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ABSTRACT 

 

Major social and demographic changes occurred during the Pueblo IV Period (AD 

1300-1600) in the American Southwest. Small scattered communities aggregated into 

large settlement centers with more complex social organization during this period.  

Mural paintings created at this time are dramatically different stylistically from 

murals created before the social and demographic shift. At Homol’ovi in northeastern 

Arizona, these mural changes were accompanied by changes in plastering behaviors, 

including the development of distinct pigment use patterns.  

The hypothesis of the present study is that the visual performance characteristics 

of Hopi wall decorations, such as pigment sources, wall plaster colors and mural painting 

motifs, were part of a complex communicative system that changed as social power 

relationships changed and new rituals were established to support and legitimize the new 

social organization.  

Using inexpensive optical plaster and mural analysis techniques and XRF analysis 

of pigment samples from the ancestral Hopi sites of Homol’ovi I, Homol’ovi II and 

Chevelon, this research demonstrates the significance of wall decorations as social and 

political indicators marking transitions that occurred during the Pueblo IV and contact 

periods.  
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CHAPTER 1:  

INTRODUCTION 

 

Walls have been plastered and decorated with colorful images for thousands of 

years and are found all over the world. Some wall decorations are part of complex ritual 

systems, while others are decorated simply for aesthetic purposes. The earliest wall 

paintings have been found in Çatal Hüyük in a burial chamber in eastern Turkey 

(Mellaart 1962). In the current study, wall decorations are defined not only as mural 

images painted on plastered walls within various prehistoric and modern southwestern 

Pueblo structures, but also as the plaster layers themselves. Plaster itself has unique, often 

overlooked, but distinct visual performance characteristics holding valuable information 

about the life histories of structures. Simple, optical plaster analysis methods, applicable 

even in field settings, reveal information about structural life histories and human 

behavioral changes on the site level. This research illustrates the importance of plaster 

analysis using data gathered at the ancestral Hopi sites of Homol’ovi I and Chevelon. 

Although plaster layers have previously gained little attention, some researchers have 

recently recognized the potential of the study of plaster layers. One such study was 

conducted by the Conservation of Architectural Surfaces Program for Archaeological 

Resources of the University of Pennsylvania (www.upenn/hsvp/mesaverde). In contrast 

with previous studies, this dissertation focuses on the role of wall decoration in human 

communication rather than on their artistic, aesthetic, or chemical analyses.  
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 In this introductory chapter, the study of wall decoration is introduced with 

special emphasis on studies from the American Southwest. The importance of the 

analysis of wall decoration using a behavioral theory of communication with methods 

borrowed from various fields including archaeology, ethnography, conservation, 

chemistry, and material sciences is outlined. This approach emphasizes the sociocultural 

importance of mural decorations, an aspect previously neglected. Using examples of wall 

decoration found at the two ancestral Hopi sites, Homol’ovi I and Homol’ovi II located in 

the central Little Colorado River Valley near present-day Winslow, Arizona, this study 

contributes to an understanding of Pueblo IV aggregation and its resulting socioeconomic 

changes. 

 

THE STUDY OF WALL DECORATION 

Wall decorations of various forms have been known and studied from all over the 

world by scholars from various fields, including archaeology (Drack and Emmenegger 

1986; Smith 1952), ethnography (Geertz and Lomatuway’ma 1987; Stevenson 1904), art 

history (Broder 1978; Brody 1971, 1980, 1991; Crotty 1995), conservation (Agrawal and 

Pathak 2001; Ashurst and Ashurst 1988; Burnstock 1998; Mora et al. 1984) and 

chemistry (Chiari 1990; Duffy 2006; Gettens and Stout 1966). The most elaborate studies 

stem from the field of conservation and focus on mural images found in Europe (Banik et 

al. 1984), India (Agraval and Pathak 2001), Africa (Corzo and Afshar 1993), and 

Mesoamerica (Bone 1986; Donnan 1998; Hansen 1991; 2000; Hansen et al. 1997; 

Littmann 1960a, 1960b; Magaloni 1995). The studies of wall paintings in the Southwest 
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have focused on chronology and origins (Crotty 1995; Smith 1952), artistic development 

and design composition (Broder 1978; Brody 1971, 1980, 1991; Crotty 1995; Hibben 

1975), stylistic variability (Crotty 1995; Smith 1952), or conservation (Bohnert 1990; 

Silver 1985, 1987).  

Regrettably, until recently, study of the multiple plaster layers, as independent 

architectural features, has received far less attention. Some researchers have begun to 

recognize the significance of plaster layers (Bohnert 1990; Donnan 1998; Hansen 2000; 

Hansen et al.1997; Littmann 1960a, 1960b; Nordby 2001; Silver 1987; Spensley 2004), 

although most of these studies have focused on the micromorphology (Bohnert 1990; 

Silver 1987) or microchemistry (Wilson 1996) of the plaster.   

 In North America, plastered and painted walls are known from the prehistoric 

Pueblo Southwest stretching essentially from the Colorado Plateau in northern Arizona 

and southern Utah to the eastern banks of the Rio Grande River in New Mexico, the 

central Little Colorado River Valley in Arizona, and Hot Well in northern Chihuahua, 

Mexico. The geographic region includes four major physiographic provinces with 

different climatic zones and corresponding fauna and flora (Cordell 1984:19-34).  

The earliest forms of painted walls in the Southwest date to the tenth century A.D. 

(Blinman and Dorr 1992). Through time the mural images developed into elaborate and 

detailed depictions of religious and daily life (Hibben 1975; Smith 1952). Their 

descendent forms continue today in Pueblo structures (Brody 1991) and modern art 

(Broder 1978; Tanner 1957).  
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 The research presented here differs from previous studies of southwestern wall 

decoration not only in definition, but also in its focus on the sociocultural meaning, 

specifically the communicative role of wall decorations. In this study the term wall 

decoration encompasses the entire concept of covering walls with plaster or images to 

alter and enhance their visual performance characteristics. Newly plastered walls can 

enhance the light and visual performance of a structure, can serve as a base for the 

application of mural images, or can be background for the construction of an altar (Brody 

1991) or the performance of a puppet show (Geertz and Lomateway’ma 1987). The 

aspect of a communicative role for a decorated wall is particularly important in the study 

of demographic and social changes, as explained in Chapter 2. In a time of major social 

changes, a new social memory - defined as an additive, ongoing process as a group of 

people remembers and forgets the past according to their needs in the present (Van Dyke 

and Alcock 2003:3) - is created to legitimize and reinforce this new social system and to 

legitimize a new power structure (Connerton 1989:7, 41-65). This is explained further in 

Chapter 3. Connerton (1989:73) emphasizes the role of a visual record used to enhance 

the sensory memory formed by a group as they establish and reinforce a new social 

power. 

 Archaeological findings indicate that dramatic demographic changes (between 

A.D. 1275-1350) and corresponding social changes (between A.D. 1325-1400) occurred 

during the Pueblo IV period in the prehistoric Southwest. During this demographic shift, 

highly concentrated, widely dispersed settlements coalesced into aggregated villages of 

unprecedented dimensions (Adams 1991, 1996b, 2002; Adams and Duff 2004; 
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Bernardini 2005a, 2005b; Duff 1998). The aggregated villages show different internal 

architectural composition, including open formal plazas; a differentiation into social and 

ritual structures, with an emphasis on ritual architecture such as multiple plaza kivas, 

open public spaces for the performance of public rituals, and non-kiva ritual structures; 

and a diverse new iconography depicted on ceramics, pictographs, and highly evolved 

mural images, including katsina-like figures. Non-kiva ritual structures, previously used 

for clan-oriented rituals, were transformed for sodality-oriented rituals, as is currently 

still done in modern Hopi society (Adams 2002:156). Together, these changes indicate 

that social power structures were changing and a new ritual system, generally called the 

katsina cult or katsina religion, was developing; that new system is described in further 

detail in Chapter 2.   

The research presented here hypothesizes that wall decorations played a major 

role in facilitating this societal transformation. Wall decorations have distinct and highly 

visual performance characteristics, defined by Schiffer and Miller (1999b:123) as a 

“capability, competence, or skill that could be exercised by an interactor – i.e., ‘come into 

play’ - in a specific performance.” Performance characteristics can involve different 

human senses, such as tactile, acoustic, visual, or olfactory, as described further in 

Chapter 3. Through their visual performance characteristics, wall decorations could 

convey information necessary for the formation of a new social memory by re-

contextualizing images of the past (Connerton 1989:3). In the current study it is assumed 

that: 
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(1) traces of diverse processes, especially plastering and repair events, illuminate 

patterns of human behavior and their changes through time; and  

(2) those traces visible in the archaeological record not only help in the interpretation 

of the  functional aspects of an individual structure, but also those activities 

related to community organization visible in wall decorations.  

The implications derived from this hypothesis and assumptions include the following: 

(1) The distinctive visual performance characteristics of wall decorations are part of a 

complex communicative system. 

(2) Wall decorations have a specific communicative role that can be identified by 

using a behavioral-based communication theory (Schiffer and Miller 1999a, 

1999b).  

(3) The act of covering walls with multiple plaster layers or images enhances and 

highlights their visible performance characteristics to create visual stimuli for the 

receiver, defined by Schiffer and Miller (1999b:124) as someone who, “registers 

the performance of emitters [defined here as the wall decoration] … and 

constructs inferences (and forecasts) and responds. In order to play a receiver role, 

an interactor must have a sensory apparatus and be capable of responding.” As 

defined here, the receiver is thus a member of a sociocultural group, such as a 

kiva society (Eggan 1950:313) or a participant in activities held in a specific 

structure.  

 (4) Changes in social, political, and religious organization require a redistribution of 
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social power, defined as the ability to structure the field of actions of others 

(Adams 2002, adopted from Giddens 1984:283).  

(5) The new system needs to be legitimized and accepted by the population.  

(6) The new social power is legitimized by using previously known visual images.  

 (7) The establishment of a new social order was intensified by the creation of a new 

ceremonial calendar, similar to the idea presented by Connerton (1989:7). This 

new calendar includes key activities visible in the decoration of plaster, such as a 

ritual replastering of the walls of structures for upcoming ceremonies. 

(8) Wall paintings and higher frequencies of replastering are used to directly    

influence the visual senses of the receiver to enhance the sensory memory formed 

by a group in establishing and reinforcing a new power structure (Connerton 

1989:73). 

 

Thus, this research is founded on an artifact-based, receiver-oriented behavioral 

theory of communication to identify changes in the social organization of a prehistoric 

community and to explore the dynamics of social, political, and religious change through 

time.   

To study this aspect of wall decoration, data from different fields must be used, 

including art history for the study of the stylistic development of the mural images, and 

history or ethnography to compare historical and modern use of wall decoration with 

their ancient “forms”. Further, methods provided by chemistry, material science, and 

conservation must be used for a compositional analysis of wall decorations. Conservation 
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in the Southwest plays an essential role in the analysis of wall decoration, not just 

because of its methods and available instruments, but also due to the fragile nature of 

wall plaster and its applied images. In the Southwest in particular, the conservation of 

wall decoration is still in its infancy and, consequently, many remains have been 

destroyed before they have been documented or stored or have been destroyed during 

transport or analysis. This aspect of the study of wall decoration is discussed in more 

detail in Chapter 6. 

This study focuses on the wall decoration of the Pueblo IV period (A.D. 1275-

1600), with emphasis on the wall decorations found at two of the seven ancestral Hopi 

sites of the Homol’ovi cluster in northern Arizona dating 1290 to 1400. The research 

includes the analysis of mural paintings and incisings found at six structures from 

Homol’ovi I and Homol’ovi II, as well as an intensive plaster study of 40 structures with 

plaster fragments from the 71 excavated or tested structures at Homol’ovi I. The study is 

supported by a pigment analysis that defines the possible variation in pigments used in 

mural images and other ritual and non-ritual artifacts, including the analysis of 328 

pigment samples.  

 

WALL DECORATION IN THE AMERICAN SOUTHWEST 

Castañeda recorded the first European glimpses of mural images in the Southwest, 

during the Coronado Expedition in 1540 (Hodge 1907). Villagrá wrote of other mural 

images seen during the Juan de Oñate expedition in 1610. These early accounts describe 
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the mural images primarily as part of ceremonial structures, called “estufas” (Hodge 

1907:70), known today as kivas.   

 

 

On the walls of the room where we were quartered were many paintings of the 

demons they worship as gods. Fierce and terrible were their features. It was easy to 

understand the meaning of these, for the god of the mountain was near the mountains 

and in like manner of those deities they adore, their gods of the hunt, crops and other 

things they have. (Villagrá 1933:140) 

 

 Evidence of wall decorations in the American Southwest is also found in 

archaeological contexts (Brody 1991; Hibben 1975; Pond 1966; Smith 1952), 

ethnographic descriptions (Fewkes 1892, 1895; Parsons 1939), contemporary kivas 

(Brody 1991), Christian churches (Seowtewa 1992), and modern art (Broder 1978; Brody 

1971, 1980; Tanner 1957).   

Mural paintings and colored plaster were discovered and recorded throughout the 

Southwest as early as the 1890s (Fewkes 1890; Nordenskioeld 1893); however, no 

detailed studies were published before the 1950s.  

The importance of mural paintings came to the fore with Watson Smith’s 1952 

publication. Smith’s research included detailed descriptions of all murals found at the 

Hopi villages Awat’ovi and Kawayka’a (1375-1630). He analyzed their stylistic 

chronology and discussed the impact of the research techniques used to analyze these 

fragile material remains. Smith (1952) also created a comprehensive inventory of all sites 

having known mural paintings. Smith (1952, 1990) was the first researcher to conduct 

intensive plaster research on kivas. He described the plaster as “applied in successive 

layers, a series of ‘finished’ coats of a fine textured reddish brown plaster”, made of a 
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mixture of approximately 10 percent clay and 90 percent sand (Smith 1952:16-17). The 

plaster coats at Awat’ovi were applied either directly to the walls or to a primary coat of 

gray adobe mortar. However, Smith’s main interest was not the plaster itself, but rather 

the elaborate mural paintings created on various layers of plaster discovered in 27 kivas. 

During his fieldwork, Smith (1952) developed a method of documentation, consolidation, 

removal, and relative dating of the mural paintings, as well as a stylistic categorization of 

different images. Smith’s work currently remains the best and most comprehensive 

analysis of plaster and pigment wall decoration in the American Southwest.     

In 1963, Bertha Dutton published her research on mural images found in two 

kivas at Kuaua, a prehistoric site located in the central Rio Grande region of New 

Mexico. Dutton (1963) discussed the ritual significance of these mural paintings, basing 

her conclusions, in part on a comparison of the prehistoric images with modern 

mythological events described by three Zuni informants. Dutton thought she had 

identified specific mythological events, but her method remains controversial. The 

controversy is that, although Dutton defines Kuaua as a Keresan village, her Zuni 

informants were not high-status members within this group. Dutton further failed to 

acknowledge that modern Pueblo culture differs significantly from that of their ancestors. 

In recent debates, cultural identities of ancestral Pueblo groups and descent patterns to 

modern groups have been challenged and must be reevaluated (Bernardini 2005a, 2005b). 

Dutton’s research would have been stronger had she interviewed informants from 

different Pueblo ethnic groups about the possible meanings of the images discovered at 

Kuaua, because, as Smith (1952:170) pointed out, Zuni and Hopi, both direct descendents 
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of the ancestral Pueblos, not only interpret images differently from one another, but also 

ascribe different meanings to pigment colors. Dutton’s (1963) findings, though 

intriguing, must be used with caution.     

In 1975, Frank Hibben published a book of photographs of mural images he found 

during excavations between 1954 and 1962 at Pottery Mound, a site in central New 

Mexico in the Rio Puerco River Valley. His work was part of the University of New 

Mexico Field School. Hibben (1975) presented 109 of the 800 images found at Pottery 

Mound. To date, this is the only published account of the excavations at the site, and the 

only documentation of mural images. Photographs, drawings, and written descriptions of 

the nearly 700 other mural images are stored in museum basements and, until his recent 

death, remained in Hibben’s private collection and inaccessible to the public (Crotty 

1995: 18-19). The collection has since been turned over to the University of New 

Mexico. Therefore, future studies should reevaluate the images and their artistic copies, 

applying newly developed conservation methods. This could culminate in a publication 

of a broader research on the images, similar to Smith’s (1952). Unfortunately, most of the 

documentation for Kiva 1 and Kiva 2 was destroyed when a storage room at the 

University of New Mexico flooded (Crotty 1995:19). Most of the original mural images 

at Pottery Mound itself were also destroyed. Because stripping and mounting the 

individual images – that is conserving them for future research - was expensive and time-

consuming, and because natural processes would inevitably damage the images if left 

exposed at the site, Hibben destroyed the upper mural layers, after documentation, to 

view the images beneath (Crotty 1995:18-21; Lister 2000:113-114). Even more 
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unfortunate, Hibben (1975) wrote for the general public, thus presenting images without 

detailed analysis and interpretation. Further, the images published were partially altered 

for publication and missing details were added. The book includes discussions about 

discovery and removal of the mural images, kiva construction, and pigment and paint 

information, as well as a brief summary of individual images commonly found in murals, 

such as medallions or spirit figures.  

In 1991, art historian J. J. Brody published his research on mural paintings as 

artistic expression, and he documented how the medium developed historically. His book 

covers several different eras, explaining art traditions, especially development of the 

mural images. Brody was the first researcher to distinguish between “more permanent” 

and “less permanent” Pueblo IV Anasazi mural paintings (Brody 1991: 139-153). He 

defined more permanent mural paintings as permanent structural features, even if 

periodically renewed or maintained. A famous example is a mural painting in the Pueblo 

of Jemez. The image of several anthropomorphic figures and sun symbols (Brody 

1991:141, Figure 110) was first documented by Simpson in 1849 and illustrated by Kern. 

In 1884 and 1900, two other ethnographers identified the same painting in the same kiva 

(Brody 1991:140). Similar permanent mural paintings have been recorded at other 

pueblos. Brody (1991) defined less permanent murals as situational artifacts painted for 

specific events; these kinds of images were primarily found in kivas. The highest 

recorded number of superimposed mural images was found at Awat’ovi: 27 mural images 

applied to one wall, interspersed with more than 100 plaster layers (Smith 1952:10).    
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Another art historian, Helen Crotty, statistically compared several main motifs of 

zoomorphic and anthropomorphic figures, water symbols, shields and offerings from 

Awat’ovi, Kawayka’a, Pottery Mound, Gran Quivira, and Kuaua (Crotty 1992). She 

found that each site tended to contain characteristic images. For example, the murals at 

Pottery Mound portray a wide variety of fighting scenes and weapons, while the major 

motifs at Kuaua were rain and water symbols. Awat’ovi and Kawayka’a depicted mainly 

ceremonial objects. Crotty concluded that the distinct motifs implied local variation in the 

ritual and domestic life of individual pueblos. Crotty (1995) continued her research on 

iconographic differences in her dissertation, concentrating on influences, selective 

adaptation, and cultural diversity. That research included chronological seriation of mural 

images and detailed study of their similarities and differences, with an emphasis 

differences (Crotty 1995:2). Previous studies stressed the common elaboration of mural 

images and their florescence during the Pueblo IV period, supporting theories that a new 

religious organization, generally identified as the katsina cult (Adams 1991), developed 

at that time. However, Crotty argued there was not enough evidence to link the 

florescence of mural images with the development of the katsina cult, and, in fact, denied 

the existence of such a cult (Crotty 1995:xvii, 5, 334-336). She hypothesized that the 

style and content of the murals and related art do not suggest any sudden change after 

A.D. 1300 (Crotty 1995:xvii). Rather, the florescence of mural art is attributable to a 

mixing of different cultural elements at the end of the 1200s with “no single dominant 

influence … reflecting the differing and ever-changing artistic, religious, and social 

traditions of the communities in which it was practiced” (Crotty 1995: 8). Overall, 
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Crotty’s studies focused on artistic development and the style of the mural paintings, with 

less analysis of their composition, cultural and behavioral meaning, and changes through 

time.  

Sekaquaptewa and Washburn (2004) recently published a new and revealing 

approach to mural images, casting fifteenth and sixteenth century mural images as visual 

metaphors for Hopi oral traditions as a way to reconstruct “past ideational systems of 

thought and action” (Sekaquaptewa and Washburn 2004:457). Although their research 

focused on ritual song texts through which the authors demonstrate “how the 

cosmological metaphors in ritual song texts are an important but unrecognized resource 

in the repertoire of oral tradition that can be used to reconstruct past lifeways” the same 

principles are applicable to fifteenth and sixteenth ancestral Hopi mural images and 

ceramic design (Sekaquaptewa and Washburn 2004:457). They further emphasize that 

societies without written records often use oral or visual media, including songs, to 

preserve cultural values and identities. They also argue that cosmological systems are 

transmitted through metaphors embedded within certain media, such as songs, and that 

not only will “all modes will carry and transmit these cosmological principles of life but 

also that they will all carry the same message” (Sekaquaptewa and Washburn 2004:460). 

“Song, like all forms of oral tradition, does not stand alone but, rather, always appears 

within a whole complex of performance vehicles that communicate Hopi ideas and 

values” (Sekaquaptewa and Washburn 2004:461). The Sekaquaptewa and Washburn 

(2004) approach is similar to the approach used in this study. Their research also regards 

murals and other wall decorations as communicative vehicles for complex human 
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behaviors such as cosmological and ritual thought and tradition. The distinctive visual 

performance characteristics of wall decorations allow interpretation of social, political, 

and religious behaviors and identification of changes in those behaviors through time. As 

Sekaquaptewa and Washburn (2004:462) point out: 

 

In effect the repetitive character of oral and visual traditions has the effect of law 

by consistently outlining a standard of behavior that everyone in the community 

must follow. This is the nature of the communication process in cultures without 

writing.  These are the elements that form Hopi oral tradition.   

 

 Like Sekaquaptewa and Washburn (2004), the current work focuses on the 

communicative role of wall decorations as visual representation of past ritual behaviors. 

Since the late nineteenth century, scholars have found and described multiple plaster 

layers, not only under mural paintings, but in other architectural contexts and in several 

forms (Fewkes 1898a; Mindeleff 1897; Nordenskioeld 1893). Smith (1952:57-83) 

documented kivas with multiple plaster layers in 25 sites dating from the Pueblo III and 

Pueblo IV periods. In 17 kivas at the ancestral Hopi sites of Awat’ovi and Kawayka’a, he 

found samples with up to 137 layers of plaster. Significantly, not all had been covered 

with mural paintings (Smith 1952:10).  

 

THE HOMOL’OVI CLUSTER 

 This dissertation uses data collected from three of the seven ancestral Hopi sites 

of the Homol’ovi cluster (Adams 2002): Chevelon Ruin, Homol’ovi I, and Homol’ovi II. 

The settlement cluster (Figure 1.1) is located in the central Little Colorado River valley in 
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northern Arizona, near present-day Winslow, Arizona. The cluster was occupied between 

A.D. 1260 and 1400, and the individual sites were connected through trade (Adams 

2002:4). A proto-historic pueblo cluster is defined by Adams (2002:14) as a  

cluster of two or more contemporaneous pueblos “whose members are spatially close 

enough to have frequent, if not daily, interaction. Clusters are organized above the level 

of the village”. The Homol’ovi sites were chosen because 1) the author worked at those 

three sites for six field seasons and as a Research Assistant in the Homol’ovi Laboratory 

at the Arizona State Museum in Tucson, Arizona from 1999 to 2003; 2) three mural 

paintings and two incisings have been discovered in five structures at Homol’ovi I and 

Homol’ovi II; and 3) Homol’ovi I in particular, provided an excellent opportunity to 

study the occurrence of multiple plaster layers.   

The oldest site in the Homol’ovi cluster is Homol’ovi IV, a 200-room pueblo that 

was founded around A.D. 1260, by immigrants from the vicinity of the Hopi Mesas. 

About 20–30 years later, Homol’ovi I, Homol’ovi III, Cottonwood Creek Ruin, Chevelon 

Ruin, and Jackrabbit Ruin were established. In approximately 1350 A.D. the last pueblo, 

Homol’ovi II, was built by immigrants from the Hopi Mesas (Adams 2002:Table 1.1).  

The cluster was completely abandoned by A.D. 1400. Hopi oral history refers to 

Homol’ovi sites as ancestral Hopi settlements that were part of their migration route 

(Fewkes 1906:348; Mindeleff 1891:29; Voth 1905a:47). The oral history includes stories 

about immigrants from Homol’ovi to nearly every village on the Hopi Mesas (Adams 

2002:4). Fewkes (1898a; 1898b; 1904) was the first archaeologist to conduct surveys and  
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Figure 1.1: Map of the Homol’ovi cluster in north-central Arizona. After a CAD drawing  

        by Douglas W. Gann. 
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excavations at Homol’ovi I, Homol’ovi II, Homol’ovi III, and Chevelon Ruin. Since 

1984, parts of five pueblos have been excavated by the Homol’ovi Research Project 

under the direction of Dr. E. Charles Adams of the Arizona State Museum, University of 

Arizona. Jackrabbit Ruin was partially excavated in 1997 during the New Mexico State 

University field school under the guidance of Dr. William H. Walker. 

 

HOMOL’OVI I  

Homol’ovi I (AZ J:14:3 [ASM]), is the second largest and the best preserved site in the 

Homol’ovi cluster with 1100 rooms, 5-10 plaza kivas, more than 50 ritual structures, all 

within room blocks, and three small and one large enclosed plazas (Adams 2002:9) 

(Figure 1.2). The site was continuously occupied from about A.D. 1290 to 1390, 

including various remodeling and expansion phases and layout changes. The first 

excavation was conducted by Fewkes in 1896 (Fewkes 1898a, 1904:25-29), followed by 

excavations in 1897, 1899, and 1900 by the Field Museum under the guidance of George 

Dorsey, J. A. Burt, and Charles L. Owen (Lyons 2001:185). In 1980 Adams (1980:21-22) 

prepared an assessment of the remaining research to be done, and mapped the site during 

an intensive survey. His recommendations and goals to protect the site ultimately resulted 

in the establishment of the Homol’ovi Ruins State Park. The Homol’ovi Research 

Program under the directorship of Adams begun intensive excavations at Homol’ovi I in 

1994, and completed excavations at the site in 1999 (Adams 2002:18).   

Seventy structures were fully or partially excavated, and detailed maps of some 

400 walls were made (Adams 2002:124). These data allowed Adams to develop a model 
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Figure 1.2: Map of Homol’ovi I, AZ J:14:3 (ASM). After CAD drawing by   

        Douglas W. Gann. 
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of village growth, including its relation to non-domestic space (Adams 2002:124). The 

northern and southern halves of the settlement vary in layout and in growth history. The 

older, northern part of the site consists of a number of masonry room blocks and 

incorporates three small enclosed plazas. Based on archaeological findings, occupation of 

Homol’ovi I appears to have begun with construction of four to six spinal room blocks 

(Adams 2002:137). During the second phase, these room blocks were connected, and two 

room blocks were joined with ritual structures. During the third phase, the pueblo 

aggregated further, growing to about 1100 rooms (Adams 2002:137-154). The southern, 

mainly adobe-constructed portion of the settlement was constructed shortly after A.D. 

1325 and after the introduction of Yellow Ware pottery (LaMotta 2002a; 2002b; 2006).  

This southern area is dominated by one large, enclosed plaza, including several large 

kivas. Ritual structures are non-domestic, non-kiva ritual rooms located within the room 

blocks (Adams 2002:130). Both ritual structures and kivas contain special artifacts such 

as copper bells, macaws, shells, and other objects interpreted as ritual deposits that are 

not found in domestic structures (Adams 2002:196). 

 

HOMOL’OVI II 

Homol’ovi II (AZ J:14:15 [ASM]) is the largest of the seven ancestral Hopi 

settlements in the Homol’ovi cluster with approximately 1200 rooms, more than 40 plaza 

kivas, more than 20 ritual structures within room blocks, and three large enclosed plazas 

(Figure 1.3). This site was occupied between approximately A.D. 1350 and 1400 (Adams 

2002:9, 125; Lyons 2001:194) by immigrants from the Hopi Mesas (Lyons 2001). 
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Fewkes (Fewkes 1898a, 1904:29) conducted the first professional archaeological 

excavations in 1896. After a preliminary excavation in 1984 (Adams and Hays 1991), 

extensive almost yearly excavations were conducted between 1991 and 1995 by the 

Homol’ovi Research Program (Adams 2002:18). During the excavation, 29 surface 

structures and seven subterranean kivas were fully or partially excavated. In addition, test 

excavations in extramural plazas, ramada areas, and parts of the northern side of the 

pueblo were conducted. Unlike Homol’ovi I, Homol’ovi II was constructed as a planned 

community with little remodeling (Adams 2002:33-34; Lyons 2001:198). 

 

CHEVELON RUIN 

 Chevelon Ruin (AZ P:2:11 [ASM]) with its 375 ground floor and 125 second 

story structures is smaller than Homol’ovi I and Homol’ovi II (Figure 1.4). Chevelon 

Ruin is called Tsakwayvayu in Hopi which means “place near blue running water” and 

refers to nearby permanently flowing Chevelon Creek (Adams 2007:1). Chevelon was 

occupied concurrently with Homol’ovi I between around A.D. 1285 and 1390 (Adams 

2002:9). Excavations have revealed signs of previous occupations showing pit houses 

dating back to the Basketmaker III period (600-825) and to the Pueblo III Walnut Phase 

(1100-1230). Fewkes  (1898a:527-531; 1904) conducted the first excavations in 1896, 

followed by an excavation by Leslie Spier from the Field Museum (Lyons 2001:199). 

The excavations conducted during the Homol’ovi Research Program started in 2002, and 

ended in 2006. The excavations uncovered 39 structures and three plaza areas. The  
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Figure 1.3: Map of Homol’ovi II (AZ J:14:15 [ASM]). After a CAD drawing by   

        Douglas W. Gann. 
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Figure 1.4: Map of Chevelon Ruin (AZ P:2:11 [ASM]). Aafter a CAD drawing by  

         Douglas W. Gann. 
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structures include five kivas, 18 storage rooms, two corn storage structures, one piiki 

structure, eleven habitation structures and two structures with unknown function.  

 

ORGANIZATION OF THIS STUDY 

 Recent discussions about the origin and form of political and social changes that 

occurred during the Pueblo IV period are outlined in Chapter 2. A discussion of the 

causes of Pueblo IV aggregation and its implications for social organization during this 

development is presented. The focus of the current study is on the notion of scalar stress 

and social power as well as development of the katsina cult. Chapter 2 also provides a 

brief history of the development of mural paintings in the American Southwest. Chapter 3 

provides the theoretical background for this study focusing on the communication theory 

of wall decoration and the role of these images in creating a new social memory. The 

theoretical framework for identifying changes in the human communicative system, as 

expressed through the visual performance characteristics of wall decoration, is 

established. Chapter 3 also shows that a receiver-based behavioral communication theory 

provides an ideal conceptual basis for studying how sociocultural changes are embedded 

in mural decoration. Chapter 4 introduces the data collected from Homol’ovi I and 

Homol’ovi II including wall paintings, incisings, plaster pigment data. Chapter 5 

concentrates on the analysis of the data and discusses the results using a behavioral 

communications approach and integrates the data into the broader issue of socio-political 

changes during the Pueblo IV period. A brief introduction to the related field of 

conservation and its advantages in archaeological research is given in Chapter 6. Finally, 
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Chapter 7 presents a summary of the findings of this study with suggestions for future 

research.  
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CHAPTER 2:  

WALL DECORATION AND PUEBLO IV AGGREGATION 

 

The study of wall decoration in the prehistoric American Southwest focuses 

primarily on the elaborate, well-documented mural images from the Pueblo IV period 

(about A.D. 1300-1600). Previous studies include information about layout and stylistic 

composition (Brody 1991; Smith 1952), figurative similarities (Smith 1952) and 

differences (Crotty 1995), composition and necessary conservation treatments (Silver 

1980; 1982; 1985; 1987), possible mythodological interpretation (Dutton 1963), and 

artistic expression (Hibben 1975). Plaster layers, as defined here as part of wall 

decorations, were only mentioned as the substrate for wall paintings (Fewkes 1898b; 

Mindeleff 1897; Nordenskiold 1893; Smith 1952:57-83), not as an individual artifact 

with a distinct visual performance characteristic holding valuable information about 

structural life histories and human behavioral changes on site levels (as will be discussed 

in chapters 4, 5, and 6). Similar to changes in wall paintings, a change in the use of 

plaster occurred during the Pueblo IV period. The number of plaster layers increases from 

one or two layers, with or without mural images, to over 100 layers within a single 

structure (Smith 1952:57-83).  

This study, unlike previous research, focuses on why the mural images changed 

from rather simple geometric or abstract designs in mono- or bicolor schemes dominant 

during the Pueblo II (around A.D. 900-1100) and the Pueblo III (circa A.D. 1100-1300) 

(Theisen 1995a; 1995b), to multicolored elaborated designs, depicting anthropomorphic 
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or zoomorphic images in everyday or religious activities (Brody 1991; Dutton 1963; 

Hibben 1975) during Pueblo IV. An artifact-based, receiver-oriented, behavioral theory 

of communication, as outlined in Chapter 3, is used here to identify changes in social 

organization and to demonstrate the significance of the study of wall decoration in 

examining social change.  

Archaeologists have found evidence that dramatic social and demographic 

changes occurred during the second half of the fourteenth century in the prehistoric 

Southwest. At that time, dense clusters of many small settlements were replaced by a few 

large, densely populated “aggregated” villages (Adams 1996b, 1991, 2002; Adams and 

Duff 2004; Bernardini 2005a, 2005b; Duff 1998). The architecture of these aggregated 

villages differed from that of the small settlements. The new, large villages had open 

formal plazas and more differentiated structures with emphasize on ritual architecture 

(Adams 2002:114). It is proposed here that wall decorations are not just a result of those 

sociodemographic changes during the Pueblo IV period, but rather, an active component 

in the creation of a new social organization. A brief history of wall decoration in the 

American Southwest is introduced and the general demographic and social changes that 

occurred during the Pueblo IV period are outlined. 

 

PRHISTORIC MURAL DECORATION: AN OVERVIEW 

Several publications describe the individual sites with known mural paintings in 

the American Southwest (Crotty 1995; Smith 1952; Theisen 1995a); only the major 

aspects of those sites are outlined here. The overview of prehistoric mural decoration in 
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the American Southwest serves as background for the study of their communicative role 

and as comparison with the later presented wall decoration of Homol’ovi.  

 

Southwestern Mural Decoration of the Pueblo II Period (A.D. 900-1100)  

During the early Pueblo II period, circa A.D. 900, images similar to Basketmaker 

rock art images were painted on wall plaster inside enclosed structures. Eleven 

representative sites with mural paintings or engravings have been discovered to date 

(Appendix A). At seven of those sites, the mural images were found within Mesa Verde-

style kivas, and three of the images were found on the face of the banquette. At one site, 

the image was painted on a cave wall serving as the back wall of a cliff structure. Two 

paintings were found in square structures of unknown function.     

Pueblo II sites with mural decoration have been found primarily in the Mesa 

Verde and Chaco regions of southwestern Colorado and northwestern New Mexico 

(Figure 2.1). The main colors were white or combinations of red or black and white, 

depicting stripes, triangles, and dados; the wall was divided horizontally into two colors. 

Other images found include simple anthropomorphic figures, terraced designs, and 

rainbow designs.   

Plaster layers have been documented only from eight of the 11 sites with known 

mural decorations. Four of those sites have only one plaster layer on which the paintings 

is applied. One site has two plaster layers, one has three, and one has six plaster layers. 

Kiva 6 in BC 50 at Chaco Canyon has 14 plaster layers, only one of which was painted.  
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Figure 2.1.: Map of the American Southwest, showing known Pueblo II sites with  

  mural images (drawing by the author). Some of the ▲include several  

  sites: Chaco Canyon includes three sites ( BC 50, Chetro Ketl, and LA  

  17360) and Alkali Ridge include Site 11 and Mummy Cave.  
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No site has been documented with more than one painted plaster layer per structure. The 

plaster layers were usually reddish-brown or white.      

 

Southwestern Mural Decoration of the Pueblo III Period (A.D. 1100-1275)  

Wall decorations during the Pueblo III period were very similar to Pueblo II 

styles, but were more abundant. There are currently 28 known Pueblo III sites with mural 

decorations (Figure 2.2), distributed toward the Colorado River in Arizona to the east, 

and along the Rio Grande to the Upper Gila Region in New Mexico to the south 

(Appendix B). Only one mural painting has been found in the Mimbres area, in the Upper 

Gila region in southwestern New Mexico; Cosgrove (1947:19; see also Smith 1952:19) 

documented an image of a “grotesque black animal” in the ruins of a cliff structure there.   

Although major social, architectural, and technological developments occurred 

during the Pueblo III period in the Southwest, mural motifs and composition did not 

change significantly between the Pueblo II and Pueblo III periods. The primary design 

elements continued to be geometric or abstract shapes, and simple anthropomorphic and 

zoomorphic images. A notable exception was found on the wall of one of the two kivas at 

the Village of Great Kivas, where researchers revealed depictions of possible masked 

figures with headdresses.  

Images of hunched-back flute players, already seen during the Pueblo II period, 

became even more prevalent in the Pueblo III period (Figure 2.3). For example,  
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Figure 2.2: Map of the American Southwest, showing known Pueblo III sites with  

  mural images (drawing by the author). Some of the ▲include several  

  sites: Mesa Verde includes six sites and Chaco Canyon seven sites.
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Figure 2.3: Map of the American Southwest, showing known Pueblo II and Pueblo III 

  sites with mural images of the hunched-back flute player (drawing by the  

  author). 
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it was found at a Pueblo II site, LA 17360, in the Chaco District (Brody 1991:63). Similar 

depictions of flute players have been found at Pueblo III sites such as Sandal Cliff House 

in Mancos Canyon (Jackson 1947:217; Smith 1952:63), BC 51 in Canyon de Chelly 

(Kluckhohn 1939), and New Fire House in Mesa Verde (Fewkes 1916:107-108). The 

image of the flute player is also abundant in rock art and encompasses many forms and 

variations, as described in Malotki (2000). Malotki (2000:6) shows the distribution of 

more than 175 rock art sites dating from the eleventh to the fourteenth century A.D., with 

various images of the flute player. Its imagery is often misinterpreted as the hunched-

back Hopi Katsina Kookopölö (Fewkes 1985:86-87), a representation of a dipterous 

insect thought to have been introduced by the Asa Clan (Fewkes 1985:87). Malotki 

(2000) argues that, based on Hopi oral history, the Katsina Kookopölö was never 

associated with a flute. The anglicized name “Kokopelli” describing the flute player is a 

linguistic misunderstanding, and the connection between the two distinct figures is due to 

acculturation processes, not traditional knowledge (Malotki 2000: 25). The disassociation 

of the rock art symbol from the Hopi Katsina is necessary (Malotki 2000:ix).  

Another common wall decoration in the prehistoric Southwest is the dado, the 

horizontal division of a wall into two colors, usually red on the bottom and white on the 

top, with red triangles reaching from the red area into the white area (Figure 2.4). Dados 

have been found at the Moon House Rock Shelter in the San Juan region in southeastern 

Utah (Brody 1991:Plate 10), Cerrito in northwestern New Mexico (Hibben 1938), 
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Figure 2.4: Example of a “Dado” (drawing by the author).   
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Figure 2.5: Map of the American Southwest, showing distribution of the mural  

  decoration “dado” (drawing by the author). 

  ▲ Pueblo II sites 

  ▲ Pueblo III sites 
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and the Mesa Verde region in southwestern Colorado, including Step House (Smith 

1952:61), New Fire House (Fewkes 1916:107-108, Plate7, Figure 2), and Cliff Palace 

(Dunn 1968:Figure 27). While other images were apparently evenly distributed across the 

Southwest, dados seem to have been concentrated in the Four Corners (Figure 2.5); the 

Mesa Verde area in southwestern Colorado (Smith 1952:62-63), the San Juan river region 

in southeastern Utah (Brody 1991:Plate 10), and the Cerrito group in northwestern New 

Mexico (Hibben 1938). The Pueblo II sites with dados Salmon Ruin (Brody 1991:65) in 

northeastern New Mexico, Eagle Nest House in the Mesa Verde region (Jackson 1875), 

and LA 17360 in the Chaco region (Brody 1991:65) are located in the same area.  

   

Southwestern Mural Decorations of the Pueblo IV Period (A.D. 1275-1600)  

Major population shifts occurred during the Pueblo IV period, with concurrent 

demographic changes that resulted in aggregated communities. With this change the 

center of the wall decoration region also shifted (Figure 2.6), now coalescing around the 

Upper Rio Grande region in New Mexico and the Jeddito Valley in northeastern Arizona, 

with a few outliers in the Sierra Anchas, Jornada-Mogollon, Fox Place and Hot Well. To 

date, 27 Pueblo IV sites with wall decorations have been found (Appendix C).  

Pueblo IV images fall into two stylistic subcategories: 1) images similar to Pueblo 

II and Pueblo III paintings, including the two Jornada-Mogollon sites, the Sierra Ancha 

region, Atsinna and Pa-ako; and 2) images with elaborate depictions of masks and 

mystical and realistic events, including Awatovi, Kawaika-a, Pottery Mound, Kuaua,  
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Figure 2.6: Map of the American Southwest, showing known Pueblo IV sites with mural 

                   images (drawing by the author).
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Homol’ovi I, and Homol’ovi II. Although there are not many such intricate images found 

at Homol’ovi I and Homol’ovi II, the few found are stylistically similar to the numerous 

images found at the other sites.   

 

Pueblo IV Sites with Images Similar to Those from Previous Periods  

The 21 Pueblo IV sites with simple, geometric, zoomorphic, or anthropomorphic 

mural images vary widely in age, size, and location, although, except sites in the Sierra 

Anchas, Arizona, most are in New Mexico along the Rio Grande River.   

Ten of those 21 sites date to the beginning of the Pueblo IV period and were all 

abandoned by A.D. 1350. The other 11 sites were built after the late thirteenth century. 

The latter sites were generally smaller and not aggregated, except of Gran Quivira.  

Abstract and geometric designs painted on the face of a kiva banquette have been 

found and documented from a square structure in Atsinna, New Mexico (Woodbury and 

Woodbury 1956) and from a kiva at Pa-ako. Fragments of geometric designs in yellow, 

black and white painted on three walls of a square kiva have been found and documented 

at Pa-ako (Lambert 1954). Davis (1968) described dots in multiple mineral colors (black, 

yellow and green on white plaster) in a Hot Well structure.   

Jeanςon (1923), Smith (1952) and Brody (1991) documented up to 23 plaster  

layers, some with simple designs, in structures at Po-shu-ouinge in the Chama Valley of 

New Mexico. Another painted plaster layer with minimalist designs is documented form 

Pink Arrow, a site on the Jeddito Mesa in northern Arizona (Smith 1952:82).   
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Several cliff dwellings in canyons of the Sierra Ancha mountains contain wall 

paintings, pictographs, and petroglyphs (Lange 2006:Table 9.4, Table 9.13; Virden-

Lange 2006). Five of the cliff dwellings contain wall paintings, including Canyon Creek 

Ruin, AZ V:2:1 [ASM], three sites in Pueblo Canyon AZ V:1:130 [ASM], AZ V:1:131 

[ASM], AZ V:1:132 [ASM], and Painted Cave, AZ E:7:2. At Canyon Creek Ruin, AZ 

V:2:1 [ASM] (also called AZ C:2:1 [ASM] in Crotty 1995 or GP C:2:8 in Haury 1934), 

Haury  (1934:140) documented sun symbols or spirals painted in white, green, yellow, 

red, and brown on the cliff wall of structure 16B at Canyon Creek Ruin, with handprints 

in green and beige. Haury (1934:15) also discovered colored human and animal figures 

and handprints in earth colors on the cliff wall of Painted Cave. Anthropomorphic figures 

in white paint with a zigzag line and handprints have been found and documented at AZ 

V:1:131 (ASM) in Pueblo Canyon (Haury 1934:Figure 26f; Virden-Lange 2006:Figure 

9.24). 

