeeenn  ffoouunndd  
iinn  tthhee  eennttiirree  AAmmeerriiccaann  SSoouutthhwweesstt,,  iinncclluuddiinngg  tthhoossee  iinn  RRoooomm  2288  aatt  PPuueebblloo  BBoonniittoo..    
  
SScchhoollaarrss  hhaavvee  lloonngg  kknnoowwnn  tthhaatt  aa  ddrriinnkk  mmaaddee  ffrroomm  ccaaccaaoo  wwaass  ccoonnssuummeedd  iinn  aanncciieenntt  
MMeessooaammeerriiccaa..    SSoommee  MMaayyaa  ccyylliinnddeerr  jjaarrss  eevveenn  iinnccoorrppoorraattee  ppaaiinnttiinnggss  ooff  tthhee  pprreecciioouuss  
lliiqquuiidd  bbeeiinngg  ppoouurreedd  ffoorr  rruulleerrss  aanndd  ggooddss,,  tthhoouugghh  aavveerraaggee  ppeeooppllee  ssoommeettiimmeess  ccoonnssuummeedd  
iitt  aass  wweellll..    TThhee  MMaayyaa  ggrroouunndd  tthhee  bbeeaannss;;  mmiixxeedd  tthheemm  wwiitthh  ssppiicceess,,  cchhiilliieess,,  aanndd  wwaatteerr;;  

aanndd  ffrrootthheedd  tthhee  ddrriinnkk  ffoorr  
ccoonnssuummppttiioonn  eeiitthheerr  hhoott  oorr  ccoolldd..        
  
MMoosstt  ooff  tthhee  jjaarrss  ffoouunndd  iinn  tthhee  ffaammoouuss  
ccaacchhee  aatt  PPuueebblloo  BBoonniittoo  aarree  mmoorree  
tthhaann  ttwwiiccee  aass  ttaallll  aass  tthheeyy  aarree  wwiiddee  
aanndd  ppaaiinntteedd  wwiitthh  bbllaacckk  ddeessiiggnnss  oonn  aa  
wwhhiittee  bbaacckkggrroouunndd..    BBeeccaauussee  ooff  tthheeiirr  
ddiissttiinncctt  sshhaappee  aanndd  eexxcclluussiivvee  
llooccaattiioonnss,,  aarrcchhaaeeoollooggiissttss  hhaavvee  
ttyyppiiccaallllyy  aaggrreeeedd  tthhaatt  tthheeyy  wweerree  uusseedd  
rriittuuaallllyy..    IIddeeaass  aabboouutt  tthheeiirr  uussee  
iinncclluuddee  tthhaatt  tthheeyy  wweerree  ssttoorraaggee  ffoorr  
ttuurrqquuooiissee  oorr  pprraayyeerr  ssttiicckkss,,  oorr  tthhaatt  
aanniimmaall  sskkiinnss  wweerree  ssttrreettcchheedd  oovveerr  
tthheemm  ttoo  ccrreeaattee  ddrruummss..    AAllmmoosstt  aallll  ooff  
tthheessee  jjaarrss  aarree  hhoouusseedd  ttooddaayy  iinn  tthhee  
AAmmeerriiccaann  MMuusseeuumm  ooff  NNaattuurraall  
HHiissttoorryy  iinn  NNeeww  YYoorrkk  CCiittyy,,  mmaakkiinngg  
pprroolloonnggeedd  ssttuuddyy  llooggiissttiiccaallllyy  

ddiiffffiiccuulltt..          
  
  CCyylliinnddeerr  jjaarrss  ffrroomm  PPuueebblloo  BBoonniittoo,,  pphhoottoo  ccoouurrtteessyy  ooff  tthhee  AAmmeerriiccaann  MMuusseeuumm  ooff  NNaattuurraall  HHiissttoorryy..    

DDrr..  PPaattrriicciiaa  CCrroowwnn  eexxaammiinniinngg  aa  
ccyylliinnddeerr  jjaarr,,  pphhoottoo  ccoonnttrriibbuutteedd  bbyy  
DDrr..  CCrroowwnn..  

RRooaasstteedd  ccaaccaaoo  bbeeaann,,  pphhoottoo  ccoouurrtteessyy  ooff  
SSiiffuu  RReennkkaa..  
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RReeffeerreenncceess  CCiitteedd  

AAkkiinnss,,  NNaannccyy  
  11998866  AA  BBiiooccuullttuurraall  AApppprrooaacchh  ttoo  HHuummaann  BBuurriiaallss  ffrroomm  CChhaaccoo  CCaannyyoonn,,  NNeeww  MMeexxiiccoo..    RReeppoorrttss  ooff  tthhee  

CChhaaccoo  CCeenntteerr  99,,  NNaattiioonnaall  PPaarrkk  SSeerrvviiccee,,  SSaannttaa  FFee..  
  
  22000011  CChhaaccoo  CCaannyyoonn  mmoorrttuuaarryy  pprraaccttiicceess  aarrcchhaaeeoollooggiiccaall  ccoorrrreellaatteess  ooff  ccoommpplleexxiittyy..    IInn  AAnncciieenntt  BBuurriiaall  

pprraaccttiicceess  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt,,  eeddiitteedd  bbyy  DD..  MMiittcchheellll  aanndd  JJ..  BBrruunnssoonn--HHaaddlleeyy,,  pppp..  116677--119900..    
UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  PPrreessss,,  AAllbbuuqquueerrqquuee..  

  
AAllttsscchhuull,,  JJeeffffrreeyy  HH..  
      11997788      TThhee  DDeevveellooppmmeenntt  ooff  tthhee  CChhaaccooaann  IInntteerraaccttiioonn  SSpphheerree..    JJoouurrnnaall  ooff  AAnntthhrrooppoollooggiiccaall  RReesseeaarrcchh  

3344::110099--114466..  
  
BBeerrnnaarrddiinnii,,  WWeesslleeyy  
      11999999      RReeaasssseessssiinngg  tthhee  SSccaallee  ooff  SSoocciiaall  AAccttiioonn  aatt  PPuueebblloo  BBoonniittoo,,  CChhaaccoo  CCaannyyoonn,,  NNeeww  MMeexxiiccoo..    KKiivvaa  

6644::444477--4477..  
  
BBuussttaarrdd,,  WWeennddyy  JJ..  
      11999966      SSppaaccee  aass  PPllaaccee::  SSmmaallll  aanndd  GGrreeaatt  HHoouussee  SSppaattiiaall  OOrrggaanniizzaattiioonn  iinn  CChhaaccoo  CCaannyyoonn,,  NNeeww  MMeexxiiccoo,,  

AA..DD..  11000000--11115500..    PPhh..DD..  ddiisssseerrttaattiioonn,,  DDeeppaarrttmmeenntt  ooff  AAnntthhrrooppoollooggyy,,  UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo,,  
AAllbbuuqquueerrqquuee..  

  
  22000033  PPuueebblloo  BBoonniittoo::  WWhheenn  aa  HHoouussee  iiss  NNoott  aa  HHoommee..    IInn  PPuueebblloo  BBoonniittoo,,  eeddiitteedd  bbyy  JJ..  NNeeiittzzeell,,  pppp..  8800--

9933..  SSmmiitthhssoonniiaann  PPrreessss,,  WWaasshhiinnggttoonn,,  DD..CC..    
  
CCaammeerroonn,,  CCaatthheerriinnee  MM..,,  aanndd  HH..  WWoollccootttt  TToollll  
      22000011      DDeecciipphheerriinngg  tthhee  OOrrggaanniizzaattiioonn  ooff  PPrroodduuccttiioonn  iinn  CChhaaccoo  CCaannyyoonn..    AAmmeerriiccaann  AAnnttiiqquuiittyy    6666::55--1133..  
  
CCrreeeell,,  DDaarryyll,,  aanndd  RRooggeerr  AAnnyyoonn  
  22000033    NNeeww  IInntteerrpprreettaattiioonnss  ooff  MMiimmbbrreess  PPuubblliicc  AArrcchhiitteeccttuurree  aanndd  SSppaaccee::  IImmpplliiccaattiioonnss  ffoorr  CCuullttuurraall  

CChhaannggee..  AAmmeerriiccaann  AAnnttiiqquuiittyy  6688::  6677--9922..    
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  
  22000088    CChhaaccooaann  CCyylliinnddeerr  jjaarrss..    PPaappeerr  pprreesseenntteedd  aatt  tthhee  SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy  MMeeeettiinnggss,,  

VVaannccoouuvveerr,,  MMaarrcchh..  
  
  22001100  AAccqquuiissiittiioonn,,  UUssee  aanndd  DDiissccaarrdd  ooff  RReedd  aanndd  BBrroowwnn  WWaarreess  aatt  PPuueebblloo  BBoonniittoo,,  CChhaaccoo  CCaannyyoonn..    PPaappeerr  

pprreesseenntteedd  aatt  tthhee  SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy  MMeeeettiinnggss,,  SStt  LLoouuiiss,,  MMaarrcchh..  
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  aanndd  WW..  JJeeffffrreeyy  HHuurrsstt  
  22000099  EEvviiddeennccee  ooff  ccaaccaaoo  uussee  iinn  tthhee  PPrreehhiissppaanniicc  AAmmeerriiccaann  SSoouutthhwweesstt..    PPrroocceeeeddiinnggss  ooff  tthhee  NNaattiioonnaall  

AAccaaddeemmyy  ooff  SScciieenncceess  110066::22111100--22111133..  
 