Depictions of simple zoomorphic images dating to the Pueblo IV period were 

documented at two sites. Two green, horned snakes with black eyes and white outlines 

have been found at Fox Place, on the bank of the Rio Hondo in New Mexico (Schaafsma 

and Wiseman 1992). The image of a yellow mountain lion outlined in black has been 

found on the wall of a ritual structure at Otowi, on the Pajarito Plateau of New Mexico 

(Brody 1991:100-101; Tichy 1947).   

Rain symbols, clouds, and rainbows painted on the floor of two prehistoric round 

kivas have been found at Picuris, an ancestral and modern Tiwa pueblo in New Mexico 

(Brown 1979). Round symbolic images, possibly sun symbols or shields, have been 
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found at Pueblo del Encierro in New Mexico (Brody 1991:103; Schaafsma 1965). The 

only example of Katsina-like mask images have been found in a room with mealing bins 

in Cliff House, also called Tyuonyi, at Rito de los Frijoles (Hewett 1909:451, 455). 

Gran Quivira is an interesting site in its wall decoration. Mural paintings have 

been found in three kivas and seven habitational structures (Brody 1991:108-109; Hays 

1981; Peckham 1981; Vivian 1964). Mural images, although not quite as elaborate as 

those documented from the six sites described below, show other characteristics 

otherwise not found in sites with less elaborate mural images. At Gran Quivira, up to 31 

consecutive plaster layers were documented, with 22 painted images on superimposed 

plaster layers. The murals found in the round kivas are earlier than the murals found in 

the square habitational rooms; the images on the two structure types exhibit different 

styles (Adams 1991:36). Spanish documents indicate a presence of the katsina cult at 

Gran Quivira (Adams 1991:36).  

In the other structures described above, only one or two plaster layer per structure 

have generally been documented except Po-shu –ouinge, where 23 plaster layers with 

seven of those decorated have been documented (Brody 1991:87; Jeançon 1923).   

 

Pueblo IV Sites with Elaborate Mural Paintings 

All six sites with elaborate images occurred in aggregated villages with more than 

500 rooms and multiple kivas in plazas, constructed during or after the late thirteenth 

century. Awat’ovi, Kawayka’a, Homol’ovi I and Homol’ovi II are ancestral Hopi sites 

near the Hopi Mesas, cited in Hopi oral traditions or historical documents. Kuaua and 
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Pottery Mound are west of the Rio Grande and south of present-day Albuquerque, New 

Mexico. The walls of the structures at the sites had more intensely prepared plaster with 

more superimposed plaster layers than found in the other Pueblo IV sites. Despite their 

stylistic differences the images had more pronounced outlines and were painted with a 

wider variety of colors. 

Smith (1952) found and documented 245 individual murals on multiple plaster 

layers in 18 kivas at Awat’ovi and Kawayka’a on Antelope Mesa in northern Arizona. 

The ruins at Awatovi cover 23 acres, with an occupational period of some 450 years, 

from the Pueblo III period to its final destruction in the winter of 1700-1701 (Smith 

1952:x; 1971:7). Smith (1952) divides the imagery into four layout groups and seven 

subgroups, which can be relatively dated, with the oldest being Layout Group I. One of 

the main differences between Layout groups I and II is the presence of weapons and 

defense paraphernalia in Layout group II (Smith 1952:141). Layout Group III is divided 

into three subgroups. Subgroup I is defined by a lack of symmetry and an overall pattern 

of straight lines or bands at the lower section of the images. Subgroup II is “much more 

intricate and sophisticated” (Smith 1952:143) than the subgroup I and shows a high 

number of Sikyatki Polychrome pottery, none of which design have been found as actual 

pots. Subgroup III is defined by a “highly stylized central motive” (Smith 1952:144). 

Layout Group IV is the ”simplest and stylistically the most elementary” of all the groups 

(Smith 1952:145) and it is divided into two subgroups. Smith (1952) also provides a 

detailed analysis of all depicted images and their ceremonial significance.  
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At Pottery Mound, on the west side of the Rio Puerco river, southwest of 

Albuquerque, 800 images have been found in 15 kivas (Hibben 1975). All the structural 

walls excavated had between four and 38 plaster layers; kivas 2, 7, 8, and 9 had the most 

mural decorations (Schaafsma 2000:73). Analysis of ceramics found at Pottery Mound 

suggests a cultural association with the southern Tiwa.   

Located along the Rio Grande in Coronado State Park 22.5 kilometer south of 

Albuquerque, Kuaua was occupied between approximately A.D. 1300 and 1600. 

Keresans and Southern Tiwa claim to be descended from Kuaua’s original inhabitants 

(Dutton 1963; Schaafsma 1980:100). The 95 mural images found at Kuaua were in kiva 

III, on 17 painted layers alternating with 85 plaster layers. The designs and motives are 

generally similar to those at Awat’ovi and Kawayka’a, except all but one 

anthropomorphic figure are drawn full face at Kuaua (Smith 1952:150), whereas at 

Jeddito many are shown in profile. At Kuaua, images resembling Layout Groups III and 

IV of Awat’ovi and Kawayka’a are missing, and most images resemble characteristics 

similar to Layout Group II of the Jeddito sites. Kiva III at Kuaua has been reconstructed 

and is now accessible to the public. Another kiva contained signs of painted plaster, but 

the plaster had deteriorated to the point that the images were indistinct and unsalvageable 

(Bliss 1948:218-223).   

The wall decoration at Homol’ovi is discussed in detail in Chapter 4; however, in 

summary, three kivas at Homol’ovi II (Adams 2002:161; Pond 1966) with mural 

paintings have been found in addition to one structure with plaster containing incisings. 

At Homol’ovi I, one kiva with elaborate mural images and 49 superimposed plaster 
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layers were found, as was one structure with incised plaster. The mural images show 

similarities to those found at Awat’ovi and Kawayka’a. 

Despite differences in motif choice, the elaborate images found in the disussed 

above sites had common characteristics, including strong outlines and pure, intense 

colors. They were two-dimensional, without signs of depth, and lacked shadows or light 

effects. The motifs can be subdivided into six major groups (Theisen 1995a:70). The first 

group includes anthropomorphic images elaborated with clothing and jewelry (Hibben 

1975:78-93, 118-126; Smith 1952:120-124). Group 2 are depictions of zoomorphic 

images, such as birds, insects, mammals, or fish (Hibben 1975:93-102, 115-117; Smith 

1952:124-128; 172-223; 1990:131-154). Group 3 includes the depiction of ceramics 

(Smith 1952:134, 249-260; 1990:155-176), and Group 4 consists of symbols representing 

water and fauna (Hibben 1975:134-137; Smith 1952:132-134, 244-248). Group 5 

contains ritual paraphernalia, such as “tiponis” (fetishes), “pahos” (prayer sticks), or 

masks (Cole 1990:48; Hibben 1975:102-105; Smith 1952:131, 189-200, 293), and finally 

Group 6 includes shields and medallions (Cole 1990:147; Hibben 1975:74-77; Schaafsma 

1965:12-14; Smith 1952:129).   

Another interesting aspect of the division of mural decorations shown above is the 

quantity of superimposed plaster layers, painted and unpainted, within the described 

structures and sites. At sites with less elaborate mural paintings, the number of plaster 

layers generally does not exceed two, while the number of plaster layers in the six sites 

with elaborate mural images is never less than 21 superimposed plaster layers. For 

example, at Awat’ovi (Smith 1952) and Pottery Mound (Hibben 1975) over 100 
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superimposed layers have been documented. This phenomenon is discussed further in 

Chapter. 

 

PUBELO IV AGGREGATION 

The description of the history of wall decoration in the American Southwest 

shows a clear change in imagery during the Pueblo IV period. This change must be 

brought into a broader perspective by comparing it with the general demographic and 

social developments during this time. Throughout the Southwest, archaeological data 

show a significant shift in settlement area, size, and composition, especially demographic 

changes dating between A.D. 1275 and 1350, followed by social restructuring between 

A.D. 1325 and1400. The hypotheses, as described previously, is that mural decorations 

are not only part of the social changes identified during the Pueblo IV period, but also an 

active component in its development. It is implied, as discussed here, that changes in 

social, political, and religious organization require a redistribution of social power. The 

term social power has been variously defined as: 1) the ability to structure the actions of 

others (Giddens 1984:283); 2) to gain access or benefits of social actions (DeMarrais et 

al. 1996:15); 3) differences in social power correspond to status differences (Sassaman 

2000:150); and 4) the “ability of actors to pursue goals by acquiring resources” (Nielsen 

1995:49).  

 In the remainder of this chapter, the demographic and resulting social changes are 

discussed, with a focus on the development of the Katsina Cult and the Homol’ovi 

cluster, the primary target of this study. First, demographic and social changes during the 



 59 

Pueblo IV period must be outlined, and some of the various previous models for the shift 

in social power within the newly founded settlement clusters, especially the development 

of the katsina cult (Adams 1991), and presented. The second undertaking is to correlate 

the changes in mural imagery and plaster use with the defined social changes during this 

time period.   

During the Pueblo IV period, massive migrations changed the demography of the 

Southwest from pre A.D. 1325, small scattered settlements with average of 10-50 

structures, to post A.D. 1350, large settlements with up to 1000+ rooms organized into 

settlement clusters (Adams 2002; Adams and Duff 2004). Therefore, each settlement 

cluster has a unique history, and no single theoretical framework can explain the 

extensive variability among them (Adams 2002:169). Thus, migration and aggregation in 

the Southwest in general will only be introduced here, followed by a more detailed 

discussion of the settlement cluster at Homol’ovi, with its migration pattern and social 

organization.  

 

Migration  

The study of migration is important for research on prehistoric demography and 

population studies, although it is difficult to study archaeologically (Anthony 1990:895). 

Anthony (1990) proposed the study of migration in terms of structured or patterned 

human behavior, to recognize its role in culture change. To identify the structure of 

migration, Anthony (1990:899-905) suggests studying the following conditions. The 

conditions favoring migration are divided into negative, or push factors, and positive, or 
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pull, factors. Those factors include information, including ideas about potential 

destinations (Anthony 1990:899). Anthony (1990) further defines push factors as 

primarily economic, in relation to better conditions in a potential destination. The 

environment, as Dean et al. (1985) describe, can be seen as either a push or a pull factor. 

Anthony (1990:901-905) divides migration into short and long distance migrations, 

defining migrations within a local area and those across ecological and cultural 

boundaries. Migration patterns can include leapfrogging, migration streams, and return 

migrations. Anthony’s (1990) model is supported by examples from eastern Europe. In 

contrast, Bernardini (2005b:160) believes prehistoric Southwestern population migrated 

in uncoordinated, unsynchronized movements of relatively small, independent social 

groups. As seen in the following example of migration in the Middle Little Colorado 

River Valley, the idea of a patterned migration seems to be more plausible.    

Recent studies about migration in the Southwest have examined the origins of the 

migrating populations (Bernardini 2005b; Lyons 2001; 2003); reasons for migration 

(Cordell 1984; Dean et al. 1985; Duff 1998; Haas and Craemer 1993; LeBlanc 1998, 

1999, 2000; Wilcox and Haas 1994); migration routes and group sizes (Bernardini 2005b; 

Lyons 2001, 2003); composition and social identity of populations living in aggregated 

villages (Bernardini 2005b; Kolb and Snead 1997); and intra- and inter-village political 

organization (Adams 1991; 1998), and the formation and organization of a settlement 

cluster (Adams 2002; Adams and Duff 2004; LeBlanc 1998, 1999; Upham 1982).  

 Studies of migration routes have recently been reevaluated. For decades, 

archaeologists postulated singular migration events, such as a “site-unit intrusion” from 
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distant areas, as the reason for distinct, nonlocal material cultures suddenly appearing in 

the archaeological record in new areas (Bernardini 2005b:14). Recently, however, 

researchers have shown that such single migration events were rare; more likely, 

migration occurred through “incremental movement of smaller groups of immigrants who 

did not express their identity in overt material culture at their destinations” (Bernardini 

2005b:14; see also Duff 1998; Lipe 1995). Although entire Southwestern settlements or 

regions were commonly abandoned by their inhabitants (Cameron 1995; LeBlanc 

1999:278), the migration units were probably not whole settlements, or even whole clans, 

moving to new regions, but rather small, sub-lineage groups who moved gradually, over 

long periods of time. This conclusion is based on comparative analysis of clan symbols 

identified in rock art and on neutron activation analysis of ceramics (Bernardini 2005a; 

2005b). 

  

Migration Pattern from Homol’ovi 

Occupation at Homol’ovi can be divided into three major periods subdivided into 

two phases each (Lange 1998). The Early Period (A.D. 620-890) includes the Lino phase 

(A.D. 620-780) and the Kana’a phase (A.D. 820-890). The Middle period (A.D. 1000-

1125) is subdivided into the Black Mesa phase (A.D. 1000-1025) and the Walnut phase 

(A.D. 1120-1225). Finally, the Late period (A.D. 1260-1400) is subdivided into the 

Tuwiuca phase (A.D. 1260-1330) and the Homol’ovi phase (A.D. 1330-1400). There is 

no archaeological evidence for overlapping occupation during the different periods at 

Homol’ovi (Adams 1998:55; 2002:88); rather the area was vacant in the mid twelfth 
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century A.D. (Adams 2002:90). The seven main sites in the Homol’ovi cluster are all 

from the Late period. The founding phase of the Homol’ovi cluster is during the Tuwiuca 

phase and includes Homol’ovi IV; the medium and large villages of the cluster date to the 

later, post-A.D. 1330, Homol’ovi phase and contain the two sites with mural decorations. 

Homol’ovi I, in particular, increased in size from approximately 400 structures in its 

founding period around A.D. 1300, to about 1,100 structures in A.D. 1400. In contrast, 

Homol’ovi II only increased in size from roughly 1,000 structures during its founding 

phase in A.D. 1350 to about 1100 structures in A.D. 1400 (Adams 2002:98). 

The migration of the Homol’ovi population has been studied extensively by 

Lyons (2001; 2003). His study is based primarily on a compositional ceramic analysis 

using instrumental neutron activation of 428 ceramic vessels and clays, a typological 

analysis of 1,135 whole vessels, and a stylistic analysis of 400 bowls. These results were 

compared with, and then supported by a study of ritual architecture and its stylistic 

origins. Lyons (2001; 2003) research demonstrates that, as documented in oral histories 

and by various researchers (Courlander 1987:72-78; Fewkes 1900:596-603; Hantman 

1982:102-112; Mindeleff 1891:29; Voth 1905a:47; Walker 1996:14), not only did people 

from Homol’ovi settle in various Hopi villages, the inhabitants of Homol’ovi came from 

the Hopi Mesas. The ceramic compositional analysis demonstrated a local production of 

Winslow Orange Ware, with circulation beyond the production zone (Lyons 2001:611). 

The shapes and decorative patterns on the vessels indicate a Hopi origin for the 

inhabitants of Homol’ovi. Architectural evidence, Kayenta and Tusayan Kiva styles, 
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further supports this ancestral Hopi migration from the north. This evidence was also 

supported by the analysis of Hopi oral histories (Lyons 2001; 2003).   

 The area around Homol’ovi was clearly a pull factor during certain times, 

providing an irrigable floodplain that was apparently used for agricultural production, 

especially cotton, which was harvested in surplus (Adams 1998:56-57). The area was 

finally abandoned when increasing flood events made agriculture an unstable resource, an 

event that, according to Anthony (1990), can be seen as a push factor. 

  

Settlement Clusters   

 The new aggregated villages were often organized into settlement clusters of 

more than two interacting villages or communities, with overlapping occupational 

periods, and up to 3,000 inhabitants per cluster (Adams 2002:14). These clusters have 

been found in every core area of the late Pueblo IV Southwest (Adams and Duff 2004). 

Adams and Duff (2004) collected theories of political organization within settlement 

clusters from 15 authors, covering several settlement clusters in Arizona and New 

Mexico, including modern Hopi settlements. Models of internal organization vary 

widely. Some theorize egalitarian confederacies (Lightfood 1984; Upham 1982); others 

alliances for common defense (LeBlanc 1998; 1999); or even groups composed of 

relatively autonomous villages (Upham 1990).  

 The causes of settlement clustering and population restructuring are theorized in 

many different ways. Upham (1982; see also Duff 2004:75) has defined settlement 

clusters as politically united villages acting in concert to manage local and extralocal 
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affairs, with residential elites managing formal alliances among regions. LeBlanc 

(2000:46; see also Duff 2004:75) has argued that the entire Southwest was engulfed in 

warfare during the Pueblo IV perriod, and the strife drove the smaller villages toward 

consolidation for protection. Adams (1991) identified signs that the Katsina cult 

developed to facilitate the integration of newly nucleated populations composed of 

groups from divergent backgrounds.  

Adams et al. (2004) focus their research on the comparison of prehistoric 

settlement clusters with modern Hopi settlement, defining different types and roles of 

individual settlements within a cluster. They argue that villages within settlement clusters 

were previously identified as autonomous entities, with an underemphasis on intervillage 

relations (Adams et al. 2004:129). They compare the prehistoric settlements to modern 

and historic Hopi settlements, which consist of “mother villages, satellite villages, 

“colony villages, and guard villages”, all with distinct roles in the intervillage relations. 

For example, specific ceremonies are only held in specific village types, such as the 

Wuwutsim ceremony, which can be only performed within the mother village. Crown 

(1994; see also Duff 2004:75) identified a Southwestern cult, a religious ideology based 

on fertility and weather control found throughout the western Pueblo area, as a similar 

adaptation, designed to minimize cultural differences and maximize cohesion among 

newly cohabitating villagers. At Homol’ovi individual villages seem to have social 

autonomy with a unique history and material culture; however, their social framework 

extended beyond the single village (Adams 2002:170), such as cooperation in sharing 

water (Adams 2002:178).   
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SCALAR STRESS AND SOCIAL POWER  

Fashioning a new social organization was essential given the new aggregated 

communities probably included small kin-based communities with potentially competing 

kin groups (Adams 2002:87). In view of this new concept of identity and the flexible 

pattern of migration, it is surprising to find manifold theories on how societies in the 

aggregated villages of the fourteenth century were organized.     

To understand aggregation is to understand social power and the definition of 

social power and the theories surrounding it, are varied (Adams 2002:99). Until 1980, the 

ancestral Pueblo societies were modeled as egalitarian, following ethnographic models 

(Dozier 1970; Eggan 1950). These models are seen as inappropriate today for their 

assumption of a direct historical continuity between past and modern Pueblo (Adams 

2002:103; Upham 1982) and because even modern Hopi society is not as egalitarian as 

previously assumed (Adams 2002:104; Levy 1992; Whiteley 1985, 1986, 1988). Schlegel 

(1992), for example, defined prehistoric Hopi political and social systems as an “internal 

frontier” after Kopytoff (1987), who used the word “frontier” as in how small-scale 

African societies within one territory adapted when a frontier becomes a staging area for 

small-scale independent communities.  

Recent discussions about Pueblo IV social changes, especially the consolidation 

of social power, have introduced alternative, multiple trajectory models for interpreting 

social relations within middle-range societies, considering politics, economics, kinship 

and ritual (Mills 2000:3). Recent publications have proposed a variety of interpretations 

of the social relations that arise from scalar stress. Scalar stress is a term defined by 
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Johnson (1982, 1989) and adopted by Adams (2002:100) to express aggregation. Johnson 

(1982; 1989) has identified two forms of scalar stress related to aggregation; sequential 

hierarchy and simultaneous hierarchy. Sequential hierarchy is found with temporary 

aggregation, when groups come together for a specific event, such as exchanging 

marriage partners or for ritual feasts. Simultaneous hierarchy is found when temporary 

leadership changes become permanent. Aggregation during the Pueblo IV period can be 

seen as a permanent aggregation, during which leadership changes from temporary to 

permanent, with a need for stability (Admas 2002:100).  

 Feinman’s (2000) dual-processual model postulates two coexisting leadership 

strategies: corporate and network based. These modes can occur at all levels of social 

complexity and are not mutually exclusive, although one tends to dominate the other. In a 

corporate strategy, power is derived from a local group, individual prestige is de-

emphasized, and authority is legitimized ecumenically. That is, membership in the group 

is more important than personal status distinctions (Mills 2000:10). Knowledge held by 

authorities and not by the general public underpins authority, while lineage organization 

underpins the distribution of labor. In societies dominated by the corporate model, the 

architecture is also communal. Feinman (2000:217) has argued that late prehistoric and 

historic Pueblo societies were corporately organized hierarchical societies. 

Potter and Perry (2000) introduced the concept of power as a productive force. 

They argued that individuals who control and perform rituals within a society 

simultaneously dispense power and establish social hierarchy (Potter and Perry 2000:60). 

This power is monopolized, because access to ceremonial knowledge, objects, and places 



 67 

is restricted to initiates (Potter and Perry 2000:62). They also identified four aspects of 

ritual performance that enhance and reinforce the inherent hierarchy entailed by limited 

control of rituals and ritual knowledge: 1) messages about hierarchy are communicated 

through ritual; 2) rituals reinforce the authority of those who conduct them; 3) rituals 

contain ideological aspects under the control of the authorities; and 4) rituals give the 

authorities a forum to express, and subsequently undermine possible resistance to the 

dominant social structure (Potter and Perry 2000:64). Potter and Perry (2000:67) found 

evidence to support their theory in the demographic changes that occurred during the 

Pueblo IV period in the American Southwest. As the population reorganized into 

nucleated, plaza-oriented settlements, ritual practices also changed. The construction of 

large, formal kivas as the dominant communal ritual space likely coincided with the 

development and widespread adoption of new religious rituals such as the Katsina 

religion (Adams 1991). The new focus on public ritual was accompanied by new ceramic 

styles, more elaborate mural decoration, and newly restricted access to some elements of 

ritual behavior (Potter and Perry 2000:69), as evidenced by the dramatic increase in the 

ratio of habitational to ritual structures (Steward 1937). Potter and Perry (2000:75) 

concluded that, under certain conditions, especially social and economic insecurity, ritual 

knowledge as a power resource may be more effectively monopolized and controlled than 

economic resources. Ritual power is also an especially effective foundation for 

leadership, because rituals mediate group inclusion and exclusion processes (Potter and 

Perry 2000:76).  
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The current study is based on the assumption that, as population size increased in 

aggregated villages, information flow within the communities declined, because it 

became increasingly difficult to reach all members quickly with new information. This 

phenomenon, scalar stress, was probably present in the social organization of aggregated 

Pueblo IV villages with heterogeneous populations, where the variety of cultural 

influences would have compounded communication difficulties wrought by the large size 

of the new villages. Scalar stress requires compensatory shifts in social power, and, as 

mentioned above, social power can be identified in the archaeological record because 

“exercising social power has material consequences” (Walker and Schiffer 2006:84). 

Adams (1996b:4) proposed that the markers of social power can be identified in the 

archaeological record through the following four dimensions: scale, differentiation, 

integration, and intensity, while Walker and Schiffer (2006:67) focus is on the materiality 

of social power, specifically, the traces left on walls in relation to people-artifact 

interaction that comprises activities. Both methods are discussed further in subsequent 

chapters. 

Cross-cultural studies have linked shifts in social power arrangements with 

increased settlement size and attempts to deal with scalar stress (Adams and Walker 

1994:1; Adler 1989; Johnson 1982, 1989). For example, Adler (1989) compared 28 non-

stratified societies (North America, n=7; South America, n=8; New Guinea/Oceania, 

n=10; Africa, n=3) from the Human Relations Area Files (HRAF) in terms of the 

presence, size, and use of integrative facilities. These societies were all middle range and 

at least partially sedentary, with reliable population estimates. Adler (1989:40) 
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discovered that community size did not determine the presence of integrative facilities; 

instead high-level integrative facilities were used more for ritual than for non-ritual 

activities. Adler (1989:39) concluded that population increases reduced effective 

information flow through the social system, causing scalar stress, but integrative facilities 

helped promote information exchange and decision-making. In the Southwest these 

integrative facilities were public plazas used for public ceremonies, as well as kivas used 

for more restricted ceremonies and the gathering of fraternities.    

 

THE KATSINA CULT 

Mask and katsina iconography were increasingly emphasized during the late 

1300s in the Southwest. Such images were depicted not only on rock art (Schaafsma 

1980, 2000) and mural paintings (Brody 1991; Smith 1952; Theisen 1995a, 1995b), but 

also on pottery (Adams 1991) and textiles. Arguably, masks are an ancient art form, and 

therefore cannot be definitively correlated with the development of the katsina cult 

(Crotty 1995:332-351). However, as the cult developed, the emphasis on masked imagery 

intensified. Intensified katsina iconography coincided with the population movements 

and settlement pattern changes outlined above, and the theory of a direct link between the 

prevalence of mask depictions and katsina cult development is widely accepted (Adams 

1991; Schaafsma 1980, 2000; Schaafsma and Schaafsma 1974).  

The katsina cult or religion offered Pueblo IV societies a way to include all 

members of the community in a ritual organization, while reserving sacred knowledge 

and performance to a small group of leaders, thereby creating two dimensions of social 
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power: integration and differentiation (Adams 1991; 2002:110). The double role of the 

katsina cult, inclusive and exclusive, allowed reorganization of previously competing 

lineages and small groups into large new units (aggregated villages) through the 

controlled distribution of social power.   

The katsina cult and the integrative function of large, formalized, enclosed plazas 

is similar to the universal aspect of village membership in the katsina society among 

modern western Pueblos (Adams 1991:6). Open public plazas served as inclusive 

structures and includes the public part of the cult, while kivas and non-kiva ritual 

structures served as exclusive systems, creating a vertical differentiation (Adams 

2002:110), including the private aspect of the cult such as initiation rites. The katsina cult 

ritually binds “the members of a community, many of whom were immigrants from 

divergent social and political backgrounds. Its usefulness to leaders and the ease with 

which it could be symbolized made the cult appealing to Pueblo communities” (Adams 

1991:185-186).  

Adams (1991:13) pointed out the differences in the Katsina Cult practiced today 

between eastern and western Pueblos. In the western Pueblo societies, the Katsina Cult is 

universal and serves to cement divergent elements of the culture together. It is a 

cooperation and sharing of clans (Adams 1991:13). In contrast, eastern Pueblo societies, 

such as the Keresan, Tewa, and Jemez, all male members are requirted to be members of 

the Kiva group, the rituals are less pervasive, probably because the moiety division, 

absent in western Pueblos, is the integrative facility (Adams 1991:14).   
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The origin and even the existence of the katsina cult have been and still are 

controversial. Researchers in the 1930s argued that the cult developed autochthonously in 

the Southwest and/or was influenced by Catholic rites (Beals 1932; Parsons 1930; White 

1934). However, the discovery of prehistoric mural paintings with depictions of masks 

and other religious paraphernalia proved that the katsina cult developed before European 

contact (Crotty 1987:1). Other authors have discussed a possible Mesoamerican 

influence. This hypothesis was introduced by Fewkes (1895) and continued by Beals 

(1943a, 1943b). Both identified similarities between katsina icons and Tlaloc, a rain deity 

found in Mesoamerican murals, and other corresponding motifs such as depictions of the 

plumed serpent.   

More recently, scholars have suggested the cult expanded from the southeast to 

the northwest of the southwestern United States, based on similar depictions of masks at 

Jornada-Mogollon and mural images at Kuaua (Schaaafsma and Schaafsma 1974). 

However, this hypothesis has been rejected based on dating of mural images. During the 

Pueblo II, Pueblo III, and Pueblo IV periods, as seen in Figures 2.1, 2.2, and 2.6, mural 

image motifs spread from the northwest to the south and east. Further, architectural 

changes and the elaboration of mural images occurred gradually and continuously, not 

suddenly.   

 At Homol’ovi, the Katsina Cult seems to have been introduced with the 

establishment of Homol’ovi II in A.D. 1350. Archaeological evidence indicates the new 

cult was not forced upon the people, but rather enhanced the newly created sodalities 

developed or redefined during the Tuwiuca phase (Adams 2002:156). The new cult, as 
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described above, involved all members of the village (Adams 2002:156). The Katsina 

Cult became integrated into the culture and there are significant recognizable changes in 

the material remains, which are archaeologically identifiable (Adams 1991: 17). 

 

The Significance of Mural Paintings  

Mural paintings played an important role in the original expression and 

development of the katsina cult. During the early 1300s at the beginning of the Pueblo IV 

period (A.D. 1300-1600), mural images were stylistically similar to those painted during 

the previous periods, as seen at Atsinna (Woodburry and Woodburry 1956), Fox Place 

(Schaafsma and Wiseman 1992), Hot Well (Davis 1968), Sierra Ancha (Haury 1934; 

Lange 2006), and Pa-ako (Lambert 1954). However, after A.D. 1350, mural images with 

detailed depictions of masks, pottery designs, and daily and ritual life appeared. This 

significant stylistic change can be linked to the development of the katsina cult (Adams 

1991:17).    

Crotty (1995:xvii) has argued there is not enough evidence to connect the 

florescence of mural images with the development of the katsina cult and that the style 

and content of the murals and related art showed no evidence of a sudden change after 

A.D. 1300. Crotty (1995:8) has instead proposed that the florescence of mural art was 

caused by a mixing of different cultural elements at the end of the 1200s, with “no single 

dominant influence… reflecting the differing and ever-changing artistic, religious, and 

social traditions of the communities in which it was practiced”. She emphasized 

differences in design and motifs, contradicting the theory of a common ritual background. 
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Crotty’s views notwithstanding, there are many important similarities evident in mural 

images created after A.D. 1350. Abstract and geometric designs changed to elaborate and 

newly realistic depictions of ritual and daily life. Although different regions emphasized 

different images, they shared two-dimensionality with no indication of depth, pronounced 

outlines, vibrant and diverse color palettes, and the absence of shadow and light.    

Crotty (1987:6) has also argued that the katsina cult was primarily expressed 

through large ritual architectural structures and less through mural images, which tend to 

be found in smaller structures. Large, public rituals, however, were only part of the new 

religious structure, reflecting its integrative role, as discussed above. The strongly 

differentiated role of small ritual structures, as evidenced by ritual features, such as 

benches, sipapus, loom holes, niches, or mural decorations, were also part of the 

development of the cult, reflecting the exclusive aspect of the cult through images 

accessible only to initiates (Theisen 1995a:97; 1995b:11).  

Architecturally, public spaces and rectangular kivas were both built in larger 

numbers during the establishment of the katsina cult after 1350. To date, 77.42 percent of 

mural paintings have been found within rectangular kivas, and images depicting masks 

are found only in rectangular kivas (Theisen 1995a:10; Adams 1991:31). Abstract and 

geometric designs such as water and sun-symbols comprising less than one-quarter of 

kiva paintings, are commonly found in round, pre-Pueblo IV kivas.  

Adams (1991:23-77) has divided the distribution of the katsina cult into seven 

geographical regions based on the appearance of Katsina mask iconography on various 

media and divided according to natural, cultural, and archaeological boundaries. 
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Although the mural images are not direct proof of the existence of the katsina cult, no 

mural images have yet been found outside the katsina cult regions. Beyond the specific 

katsina cult, the presence of mural paintings within ritual structures supports the theory 

that inclusive-exclusive ritual systems were a power resource (Adler 1989), because 

restricted access to structures with mural paintings - limited to clan or society 

membership - also restricted access to the content of the mural paintings.  

Beyond architectural location, the continuous plastering over of mural paintings 

after ceremonial “use” and the renewal of paintings with different images for other 

ceremonies also points toward their role in the establishment and maintenance of a new 

social order (Smith 1952; Stephen 1936:134, 155, 202, 210, 875). It is ethnographically 

known that members of certain societies inhibit certain knowledge about distinct rituals 

that are documented in the mural paintings (Eggan 1950; Schlegel 1992; Titiev 1944). 

This re-plastering makes the image invisible for any future visitors or other groups using 

the same structure (Meyers 2000). As Potter and Perry (2000) have suggested, the 

performance and control of rituals, including ritualistic images, can be a power resource; 

messages can be communicated to exclude non-members of the society.  

 

SUMMARY AND CONCLUSION 

Dramatic social and demographic changes during the fourteenth century in the 

North American Southwest included new settlement patterns, architecture, pottery design 

and wall-decorating behavior. The establishment of heterogeneous aggregated villages 

and settlements required new social organizations, and consequent social power shifts 
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were rendered concretely in the establishment of the katsina cult. The katsina cult was an 

integrative social organization with vertical and horizontal differentiation used to 

legitimate the social power elite within the society. By analyzing mural images in light of 

Pueblo IV sociopolitical changes, this dissertation shows how mural decoration reflected 

those sociopolitical changes using the receiver-based communicative theory as outlined 

in Chapter 3. 
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CHAPTER 3:  

A BEHAVIORAL THEORY OF MEANING  

 

Wall decorations in the American Southwest show a distinct change in imagery 

and use of plaster during the Pueblo IV period. These transformations are concurrent with 

major demographic and social changes. Archaeological data from throughout the 

Southwest show a significant shift in settlement area, size and composition; these 

demographic changes date between A.D.1275 and 1350 followed by social restructuring 

from A.D. 1325-1400, as described previously. The hypothesis of this research, as 

described in Chapter 1, is that mural decorations not only reflect part of the social 

changes identified during the Pueblo IV period, but they are also an active component in 

its development. It is implied that changes in social, political, and religious organization 

require a redistribution of social power. Thus, the main question is: how is social power 

visible in the archaeological record, and, how can it be defined in material terms. The 

focus of this chapter is on the materiality of social power. Also introduced here is a 

receiver-based behavioral theory of communication as an appropriate conceptual basis for 

examining how sociocultural changes are embedded in mural decoration. This receiver-

oriented approach, inspired by Schiffer and Miller (1999a), emphasizes the receiver’s 

correlons, or the relational knowledge that informs his/her response. This theoretical 

framework provides a way to identify changes in the human communicative system, as 

expressed through the visual characteristics of wall decoration. 
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THE MATERIALITY OF SOCIAL POWER 

The concept of a materiality of social power stems from the notion that behaviors 

cannot be independently defined from artifacts, but rather, that material culture holds 

traces of human behaviors (Walker 1995a:71; 1995b:52). Thus, social power can be 

identified in the archaeological record because “exercising social power has material 

consequences” (Walker and Schiffer 2006:84). Walker and Schiffer (2006:67) focus on 

the materiality of social power, specifically, the traces left in relation to people-artifact 

interaction that comprises activities. The authors introduce the “performance-preference 

matrix” as an analytical tool to compare performance-preferences of relevant groups to 

performance characteristics of given artifacts. They acknowledge that the establishment 

of the performance-preference matrix is based on a “host of inferences”; however, the 

inferences and implications are “replicable-in-principle” in creating an alternative 

performance-preference matrix (Walker and Schiffer 2006:81).  

Behavioral archaeology, the study of “the relationships between human behavior 

and material culture in all times and all places” (Schiffer 1995b:69), emphasizes the 

importance of understanding the formation processes of the archaeological record and the 

various interactions of people and objects (Reid et al. 1975; Schiffer 1976). “When ritual 

behaviors are methodologically separated from belief, it becomes possible to recognize 

them as material actions that, like all human activities, involve the acquisition, use, 

control, and discard of artifacts” (Walker 1995b:71). By documenting those traces, 

scholars can reconstruct life histories of artifacts, including when and how they were 
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manufactured or procured, used, maintained, reused, and discarded (Schiffer 1988:13-15; 

1995a:25-34).  

Changes in social power in prehistoric societies can be identified archaeologically 

through evidence of changes in ritual behavior, because social power is deeply rooted in 

ritual, and rituals are behavioral processes manifest in the material world (Walker 1995b). 

Ritual artifacts can be distinguished from non-ritual artifacts by tracing the life histories 

of objects, including their procurement, use, and discard (Adams and Walker 1994; 

Kopytoff 1986; Walker 1995a; Walker et al. 2000). Social power affects the life histories 

of artifacts, architecture, and the people who use artifacts within structures (Adams and 

Walker 1994:9). Life history theory is, therefore, an essential methodological tool in 

reconstructing prehistoric social power relationships.  

 

LIFE HISTORIES OF ARTIFACTS 

Life history theory requires an examination of four dimensions for each excavated 

object and building: physical properties, frequency, association and place in space 

(Walker 1995b:64). For example, during the Pueblo IV period, people in the aggregated 

villages constructed more integrative structures, such as kivas; these new kivas were 

more formal than those built prior to aggregation. Also at this same time, everyday 

artifacts, such as pueblo dwelling structures or manos, became more singularized (Adams 

and Walker 1994:10). This aspect is discussed further in Chapter 5.  

Establishing the life history of wall decorations is key in understanding their 

communicative roles. Wall decorations have specific visual performance characteristics, 
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including color, presence or absence of soot, and possible pictorial depictions. Visual 

performance might be altered by cultural processes such as replastering in different 

colors, mending, addition or removal of mural images or plaster, accumulation of soot, 

burning, and abandonment behaviors, or by noncultural processes, such as exposure to 

water, heat, or plant growth. The life history of wall decoration can generally be modeled, 

including specific processes of systemic and archaeological contexts (Figure 3.1). The 

life history stages of wall decoration in the systemic context can include any combination 

of the processes shown in Figure 3.1. These processes are inferred based in historical, 

archaeological, ethnoarchaeological, and experimental data, as described below.   

 

The Use of Historical and Oral Evidence 

Ethnographic fieldwork, such as interviewing people or observing the actual 

application, use, and abandonment of mural images, would be the most appropriate way 

to analyze their communicative role. However, the Hopi Tribe has limited 

anthropological research on the Hopi Mesas within the past decade, and my 2003 

proposal to interview tribal members about pigment collection was rejected by the tribal 

council.  

The necessary information has been gathered from other sources, such as 

historical documents and transcriptions of prior oral records; however, as noted by many 

scholars, these information sources are not ideal (Lyons 2001:558-610; Vansina 1985; 

Whiteley 2004).   
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Figure 3.1: Systemic and archaeological formation processes of wall plaster and     

   painting 

 

 

Systemic context: 

Procurement → manufacture → application → possible soot  

� additional plaster layers 

� mural paintings 

� possible mending 

� possible partial or full removal 

� possible burning 

� abandonment  

 

Archaeological context: 

→ natural and cultural formation 

 processes 
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Historical accounts are subjective, representing each narrator’s worldview and 

ambitions. Hopi oral histories can vary among villages, by clan within each village, as 

well as among individuals living within a single village, and those histories are embedded 

in “a matrix of interactions between supernatural beings and miraculous events” (Lyons 

2001:559). Oral accounts are subject to mistranslations, the use of multiple names for 

single places and phratries, memory mistakes caused by lengthy time lapses between 

events and interviews, and the fact that as clans and other social groups have died out, 

knowledge of their ceremonies has also been lost (Lyons 2001:560). Finally, Hopi 

histories are considered proprietary knowledge, and Hopi consultants are compelled to 

keep tribal information from being publicized (Lyons 2001:560-561). 

Despite these drawbacks, scholars have cited Hopi oral traditions for many years 

without acknowledging the potential biases, inaccuracies, and limitations. Many 

anthropologists have criticized this practice (Eggan 1950:79; 1967:34; Parsons 1939:2-3). 

The most well-known and criticized example of misrepresented oral information is The 

Book of the Hopi, written by Frank Waters in 1963. Waters’ informant was the Hopi, 

Oswald White Bear Fredericks, who taped interviews with other Hopi tribal members for 

Waters, in Hopi. Fredericks then translated these interviews into English. White Bear was 

born in Orayvi, educated in Phoenix, and later lived in New Jersey. Therefore, his rank 

within, and knowledge of, Hopi religious organization remains questionable; his 

upbringing and education undoubtedly shaped his view of Hopi life, but they may have 

created a personal expertise (“correlons”) based only on limited knowledge of Hopi 

rituals.  
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In Hopi culture, each clan and society have their own rituals, including intitiation 

rituals for young members. Further, each clan holds a different status within overall Hopi 

society, and the elders within each clan limit both clan member and outsider access to 

certain types of ritual knowledge. For example, initiation rites can include sacred 

knowledge not made public even to other, non-initiated Hopi (Geertz 1987:111-136; 

Geertz and Lomatuway’ma 1987:8). Waters (1963) exemplifies the difficulties of using 

Hopi oral tradition or historic or ethnographic sources, and he reinforces the idea that 

these techniques must be used with sensitivity and the results carefully interpreted.     

Anyon et al. (1997:78) argued that oral traditions as archaeological source 

material have limitations, but can be used to complement the interpretation of other 

archaeological evidence. They further suggested that “real history is embedded” in oral 

tradition, and they advise researchers to use oral evidence cautiously and according to 

Vansina’s (1985) analytical methods.      

Whiteley (2002) has noted that much human experience is universal across 

cultures, and that oral descriptions of these universal experiences are commensurable. 

However, the past is often understood differently by different societies, because myths 

can include descriptions of verifiable historical events and practices. Thus, “all narratives 

of the past are encoded” accounts, involving politics, underwriting present social 

interests, and reflecting conflict and competition (Whiteley 2002:407, 408). “Cautious” 

use of oral histories has manifold advantages, and can be an excellent source of evidence 

for inferring certain behaviors. Sekaquaptewa and Washburn (2004) also demonstrate the 

importance of oral traditions as media for cosmological beliefs (see Chapter 1).   
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The Native American Graves Protection and Repatriation Act (NAGPRA) slightly 

shifted the critical perspective. NAGPRA, passed in 1990, defined oral history as 

“evidence for cultural affiliation claims” (Anyon et al. 1997). The law created a process 

for museums and federal agencies to return certain Native American cultural items, 

including human remains, funerary objects, sacred objects, and objects of cultural 

patrimony to lineal descendants, culturally affiliated Indian tribes, and Native Hawaiian 

organizations. 

In summary, ethnohistorical documents, archaeological discoveries, and each 

researcher’s “correlons” form the basis for inferences. A diverse collection of documents 

and accounts, carefully analyzed, permits more precise results.  

In the current research, a primary source is Alexander M. Stephen’s 1936 “Hopi 

Journal,” a detailed description of his visit to the Hopi Mesas between 1881 and 1894. 

The publication is based on his notebooks, written between 1891 and his death in 1894. 

Most accounts were from First Mesa, except the account of the Snake-Antelope 

ceremony of Supawlavi. Although the accounts are detailed, Stephen did not speak Hopi. 

He was learning Hopi, but spoke Navajo. Thus, he gathered all of his information from 

visual observation and translations. Other sources are Voth (1903; 1905a; 1905b; 1912), 

Parsons (1939), Titiev (1944), and Eggan (1950). 

 

Over-Plastering 

The frequency of plaster refinishing maps the life-history of each structure, as the 

inhabitants applied fresh plaster layers on top of older layers. Smith (1952:19) was the 
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first researcher to examine the questions of when and why plaster layers were added to 

walls.  He proposed the following possibilities: 

 

(1) occasional partial disintegration or collapse of parts of the wall or plastered 

surface; (2) the desirability of refurbishing the surface in order to obliterate an 

existing layer that has been blackened by soot; (3) a customary periodic renewal 

in the nature of 'spring cleaning'; and (4) the ceremonial necessity or practice of 

obliterating or secreting a sacred object after it has served the religious purpose or 

rite for which it was made ... (Smith 1952:19).  