CCrroowwnn,,  PPaattrriicciiaa  LL..,,  aanndd  WW..  JJaammeess  JJuuddggee  ((eeddiittoorrss))  
      11999900    CChhaaccoo  aanndd  HHoohhookkaamm::  PPrreehhiissttoorriicc  RReeggiioonnaall  SSyysstteemmss  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt..    SScchhooooll  ooff  

AAmmeerriiccaann  RReesseeaarrcchh  PPrreessss,,  SSaannttaa  FFee..  
  
CCrroowwnn,,  PPaattrriicciiaa  LL..  aanndd  WW..  HH..  WWiillllss  
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  22000033    MMooddiiffyyiinngg  ppootttteerryy  aanndd  kkiivvaass  aatt  CChhaaccoo::  PPeennttiimmeennttoo,,  RReessttoorraattiioonn  oorr  RReenneewwaall??    AAmmeerriiccaann  

AAnnttiiqquuiittyy  6688::551111--553322..  
  
FFrriieeddeell,,  DDaavviidd,,  aanndd  LLiinnddaa  SScchheellee  
  11998899  DDeeaadd  KKiinnggss  aanndd  LLiivviinngg  TTeemmpplleess::  DDeeddiiccaattiioonn  aanndd  TTeerrmmiinnaattiioonn  RRiittuuaallss  aammoonngg  tthhee  AAnncciieenntt  MMaayyaa..    

IInn  WWoorrdd  aanndd  IImmaaggee  iinn  MMaayyaa  CCuullttuurree,,  eeddiitteedd  bbyy  WW..  FF..  HHaannkkss  aanndd  DD..  SS..  RRiiccee,,  pppp..  223333--224433..    UUnniivveerrssiittyy  
ooff  UUttaahh  PPrreessss,,  SSaalltt  LLaakkee  CCiittyy..      

  
FFrriittzz,,  JJoohhnn  
  11997788..  PPaalleeooppssyycchhoollooggyy  ttooddaayy::  iiddeeaattiioonnaall  ssyysstteemmss  aanndd  hhuummaann  aaddaappttaattiioonn  iinn  pprreehhiissttoorryy,,  iinn  SSoocciiaall  

AArrcchhaaeeoollooggyy::  BBeeyyoonndd  SSuubbssiisstteennccee  aanndd  DDaattiinngg..  EEddiitteedd  bbyy  CC..  RReeddmmaann,,  pppp..  3377--5599..  NNeeww  YYoorrkk::  AAccaaddeemmiicc  
PPrreessss..  

  
HHaarrrriissoonn--BBuucckk,,  EElleeaannoorr,,  PPaattrriicciiaa  MMccAAnnaannyy,,  aanndd  RReebbeeccccaa  SSttoorreeyy  
  22000077  EEmmppoowweerreedd  aanndd  ddiisseemmppoowweerreedd  dduurriinngg  tthhee  LLaattee  ttoo  TTeerrmmiinnaall  CCllaassssiicc  TTrraannssiittiioonn::  MMaayyaa  bbuurriiaall  aanndd  

tteerrmmiinnaattiioonn  rriittuuaallss  iinn  tthhee  SSiibbuunn  VVaalllleeyy,,  BBeelliizzee..    IInn  NNeeww  ppeerrssppeeccttiivveess  oonn  HHuummaann  SSaaccrriiffiiccee  aanndd  RRiittuuaall  

bbooddyy  TTrreeaattmmeennttss  iinn  AAnncciieenntt  MMaayyaa  SSoocciieettyy,,  eeddiitteedd  bbyy  VVeerraa  TTiieesslleerr  aanndd  AAnnddrreeaa  CCuucciinnaa,,  pppp..  7744--110011..    
SSpprriinnggeerr,,  NNeeww  YYoorrkk..      

  
HHeeiittmmaann,,  CCaarrrriiee  aanndd  SStteevvee  PPlloogg  
  22000055  KKiinnsshhiipp  aanndd  tthhee  ddyynnaammiiccss  ooff  tthhee  hhoouussee::  RReeddiissccoovveerriinngg  DDuuaalliissmm  iinn  tthhee  PPuueebblloo  PPaasstt..    IInn  AA  CCaattaallyysstt  

ffoorr  IIddeeaass,,  eeddiitteedd  bbyy  VV..  SSccaarrbboorroouugghh,,  pppp..  6699--110000..    SScchhooooll  ooff  AAmmeerriiccaann  RReesseeaarrcchh  PPrreessss,,  SSaannttaa  FFee..  
  