 

 To establish an adequate life-history of the plaster, it is essential to determine why 

it was refinished. The reasons proposed by Smith (1952) are tested here using data 

gathered from the individual structures at Homol’ovi I and are described in Chapter 5. 

Mending should be visible if the plaster layers of one wall are tested in different parts of 

the wall. Differences in layer count within one wall or between different walls could 

indicate mending. The exact method of counting and analyzing plaster is described in 

Chapter 4. 

Build-up of dark soot, obscuring the plaster, was the second reason for refinishing 

identified by Smith (1952:19). In distinguishing between mending and replastering due to 

soot accumulation the following should be examined: (1) the presence of soot between 

two layers; and (2) if plaster layers covering the soot extend over the entire wall. Those 

two facts indicate a renewal due to soot rather than mending behavior.  

Structures were also replastered to prepare for special ceremonies. The ritual 

significance of the plaster layers is described by Stephen (1936:209-210):     
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Nothing ceremonial through the day unless the kiva plastering may be so termed.  

Four or five girls go to each of the three Walpi kivas not renovated yesterday, and 

by sunset all the kivas had fresh wall coating and the ladders were mud-washed 

from the foot as high up as the girls could conveniently climb and reach. The 

same in Sichomovi and Tewa, and in fact one kiva is pretty much the same as 

another in this feast…Every kiva on the Mesa had been renovated in the same 

manner, by the girls of the village in which the kivas are, and this mudwashing is 

performed every year at this celebration. 

 

This citation is from 3 February 1893, and it describes the preparation for the 

bean ceremony. Kivas are usually plastered during either the winter or the summer, when 

enough rain or snow is available to make the mud plaster (Stephen 1936:134). In one 

specific event Stephen (1036) reports the whitewashing of kivas for the Powamuya 

ceremony in December.  The white clay used for this re-plastering of all the kivas at 

Walpi was collected on the west side of the mesa (Stephen 1936:155). 

Voth (1903:3) describes how the preparation of an altar, in this case for the Oáqöl 

society, requires fresh, newly plastered walls. The Hopi potter, Rachel Sami, from 

Polacca, granddaughter of the famous potter Nampeyo, explained that at Hopi today 

shortening is sometimes used to create a shinier plaster. She further explained that the 

walls are replastered for every ceremony, for spring cleaning and when they show traces 

of soot (personal communication, June 2005). 

 

Mural Images 

The plaster and possible mural painting might be subjected to further 

modifications after being applied. Mural images in kivas might have ritual significance 

and would be restricted to a specific group of people. This concept is based on the fact 
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that kivas belong to a clan, but that membership in societies using kivas for ceremonies 

crosscut clans (Eggan 1950:96). A clan is a group of people united through a female 

ancestor, and they provide the basic ritual unit (Eggan 1950:62). Eggan (1950:220) 

proposes that a society is primarily concerned with rain. Thus, a kiva is used by different 

societies containing members of different clans. From Orayvi, Voth (1905b:11) described 

the Marau society, a women’s society who owned their own kiva. This kiva was also 

used by men, who performed special ceremonies. Images in ritual structures, restricted to 

specific ceremonies and limited audiences, are another example of murals as situational 

artifacts, because kivas are used for different purposes by different groups of people, who 

are not allowed to view the images painted by other groups (Whiteley 1988:61-64). 

Stephen documented the renewal of Walpi kiva murals with altar-like functions in 1893, 

as new scenes were depicted in mural paintings for upcoming ceremonies (Brody 1991: 

150; Stephen 1936:151, 210). The mural images are sacred, and like an altar cannot be 

seen by uninitiated people, or by members initiated into a different society. Therefore, it 

can be assumed that, like altars (Voth 1905b:35), the mural images must be “covered” 

after being used. In this case the visual performance characteristics need to be destroyed, 

and the image may be plastered over immediately after the ceremony, as suggested in the 

multiple superimposed mural images found at Awat’ovi, Kawayka-a, Pottery Mound and 

Kuaua. Parsons (1939:xi) notes that “religious objects and knowledge are dangerous and 

surrounded with restrictions to protect initiates and non-initiates alike.” Parsons 

(1939:358) relates that altars and affected paintings must be removed immediately after 

the associated ceremony. She also says that masks are renovated before reuse, and in the 
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process, the old paint is scraped off in the katsina shrine because the pigments are the 

element that makes the mask sacred and “into a living person” (Parsons 1939:341). This 

is an important observation that could explain the necessity of over-painting mural 

images. Not only do the symbols in the painting have sacred connotation, but the 

pigments used in the paint do as well. Considering their importance, then, the analyses of 

pigments used in mural paintings, are justified. 

 

Abandonment 

Throughout the life history of a given plastered structure, these events might 

repeat themselves until the structure is finally abandoned. If the structure is ritually 

abandoned through burning (Walker 1995a) or filling (Karunaratne 1997; LaMotta 2006; 

Walker 1995a), the plaster and mural painting(s) might also be destroyed through soot 

and oxidation and would be almost impossible to identify in the archaeological record. If 

not destroyed by burning or filling, natural formation processes, such as wet-dry cycles or 

the collapse of a wall, would also destroy most traces of the painting or plaster. Processes 

of abandonment are also important in understanding the function of a mural during its 

use-life. 

Traces of cultural and non-cultural processes, as demonstrated above, are 

engrained onto the plaster layers, decorated or not, thereby illuminating activities and 

human behavior associated with an individual structure. Identifying these processes 

allows inferences about the activities and processes, as well as an identification of the 

communicative role of wall decorations.   
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BEHAVIORAL CHAIN MODEL 

Fine-grained life histories are known as behavioral chains, the sequence of all 

activities involved in the life history of an artifact (Schiffer 1995b:55). Construction of a 

behavioral chain model helps the archaeologist infer past activities, as well as the 

components of those activities. The behavioral chain defines the individual steps 

associated with the production of wall decorations, including conjoined elements and 

intersections possibly identifiable in the archaeological record (Schiffer 1995b:58-59). A 

description of the activity itself, such as steps in a wall decoration and appropriate 

pigment preparation process, specifies the interactions among elements, human and 

nonhuman (Figure 3.2).  

 Experimental archaeology, a technique in which modern researchers recreate and 

use artifacts, is used to identify and document material traces of activities found on 

excavated artifacts. Arguably, traces of specific human use are unique for each artifact. 

However, experimental laws govern general processes of the formation, alteration, and 

discard of material objects, and such laws can be determined through scientific 

observation and analysis in contexts, which lay a foundation for defensible inferences 

about the systemic context (Schiffer 1972).   
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Figure 3.2: Behavioral chain of plaster and mural paintings  
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Ethnography and history also play important roles in defining the interaction 

between people and objects, and the documentation of their life histories in terms of 

human behavior (Walker 1995b:19). The use of direct ethnographic analogs, however, is 

not encouraged, because scientific observation and analysis cannot reveal intangibles 

such as beliefs. Consequently, archaeology with a scientific orientation focuses instead 

on the measurable aspects of material culture (Walker 1995b:56). Behavioral analysis 

does not preclude the study of “meaning;” rather, it must be defined in behavioral terms, 

as a response, as outlined below. The investigator is not precluded from positing 

“meanings” in more conventional senses of the term, if they relate to responses and 

inferred correlons.  

Accordingly, the research presented here does not reference the “meaning” of 

painted or plastered walls, or general wall decoration, but instead, emphasizes their role 

as a visual media created by artists and seen by viewers, or “receivers,” and the 

consequent human behaviors and activities involved.  

The “energy source” shown in Figure 3.2 is the humans involved in a particular 

activity, such as women grinding the clay. “Conjoined elements” are the material objects 

used in the activity, such as baskets to collect the clay, or manos and metates for 

grinding. Therefore, analysis of conjoint elements, such as manos and metates with 

pigment residue, is an important aspect in the general study of wall decoration. The 

distinction between different pigment types on artifacts found in various structures may 

inform on the specific use of a specific object, or even in specific structures. “Time and 

frequency” refer to when the activity is conducted and how often. “Location” is where 
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the activity is performed, and “output” is the possible visible remainders of the activity in 

the archaeological record, such as residue on a mano or metate. “Intersection” refers to 

where the life histories of other elements, such as yucca fiber paint brushes, intersect with 

the reference element. To prepare the pigments for application, they need to be ground, 

and a binder must be added. For the plaster or mortar, binders include organic materials, 

and for the pigments, animal fat, water, blood, or eggs are used as binders (Virden-Lange 

2006:224). Smith (1952:30-31) mentions the use of vegetable oil, created by chewing a 

variety of seeds.   

 

A COMMUNICATION THEORY 

As discussed, the focus of the current study is on the communicative role of wall 

decoration, as derived from an artifact-based theory of meaning. Behavioral archaeology, 

with its emphasis on people-artifact relationships, is an appropriate theoretical framework 

for making inferences about past human behaviors as discerned through the analysis of 

ancestral Pueblo wall decoration. The communication theory of wall decorations is based 

on an ability to make inferences about past interactions from present-day artifact 

performances in the laboratory. This is possible because traces of many past interactions 

survive in material culture (Schiffer and Miller 1999a:204).   

This research is based on a model presented by Schiffer and Miller (1999a, 

1999b), an artifact-based theory of meaning that situates people in the material world and 

emphasizes the role of artifacts in human communication. The communicative role of 

artifacts had already been demonstrated by Wobst (1977). He introduced the terms 
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“information exchange” rather than “stylistic behavior” to express the communicative 

role of clothing, using the example of material culture of former Yugoslavian ethnic 

groups (Wobst 1977:317).     

In contrast, Schiffer and Miller (1999a:202) emphasize the importance of 

focusing on the receiver rather than the sender, as well as articulating a more defined 

notion of the setting or context of the communication process consisting of both activity 

and place. Designating the receiver enables the investigator to delineate a communication 

process. Indeed, communication occurs only if information is received and a response is 

made. Thus, a key question is if receivers change over time or not, which would imply 

changes in information received and thus in the communicative role of the wall 

decoration. The receiver obtains information from the performances of one or more 

emitters and, in the process, infers the sender or senders.  

The processes involved in behavioral communication are inscription, emission, 

receiver, reception, and response (Figure 3.3). Inscription, in which the sender imparts 

information by modifying the properties of the emitter, can be modeled by means of a 

behavioral chain, as described above. Emissions can take place through one or more of 

the five basic sensory performance modes: visual, acoustic, tactile, chemical, and thermal 

(Schiffer and Miller 1999a: 203).  

Schiffer and Miller (1999a; 1999b) carefully define the context of a 

communication process, noting that certain contexts enhance the recognition and 

response of the receiver, therefore creating more unforgettable memories. The authors 

distinguish between platial, personal, situational, and activity-specific artifacts. 
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Figure 3.3: Processes of a behavioral communication 
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A platial artifact is “any artifact that resides in a ‘place’ – a specific location, or a 

set of locations, indoors or outdoors, including portable artifacts stored there, semi-

portable objects (e.g., furniture), and more or less permanent architectural features” 

(Schiffer and Miller 1999b:124). A personal artifact can be a temporary or permanent 

modification to the body, such as tattoos or modified head forms (Schiffer and Miller 

1999a:202, 1999b:124). Conversely, situational artifacts “arrive with people or turn up at 

a place for the conduct of an activity” (Schiffer and Miller 1999b:125), such as ritual 

paraphernalia (Schiffer and Miller 1999a:203). Activity-specific artifacts can be drawn 

from all these former artifact types and are “taking part in a given activity” (Schiffer and 

Miller 1999b:120). Correlates enable the investigator to forge links between 

performances of past people and current artifact performances. Correlons, on the other 

hand, are the relational knowledge underlying any human communication (Schiffer and 

Miller 1999:204). They restrict or enable the receiver’s response, and are based on the 

receiver’s life history and knowledge (Schiffer and Miller 1999a:207). Therefore, it is 

logical to illuminate the communication process from the receiver’s point of view, 

because only the receiver, anchored to an activity, can be identified in a communication 

process (Schiffer and Miller 1999a:207). Factors that influence the response include the 

sequence of interactions, the person’s biological substrate and personal life history 

(Schiffer and Miller 1999a:208). Based on these assumptions, identifying the sender 

depends on the ability of the receiver to make inferences (Schiffer and Miller 1999a:210).  
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SOCIAL MEMORY AND A COMMUNICATION THEORY OF WALL 

DECORATION 

The receiver-oriented, communication theory of wall decoration is especially 

helpful in examining the dramatic socioeconomic changes that occurred in the Pueblo 

Southwest during the fourteenth century, because intensified ritual behavior, including 

decorated walls, strengthened individual and social memory. Social memory is an 

additive, ongoing process, as a group of people remember and forget the past according 

to their needs in the present (Van Dyke and Alcock 2003:3). Through repetition and 

public access social memory is embodied into the group (Van Dyke and Alcock 2003:4).  

Connerton (1989:1-3) emphasizes the significance of collective and social 

memory, relevant here because social memory, as an aspect of social power, can 

legitimate present or new social orders by conceptualizing images from the past. Visual 

performance, such as that created through wall decoration, enhances the memory formed 

by a person or a group by adding visual reminders to the other sensory records formed in 

the minds of participants.  

Connerton (1989:7, 41-65) theorizes that as a new social order becomes 

established, new commemorative ceremonies following calendrical repetition are created 

that legitimize the new system and create new social memories. Applied in the 

Southwest, the creation of the katsina cult, with its emphasis on public rituals as well as 

more restricted ceremonies in structures with decorated walls, can be seen as the 

commemorative ceremonies mentioned by Connerton (1989). Wall decorations are 
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regarded as part of a complex communicative system created to establish and reinforce a 

new social memory, developed for changing societal power structures. 

It is proposed here that mural images were an integral part of the memory creating 

process; they can be regarded as “inscribing practices” (Connerton 1989:73), descriptive 

representations that keep the past alive in the present. Sinopoli (2003) has also shown in 

her study of Vijayanagara, India, how significant political and economic restructuring can 

be created by acknowledging the past, while creatively transforming its meaning in the 

present. Specifically, the new ruling class laid claim to the legitimate, universal sacred 

power, while creating a new architectural form to define the new secular administrative 

system (Sinopoli 2003:19). A similar socioeconomic transformation occurred in the 

Pueblo IV Southwest, and mural decoration may have played a communicative role in 

incorporating the old social memory into the new system.  

The effects of the katsina cult on the archaeological record, such as changes in 

spatial organization of settlements, abandonment behavior, or the design, acquisition, use, 

and deposition of portable ritual artifacts, are described by Adams and LaMotte (2006). 

Like Adams and LaMotta (2006:53), the author believes that, in understanding the 

behaviors that created and modified social and ceremonial spaces such as decorated ritual 

structures, inferences can be made about the role katsina ceremonialism played in Pueblo 

IV villages. Using the example of Homol’ovi, after the founding of Homol’ovi II, Adams 

and LaMotta (2006) discover the following patterns within the Homol’ovi settlement 

cluster: (1) reorganization of space with focus on enclosed plazas and courtyards; (2) 

construction of large plazas; (3) appearance of mural images similar to those found at 
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Antelope Mesa (Awat’ovi and Kawayka’a), the appearance of katsina imagery on rock 

art, pottery, and murals; (5) construction of feasting-related mealing rooms; and (6) 

increased frequency, intensity, and redundancy of enriched deposits in ceremonial 

structures. Adams and LaMotta (2006) suggest those changes in ritual behavior are 

related to the formation and long-term stability of large villages. Ware and Blinman 

(2000) argue that these trends are related to the widespread development of sodalities, but 

Adams and LaMotta (2006) argue that their hypothesis for the development of katsina 

ceremonialism receives support because the changes at Homol’ovi correlate with katsina 

imagery, the construction of large plazas necessary for public ceremonies, expansion of 

mealing rooms, and the production of cotton - all used in katsina rituals. Like Potter and 

Perry (2000), Adams and LaMotta (2006) believe that katsina performances were 

associated with the demonstration of social standing and power relation within a 

community. In the research presented here, the focus is on change visible in wall 

decoration. Although not portable, the treatment of wall decoration - implied through its 

life history and its communicative role - also manifests the development of katsina 

ceremonialism. 

Mural decorations can be best understood by inferring their participation in past 

processes of communication (Figure 3.4). Wall decorations are platial artifacts (Schiffer 

and Miller 1999b:23), fixed in place after application (at least for a time), and sometimes 

a permanent part of the architectural structure. Their immobility is the key: although 

other platial artifacts, such as furniture, may also retain traces of past human behavior, 

they can be moved, and therefore they do not necessarily reflect the past activities that 
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Figure 3.4: A Communication Theory of Wall Decoration 
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occurred within the structure in which they are discovered. Because plaster and mural 

images are part of a structure, they are not usually removed completely. Therefore, they 

can reflect past locations of human behavior with greater fidelity than can removable 

objects. Wall decorations, such as plaster and mural images, can also be situational 

artifacts (Schiffer and Miller 1999a:202), altered in place by human behavior for specific 

activities, such as an upcoming ceremony. Stephen (1936:15, 155) described kivas in 

Walpi that are whitewashed for the Powamuya ceremony in December. 

 The key elements of the behavioral communication theory, as outlined above, 

include: (1) the three basic interactor roles, sender, emitter, and receiver; (2) the setting or 

context (place and activity), and (3) the sequential events of a communication process: 

inscription, emission, reception, and response. This section provides examples of 

applying this theory to wall decoration in the American Pueblo Southwest. 

 

Receiver, Reception, and Response   

Receivers are those who view, hear, touch, taste, or otherwise sense an emission 

from a sender. Only she/he can infer the sender(s) information obtained from the 

performance of one or more emitters. The response of a receiver depends on his/her 

correlons, which are influenced by sensory capabilities as well as by life history factors 

including cultural background, religion, status, gender and age. As mentioned, it is the 

responding activity of the receiver that can be identified in a communication process 

(Schiffer and Miller 1999a:207). Correlons of the painter need not be identical to the 

correlons of the receiver, and indeed, given each person’s unique experience of life, such 
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identical correlons are not possible. Thus, the information the receiver derives from an 

emitter, such as a wall decoration, might differ from the information the painter intended 

to convey. Regarding wall decoration in the fourteenth century Southwest, the receiver 

responded to repetitive visual and audio (such as Hopi songs) performances conducted 

within calendrical-based ceremonies, thereby creating a social memory. The response, as 

outlined by Adams and LaMotta (2006), is visible in behaviors related to the modification 

of social and ritual space, and by abandonment customs.  

The intended response from the expected receiver directly influences the technical 

tasks of the sender, from the selection and framing of subject matter, to the execution and 

display of the work, particularly when collective responses from multiple receivers may 

create a new sociopolitical environment in which the sender will work in the future.  

Correlons change over time, both through life changes for the people involved in 

creating or experiencing artistic expressions, as well as through changes in the collective 

social, political and religious contexts in which art is created and experienced. 

Consequently, as social and political organizations change, personal histories also 

change.  

Given such dynamic forces, it is difficult to interpret the original or developing 

“cultural meaning” of works such as mural paintings by applying the behavioral 

communication. However, there are many advantages in using the behavioral theory 

rather than other theoretical approaches. The primary advantage is that the behavioral 

approach regards each artifact as an expression of human behavior influenced by many 



 101

historical events and circumstances, and both the artifacts and the historical changes can 

be detected in the archaeological record.   

Mural paintings have many potential receivers: the artists themselves, people 

attending the ceremony or visiting the room, and even future archaeologists. To identify 

the original intended receivers, each mural must be studied individually through analysis 

of the mural’s platial attributes, life history (Schiffer and Miller1999a:209), and the 

behaviors identified in the archaeological record, such as shown by Adams and LaMotta 

(2006). 

Archaeologists tend to make inferences based on scientific knowledge and 

historic information about ancient and modern Pueblo mythology, without reference to 

the correlons in the minds of the intended receivers. To properly understand the 

communicative role of wall decoration, researchers need to follow behavioral tracks left 

by the receiver in the archaeological record. These “tracks” can be identified by studying 

changes in the life histories of artifacts and the effects of those behaviors on the 

archaeological record.   

Most historic and contemporary mural images within ritual structures are 

restricted to limited audiences with relatively homogeneous correlons, based on 

association with specific clans and religious societies. Today, mural images with 

traditional characteristics are also found in modern institutions, such as Our Lady of 

Guadalupe Church in Zuni (Seowtewa 1992). When the church was renovated in 1966, 

Alex and Ken Seowtewa were asked to paint images on the walls that showed similarities 

between Catholic and Zuni spirituality. Drawing on childhood memories of elders and 
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Zuni mythology, the two artists painted very realistic images of katsinas. While 

traditional Pueblo paintings had no background and stylized images, the Seowtewa 

pictures were very realistic and had background imagery of the natural landscape around 

Zuni. Accessible to a wide variety of receivers and presented in the context of a Christian 

church, these images represent sacred anthropomorphic figures. The receivers are Zuni 

converts to Christianity and Anglo visitors. The response of the Zuni Christian members 

is keyed through their correlons – cultural memories of traditional Zuni imagery of 

katsinas and ritual paraphernalia – and those social memories are used to legitimate a new 

present social order, Christianity. In this example, social power is being exercised 

because the people who ordered the paintings to be inscribed “imposed” them on all the 

members and visitors – the receivers – who would enter the church and see them.   

Other combinations of old and new motifs with implications for receiver 

responses are found in art forms such as Dineh blankets. Cecilia Yazzi, a famous Navajo 

weaver, created a 1 meter square cotton-wool blanket in 1980, depicting the moon with a 

red surface, a spaceship and a space car containing two astronauts. This integration of 

modern images with traditional techniques is typical of many modern Dineh weavings 

(exhibit at the Heard Museum in Phoenix 2001). However, the response of the Dineh 

receiver is different than the response of the Zuni receiver. Navajo weaving traditions are 

known worldwide for their quality, and blankets are created for a broad audience of 

diverse receivers in the open market, not for restricted religious initiates. Modern themes, 

such as space exploration, expressed through traditional techniques comprise a new art 

form that remains recognizably Navajo to the receivers. 
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Although modern indigenous artists remain influenced by their own correlons 

(feelings, emotions and cultural background), they now communicate with people with 

different correlons, and new, less predictable reactions. For this reason, modern artists 

must often distance themselves from the messages conveyed in their paintings, because 

the traditional purpose - that is creating specific ceremonial responses - has been replaced 

by the modern purpose of appealing to an international critical audience with various 

cultural and historical backgrounds and heterogeneous correlons. The receiver/response 

construct is vital to the basic existence of the artist. Their financial security depends on 

the positive emotional response of mostly unknown receivers in the marketplace.  

 

Context/Setting 

The context, or stage, for mural images is crucial to proper emission and 

performance. Mural images are generally defined as images applied to an underlying 

plaster layer within enclosed structures. Schiffer and Miller (1999a; 1999b) carefully 

defined the context of a communication process, noting that certain contexts enhance the 

recognition and response of the receiver, creating more unforgettable memories. A good 

example is a mural at Pottery Mound depicting the execution of a missionary (compare 

Hibben 1975:Figure 66). According to historic documentation, this image probably 

depicts a real event, a Spanish priest held prisoner and killed, perhaps during the Pueblo 

revolt in 1680 (Hibben 1975:88-89). Multiple plaster layers superimposed on this image 

demonstrate its short use-life, for one or a few specific ceremonies.  
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Murals painted during the Pueblo II period are primarily found in Mesa Verde-

style kivas, and were applied to the face of the banquette. These performances were more 

permanent than younger images, because most Pueblo II structures only had one plaster 

layer with one image, and generally had shorter use-lives overall. This is discussed 

further in Chapter 5. During the Pueblo III period, structures with mural images had, on 

average, more plaster layers, but usually only the youngest layer showed traces of mural 

painting. Pueblo II and Pueblo III mural images were typically simple, geometric, and 

abstract, without visual reference to particular ceremonies, and thus were probably less 

important for keying in the context-defining correlons of the receiver. An intensive 

plaster study at one or more Pueblo III sites might reveal if this slight change in 

plastering behavior foreshadowed changes in social and religious structure during this 

period.    

Mural images of the Pueblo IV period may have been used to transmit 

cosmological beliefs to participants in kiva ceremonies, as the following citation shows: 

  

 The other three then began decorating the roof beams ... Wi'nüta says the cloud 

and lightning washed on the beams are renewed every year at this season's feast. I ask 

their significance in that place and he says, 'Can't you see for yourself? There are growing 

plants on the floor and ledges and where could be a better place for the maidens to paint 

their prayers for clouds, lightning, rain?' And sure enough the realistic emblems are in 

equally realistic environments (Stephen 1936:202). 

 

 

Sekaquaptewa and Washburn (2004) have discussed this theory. Societies without 

written records often use oral or visual media to preserve cultural values and identities 

(Sekaquatewa and Washburn 2004:460). Cosmological systems are carried in metaphors 
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transmitted through songs or by wall paintings. Wall paintings, like all other oral 

traditions, do “not stand alone but, rather, always appear within a whole complex of 

performance vehicles that communicate Hopi ideas and values” (Sekaquaptewa and 

Washburn 2004:461). This idea is similar to the notion of social memory presented by 

Connerton (1989). The stimuli of several senses, such as visual and acoustic, intensifies 

the experience and leads to a stronger manifestation in the personal, and eventually social 

memory. 

 

The Sender 

As mentioned, the sender, although responsible for the actual painting of the 

image, plays a minor role in the communicative theory of meaning. The emphasis is on 

the receiver, because, ultimately, “Without a designated receiver, there can be no sender 

because the sender is a product of the receiver’s inference” (Schiffer and Miller 

1999b:80). To the researcher, the actual painter might be seen as the sender; however, 

one must assume that, in Pueblo societies, the katsinas themselves might have been 

viewed as the sender. Mural images are sacred (e.g., Parsons 1939:xi, 322, 341, 358), as 

we have seen above, and thus, are treated themselves as having sacred powers. 

Little is known about the prehistoric artists of mural paintings. Based on historical 

documents and the small handprints found on some prehistoric plaster samples, it seems 

reasonable to assume that women or girls plastered the structures, but that young boys, 

instructed by elders, painted the images (Stephen 1936:210), thereby serving to the 

researcher as the senders. Stephen (1936:210) mentioned that the boys brought sand from 
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“any of the foothills on either side of the mesa” to mix into the mud plaster. While the 

girls plastered, the boys, under supervision, painted the kiva, as in this description of the 

Young Corn Mound Kiva in Sichomovi: “These are made by two or three young men of 

the kiva, but the appropriate colors and emblems etc. are suggested by the elder men, 

chief, etc” (Stephen 1936:210). 

Arguably, the senders could have been the boys, who painted the images, or the 

elders, who passed the knowledge of what to paint to the boys (Stephen 1936:8, 75, 155, 

197, 198, 202, 209, 217, 284, and 931). However, one can argue that, to audience 

members, the “real” sender is neither the boys (artists) nor the elders advising the boys. 

The sender would be the katsina themselves, similar to the modern katsina dancers, 

which, as they wear the paraphernalia of the katsinas, become the katsina. It can be 

assumed that the mural images themselves are sacred, as has been recorded in Parsons 

(1939:xi, 341, 356, 358).  

The emission is the visual performance of the mural painting. Mural images are 

passive emitters unable to respond. During ceremonies, the mural image literally resides 

in the background, and its role in the communication process is to initially key in the 

context-defining correlons of the receiver (Schiffer and Miller 1999b:79) through its 

visual performance mode. The life history of each mural affects its performance: different 

behavioral processes ensure the emitter’s proper performance and/or the end of its 

performance life.  

This also explains why, in modern Hopi society, well-known artists have painted 

some of the mural images in kivas, regardless of their gender and religious status (Tanner 
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1957:49). Lange (1959:53), for example, has described murals in the West moiety kiva at 

Cochiti, called Turquoise Kiva, painted for several years by José Hilario Herrera.  

Herrera held no leadership position, but was a known artist, and his mother, Tonita Peña, 

had painted murals in the same kiva.   

Simple time constraints occasionally determine painting practices. Stephen (1936) 

reported that, although the Young Corn Mound Kiva in Sitsom’ovi was repainted, the 

other Walpi kivas were not. When he asked why, the people answered that there was not 

enough time, because they were preparing figurines and children’s moccasins, and that 

when they had leisure, they would paint the other kivas.   

The complexity of Pueblo IV images suggests the individual artists were selected 

for their artistic talents. This conclusion is supported by Smith’s (1952) discovery of 

distinct sequential layout groups associated with relative construction dates of buildings 

at Awat’ovi and Kawayka’a. A homogeneous style changed uniformly across the site 

over time, suggesting that the senders - those inferred by the researcher - must have been 

one person per generation, or a limited group of mentored and mentoring, gifted part-time 

artists.   

In summary, the artist of the mural paintings is relatively unimportant. It is the 

receiver’s ability to receive certain messages through the mural image, to alter his 

personal and ultimately social memory that evokes a response, which, in turn, might be 

visible as a behavior in the archaeological record.  
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SUMMARY AND CONCLUSION  

 The theoretical framework on which the current study is based has been provided 

in this chapter. It has demonstrated how a receiver-oriented, communication theory of 

wall decoration is particularly useful in interpreting the communicative role played by the 

mural decorations in the socioeconomic changes in the fourteenth century Pueblo 

Southwest. Mural decorations played an essential role in the establishment of a new 

social order, as demonstrated in the following chapters. The behavioral analysis of 

prehistoric and historic southwestern mural paintings reveals a new perspective on their 

function, especially on their role in human communication systems. To analyze a mural 

painting, a detailed study of its life history must be conducted as well as the situational 

context and possible receiver responses. This research shows that mural paintings cannot 

be defined as a unifying cultural element, but rather, they were part of a complex 

interactive system that has changed throughout the centuries. Mural images reflect 

sociocultural changes in their form and exhibition, and thus provide additional data to 

demonstrate socioeconomic changes and their importance in human interaction. During 

the Pueblo IV period, significant changes in the execution of mural images, combined 

with a local expansion and emphasis on masked images, demonstrate how mural images 

played an active part in the newly developed katsina cult. Their highly visual 

performance characteristic was part of the ceremonial activities used to establish the new 

social order. Their images, probably representing figures already known, helped to 

legitimize the new social order. Thus, the mural images as part of the creation of a new 
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social memory can be seen as a direct dimension of social power (Connerton 1989:1, 7, 

8).    
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CHAPTER 4:  

WALL DECORATION AT HOMOL’OVI 

 

Previous chapters of this dissertation have focused on the demographic and social 

setting of the Pueblo IV period, as well as the theoretical background for this study. Data 

of wall decoration discovered at the ancestral Hopi sites of Homol’ovi I and Homol’ovi II 

are presented in this chapter. These include mural paintings and incisings from those two 

sites; plaster data collected from Homol’ovi I; and the pigments used in the mural images 

at Homol’ovi I compared with pigments found on other ritual and non-ritual artifacts at 

the same site. Analysis of the data and their results are presented in Chapter 5.    

 

METHODOLOGY  

The methodology used for the current research depends on three different data 

types. The mural images and incisings were photographed and recreated with either 

pencil drawings or 1:1 scale colored images. The behavioral analysis of the images was 

made from comparative data from other prehistoric images of the same time period, as 

well as from historic documentations. Detailed descriptions of the wall paintings and the 

incising are discussed below. 

 

 

 



 111

Plaster Data Collection 

Due to a lack of previous studies with similar goals, the collection of plaster data 

and its analysis required creation of a new method. Plaster samples were collected from 

Homol’ovi I and Chevelon and were analyzed from 1996 to 2003 at the Homol’ovi 

Research Program laboratory, Arizona State Museum (ASM), University of Arizona, 

Tucson. The goal was to create, test, and refine new methods for counting, sequencing, 

and color-coding plaster layers using inexpensive, low-technology, time- and cost-

efficient, optical field techniques for detailed plaster layer analysis.  

Multiple plaster layers interspersed with soot layers exhibit a growth sequence 

similar to that found in tree-ring samples. The relative age of each plaster layer – that is, 

which layer was applied first and which was applied last, before final abandonment - is 

critical for drawing meaningful inferences about the life history of a structure. It is 

difficult to distinguish individual plaster layers with the unaided eye, because the layers 

are usually very thin, between 1-3 mm (Figure 4.1). In the field, analysis is usually 

limited to the relatively low magnification of hand-held magnifying glasses. Although the 

most accurate results are achieved under standard laboratory conditions, field studies are 

often the only feasible studies, because plaster is fragile, and difficult, expensive, and 

time-consuming to transport and store safely. 

Analysis is further complicated by the fact that previous excavators often failed to 

document plaster sample orientation - which side of the fragment was originally touching 

the wall of the building, and which side was at the surface at abandonment. Without  
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Figure 4.1: Sample of multiple wall plaster from Structure 901, Homol’ovi I,     

showing 49 Plaster layers with interspersed soot layers. 
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orientation, plaster samples can be used only for compositional analysis. Such fragments 

provide no information about superposition of plaster layers and the life history of the 

plaster therein. Fortunately, several plaster fragments found adjacent to the mural images 

in Structure 901 at Homol’ovi I did not contain paint traces, facilitating detailed study of 

the plaster layers themselves. Importantly, these plaster fragments contained a complete 

record of the original plaster layers, because the oldest layer was still attached to the 

underlying jacal wall, confirming the absolute sequence of the plaster layers. The 

Munsell Color chart was used to identify the color of each layer.   

To determine the sequencing procedure most appropriate for fieldwork, several 

plaster pieces with different numbers of plaster layers were analyzed using a hand-held 

3x magnifying glass, a hand-held 14x magnifying glass, and 20x microscopic 

magnification. These three methods were performed under dry and wet conditions, using 

a spray bottle with distilled water. The most reliable results were achieved using the 

hand-held 14x magnifying glass under wet conditions. Lower magnification missed some 

plaster layers, while higher magnification blurred individual layers. The colors were more 

easily visible under dry conditions, but under wet conditions, the individual plaster layers 

were more easily distinguished. These field methods are quick, easy to use and 

affordable. Disadvantages of this method include possible human error in sequencing the 

plaster layers and a lack of micromorphological information, which can only be acquired 

in the laboratory.   

Overall, determining which layers were applied early and which were applied late 

will help researchers draw conclusions about the order in which different walls and 
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features were added to or removed from the original structure, as well as to more 

accurately reconstruct the life history of each structure. 

Plaster analysis of bonded and abutting walls also permits relative dating of 

features or remodeling episodes within one structure or between two structures. Further, 

the distinct colors of the plaster and soot layers provide a chronological sequence of the 

events that occurred within that structure.  

 

Techniques Used. Techniques similar to those developed and presented here can 

be applied quickly and easily under ordinary field conditions. For the least amount of 

damage to the plaster in the field, the following techniques should be used. 

(1) Plaster layers should be counted using samples from the top of the walls or at 

wall sections where the plaster is already fragmented. In some cases, it may be necessary 

to cut a small piece of plaster from the wall at an inconspicuous location.  

(2) To determine the replastering sequence, soot layers, if present, must be 

counted and their position relative to the plaster layers determined. 

(3) To verify the most accurate plaster sequence, plaster samples from all four 

walls and on all features, such as plastered doorways and niches, must be analyzed. 

Sequencing discrepancies, even within one wall, may be caused by past processes such as 

wall maintenance techniques. Analysis must be done to clarify if and when people using 

the structure mended parts of the wall, removed older layers, or applied new plaster in an 

irregular fashion, or when fire, other natural disasters, or post abandonment processes 

caused deterioration. Performing plaster analysis on several different areas within one 
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wall or one feature, regardless of the degree of magnification, can help control for these 

discrepancies by providing additional data.    

(4) To date a structure relative to other, neighboring structures, to determine the 

sequence in which individual features were added to the structure, or to determine even 

the order in which each building was used for certain functions, the plaster on the corners 

of the walls must be examined (Figure 4.2). If the plaster layers from one wall match the 

plaster layers on the adjacent wall, the two adjacent walls were used simultaneously.  If 

the plaster continues partially behind an abutted wall, the abutting wall was added later 

during the occupation of the structure, and the structure was probably previously part of a 

larger structure. Comparing the number of plaster layers on these two walls can indicate 

when the addition occurred.    

 

Pigment Data Collection and Analysis 

Pigments used in the prehistoric American Southwest were primarily made of 

clay mixtures and minerals. At Awatovi, archaeologists found 12 different colors used by 

the Hopi: yellow, red, and orange (derived from iron oxides); pink and vermillion (from 

red ochre mixed with white clay); salmon and brown (from red ochre combined with 

charcoal); purple and blue (from azurite); green (from malachite); white (from kaolin); 

and gray (from gray-colored clay) (Lister 2000:70).   
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Figure 4.2: Plaster layers shown on the surface of Chevelon Ruin, Structure 337.   

        Photograph by the author. 
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Pigments must be ground and mixed with a binder before application to ensure 

proper attachment to the artifact and long-term stability. Binders contained organic 

materials such as animal fat, water, blood, or eggs (Virden-Lange 2006:224). Vegetable 

oil, prepared by chewing a variety of seeds, was also used (Smith 1952:30-31). In some 

cases, only sand was added to the colored clay.   

Logan (1990) and Fratt and Logan (1993) tested pigments from Homol’ovi III, 

analyzing pigments from a small sample of manos and metates using low-power 

binocular light microscopy. They studied the technology of pigment production and 

diachronic change in pigment use. They identified two different types of hematite, and 

attributed the difference to raw material availability. The microscopic method they used 

was not sensitive enough to identify either structural or elemental differences. However, 

several other analytical methods were available to discern such differences, including 

polarized light microscopy (PLM), X-ray fluorescence (XRF) analysis, scanning electron 

microscopy (SEM), micro-chemical testing, and X-ray diffraction (XRD) analysis; all 

were used in this study. All of these analytical methods have advantages, and 

disadvantages including availability, ease of use, cost, sample size, instrumental 

sensitivity, and if the sample must be damaged or destroyed. The methods are introduced 

individually, and their use in this study justified.  

Polarizing light microscopy uses a polarizing microscope with two prisms, 

polarizing sheets, to limit the light passing through into a single wavelength, allowing 

precise measurement of several pigment properties, including dimensions and optical 

parameters. For example, PLM can measure the size of a pigment particle, using a special 
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slide that measures to a resolution of 0.001 mm. The PLM method can also determine if a 

pigment is isotropic or anisotropic. Anisotropyis describes the property of being 

directionally dependent, such as light coming through a polarizing lens. In contrast, 

isotropy is the property of being independent of direction. Isotropic radiation has the 

same intensity regardless of the direction of measurement, and an isotropic field exerts 

the same action regardless of how the test particle is oriented. Using the PLM, isotropic 

samples turn dark when the polarizing sheets are crossed, but anisotropic samples 

continue to transmit light. Polarizing light microscopy can measure the degree of 

distinction (a method of identifying minerals used in the pigment) in anisotropic 

pigments. Further, the optical parameters can be measured with PLM, including the shape 

of the particle and pigment density, recorded in contrast to the density of the medium 

(also called refractive index measurement), using the Becke Line. At high resolution 

PLM can even identify incidental inclusions, such as wood or pollen. Although PLM is 

destructive, it requires only very small samples (Meyers 1999). Unfortunately, PLM 

cannot detect organic materials, such as binders. After several properties of a pigment 

sample have been measured and recorded, the sample can be positively identified by 

comparing those properties to a known sample database. 

In the research reported here, PLM was used as a first method, due to its 

availability, as well as the availability of a reference library created by Nancy Odegaard, 

head conservator at the ASM. The tests were conducted in the conservation laboratory of 

ASM. The samples, which have to be extracted from the artifact and thus destroyed, are 

mounted on a slide and are available for further studies. Although the samples are taken 
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using an invasive procedure and removed from the artifact, they are now available for 

any subsequent analysis. This is fortuitous, because some of the pigments faded after an 

artifact was excavated, no longer being visible on the original artifact but still accessible 

on the mounted slide for future research.  

Several compounds were tested for their suitability as mount media for PLM 

analysis. Canada balsam was rejected, because it is unstable and turns yellow over time. 

Water was not dense enough, and Permount contained a solvent dangerous for the 

researchers. Aroclor 554, also very stable and non-yellowing, contains PCB 

(polychlorinated biphenyl), a dangerous carcinogen. Cargille Meltmount 1.66 was finally 

selected; it is a very stable, non-toxic medium with a high density, also called the 

refractive index (nD 1.662). This index is important, because if the index of the pigment 

is similar to the mounting media, the beam light will pass through the particle with 

minimal deviation in path and the pigment boundaries will appear dim or invisible.    

    X-ray fluorescence analysis, is completely non-destructive and easier to use 

than PLM, because no pigment sample or sample preparation is required. Samples are 

analyzed in situ using a handheld analyzer (Figure 4.3). Chemical elements with atomic 

numbers greater than 20 (calcium) can be detected with XRF through the measurement of 

radioisotope excitation (Figure 4.4), recorded quantitatively and qualitatively as 

percentages. Unfortunately, XRF cannot detect organic materials. This method, although 

expensive, is fast and non-evasive. It was used in the current study with funding from an 

Emil W. Haury Educational Fund in 2003, and the generous help of Dr. Odegaard.  
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Figure 4.3: Julia Meyers using a hand-held X-ray fluorescence analyzer.   

  Photograph by the Nancy Odegaard. 
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Figure 4.4: Electron excitation (www.noton.com/XRF%20Excitation%20Model.asp).  
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Scanning electron microscopy and field emission microscopy are common 

techniques that yield topographical data and identify chemical elements (Meyers 2000). 

While these methods are destructive, they require only minute samples. Field emission 

microscopy works by shooting an incident electron beam onto the sample, causing 

inelastic scattering. The electron beam raises the tightly bound, inner-shell electrons to a 

higher energy state, ejecting them, producing a vacuum in the inner shell and leaving the 

atom in an excited energetic state. When the atom relaxes, it allows an outer shell 

electron to fill the inner shell vacuum, a process called inner shell ionization. The critical 

ionization energy is the distinct energy necessary to remove an electron from a specific 

shell for each unique element. In this way, the measured energy from a sample can be 

located on a database to identify the element. Results must be corrected accounting for 

differing depth distribution for x-rays in the vicinity of the electron beam; however, FEM 

does yields detailed qualitative and quantitative information about pigment samples.   

Other possible methods, not used in this research, are Fourier transform infrared 

spectrometry (FTIR), raman microprobe microfluorometer, or absorption 

microspectrophotometer. The FTIR can be used to identify certain organic binders by 

measuring each molecule’s unique vibrational frequency, which can then be used to 

determine the functional group. The pigment sample composition can then be confirmed, 

because the different functional groups present in a single sample create a unique 

“fingerprint” that can be matched to a standards database. Raman microprobe, 

microfluorometer and absorption microspectrophotometer are all non-destructive forms 

of organic pigment analysis that use an appropriate combination of optical microscopes 
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and multi-channel spectrometers (Guineau 1989:38). For example, the Raman 

microprobe uses laser excitation focused through a microscope, and offers the advantage 

that samples are not altered during the procedure if the laser intensity is minimal. 

However, these instruments are expensive and not widely available. Micro-chemical 

testing requires a much larger sample size than any of the aforementioned methods, but 

has the significant advantage of detecting inorganic compounds and organic media.   

In summary, the most appropriate analysis method depends on sample size, 

instrumental sensitivity, availability and ease of use. For these reasons, PLM, FEM and 

XRF were chosen for the pigment analysis in this study.  

 

WALL DECORATION AT HOMOL’OVI  

Different kinds of wall decoration have been found at Homol’ovi. The first 

discovery was the depiction of two katsina-like figures in a rectangular kiva at Homol’ovi 

II in 1962 (Pond 1966). This was followed by discovery of a mural image in white paint 

in 1994, in another kiva at Homol’ovi II during work by the Homol’ovi Research 

Program (Adams 2002: 161). Another fragment of a mural image in white paint was 

found in Kiva 324, Homol’ovi II (Walker 1995a) and traces of incisings at structure 710 

(Benitez 1992). At Homol’ovi I, in 1996, fragments of two mural images were found 

along the western wall. The images were both detached from the wall and found on the 

floor. Also at Homol’ovi I, one structure (Structure 729) with incisings was found. In 

addition to the mural images, Homol’ovi I has a high abundance of structures with intact 

plastered walls, which were studied by the author between 1995 and 1999. This study 
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was supplemented with an examination of plaster found at Chevelon Ruin. All structures 

at Homol’ovi I, with their names, possible function, years excavated, number of plaster 

layers, and possible wall paintings, are listed (Appendix D). Some of these structures, 

those with significant mural decorations and exceptional by preserved plaster layers, are 

described in detail below.  

The dates of the structures are adopted primarily from Adams (2002:134-135). 

The establishment of dates and the chronology of Homol’ovi are discussed in detail in 

Adams (2002:59-87). Direct dating of deposits or settlements at Homol’ovi is almost 

impossible. The use of driftwood for the construction of roofs provides inaccurate tree-

ring dates. Radiocarbon dating also provided some difficulties. Date ranges are from the 

early 1400s, while other methods mainly date pre-1385 (Adams 2002:62-63). 

Archaeomagnetic dating was problematic due to multiple heating of features, low heating 

of features, and remnant magnetism (Adams 2002:66). Better dating techniques at 

Homol’ovi were intrinsic dating techniques, such as abutment and bonding information, 

stratigraphy, artifact refitting, seriation, and paleoenvironmental dating (Adams 2002:66-

75). Ceramic cross-dating (also called tree-ring dated ceramics) provided an enhanced 

dating technique. In summary, the dates used in this research are extracted from Adams 

(2002) and stem from a combination of ceramic cross-dating and ceramic seriation of the 

deposits (Adams 2002:87). For additional information about dating of Homol’ovi see 

LaMotta (2006:41-99). 

The structure functions are compiled from excavation reports and Adams (2002). 

Adams (2002:24-26, Table 2.2) defines nine different structure types at Homol’ovi, 
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which are defined according to their location, floor features, wall/ceiling features, floor 

assemblages, cultural deposits and abandonment artifacts. Adams (2002) further divides 

the structures into living rooms (which are called habitation rooms in this research), 

domestic storage rooms, piki houses, mealing rooms, and five different ritual structures. 

The ritual structures are divided into ritual storage rooms, small and large ritual structures 

and small and large kivas. In the current study the structure types are habitation rooms, 

piki and mealing rooms, ritual non-kiva structures, and kivas. 

 

Structures at Homol’ovi I 

At Homol’ovi I (see Figure 1.2), 71 structures have been fully or partially 

excavated; plaster was found in 40 of the 71 excavated structures. Additionally, during 

wall tracing, plaster was found in 22 unexcavated structures (see Appendix D).  

 

Structures 4 and 8, Homol’ovi I   

Structure 8, the original structure, was remodeled into Structure 4, a small ritual 

structure measuring 4.32 sq m (Adams 2002:134); both are adobe structures located in 

the northwestern corner of the room block on the west side of the south plaza (see Figure 

1.2). The original construction occurred about A.D. 1300, prior to expansion of the south 

plaza.  The structure was later remodeled, and the old adobe brick south wall of the 

former structure was used as the bench for the remodeled Structure 4. Structure 4 showed 

traces of burning and was filled slowly after abandonment around 1375 (Adams 
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2002:134). The features of Structure 4, including a flagstone floor, a hearth, a ventilator 

system, a bench or shelf along the south wall, and a niche in the western half of the south 

wall, suggest a ritual function. Plaster fragments were found on the south, north, and east 

walls, as well as in the niche in the western half of the south wall. The plaster layers of 

the north wall were counted in the center of the wall. The older layers had started to 

delaminate and crumble. A 3.5 cm thick coat of reddish-brown (Munsell dry 5YR 6/6) 

mortar was found covering the adobe walls but beneath the plaster layers.  

In the present study, a coat of mortar found in adobe and masonry structures 

beneath the plaster layers is called an undercoating. In Structure 4, the undercoat was 

overlain by soot, indicating the adobe wall was first plastered with a thick layer of 

mortar, and the structure was used prior to the application of additional plaster layers. On 

the north wall, 24 plaster layers, alternating with 12 soot layers were identified covering 

the undercoat. The plaster layers were three colors: tan (Munsell dry 10YR 8/3), pinkish-

white (Munsell dry 7.5YR 8/2) and reddish (Munsell dry 10R 6/6). The 10 oldest plaster 

layers were all covered in soot, while the subsequent nine exhibited no soot traces. 

Although the nineteenth plaster layer was covered in soot, the youngest five layers, 

including the last layer applied, had no traces of soot.  

The nearly complete change from sooted to unsooted layers strongly suggests the 

use of the structure changed. During the initial habitation period, the walls were 

apparently only replastered when soot covered the previous plaster. However, during the 

second part of the habitation, the walls were replastered more frequently, even when the 

older layer had no soot covering. One could argue that the change in soot pattern can be 
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explained by a change in fire-use pattern; however, soot on the nineteenth layer indicates 

the hearth was used, and the overall soot versus non-soot pattern across the site indicates 

a change in plastering behavior rather than in fire-use pattern. 

The south wall exhibited a similar plaster-soot pattern, supporting the inference of 

a behavioral change in plastering activity that may be correlated with changed use of the 

structure. However, the plaster was much thinner in the niche in the south wall than the 

plaster in the rest of the wall (Figure 4.5). Thirteen plaster layers, alternating with 12 soot 

layers, were identified within the niche, and these layers corresponded precisely with 

layers 3 to 16 of the south wall. A possible explanation for the discontinuation of the 

plastering of the niche could be the discontinuation of its use, or simply the fact that with 

each added plaster layer, the niche was reduced in size and thus began to be too small for 

placing artifacts inside. Because the niche did not show any signs of sealing before 

abandonment, the later explanation seems likely. A niche, as shown in several figures in 

Voth (1912:Plate V, Plate X), is common in Orayvi as part of the altar construction.  

This conclusion was surprising, however, because the disparity in plaster 

thickness between the niche and the surrounding wall suggested the niche was added 

later and used during the more recent occupational phase. This erroneous structural life 

history also rested on the belief that the niche and the wall would have shared identical 

life histories throughout the entire occupational period. Detailed plaster analysis 

demonstrated that the niche and the wall were plastered and replastered together during 

early occupation, and then their uses diverged. The plaster layers on the other walls could 

not be sequenced, because they were burned or otherwise deteriorated. 
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Figure 4.5:  Plaster layers in niche in Structure 4, Homol’ovi I.  

         Photograph taken by the author. 
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Structure 215, Homol’ovi I 

Structure 215 (see Figure 1.2) is a small kiva (7.79 m
2
) located between the 

northern masonry pueblo and the southern adobe part of the pueblo attached to a room 

block (Adams 2002:135). Based on ceramic chronology it was constructed and used 

during the Early Homol’ovi Phase (A.D. 1330-1365) (LaMotta 2006:Appendix A). The 

kiva, identified as such based on its floor features, including a flagstone floor, a hearth, 

loom holes, and a shelf, was constructed with masonry walls and capped with adobe 

bricks on its southern, eastern, and western walls. The adobe walls were covered with a 

thick (8-18mm) undercoat, which was subsequently covered in soot. After abandonment 

it was filled with ceremonial trash (Walker 1995b) and ceramics dating A.D. 1350-1375. 

After the kiva roof collapsed, the kiva was buried under trash and then covered by 

slopewash (Adams 1998:7).   

Plaster layers were present on all four walls, but only those on the east, west and 

south could be counted; layers on the north wall were burned, delaminated, and 

crumbled.  The cause of this burned plaster is most probably a non-catastrophic, 

intentional burning following abandonment. The other walls were covered with plaster 

approximately 6 cm thick, with an average of more than 23 layers each. One of the older 

layers (Layer 12), found on all three walls, was yellowish (Munsell dry 2.5Y 8/6). All 

plaster layers were covered in soot, suggesting the plaster was not an essential part of the 

use of the structure, but rather, a permanent part of the architectural structure. 

Interestingly, other than the younger Structure 4, Structure 215 shows the most regular 

sequence of plaster and soot layers of all structural plaster samples analyzed. 
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Structure 558, Homol’ovi I 

Structure 558, a 9.36 m
2
, small kiva, is located in the northern part of Homol’ovi 

I, attached to a room (Adams 2002:135). It was the lowest level of a three-story structure, 

which also included Structure 502 and Structure 504 (see Figure 1.2). The structure was 

constructed around A.D. 1290 and abandoned around A.D. 1360 (Adams 2002:135). It 

was then filled with trash. The structure had a shelf or bench along the south wall, a 

hearth in front of the bench, and an adobe vent in the southeastern corner (Figure 4.6a.). 

Flagstones were found in the center of the structure near the north wall. The pinkish 

(Munsell dry 2.5YR 8/3) undercoating was between 0.9 mm and 5.9 mm thick. The east 

and west walls each had six plaster layers, all covered in soot. The color range of these 

layers ranged from pinkish (Munsell dry 2.5YR 8/3) to orange (Munsell dry 2.5YR 7/6) 

to yellowish (Munsell dry 7.5YR 7/6).  

The north wall was slightly different. On its eastern half, a “ridge” ran from the 

top to the bottom (Figure 4.6b). West of this ridge, six plaster layers were found, 

correlating with the six plaster layers found on the other walls. East of the ridge, 

however, there were only three soot-covered plaster layers matching the three oldest 

plaster layers found on all the other walls. The younger three plaster layers of the east and 

west walls and the western half of the north wall did not continue on the eastern half of 

the north wall. Some sort of wall covering, or perhaps an upright loom may have hidden 

this part of the wall, rendering it inaccessible to plastering. Unfortunately, the flagstones 

that would have shown any evidence of loom holes were removed from this part of the 

floor after abandonment.  
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Figure 4.6: Structure 558, Homol’ovi I: (a) stylized floor plan showing the   

  plaster layers on each wall and around the features; (b) plaster   

  detail on north wall (drawing by the author). 
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The adobe vent in the southeastern corner of the structure had four plaster layers 

outside and six plaster layers and soot layers behind, on the eastern side of the vent, 

suggesting the vent was built later during the use of the structure, and the structure was 

used after the last layers of east wall plaster had been applied. The south wall had no 

plaster on the wall or behind the adobe vent. A bench or extended shelf was added to the 

south wall. Behind the bench, the plaster had been removed; however, plaster layers from 

prior to construction of the bench were found on the eastern and western walls covered 

by the bench. Together, these pieces of information from detailed plaster analysis suggest 

the only part of the structure regularly replastered after construction of the vent and the 

bench was the vent and not the walls. 

 

Structure 566, Homol’ovi I 

Masonry Structure 566 (see Figure 1.2.), a habitational structure, was constructed 

and occupied during the Early Homol’ovi phase between A.D. 1330 and 1365 (LaMotta 

2006:Appendix A). Structure 566 has been partially excavated, yielding only one feature: 

a sealed doorway in the east wall.  

A 0.6 cm to 1.5 cm thick pinkish (Munsell dry 5YR 6/4) undercoat was detected 

beneath the plaster of the north and east wall. In the northeastern corner, the seven plaster 

layers covering the walls curve evenly around the corner from the north to the east wall, 

and all seven plaster layers were covered in soot. The sealed doorway in the east wall was 

also covered with three plaster layers whose sequence correlated precisely with the three 

more recent layers found on the eastern wall. The four older layers stopped next to the 
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doorway, indicating the door was sealed, perhaps about midway through the use-life of 

the structure. This inference is based on the observed plaster-soot pattern. All seven 

plaster layers in the structure showed traces of soot, indicating a customary replastering 

only when soot made renewal necessary.       

 

Structure 729, Homol’ovi I 

Structure 729 (see Figure 1.2) is a 9.14 m
2
 single story ritual structure attached to 

a room and located in the northeastern section of Homol’ovi I. The structure was 

excavated in 1998 (LaMotta 1999:2-3). During excavation, many traces of remodeling 

were found, including two occupational surfaces. The structure was apparently 

abandoned and burned after its first occupation, around A.D. 1285 during the Tuwiuca 

phase; it was then reoccupied and remodeled around A.D. 1325 (LaMotta 1999:24). 

Evidence suggests the structure was burned after abandonment in approximately 1375 

(Adams 2002:135). A jacal wall was added during the second occupation, dividing the 

original structure into two rooms: a larger one in the south and a smaller one in the north. 

Features in the southern room suggest that the function of the structure changed from 

habitation to ritual use. These features include a hearth with deflector, a partial jacal 

partition perhaps used as a shelf, a ventilator shaft in the southwestern corner, a possible 

shrine, and two sealed doorways, one in the southern half of the east wall and one in the 

center of the west wall (Figure 4.7). 
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Figure 4.7: Structure 729, Homol’ovi I, stylized floor plan. After a drawing by  

  Vincent LaMotta. 
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Engraving traces, possibly depicting an anthropomorphic figure and several big 

horn sheep (Figure 4.8.a-b) were found on the west wall of the northern room. The 

engraving was found on the youngest plaster layer, which was applied before the 

separation wall was built, suggesting the images were engraved before the subdivision. 

However, no trace of engraving was found on the west wall of the southern room, 

suggesting the images were engraved after subdivision of the structure. This conflicting 

evidence makes it difficult to determine if the image itself was associated with the older, 

undivided structure, or the newer, divided structure.  

The original structure had an average of eight layers of pinkish (Munsell dry 5YR 

8/2) plaster layers, interspersed with eight soot layers, with an undercoating of an 8 mm-

thick pinkish (Munsell dry 5YR 8/3) mortar with reddish (Munsell dry 5YR 6/6) 

inclusions, also covered in soot. Plaster analysis revealed important information about the 

construction, remodeling, and use history of the two rooms of Structure 729.  

The oldest four plaster layers of Structure 729 terminate at one of the sealed 

doorways, while the younger three layers continue over the sealed doorway and correlate 

precisely with the three youngest layers in the rest of the east wall, indicating the 

doorway was sealed approximately during the middle of the structure’s occupation. The 

consistent sequence of plaster and soot indicates that even after the doorway was sealed, 

the function of the structure remained the same. All seven plaster layers show traces of 

soot, indicating customary replastering was performed only when soot made renewal 

necessary. 
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Figure 4.8a: Incising from Structure 729, Homol’ovi I. After a drawing by  

   Vincent LaMotta. 
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Figure 4.8b: Incising from Structure 729, Homol’ovi I. After a drawing by  

   Vincent LaMotta. 
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Plaster found under the intersections of the jacal wall and the eastern and western 

walls support the hypothesis that the structure was not divided during earlier occupation, 

because the older of the two occupation surfaces continued beneath the jacal wall. The 

jacal wall separating the two younger rooms shows no indication of plaster on its north 

side, while there were 18 plaster layers and 12 soot layers on its south side, suggesting 

that after the division, the northern room was used for storage and the southern room was 

used for ritual purposes, and therefore, regularly replastered. Plaster layers found on the 

ventilator system and deflector in the southern room matched the younger surface, 

suggesting they were added when the original structure was divided into two rooms. Most 

plasters layers on the jacal wall were tan colored (Munsell dry 5YR 8/2). On the west 

wall of the south room, 28 plaster layers and 21 soot layers were distinguished.    

It was particularly difficult to distinguish the two occupation periods within the 

plaster layers of the south wall, requiring special care in analysis. A thick pinkish 

undercoating was applied to create a level surface for adding the plaster, followed by 17 

mainly pinkish (Munsell dry 5YR 8/2, Munsell wet 5YR 4/4) and reddish (Munsell dry 

5YR 6/6, Munsell wet 5YR 5/4) plaster layers, alternating with nine soot layers. In the 

middle of the plaster layers were several adjacent layers without any trace of soot; one 

burned layer was also found in this region.   

Interestingly, engravings were found on the last (youngest) plaster layer (Layer 8) 

in the north room, even though it was apparently only used for storage. To ensure that no 

engravings were hidden under the younger layers on the west wall of Structure 729, all 

layers were removed separately. No indications of engravings were found on the south 
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half of the west wall, indicating the engravings were probably created after the original 

room was split in two.    

In summary, Structure 729 was probably used during the first occupation without 

any subdivision. Reddish and pinkish plaster was used on all walls, alternating with soot 

layers, suggesting the walls were only replastered after they darkened with soot. 

Although more plaster layers were found on the east wall, they were also each followed 

by soot layers. The plaster layer sequences also indicate the partitioning and addition of a 

ventilator/deflector system occurred simultaneously. After the remodeling, only the south 

room was used, and therefore, only the south room was replastered more frequently than 

during the previous occupation period, as indicated by fewer soot layers. As with 

Structure 4, the altered plaster-soot pattern in Structure 729 suggests use of the structure 

changed to a ritual function. 

 

Kiva 901, Homol’ovi I 

Kiva 901, measuring 4.75 m by 5.50 m (25.78 m
2
), was excavated by the 

Homol’ovi Research Program in 1996. The unburned kiva is located in the northwestern 

corner of the south plaza (see Figure 1.2) and dates between A.D. 1350 and 1380 (Adams 

2002:135). The structure originally included a flagstone floor, flagstone bench along the 

south wall, ventilator tunnel, adobe brick deflector, hearth, ladder hole, roof, four pairs of 

loom holes, and a sipapu. The walls were built up from an organic lattice-worked 

foundation, followed by a brown adobe undercoating and adobe bricks and mortar; the 
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roof was nearly intact upon excavation (Lyons 1997). Fragments of two kiva mural 

paintings were found on the west wall. 

The image on the southern half of the west wall had fallen off, and the fragments 

were found facedown on the flagstone floor. The plaster fragments contained 49 layers; 

black, white and green pigments on the youngest layers were visible. Researchers pieced 

together a 40 cm by 60 cm section that was in good condition, framed the section with a 

ring of cardboard, and transported it to ASM. Here, 1:1 scale drawings were made of an 

apparently anthropomorphic figure (Figure 4.9a-b) with zoomorphic elements, similar to 

“mosquito man”, as depicted on the front cover of Adams (1991). The mural on the 

northern part of the west wall, as shown in Figure 4.10 was also found on the floor. 

However, the plaster layer had slid down from the wall, such that the images, painted 

with yellow and red pigments, were found face-up. Other, unidentifiable paint traces 

were also found on the north wall of Kiva 901. 

Numerous foundation deposits were found inside Kiva 901, including ritual 

objects such as a bobcat maxilla, several obsidian projectile points, a large crystal, shell 

beads, an articulated canid paw, and a point made from a white ware sherd (Lyons 

1997:18). Ritual objects were placed in specific locations around the kiva during 

abandonment. A piece of turtle shell and a grooved abrader were found on the bench. On 

the floor, excavators found a complete raven cranium, two sandhill crane wings, a 

jackrabbit humerus, and a cottontail rabbit ilium and epiphysis, all coated in red ochre. 

Other objects found on the floor included a stone ax, some broken vessels (later 

reconstructed), six metates, a ground stone mortar containing seeds, a human metatarsal,  
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Figure 4.9a: Mural image from Structure 901 (PD 1050), Homol’ovi I    

  (Photograph by the author). 



 142

 

 

 

 

 

 

Figure 4.9b: 1:1 drawing of mural 1050 from Structure 901, Homol’ovi I.   

  (Drawing by the author). 
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Figure 4.10: Mural Image 1055 from Structure 901, Homol’ovi I (Photograph   

  by the author). 
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and a piki stone fragment (Lyons 1997:19). Several ritual deposits were also found in the 

trash fill, including an antler baton and parts of a sandhill crane (Lyons 1997:19). The 

hearth of the structure was capped with the skull of an immature canid, presumably a 

dog. According to Lyons (1997:20), the deposits found in Kiva 901 suggest the structure 

may have been associated with the Hopi Warriors Society (Momtsit) or the Kwan Society 

(Kwaakwant).   

 

Structures at Homol’ovi II 

Kiva 324, Homol’ovi II 

Kiva 324 (see Figure 1.3), a 7.98 m
2
 structure, abuts the northern room block just 

north of the Central Plaza (Adams 2002:135). The kiva was constructed in about A.D. 

1350 and abandoned around 1375. A partial and fragmentary skeleton of a young female 

was found in the sealed ventilator shaft of Kiva 324 (Walker 1995b:89). Traces of two 

images in faded white paint were found on the west wall on the youngest of three layers 

of plaster (Walker 1995b:89). This suggests the image was a more permanent feature of 

the structure, because it was not covered with multiple layers of plaster as were images in 

other structures were.  

 

Structure 710, Homol’ovi II 

Room 710, a small ritual structure (6.59 m
2
), is located within the northern room 

block of Homol’ovi II (see Figure 1.3.), and it was used for at least two different 

purposes during habitation. At construction roughly A.D. 1350, room 710 was purely for 



 145

habitational purposes. During remodeling, the hearth was moved to the north wall, a 

bench was built along the east wall, a shrine was constructed, and figurines were carved 

into the plaster of the north wall. These features, combined with excavated ritual deposits, 

including a large stone ax and a shrine, indicate the secondary role of the structure was as 

a ceremonial or ritual structure (Benitez 1992:3). The small size of Room 710 suggests 

the rituals were kinship-based, and did not cut across kinship boundaries (Adams 

1992:7). The structure was abandoned around 1375. Five layers of plaster were found on 

most walls of Room 710, with three layers on the east wall and two on the face of the 

bench. Carvings found in the plaster depicted a prayer stick, corn plant, a bird, a human 

foot, and other miscellaneous figurines (Benitez 1992:3).   

 

Kiva 714, Homol’ovi II 

Kiva 714 is a small (6.19 m
2
) subterranean chamber located in the east plaza of 

the pueblo (Adams 2002:135), about 1 m south of the northern room block and five 

meters east of the west room block (see Figure 1.3). The structure was constructed in 

approximately A.D. 1350, and abandoned some ten years later. The walls of Kiva 714 

were cut into the natural clay stratum, and stones were then added to increase the height 

of the walls. The walls were covered with a red-tinted plaster, and the room contained a 

flagstone floor, a rectangular hearth, and a ventilator-deflector complex in the 

southeastern corner.  

A 2 m-long white painting of the San Francisco Peaks was found along the west 

wall (Figure 4.11). Other paintings found in Kiva 714 include a depiction of a mound,  
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Figure 4.11: Mural image from Structure 714, Homol’ovi II. Figure after 

  Adams 2002:161, courtesy of the Arizona State Museum, 

  Homol’ovi Research Program.
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possibly Elden Mound, on the south wall, and possible images of the Hopi buttes on the 

north and east walls. Walker (1995b:95) suggested that the function of Kiva 714 changed 

after the installation of the bench along the western, northern, and eastern walls, which 

covered some of the paint and the hearth. Walker (1995b:95) notes that the landscape 

paintings were not covered with plaster before the remodeling. 

The abandonment of the structure shows ritual behaviors. The roof of Kiva 714 

was burned, and ritual deposits have been found inside, including (1) skeletal remains of 

two human infants on the floor near the south wall; (2) disarticulated human remains in 

the sealed ventilator shaft; and (3) human bones of a juvenile and an adult on the floor, in 

the roof fall debris on the floor, and in the ventilator shaft. Other ritual deposits in the 

roof fall included burned baskets, at least two burned cotton textiles, a fossilized shark 

tooth, and a shell pendant. A complete Awatovi/Jeddito Black-on-Yellow bowl 

containing burned corn meal was found on the roof, with a small, reconstructible 

McDonald corrugated bowl and a large deposit of corn cobs. A miniature vessel was 

found on the bench (LaMotta 1996:46-49; Walker 1995b:95).  

 

Pond’s Kiva, Homol’ovi II 

In 1962, Gordon Pond discovered elaborate mural paintings depicting two 

katsina-like figures and a symbol in a rectangular kiva (3.5 m by 2.1 m by 2 m) at 

Homol’ovi II. The kiva had a flagstone floor and walls made of sandstone slabs covered 

by adobe mortar and plaster. There was a sipapu in the center, a ventilator, and a 

flagstone bench (15 inches tall) along the south wall (Pond 1966). Unfortunately, Pond  
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Figure 4.12: Mural image from Pond’s Kiva (image from the Homol’ovi State 

 Park, Winslow, Arizona)
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only published a description and a drawing of the paintings, without specifying the 

location of the kiva. According to the description, the painting was found on the west 

wall of the kiva (Figure 4.12). Traces of white paint were also found along the face of the 

bench. Inside the kiva, Pond found 24 whole vessels, two ladles, and a tool used to 

straighten arrows on the flagstone floor (Pond 1966; Walker 1995b:95). 

 

PIGMENT DATA FROM HOMOL’OVI I 

 Pigment samples from Homol’ovi I (A.D. 1285-1390) were recovered from a 

variety of objects, including manos, metates, palettes (Figure 4.13), slabs, sherds, faunal 

remains (Figure 4.14), painted and engraved sandstone plaques, and wall plaster in ritual 

and non-ritual contexts. The analysis of pigments in this context is important, because 

pigments are an essential part of the mural images, and thus a crucial part of their visual 

performance. The choice of pigments is proposed to have been part of the behavioral 

chain, thereby holding important information about behaviors directly related to the 

communicative role of the mural images. It is also proposed than the choice of pigments 

for the mural images is distinctly different that that choice of pigments for other artifacts, 

primarily artifacts used in non-ritual contexts. This research compares the use of different 

pigments on different ritual and non-ritual objects found at Homol’ovi I.  

The first pigment analysis was done using polarizing light microscopy. For this 

purpose, 144 pigment samples were mounted and tested (Appendix E). This preliminary 

study identified significant differences among pigment types of the same pigment color. 

For example, red pigments were identified as red ochre (Fe2O3xH20), burnt umber  
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Figure 4.13: Palette 1928/13, with red pigment containing arsenic (Photograph   

  by the author). 
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Figure 4.14: Painted mandible (PD 1183/22), Homol’ovi I (Photograph by the author). 
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(Fe2O3xMnO2), or hematite (Fe2O3), based on their optical parameters (Gettens and Stout 

1966: 147-148b). The results of the relevant pigments from the mural images from Kiva 

901, Homol’ovi I are shown in Table 4.1.  

 

 

Sample Pigment Chemical structure 

1050 

red  

Hematite anhydrous ferric oxide 

Fe2O3 

1050 

yellow  

Yellow ochre Natural earth consisting of 

silica and clay owes its 

color to iron oxide either in 

anhydrous or hydrous form; 

yellow from mineral 

geothite: 

Fe2O3xH2O 

1055 

white  

Gypsum Calcium sulphate dihydrate, 

CaSO4x2H2O 

1055 

black  

Carbon C 

1055 

blue-green 

Could not be identified, but  

azurite could be excluded 

N/A 

1055 

yellow  

yellow ochre Fe2O3xH2O 

1055 

Brown 

brown ochre Fe2O3xH2O 

 

Table 4.1: Pigments identified with the Polarized Light Microscope 

 

This initial study also demonstrated serious practical disadvantages for PLM 

analysis. For example, without efficient and extensive training for the researcher, red 

pigments, the most abundant pigments at the site, were difficult to distinguish, because 

their structure varies only minutely. Further, PLM requires a reference library. The size 

and purity of the samples strongly influenced the quality of results: sampling is a 
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destructive procedure, but some of the samples were either impure or too small for 

appropriate analysis. Finally, PLM cannot identify organic materials. These 

disadvantages confirmed that, for positive identification of pigments, further 

investigation using additional instrumental methods was needed (Brunstock 1998).   

The second investigation used a field emission microscope. Few samples were 

analyzed using this method, due to the high cost and limited availability of the FEM 

owned by the Department of Material Sciences at the University of Arizona, Tucson. One 

disadvantage of FEM is that it cannot distinguish between different compounds that have 

identical elements in identical proportions, such as limonite and yellow ochre. However, 

combined use of PLM and FEM yields more precise results than either method used 

alone. For this study, the pigment samples were coated with gold-palladium to avoid 

charging the samples. The detector settings were (Table 4.2): 

  

Working Distance 15 

ACC 30 

Emission 10 

Voltage 25kV 

Angle 27.22 degrees 

  

Table 4.2: Detector settings for the FEM 

 

 

Samples of yellow, red, blue-green, and black pigments were collected from the 

mural images within Structure 901. The FEM results were then compared with the PLM 

results. A summary of the results, showing the elements detected and their approximate 

percentages, are provided in Appendix F.  
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Mural 1050 contained red and yellow pigments, identified by PLM as hematite 

(Fe2O3) and yellow ochre. The FEM analysis identified abundant oxygen, iron, and 

silicon, supporting the PLM result. The FEM analysis also identified aluminum, 

magnesium, and potassium, suggesting the pigment was umber (Fe2O3xMnO2). Raw 

umbers occur in North America and are an earth pigment similar to ochres and siennas, 

although it contains 45 to 55 percent iron oxide and 8 to 16 percent manganese dioxide, 

silica, and aluminum.  

The PLM study had identified the yellow pigment of Mural 1050 as yellow ochre; 

the FEM analysis was used to confirm or negate the previous result. Abundant oxygen, 

iron, silicon, and lesser amounts of other metals found in the sample using FEM supports 

the result of the PLM study and confirms the yellow ochre conclusion (Fe2O3xH2O). 

 The PLM and FEM analyses of Mural 1055 identified the composition of five 

pigments: yellow, brown, blue-green, white, and black. The FEM analysis of the yellow 

pigment identified its source as naturally yellow clay containing silicon, magnesium, 

aluminum, and potassium chloride, which had been tinted yellow by the presence of 

abundant iron. Similarly, the brown pigment was apparently made from a naturally 

occurring brown clay, because FEM found the same element group and atomic 

percentages as the yellow pigment. The FEM analysis of the white pigment found 

abundant calcium and silicon, indicating the white pigment contains calcium mixed with 

clay.  

Neither the PLM nor the FEM analysis yielded conclusive results for the blue–

green pigment, although they did find abundant clay combined with some metals, 
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suggesting a clay matrix. The color may have been created by mixing organic materials, 

such as berries or greenish clay with copper ore. Iron was also detected, suggesting the 

alternative possibility that the green color came from an iron sulfate compound 

(FeSO4x7H2O) within naturally green clay. The FEM analysis found that the black 

pigment was made of carbon mixed into a clay matrix.  

The two preliminary studies showed that the pigments of the mural were made of 

either colored minerals within clay matrices or naturally occurring colored clays, similar 

to those sampled by Lyons (2001). All the samples contained abundant oxygen, silicon, 

and iron, along with a few metals. Clays differ in color due to their iron content, as shown 

below (Table 4.3) (Gettens and Stout 1966). 

 

black FeO 

brownish-black FeS 

green FeSO4x7H2O 

yellow K4Fe(CN)6 

reddish brown Fe2O3 

black Fe3O4 

 

Table 4.3: Different iron content in various clay colors. 

 

The final study used a hand-held x-ray fluorescence analyzer. For this, 366 pigment 

samples from Homol’ovi I were analyzed (Appendix G). The advantages of this study are 

its speed, the fact that the samples do not have to be destroyed, and that the samples 

could be analyzed without being removed from storage. The analyzed samples included  
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Artifact Red  Yellow Tan Blue-Green Black White Total 

Raw pigments 31 22 3 7 0 5 68 

Mano 75 7 1 6 20 5 114 

Metate 9 1 0 1 4 2 17 

Misc. 

groundstone 

10 3 1 0 3 0 16 

Axe 7 0 0 0 0 0 7 

Flagstones 41 4 4 1 9 2 66 

Palettes 2 0 0 0 0 0 2 

Plaster 0 0 0 0 1 1 2 

Mural 1 2 0 2 2 1 8 

Reconstruct-

able vessel 

2 0 0 0 0 0 2 

Chipped stones 13 2 0 0 0 0 15 

Faunal 10 3 0 1 0 1 15 

Total 201 44 9 18 39 17 328 
 

Table 4.4: Distribution of pigment colors by artifact type. 
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68 raw pigments and 260 pigments found on different artifacts from Homol’ovi I (Table 

4.4), and 38 colored clays collected by Lyons (2001) in the vicinity of the Homol’ovi 

cluster. The colored clay data are not presented here, however, the distribution of the 

various pigment colors by structure type are presented in Table 4.5. 

Notably, black pigment was difficult to analyze, because many artifacts showed 

traces of burning, which would also impart a black color. Therefore, black samples were 

only analyzed using XRF if they were clearly pigmented black and not burned black.   

Of the 328 pigments tested, 56 showed detectable marker elements (Table 4.6). 

Marker elements are defined as metals such as arsenic, manganese, copper, zinc, cobalt, 

lead, or mercury not found in the other pigments. Those pigments could be distinguished 

from the other pigments without traces of the above mentioned marker elements and thus 

their raw material sources could be differentiated. Interestingly, the raw clays collected 

by Lyons (2001) near Homol’ovi I did not show any traces of the marker elements. Three 

main differences were found among the analyzed pigments:  

a) Red and yellow pigments were found with and without arsenic (Figure 

4.15)  

b) Black pigment was found with and without manganese. 

c) Blue-green pigments were found with iron or copper bases (Figure 4.16) 
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Structure Red Yellow Tan Blue-green Black White Total 

Kiva 48 17 1 5 10 6 87 

Ritual structure 50 11 3 1 16 5 86 

Mealing 

structures 

3 2 0 0 0 0 5 

Habitation 18 4 3 3 5 2 35 

Storage 18 2 1 3 1 2 27 

Piiki structure 5 1 0 0 2 0 8 

Plaza 10 0 0 3 0 0 13 

Extra mural 

areas 

10 0 0 0 0 0 10 

Unknown 39 7 1 3 5 2 57 

Total 201 44 9 18 39 17 328 

 

Table 4.5: Distribution of pigment colors by structure type.  

 

 

Pigment With marker element Without marker element Total 

Red 33 168 201 

Yellow 1  43 44 

Blue-green 9 9 18 

Tan 1 8 9 

Black 9 30 39 

White 3 14 17 

Total 56 272 328 

 

Table 4.6: Pigments with and without marker elements.  
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Figure 4.15: Spectra-chart for yellow pigment in Mural 1055, Structure 901, Homol’ovi I 
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Figure 4.16:  Spectra-chart from green blue-green raw pigment 350/13, Homol’ovi I. 
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SUMMARY AND CONCLUSION 

 The data collected at Homol’ovi I and Homol’ovi II provide an excellent source 

for the study of different kinds of wall decoration during the Pueblo IV period. Both sites 

not only exhibit mural images known from other sites of the Pueblo IV period, but also, 

the extensive plaster data provide additional information about the general importance of 

the decoration of walls, which is analyzed and discussed in the following chapter. 

Pigment information, collected at Homol’ovi I provides additional information about the 

visual performance of wall paintings, as well as possible distinctions for other uses of 

pigments. 
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CHAPTER 5 

WALL DECORATION AND SOCIAL POWER AT HOMOL’OVI 

 

 Wall decoration from Homol’ovi I and Homol’ovi II were described, in detail, in 

Chapter 4. In this chapter, the socioeconomic implications of the wall decoration are 

analyzed, and their role in social power changes is discussed. The chapter begins with a 

detailed discussion of the life history of wall decoration at Homol’ovi, and then, the 

results are compared with other examples through time and across space. The 

communicative role of wall decoration at Homol’ovi is shown, and the results are 

subsequently applied to a broader perspective. Finally, the chapter concludes with a 

discussion about the use of wall decoration in the study of social power changes through 

time. 

 

THE LIFE HISTORY OF WALL DECORATION AT HOMOL’OVI 

 The importance of establishing a life history of artifacts was outlined in Chapter 

3. Therefore, the focus here is on the systemic context; that is, the processes that occurred 

from application of the wall decoration to abandonment of the structure. The application 

of the decoration has only minor importance in the current study, however, because the 

focal point is on the receiver, rather than with the sender. This is particularly important 

because to the receiver, the sender is probably not equivalent to the person who applied 

the plaster or the mural images. This is shown throughout the chapter.  
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Application of the Plaster 

 Based on ethnographic documentation (Parsons 1939; Stephen 1936), women or 

girls are assumed to have plastered the walls of structures. This is further supported by 

the fact that small handprints have been found imprinted on plastered walls of several 

structures in various sites throughout the Southwest, such as Canyon Creek Ruin in the 

Sierra Anchas (Haury 1934).  

 At Chevelon Ruin, several examples of handprints were found in Structure 248, a 

small kiva (7.54 m
2
) located in a small plaza in the northern portion of the site (see Figure 

1.4). The structure was constructed during the early occupation of the settlement, around 

A.D. 1290, and the structure was abandoned during the middle occupation period, about 

A.D. 1350. After abandonment, the kiva was burned and the primary roof beams 

removed. The structure was subsequently filled with trash (Adams 2007:53). Features 

revealed during the excavation include a ventilator/hearth complex and a niche in the 

eastern wall. Plaster was found on the western, northern, and southern walls; 13 plaster 

layers were discovered on the western wall, 10 on the northern wall, and 11 on the 

southern wall. All plaster layers were red (Munsell dry 2.5YR 5/4) and were covered with 

soot. 

 Handprints in faint white paint were found on the west wall and in the western 

portion of the south and north walls (Adams 2007:53). Hand imprints (Figure 5.1) were 

also found on the northern and southern walls, possibly indicating how the plaster was 

applied. The small size of the prints suggests women or children applied the plaster.  
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Figure 5.1: Hand imprints in Structure 248, Chevelon Ruin, Arizona (photograph   

        taken by the author). 
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Parsons (1939:479) notes that girls mud-wash kiva walls during the Powamuya ceremony 

as a prayer for rain. The pictorial decoration is then applied by the youth (Parsons 

1939:479). Adams (2007:53) notes that hand imprints can be a sign of initiation 

ceremonies held in a structure. Stephen (1936) mentions several events during which 

girls, sometimes under the guidance of older women, plastered the walls. The duties of 

the boys generally included bringing the water, doing the more strenuous jobs, and 

painting.  

 

In the Horn kiva four of the girls are washing its walls with a mud mixture of 

valley sand … The other three then began decorating the roof beams: the young 

men brought two or three blocks for the loom beams (ya’wiopi), piling them for 

the girls to stand upon (Stephen 1936:202). 

 

This observation by Stephen was made in the 1890s, at Walpi Pueblo on First 

Mesa. Unfortunately, Stephen does not indicate if the girls are initiated into the society 

performed at this kiva, or if they are younger. Initiation ceremonies are usually at the age 

of eight or ten, and the girls who plastered the kivas are assumed to have been older than 

that. The method of application, however, is not described as having been done by hands. 

 

The three old girls with another elderly woman helping are now all busy 

whitewashing the kiva, kiva ba’lawi. The four Mamzrau girls assisted in 

whitewashing the walls, dipped a piece of woolly sheepskin in the whitewash and 

thus applied it (Stephen 1936:875). 

 

Instead, the handprints seem to have a purpose other than simply a trace of the 

application method.   
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The girls also made mud designs on the rafters; lightning, clouds and hand prints.  

These latter Pauwati’wa says are of old usage and signify the desire of the person 

making the imprint to grasp at the clouds and bring rain. The mud washing 

(ba’lawi) is the girls’ prayer for rain – ma’mantu pa’balawiya, they want the 

rain to come and make the sand in the valley as is this sandy wash that they are 

now using (Stephen 1936:198). 

 

Mud imprints are more difficult to identify in the archaeological record than 

colored plaster or mural images, although they may be equally significant. Handprints 

found on plastered walls, such as those at Chevelon (Structure 248) or at the Canyon 

Creek Ruin, may not be incidental traces of plaster application, but rather, evidence for 

deliberate and significant acts, such as prayers for rain. 

 

Accumulation of Soot 

Many structures in the Greater Southwest contain a hearth. A regular fire in this 

hearth will eventually darken the plaster and be visible as a soot layer, as described in 

Chapter 4. Build-up of dark soot, obscuring the plaster, was one of four reasons identified 

by Smith (1952:19) for refinishing kiva walls. In fact, it was probably the single most 

common reason for refurbishing walls in structures at Homol’ovi I and other sites in the 

Southwest, including Awat’ovi. An entire wall was usually replastered to cover soot, 

unlike the localized replastering used for mending damage. In most structural plaster 

samples, soot layers are found between plaster layers, and the two layers are often found 

in almost equal numbers. The existence of a soot layer in structures with a hearth also 

helps to decipher the relative length of intervals between replastering events. 
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This pattern of soot versus plaster layers might indicate the relative age of a 

structure, or at least help establish the relative sequence of features added or used within 

a structure. This is demonstrated in the niche in Structure 4, or the bench and ventilator in 

Structure 558, both at Homol’ovi I. Plaster analysis on room features, such as niches and 

benches, comparing their plaster sequences to sequences on surrounding walls, can 

provide information about the use of the entire room, showing which features were used 

concurrently. Similarly, changes in access to a structure, such as sealing a doorway, as 

found in Structures 558 and 729 at Homol’ovi I, can also indicate a functional change, or 

a changed relationship with neighboring structures.  

 At Homol’ovi I, for example, of the 71 structures fully or partially excavated, 39 

exhibited traces of plaster. In addition, 14 structures defined by wall tracing plaster layers 

were observed on the surface. Of those 53 structures with traces of plaster, 35 showed 

distinct soot layers; in 15 structures, the plaster fragments were either burned, or 

deterioration processes made the samples unsuitable for distinguishing the individual 

plaster and soot layers. Only three of the 53 structures had none or only one soot layer.  

 The sequence of soot and plaster layers is valuable in deciphering the role of a 

structure, and thus, its communicative significance. The plaster and soot patterns of older 

ritual structures, constructed and used primarily during the Early Homol’ovi phase (A.D. 

1330-1365), differed from the plaster-soot patterns of younger ritual structures built and 

occupied during the Middle and Late Homol’ovi phases after A.D. 1365 (Appendix H). 

Plaster layers found in the six ritual structures constructed and used during the earlier 

occupational period were each typically covered in soot. Kiva 215, for example, has 25 
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plaster layers on its eastern wall and 24 plaster layers on its southern wall, all covered in 

soot. Another example is the small Kiva 558. Its wall has five to six plaster layers, all 

covered in soot. In contrast, younger ritual structures, such as Kiva 709 and Kiva 901, 

contained multiple plaster layers superimposed on each another without traces of soot. 

This could mean either that the hearth was not used during this time, or, more likely, that 

the plastered walls were over-plastered more frequently, before the plaster was darkened 

by soot. This suggests the visual performance of the plaster was less significant during 

the earlier period than it was for ritual structures constructed and used after A.D. 1365.  

An interesting example is Structure 4, a ritual structure at Homol’ovi I described 

previously. The structure was constructed around A.D. 1330, but was remodeled 

sometime after A.D. 1385. The plaster and soot layers show a fascinating pattern. The 10 

oldest plaster layers were all covered in soot, while the subsequent nine younger plaster 

layers were not. Only the nineteenth plaster layer was covered in soot; the youngest five 

layers, including the last layer applied, showed no traces of soot. This suggests the visual 

performance of the walls increased in importance during the later occupational period of 

the structure.  