Judd, N. M. 
 1954  The Material Culture of Pueblo Bonito. Smithsonian Miscellaneous Collections, No. 124. 
 1964  The Architecture of Pueblo Bonito.  Smithsonian Miscellaneous Collections, Volume 147, No. 

1.  Smithsonian Institution, Washington, D.C. 
 
Judge, W. James 
 1989  Chaco Canyon-San Juan Basin, in Dynamics of Southwest Prehistory. Edited by L. S. Cordell 

and G. Gumerman, pp. 209-261. Washington D. C.: Smithsonian Institution Press. 
 
KKaannttnneerr,,  JJoohhnn  
      11999966      PPoolliittiiccaall  CCoommppeettiittiioonn  aammoonngg  tthhee  CChhaaccoo  AAnnaassaazzii  ooff  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt..    JJoouurrnnaall  ooff  

AAnntthhrrooppoollooggiiccaall  AArrcchhaaeeoollooggyy    1155::4411--110055..  
  
KKoohhlleerr,,  TTiimmootthhyy  AA..  
      11999988      PPuubblliicc  AArrcchhiitteeccttuurree  aanndd  PPoowweerr  iinn  PPrree--CCoolluummbbiiaann  NNoorrtthh  AAmmeerriiccaa..    SSaannttaa  FFee  IInnssttiittuuttee  PPaappeerr  9988--

0033--002222,,  SSaannttaa  FFee,,  NNeeww  MMeexxiiccoo..  
 
Lekson, Stephen H. 
  11998844      GGrreeaatt  PPuueebblloo  AArrcchhiitteeccttuurree  ooff  CChhaaccoo  CCaannyyoonn..    PPuubblliiccaattiioonnss  iinn  AArrcchhaaeeoollooggyy  1188BB,,  CChhaaccoo  CCaannyyoonn  

SSttuuddiieess,,  NNaattiioonnaall  PPaarrkk  SSeerrvviiccee,,  AAllbbuuqquueerrqquuee..  
  
  11999999      GGrreeaatt  TToowwnnss  iinn  tthhee  SSoouutthhwweesstt..    IInn  GGrreeaatt  TToowwnnss  aanndd  RReeggiioonnaall  PPoolliittiieess  iinn  tthhee  PPrreehhiissttoorriicc  

AAmmeerriiccaann  SSoouutthhwweesstt  aanndd  SSoouutthheeaasstt,,  eeddiitteedd  bbyy  JJ..  NNeeiittzzeell,,  pppp..  22--2222..    UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  PPrreessss,,  
AAllbbuuqquueerrqquuee..  

  
  22000066  CChhaaccoo  MMaatttteerrss::  AAnn  IInnttrroodduuccttiioonn..    IInn  TThhee  AArrcchhaaeeoollooggyy  ooff  CChhaaccoo  CCaannyyoonn,,  eeddiitteedd  bbyy  SS..  LLeekkssoonn,,  

pppp..  33--4444..    SScchhooooll  ooff  AAmmeerriiccaann  RReesseeaarrcchh  PPrreessss,,  SSaannttaa  FFee..  
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MMccAAnnaannyy,,  PPaattrriicciiaa,,  aanndd  IIaann  HHooddddeerr  
  22000099  TThhiinnkkiinngg  aabboouutt  ssttrraattiiggrraapphhiicc  sseeqquueennccee  iinn  ssoocciiaall  tteerrmmss..    AArrcchheeoollooggiiccaall  DDiiaalloogguueess  1166  ((11))::  11--2222..  
  
MMiillllss,,  BBaarrbbaarraa  
  22000022      RReecceenntt  RReesseeaarrcchh  oonn  CChhaaccoo::  CChhaannggiinngg  VViieewwss  oonn  EEccoonnoommyy,,  RRiittuuaall,,  aanndd  SSoocciieettyy..    JJoouurrnnaall  ooff  

AArrcchhaaeeoollooggiiccaall  RReesseeaarrcchh  1100::6655--111177..  
  
  22000044  TThhee  EEssttaabblliisshhmmeenntt  aanndd  DDeeffeeaatt  ooff  HHiieerraarrcchhyy::  iinnaalliieennaabbllee  ppoosssseessssiioonnss  aanndd  tthhee  hhiissttoorryy  ooff  ccoolllleeccttiivvee  

pprreessttiiggee  ssttrruuccttuurreess  iinn  tthhee  PPuueebblloo  SSoouutthhwweesstt..    AAmmeerriiccaann  AAnntthhrrooppoollooggiisstt  110066::223388--225511..  
  
  22000088    RReemmeemmbbeerriinngg  wwhhiillee  FFoorrggeettttiinngg::  DDeeppoossiittiioonnaall  PPrraaccttiicceess  aanndd  SSoocciiaall  MMeemmoorryy  aatt  CChhaaccoo..    IInn  

MMeemmoorryy  WWoorrkk,,  eeddiitteedd  bbyy  BB..  MMiillllss  aanndd  WW..  WWaallkkeerr,,  pppp..  8811--110088..    SSAARR  PPrreessss,,  SSaannttaa  FFee..  
  