This could indicate a change in ritual behavior, with more significance attached to 

the visual performance of walls within ritual structures. Older ritual structures seem to 

have had a more regular plaster-soot pattern, while younger ritual structures seem to have 

fewer soot layers. This suggests that replastering events in younger ritual structures 

occurred more frequently, not simply when the visual performance of the wall had been 

altered by soot. Other examples of the more regular plaster-soot pattern in older ritual 
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structures are Structure 8, with six plaster and six soot layers, and Structure 310, with 12 

plaster and 12 soot layers on its eastern wall. New plaster layers seem to have only been 

added to the wall when the wall was darkened by soot and its visual performance 

changed.  

The plaster and soot patterns of younger ritual structures also differ from the 

patterns found in younger non-ritual structures. The two younger ritual structures 

mentioned above, Kiva 709 and Kiva 901, built and used after A.D. 1365, had fewer soot 

layers covering the plaster layers. However, non-ritual structures showed a regular 

sequence of plaster layers covered by soot layers through time. It can be argued that the 

visual performance of the wall increased in significance; that is, the introduction of new 

ceremonies required essentially a “clean” wall, similar to the replastering behavior 

documented in Stephen (1936:202, 875) and Parsons (1939:479). The question is whether 

this visual performance was required by the katsinas for their contentment with the 

ceremonial activities as a whole, or if the visual performance was an important aspect of 

the entire ceremonial activity for the receiver and his ability to create a deeper memory 

about the specific event. A discussion about this follows.  

 

Multiple Plaster Layers 

Multiple plaster layers have been found at Homol’ovi I in almost all the 39 

excavated structures containing plaster fragments. The issue of replastering and why it 

might have been done were initially addressed by Smith (1952:19) (see Chapter 3). 

Mending was one reason for replastering. At Homol’ovi I, several plaster samples 
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indicated occasional mending to repair localized damage from rain, fire, or other changes 

in microclimate. One indication of possible mending is an inconsistency in the number of 

plaster layers within one wall. Several structures at Homol’ovi I, including Structure 729, 

have slightly disparate plaster sequences within individual walls.  

To investigate the primary hypothesis that the visual performance of wall 

decoration, even if simply consisting of plaster layers without mural images is important; 

thus, the significance of the number of plaster layers used in ritual versus non-ritual 

structures is investigated. The hypothesis is based on the assumption that ritual structures 

are an essential part in the construction of a new ceremonial organization, and thus, part 

of changes in social power (Chapters 1 and 2).  

Unfortunately, in some of the structures at Homol’ovi I, only minute plaster 

fragments or burned plaster were detected, both unsuitable for analysis. At Homol’ovi I, 

only 18 structures with suitable plaster have a known function and can be used for 

statistical comparison (Appendix H). The sample is drawn from 10 ritual structures and 

eight non-ritual structures with countable plaster layers. The remaining structures with 

plaster were excluded either because the plaster fragments were unsuitable for the 

analysis or the type of the structure was unidentified. The number of plaster layers is 

defined as the highest number of plaster layers found within each structure (Table 5.1). 

The question is whether the number of layers in ritual structures is significantly higher 

than the number in non-ritual structures.  
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Maximum plaster layers in ritual structures Maximum plaster layers in non-ritual 

structures 

Structure number Number of 

maximum plaster 

layers 

Structure number Number of 

maximum plaster 

layers 

Structure 4 23 Structure 251 28 

Structure 8 6 Structure 252 1 

Structure 215 25 Structure 311 15 

Structure 310 12 Structure 502 8 

Structure 558 8 Structure 503 3 

Structure 601 2 Structure 556 7 

Structure 709 26 Structure 661 19 

Structure 729 28 Structure 702 20 

Structure 901 49 - - 

Structure 903 12 - - 

Mean 19.1  11.4 

Median 17.5  11.5 

 

 

Table 5.1: Number of plaster layers within one structure. 
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 Based on the median numbers statistically compared through the Kruskal-Wallis 

test (Figure 5.2), there is no statistical significance between the maximum plaster layers 

in ritual versus non-ritual plaster layers, with a p Value of 0.328.  

 

 

 

 

 

 

 

Figure 5.2: Kruskal-Wallis Test on response. 

 

However, consideration of individual life histories of the structures reveals some 

interesting results. For example, Structure 601 should perhaps be considered an outlier 

and would, even without the high number of plaster layers in Structure 901, change the 

median to 23.0 plaster layers in ritual structures. This is because Structure 601 was 

remodeled from a habitation structure to a small ritual structure with an additional bench, 

a ventilator system, and walls lined with flagstones recycled from a kiva floor. The use-

life of Structure 601 then, as a ritual structure, was probably very short, which could 

account for the minimal number (two) of plaster layers. This exemplifies the problem of 

the various use-lives of structures. For example, a ritual structure that was newly built or 

remodeled, such as Structure 601, has fewer plaster fragments than a habitation structure 

with a hearth, which would have been used for a long time and which was replastered 

Factor  N Median Ave  Rank      

Non-Ritual  8    11.50        8.1       -0.98 

Ritual  10  17.50  10.6       0.98 

Overall            18          9.5 

 

H = 0.96  DF = 1  P = 0.328 

H = 0.96  DF = 1  P = 0.328  (adjusted for ties) 
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regularly due to soot covering the walls. Of great importance, therefore, is the absence of 

soot between the individual plaster layers, indicating a higher significance for visual 

performance of the plastered walls.   

 Another issue in determining a pattern in the plaster and soot layers for different 

structure types is their association. For example, Structure 311 was a storage room 

associated with a women’s social and ritual area. It was part of a cluster that included a 

mealing room, piki house, and kiva, all located in the northeastern corner of the large 

enclosed south plaza (Adams 2002:131). This association with women’s ritual might 

explain the relatively high number of plaster layer (15 on its western wall) for a structure 

not specifically defined as ritual.  

The following trends can generally be defined in the structures analyzed at 

Homol’ovi I. A higher value was placed on ritual structures with clean, refinished plaster 

than in non-ritual structures. The question, as mentioned, is why a structure was more or 

less frequently replastered and why this replastering pattern differs in ritual versus non-

ritual structures. One reason discussed by Smith (1952:19) is ritual preparation.  

Broad evidence for ritual refinishing was found at Homol’ovi I. Many walls were 

replastered without signs of damage or soot. Younger structures were more frequently 

replastered and yet had fewer soot layers, suggesting that, through time, fresh plaster 

application acquired a purpose beyond simple maintenance, perhaps an intensified 

cultural emphasis on ritual. Although, by itself, altered plastering behavior may not be 

enough to determine if a given structure became a ritual site, corroborating evidence - 

such as (1) added structural features, like benches or ventilators (Structure 558, 
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Homol’ovi I); (2) sealing of features such as niches (Structure 4, Homol’ovi I); or (3) 

accessibility changes like sealing a doorway or restricting or redirecting access to a 

certain structure (Structure 709, Homol’ovi I) - provide additional support for such 

inferences of change in structure use. Thus, establishing the life history of a structure, in 

addition to changes in plastering behavior, provides important information about possible 

functional changes within a structure.  

 

Possible Mural Images 

At Homol’ovi I and Homol’ovi II, as described in detail in Chapter 4, six 

structures containing either mural images or incisings have been discovered. This does 

not mean, however, that those were the only structures containing this kind of wall 

decoration. Pond (1966) provides an example of how mural images might have been 

found by pothunters and never recorded. At Homol’ovi I “only” 71 of the more than 

1,100 structures have been excavated, indicating the possibility of additional decorated 

walls. At Homol’ovi II, 34 of more than 1,250 structures have been excavated. The fact 

that two of the eight excavated or tested ritual structures showed signs of mural images 

might suggest more decoration of that type.  

All mural images display characteristics of the elaborate mural paintings found at 

Awat’ovi and Kawayka’a, as described in Chapter 2. Unlike the mural images at 

Awat’ovi, Kawayka’a, Pottery Mound, and Kuaua, the images at Homol’ovi are not 

superimposed on other images. To date, only single-layer images have been uncovered at 

Homol’ovi. However, the two mural images in Kiva 901 at Homol’ovi I show signs of 
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overplastering. The western wall in Kiva 901 was overplastered 49 times, and bright red 

and yellow plaster was found on older layers, possibly indicating an underlying image. 

Due to the intricate stripping techniques explained in Chapter 6, an attempt to detach the 

mural image from the underlying plaster layers to investigate possible underlying images 

has not yet been completed.   

 

Removal of Plaster Layers 

 The possible removal of plaster layers before replastering or abandonment of a 

structure has not been previously reported, although there is evidence for this practice at 

Homol’ovi I. In Structure 558 (see Figure 4.6) no plaster was found on the southern wall 

behind the bench, or on the western wall. However, the presence of six plaster layers on 

the southern wall behind the ventilator indicates the south wall was covered in plaster 

before the bench was added to the structure. Another possible indication of plaster 

removal is that some structures, such as the big Kiva 707 at Homol’ovi II, have no traces 

of plaster, while most other kivas at the site do. Removing plaster could be an act of ritual 

destruction of a sacred object, similar to removal of pigments on ritual masks before 

repainting, as described in Parsons (1939:340-341), or it could be an example of 

“ceremonial trash” (Walker 1995:99). Another possible explanation is ritual 

abandonment behavior, which has been discussed for Homol’ovi by Adams and LaMotta 

(2006). Adams and LaMotta (2006) focus on the effects katsina rituals have on the 

archaeological record, such as spatial reorganization of villages, the design, acquisition, 

use, and deposition of ritual artifacts, and abandonment behaviors. The authors argue that 
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understanding those changes is essential in building inferences about the roles played by 

katsina ceremonialism in the reorganization of early Pueblo IV villages (Adams and 

LaMotta 2006:53; Walker et al. 2000).   

 

Abandonment of the Structure 

The importance of studying abandonment behaviors has been mentioned. In this 

context, the term “ritual closure” is chosen to express the ritual behaviors involved in 

transforming a structure from use to an abandoned state. At Homol’ovi, abandonment 

behaviors are very pronounced (Adams and LaMotta 2006). Depositional trends include 

“enriched deposits” (Adams and LaMotta 2006:58-59), defined as deposits associated 

with ritual activities, such as a higher frequency of complete objects, exotic goods, or 

nonsubsistence fauna. All structures with mural images or incisings exhibit 

abandonment-related behaviors. 

Structure 729 at Homol’ovi I was ritually closed. The hearth was formally sealed, 

and the roof was dismantled and burned. Ceremonial trash, including a bird vessel and 

Archaic projectile points, were found in the fill. Kiva 901 at Homol’ovi I was not burned, 

although a variety of ceremonial deposits were found on the bench and on the floor, as 

well as in the fill as described in Chapter 4.  

Structure 714 at Homol’ovi II was intentionally burned after abandonment. As 

described previously, ritual deposits on the floor and in the fill were found, including the 

burned skeletal remains of an infant along the southern wall and the fragmentary burned 

remains of two more children and an adult in the fill (Walker 1995b:95). 
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Pond (1966) did not indicate if the kiva he excavated at Homol’ovi II was burned, 

although he described and illustrated the location of 24 whole pots found on the floor and 

in the fill (see Chapter 4). Kiva 324 at Homol’ovi II was burned after abandonment. 

Partial and fragmentary remains of a young adult female were found in the sealed 

ventilator shaft, described in Chapter 4. After abandonment, trash was deposited in Kiva 

324 and exhibits stratification (Walker 1995b:89). Five other kivas at Homol’ovi II 

contained definite ceremonial, kratophanous, and sacrificial deposits (Walker 1995b: 89-

94).  

In summary, many structures at Homol’ovi I and Homol’ovi II, including all ritual 

structures with either mural images or incisings, were ritually closed and often contain 

enriched deposits, as outlined by Adams and LaMotta (2006). These abandonment 

behaviors intensify the hypothesis that mural decoration has significant ritual importance.   

 

A COMPARISON OF WALL DECORATION LIFE HISTORIES  

 To clearly understand the importance of wall decoration during the Pueblo IV 

period as shown in the example of Homol’ovi I, it should be compared with: (1) other 

sites of the same period; and (2) data from sites from previous periods. Unfortunately, 

there are no previous plaster studies of the kind reported here, making detailed data 

limited. The only other known intensive plaster data collection was at Mesa Verde by the 

Architectural Conservation Laboratory and Research Center of the University of 

Pennsylvania Graduate School of Fine Arts, under the guidance of Frank Matero 
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(www.desing.upenn/hspv/mesaverde/analysis.html). Unfortunately, only parts of this 

research is available online. 

Life history theories require the examination of four dimensions for each 

excavated object and building: physical properties, frequency, association, and place in 

space (Walker 1995b:64). Some of these dimensions have been discussed. As mentioned 

in Chapter 3, during the Pueblo IV period, inhabitants of aggregated villages built more 

integrative structures, such as kivas; further, these new kivas were more formal than 

those built prior to aggregation. At the same time, commonly used artifacts, such as non-

ritual structures and manos, became more singularized (Adams and Walker 1994:10). 

This is an important trend that can be applied to mural decoration. Regarding wall 

decoration, measurement of the physical properties includes the number of plaster layers 

in a single structure at different time periods, in ritual versus non-ritual structures, as well 

as the chemical composition of the plaster. The composition is not discussed here, but 

would be an excellent future study. A discussion of the number of plaster layers within 

each structure and a comparison within ritual versus non-ritual structures is provided 

above. In future investigations these trends should be examined to create an appropriate 

statistical hypothesis with more structures. Is the number of plaster layers generally larger 

in ritual structures than in structures with non-ritual context?  

The frequency dimension of wall decoration pertains to how many structures were 

plastered within one site through time, and how many sites across the Southwest during 

different time periods exhibit wall decoration. The first aspect is currently difficult to 

investigate. Older archaeological reports often lack detailed information about the plaster 
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in structures. Further, plaster has occasionally deteriorated to the point where it would be 

difficult to detect. Thus, the focus here is on the plaster frequency within one structure. It 

can be argued that the same criteria can be applied to the plaster frequency. However, 

extensive yearly studies of plaster sequences have been conducted at Homol’ovi I, 

enabling the author to gain valuable information for this question as presented here.  

Based on currently available data, the following general statements can be made 

concerning the differences between wall decoration during Pueblo II, Pueblo III, and 

Pueblo IV. Currently, 12 sites from Pueblo II, 27 sites from Pueblo III, and 26 sites from 

Pueblo IV are known with mural decoration (compare Appendices A, B, and C). Of those 

sites, only Cliff House in Mancos Canyon, has documented wall decoration in two non-

ritual structures; six of the 27 Pueblo III sites have more than one structure with mural 

paintings, and 10 of the 26 Pueblo IV sites have more than one structure with mural 

paintings.  

Additionally, the earlier mural images, created between approximately A.D. 900 

and 1300 (Pueblo II and Pueblo III periods), were apparently more permanent than their 

successors. Most of the sites with mural images have a single layer of plaster covered 

with one painted image.  

There is no information about the number of plaster layers at 19 of the 39 Pueblo 

II and Pueblo III sites. At sites with known plaster information, the average number of 

plaster layers in Pueblo II structures is 3.6, while there is an average of 7.7 plaster layers 

in Pueblo III structures. Only two of the 39 sites from these periods contained one 

structure each with two superimposed painted plaster layers. Those sites were Alkali 
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Ridge in Utah (Brew 1946) and Yellow Jacket in Colorado (Mark Neupert, personal 

communication 1994) from the Pueblo II period. At Aztec Springs (Wetherill 1894) and 

Kanab Creek (Smith 1952:59), several colored plaster layers were documented from the 

Pueblo III period. 

During the Pueblo IV period of the fourteenth century, this pattern changed 

dramatically, as the average number of plaster layers within a structure is 29.1, an 

appreciable increase over previous periods. One could argue that the use life of Pueblo IV 

kivas was extended from that of kivas in earlier periods. However, these may have been a 

different reason for multiple plaster layers; while the number of superimposed plaster 

layers in kivas increased, the use-life of a kiva did not increase to the same degree. 

Important for this study, then, is the number of soot layers between the plaster layers. 

Future researchers studying pueblos from all periods should note not only quantity of 

plaster layers, but also if these layers are interspersed by soot layers. The prevalence of 

soot layers is the best indication of the visual significance of the walls and their 

accompanying plaster.  

Researchers have also found mural paintings at several sites with multiple, 

superimposed paintings, sometimes more than 100 individual plaster layers. Images 

found at Awat’ovi, Kawayka’a, Pottery Mound, and Kuaua exemplify this short use-life, 

in which paintings were regularly “destroyed” by covering them with new painted images 

or plaster layers.   

Possible associations to be investigated include the wall decoration within various 

structure types, their relationships to other structures, and their locations within a site. To 
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discuss the frequency, association, and location of structures with multiple plaster layers 

at Homol’ovi I, one must consider the various occupational periods. During the founding 

Tuwiuca phase (A.D. 1290-1330), there were four to six spinal room blocks; seven 

structures from three spinal room blocks have been excavated (Adams 2002:137-140). In 

two of the spinal room blocks, small kivas had been added, which seemed to have been 

associated with single to multiple family household use (Adams 2002:139). By A.D. 

1300, the northern segments of the 100 and 000 room blocks were constructed, which 

includes Kiva 215 and Structures 4 and 8.  

In the second construction phase at Homol’ovi I, the Early Homol’ovi phase 

(A.D. 1330-1365), room blocks were connected. Adams (2002:156) hypothesizes a 

mechanism for increasing authority of the groups in the linkage of those spinal room 

blocks with ritual structures. A painted bighorn sheep and two painted antelope skulls 

within “three ritual structures in the 700 and 500 room blocks may symbolize cooperation 

in ritual and legitimization of community power through the symbolic meaning of kinship 

groups through shared ritual structures and artifacts” (Adams 2002:156).  

 Interestingly, the most elaborate mural images, found in Kiva 901, are located in 

the most recently constructed part of Homol’ovi I, the southern area of primarily adobe 

construction. This is important because this massive remodeling of the village, including 

a large, enclosed plaza, coincided with construction of Homol’ovi II and the 

intensification of Jeddito Yellow Ware exchange with communities of the Hopi Mesas, 

and the possible introduction of the katsina religion (Adams 2002:156).  
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THE COMMUNICATIVE ROLE OF WALL DECORATION  

 The communicative role of wall decoration was introduced in Chapter 3. That 

theoretical framework is applied here to the findings of wall decoration at Homol’ovi. 

The discussion starts with the receiver, followed by an in-depth analysis of the emission, 

and an assessment of the visual performance of wall decoration, specifically the pigments 

used. The next step is a detailed analysis of the context/stage of the wall decoration and 

includes investigation of the distinction of the occurrence of wall decoration in ritual 

versus non-ritual structures. Finally, a brief discussion about the sender is offered.   

 

The Receiver 

Analysis of a communication process begins with designation of the receiver 

(Schiffer and Miller 1999b:70). A communication event can only exist if the performance 

is received (Schiffer and Miller 1999b:71). Regarding the visual performance of plaster, 

it can only be perceived if a receiver’s visual sense is functioning properly. The response 

of the receiver may leave traces in the archaeological record. The main question left to 

answer then is, who the receiver is and what one can learn about him/her in the 

archaeological record. This study has revealed how the researcher receives the wall 

decoration through his correlons, meaning personal history, education, and methods of 

analysis. Does this help us understand the prehistoric receiver, the person or group of 

people who reacted to the visible performance of the various forms of wall decoration? It 

is that response that directly influences the sender’s technical task, especially given that a 

collective response could and did create a new sociopolitical environment from which the 
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sender had to work. As such, initial use of a pictorial device can be assumed to have 

created an enhanced reaction toward the ceremony performed and thus triggered further 

use of this device. Considering the construction of an altar, with or without a mural 

image, a clean, unsooted wall will enhance the colors, and thus, the visual performance of 

an altar, promoting a more memorable reaction by the receiver, the participant in the 

ceremony.  

At Homol’ovi II, the image in Kiva 714 depicts a white mural of the San 

Francisco Peaks on the western wall and white images on the other three walls, 

illustrating the physical environment around the site. Small white dots above the 

paintings seem to mark time, perhaps celestial events important for agriculture or 

marking the time to begin planning ceremonial events. Hopi visitors and members of the 

Advisory Board to the Hopi Cultural and Preservation Office have suggested the image 

may be related to the pueblo’s sunwatcher, the individual responsible for observing the 

location of the sun, who announces important calendrical events to the community 

(Adams 1994:5). Titiev (1944:131) mentions that the Al (Horn) Chief, designated 

sunwatcher at Orayvi, observed the path of the sun until the summer solstice is reached 

(Titiev 1944:146).  

Structure 729 at Homol’ovi I and Structure 710 at Homol’ovi II contained 

engravings. The small size and the location of Structure 710 within the room block 

indicate it was a kinship-based ritual structure, not a ceremonial center for the entire 

village. The engravings depict artifacts with ceremonial functions, such as a prayer stick, 

corn plants, and some other figures. Based on historical documents, such engravings 
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scratched into the mud plaster might have been the prayers of the girls who mudwashed 

the walls. The primary part of Structure 729 also had ritual features, suggesting it was a 

ritual structure. Although the engravings were found in a room that was likely used for 

storage, the storeroom may have held ritual paraphernalia. The small size of Room 710 

suggests the rituals were kinship-based, and did not crosscut kinship boundaries (Adams 

1992:7). Thus, mural paintings within those structures are more activity specific and 

permanent.   

 

The Visual Performance of Wall Decoration 

The emission of wall decoration is visual; that is, mural images are passive 

emitters unable to respond. During ceremonies, the mural image literally resides in the 

background, and its role in the communication process is initially to key the receiver’s 

context-defining correlons (Schiffer and Miller 1999b:79) through its visual performance. 

The life history of each mural affects its performance. Different behavioral processes 

ensure the emitter’s proper performance and/or the end of its performance life. 

 The mural images found at Homol’ovi I and Homol’ovi II show signs of this new 

form of pictorial imagery. Within those kivas, the rites described by Connerton (1989:53) 

must insure the identification of the culture’s symbolic materials. As shown, after A.D. 

1365 at Homol’ovi I, plaster in ritual structures became more visually significant than for 

earlier ritual or non-ritual structures. This is evidenced by intensified replastering 

behaviors. Fewer soot layers between plaster layers in ritual structures containing a 

hearth suggest a “clean” plastered wall surface was important for the overall visual 
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performance of the structure, while in non-ritual structures, plastering was done 

periodically, but less frequently. Plaster, as an artifact, was important in Hopi rituals, and 

that importance has not yet been fully appreciated by the research community.   

Adams (1991, 2002:110) proposed that, during the aggregation period of the 

fourteenth century, the kivas were part of an exclusive-inclusive system to compensate 

for scalar stress. By enhancing the visual performance of the activities performed in those 

structures, the wall decoration can be seen as part of the activities associated with the 

newly established katsina cult.  

Plaster is a form of wall decoration with specific visual performance 

characteristics, such as color, the absence or presence of soot, and possible pigment 

decoration (mural painting). The significance of each performance characteristic varies, 

depending on the type of structure (ritual versus non-ritual) and ceremonial calendar. The 

visual performance of prehistoric plaster could be altered by a host of processes, 

including replastering in different colors, mending, adding mural images, partially or 

completely removing the images or plaster, adding a layer of soot or even burning the 

plaster, and eventually, abandoning the structure, which exposes the plaster to further 

natural formation processes, such as water, freeze-thaw, and plant growth.  

 

The Analysis of Pigments Used in Wall Paintings at Homol’ovi I 

In assessing the significance of pigments, one must analyze the pigments and 

compare them with other ritual and non-ritual use of pigments. As Parsons (1939:341) 

mentions, pigments are the element that make the mask sacred and “into a living person.” 
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Not only do the symbols in the painting have sacred connotations, the pigments used for 

the paint do as well, as is demonstrated below.  

The distribution of pigments at Homol’ovi I supports the idea that pigments of the 

same color, with and without marker elements, came from different sources (see Chapter 

4). This is based on the observation of Stephen (1936:25) that only white clay from a 

very special source can be used for whitewashing kivas, while white clay from other 

sources is used to paint katsinas. This supports the hypothesis that pigments of the same 

color, from different sources, can predictably be associated with different artifact and 

structural types. These hypotheses were tested using a chi-square analysis. Pigment 

colors were analyzed independently, because each color could potentially show a 

different pattern.  

 Red pigment samples with and without marker elements, drawn from artifacts, 

were tested first because red was the most abundant pigment color (Table 5.2). Of the 

201 samples taken, 33 had traces of marker elements, including the red pigment in the 

mural images. Red pigments with marker elements are found in most artifact types, 

except painted bones, painted faunal remains, and red stained axes. The null hypothesis is 

that red pigments from different artifacts would be distributed randomly. Axe, fauna, 

ceramic, and mural data were excluded due to the absence of numbers in one of those 

categories. The chi-square test showed a statistically significant distribution of red 

pigments used on different artifact types (Table 5.3). Artifacts such as painted faunal 

remains or painted axes did not contain any traces of marker elements in their pigments, 
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Red Artifact 

With marker Without marker 

Raw pigment 13  

(43.3%) 

17  

(56.7%) 

Mano 5    

(6.7%) 

70  

(93.3%) 

Metate 2    

(22.2%) 

7    

(77.8%) 

Miscellaneous 

ground stones 

2    

(20.0%) 

8    

(80.0%) 

Palette 1    

(50.0%) 

1   

(50.0%) 

Chipped stones 1   

(7.7%) 

12  

(92.3%) 

Axe 0 7    

(100%) 

Fauna 0 10  

(100%) 

Ceramic 0 2    

(100%) 

Mural 1    

(100%) 

- 

Flagstone 8    

(19.5%) 

33  

(80.5%) 

Total 33  

(16.4%) 

168  

(83.6%) 
 

 

Table 5.2: Artifacts with red pigment, divided into iron-based red pigments and red  

      pigments with marker elements. 
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Artifact 

type 

With 

marker 

element 

Without 

marker 

element Sum 

Raw 

pigment 13 17 30 

Mano 5 70 75 

Metate 2 7 9 

Ground 

stone 2 8 10 

Palette 1 1 2 

Chipped 

stone 1 12 13 

Flagstone 8 33 41 

Sum 32 148 180 

p Value = 0.000832 

 

 

Table 5.3: Chi-square test for the distribution of red pigments among different artifact    

      types. 

 

while the red used for the mural image contained arsenic. This indicates some artifact 

types were only painted with pigments from a very specific source, identified by the 

presence or absence of a marker element. With a 99 percent confidence level the null 

hypothesis can be rejected.  

 Only 14 of 114 tested manos contained traces of arsenic and marker elements. Of 

those, nine were found in ritual contexts, supporting the conclusion that arsenic-

containing pigments were infrequently used, and then only for specific purposes.   

The next statistical test was conducted on pigments drawn from ritual and non-ritual 

structures. Structures with unknown function were considered non-ritual structures, due 

to their lack of specific ritual features. The null hypothesis was that there is no 
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statistically significant difference in red (Table 5.4) or blue-green (Table 5.5) pigment 

distribution among ritual and non-ritual structures. This hypothesis of random 

distribution can be rejected, at least for red and blue-green pigments, because these were 

found distributed in non-random patterns throughout the site and were correlated with 

specific objects in specific contexts.   

 Iron-based blue-green pigments were found primarily in ritual contexts (88.9 

percent), while copper-based greens were distributed relatively evenly between ritual 

(55.6 percent) and non-ritual structures (44.4 percent). Only one of the copper-based 

blue-green artifacts, a mano, was found in a ritual context; all other manos had iron-based 

blue-green pigment traces. This could suggest copper-based blue-green was used on 

perishable ritual artifacts, such as wooden artifacts, or even as body paint. 

 Similar results were found for red pigments. Arsenic-based red pigments were 

found primarily in ritual contexts (63.6 percent), while iron-based red pigments were 

found about equally in ritual (47.6 percent) and non-ritual (52.4 percent) structures. 

Preliminary statistical analysis of white pigment use suggests similar patterns. White 

pigments with marker elements were found in only three of 17 objects tested: two on 

manos, both of which were found in kivas, and one on a metate, recovered from a ritual 

structure. This suggests white pigment containing marker elements was used for specific, 

uncommon, perishable, and probably ritual objects.   
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Red Structure 

With marker Without marker 

Ritual 21  

(63.6%) 

80  

(47.6%) 

Non-ritual 12  

(36.4%) 

88  

(52.4%) 

Total 33  

(100%) 

168  

(100%) 

Chi-squared value p value = 0.09233 

 

Table 5.4: Chi-square test for red pigment distribution, by structure type. 

 

 

 

Blue-Green Structure 

With marker Without marker 

Ritual 1   

(11.1%) 

5   

(55.6%) 

Non-ritual 8   

(88.9%) 

4   

(44.4%) 

Total 9   

(100%) 

9   

(100%) 

Chi-squared value p-value = 0.0455 

 

Table 5.5: Chi-square test for blue-green pigment distribution, by structure type. 
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Black pigments were tested from 39 artifacts. Black pigments with marker 

elements were found on one palette, one metate, four manos, and three slabs. Of 44 

yellow pigment samples analyzed, the only arsenic-containing yellow sample was found 

on a mural, probably due to the presence of a residue from the underlying red arsenic 

pigment. No other source of yellow pigment with traces of marker elements was found.   

  Of some 71 excavated structures, pigments with marker elements were found in 

only 17 structures. Of the 68 raw pigments collected and tested from Homol’ovi I, 12 

contained arsenic traces and eight contained traces of other heavy metals. The 39 raw 

clays from sources in the vicinity of Homol’ovi I (Lyons 2001) did not contain any of the 

defined marker elements. Therefore, the raw materials with marker elements were 

probably collected at, or traded from, distant areas. The high proportion of heavy metal-

containing raw pigments at the site supports the conclusion that those raw pigments were 

brought to the site from other regions and stored at Homol’ovi I until they are needed.  

 The distribution of pigments with marker elements is shown in Figure 5.3, 

illustrating that these pigments were used primarily in certain restricted areas of the site, 

such as Structure 729 and neighboring structures, Kiva 215 and neighboring structures, 

Kiva 901, Structure 268/252, Structure 103, Structure 558, Structure 661, and Kiva 

558/504/502 and vicinity. Interestingly, in only one example is a pigment with copper 

content found in one of the original spinal room blocks of the site, indicating 

differentiation of pigment use might have developed later. Most pigment samples, except 

one from the 700 spinal room block and the north pueblo spinal room blocks, were from 

younger areas of the site (compare to Adams 2002:Figure 6.4). 
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Figure 5.3: Distribution of pigments with marker elements at Homol’ovi I (Pigments  

        with arsenic, copper, or manganese, versus pigments with no marker   

         elements). 
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Context/Stage 

 Depending on the function of a structure, the receiver may be an initiated member 

of a society attending a specific ritual in a designated kiva, a member of a habitation unit 

residing in a specific structure that is replastered for certain events, or performing as a 

katsina observing and participating in rituals. The behaviors of the first two groups were 

probably strongly affected by their belief in the existence of katsinas, a supernatural 

group of beings responsible for the well being of the residential unit.  

 The context, as defined by Schiffer and Miller (1999b:58, 121), “is a specific 

activity transpiring in a given place.” In other words, the context of a communication 

consists of an activity and a place. Place is discussed first. Wall plaster has been found in 

various structures across Homol’ovi I, structures of different types, with different 

characteristics as defined by Adams (2002:23-31). Thus, it is essential to distinguish the 

different structure types and determine differences in wall plaster within those types. To 

simplify, there is a statistically significant difference in wall plaster between ritual and 

non-ritual structures at Homol’ovi I.  

Of 71 structures (Appendix D), 42 with known functions were chosen for the 

statistical analysis. Of those 42 structures, 25 contained high-quality plaster and 17 

displayed no signs of plaster (Table 5.6). The structures were divided into ritual versus 

non-ritual structures; this distinction is based on the hypothesis that plaster use differs 

significantly between ritual and non-ritual structures. Ritual structures in this context 

combine small and large ritual structures, small and medium/large kivas, as defined by 
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Adams (2002:24-26), according to features and deposits. All other structure types are 

grouped as non-ritual. 

 

Ritual structures Non-ritual structures Wall decoration 

13 12 presence of plaster 

3 14 absence of plaster 

16 26 total 

 

Table 5.6: Presence and absence of plaster in ritual versus non-ritual structure. 

 

The hypothesis is that there is an association between the presence of plaster and 

the room being a ritual structure. This is supported by the fact that of the 16 ritual 

structures, 13 had signs of plaster. According to the Standard 2-portion test (Table 5.7), 

the rate of plaster in ritual structures is 81.35 percent.  

Within non-ritual structures, only 46.2 percent of the rooms (12 of 26) showed 

signs of plaster. The null hypothesis for the first test is that there is no difference in wall 

plaster between ritual and non-ritual structures. Using Minitab, the following test results 

are obtained. The p-value is 0.011, with a confidence level of 95 percent. This means the 

probability of observing our data under the null hypothesis is approximately 1.0 percent, 

which is very low. Thus, the null hypothesis that there is no difference between the  
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Sample x = Presence of 

plaster 

N = Number of 

structures 

Sample p-value 

Ritual 

structures 

13 16 0.812500  

(13 out of 16) 

Non-ritual 

structures 

12 26 0.4615384 

(12 out of 26) 

Difference = p (1) – p (2) 

Estimate for difference: 0.350962 

95% CI for difference: (0.0902312, 0.621692) 

 

Table 5.7: Standard 2-portion test.
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percentage of ritual rooms treated with plaster versus the percentage of non-ritual rooms 

treated with plaster is rejected. To summarize, there is a marked difference in plastering 

behavior in ritual versus non-ritual structures, supporting the initial hypothesis that the 

visual performance characteristics of plaster are key markers indicating structure use.  

 After having defined the place of the communication, we can define the activity. 

Ritual structures are generally used to conduct ceremonies.   

 

These underground rectangular chambers symbolize the underworld from where 

the Hopi emerged, and the major ceremonies are carried out therein. Kivas are 

built or repaired to meet ceremonial needs, so that a member of a clan controlling 

a particular ceremony frequently takes the initiative in construction and the 

obligation of maintenance ... But while the kiva is thought of as “belonging” to a 

particular clan or clans, membership is not by clan (Eggan 1950:96).   

 

Mural images may have generally been used to transmit cosmological beliefs to 

participants in kiva ceremonies, as the following citation shows. 

   

The other three then began decorating the roof beams ... Wi'nüta says the cloud 

and lightning washed on the beams are renewed every year at this season's feast. I 

ask their significance in that place and he says, 'Can't you see for yourself? There 

are growing plants on the floor and ledges and where could be a better place for 

the maidens to paint their prayers for clouds, lightning, rain?' And sure enough the 

realistic emblems are in equally realistic environments” (Stephen 1936:202). 

 

Sekaquaptewa and Washburn (2004:460) have discussed this theory. Societies 

without written records often use oral or visual media to preserve cultural values and 

identities. Cosmological systems are carried in metaphors transmitted through songs or 

wall paintings. Wall paintings, like other oral traditions, do “not stand alone but, rather, 
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always appear within a whole complex of performance vehicles that communicate Hopi 

ideas and values” (Sekaquaptewa and Washburn 2004:461).  

In Voth (1912:Plate V), the image of an altar is depicted. The altar is a Marau 

altar and part of the winter ceremony at Orayvi in 1894. Interestingly, the altar includes 

not only figurines, decorated upright slabs, vessels, and tiponis, but also a niche filled 

with ritual objects and four painted stripes in white beneath the niche. The dismantled 

altar is shown in Voth (1912:Plate Xa). Plate Xb (Voth 1912) however, shows the 

reconstruction of the altar Voth (1912:33) observed in 1897. In examining the four white 

stripes between the altar and the niche, a difference in their execution can be seen. 

Apparently, those white stripes are part of the Marau ceremony and were reapplied 

annually for at least the two years observed and documented by Voth (1912).       

 

A Small Discussion about the Sender 

 According to communication theory, a sender cannot exist without a receiver; that 

is, the receiver infers the sender (Schiffer and Miller 1999b:80). The task of the 

researcher, then, is to model the receiver’s inference as to the sender in a specific 

communication process – in this case, kiva ritual. Therefore, a short discussion is 

appropriate here about the perception of the sender in the receiver’s mind. The emphasis 

lies on the fact that the sender is not equivalent to the person applying the mural 

decoration, as would probably be assumed in conventional communication theories. 

Consider the fact that the katsina dancers, although wearing katsina masks, clothing, and 

other paraphernalia, not only impersonate but become the katsina. It follows, then, that 
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mural paintings, by being painted with certain colors and depicting certain ceremonial 

images, become sacred themselves and are, in turn, seen by the receiver as having been 

sent by the katsinas.  

 This inference is supported by the fact that an altar and its associated painting 

must be removed immediately after the ceremony, as observed at the Powamu ceremony 

at Walpi. Parsons (1939:358) assumes that the reason “may be part of the ideology about 

isolating supernatural power when it is not under rigorous ritual control.” Parsons 

(1939:341) also states that a katsina mask must be renovated for every ceremony, with 

old paint scraped off in a special shrine, because the pigments are what makes the mask 

sacred and “into a living being.” This suggests the receiver would not regard the artist as 

the sender. The artist is simply an agent of supernatural beings who use sacred pigments 

to make the mask sacred, transforming it into a sender for the receiver. This provides a 

likely explanation for the plaster layers covering the mural images and the multiple 

superimposed paintings at some of the aggregated Pueblo IV sites.  

 

WALL DECORATION AND SOCIAL POWER  

The aggregation of villages and the formation of settlement clusters, such as the 

Homol’ovi cluster, created scalar stress (sensu Johnson 1982, 1989) within the 

community. To cope with this stress, the social hierarchy had to be reorganized, as 

outlined in Chapter 2. In the archaeological record, these changes in social power are 

visible in material objects and can be measured through scale, differentiation, integration, 

and intensity (Adams 1996b:5). At Homol’ovi I, a differentiation of community and ritual 
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structures, combined with increase in size and formality, can be detected in the 1300s 

(Adams 2002:156). Similar changes are found at Chevelon, Cottonwood Creek, and 

Jackrabbit, all part of the Homol’ovi cluster. This expansion in size and increased 

formality of communal and ritual architecture suggests a change in the flow of power 

(Adams 2002:157). Ritual architecture becomes more elaborated, and differentiated, and 

ritual deposits increased in scale and variety (Adams 2002:157; Adams and LaMotta 

2006).  

The wall decoration found at Homol’ovi I and Homol’ovi II is part of this 

differentiation and formality. As demonstrated above, wall decoration not only increased 

during this time, it augmented the importance of the visual performance of walls, 

especially in ritual structures. Adams (2002:160) points out that the “diversity and 

number of structures excluding participation in the large Homol’ovi villages suggest a 

heterarchical structure of the distribution and control of power in the village.” Adams 

(2002:161) uses Kiva 714 at Homol’ovi II as an example, with its mural image depicting 

the San Francisco Mountains. He suggests that only individuals with authority have 

control over the calendar and access to this particular structure.  

Potter and Perry (2000:64) identified four aspects of ritual performance that 

enhance and reinforce the inherent hierarchy entailed by limited control of rituals and 

ritual knowledge.  

(1) Messages about hierarchy are communicated through ritual.  

(2) Rituals reinforce the authority of those who conduct them.  

(3) Rituals contain ideological aspects under the control of the authorities.  
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(4) Rituals give the authorities a forum to express and then undermine possible 

     resistance to the dominant social structure.  

Wall decoration is an integral part of this ritual performance. As a communicative 

device, it enhances the communicative role of rituals, adding a visual component of 

ideological images to legitimize the new social or ritual power. According to Potter and 

Perry (2000:76), ritual power is an especially effective foundation for leadership, because 

rituals mediate group inclusion and exclusion processes, an aspect also demonstrated by 

Adams (1991) with the establishment of the katsina cult.  

The new structures and related activities needed to be communicated and manifest 

in the community; that is a new social memory created. The communicative process in 

cultures without writing is complex, and includes a diverse arrangement of repetitive 

stimuli addressing different senses, including audio and visual manifestations 

(Sekaquaptewa and Washburn 2004). Wall decoration, particularly paintings, is a 

communicative vehicle for cosmological and ritual thought and tradition, similar to the 

role of Hopi songs. Both forms stimulate different senses during specific ritual 

ceremonies and, as a whole, create a formalized language through which calendrical 

repetition ensures the identification of the culture’s symbolic material (Connerton 

1989:57-65). The repetitive nature of oral and visual traditions provide a bases for a 

complex communicative system of human interaction in Hopi society and create a 

common social memory for behaviors everyone in the community is expected to follow 

(Sekaquaptewa and Washburn 2004:462; Washburn 2003).   
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Societies without written records often use oral or visual media to preserve 

cultural values and identities (Sekaquaptewa and Washburn 2004:460). Cosmological 

systems are carried in metaphors transmitted through songs or wall paintings. Wall 

paintings, like all other oral traditions, do “not stand alone but, rather always appear 

within a whole complex of performance vehicles that communicate Hopi ideas and 

values” (Sekaquaptewa and Washburn 2004:461). As Connerton (1989:72-104) points 

out, social practices are most often effective when available through different senses, 

such as incorporating dances, songs, or other activities with inscribing techniques that 

stimulate visual senses through mural decoration. Combined, these practices enhance the 

effect of social memory (Connerton 1989:72-104).   

Mural images are an excellent example of the inscribing practices described by 

Connerton (1989:73). Mural paintings in the Greater Southwest play an important role in 

the changing communication system of human behavior. The multicolored images, which 

appeared for the first time within primarily ritual structures during the tenth century, 

experienced a dramatic change in style and execution during the fourteenth century. As 

mentioned, one of the major aspects of Pueblo village organization during the fourteenth 

century is the crosscutting lineage and village integrative ceremonies related to the 

katsina cult (Walker et al. 2000:342). Today, this religion is known through its 

ceremonial dances, including masked performers representing katsinas in public areas, 

called plazas. The depiction of masked images was already known by the Pueblo II 

period (about A.D. 900-1100), as a mural image from the Village of Great Kivas shows 

(Roberts 1932). The significance of the depiction and reenactment of masked figures was 
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amplified and probably reestablished through development of the new cult (Adams 

1991). This concept of using previously known visual images to create the legitimacy of 

a new social construction is discussed by Connerton (1989:3). Sinopoli (2003) 

demonstrates this concept at the example of Vijayanagara in India. The new political 

elites used music, theater, political ceremonies, and temple rituals to create and present 

their imperial power. Historical elements, such as temple architecture, were chosen by the 

new leaders to create a new memory based on known symbols and sacred associations 

(Sinopoli 2003:32).   

 Mural images of the Pueblo IV period, including the decoration found at the two 

Homol’ovi sites, show distinct differences from previous periods. Although Crotty (1995) 

denies the connection of the elaboration of mural paintings during the Pueblo IV period 

with the reorganization of sociopolitical organization, Adams (1991) has clearly 

demonstrated the relationship between elaborated mural images and the newly expressed 

social power in combination with the development of the katsina cult. Mural images are 

not the only decorative wall covers to communicate social activities and changes. The use 

of multiple plaster layers also furnishes important evidence related to societal change and 

behavior. As demonstrated, the study of plastering behavior can identify the importance 

of ritual activities in ritual versus non-ritual structures through time. The detailed study of 

plaster even allows identification of slight changes in activities within a single structure, 

as changes in plaster sequences in Structure 4 at Homol’ovi I show.  

 The choice of pigment sources also indicates the differentiated behaviors related 

to decorating ritual and non-ritual artifacts, including wall decoration. Pigments from 
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different sources are distributed non-randomly across Homol’ovi I. The differentiation in 

use of different pigment sources of the same color is not only evident in ritual versus non-

ritual objects, but also within different artifact types. For example, red pigments with 

marker elements are used in 63.6 percent of the artifacts found in ritual structures, 

including the mural image in Structure 901 at Homol’ovi I. 

  

MODERN APPLICATION OF THE COMMUNICATION THEORY 

During the centuries that followed, changes in wall decoration and its descendents 

in modern art also demonstrate the role of images in a complex communication system, 

indicating changes in Pueblo society influenced by the contact period, including 

Christianity and the modern market. 

The visual performance of the mural images is important not only for 

establishment of the new social order during the Pueblo IV period, but can also be 

identified later in history and in more recent times. Mural images depicting katsinas or, as 

Connerton (1989:3) defines, “images from the past”, helped legitimize Christian religion 

at Zuni. When the “Our Lady of Guadalupe” church in Zuni was renovated in 1966, Alex 

Seowtewa, together with his sons Ken, Gerald, and Edwin, was asked to paint images on 

the walls of the church showing similarities between Catholic and Zuni spirituality 

(Griffin-Pierce 2002; Seowtewa 1992). Drawing on childhood memories of elders and 

Zuni mythology, the artists painted very realistic images of katsinas. While traditional 

Pueblo paintings had no background and stylized images, the Seowtewa pictures were 

very realistic and had background imagery of the natural landscape around Zuni. 



 204

Accessible to a wide variety of receivers and presented in the context of a Christian 

church, these images are nonetheless representations of sacred anthropomorphic figures. 

The receivers are Zuni converts to Christianity and Anglo visitors. The response of Zuni 

Christian members is keyed through their correlons – cultural memories of traditional 

Zuni imagery of katsinas and ritual paraphernalia – and those social memories are used to 

legitimate a new, present-day social order, Christianity (Connerton 1989:3, 6-40). This 

Zuni correlons-based, keyed response becomes especially clear in the representation of 

the Galaxy Medicine Society altar close to the Christian altar in the front of the church. 

The altar, depicted in front of a naturalistic sky, shows a small male figure riding a 

wooden beam in the sky. Although surrealistic and insignificant to a non-Zuni audience, 

to the Zuni, this figure communicates the “fundamental premise of Zuni life: the unseen 

spiritual world exists side by side with the tangible reality of the everyday” (Griffin-

Pierce 2002:117). The murals in Our Lady of Guadalupe represent a combination of 

continuation of culture through integrating former sacred elements into a new social 

system.      

Other combinations of old and new motifs, with implications for receiver 

responses, can be seen in art forms such as Dineh blankets. Cecilia Yazzi, a famous 

Navajo weaver, created a 1-m by 1-m cotton-wool blanket in 1980, depicting the moon 

with a red surface, a spaceship, and a space car with two astronauts. This integration of 

modern images with traditional techniques is typical of many modern Dineh weavings, 

on exhibit at the Heard Museum in Phoenix.   
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However, the response of the Dineh receiver is different than the Zuni receiver’s 

response. Navajo weaving traditions are known for their quality all over the world, and 

blankets are created for a broad audience of diverse receivers in the open market, not for 

restricted religious initiates. Modern themes, such as space exploration, expressed 

through traditional techniques, comprise a new art form that remains recognizably Navajo 

to the receivers. 

The sender has increased in importance throughout the last century. Although it is 

still the receiver in modern art, equivalent to the market and the potential buyer, who 

dictates the styles and form of the art created, the name of the sender, an authentic Native 

American artist, has gained significance. While in prehistoric mural paintings and in the 

beginning of modern art, artists were nameless, today, an image autographed by a famous 

artist is much more valuable than an image created by a nameless or unknown artist. 

Although modern indigenous artists remain influenced by their own correlons (feelings, 

emotions, and cultural background), they now communicate with people who have 

different correlons, with new, less predictable reactions. For this reason, modern artists 

often distance themselves from the messages conveyed in their paintings, because the 

traditional purpose (creating specific ceremonial responses) has been replaced by a 

modern purpose: appealing to an international critical audience with various cultural and 

historical backgrounds and heterogeneous correlons. The receiver/response construct is 

vital to the basic existence of the artist. His or her financial security depends on the 

positive emotional response of primarily unknown receivers in the marketplace.  
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The emission of contemporary mural images is quite different. Modern mural 

images are simpler and less ceremonial than their prehistoric predecessors. Tanner (1957) 

assumed those differences are due to the fact that modern murals were painted 

recreationally, as Ellis reported in 1952. Ellis documented that boys and men who had 

some skill in painting were asked to paint the walls of the kiva during the day, basically 

to keep them occupied. The colors were defined as earth colors mixed with water (Tanner 

1957:46). 

In modern Southwestern art, the sender has gained another, unprecedented 

importance. Unlike the anonymous paintings discussed above, modern art often gains 

value when signed by a known artist. Modern artists’ correlons include their cultural 

backgrounds, upbringing, identification, memory, and ritual involvement (Connerton 

1989:44; Lillios 2003:129; VanDyke and Alcock 2003:3). Social ideas become part of 

artistic expression. 

 

… As with most of my work, I use my ethnical background (Hopi/Choctow) as a 

basic foundation for my translation and creation of my images... (Dan 

Lomahaftewa, Heart Museum, Phoenix). 

 

  

SUMMARY AND CONCLUSION 

 Mural paintings cannot be defined as a single unifying cultural element, but 

rather, they are part of a complex interactive system that can be the action field of change 

through time. The mural images found at Homol’ovi I and Homol’ovi II show signs of 
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this new form of pictorial imagery. Within those kivas, the practiced rites, as described 

by Connerton (1989:53), must insure the identification of the symbolic materials of the 

culture. Changes in wall decoration during the second half of the fourteenth century can 

also be seen as a part of the rethinking of space within aggregated villages, as 

demonstrated by Adams (2002:148). 

 A behavioral study of wall decoration provides information not available in other 

theoretical approaches. The focus on the receiver clearly shows the importance of the 

visual performance characteristics of a wall, including plaster and mural images, in 

connection with social and religious activities. Wall decoration, a previously undervalued 

artifact form, is part of a complex communicative system that enables the researcher to 

gain additional information about social changes through time.  
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CHAPTER 6:  

ARCHAEOLOGY AND CONSERVATION 

 

Archaeology and conservation are separate but related fields of study. 

Archaeologists in the United States rarely work directly with conservators, and usually do 

not have training in proper conservation methods. The following chapter outlines the 

advantages of conservation training for archaeologists, as well as a description of 

conservation techniques appropriate for preserving plastered and pigmented wall 

decorations. 

 

WALL DECORATION AND CONSERVATION 

The University of Arizona, Tucson, has strongly supported interdisciplinary 

research approaches. For example, Dr. Nancy Odegaard is a conservator and head of the 

Preservation Division of the Arizona State Museum (ASM), a Professor in the 

Department of Anthropology, and Professor/Co-director for the Heritage Conservation 

Science Program in the Materials Science and Engineering Department. In addition, 

University of Arizona archaeology students are offered opportunities to study 

preservation-related issues through other disciplines, including chemistry, anthropology, 

materials science, architecture, and preservation studies in the College of Planning and 

Landscape. These interdisciplinary opportunities have been combined with programs that 

involve museum conservation students in archaeological excavations, and have given 
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archaeologists hands-on experience in artifact recovery, transportation, and preliminary 

field conservation methods to support their theoretical work.  

Unlike restoration, which restores or brings back artifacts to their original forms, 

conservation techniques are used to preserve objects. In archaeology, conservators 

usually work with decaying artifacts, or artifacts damaged by improper excavation or 

transport. Conservators use many tools and methods to analyze, stabilize, properly 

transport and preserve artifacts for storage or display. Because their task is to preserve 

and not restore artifacts, conservators try to avoid the use of materials that could 

chemically alter the composition or optical properties of artifacts.   

Archaeologists are often unfamiliar with conservation tools and methods. 

However, they can, and indeed should learn those techniques for two reasons: (1) to 

better preserve artifacts they excavate; and (2) to learn more about the materials and 

technologies from those artifacts.   

A significant obstacle in combining archaeology and conservation includes the 

use of different terms describing the same conditions and characteristics of material 

objects by researchers in the fields of historical preservation, architecture, conservation, 

art, and archaeology. A glossary with terms used in this study is attached (Appendix I).  

Further, few publications combine archaeology and conservation, especially 

plaster conservation. For example, Dowman (1970:126-131), a leading conservation 

guide for field archaeology, includes only six pages about plaster and only four about the 

mud plaster typically found in the American Southwest. Another commonly used guide 

for field archaeology includes one chapter dedicated to wall paintings (Sease 1987). Both 
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of these books were written by conservators specifically for field archaeologists. Another 

approach to dispensing information on this topic in the United States has been the 

sporadic availability of workshops offered by agencies such as the Getty Conservation 

Institute and the National Park Service.   

The most comprehensive general publications about mural conservation are 

Conservation of Wall Paintings by Mora et al (1984) and Examination and Conservation 

of Wall Paintings by Agraval and Pathak (2001). These books were written by 

conservators for conservators and preservation specialists. 

Regional differences also influence the potential for cooperation between 

archaeologists and conservators. Most plaster and mural research has been done in 

Europe and Asia (e.g., Agraval 1989; Agraval and Pathak 2001; Ashurst and Ashurst 

1988; Banik et al. 1984; Clarke 1991; Corzo 1993; Pasartset 1990; Piqué 2002), where 

mural decorations are more abundant and have a longer history than in the Americas, and 

where preservation is more widely accepted and considered important. Most American 

conservation research has been done in Mesoamerica (e.g., Bone 1986; Donnan 1998; 

Hansen 1991; Littmann 1960a; 1960b; Magaloni et al. 1995; Scott et al. 1997), and 

focuses largely on understanding technologies and their procurement or development. In 

the Southwest, most conservation studies have examined adobe (Koob et al. 1990; 

Warren 1998), far more often than plaster or pigments (Dowman 1970; Philips 1986; 

Sease 1987), due to its rapid deterioration and continued use as a commercial building 

material.   
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Finally, few research centers have mural conservation facilities. Those that do 

include the Canadian Conservation Institute (CCI); the Getty Conservation Institute 

(GCI); the International Center for Restoration and Preservation of Cultural Property 

(ICCROM) in Rome, Italy; the Courtald Institute in London, England; the National 

School of Conservation-Churubusco in Mexico City, Mexico; and the Architectural 

Conservation and Research Center at the University of Pennsylvania’s Department of 

Historical Preservation. At Pennsylvania State University, Frank G. Matero is Associate 

Professor, Chair of the Architecture Department, and directs the Center for Preservation 

Research, thus combining the architecture and conservation disciplines. This program 

covers four areas: archival research; technical analysis and characterization, detailed 

recording, and design, testing, and execution “of a treatment program specifically focused 

on the in situ stabilization of plain and symbolic architectural surface finishes.”
1
  

 

MURAL CONSERVATION IN THE AMERICAN SOUTHWEST: A BRIEF 

HISTORY 

In the American Southwest, few mural decorations were reported before 1935, 

and then usually only one image per site. Documentation was therefore limited to some 

written descriptions and a few sketches (Hewett 1909; Jackson 1875; Prudden 1914; 

Roberts 1932). Mural images found before 1935 were not conserved, so most of the 

images described by early scholars have since disintegrated completely.  

                                                           
1
 <www.design.upenn/hsrp/mesaverde/project_history.htm> 
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The discovery of numerous and elaborate images at Kuaua, New Mexico, in 1935, 

and at Awat’ovi and Kawayka-a in Arizona, in 1936, finally brought more attention to 

mural decorations in the Southwest. Even so, archaeologists lacked adequate methods for 

excavating, stabilizing, and documenting individual mural layers; most murals were 

never recovered from the field, treated, transported, analyzed in laboratories, or properly 

stored. With the rudimentary conservation techniques available, only a few representative 

samples of the most beautiful murals were preserved (Silver 1980:9). Preservation 

techniques have developed slowly since the mid-1930s, perhaps because training was not 

available in the United States, and archaeologists rarely sought higher education in 

Europe, or in an area that was dominated by art. A few of the landmark excavation and 

preservation attempts are described here. 

 

Lowry Ruin 

Lowry Ruin, as described in Chapter 2, was excavated in 1931, by Paul S. Martin, 

a Southwestern archaeologist employed by the Field Museum of Natural History, 

Chicago. The excavators of Lowry Ruin belatedly realized that some of the 

approximately 25 plaster layers in Kiva A had been painted with brown rectangles and 

white dots; unfortunately, the fragile plaster disintegrated shortly after exposure. The 

plaster was described as adobe plaster; the composition of the painted pigments is 

unknown (Martin 1936:42). Silver (1985) later learned through x-ray diffraction that the 

plaster at Lowry Ruin contained 75 percent quartz, 5-10 percent feldspar, 5-10 percent 

mica, and some traces of additional, unidentified materials (Bohnert 1990:263).     
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Kiva B, found under Kiva A, also showed traces of plaster decoration, with two 

decorative bands with a white pattern, found on the face of a bench encircling the kiva. 

Unfortunately, the patterns were not documented in scale drawings before Martin and his 

crew applied eight layers of shellac over the painted portions of the lower wall unit tom 

protect the plaster and pigments from further deterioration. They then refilled the 

structure (Lister 2000: 16). The kiva was reopened in 1974, roofed to protect it from rain 

and the elements, and made accessible to the public. By then, Kiva A had almost 

completely deteriorated, and the shellac used on the wall plaster of Kiva B had hardened, 

darkened, and pulled the plaster away from the masonry wall (Lister 2000:21). Roots, 

dirt, and moisture had started to delaminate the plaster layers. Nonetheless, in 1974, a 

team under the supervision of David Breternitz, director at the Mesa Verde Research 

Center, made drawings, photographs, and written descriptions of the images, and then 

covered them with plastic sheeting for protection. Unfortunately, plastic covering 

increases the formation of mold.  

In 1977, chemist William Burke attempted to stabilize the plaster at Lowry Ruin 

(Lister 2000:24). Burke cleaned the affected walls and experimented with chemical 

adhesives to bond the painted plaster to the supporting wall. He used a chemical with the 

main ingredient methyl methacrylate, which must be heated to 105° Celcius to enhance 

bonding. For his first experiment, Burke heated the walls with heat lamps, sprayed three 

gallons of methyl methacrylate onto the wall, and allowed it sit for one hour. For his 

second experiment, he used an electric blanket to heat the wall plaster (Lister 2000: 25). 
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Both experiments failed. The chemicals penetrated and hardened the plaster but did not 

bond them to the wall (Lister 2000:25).   

By 1980, Constance Silver, a conservator with a background in Southwestern 

archaeology and some training in Europe - currently conservator in private practice in 

New York City - found the plaster and mural paintings of Lowry Ruin in even worse 

condition than in the 1970s (Lister 2000:25, Silver 1980). The structure had been left 

open to the elements; consequently, the roof had collapsed, mold was found on the plaster 

surfaces, salts had been deposited on the soil line, and rats had infested the structure. 

Silver covered the walls with dampened and treated Japanese tissue paper. The edges of 

the plaster and the shelving poles were coated with unidentified preservatives, and the 

panels were covered with nylon sheeting and bubble wrap, held in place with stacked 

sandbags (Lister 2000:27). These were later replaced with pegboard coated with soil and 

vermiculite. In 1987, two pieces of decorated wall plaster at Lowry Ruin were salvaged 

by the Rocky Mountain Regional Conservation Center of Denver University (Lister 

2000:27).  

Figures 6.1 and 6.2 are photographs showing the devastating deterioration of the 

murals between 1975 and 1992. The white terraced images of Kiva B are clearly visible 

in the Figure 6.1, taken during ruins stabilization work in 1975, and the plaster was 

attached to the wall in most areas. By 1992, when this author photographed the same 

kiva, the plaster had detached from the wall in most places and all signs of previous 

mural images were gone.   
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Figure 6.1: Mural Decoration at Lowry Ruin, Kiva B in 1975 (Photograph  

   courtesy of E.C. Adams). 
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Figure 6.2: Mural decoration in Kiva B, Lowry Ruin in 1992 (Photograph by  

   the author). 
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Kuaua  

The Kuaua discoveries marked a turning point in the study and analysis of 

Southwestern mural paintings. Excavations of Kuaua in 1935, uncovered an 

unprecedented number of elaborate mural images, 95 within Kiva III alone, many 

superimposed (Bliss 1948). Vivian and Bliss, both students at the University of New 

Mexico at that time, developed recovery methods by trial and error. These methods were 

later applied and further developed at other sites, including Awatovi and Kawaika’a.   

Superposition of multiple images significantly complicated recovery, immediate 

treatment, documentation, and potential removal. Bliss suggested a paleontological 

approach, including the erection of tents to cover and protect the structures containing 

mural images (Lister 2000:42). Vivian consulted the conservators Gettens and Stout at 

the Fogg Art Museum, Harvard University in Cambridge, Massachusetts, for additional 

treatment suggestions. After several failed attempts at preventing plaster deterioration on 

site, the team decided encased the painted plaster layers in a protective jacket and 

transported them to the laboratory at the University of New Mexico. As described below, 

the jacket for the western wall section of Kiva III was 4 ft wide and as high as the painted 

areas (Lister 2000:45).  

First, a consolidating layer of cellulose nitrate, a thin solution of celluloid 

dissolved in acetone, was applied to the plaster and paint. Second, a layer of tissue paper 

was applied to the plaster with a wet brush. Third, the tissue paper was covered with a 

thin solution of molding plaster. Fourth, strips of burlap cloth soaked in plaster were 

applied to the tissue paper/plaster layer. Finally, thin strips of wood lath were attached 



 218

using more burlap strips soaked in plaster; these were reinforced with a framework of 2-

inch timbers, also fastened with plastered burlap strips. A trench was dug behind the wall 

to expose the rear of the plaster layers, and the entire rear side was encased in a similar 

shellac-burlap-wood-plaster jacket, without tissue paper, to create a solid bond. The 

exposed section of the upper plaster was covered with shellac to prevent delamination 

(Bliss 1948:221). Next, the two parts of the jacket were bolted together, and a base jacket 

similar to the front and back jacket was added to hold the plaster layers together. Finally, 

a sloping ramp was dug behind the wall section, and the section was pulled up the ramp 

and loaded upright onto a truck. When the crew at Kuaua first tried to drive the truck, it 

would not move; the 5-ton weight of the wall-jacket structure lifted the front wheels of 

the truck completely off the ground (Bliss 1948:221)! However, the method of jacketing 

and transporting the plaster layers developed by Vivian and Bliss worked. The plaster 

layers arrived at the laboratory in the Department of Anthropology intact.   

At the laboratory, researchers developed a method for stripping each paint layer 

from the base and remounting each one onto hard wallboard. Several experiments 

showed that a solution of “one quart of Eastman stripping collodian, mixed with six 

ounces of clear Ambroid and (or) Duco cement” with unbleached muslin worked best for 

peeling the paint layers off individually (Bliss 1948:221). Both Eastman stripping 

collodian and Ambroid are cellulose nitrate solvents. First, a variable acetone-soluble 

synthetic adhesive was applied to the painted surface with a brush, and it was then 

covered with a thin sheet of unbleached muslin. The solution varied slightly depending 

on the special condition of each individual paint layer. When the adhesive dried, the 
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muslin was peeled from the surface in a rolling motion, removing the top image and 

leaving the paint layer below intact (Bliss 1948:221-222; Smith 1952:34; 1990:44, Mora 

et al. 1984:262-281). The process was repeated to remove each painted layer separately. 

Each recovered painting was glued with clear ambroid adhesive to a piece of hard 

wallboard treated with an adobe mix and casein sizing solution to improve adherence. To 

expose the painting, the muslin layer was removed when the ambroid had hardened. In 

Mora et al (1984:246) this method is called “strappo”, in contrast to “stacco a massello”, 

which is the method of detaching the painting with all the underlying plaster layers intact. 

Each painted layer was reproduced on canvas in full size and in color, and small, 

scaled copies were drawn on graph paper. Each painting was photographed, and detailed 

descriptions were written. The paintings were then individually peeled back and 

remounted on hard wallboards. By 1994, however, when the author arrived at the 

Coronado State Monument to visit Kuaua, where 13 of the original 95 mural images are 

currently on display, Park Manager Nathan Stone stated that a few years before he had 

found the original wall paintings stored in a room adjacent to the park’s restroom 

facilities. He transferred them to the Museum of New Mexico Conservation Laboratory, 

located in the basement of the Folk Art Museum in Santa Fe. Stone desperately needed 

grant money to professionally conserve the remaining original mural paintings. My 

inquiry to the location of the remaining 82 images lead me to the Museum of Indian Arts 

and Culture in Santa Fe. Melissa Powell, Curator of the Museum, informed me via e-mail 

that the remaining images are not at the Museum of Indian Arts and Culture and are 

currently subject to an assessment study to evaluate their condition.  
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Awat’ovi and Kawayka-a 

Scholarly and public understanding of Southwestern mural decoration changed 

forever in 1936, when many elaborate mural images were unexpectedly discovered 

during excavation at Awatovi and Kawayka-a. Because there were so many structures 

with so many images, far more than the single wall found at Kuaua, researchers had to 

record and uncover the individual painted layers in the field (Lister 2000:72). There were 

simply too many to move them all to laboratories for further study.   

Watson Smith, a former lawyer, was chosen by Brew Martin to work with the 

mural decorations, because he had no specific job yet. To properly conserve the murals 

from Awat’ovi, Smith adapted the methods developed by Vivian and Bliss to local field 

conditions and consulted with George Stout and Rutherford Gettens, both conservators at 

the Fogg Art Museum, Harvard University. First, Smith excavated the decorated 

structures from their centers outward, toward the plastered walls, carefully exposing the 

plaster. Temporary roofing protected the structures from the sun and retained some 

moisture inside; both critical precautions in the dry, hot Southwest. Smith’s crew then 

used Boy Scout knives to peel off the undecorated layers of plaster and expose the 

decorated plaster. The painted surfaces were cleaned, and the images were photographed 

and drawn to scale using a string grid (Lister 2000:74; Smith 1952:39-52). Paint samples 

were taken for later chemical analysis.  

Unfortunately, available time and money often dictate which conservation 

methods can be used. Due to the expense involved, only 14 of the 178 designs were 

mounted and taken to the Peabody Museum at Harvard University, where Smith later 



 221

analyzed and remounted them using unbleached muslin strips applied with a solvent and 

adhesive. Once in the lab, each of the 14 recovered images was treated with 

formaldehyde
2
 and alcohol to harden the surface and kill the bacteria and mold (Lister 

2000:80). Smith also tested the suitability of ten different consolidating solutions for 

conserving the mural paintings. His criteria were the speed of drying, degree of viscosity, 

flexibility, and reversibility (Smith 1952:40-41). After consulting with Gettens and Stout, 

Smith finally developed a solution of 100 cc Alvar 7-70 polyvinyl acetate resin, 100 cc 

Acetone, 60 cc ethylene dichloride, and 20 cc dibutylphthalate (Smith 1952: 40). Some of 

the samples conserved using Smith’s formula are now at the Museum of Northern 

Arizona, Flagstaff, and remain in relatively good condition due to continuous care 

(Meyers 2000).  

 

Pottery Mound 

Between 1959 and 1962, Frank Hibben, archaeologist and professor at the 

University of New Mexico, and his crew discovered murals at Pottery Mound, New 

Mexico. Unfortunately, Hibben made no attempt to conserve the images, choosing 

instead to process and document the images in situ, and scrape the upper, processed 

layers off to gain access to older layers (Lister 2000: 113; Schaafsma 1980:74; Silver 

1980:9). Consequently, only photographic and painted documentation remain for 

researchers today; the beautiful murals were lost forever. Although Hibben claimed 

                                                           
2
 Formaldehyde is usually sold as a saturated aqueous solution that is 37% formaldehyde and stabilized 

with 10-15% methanol. 
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several accurate photographs and two field drawings were made for each mural image, 

Crotty (1995:18), an art historian with a PhD from the University of New Mexico, was 

unable to locate most of them. According to Brody, art historian at the University of New 

Mexico, many of the drawings were destroyed during a flood in a basement storage room 

before the Maxwell Museum had been built (Crotty 1995:19).    

 

The Silver Survey 

By the 1970s, Mesa Verde National Park management realized they lacked “an 

integrated plaster database” and regretted “the continuing loss of this resource” (Bohnert 

1990:262). To address these problems, the park hired an architectural conservator and 

mural specialist, Constance Silver of New York, to conduct a survey of the known Pueblo 

mural paintings in the Southwest. She was to record types and causes of deterioration and 

to suggest components of a pilot preservation program (Silver 1980: 3).  

Prior to 1980, no condition or conservation study had been done (Silver 1980: 2). 

During her fieldwork, Silver identified some 700 mural paintings discovered between 

1890 and 1978, and she examined a sample of 72 during the winter of 1978/79. Silver 

(1980) concluded that plaster at sites with no human interference survived in direct 

proportion to the level of natural protection from the elements. Plaster at sites with 

human interference, from vandalism to stabilization attempts, rarely survived. For 

example, at Aztec Ruin, New Mexico, where, despite stabilization projects, only two of 

19 mural samples documented in the 1920s survived until 1978 (Silver 1980:6). She 
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concluded that, “The rate of loss has been exceptionally high. Of the about 600 

documented mural paintings found in kivas, only about 60 have been preserved” (Silver 

1980:6). Of these, only 15 were in good condition, and their display was often 

inappropriate (Silver 1980).  

For preservation, Silver proposed that friable and exfoliating plaster be 

consolidated with ethyl silicate and then reattached to structural supports. She also 

suggested flaking and powdering paint be reattached to plaster foundations with an 

acrylic resin solution such as Acryloid B72, and that the plaster then be remounted on a 

new support (Silver 1980: 18; 1982: 13). Silver (1980) and Bohnert (1990), a curator at 

the Southwest Archaeological Center in Florida, concurred that plaster preservation in 

prehistoric Southwestern sites was sorely neglected in terms of recovery, storage, and 

conservation. Both concluded that the first step toward developing a comprehensive 

plaster resource preservation program is to assess and record Southwestern plaster walls 

and structures as archaeological artifacts.   

 

PROPOSED CONSERVATION METHODS FOR MURAL DECORATIONS 

Wall paintings and plaster artifacts are best analyzed archaeologically if they are 

properly conserved. When murals are not properly conserved, they are, at best, badly 

damaged, and, at worst, completely destroyed. Therefore, artifact conservation begins 

before excavation in the field, during the planning phase of fieldwork, and it continues 

through recognition, documentation, condition reporting, proper physical care, and 
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possibly transport for laboratory assessment and analysis. It also continues into the long-

term storage or exhibition stages. 

All plaster fragments, large or small, painted or plain, should be treated with 

special care and should be protected from unnecessary movement or abrasion; exposure 

to unfiltered air, and exposure to ultraviolet or high levels of illumination. During 

handling, nitrile gloves are recommended because cotton gloves can pull pigment 

particles from the artifacts or leave fibers on the object (Odegaard 1990:8). Ideally, 

pigmented sections of plaster samples should not be touched until their status has been 

addressed by a conservator or project manager.  

 

Recognition 

Delaminated or detached plaster might be found in the fill of a structure and not 

attached to its walls, as archaeologists might assume (Figure 6.3). Plaster in the 

Southwest can be difficult to recognize, especially if the crew is not looking for it. 

Southwestern plaster consists primarily of local clays mixed with sand, and it looks much 

like the mortar of the underlying wall, or even the fill dirt covering the site. If the 

inhabitants applied several plaster layers to the wall, these multiple layers are easier to 

identify, while a single layer is often very difficult to visually distinguish from the 

surrounding fill. Further, plaster layers are often quite fragile, due to the arid 

southwestern climate, and they can deteriorate, crack, or delaminate even more rapidly 

upon new exposure to the elements through the excavation process itself.   
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Figure 6.3: Plaster fragments along the wall and in the fill of Structure 729,  

   Homol’ovi I (Photograph by the author in 1998). 
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 Historically, many mural decorations have been discovered unexpectedly. 

Consequently, mural and plaster recovery, documentation, and in situ treatment have 

been inappropriate or even non-existent, and many mural images and plaster artifacts 

have been destroyed as a result.  

Thus, proper recovery requires field archaeologists to prepare for a new 

excavation with a research plan that includes possible discovery of plaster or mural 

decoration, and to carefully examine the backdirt and walls during excavation. If it is 

determined that murals will not be removed, selection of appropriate semistabilization 

techniques to facilitate excavation and preservation should be incorporated. 

 

Documentation 

Each uncovered plaster artifact or mural image found must be examined, 

documented in detail, and recorded with information about its present state, its original 

condition, and hypotheses about how and why the paint or plaster was applied, mended, 

or altered (Mora et al. 1984:17-35; Silver 1980:21). The plaster or mural images should 

be drawn, including a 1:1 scaled drawing using standardized color codes, such as the 

Munsell Color System, or Mertz and Paul’s “A Dictionary of Color,” as was done at 

Awatovi (Crotty 1995:17). The recording of plaster samples can be slightly less complex 

than the documentation of actual mural images; however, the researcher must document 

the plaster from all four walls, including the plastering behavior within the corners of the 

rooms, and that all features that are plastered. . 
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A professional photographer should photograph the artifacts or images using 

direct light, tangential, transmitted close, or other photographic techniques. Photographs 

by untrained photographers can be misleading. Smith, for example, reported that an 

untrained photographer at Awatovi created filtered images of mural images that did not 

accurately depict the original painting (Crotty 1995:15). Conservators also use 

photography to accurately document aspects of condition. A measurement scale, color 

and gray cards, and identification number are included in the image. In addition to the 

initial set of photographs, drawings, and written descriptions, assessment studies with 

updated photographs should be done at least annually, to detect treatable deterioration 

such as cracking or fading of the pigments (Mora et al. 1984:33). To document possible 

plaster and paint application and mending and alteration techniques, look for and record 

evidence of handprints or streaks created by brushes, and mended areas with additional 

plaster overlaid on partially detached, damaged, or painted plaster. 

Agraval and Pathak (2001:76-81, 236) demonstrated several more complex and 

revealing techniques. Oblique, tangential, or raking lighting can be used to create 

photographs in high or low relief, highlighting cracks, blisters, peeling, and flaking of the 

plaster or paint. The light source is placed at an oblique 5 to 10-degree angle to the wall, 

while the camera is placed at a 90-degree angle.  

Infrared reflectography can be used on thin paint layers to illuminate pigments 

from layers beneath the surface, showing underlying drawings, paintings, revisions, or 

repairs to earlier images. Infrared reflectography has significant potential to show how 

images change over time, through maintenance and other activities, especially when the 
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technique is used to document permanent mural decorations. Examples include those at 

Jemez, a Towa-speaking pueblo located on the eastern bank of the Jemez River, New 

Mexico, excavated by Simpson in 1848 and Bourke 35 years later (Brody 1991:140, 

Tanner 1957:45).  

Cross polarizing enhancement (CPE) is another new technique for documenting 

damaged pictographs and petroglyphs, developed in 1998, within the tribal lands of the 

Confederated Tribes of the Warm Springs Reservation of Oregon (Henderson 1998:3). 

CPE does not use a polarization filter, it eliminates all surface reflections, and transmits 

faint, internal pigment reflections through filters, improving pigment visibility and 

creating a “noiseless” film record (Henderson 1998:8). These advantages could make 

CPE extremely useful for documenting mural images, as the technique is further 

developed. The project goal was to establish the feasibility of using CPE as a 

standardized recording technique for entire sites (Henderson 1998:5). Photographs using 

CPE were recorded in the dark using a 35 mm single-reflex camera with a flat field 

macro lens and linear polarizers, Kodak Kodachrome ISO 200, color transparency film, 

and high-output electronic strobes with linear polarizing filters as the light source 

(Henderson 1998:6). The images were scanned using a Kodak Imaging Workstation and 

converted with five different solutions to Photo CD ImagePak formats by Pacific Color in 

Seattle Washington (Henderson 1998:7).   
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Condition Report 

Also called an assessment study, an on-site condition and damage report is vital 

for all conservation efforts (VanBalen 1999). The object is to identify and list the plaster 

or paint wall treatments, material composition and application techniques, damage, 

possible causes of the damage, and potential conservation treatments (Agraval and Pathak 

2001:72). 

Excavations usually have detailed forms to document artifacts and architectural 

components, but these forms rarely include space to document types of damage and 

possible causes, nor are there standard terms used within and across related disciplines to 

refer to damage and its causes. VanBalen (1999) created a “Masonry Diagnostic System” 

and an “Atlas of Damages to Historic Brick Structures” based on research at the 

University of Hamburg, Germany, in collaboration with the T.N.O.-Bouw (Building 

Research Station of the Netherlands) and the University of Milan. This study provides an 

excellent example of a comprehensive condition report. Overall wall condition, including 

data such as building materials used, structural construction and present soundness, wall 

diameter, thickness, and other parameters, should be reported on a separate form and 

cross-referenced to the wall decoration form. All photographic and pictorial 

documentation should also be cross-referenced to the wall decoration condition form. 

A sample wall decoration condition report is provided in Appendix J. The form 

provides space for the date, name of the recorder and weather conditions, which can 

dramatically influence the visibility of colors and other details; general information about 

the site and structure; documentation of methods; general condition of painted and 
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plastered artifacts; specific condition of each artifact; types of deterioration; causes of 

deterioration; and possible treatment procedures.    

 The section on the general condition of the wall plaster should include visually 

accessible data such as plaster thickness, color (using the Munsell Color Chart), and 

traces of application, mending methods, undercoating (“arriccio”), and finishing. A 

plaster layer count should be conducted, recording individual plaster layers and soot 

layers, identifying each layer by chronological order, Munsell color, and approximate 

thickness measured to the nearest 0.1 mm (< 0.2 mm, 0.2 - 0.5 mm, or > 0.5 mm). These 

three ranges permit greater research efficiency without sacrificing accuracy, because the 

plaster layer thickness tends to vary throughout the wall (Appendix K).  

 The section on plaster and pigment deterioration includes advice for identifying 

human agents that may have damaged artifacts, such as improper excavation techniques, 

improper ruin stabilization, improper conservation techniques and vandalism (Mora et al. 

1984:165; Silver 1980:9-10). Natural agents, which can cause erosion and delamination, 

the splitting of multiple plaster layers, include moisture and dryness.  Moisture may cause 

blisters or bubbles on the paint layers, while atmospheric humidity can cause a loss of 

cohesion by dissolving the adobe and binder (Silver 1980:7). Dryness can cause 

desiccation, crazing, flaking, spalling or surface erosion. Both humidity and extreme 

dryness can cause cracking and detachment from the structural support (Silver 1980:11). 

Soluble salts and freeze-thaw cycles can exfoliate the surface (Sease 1987:114).      
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TREATMENT 

Appropriate treatment for damaged or vulnerable wall decoration depends on the 

condition of the plaster or paint, as well as the causes of the damage. Dirt should be 

carefully and non-chemically removed using a soft brush or air spray pump (Sease 

1987:115; Wilks 1999: 27-40). The brushes used might include synthetic fan-shaped 

blender brushes and other specialized artist brushes. 

 

In situ Conservation 

Sease (1987) recommends wall paintings be left in situ if at all possible, with the 

surrounding plaster consolidated and stabilized, if necessary, by applying a 7 to 10 

percent solution of the ethyl methacrylate copolymer Acryloid B-72. Plaster will 

occasionally absorb this solution rapidly, and it should not be applied to painted surfaces, 

because the solution might discolor the pigments (Sease 1987:115). Fragile and cracked 

plaster can also be stabilized with an application of 10 percent Acrysol, an aqueous 

acrylic dispersion solution.   

The best treatment for painted plaster that will be left in place, is to refill the 

structure. This protects the mural from natural elements, including humans, and leaves 

open the possibility that the mural can be re-excavated later when better treatments or 

more funding become available. Refilling must be done carefully to protect the plaster 

from damage by the backfilling process. Also, the backfill will shrink after time and may 

cause damage. The plaster should be covered with a 0.5 mm-thick plastic netting (Mora 

et al. 1984; Sease 1987: 117). Then, a polyethylene or polystyrene foam partition, with 
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interlocking supports, should be placed vertically in front of the wall, approximately 20 

cm away. The space between the netting and the partition should be carefully filled with 

vermiculite or sieved dirt, and only then should the structure be refilled in the traditional 

way (Sease 1987:116-117).  

 Fragile plaster can be mended in situ, through filling cracks, consolidating plaster, 

or removing salts. Fallen plaster fragments can also be treated, or fragments or entire 

walls can be removed. Ideal adhesives combine strength, flexibility, certain optical 

properties, resistance to atmospheric agents, reversibility, static electricity, and non-

toxicity (Mora et al. 1984:217-222, 231-233). They are colorless and theoretically 

removable, penetrate the surface to ensure cohesion of the individual plaster layers, and 

do not alter the chemical structure of the pigments. They also do not form a hard crust 

that pulls decorative surfaces away from the substrate, or that prevents moisture 

equilibrium with the ambient environmental conditions, or finally, that supports 

biological growth. 

Adhesives can include binders, thickeners, or fillers (Mora et al.1984: 217-222; 

Phillips 1986). An adhesive is “a material which, ideally, fills the gaps between the 

pieces, adheres to both surfaces and achieves a sufficiently strong and rigid interface 

between the pieces” (Wilks 1999:14). The perfect solution for plaster conservation 

treatment in the Southwest has yet to be found (Chiari 1990). 

Early conservation efforts used shellac to prevent delamination of multiple plaster 

layers. Shellac is a natural resin-like substance produced by the lac species insect to cover 

larvae. It is approved by the U.S. Federal Drug Administration, but its complex 
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polymeric composition is not clearly understood. Shellac treatments did not work at 

Lowry Ruin and Kuaua, causing the plaster at both sites to completely detach from the 

wall.   

Koob et al. (1990), a conservator from the Corning Museum of Glass, tested and 

recommended application of Acrysol WS-24, a water-based acrylic dispersion, to 

preserve mud brick architecture in Turkey, which might be applicable to conservation in 

the Southwest. Acrysol meets many criteria for good plaster adhesion. Some grades have 

a low viscosity
3
 and color stability is durable and non-yellowing, with low reactivity to 

sensitive pigments. However, WS-24 does darken and harden mud plaster in ways that 

are often unacceptable.  

Thermoplastic
4
 acrylic resins, such as Acryloid, do not penetrate the plaster 

molecules deeply, due to their own high molecular weight (Koob et al. 1990:292). Dilute 

solutions of acrylic emulsion may be useful for repairing surface fractures and preparing 

plaster samples for transportation. For example, in 1999, this author used Rhoplex AC-

33, an acrylic emulsion, to treat several plaster samples (up to 10 cm by 10 cm) having 

multiple plaster layers. Each fragment was sprayed with an air pump containing a 1:10 

Rhoplex AC-33-distilled water solution, dried, and then wrapped in 

polytetrafluoroethylene (PTFE) film (Odegaard 1997) and stored under laboratory 

conditions. The treated samples were stable up to five years later, while most of the 

small, untreated samples had literally turned to dust.    

                                                           
3
 Viscosity means the depth of penetration. 

4
 Thermoplasts are soluble in a range of solvents-based on their two-dimensional linear chains. 
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At Homol’ovi II, Odegaard (1994) assisted in stabilizing the mural and mud 

plaster found on Kiva 714 during excavations in 1994. Unfortunately, conservation was 

not the primary focus of the project, but rather the stabilization and documentation to 

enable a careful excavation of the floor surface. The assessment of the condition of the 

painted wall included visual observation, photographs, and gently touching and tapping 

the painted areas to determine the extent of the crack systems and separation from the 

masonry. Small cracks were mended using water from a syringe or small bottle. Medium 

sized cracks were treated with a mixture of Rhoplex and water, and larger cracks were 

reduced by applying an adhesive between the plaster layers and the substrate. The surface 

was cleaned after the stabilization. After the completion of the excavation a fabric was 

used to cover the wall and the structure than backfilled. For future discoveries of mural 

images like those found in Kiva 714, Odegaard (1994) recommends: 

 

(1) greater review of the archaeological analysis of the structure as understood at 

 that time, (2) more elaborate graphic and photographic documentation, (3) 

 sampling of soil plaster, and pigment; followed by analysis; and processing of this 

 information, (4) formal proposal of a project design for complete conservation, 

 and (5) execution of the conservation treatment and write-up of the complete 

 project. 

 

Fallen Plaster 

Mud plaster that has detached from a wall presents a challenge, because it looks 

like a slab of mud and can often only be properly identified if a researcher spots a fine 

line indicating a paint layer (Dowman 1970:128). Before removing the plaster fragment 

from where it was found, researchers should determine how much detached plaster is 
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present, evaluate its condition, and determine which side of the detached plaster is oldest 

(the side originally facing the wall) and which is youngest (the side originally facing the 

inside of the structure).  

The plaster should then be carefully cleaned with a soft brush (Sease 1987:114), 

and the strength of the plaster assessed before further treatment. If the sample is 

internally stable, the fragment can be undercut with a sharp flat tool such as a modified 

bamboo skewer, removed, and stored in a flat, rigid container for transport (Sease 

1987:114).  

Wide-format rolls of polytetrafluoroethylene (PTFE) film or “Teflon tape” have 

proven useful for wrapping plaster fragments (Odegaard 1997). The PTFE retains the 

natural moisture in the plaster, without adding moisture or contaminating the sample. 

Year-long tests by this author with samples from Homol’ovi I demonstrated that plaster 

artifacts wrapped in inert PTFE film retained their physical properties better than artifacts 

wrapped in other materials, such as aluminum foil or plastic wrap. Although some of the 

pigments may be deposited on the PTFE film, these traces can be used for pigment tests, 

preserving the other pigment molecules on the original painting. Plasticizers used in 

many plastic wraps, such as Saran, may deposit and chemically alter the pigmented 

surfaces.  

For transport and storage support, the researcher should cut an acid-free cardboard 

frame about 5 cm wider than the image, cut the edges into fringes, place the frame on the 

plaster piece and cut the plaster from the earth. The cardboard fringes are folded around 

the plaster to lift the piece; however, if the fallen plaster fragment is fragile or 
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deteriorating, treatment is required prior to removal. Plaster of Paris cannot be used as a 

cast, because its water content prevents adherence. Sease (1987) and Dowman (1970) 

both recommend casting damp, fragile plaster fragments in polyvinyl acetate (PVA) 

emulsion, a thermoplastic polymer resin commonly used in field and laboratory 

conservation. It can be formulated to be soluble, reversible, light-stable, and non-

yellowing
5
. Other possible stabilization treatments include acrysol and Agryloid B72, as 

described above. 

  

Removal 

Plaster should be only removed from its original location when it is absolutely 

essential for analysis or conservation (Dowman 1970:128). After the painted plaster is 

moved to a laboratory for study and storage, it should be covered with acid-free paper 

and kept in a dark, humidity-controlled environment. Plaster fragments should be stored 

in acid-free boxes with specially cut polyethylene foam lining that has been coated with 

PTFE. 

In the Southwest, painted plaster layers are often found superimposed on one 

another, which requires the upper layers be removed to permit analysis of the underlying 

layers. Each individual layer must be detached and reattached to a new support. There are 

three recommended removal methods, all preceded by careful cleaning of the painted 

surface with a soft brush.   