MMoocckk,,  SShhiirrlleeyy  BBootteelleerr  ((eedd))  
  11999988  TThhee  SSoowwiinngg  aanndd  tthhee  DDaawwnniinngg::  TTeerrmmiinnaattiioonn,,  DDeeddiiccaattiioonn,,  aanndd  TTrraannssffoorrmmaattiioonn  iinn  tthhee  

AArrcchhaaeeoollooggiiccaall  aanndd  EEtthhnnooggrraapphhiicc  RReeccoorrdd  ooff  MMeessooaammeerriiccaa..    UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo  PPrreessss,,  
AAllbbuuqquueerrqquuee..      

  
MMoooorreehheeaadd,,  WWaarrrreenn  
  11990066  EExxpplloorraattiioonnss  iinn  AArriizzoonnaa,,  NNeeww  MMeexxiiccoo,,  IInnddiiaannaa,,  EEttcc..    DDeeppaarrttmmeenntt  ooff  AArrcchhaaeeoollooggyy  BBuulllleettiinn  NNoo..  33..    

PPhhiilllliippss  AAccaaddeemmyy,,  AAnnddoovveerr,,  MMAA..      
  
NNeeiittzzeell,,  JJiillll  
  11999999      EExxaammiinniinngg  SSoocciieettaall  OOrrggaanniizzaattiioonn  iinn  tthhee  SSoouutthhwweesstt::  AAnn  AApppplliiccaattiioonn  ooff  MMuullttiissccaallaarr  AAnnaallyyssiiss..    IInn  

GGrreeaatt  TToowwnnss  aanndd  RReeggiioonnaall  PPoolliittiieess  iinn  tthhee  PPrreehhiissttoorriicc  AAmmeerriiccaann  SSoouutthhwweesstt  aanndd  SSoouutthheeaasstt,,  eeddiitteedd  bbyy  
JJ..  NNeeiittzzeell,,  pppp..  118833--221133..    UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo    

  
  22000033      AArrttiiffaacctt  DDiissttrriibbuuttiioonnss  aatt  PPuueebblloo  BBoonniittoo..    IInn  PPuueebblloo  BBoonniittoo::  CCeenntteerr  ooff  tthhee  CChhaaccooaann  WWoorrlldd,,  

eeddiitteedd  bbyy  JJ..  NNeeiittzzeell,,  pppp..  114433--115500..    SSmmiitthhssoonniiaann  IInnssttiittuuttiioonn  PPrreessss,,  WWaasshhiinnggttoonn,,  DD..CC..  
  
PPaagglliiaarroo,,  JJoonnaatthhaann  BB..,,  JJaammeess  GGaarrbbeerr,,  aanndd  TTrraavviiss  SSttaannttoonn  
  22000033    EEvvaalluuaattiinngg  tthhee  AArrcchhaaeeoollooggiiccaall  SSiiggnnaattuurreess  ooff  MMaayyaa  RRiittuuaall  aanndd  CCoonnfflliicctt..    IInn  AAnncciieenntt  

MMeessooaammeerriiccaann  WWaarrffaarree,,  eeddiitteedd  bbyy  MM  KKaatthheerriinnee  BBrroowwnn  aanndd  TTrraavviiss  SSttaannttoonn,,  pppp..  7755--8899..    AAllttaaMMiirraa  PPrreessss,,  
WWaallnnuutt  CCrreeeekk..      

  
PPeeppppeerr,,  GGeeoorrggee  HH..  
  11990055  CCeerreemmoonniiaall  OObbjjeeccttss  aanndd  OOrrnnaammeennttss  ffrroomm--PPuueebblloo  BBoonniittoo,,  NNeeww  MMeexxiiccoo..    AAmmeerriiccaann  

AAnntthhrrooppoollooggiisstt  77::118833--119977..      
  
  11990099  TThhee  EExxpplloorraattiioonn  ooff  aa  BBuurriiaall--rroooomm  iinn  PPuueebblloo  BBoonniittoo,,  NNeeww  MMeexxiiccoo,,  PPuuttnnaamm  AAnnnniivveerrssaarryy  VVoolluummee,,  

pppp..  119966--225522..    GG..  EE..  SStteecchheerrtt,,  NNeeww  YYoorrkk..  
  
  11992200  PPuueebblloo  BBoonniittoo..    AAnntthhrrooppoollooggiiccaall  PPaappeerrss  ooff  tthhee  AAmmeerriiccaann  MMuusseeuumm  ooff  NNaattuurraall  HHiissttoorryy  VVooll..  