                                                           
5
 <http://nautarch.tamu.edu/class/anth605/File2.htm> 
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The strappo technique removes only the painted layer, and is only suitable “where 

the paint has little adhesion to the fine plaster layer and the whole surface is flat” 

(Dowman 1970:129-130; Sease 1987:121-122). This method is generally not suitable for 

Southwestern plasters, however, because the plaster layer surfaces are usually irregular. 

Strappo begins with cleaning the painted surface, reattaching flaking pieces, and applying 

diluted bone glue or Vinamul 6525, a polyvinyl acetate resin (Dowman 1970:129). Then, 

a piece of gauze cut to the size of the paintings is applied and coated with glue, followed 

by a sheet of canvas and another layer of glue. After the treated the sample is dried for 

two to three days, depending on the humidity, the painted layer is carefully pulled off.   

The distacco method removes the paint layer and the underlying plaster (Dowman 

1970:130-131, Sease 1987:118-121), and is most suitable when the paint layer has a 

strong adhesion to the plaster layer and the plaster layer is uneven, as with mosaics. The 

method is similar to the strappo method and includes the same steps except that 0.75 kg 

of molasses is added to the glue to avoid contraction (Dowman 1970:130). Paintings 

lifted with the distacco method cannot be rolled up. A wooden frame must be constructed 

to create a rigid support. This frame is later removed by using a scalpel, chisel, or spatula 

to cut behind the plaster. The isolated painting can be fixed to the wooden frame. This 

method is also useful for plaster pieces that have fallen from the wall.    

The third method includes removal of all the plaster layers possibly including 

parts of the wall. This method has been used with murals at Lowry Ruin and has been 

described in detail above. This method is the most appropriate for field excavation in the 
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Southwest, while the strappo and distacco methods are appropriate for separating 

multiple painted layers in the laboratory. 

 

Dating 

Dating plaster and mural images using techniques from other disciplines is 

difficult. Some teams have attempted to date rock paintings using these techniques 

(Armitage et al. 2001, Diaz-Granados et al. 2001).  

Mass spectrometric radiocarbon dating or accelerator mass spectrometry (AMS) 

was used for dating three hieroglyphic texts in the Naj Tunich cave, Guatemala, and was 

used by Duffy (2006) to test Maya Blue pigments from Bonampak. All humic acids from 

charcoal in the paintings were removed using an alkali wash (6M NaOH). Then, the 

carbon was removed from the charcoal sample, using a plasma treatment, and the 

separated CO2 sample was sent to the Lawrence Livermore National Laboratory for 

AMS.  

AMS results must be viewed critically, however, because of the “old wood 

problem”; this is correlating wood samples to date structures can cause dating errors 

(Armitage 2001:475; Diaz-Granados 2001:484). For example, Geib and Fairley 

(1992:1556-168) used AMS to date pictographs in Glen Canyon, south-central Utah, but 

they showed that the date correlating to carbon samples drawn from a perishable artifact, 

a worked stick found inside a rock cairn at the base of the pictograph panel was about 

600 years older than the date correlating to carbon samples drawn from the pictograph 
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itself. It is essential to date the pictographs themselves, rather than artifacts that seem to 

be associated with them.   

 

SUMMARY AND CONCLUSION 

The relevance of conservation for archaeology has long been underestimated. 

Both fields have significant knowledge to offer each other. Conservation methods, 

correctly applied, can yield information important for the analysis of archaeological 

material, not only about plaster composition or raw material sources (Meyers 1999; 

Thomas 1980), but also about cultural change and occupational continuity (Wilson 1996). 

Archaeology, can help conservators to obtain a broader picture about the artifacts 

they conserve, and it provides information about the environment in which the artifacts 

were found, along with their association with other artifacts. Participating in excavations 

will help conservators better evaluate techniques for recovery of certain artifacts types, as 

well as gain a more complete understanding of the field procedures archaeologists must 

use.  
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CHAPTER 7  

SUMMARY AND CONCLUSION 

 

This dissertation has shown, that wall decorations are a vehicle in understanding 

life histories of structures and a communication device in establishing social power. As 

demonstrated by the example of Homol’ovi I, the behavior of plastering and decorating 

walls has changed through time, specifically during changes in social power. Distinct 

differences are especially visible in ritual versus non-ritual structures. Thus the analysis 

of wall decoration helps not only in the reconstruction of the history of use of individual 

structures, but also provides insight into activities of community organization and social 

power. 

This dissertation has demonstrated how the study of wall decoration, using only 

optical, inexpensive, or low technology field methods, can provide information important 

for understanding complex sociocultural changes. The changes in, particularly, mural 

painting demonstrate how the newly developed social and religious organization formed 

in the fourteenth century, as reflected in mural art.   

Wall decorations are part of a complex communication system and mirror, in their 

form and exhibition, sociocultural changes. In addition they provide data demonstrating 

those changes and their importance in human interaction. During the Pueblo IV period, 

significant changes in the execution of mural images, combined with a aggregation and 

the emphasis on masked images demonstrates how mural images play an active part in 
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the newly developed katsina cult. Their highly visual performance characteristic is 

partially in the ceremonial public to establish the new social order. The images, probably 

representing figures already known from past ideological systems, help legitimize the 

new social order. Thus, the mural images, as part of the creation of a new social memory, 

can be seen as a direct dimension of social power.    

Data gathered from the Homol’ovi cluster demonstrates how the social 

reorganization of the fourteenth century is reflected: (1) in the expression in mural art; (2) 

the re-plastering behavior throughout the site; and (3) the differentiated pigment use. As 

part of a complex communicative system, mural paintings reflect socioeconomic changes 

and play an active role in the establishment of social memory through their highly visual 

performance characteristics and their ability to activate human visual senses. 

Plaster, as a permanent architectural feature, retains traces of behaviors and 

activities that occurred in a specific structure. The visual performance of plaster enables 

the use of optical field techniques that do not require intensive and expensive laboratory 

equipment. This study suggests more detailed analysis of wall plaster elsewhere in the 

Southwest can productively answer a broad array of research questions. The field 

methods presented here, in conjunction with more technology-intensive laboratory 

research, may, in the future, hold the key to a new and informative way of analyzing and 

understanding archaeological sites and cultures.  

The remarkable differences in the plastering behavior used in ritual versus non-

ritual structures support the initial hypothesis that the visual performance characteristics 

of plaster are key markers in indicating structure use. After A.D. 1365, plaster in ritual 
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structures became more visually significant than in earlier ritual or non-ritual structures, 

as evidenced by intensified replastering behaviors. Fewer soot layers between plaster 

layers, in ritual structures containing a hearth suggest a “clean” plastered wall surface 

was important for the overall visual performance of the structure, while in non-ritual 

structures, plastering was done periodically, but less frequently, and only when walls had 

become sooted in structures with a hearth.   

Plaster, as an artifact, is an important indicator for the ritual intensification at 

aggregated Pueblo IV sites. Therefore, plaster analysis provides important archaeological 

information on an intra-site and an intra-structural level, because it illuminates 

replastering behaviors within ritual and non-ritual structures throughout the site and over 

time. In summary, the number, thickness, and sequence of plaster and soot layers within 

each structure can provide important information about (1) changes in activities 

performed within the structure; (2) relative dating of associate features such as niches and 

doorways; and (3) relationships among neighboring structures. Plaster samples from 

walls, features, corners, and other structural components must be carefully examined to 

create and support plausible theories about what happened, who took part, when, and 

why. 

The study of the use of pigments on walls and other artifacts at Homol’ovi I 

clearly indicates the importance of their distinct use. At Homol’ovi I, the pigment data 

show a statistically significant distribution of pigments of the same color but from 

different sources among ritual versus non-ritual objects and among different artifact types 

indicating a ritual significance of certain pigments, especially those from distant sources. 
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The data also show a statistically significant, non-random distribution of pigments from 

different sources in ritual and non-ritual contexts and in different artifact types. This 

pattern supports the ritual significance of pigments, as documented by Stephen (1936) in 

historic Hopi. The data support the hypothesis that the pigment sources were especially 

important with manos, metates, and miscellaneous ground stone, which indicate specific 

processing materials were used for specific raw material sources. Axes, flaked stone, 

faunal remains, mural images, and flagstones also seem to be painted with specific 

pigments from certain distinct sources. Arsenic-based red pigments and iron-based blue-

green pigments were found primarily in ritual contexts, while red pigments without 

marker elements and copper-based blue-green pigments were mainly found in non-ritual 

contexts, indicating specific activity related raw pigment sources. This study is an initial 

research highlighting those differences in pigment sources for specific activities, a 

hypothesis that should be investigated further using high technology instrumental testing 

such as Neutron Activation analysis.        

 

FUTURE RESEARCH  

This research can be seen as a beginning of the study of wall decoration as part of 

a complex behavioral communication system. Future studies, including more high 

technological instrumental analysis of pigment and plaster composition, could help to 

determine pigment sources and plaster composition. Those instrumental studies could 

include mass spectrometry or gas chromatograhy. The results of those studies could help 

to better understand possible resource ownership or changes in technological behavior 
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(Hansen 2000; Hansen et al. 1997). For example, at the Getty Conservation Institute, a 

new study focuses on the organic material in wall paintings 

(www.getty.edu/conservation/science/omwp/index.html). This study includes two phases: 

(1) the evaluation of various investigative techniques and the development of a 

methodology for organic materials identification; and (2) the application of the developed 

methods. The first phase has recently been completed. This research has important 

relevance to the study of wall decoration because it: (1) helps in understanding the artistic 

intent; (2) helps in understanding deterioration processes; and (3) helps in developing an 

compatible conservation intervention.  

Research like that provided here show how the study of mural decorations has 

only begun, and multiple research projects can help in understanding these important 

complex human behaviors and interactions. The analysis of wall covering and decoration 

should be given more attention and should be an integral part of the excavation proposal.  
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APPENDIX A 

DISTRIBUTION AND CHARACTERISTICS OF MURAL PAINTINGS FOUND IN THE PUEBLO II PERIOD 

Site name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster 

Layers 

Number of 

Painted 

Layers 

Plaster 

Color 

Pigments used 

for Painting 
References 

Site 11 

around AD 

900 

PII 

remodeled 

Mesa Verde 

type Kiva 

2 2 earthern 
white stripes on 

face of banquette 
Brew, J.O. 1946 

Alkali Ridge, 

UT 

Mummy Cave 

CDM-174 

AD 300 -1300 

PII and PIII 
round kiva 

with bench 
n/a n/a n/a 

red and white 

geometric pottery 

design 

Grant 1979 

BC 50 

Village of 

Tseh So 

AD 922-1077 

PII 
Kiva 6 of 5 

round kivas 
14 1 n/a 

incised plaster 

(image Brody 

1991:60) 

Brand, Hawley 

and Hibben 

1937:77 

Chaco Canyon 

Chetro Ketl 

(11
th

 century) 
PII room106 1 

thick white 

gypsum 

layer 

brown and 

blue 

interlocking 

terraces 

Brody 1991: Plate 

11 

Cliff House 

(Mancos 

Canyon, south 

of Aztec 

Springs), CO 

 

 

around A.D. 

1100 

End of PII, 

be-ginning 

PIII 

2 square 

rooms in a 

two story 

cliff 

dwelling 

1 1 maroon red 

eight inches thick 

white band 

running around 

floor, sides and 

ceiling 

Smith 1952:56 

Jackson 1875:23 

Eagle Nest 

House 

(Montezuma 

County, 

Johnson 

Canyon), CO 

A.D. 900-

1100 
PII 

1 round kiva 

in Ruin II 

with 

banquette 

n/a 1 

clay color 

(red?) and 

white 

traingles going 

into white plaster 

plus small white 

figures 

Jackson 1875 

Plate 35 

Smith 1952:56 
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APPENDIX A - Continued 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster 

Layers 

Number of 

Painted 

Layers 

Plaster 

Color 

Pigments used 

for Painting 
References 

LA 17360 

Chaco 

District, NM 

11
th

 century PII 1 round kiva n/a 1 white 

Red dado with 

triangles and flute 

player 

 

Brody 1991: 63 

LA 83506, 

(OCA 

423130),NM 

beginning of 

PII 

(oldest known 

mural) 

PII 1 round kiva 

 

 

3 

 

 

 

1 
red and 

black 

red-black 

anthropomorph 

figure on face of 

banquette 

Blinman and Dorr 

1992 

 

 

 

 

Painted Kiva 

Site, AZ 

(NA11,070) 

Sour Water 

Wash 

about AD 

1050 
PII 

1 round 

Kiva with 

banquette 

1 1 white 

small white 

figures and 

incisings 

Swarthout et al. 

1986 

Salmon Ruin, 

NM 

along San 

Juan River 

Constructed 

about AD 

1088-1090, 

abandoned 

AD 1130, 

reoccupied 

1185 and 

abandoned 

1285 

PII and PIII 

1 square 

structure of 

250 

structures 

1 1 white 

Dark red image 

on white plaster, 

dado 

Brody 1991 65 

Reed 2006 

Village of 

Great Kivas, 

NM 

around AD  

1015 
PIII 

1 of 2 d-

shaped 

kivas and 

one 

habitation 

1 

1 

1 

1 
n/a 

white geometrical 

designs 
Roberts 1932:79 

Yellow 

Jacket, CO 

 

around A.D. 

900-1250 
PII and PIII 

1 round 

Kiva 
6 2 white 

two white stripes 

on red banquette 

personal 

communication 

Mark Neupert 
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APPENDIX B 

DISTRIBUTION AND CHARACTERISTICS OF MURAL PAINTINGS FOUND IN THE PUEBLO III PERIOD 

 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster 

Layer 

Number of 

Painted 

Layer 

Plaster Color 
Pigments used for 

Painting 
References 

Aztec Ruin 

(Chaco 

Outlier), NM 

A.D. 

1111-

1300 

PIII 
1 round great 

kiva 
unknown n/a 

white and red 

plaster layers, 

red pigments 

red dots on white plaster 

Morris 1921 

Brody 1991: 

65 

Aztec Springs, 

CO 

A.D. 

1100-

1300 

PIII 1 round kiva Unknown 7 
multiple colored 

plaster 
n/a 

Wetherill 

1894 

Betatakin, AZ 

Tsegi Canyon 

A.D. 

1250-

1300 

PIII 

2 ritual 

structures, 

1 kiva 

2 habitational 

rooms 

7 1 
Incisings or 

white 

In 4 structures incising 

like pottery design, 

above room 89 white 

paint 

Judd 1930 
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APPENDIX B - Continued 

 

Site Name Date 
Pueblo 

Period 
Structure Type 

Number of 

Plaster 

Layer 

Number of 

Painted 

Layer 

Plaster 

Color 

Pigments used for 

Painting 
References 

White 

House 

A.D. 1100-

1300 

PIII 2 structures 1 1 White 

white exterior 

plaster with yellow 

decorative band 

Mindeleff 

1897 

p. 109 

Ruin 4 

(probably 

CDC-25) 

A.D. 1100-

1300 

PIII 
cliff wall back of 

rooms 
n/a n/a n/a 

white pictograph 

stripes, dots, pottery 

design 

Mindeleff 

1897 

Ruin 10 PIII 

several structured 

plaster, southern 

round kiva ¾ inch 

thick plaster coats 

approxi-

mately18 
1 

covered 

with soot 

coats 

north kiva white 

decoration p. 177 

Mindeleff 

1897:176 

Ruin 16 PIII n/a 4 to 5 n/a n/a n/a 
Mindeleff 

1897: 176 

Ruin 31 PIII n/a at least 8 n/a n/a 

underlying coats 

were decorated but 

not recorded 

 

Mindeleff 

1897: 176 

BC 51 

AD 1110 
PIII 

Kiva 6 keyhole kiva 

of 6 kivas 
31 1 (layer 5) unknown 

white figures on 

face of banquette 

(image Brody 

1991:61) 

Kluckhohn 

1939 

Canyon de 

Chelly and 

Canyon del 

Muerto, AZ 

LA 17360 

A.D. 1100 

 

PIII 

 

1 round kiva 1 1 white 

Face of banquette 

white images of 

flute player 

 

Brody 1991: 

63 

Cerrito Group 

(Gallina 

Valley, NM) 

A.D. 1100-

1300 
PIII 

house 6, most likely 

ritual structure 
n/a n/a n/a 

geometric designs 

in white, sideways 

triangles on 

banquette 

Hibben 1938 
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APPENDIX B - Continued 

 

 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster Layer 

Number of 

Painted 

Layer 

Plaster 

Color 

Pigments used for 

Painting 
References 

Hagoé 

Canyon, AZ 

(1 ruin) 

A.D. 1100-

1300 
PIII Cave wall 1 1 

White 

paint 
Black figures 

Guernsey 1931:17 

Smith 1952:59 

 

Kanab 

Creek, UT 

A.D. 1100-

1300 
PIII 

1 d-shaped 

structure 
n/a 

Multiple 

colored 

plaster 

n/a 

 

Multiple colored 

plaster 

Smith 1952:59 

 

Lowry Ruin, 

CO 

AD 1085-

1170 

 

PIII 

 

1 round kiva 

 

25 

 

1 

 

white on 

brown 

white geometric 

pottery design on 

face of banquette 

Martin 1936: 42-44, 

plates LI, LXII, XXIII 

Brody 1991: 66 

Mc Elmo 

Canyon (1 

ruin), UT 

A.D.1100-

1300 
PIII 

1 square 

ritual 

structure 

1 light brown 

plaster on 

cave wall 

n/a 

White 

and 

brown 

Rectangular area with 

zickzack and 2 

simplified birds 

Smith 1952: 58-58 

(1907 by J. Nusbaum, 

never published) 
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APPENDIX B - Continued 

 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster 

Layer 

Number of 

Painted 

Layer 

Plaster 

Color 

Pigments used for 

Painting 
References 

Painted 

Kiva 

House 

PIII 
1 of the 2 

round kivas 
n/a n/a n/a 

Dark red dado 40cm high 

and upward triangles into 

white paint 

Smith 1952: 62-

63 

Step 

House 

About 

1200-

1300 

PIII 

1 round Mesa 

Verde Style 

Kiva 

multiple n/a n/a 
bands, triangles, dots, 

animals 
Smith 1952:62 

Spruce 

Tree 

House 

AD 

1200-

1276 

PIII 
three story 

building 
multiple n/a 

colored 

plaster 

geometric design like 

textile 

Smith 1952: 61-

62 

New Fire 

House 

AD 1259 

PIII 

one of the 

walls of the 

connecting 

court 

n/a n/a red 

red dado with triangles and 

dots, in other room Kidder 

mentions red phallic figure 

Fewkes 

1916:107-108, 

plate 7, fig.2 

Smith 1952:63 

Mug 

House 
PIII 

1 habitation 

room 
n/a n/a n/a red bird like on pottery Smith 1952: 63 

Mesa Verde, 

CO (6 ruins) 

 

Cliff 

Palace 

About 

1209 – 

1270’s 

PIII 

1 room (3
rd

 

floor) 

1 kiva 

n/a n/a 

white 

pigment on 

reddish 

brown 

plaster 

geometric design like 

blanket, triangles and dots, 

in kiva more elaborate with 

pottery design, like in 

Painted Kiva House 

Fewkes 1911:31-

32 Dunn 1968:74 

Smith 1952:61 

Montezuma 

Canyon, UT 

A.D. 

1100-

1300 

PIII 1 round kiva several several 

white 

pigment on 

reddish 

brown 

plaster 

geometric designs 

Smith 1952: 58, 

60 (excavated by 

Dr. Dibble 1947) 
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 APPENDIX B - Continued

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number of 

Plaster 

Layer 

Number of 

Painted 

Layer 

Plaster 

Color 

Pigments used for 

Painting 
References 

Moonhouse Rock 

Shelter (San Juan 

region, southeast 

Utah) 

 

13
th

 

century 

PIII 

Exterior of 

structure above 

doorway 

n/a n/a white 

Horizontal white stripe 

with dots above and 

triangles below 

Brody 1991: 

Plate 10 

Sandal Cliff House, 

CO (also Mancos 

Canyon) 

A.D. 

1100-1300 
PIII 

one wall of 

round Kiva 

1 square 

structure 

n/a n/a white 

in kiva three white  

vertical stripes above 

bench 

kokopelli on a wall 

Jackson 

1947:217 

Smith 

1952:63 

1 habitation of 

18 
1 1 

white 

and red 

three red and white 

turkeys Three Turkey Ruin, 

(Canyon de Chelly), 

AZ 

 

around 

AD 1266-

1300 

PIII 

1 Kiva 8 1 white 
in kiva line, dots and 

triangles in white 

Colton 1939 

Jett 1977 

Smith 1952 

Tularosa Region, NM 

(1 ruin) 

A.D. 

1100-1300 
PIII 

Several 

structures 
unknown n/a 

 

Red 

ochre 

Hough reports incisings 

and in one case rain 

cloud design in red 

ochre 

Smith 

1952:65 

Upper Gila Region, 

NM (1 ruin) 

1 cliff ruin 

A.D. 

1100-1300 

PIII 1 structure n/a n/a n/a 
One grotesque black 

animal 

Smith 

1952:65 
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APPENDIX C 

DISTRIBUTION AND CHARACTERISTICS OF MURAL PAINTINGS FOUND IN THE PUEBLO IV PERIOD 

 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number 

of Plaster 

Layer 

Number 

of 

Painted 

Layer 

Plaster 

Color 

Pigments used 

for Painting 
References 

Atsinna, NM 

(LA99) 
A.D. 1275-1385 

PIV 

Early 

1 square 

structure 
2 2 n/a 

geometric design 

on bench 

Woodbury and 

Woodbury 

1956 

Awat’ovi, AZ A.D. 1250-1700 
PIV 

Late 

in 13 

rectangular 

kivas 

over 100 up to 27 
reddish-

brown 
various Smith 1952 

Cave Kiva 

(Pajarito Plateau, 

NM) 

about 16
th

 

century 

PIV 

late 
cave wall n/a n/a none 

carved into black 

surface: 

anthropomorph 

and zoomorph 

Brody 

1991:102 

Fox Place, 

(LA 68188), at 

the banks of Rio 

Hondo, NM 

A.D. 1250-1290 
PIV 

early 

1 square 

ritual 

structure 

n/a n/a 

white: 

calcium 

carbonate, 

green: terra 

verte, black: 

charcoal, 

2 horned snakes 

in green, white 

outline of eye, 

black 

Schaafsma and 

Wiseman 1992 

Gran Quivira, 

NM 

A.D. 1300-

1670’s 
PIV late 

3 round 

Kivas 

6 square 

habitational 

31 22 multi colors 

simple geometric 

design and 

anthropomorph 

figures 

Vivian 1964 

Peckham 1981 

Hays 1981 

Brody 

1991:108-109 

Hawikuh, NM A.D. 1400-1680 PIV 

1 square 

habitation 

room 

1 1 
red, black on 

white plaster 

red-black band 

on white plaster 

Smith et al 

1966 



 253

APPENDIX C - Continued 

Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number 

of Plaster 

Layer 

Number 

of 

Painted 

Layer 

Plaster 

Color 

Pigments used 

for Painting 
References 

Homol’ovi I 

A.D. 1285-1390 

PIV 

Early to 

late 

1 square 

Kiva (901) 

1 square 

storage room 

49 1 

Several 

colors, most 

reddish 

brown 

two murals with 

red, yellow, 

blue-green and 

white, black 

etchings 

 

Adams 2002 

Homol’ovi Ruins 

State Park 

Homol’ovi II 

A.D. 1350-1400 
PIV late 

1 square 

ceremonial 

structure 

1 square 

Ponds Kiva 

1 square 

structure 

(Carvings 

710) 

n/a 

 

 

n/a 

1 

 

 

Probably 

1 

n/a 

 

in white San 

Francisco Peaks, 

dots for planting 

Katsinas 

Adams 2002 

Adams 1991 

 

Pond 1966 

 

Hot Well, Texas A.D. 1200-1450 Early 

1 square 

habitation of 

about 100 

rooms 

1 (1/16
th

 of 

an inch) 

white 

plaster 

1 

black, 

yellow, 

green, white 

(mineral 

colors) 

dots in multiple 

colors 
Davis 1968 

Kawayka’a, AZ A.D. 1250-15 PIV late 
12 square 

kivas 
25 9 Multiple 

elaborate images 

of animals and 

humans 

Smith 1952 

Kuaua, NM A.D. 1450-1630 PIV late 
in 2 of 6 

square Kivas 
85 17 Multiple 

elaborate images 

of humans and 

animals and 

mystic events 

Bliss 1948 

Dutton 1963 
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APPENDIX C - Continued 

 

 

site name date 
Pueblo 

Period 

structure 

type 

number 

of plaster 

layer 

number 

of painted 

layer 

plaster color 
pigments used 

for painting 
References 

Montaño 

LA 33223, NM 
A.D. 1400-1450 PIV late 

1 square 

kiva 
unknown Unknown 

Colored 

plaster, 

fragments of 

handprints 

Very 

fragmentary 

 

Crotty 1995:56 

Otowi (Pajarito 

Plateau), NM 
A.D. 1325-1450 PIV late 

1 square 

ritual 

structure 

1 1 yellow, black 

mountain lion in 

yellow with 

black outline 

Tichy 1947 

Brody 1991: 

100-101 

Pa-ako, NM A.D. 1360-15650 
PIV 

early 

1 square 

kiva 
n/a n/a 

yellow, 

black, white 

Geometric 

fragments of 

painted plaster in 

yellow, black, 

white on three of 

the walls 

Lambert 1954 

Picuris, 

(prehistoric and 

modern Tiwa 

pueblo),NM 

A.D. 1200-

present 
PIV 

2 round 

prehist. 

Kivas 

3 modern 

round Kivas 

n/a n/a 
multi-

colored 

rain symbols, 

like clouds and 

rainbows along 

the floor 

Brown 1979 

Pink Arrow 

(Jeddito Mesa, 

AZ 

A.D. 1350-1400 PIV 
1 square 

Kiva 
n/a n/a 

painted 

plaster 

without 

considerable 

design 

Only 

fragmentary 

Smith 1952: 

82 

Crotty 1995: 

48-49 

Poshu-ouinge 

(Chama Valley, 

Jemez Plateau), 

NM 

A.D. 1375-1500 PIV 
3 square 

rooms 
7 23 

red, black, 

yellow 

several layers 

with pigments 

and colored 

plaster layers, 

pottery designs 

Jeançon 1923 

Brody 1991:87 
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Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number 

of Plaster 

Layer 

Number 

of 

Painted 

Layer 

Plaster  

Color 

Pigments used 

for Painting 
References 

Pottery Mound, 

NM 
A.D. 1290-1475 PIV 

all 17 kivas 

(16 square, 1 

round) 

up to 102 
between 3 

and 38 
all colors 

800 elaborated 

paintings 
Hibben 1975 

Pueblo del 

Encierro, (LA 

70), NM 

A.D. 1200-1525 PIV 
1 of 2 round 

kivas 
2 n/a n/a 

round designs, 

possible sun 

symbols or 

shield 

Schaafsma 

1965 

Brody 

1991:103 

Canyon Creek 

Ruin 

around A.D. 

1320-1350 

AZ C:2:8 

PIV 

cliff wall of 

structure 

16B 

n/a 1 

white, green, 

yellow, red 

and brown 

terrassed 

pyramids 

pictographs on 

cliff walls in 

white, green, 

yellow, and 

brown: sun 

symbols or 

spirals, 

handprints 

Haury 1934 

Crotty 

1995:45-47 

E:7:2 Painted 

Cave 

(about A.D. 

1274) 

PIV 

Painting on 

cliff wall of 

the cave 

0 1 

earth 

pigments: 

dark shade of 

red, two 

shades of 

yellow, 

green, white 

and black 

colored figures 

of humans, 

animals, 

handprints 

Haury 1934 

C:1:67 

1280-1330 
PIV n/a n/a n/a 

Pueblo 

Canyon Style 

 

n/a Lange 2006 

C:1:16 PIV n/a n/a n/a 
Pueblo 

Canyon Style 
n/a Lange 2006 

Sierra Ancha, 

AZ 

Cherry Creek 

(C:1:50) 
n/a 

on lower 

wall in cliff 

dwelling 

1 n/a 
white on tan 

plaster 

Anthropomorph 

figures, zickzack 

line, also 

handprints, 

polychrome and 

bi-chrome 

shields 

Lange 2006 

Haury 1934 
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Site Name Date 
Pueblo 

Period 

Structure 

Type 

Number 

of Plaster 

Layer 

Number 

of 

Painted 

Layer 

Plaster 

Color 

Pigments used 

for Painting 
References 

Tijeritas, NM A.D. 1262-1395 PIV 1 kiva n/a n/a n/a n/a Cordell 1980 

Cliff House in 

Rito de 

Frijoles,NM 

(Tyuonyi) 

A.D. 1325-1530 PIV 

1 room with 

mealing bins 

and fire 

place 

3 round 

kivas 

1 1 

Multiple 

colors, 

incisings 

2 katchina masks 

in mealing room 

Hewett 

1909:451,455 

Crotty 

1995:59-61 
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APPENDIX D 

PLASTER DATA FROM HOMOL’OVI I 

Structure 

Number 

Name/ 

year 

f, p, 

wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

1 
Lyons 

1995 
p 

un-

known 
- - - - - 

2 
Lyons 

1995 
p 

un-

known 
- - - - - 

4 (upper 

of 8) 

Lyons 

1995, 

1997 

f 
ritual 

structure 
23+19 22+12 3cm 4cm 

red 

plaster 

layer 

8 (under 

4) 

Lyons 

1995, 

1997 

f 
ritual 

structure 

burnt 

plaster 

6+6 

(yellow 

and red 

layer) 

22+12 ? ? 

red and 

yellow 

plaster in 

fill 

101 

Cook 

1995, 

1996 

p habit ? - ? ? - 

102 

Cook 

1995, 

1996 

p grinding no evidence of plaster 

103 

Cook 

1995, 

1996 

f 
ritual 

structure 
yes yes yes yes - 

104 

Cook 

1995, 

1996 

f 
ritual 

structure 
- - - - - 

105 

Cook 

1995, 

1996 

f habit - - - - - 

106 (upper 

of 107) 

Cook 

1995, 

1996 

f 
un-

known 
plaster fragments - 

107 (lower 

of 106) 

Cook 

1995, 

1996 

f 
un-

known 
plastered with red clay - 

108 

Cook 

1995, 

1996 

p 
un-

known 
- - - - - 

202 

Karuna-

ratne 

1999 

f 
un-

known 
- 5+4 5+2 

frag-

ments 
- 

209 (upper 

of 210) 

LaMotta 

1995 

1996 

f 
piki 

house 
- - - - - 
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Structure 

Number 

Name/ 

year 

f, p, 

wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

210 (under 

209) 

LaMotta 

1995 

1996 

f 
ritual 

structure 
- - - - - 

215 

LaMotta

1995, 

1996 

Gann 

1997 

 

f Kiva 

24+24 (1 

yellow 

layer) 

frag-

ments 
>25+>25 

2 (1 

yellow 

layer) 

yellow 

layer all 

around 

228 

 

Cook 

1999 
storage - - - - - - 

250 
Cook 

1997 
f 

mealing 

room 
- - - - - 

251 

Cook 

1997, 

1999 

f habit 27+24 28+23 

28+23 (1 

yellow 

layer) 

25+16 

in fill 1 

red and 1 

yellow 

layer 

252 

Cook 

1997, 

1999 

f habit 1+1 1+1 1+1 1+1 - 

253 
Cook 

1997 
wt 

un-

known 
- - - - - 

254 
Cook 

1997 
wt 

un-

known 
26+22 - - - - 

255 
Cook 

1997 
wt 

un-

known 
- - - - - 

256 
Cook 

1997 
wt 

un-

known 
- - 17+? - - 

257 
Cook 

1997 
wt 

un-

known 

14+5 (1 

yellow) 

6+2 (1 

yellow) 
- - - 

258 
Cook 

1997 
wt 

un-

known 
- - 6+2 - - 

259 
Cook 

1997 
wt 

un-

known 
- - - - - 

260 
Cook 

1997 
wt 

un-

known 
- - - - - 

264 
Theisen 

1998 
p 

un-

known 
_ - - - - 

266 
Theisen 

1998 
Wt 

un-

known 
- - - 8+7 - 

268 
Cook 

1999 
F habit - - - - - 

310 
Gann 

1998 
F ritual - 8+6 

ca. 

12+12 
- - 
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Structure 

Number 

Name/ 

year 
f, p, wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

311 
Theisen 

1997 
f ritual 

frag-

ments 
8+4 

more 

than 10 
ca. 15+3 - 

312 
Theisen 

1997 
f 

prob. 

women’s 

ritual 

plaster fragments only found in fill - 

313 
Theisen 

1997 
p 

un-

known 
12+13 - - 15+12 - 

314 
Theisen 

1997 
p 

un-

known 
no indication of plaster found 

315 
Theisen 

1997 
f 

mealing 

room 
no indication of plaster found 

345 (under 

311) 

Perry 

1999 
f 

un-

known 
? 4+3 ? 3+2 - 

401 

J. 

Adams 

1995 

p 
un-

known 
- - - - - 

402 

J. 

Adams 

1995 

p 
un-

known 
- - - - - 

410 

 
1998 wt 

un-

known 
15+11 - - 15+11 - 

414 

 
 p 

un-

known 
- - - - - 

415 (upper 

of 416) 

Fang-

meier 

1997 

f storage - - - - - 

416 (under 

415) 

Fang-

meier 

1997 

f storage - - - - - 

417 (upper 

of 418) 

Sigler 

1998 
f habitat fragments - 

418 (under 

417) 

Sigler 

1998 
f habit - - - - - 

483 1998 wt 
un-

known 
- - - - - 

485 1998 wt 
un-

known 
- - 7+5 - - 

489 
Gann 

1999 
p 

un-

known 
2+3 3+3 2+2 - 

yellow 

plaster in 

fill 

490 
Gann 

1999 
p 

un-

known 
- 1 - - - 

501 

(between 

559 and 

503) 

Adams 

1997, 

1998, 

1999 

f storage - - - - - 
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Structure 

Number 

Name/ 

year 
f, p, wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

502 (upper 

of 504 and 

558 

Adams 

1997, 

1998, 

1999 

f habit 4+2 
frag-

ments 
- 8+2 

white 

and red 

layer 

503 

(lowest of 

501, 559) 

Adams 

1998, 

1999 

f storage 3 1 1 1-3 - 

504 

(between 

502 and 

558) 

Adams 

1998, 

1999 

f 
un-

known 
4+2 

frag-

ments 
3+4 - - 

518 1998 wt 
un-

known 
- 

burnt 

frag-

ments 

- - - 

521 

J. 

Adams 

1998 

wt - 18+3 - - 
fragile 

> 11+8 
- 

554  wt - - - - - - 

555 1999 wt - 12+13 - - - - 

556 (upper 

of 566) 

 

 

Klang-

drud 

1999 

p habit - 
7+6 (4 

burnt) 
7+7 - - 

558 

(lowest of 

502 and 

504) 

Miljour 

1999 
f Kiva 5+5 

3+3 

(6+6) 
6+6 6 or 7 +5 - 

559 
Adams 

1998 
p - - - - - - 

564 1998 wt - 12+11 on all walls - 

566 (lower 

of 556) 

Klang-

drud 
p habit - 7+6 2or3+2 - - 

601 (lower 

of 656) 

J. 

Adams 

1998 

f ritual 2+1 - - 2+1 - 

602  wt - - - - - - 

606 

(between 

658 and 

662) 

Bedell 

1999 
f 

un-

known 
- - 10% - - 

616 
Belt 

1999 
p 

un-

known 
- 8+1 8+1 - - 

617 (under 

659) 

Bedell 

1999 
f - - - - - - 
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Structure 

Number 

Name/ 

year 
f, p, wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

651 

J. 

Adams 

1997 

f storage - - burnt - - 

652 

(below 

655) 

J. 

Adams 

1997 

f storage 

reddish 

frag-

ments 

red frag-

ments 

frag-

ments 

1 yellow 

layer 
? 

654 

J. 

Adams 

1998 

f storage burnt 
walls not 

there 

frag-

ments 

walls not 

there 
- 

655 (upper 

of 652) 

J. 

Adams 

1997 

f 
un-

known 

wall 

destroy-

ed 

yes yes 
frag- 

ments 
- 

656 (upper 

of 601) 

J. Adams 

1998 
f 

un-

known 
- - - - - 

658 (upper 

of 606 and 

662) 

 

Bedell 

1999 
f 

un-

known 
? ? ? ? - 

659 (upper 

of 617) 

Bedell 

1999 
f 

un-

known 
3+3 2+3 6+7 

frag-

ments 
- 

661 
Belt 

1999 
p storage - - - 19+15 - 

662 

(lowest of 

658 and 

606) 

Bedell 

1999 
f 

un-

known 
- - 

6+7 

(from 

before 

remodel-

ing) 

- - 

701 

 

 

LaMotta

1998 
f habit fragments  

702 

Fang-

meier 

1998 

f 
mealing 

room 

frag-

ments 
20+16 - - - 

704 
LaMotta 

1999 
f 

ritual 

structure 
no plaster 

709 
LaMotta 

1999 
f 

ritual 

structure 

26+27 (1 

yellow 

layer 

16+? 

(on 

doorway 

20+19) 

26+27 16+10 - 

ritual 

structure 

15-22 

+14 
18+13 14+12 28+21 - 

729 
LaMotta 

1998 
f 

storage 23+18 11+6 14+12 8+8 

etchings 

on 8
th

 

layer 
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f= fully excavated 

p= partelly excavated 

wt= wall tracing 

 

 

Structure 

Number 

Name/ 

year 

f, p, 

wt* 

room 

function 
s-wall n-wall e-wall w-wall mural 

730 
LaMotta 

1999 
f storage no walls 

733 

Fang-

meier 

1998 

f 
un-

known 
- - - - - 

734 

Fang-

meier 

1998 

f 
un-

known 
3+2 7+6 - Jacal 5+4 - 

739 
LaMotta 

1999 
f storage - - - - - 

881 
Belt 

1999 
wt - - - - burnt - 

882 
Belt 

1999 
wt - burnt - - 3 - 

883 
Belt 

1999 
wt - burnt burnt burnt burnt - 

885 
Belt 

1999 
wt - - burnt burnt - - 

901 

Lyons 

1995, 

1996 

f Kiva 
20-30 

layers 
? ? 49+28 

2 murals 

on west 

wall 

903 
Harris 

1999 
p Kiva 12+11 ? ? ? ? 
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PIGMENT SAMPLES TESTED WITH POLARIZED LIGHT MICROSCOPY   

Sample 

ID 
PD FS 

Structure 
# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

HomI-1 2014 13 729 ritual 
post ab. 

fill 
ground stone red red ochre Sample contaminated 

2 1055 21 901 kiva floor fill axe red burnt umber - 

3 2549 17 556 habit dist. Fill axe red burnt umber - 

4 2736 25 311 ritual 

artifact 

deposit 

above 

floor 

axe ? - 
Sample not good, use 

XRF 

5 1399 15 652 storage und. fill axe Red burnt umber - 

6 1852 14 310 kiva 
post ab. 

Fill 
metate Red burnt umber - 

7 1852 14 310 kiva 
post ab. 

fill 
metate black coal - 

8 595 14 901 kiva trash cone metate red burnt umber - 

9 595 14 901 Kiva trash cone metate blue-green malachite - 

10 2035 47 729 ritual 
surface of 

deflector 
ground stone red red ochre - 

11 2035 47 729 ritual 
surface of 

deflector 
ground stone yellow limonite - 

12 2035 47 729 ritual 
surface of 

deflector 
ground stone black charcoal Sample not good 

13 1928 13 702 mealing 
post ab. 

fill 
ground stone red burnt umber - 

14 3272 21 558 kiva 
upper 

trash fill 
ground stone yellow 

prob. 

limonite 
Too many impurities 

15 1183 22 215 kiva und. fill mandible red burnt umber - 
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Sample 

ID 
PD FS 

Structure 
# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

16 980 5 203/215 kiva und. fill bone red burnt umber - 

17 1207 47 215 kiva 
occ. 

surface 
deer cranial blue-green malachite? - 

18 3092 18 504 unk. und. fill bone awl yellow ? Sample too small 

19 2601 13 503 storage und. fill bone awl red ochre? - 

20 1183 17 215 kiva und. fill bone bead red ? Sample too small 

21 2831 13 704 unk. 
painted 

skull 
sheep skull red burnt umber - 

22 2831 13 704 unk. 
artifact 

cluster 
sheep skull yellow ? Sample impure 

23 3372 22 558 kiva trash cone flagstone red red ochre - 

24 2925 14 556 habit 
post ab. 

Fill 

mano 

fragment 
red burnt umber - 

25 2925 14 556 habit 
post ab. 