XXXXVVIIII..  
  
PPlloogg,,  SStteepphheenn  aanndd  CCaarrrriiee  HHeeiittmmaann  
  22001100  HHiieerraarrcchhyy  aanndd  ssoocciiaall  IInneeqquuaalliittyy  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt,,  AA..DD..  880000--11220000..    PPrroocceeeeddiinnggss  ooff  tthhee  

NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess  110077((4466))::1199661199--1199662266..  
  
RReennffrreeww,,  CCoolliinn  
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        22000011      PPrroodduuccttiioonn  aanndd  CCoonnssuummppttiioonn  iinn  aa  SSaaccrreedd  EEccoonnoommyy::  TThhee  MMaatteerriiaall  CCoorrrreellaatteess  ooff  HHiigghh  DDeevvoottiioonnaall  
EExxpprreessssiioonn  aatt  CChhaaccoo  CCaannyyoonn..    AAmmeerriiccaann  AAnnttiiqquuiittyy    6666::1144--2255..  

  
SSaaiittttaa,,  DDeeaann  JJ..  
      11999977      PPoowweerr,,  LLaabboorr,,  aanndd  tthhee  DDyynnaammiiccss  ooff  CChhaannggee  iinn  CChhaaccooaann  PPoolliittiiccaall  EEccoonnoommyy..    AAmmeerriiccaann  AAnnttiiqquuiittyy    

6622::77--2266..  
  
SSeebbaassttiiaann,,  LLyynnnnee  
      11999922      TThhee  CChhaaccoo  AAnnaassaazzii::  SSoocciiooppoolliittiiccaall  EEvvoolluuttiioonn  iinn  tthhee  PPrreehhiissttoorriicc  SSoouutthhwweesstt..    CCaammbbrriiddggee  

UUnniivveerrssiittyy  PPrreessss,,  CCaammbbrriiddggee..  
  
SSooffaaeerr,,  AAnnnnaa  
  11999977  TThhee  PPrriimmaarryy  AArrcchhiitteeccttuurree  ooff  tthhee  CChhaaccooaann  CCuullttuurree::  AA  CCoossmmoollooggiiccaall  EExxpprreessssiioonn,,  AAnnaassaazzii  

AArrcchhiitteeccttuurree  aanndd  AAmmeerriiccaann  DDeessiiggnn,,  eeddiitteedd  bbyy  BBaakkeerr  HH..  MMoorrrrooww  aanndd  VV..  BB..  PPrriiccee,,  UUnniivveerrssiittyy  ooff  NNeeww  
MMeexxiiccoo  PPrreessss,,  AAllbbuuqquueerrqquuee..  

  
SSttaannttoonn,,  TTrraavviiss  WW..,,  MM..  KKaatthhrryynn  BBrroowwnn,,  aanndd  JJoonnaatthhaann  BB..  PPaagglliiaarroo  
  22000088  GGaarrbbaaggee  ooff  tthhee  GGooddss??    SSqquuaatttteerrss,,  RReeffuussee  DDiissppoossaall  aanndd  TTeerrmmiinnaattiioonn  RRiittuuaallss  aammoonngg  tthhee  AAnncciieenntt  

MMaayyaa..    LLaattiinn  AAmmeerriiccaann  AAnnttiiqquuiittyy  1199::222277--224477..      
  
SStteeiinn,,  JJoohhnn  aanndd  SStteevvee  LLeekkssoonn  
  11999922  AAnnaassaazzii  RRiittuuaall  LLaannddssccaappeess..    IInn  AAnnaassaazzii  RReeggiioonnaall  OOrrggaanniizzaattiioonn  aanndd  tthhee  CChhaaccoo  SSyysstteemm,,  eeddiitteedd  bbyy  

DD..  DDooyyeell,,  pppp..  8877--110000..    AAnntthhrrooppoollooggiiccaall  PPaappeerrss  NNoo..  55,,  MMaaxxwweellll  MMuusseeuumm  ooff  AAnntthhrrooppoollooggyy,,  
AAllbbuuqquueerrqquuee..  

  
SStteeiinn,,  JJoohhnn  RR..,,  DDaabbnneeyy  FFoorrdd,,  aanndd  RRiicchhaarrdd  FFrriieeddmmaann  
        22000033      RReeccoonnssttrruuccttiinngg  PPuueebblloo  BBoonniittoo..    IInn  PPuueebblloo  BBoonniittoo::  CCeenntteerr  ooff  tthhee  CChhaaccooaann  WWoorrlldd,,  eeddiitteedd  bbyy  JJ..  

NNeeiittzzeell,,  pppp..  3333--6600..    SSmmiitthhssoonniiaann  IInnssttiittuuttiioonn  PPrreessss,,  WWaasshhiinnggttoonn,,  DD..CC..  
  
TToollll,,  HH..  WWoollccootttt  
  11999900    AA  RReeaasssseessssmmeenntt  ooff  CChhaaccoo  CCyylliinnddeerr  JJaarrss..    IInn  CClluueess  ttoo  tthhee  PPaasstt::  PPaappeerrss  iinn  HHoonnoorr  ooff  WWiilllliiaamm  MM..  

SSuunnddtt..    TThhee  AArrcchhaaeeoollooggiiccaall  SSoocciieettyy  ooff  NNeeww  MMeexxiiccoo  1166,,  eeddiitteedd  bbyy  MMeelliihhaa  SS..  DDuurraann  aanndd  DDaavviidd  TT..  
KKiirrkkppaattrriicckk,,  pppp..  227733--330066..    AASSNNMM,,  AAllbbuuqquueerrqquuee..      

  
  11999911  MMaatteerriiaall  DDiissttrriibbuuttiioonnss  aanndd  EExxcchhaannggee  iinn  tthhee  CChhaaccoo  SSyysstteemm..    IInn  CChhaaccoo  aanndd  HHoohhookkaamm::  PPrreehhiissttoorriicc  

RReeggiioonnaall  SSyysstteemmss  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt,,  eeddiitteedd  bbyy  PP..  CCrroowwnn  aanndd  WW..JJuuddggee,,  pppp..  7777--110077..    SScchhooooll  
ooff  AAmmeerriiccaann  RReesseeaarrcchh  PPrreessss,,  SSaannttaa  FFee..  

  
TTrroowwbbrriiddggee,,  MMeeaagghhaann  
  22000077    MMaakkeerr’’ss  MMaarrkkss  oonn  CChhaaccooaann  BBllaacckk--oonn--wwhhiittee  CCeerraammiiccss..    PPootttteerryy  SSoouutthhwweesstt  2255((33))::1144--2200..      
  
VViivviiaann,,  RR..  GGwwiinnnn  
  11999900      TThhee  CChhaaccooaann  PPrreehhiissttoorryy  ooff  tthhee  SSaann  JJuuaann  BBaassiinn..    AAccaaddeemmiicc  PPrreessss,,  NNeeww  YYoorrkk..  
  
WWaallkkeerr,,  WWiilllliiaamm  
  11999955  CCeerreemmoonniiaall  TTrraasshh??  IInn  EExxppaannddiinngg  AArrcchhaaeeoollooggyy,,  eeddiitteedd  bbyy  JJ..  SSkkiibboo,,  WW..  WWaallkkeerr,,  aanndd  AA..  NNiieellsseenn,,  

pppp..  6677--7799..    UUnniivveerrssiittyy  ooff  UUttaahh  PPrreessss,,  SSaalltt  LLaakkee  CCiittyy..  
  
  22000022  SSttrraattiiggrraapphhyy  aanndd  PPrraaccttiiccaall  RReeaassoonn..    AAmmeerriiccaann  AAnntthhrrooppoollooggiisstt  110044::115599--117777..      
  
WWaallkkeerr,,  WWiilllliiaamm,,  VViinncceenntt  llaaMMoottttaa,,  aanndd  EE..  CChhaarrlleess  AAddaammss  
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  22000000  KKaattssiinnaass  aanndd  KKiivvaa  AAbbaannddoonnmmeennttss  aatt  HHoommooll’’oovvii::  AA  DDeeppoossiitt--OOrriieenntteedd  PPeerrssppeeccttiivvee  oonn  RReelliiggiioonn  iinn  
SSoouutthhwweesstt  PPrreehhiissttoorryy..    IInn  TThhee  AArrcchhaaeeoollooggyy  ooff  RReeggiioonnaall  IInntteerraaccttiioonn,,  eeddiitteedd  bbyy  MMiicchheellllee  HHeeggmmoonn,,  pppp..  
334411--336600..    UUnniivveerrssiittyy  PPrreessss  ooff  CCoolloorraaddoo,,  BBoouullddeerr..      

  
WWaasshhbbuurrnn,,  DDoorrootthhyy  
  11998800    TThhee  MMeexxiiccaann  CCoonnnneeccttiioonn::  ccyylliinnddeerr  jjaarrss  ffrroomm  tthhee  VVaalllleeyy  ooff  OOaaxxaaccaa..    TTrraannssaaccttiioonnss  ooff  tthhee  IIlllliinnooiiss  

SSttaattee  AAccaaddeemmyy  ooff  SScciieennccee  7722((44))::7700--8855..  
  