Fill 

mano 

fragment 
black charcoal - 

26 1078 15 901 kiva 
sub floor 

deposit 
ground stone red burnt umber - 

27 210 16 499 plaza feature fill mano red ? Sample not good 

28 210 16 499 plaza feature fill mano white gypsum - 

29 1385 17 652 storage 
upper post 

ab. Fill 
mano red burnt umber - 

30 1385 17 652 storage 
upper post 

ab. fill 
mano black charcoal - 

31 1059 15 901 kiva floor fill mano yellow yellow ochre - 
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Sample 

ID 
PD FS 

Structure 

# 
Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

32 531 42 210 ritual floor 1 fill burnt mano yellow 
yellow 

ochre 
- 

33 2862 14 739 storage floor pit mano blue-green clay? Sample not good 

34 2862 14 739 storage floor pit mano blue-green green clay 
Sample better, might be 

mixed with malachite 

35 364 24 203 kiva 

upper 

trash fill, 

above roof 

flagstone red limonite Yellow piece 

36 1449 17 652 storage 
lower post 

ab. Fill 
ground stone red burnt umber - 

37 1449 17 652 storage 
lower post 

ab. fill 
ground stone blue-green clay - 

38 1449 17 652 storage 
lower post 

ab. fill 
ground stone yellow 

white clay 

or gypsum 
- 

39 2621 23 252 habit 
post ab. 

fill 
mano red burnt umber - 

40 2621 23 252 habit 
post ab. 

fill 
mano yellow yellow ochre - 

41 2024 13 701 habit 
post ab. 

fill 
metate red red ochre - 

42 2024 13 701 habit 
post ab. 

fill 
metate yellow limonite - 

43 364 32 203 kiva 

upper 

trash fill 

above roof 

worked slab red red ochre - 
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Sample 

ID 
PD FS 

Structure 

# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

44 364 32 203 kiva trash fill worked slab black Charcoal - 

45 364 32 203 kiva trash fill worked slab white Kaolin - 

46 1020 16 651 storage 
upper ab. 

fill 
slab red ? Not good sample 

47 363 15 209 piki 
post ab. 

fill 
mano yellow Limonite - 

48 363 15 209 piki 
post ab. 

fill 
mano white Kaolin - 

49 2874 18 799 plaza trench 3 mano yellow 
Yellow 

ochre 
- 

50 2066 35 701 habit 
floor 2 

fill 
abrador white Gypsum? Not good sample 

51 2066 35 701 habit floor fill abrader black Charcoal - 

52 2066 35 701 habit floor fill abrader yellow 
Yellow 

ochre 
Plus maybe organic 

53 2066 35 701 habit floor fill abrader red ? Fiber 

54 3272 37 558 kiva 
upper  

trash fill 
mano yellow 

Yellow 

ochre 
- 

55 1233 14 652 storage und. fill ground stone red Burnt umber - 

56 808 34 104 ritual 
sub 

structure 
worked slab red Red ochre - 

57 2740 14 556 habit 
feature 

fill 
mano blue-green Malachite - 

58 2960 22 311 ritual 
mixed 

fill 
slab red ? Not good sample 

59 2506 18 558 kiva 
upper 

trash fill 
lithic red Red ochre - 

60 410 28 209 piki 
post ab. 

fill 
mano red Red ochre? - 

61 410 28 209 piki 
post ab. 

fill 
mano black ? Not good sample 

62 2103 16 502 habit floor 1 mano red ? Rainbow stained crystal 
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Sample 

ID 
PD FS 

Structure 

# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

63 2103 16 502 habit floor 1 mano yellow yellow ochre - 

64 3228 26 709 ritual 
floor 1 

fill 
metate red red ochre - 

65 682 31 203 kiva 

upper 

trash fill 

above 

roof 

mano black coal? - 

66 682 31 203 kiva 

trash fill 

above 

roof 

mano white gypsum - 

67 525 13 210 ritual trash fill worked slab yellow yellow ochre - 

68 525 13 210 ritual trash fill worked slab black charcoal - 

69 682 31 203 kiva 

upper 

trash fill 

above 

roof 

mano red burnt umber - 

70 2670 16 203 kiva 
post ab. 

fill 
mano red red ochre - 

71 559 14 210 ritual floor 1 mano red burnt umber - 

72 2028 18 701 habit 
post ab. 

fill 
mano red red ochre - 

73 653 18 210 kiva trash fill slab red red ochre - 

74 3024 16 661 storage trash fill raw pigment white gypsum - 

75 2773 17 558 kiva 
upper 

trash fill 
mano red burnt umber - 

76 2038 28 701 habit 
post ab. 

fill 
slab red red ochre - 

77 2038 28 701 habit  fill slab yellow ? Limonite or died gypsum 

78 2038 28 701 habit fill slab white gypsum - 
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Sample 

ID 
PD FS 

Structure 

# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

79 2038 28 701 habit fill slab black charcoal - 

80 2014 30 729 ritual 
post ab. 

fill 
slab red burnt umber - 

81 622 15 203 kiva 

upper 

trash fill 

above 

roof 

mano brown burnt umber - 

82 549 84 103 ritual 
floor 1 

fill 
ground stone yellow yellow ochre - 

83 2035 16 729 ritual 

surface 

west of 

deflect-

tor 

mano red red ochre - 

84 2035 16 729 ritual surface mano white gypsum - 

85 2035 16 729 ritual surface mano green clay? Good sample 

86 2035 38 729 ritual surface mano red 
burnt 

umber? 
No good sample 

87 2035 38 729 ritual surface mano white gypsum - 

88 2035 17 729 ritual surface mano red burnt umber - 

89 2035 17 729 ritual surface mano black coal - 

90 2035 17 729 ritual surface mano white gypsum - 

91 2736 58 311 ritual 

artifact 

deposit 

above 

floor 

mano red red ochre - 

92 2736 58 311 ritual “ mano black ? No good sample 

93 2736 58 311 ritual “ mano white gypsum - 

94 1848 30 310 kiva 
floor 4 

fill 
mano red red ochre - 

95 1848 30 310 kiva floor fill mano black coal - 

96 1848 30 310 kiva floor fill mano white gypsum - 
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Sample 

ID 
PD FS 

Structure 

# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

97 1848 30 310 kiva floor fill mano greenish malachite - 

98 1028 21 215 kiva 

trash fill 

below 

roof 

metate black charcoal - 

99 1028 21 215 kiva trash metate red 
burnt 

umber? 
No good sample 

100 2534 13 556 habit 
post ab. 

fill 
worked slab red ? - 

101 2534 13 556 habit 
post ab. 

fill 
worked slab black burnt umber - 

102 2534 13 556 habit 
post ab. 

fill 
worked slab white gypsum - 

103 2496 13 558 kiva trash cone ground stone red coal - 

104 2007 25 729 ritual 
dis. 

surface 
slab red red ochre? No good sample 

105 2007 25 729 ritual dist. slab black coal? Contaminated sample 

106 2007 25 729 ritual dist. slab white gypsum - 

107 2007 25 729 ritual dist. slab turquoise clay? - 

108 3082 13 558 kiva und. fill slab red ? - 

Hom II 

109 
- - - - - 

sherd in type 

collection 
red burnt umber Could be hematite 

110 ? ? 251 habit ? plaster yellow yellow ochre - 

111 ? ? 251 habit ? plaster red red ochre - 

112 3108 13 251 habit east wall plaster yellow yellow ochre - 

113 1055 18 901 kiva floor fill raw pigment yellow yellow ochre - 

114 1055 17 901 kiva floor fill 
red mineral 

paint sample 
red red ochre - 
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Sample 

ID 
PD FS 

Structure 

# 

Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

115 1055 17 901 kiva floor fill 

white 

mineral 

paint sample 

yellow yellow ochre - 

115 1076 9 901 kiva floor fill 
mineral 

sample 
white gypsum - 

116 1055 14 901 kiva floor fill mural green 
colored 

gypsum 
- 

117 1055 16 901 kiva floor fill mural white gypsum - 

118 1055 15 901 kiva floor fill mural black coal - 

119 473 22 209 piki feature 2 painted rock red red ochre - 

120 824 16 215 kiva 
roof 

deposit 

rock with 

pigments 
red red ochre - 

121 543 38 104 ritual floor 1 painted slab black coal? - 

122 543 38 104 ritual floor 1 painted slab yellow yellow ochre - 

123 543 38 104 ritual floor 1 painted slab red burnt umber - 

124 1055 
42

a 
901 kiva floor fill raw pigment yellow limonite Has azurite in it 

125 1055 
42

a 
901 kiva floor fill raw pigment yellow limonite - 

126 1055 
42

b 
901 kiva floor fill raw pigment red red ochre - 

127 1055 
42

b 
901 kiva floor fill raw pigment yellow limonite - 

128 2007 25 729 ritual dist. slab as red red ochre - 

129 2007 25 729 ritual dist. slab white gypsum - 

130 3082 13 558 kiva trash cone 
sandstone 

slab 
red burnt umber - 

131 2014 30 729 ritual 
post ab. 

fill 

sandstone 

slab 
red burnt umber - 

132 2014 30 729 ritual 
post ab. 

fill 
slab white gypsum - 
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Sample 

ID 
PD FS 

Structure 

# 
Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

133 2955 26 311 ritual und. fill slab red burnt umber - 

134 2955 26 311 ritual und. fill slab white gypsum - 

135 2062 16 701 habit 
hearth on 

floor 1 

sandstone 

slab 
red red ochre - 

136 2062 16 701 habit hearth slab tan prob. Ochre - 

137 2062 17 701 habit hearth slab greenish clay like ochre 

138 2062 16 701 habit hearth slab red burnt umber - 

139 2062 16 701 habit hearth slab black charcoal - 

140 3092 13 504 unkn. floor slab greenish clay - 

98-1 1050 - 901 kiva w-wall mural red red ochre - 

98-2 1050 - 901 kiva w-wall mural yellow yellow ochre - 

98-3 1055 - 901 kiva w-wall mural white gypsum - 

98-4 1055 - 901 kiva w-wall mural black charcoal - 

98-5 1055 - 901 kiva w-wall mural blue-green ? - 

98-50 653 21 210 kiva floor mano red red ochre - 

98-52 303 21 209 piki floor slab red red ochre - 

98-53 303 21 209 piki floor slab black charcoal - 

98-54 303 30 209 piki floor metate red red ochre - 

98-55 303 22 209 piki floor slab red red ochre - 

98-56 303 22 209 piki floor slab white gypsum - 

98-58 364 22 203 kiva trash fill ground stone red red ochre - 

98-60 364 24 203 kiva trash fill mano red red ochre - 

98-61 525 15 210 ritual trash fill rec. vessel red red ochre - 

98-37 282 23 203 kiva und. fill metate white gypsum - 

 



 272

APPENDIX E - Continued 

 

 

Sample 

ID 
PD FS 

Structure 

# 
Structure 

type 
context 

Artifact 

type 
color PLM result Comment 

98-39 632 14 103 ritual und. Fill 
mineral 

sample 
turquoise turquoise - 

98-49 985 34 210 ritual wall - yellow limonite - 

98-27 - - Logan - - 
mineral 

sample 
yellow limonite - 

98-28 C-26 - Logan - - 
mineral 

sample 
yellow limonite - 

98-32 887 17 Logan - - 
specular 

hematite 
red red ochre - 

98-31 887 17 Logan - - 

ground 

specular 

hematite 

red red ochre - 

98-33 887 7 Logan - - argillite brown brown ochre - 

 

Key: 

PD = provenience designation number 

FS = field specimen number 

post ab. fill = post abandonment fill 

dist. = disturbed 

und. = undisturbed 

unk. = unknown 

rec. vessel = reconstructable vessel 
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APPENDIX F 

SCANNING ELECTRON MICROSCOPY DATA   

elements 

detected (%) 
C O As Al Si S Ca Fe Mg K Na Ti Cl 

red 1050 

sample1 
- 63.96 0.77 3.25 14.55 0.56 2.78 14.30 0.30 0.53 - - - 

red 1050 

sample 2 
- 63.98 1.04 3.84 9.77 0.60 2.38 17.88 0.00 0.50 - - - 

yellow 1050 

sample1 
- 68.89 0.59 3.70 13.58 0.72 3.31 6.61 0.45 0.61 1.53 - - 

yellow 

1050 sample2 
- 66.42 0.38 3.74 15.59 0.61 2.60 8.17 0.76 0.74 0.80 0.18 - 

yellow 

1055 

sample1 

- 68.39 - 4.66 16.92 0.32 5.22 1.09 0.85 1.07 1.21 0.09 0.18 

yellow 

1055 

sample2 

- 70.41 - 5.12 19.67 0.06 8.09 0.78 0.65 0.77 0.53 0.13 0.08 

brown 

1055 

sample 1 

- 67.57 - 5.00 18.55 0.23 2.82 1.46 1.16 1.07 1.83 0.11 0.21 

brown 

1055 

sample2 

- 66.27 - 4.47 18.82 0.97 4.24 1.29 1.12 1.01 1.44 0.10 0.29 

white 

1055 

sample1 

44.26 41.82 - 1.27 3.48 0.05 7.72 0.39 0.38 0.46 0.12 0.02 0.03 

white 

1055 

sample2 

27.25 51.36 - 2.31 4.73 0.01 11.57 1.01 0.72 0.80 0.08 0.10 0.12 

black 1055 

sample 1 
52.91 36.45 - 1.74 5.23 0.44 1.21 0.37 0.33 0.33 0.82 0.05 0.12 
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atom%/ 

elements 

detected 

C O As Al Si S Ca Fe Mg K Na Ti Cl 

black 1055 

sample 2 
- 66.46 - 5.31 16.89 1.57 3.68 1.04 1.00 1.03 2.45 0.15 0.41 

blue-green 

1055 

sample 1 

41.58 43.11 - 2.02 8.86 0.12 0.76 2.02 0.79 0.35 0.29 0.07 0.02 

blue-green 

1055 

sample 2 

43.10 42.98 - 1.65 8.73 0.10 0.46 1.67 0.77 0.23 0.21 0.05 0.04 
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APPENDIX G 

LIST OF ARTIFACTS TESTED WITH XRF 

PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

2014 13 729 7 1 1 67-84 

2035 47 729 7 1 2 67-77 

2035 47 729 7 1 5 67-78 

1928 13 702 6 1 1 67-308 

3272 21 558 3 1 2 67-195 

1078 15 901 3 1 1 67-254 

1449 17 652 2 1 1 67-90 

1449 17 652 2 1 2 67-91 

2496 13 558 3 1 1 67-164 

824 16 215 3 1 1 67-108 

364 22 203 3 1 1 

67-279,280 

and 67-

205,206 

539 16 103 7 1 1 66-21 

539 16 103 7 1 5 66-22 

824 16 215 3 1 1 67-110 

824 16 215 3 1 5 67-111 

3272 21 558 3 1 1 67-197 

595 14 901 3 2 1 66-9 

595 14 901 3 2 3 66-11 

2024 13 701 1 2 1 67-331 

3228 26 709 7 2 1 67-187 

1028 21 215 3 2 5 67-158 

1028 21 215 3 2 1 67-157 

303 30 209 8 2 1 66-103, 104 

282 23 203 3 2 2 66-12,13 

292 15 500 4 2 1 66-114,115 

595 14 901 3 2 6 66-10 

3228 26 709 7 2 5 67-186 

1256 13 250 6 2 1 70-94 

1852 14 310 3 2 5 70-95 

1852 14 310 3 2 1 70-96 

1852 14 310 3 2 6 70-97 

1052 27 901 3 2 1 70-91 

1052 27 901 3 2 5 70-90 

2925 14 556 1 3 1 67-348 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

1059 15 901 3 3 2 66-65 

2862 14 739 2 3 3 67-283 

2621 23 252 1 3 1 66-96 

363 15 209 8 3 2 67-75,76 

2740 14 556 1 3 3 67-285 

410 28 209 8 3 1 66-105,107 

410 28 209 8 3 5 67-106,107 

2103 16 502 1 3 1 67-335 

2103 16 502 1 3 2 67-337 

2035 16 729 7 3 1 67-149 

2035 16 729 7 3 6 67-150 

2035 38 729 7 3 1 67-160 

2035 17 729 7 3 1 67-153 

2035 17 729 7 3 5 67-155 

2035 17 729 7 3 4 67-154 

2736 58 311 7 3 1 67-69 

653 21 210 7 3 1 67-89 

1135 25 252 1 3 1 67-71 

3058 26 268 1 3 1 67-198 

2621 23 268 1 3 5 66-98 

3058 18 268 1 3 1 67-268 

285 14 209 8 3 1 66-101,102 

441 13 209 8 3 1 66-88,89 

441 13 209 8 3 5 66-88,90 

531 13 210 7 3 1 

67-93,94,67-

247,248 

675 13 210 7 3 1 66-91 

732 25 210 7 3 1 66-117 

1574 14 215 3 3 1 67-340 

1574 14 215 3 3 5 67-343 

1191 26 215 3 3 1 67-73 

1846 17 310 3 3 1 67-73 

1466 39 8 7 3 1 67-242 

1466 39 8 7 3 5 67-243 

3025 75 661 2 3 1 67-266 

1848 25 310 3 3 1 67-71 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

2735 35 311 7 3 1 67-122 

2735 35 311 7 3 6 67-121 

2159 26 400 4 3 1 67-189 

2710 13 400 4 3 1 67-264 

2713 25 400 4 3 1 67-375 

3214 37 489 5 3 1 67-361 

3221 49 489 5 3 1 66-111 

3355 15 490 5 3 2 67-329 

3210 13 490 5 3 1 67-369 

3210 13 490 5 3 5 67-370 

167 13 499 9 3 1 67-291,292 

177 16 499 9 3 1 67-235,236 

312 13 499 9 3 1 67-232,234 

3095 13 504 5 3 1 67-397 

2497 15 504 5 3 1 66-69 

2502 18 558 3 3 1 67-388 

3264 46 558 3 3 1 67-354 

3273 21 558 3 3 1 67-386 

3082 14 558 3 3 5 67-250 

272 14 401 5 3 1 67-220,221 

2741 14 556 1 3 3 67-167 

3176 15 566 5 3 1 67-372 

3176 15 566 5 3 2 67-373 

2793 16 606 5 3 1 67-184 

1452 13 652 2 3 1 67-17 

3189 21 659 5 3 3 

67-261, 67-

302 

3189 21 659 5 3 5 67-303 

2054 13 701 1 3 1 67-346 

2661 22 704 5 3 1 67-134 

2661 22 704 5 3 1 67-207 

2826 22 704 5 3 1 67-327 

2829 25 704 5 3 1 67-289 

2830 42 704 5 3 1 67-200 

2830 42 704 5 3 5 67-201 

2830 40 704 5 3 1 67-350 

3228 18 709 7 3 1 67-169 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

3228 34 709 7 3 1 67-191 

2359 15 729 7 3 1 67-282 

2002 13 729 7 3 1 67-333 

2002 18 729 7 3 1 67-312 

2016 14 729 7 3 1 67-147 

2020 13 729 7 3 1 67-193 

2075 28 729 7 3 5 67-338 

2095 21 729 7 3 1 67-180 

2095 21 729 7 3 5 67-179 

1985 14 733 5 3 1 67-377 

2378 18 733 5 3 1 67-381 

2391 22 734 5 3 1 66-83 

2397 15 734 5 3 1 66-77 

2398 13 734 5 3 1 66-75 

2583 17 799 9 3 1 67-300 

11 13 2 5 3 1 67-222,223 

675 13 210 7 3 5 66-93 

732 25 210 7 3 5 66-116 

1574 14 215 3 3 1 67-341 

2002 18 729 7 3 5 67-314 

2391 22 734 5 3 5 66-82 

2793 16 606 5 3 3 67-183 

3026 9 661 2 3 6 66-19 

3155 25 300 4 3 1 67-389 

3221 49 489 5 3 10 66-113 

3228 18 709 7 3 5 67-170 

3268 13 504 5 3 1 67-293 

3272 37 558 3 3 1 67-344 

3272 37 558 3 3 2 70-55 

559 14 210 7 3 1 70-56 

559 14 210 7 3 1 70-58 

1385 17 652 2 3 1 70-63 

2621 23 268 1 3 1 70-65 

2621 23 268 1 3 1 70-66 

2621 23 268 1 3 2 70-68 

682 31 203 3 3 1 70-69 

682 31 203 3 3 5 70-70 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

1858 30 310 3 3 1 70-72 

1858 30 310 3 3 5 70-73 

1858 30 310 3 3 6 70-74 

2028 18 701 1 3 1 70-81 

2028 18 701 1 3 5 70-82 

1055 21 901 3 4 1 67-80 

2549 17 556 1 4 1 67-352 

2736 25 311 7 4 1 67-288 

3387 30 558 3 4 1 67-256 

2035 52 729 7 4 1 67-363 

1399 15 652 2 4 1 67-209 

3387 30 558 3 4 1 67-275 

1183 22 215 3 5 1 66-47 

2831 13 704 5 5 1 66-7 

632 33 103 7 5 1 66-56 

682 21 203 3 5 1 66-58 

2602 30 503 2 5 1 66-14 

2841 13 709 7 5 6 66-53 

2022 5 729 7 5 1 67-143 

2035 51 729 7 5 1 66-52 

2867 18 799 9 5 1 66-60 

432 5 401 5 5 1 66-55 

481 15 210 7 5 1 66-84 

481 15 210 7 5 6 66-84 

2841 13 709 7 5 2 66-54 

2831 13 704 5 5 2 70-76 

3092 18 504 5 5 2 70-80 

3372 22 558 3 6 1 67-115 

531 42 210 7 6 2 66-68 

364 32 203 3 6 1 67-95,96 

1020 16 651 2 6 1 67-100 

808 34 199 5 6 1 67-359 

2960 22 311 7 6 1 67-263 

653 18 210 7 6 1 67-87 

2038 28 701 1 6 1 67-62 

2038 28 701 1 6 5 67-63 

543 38 104 7 6 5 66-27 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

543 38 104 7 6 2 66-28 

543 38 104 7 6 1 66-30 

3082 13 558 3 6 1 67-162 

302 14 209 8 6 1 66-32,33 

133 30 103 7 6 1 67-102,103 

146 14 103 7 6 1 

67-

112,113,114 

2617 65 268 1 6 1 67-105 

3024 32 661 2 6 1 67-213 

1857 28 310 3 6 2 67-123 

2161 15 400 4 6 1 67-318 

3266 29 504 5 6 1 67-384 

3087 22 504 5 6 1 67-94 

2496 13 504 5 6 5 67-166 

2773 14 558 3 6 1 67-306 

3269 28 558 3 6 1 67-228 

3082 14 558 3 6 1 67-249 

3372 23 558 3 6 1 67-65 

2218 16 500 4 6 1 67-218 

1154 16 651 2 6 1 67-118 

1223 18 651 2 6 1 66-25 

1515 17 652 2 6 1 67-97 

2829 17 704 5 6 1 67-379 

2832 24 704 5 6 1 67-126 

3225 14 709 7 6 1 67-68 

1942 23 733 5 6 1 67-215 

1994 24 733 5 6 1 67-245 

2378 14 733 5 6 1 67-230 

2189 17 734 5 6 1 67-315 

2398 14 734 5 6 1 67-239 

543 38 104 7 6 4 66-26 

653 18 210 7 6 4 67-86 

1223 18 651 2 6 5 66-24 

1515 17 652 2 6 2 67-98 

2189 17 734 5 6 1 67-316 

2398 14 734 5 6 5 67-240 

525 13 210 7 6 5 70-59 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

2534 13 556 1 6 1 70-77 

2062 16 701 1 6 1 70-84 

2062 16 701 1 6 5 70-85 

2062 16 701 1 6 4 70-86 

2062 16 701 1 6 4 70-87 

2038 28 701 1 6 6 70-89 

2003 13 729 7 6 1 70-99 

2003 13 729 7 6 5 70-100 

2955 26 311 7 6 1 70-103 

2955 26 311 7 6 5 70-104 

2955 26 311 7 6 6 70-105 

2955 26 311 7 6 1 70-106 

3092 26 504 5 6 7 70-107 

3092 26 504 5 6 1 70-107 

3092 26 504 5 6 1 70-110 

2832 24 704 5 7 3 67-126 

2066 35 701 1 8 1 67-324 

2830 28 704 5 8 1 67-258 

2830 28 704 5 8 2 67-259 

2506 18 558 3 9 1 67-392 

22 19 3 5 9 1 67-224, 225 

3027 13 661 2 9 1 67-357 

2155 25 400 4 9 1 67-389 

1773 13 417 1 9 1 67-367 

3322 13 558 3 9 1 67-326 

1710 61 652 2 9 1 67-226 

2662 15 704 5 9 1 67-365 

1942 17 733 5 9 1 67-252 

2378 22 733 5 9 1 67-211 

2387 14 734 5 9 1 67-203 

3322 13 558 3 9 2 67-325 

350 18 499 4 10 3 67-139 

483 18 215 3 10 2 67-400 

558 27 104 7 10 2 67-356 

3024 16 661 2 10 6 67-399 

2769 13 558 3 10 1 67-137 

1076 9 901 3 10 6 66-18 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

1055 42a 901 3 10 2 66-62 

1055 42a 901 3 10 1 66-63 

1055 42b 901 3 10 1 66-61 

1181 9 312 7 10 2 67-276 

2470 17 400 SE 4 10 1 67-133 

1133 21 215 3 10 2 67-278 

1365 14 203 3 10 2 67-394 

681 30 899 9 10 1 66-43 

999 23 199 5 10 1 66-46 

979 16 103 5 10 1 67-136 

2622 16 268 1 10 1 66-44 

1191 35 215 3 10 1 66-42 

3142 25 311 3 10 1 67-141 

3256 14 903 3 10 1 66-35 

2698 18 400 4 10 1 67-130 

2469 46 400 4 10 3 66-37 

1340 24 415 2 10 3 66-39 

1754 13 417 1 10 3 66-40 

350 13 499 4 10 3 67-138 

2602 26 503 2 10 3 66-41 

3373 15 558 3 10 3 66-17 

3302 18 558 3 10 7 66-131 

2506 23 558 3 10 1 67-140 

2774 26 558 3 10 1 66-45 

3291 14 566 5 10 1 66-34 

1219 15 652 2 10 1 66-36 

1457 16 652 2 10 1 67-48 

1504 9 652 2 10 1 67-142 

353 9 499 9 10 1 67-132 

885 22 103 7 10 2 67-295 

885 24 103 7 10 2 67-311 

1015 23 103 7 10 1 67-59 

1183 18 215 3 10 2 67-400 

1216 9 315 6 10 2 67-321 

1274 14 250 6 10 2 67-320 

1305 17 203 3 10 2 67-296 

1321 9 312 7 10 2 67-391 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

1407 9 4 7 10 2 67-273 

1471 26 215 3 10 1 67-135 

1483 17 8 7 10 2 67-277 

1499 9 652 2 10 1? 66-51 

1787 58 418 1 10 1 66-121 

2481 13 400 4 10 1 67-131 

2771 9 558 3 10 1 67-129 

3025 109 661 2 10 1 67-271 

3027 16 661 2 10 4 66-122 

3062 34 252 1 10 4 66-127 

3063 23 252 1 10 2 66-124 

3063 31 252 1 10 2 66-119 

3144 13 345 5 10 1 66-132 

3214 42 489 5 10 4 66-134 

3221 9 489 5 10 2 66-135 

3260 9 903 3 10 2 67-383 

3264 23 558 3 10 1 66-49 

3287 36 566 5 10 6 66-120 

3320 14 558 3 10 2 66-125 

3322 18 558 3 10 2 66-123 

3322 24 558 3 10 7 66-126 

3329 31 202 5 10 1 66-129 

3350 13 490 5 10 2 66-130 

3350 14 490 5 10 6 66-128 

3375 15 558 3 10 1 66-133 

PDL 

37 P29 - - 10 1 67-2 

PDL 

1 P 1 - - 10 1 67-3 

PDL 

22 P 17 - - 10 3 67-4 

PDL 

36 P 28 - - 10 4 67-5 

PDL 

43 P 35 - - 10 8 67-6 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

PDL 

38 P 30 - - 10 8 67-7 

PDL 

4 P 4 - - 10 2 67-8 

PDL 

6 P 5 - - 10 3 67-9 

PDL 

35 P 27 - - 10 6 67-10 

PDL 

2 P 2 - - 10 8 67-11 

PDL 

3 P 3 - - 10 1 67-12 

PDL 

19 P 14 - - 10 1 67-13 

PDL 

45 P 37 - - 10 3 67-14 

PDL 

42 P 34 - - 10 1 67-15 

PDL 

23 P 18 - - 10 8 67-16 

PDL 

32 P 25 - - 10 1 67-17 

PDL 

39 P 31 - - 10 8 67-18 

PDL 

20 P 15 - - 10 7 67-19 

PDL 

40 P 32 - - 10 7 67-20 

PDL 

44 P 36 - - 10 8 67-21 

PDL 

41 P 33 - - 10 1 67-22 

PDL 

28 P 22 - - 10 8 67-23 

PDL 

19 P 25 - - 10 8 67-24 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

PDL 

30 P 24 - - 10 3 67-25 

PDL 

26 P 20 - - 10 8 67-26 

PDL 

29 P 23 - - 10 8 67-27 

PDL 

34 P 26 - - 10 2 67-28 

PDL 

34 P 26 - - 10 2 67-28 

PDL 

11 P 7 - - 10 1 67-29 

PDL 

27 P 21 - - 10 8 67-30 

PDL 

14 P 9 - - 10 1 67-31 

PDL 

10 P 6 - - 10 3 67-32 

PDL 

12 P 8 - - 10 7 67-33 

PDL 

15 P 10 - - 10 2 67-34 

PDL 

16 P 11 - - 10 1 67-35 

PDL 

18 P 13 - - 10 3 67-36 

PDL 

17 P 12 - - 10 1 67-37 

PDL 

21 P 16 - - 10 4 67-38 

3108 14 251 1 11 5 67-144 

3108 14 251 1 11 6 67-145 

1055 16 901 3 12 6 66-109 

1055 15 901 3 12 5 66-100 

1055 14 901 3 12 3 67-99 

1055 31 901 3 12 2 66-16 

1055 - 901 3 12 2 70-48 
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PD FS Structure 
Structure 

type ID 

artifact 

type ID 

color 

ID 

XRF 

reading # 

1055 - 901 3 12 1 70-49 

1055 - 901 3 12 5 70-51 

1055 - 901 3 12 3 70-53 

297 23 401 5 13 1 

67-395,396 

and 67-

237,238 

525 15 210 7 13 1 70-61 

2035 47 729 7 14 1 67-79 

1928 13 702 6 14 1 67-309 

 

Legend: 
 

Structure type codes:      Color ID codes: 

 1 habitation     1 red 

 2 storage      2 yellow 

 3 Kiva      3 tan 

 4 Plaza      4 blue-green 

 5 unknown     5 black 

 6 mealing     6 white 

 7 ritual structure 

 8 piiki 

 9 extra mural space 

 

Artifact type codes: 

 1 miscellaneous groundstone   14  palletts 

 2 metates 

 3 manos 

 4 axes 

 5 faunal remains 

 6 slabs 

 7 painted slabs 

 8 abradors 

 9 polishing stones 

 10 raw pigments 

 11 colored plaster 

 12 mural pigments 

 13 ceramic pieces 
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APPENDIX H 

STRUCTURES WITH COUNTABLE PLASTER AND KNOWN CONTEXT AT 

HOMOL’OVI I 

 

Structure 

# 

Occupational 

period 

# of 

plaster 

layers 

Plaster-soot sequence Structure type 
Construction 

type 

4 

Built around A.D. 

1330, 

Remodeled A.D. 

1385 

23+19 s 

22+12 n 

older plaster layers all 

covered in soot, 

youngest 14 plaster 

layers only 1 soot layer 

small ritual 

structure 
Adobe 

8 
A.D. 1300-1325 

 

6+6 s 

 

older structure 

all layers covered in 

soot 

small ritual 

structure 
Adobe 

215 A.D. 1330-1365 
24 +24 s 

>25+25 e 

older structure 

all layers covered in 

soot 

small kiva Masonry 

251 A.D. 1325-1350 

27+24 s 

28+23 n 

28+23 e 

25+16 w 

yellow layer has no 

soot on top (layer 21) 

on east wall, other all 

regular 

habitation 

structure 
Adobe 

252 A.D. 1330-1365 
1+1 all 

walls 

older structure, 

regular 

habitation 

structure 
Adobe 

310 A.D. 1330-1365 
8+6 n 

12+12 e 

older structure 

almost all layers soot 

small ritual 

structure 
Masonry 

311 A.D. 1330-1365 

8+4 n 

> 10 e 

15+3 w 

 

storage unit in 

association with 

women’s ritual 

Adobe 

502 A.D. 1385-1400 8+2 w  habitation Adobe 

503 A.D. 1330-1365 

3 s 

1 n, e 

1-3 w 

 storage structure Masonry 

558 A.D. 1330-1365 

5+5 s 

8+9n 

6+6 e 

6+5 w 

older structure 

all plaster layers 

covered in soot 

small kiva Masonry 

566 A.D. 1385-1400 
7+6 n 

7+7 e 
 

habitation 

structure 
Masonry 

601 

reconstructed A.D. 

1330, remodeled 

around 

A.D. 1380-1390 

2+1 s,w 

few plaster layers, but 

remodeled from 

habitation to ritual 

structure late in its 

occupation 

small ritual 

structure 
Masonry 

661 A.D. 1330-1365 19+15 w Old, regular storage Masonry 

702 A.D. 1365-1385 20+16 n 
no change in sequence 

over time 

mealing 

structure 
Masonry 
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Structure 

# 

Occupational 

period 

# of 

plaster 

layers 

Plaster-soot sequence 
Structure 

type 

Construction 

type 

709 A.D. 1385-1400 

26+27 s 

20+19 n 

26+27 e 

16+10 w 

yellowish and white have 

soot on top, younger 

layers less soot 

small ritual 

structure 
Masonry 

729 A.D. 1325-1350 

15-22+14 

s 

14+12e 

28+21 n 

younger plaster layers 

have less soot 

large ritual 

structure 
Masonry 

901 A.D. 1330-1385 
20-30 s 

49+28 w 

younger structure 

often over-plastered 
medium kiva Adobe 

903 A.D. 1285-1350 12+11 s
 

older structures, 

all plaster layers covered 

in soot 

medium kiva Masonry 
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APPENDIX I 

GLOSSARY 

 

1. General terms: 

Conservation: to keep from loss, decay, waste; not to restore to its original form 

Consolidation: to bring together, to combine, to strengthen 

Maintenance: to keep in existence, to preserve, to keep in a specified state 

Restoration: get to its original forms, e.g. furniture to use again 

Stabilization:  to hold stable, to steadfast 

 

2. Terms related to application techniques 

Fresco:  Italian for “fresh”: painting with dry pigments into a fresh, still wet 

intonaco layer of plaster. Also a term used for wall paintings on dry 

surfaces, but more correctly called secco 

Fresco Secco: “painting was done on dry plaster.  Here various gums and glues were 

derived from plants to bind the pigments to the surface, as well as casein, 

made from milk solids.” Not as permanent. “Italian for “when dry”; 

painting with dry pigments in organic binders such as egg, oils, or waxes.” 

(R. and D. Zuccarini 2003: 3) 
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APPENDIX I - Continued 

 

3. Terms related to plaster deterioration types 

Blistering: “Swelling accompanied by rupturing of a thin uniform skin both across 

and parallel to the bedding plane, usually a condition found on sandstone, 

but also on granite.  Because blistering can be caused by de-icing salts and 

ground moisture, it is generally found on a surface close to the ground.  

Blistering may remain a relatively constant condition scattered over the 

masonry surface but, more often, it eventually results in a greater surface 

peeling (exfoliation, delamination or spalling). Preservation treatment: to 

date, no completely effective treatment has been developed for this 

condition. (Grimmer 1984: 3) 

Chipping: “Small pieces or larger fragments of masonry separating from the masonry 

unit, often at corners or mortar joints. This may be the result of damage 

caused by later alterations or repairs, such as use of too hard a mortar, or 

by accident or through vandalism. Preservation treatment: 

Replacement/patching with like or compatible substitute materials.  

(Grimmer 1984: 4) 
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APPENDIX I - Continued 

 

Coving: The hollowing out of an adobe wall just above grade level. Coving may be 

caused by standing rainwater or rainwater splash off the ground.  It can 

also be caused by salt deposited in the adobe by the evaporation of water. 

Preservation Treatment: replacement/patching with like or compatible 

substitute materials.  (Grimmer 1984: 5) 

Cracking: “A term describing narrow fissures from 1/16 to ½ inch wide in a block of 

masonry. Cracking may result from a variety of conditions, such as 

structural settlement of a building, too hard a repointing mortar, or it may 

be an inherent characteristic of the masonry itself, such as unfired brick or 

adobe.  Small cracks within a single block of masonry may not be serious, 

but longer and wider cracks extending over a large area may be indicative 

of structural problems, and should be monitored. Preservation Treatment: 

replacement/patching with like or compatible substitute materials  

(Grimmer 1984: 6).  At the Mesa Verde Project cracking describes 

fractures greater than 0.4mm. 

Crazing: “The formation of a pattern of tiny cracks or crackles in the glaze of 

glazed terra cotta. …” (Grimmer 1984: 7) 
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Crumbling: “This condition is indicative of a certain brittleness or tendency of the 

masonry to break up or dissolve.  It may be caused by an inherent 

weakness of the masonry and gradual dissolution of the binder, or it may 

be the result of external factors affecting the strength or durability of the 

masonry, such as salts or moisture entering the masonry.” (Grimmer 1984: 

8) 

Delamination: “A condition of stone in which the outer surface of the stone splits apart 

into laminae or thin layer and peels off the face of the stone.  Because of 

their layered composition, this may be a natural condition of sedimentary 

stones such as sandstone or limestone, and the presence of clay-rich layers 

can accelerate the process.  Delamination differs from spalling in that it is 

a condition confined to natural, preliminary sedimentary, stone and is not 

a condition that occurs in manufactured products, such as bricks. … 

(Grimmer 1984: 9) 

Detachment: “The result of complete break (or failure of an original construction joint) 

in which the detached portion of masonry survives intact. Grimmer 1984:  



 293

APPENDIX I - Continued 

 

Disaggregation: Active friability by gain loss under finger pressure (Mesa Verde 

Project), should be friability 

Desiccation: Desiccation means to dehydrate or dry up and crazing means small cracks 

on the surface of the painting (Silver 1980: 7). 

Displacement: also called disformation describes a significant deviation from the plane of 

the wall (Mesa Verde Project) 

Efflorescence: “A whitish haze of soluble salts on masonry generally caused by excessive 

“pulling” of soluble salts into the masonry and out through the surface. 

Capillary action may pull soluble salts which result in efflorescence from 

the ground into the masonry, such as chlorides from salting of streets, and 

sidewalks in winter and nitrates from fertilizers.  In addition carbonates 

from lime mortar and air-borne or water-deposited pollutants in the 

atmosphere may cause sulfates to be deposited on the surface of the 

masonry.  Sulfates from curing and firing process are a common source of 

efflorescence in brick. … More unsightly than harmful. Preservation 

treatment: water washing (Grimmer 1984: 11). 
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Erosion: “Wearing away the surface, edges, corners or carved details of masonry 

slowly and usually by the natural action of wind or windblown particles in 

water. Erosion is one of the most serious kinds of adobe deterioration. 

Treatment: replacement or patching (Grimmer 1984: 12) 

Exfoliation: “…is a term primarily used to describe natural stone deterioration.  

Peeling, scaling or flaking off the surface of stone in thin layers is caused 

by the expansion and contraction of trapped moisture, by chemical action 

such as rusting of metal, or by weathering.  … Grimmer 1984: 13 

Flaking: “Flaking is an early stage of peeling, exfoliation, delamination or spalling, 

and is best explained as the detachment of small, flat thin pieces of the 

outer layer of stone from a larger piece of the building stone.  … usually 

caused by capillary moisture or freeze-thaw cycles that occur within the 

masonry… flaking also commonly occurs in masonry coatings, such as 

paint, or stucco, and results from a loss of adhesion between the coating 

and the masonry substrate.” Grimmer 1984: 14 

Friability: “An inherent characteristic of some types of stone, particularly sandstone 

or limestone, which have a tendency to break up, crumble or powder 

easily. “ Grimmer 1984: 15 
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Peeling: “..Improper application of a masonry coating may result in a lack of 

adhesive to the substrate, and cause the surface of the masonry or coating 

to flake or peel away from the substrate in strips or layers…. Grimmer 

1984: 16) 

Pitting: “The development or existence of small cavities in a masonry surface 

which may be caused by the differential removal of individual components 

of the masonry and may be the result of natural weathering or erosion of 

an inherently porous type of masonry….” (Grimmer 1984: 17) 

Rising Damp: “The suction of groundwater into the base of masonry walls through 

capillary action…” (Grimmer 1984: 18) 

Spalling: “A condition if masonry in which the outer layer or layers begin to break 

off (unevenly), or peel away in parallel layers from the larger block of 

masonry.  …not confined to natural stone … usually caused by pressure of 

salts and freeze-thaw cycles of moisture trapped under the surface 

(subflorescence) which forces of the outer surface or layers of masonry…”  

(Grimmer 1984: 20). 
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Subflorescence: “.. is a potentially harmful accumulation, or hidden built-up, of 

soluble salts deposited under or just beneath the masonry surface as 

moisture in the wall evaporates… (Grimmer 1984: 22) 

 

Weathering: “The  natural disintegration and erosion of stone caused by wind and rain, 

resulting in granular and rounded surfaces…” (Grimmer 1984: 25). 
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APPENDIX J 

 

AN EXAMPLE OF A WALL DECORATION CONDITION FORM 
 

 

1. General Information 
 

1.1. Project Name  

1.2. Site ID and/or Name 

1.3. Date 

1.4. Recorder Name 

1.5. Weather conditions 

 

 

2. Structure Information 
 

2.1. Structure ID 

2.2. PD/FS 

2.3. Wall condition (usually extra form should include materials used, general condition,  

       size of material, construction, stone finish, orientation, includes mortar) 

2.4. Mortar sample taken 

2.5. Mortar Munsell color 

 

 

3. Documentation 
 

3.1. Photo record 

3.2. Oblique Photo (Agraval and Pathak p. 76) 

3.3. Cross Polarizing Enhancement technique (CPE) 

3.3. Sketch drawing 

3.4. Scale drawing in color 

3.5. Sample taken 
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4. Condition Report 

 

4.1. General Condition 

 
4.1.1. Average plaster thickness, take three measurements (make sure to identify 

possible mending activities, which can cause different plaster thickness in 

different areas) 

4.1.2. Traces of mending: patches, horizontal, vertical (attach photographs and 

interpretive drawings) 

4.1.3. Plaster count (includes differentiation of plaster and soot layers, use Appendix K) 

4.1.4. Finish of plaster: coarse, smooth, application methods (e.g. handprints, brush 

strokes, etc.) 

4.1.5. Occurrence of undercoat (arriccio) 

4.1.6. Thickness of undercoat 

4.1.7. Munsell colors of plaster layers and undercoat (use attached form) 

4.1.8. Documentation of ancient mending treatments 

4.1.9. Documentation of possible previous treatments 

 

4.2. Condition of pictorial layer 

 
4.2.1. Deterioration processes: flaking, cracks, chipping, surface deposits such as salt, 

 soot, dirt, microbiological growth, chromatic changes, superimposed painting, 

 other 

4.2.2. Photographic and pictorial documentation 

 

 

4.3. Types of Deterioration 
 

4.3.1. By damage affected materials: bricks, mortar, interface brick/mortar, plaster, wall 

as a whole 

 

4.3.2. Deterioration condition: 

 

4.3.2.1. Structural causes 

• Eroding bed rock 

• Deteriorating masonry 

• Mortar erosion 

• Leaning of building segment 

• Collapsed roof 
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4.3.2.2. Disintegration 

• Layering due to: delamination, exfoliation, flaking, scaling, spalling 

• Loss of cohesion types: erosion, friability, chipping  

• Loss of adhesion due to: pitting, peeling, detachment 

• Loss 

• Weathering 

• Desiccation 

 

4.3.2.3. Deforming 

• Blistering 

• Voids, holes 

• Coving 

 

4.3.2.4. Cracking 

• Crazing 

• Cracking 

 

4.3.2.5. Color changes 

• Efflorescence 

• Subflorescence 

• Raising damp 

 

4.3.2.6. Human processes 

• Graffity 

• Trampling 

• Pot hunting 

• Unsuitable previous excavation methods 

• Improper previous stabilization or conservation techniques 

 

4.3.2.7. Biological processes 

• Biological growth 

• Rodents 

  



 300

APPENDIX J - Continued 

 

 

4.3.3. Possible causes of deterioration:  

• Precipitation 

• Wall runoff 

• Surface runoff 

• Pooling 

• Capillary 

• Differential fill 

• Salt crystallization 

• Insect/rodent damage 

• Biological growth: distinguish between higher plants, mosses, lichens, 

algae or fungi 

• Vandalism 

• Visitor use 

• Cattle trampling 

• Weathering: direct or indirect 

• Indeterminate 

• Other: please specify 

 

 

4.4. Possible Treatments 
 

4.4.1. Non-destructive tests in the field 

• Pointing hardness tester 

• Sonic survey 

• Water absorption test 

• Neutron probe 

• Measurement of loss and thickness 

 

4.4.2. Possible Solvents and adhesives to stabilize the wall treatment  
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APPENDIX K 
 

PLASTER LAYER COUNT 

(Example) 

 

Layer # from 

young (outer) to 

old (inner) layer 

Thickness (indicate 

in mm) 
Munsell color (dry) Munsell color (wet) 

 

1 

 

 

2 mm 

 

2.5.YR 8/3 

 

2.5 YR 7/6 

 

2 

 

 

1.5 mm 

 

5 YR 5/6 

 

5 YR 4/6 

 

3 

 

 

1 mm 

 

2.5 YR 8/3 

 

2.5 YR 7/6 

 

4 

 

 

2 mm 

 

5 YR 6/4 

 

5 YR 4/6 

 

 

5 

 

 

1 mm 

 

2.5 YR 5/4 

 

2.5 YR 4/4 

 

 

6 

 

 

1.5 mm 

 

2.5 YR 4/8 

 

2.5 YR 6/6 
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