WWaasshhbbuurrnn,,  DD..,,    WWiilllliiaamm  WWaasshhbbuurrnn,,  aanndd  PPeettiiaa  SShhiippkkoovvaa  
  22001111    TThhee  pprreehhiissttoorriicc  ddrruugg  ttrraaddee::  wwiiddeesspprreeaadd  ccoonnssuummppttiioonn  ooff  ccaaccaaoo  iinn  AAnncceessttrraall  PPuueebblloo  aanndd  HHoohhookkaamm  

ccoommmmuunniittiieess  iinn  tthhee  AAmmeerriiccaann  SSoouutthhwweesstt..    JJoouurrnnaall  ooff  AArrcchhaaeeoollooggiiccaall  SScciieennccee  3388::11663344--11664400..      
  
WWiillllss,,  WW..  HH..  
        22000011      MMoouunndd  BBuuiillddiinngg  aanndd  RRiittuuaall  iinn  CChhaaccoo  CCaannyyoonn..    AAmmeerriiccaann  AAnnttiiqquuiittyy    6666::443333--445511..  
  
  22000088  OOvveerrvviieeww  ooff  tthhee  CChhaaccoo  SSttrraattiiggrraapphhyy  PPrroojjeecctt..    PPaappeerr  pprreesseenntteedd  aatt  tthhee  7733rrdd  AAnnnnuuaall  MMeeeettiinngg  ooff  tthhee  

SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy..    MMaarrcchh,,  VVaannccoouuvveerr..  
  
  22001100  FFoorrmmaattiioonn  PPrroocceesssseess  aanndd  tthhee  PPuueebblloo  BBoonniittoo  MMoouunnddss..    PPaappeerr  pprreesseenntteedd  aatt  tthhee  7755tthh  AAnnnnuuaall  MMeeeettiinngg  

ooff  tthhee  SSoocciieettyy  ffoorr  AAmmeerriiccaann  AArrcchhaaeeoollooggyy..    AApprriill,,  SStt  LLoouuiiss..  
  
WWiinnddeess,,  TThhoommaass  CC..  
  11999922      TThhee  11999922  TTeesstt  EExxccaavvaattiioonnss  aatt  PPuueebblloo  BBoonniittoo..    RReeppoorrtt  oonn  ffiillee  aatt  CChhaaccoo  CCuullttuurree  NNaattiioonnaall  HHiissttoorriicc  

PPaarrkk..  
  
WWiinnddeess,,  TThhoommaass  CC..,,  aanndd  DDaabbnneeyy  FFoorrdd  
      11999922    TThhee  NNaattuurree  ooff  tthhee  EEaarrllyy  BBoonniittoo  PPhhaassee..    IInn  AAnnaassaazzii  RReeggiioonnaall  OOrrggaanniizzaattiioonn  aanndd  tthhee  CChhaaccoo  

SSyysstteemm,,  eeddiitteedd  bbyy  DD..  DDooyyeell,,  pppp..  7755--8866..    MMaaxxwweellll  MMuusseeuumm  ooff  AAnntthhrrooppoollooggyy  AAnntthhrrooppoollooggiiccaall  PPaappeerr  NNoo..  
55..    UUnniivveerrssiittyy  ooff  NNeeww  MMeexxiiccoo,,  AAllbbuuqquueerrqquuee..  

  
YYooffffeeee,,  NNoorrmmaann  
  22000011  TThhee  CChhaaccoo  ““RRiittuuaalliittyy””  RReevviissiitteedd..    IInn  CChhaaccoo  SSoocciieettyy  aanndd  PPoolliittyy::  PPaappeerrss  ffrroomm  tthhee  11999999  

CCoonnffeerreennccee,,  eeddiitteedd  bbyy  LL..  SS..  CCoorrddeellll,,  WW..  JJ..  JJuuddggee,,  aanndd  JJ..  ppiippeerr,,  pppp..  6633--7788..    SSppeecciiaall  PPuubblliiccaattiioonnss  NNoo..  44..  
NNeeww  MMeexxiiccoo  AArrcchhaaeeoollooggiiccaall  CCoouunncciill,,  AAllbbuuqquueerrqquuee..  
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United States Department of the Interior 
 

NATIONAL PARK SERVICE  
Chaco Culture National Historical Park 

P.O. Box 220 
Nageezi, New Mexico 87037-0220 

 

 

 
IN REPLY REFER TO:     
M2417 
 
 
 
To Whom It May Concern: 
 
Chaco Culture National Historical Park is responsible for ensuring that compliance under the 
National Environmental Policy Act and the National Historic Preservation Act is completed 
before any undertaking on park land. The park does not delegate this responsibility. Accordingly, 
the park will do NEPA and Section 106 compliance for Dr. Patricia Crown’s proposed project, 
Reinvestigating Room 28 at Pueblo Bonito, at such time as she has the funding in place and is 
ready to move forward with fieldwork.  
 

 
 
 

Dabney Ford 
Chief of Cultural Resources 
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